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REGULATION (EC) No 178/2002'

Article 23
Tasks of the Authority
The tasks of the Authority shall be the following:

(a) to provide the Community institutions and the Member States with the
best possible scientific opinions in all cases provided for by Community

legislation and on any question within its mission;

(b) to promote and coordinate the development of uniform risk assessment

methodologies in the fields falling within its mission;

(c) to provide scientific and technical support to the Commission in the areas
within its mission and, when so requested, in the interpretation and

consideration of risk assessment opinions;
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(d) to commission scientific studies necessary for the accomplishment of its

mission;

(e) to search for, collect, collate, analyse and summarise scientific and

technical data in the fields within its mission;

(f) to undertake action to identify and characterise emerging risks, in the

fields within its mission;

(g) to establish a system of networks of organisations operating in the fields

within its mission and be responsible for their operation;

(h) to provide scientific and technical assistance, when requested to do so by
the Commission, in the crisis management procedures implemented by the

Commission with regard to the safety of food and feed;

(1) to provide scientific and technical assistance, when requested to do so by
the Commission, with a view to improving cooperation between the
Community, applicant countries, international organisations and third

countries, in the fields within its mission;

(j) to ensure that the public and interested parties receive rapid, reliable,

objective and comprehensible information in the fields within its mission;
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(k) to express independently its own conclusions and orientations on matters

within its mission;

(1) to undertake any other task assigned to it by the Commission within its

mission.
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EFSA Applications helpdesk — support for scientific evaluation of regulated

products

A growing part of EFSA’s work relates to the safety assessment of regulated
products, substances and claims submitted for authorisation in the European
Union (EU). EFSA does not grant market authorisation but rather provides
independent scientific advice and a solid scientific foundation to underpin the
market authorisation decisions taken by EU Member States and the European

Commission.

EFSA’s work in relation to the scientific evaluation of regulated product
applications is carried out by its scientific panels of independent experts and
by the experts working in EFSA’s scientific units . Most of these units are
grouped under the Scientific Evaluation of Regulated Products (REPRO)

Directorate.

From November 2011, the Applications Helpdesk acts as a front office and
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support desk for applicants, Member States and other stakeholders who have
questions regarding applications. In the future, it will also be responsible
within EFSA for centralising and processing the initial administrative steps of
all applications (including reception, registration and verifying the

administrative completeness of the information in the submitted application).
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Regulated food ingredient applications’

7. How long does EFSA’s evaluation take?

EFSA’s scientific panels must endeavour to adopt an opinion within a
nine-month period (for food additives, food enzymes and flavourings) and six
months (for smoke flavourings) from the date on which EFSA sends
confirmation to the European Commission that the information contained in
the application is suitable for the risk assessment. There is no legally binding
time limit for nutrient sources added to food, rather the time limit is agreed
jointly by the European Commission and EFSA on a case-by-case basis.
These time limits can be extended during the evaluation process if EFSA
requests additional information from the applicant. EFSA’s work ends with
the publication of a scientific opinion and the status of the application in
EFSA’s Register of Questions is described as ‘Finished’. The European
Commission is required to inform the applicant about the status of their
application. The Standing Committee for the Food Chain and Animal Health

decides whether or not to authorise a substance on the advice of the European
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Commission. In addition, for food additives, food enzymes and flavourings

the European Parliament has the right of scrutiny on the proposed measure.

Nutrition and health claim applications®

7. How long does EFSA’s evaluation take?

The Panel on Dietetic Products, Nutrition and Allergies must endeavour to
deliver its opinion within five months of the application being deemed
complete and valid. This time limit may be extended during the evaluation
process if EFSA requests the applicant to clarify certain aspects of the
application or to provide additional information during the evaluation
process. EFSA’s work ends with the publication of a scientific opinion and
the status of the application in EFSA’s Register of Questions is described as
‘Finished’.
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Definitions of EFSA Scientific Outputs and Supporting Publications’

A. EFSA scientific outputs

EFSA’s scientific outputs can be classified in broad categories: ‘Opinions of
Scientific Committee/Panel’; and ‘Other Scientific Outputs’. They all are
published in the EFSA Journal. The described scientific outputs find their
legal basis in Chapter I1I of the Founding Regulation, specifically in Article
28 to Article 40.
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A.1. Scientific Opinions of Scientific Committee/Scientific Panel

EFSA can issue Scientific Opinions at the request of the European
Commission, European Parliament, Member States, or on its own initiative or
as foreseen in relevant sectoral legislation. Scientific Opinions are prepared
by the Scientific Committee or a Scientific Panel. These scientific outputs are

adopted by the Scientific Committee or one or more of the Scientific Panels.

A.1.1 Opinion of the Scientific Committee/Scientific Panel

Requests for an Opinion are defined by ‘terms of reference’ including
background information for the request, which together form the mandate for
the Scientific Committee or Scientific Panel to work with. Opinions include
for example risk assessments on general scientific issues, evaluations of an
application for the authorisation of a product, substance or claim, or an

evaluation of a risk assessment.

A.1.2 Statement of the Scientific Committee /Scientific Panel

A Statement of the Scientific Committee or Scientific Panel is a scientific
output in the form of a concise document that does not go into the same level
of detail as an Opinion. It may be developed for instance in response to a
request for a fast-track response in order to address an urgent matter, provide
a provisional scientific view or address a previous risk assessment published

by EFSA.
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A.1.3 Guidance of the Scientific Committee/ Scientific Panel

Guidance of the Scientific Committee or Scientific Panel explains the
principles behind EFSA’s procedures and approaches to scientific risk
assessments to risk assessors (including the Scientific Committee or
Scientific Panels), risk managers and/or applicants of dossiers submitted for
evaluation. Guidance documents may also specify the information and data
which industry must provide when submitting applications to EFSA for

evaluation prior to their authorisation by risk managers.

A.2 Other Scientific Outputs of EFSA

EFSA can issue other Scientific Outputs at the request of the Commission, on
its own initiative or as foreseen in relevant sectoral legislation. Requests for
these outputs are defined in mandates received by Commission, or internal
mandates [1] approved by the Executive Director. The other Scientific
Outputs of EFSA are, as a general rule, prepared by an EFSA working group
and/or by EFSA scientific staff. Their content and publication are approved
by the Executive Director of EFSA.

Some reports may also be produced jointly with another European Union
Agency, such as the European Centre for Disease Prevention and Control

(ECDC) or the European Medicines Agency (EMA).
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A.2.1 Statement of EFSA

A Statement of EFSA is a document addressing an issue of concern and
prepared as advice or factual statement for consideration by the European
Commission, European Parliament, Council of the European Union, Member
States or stakeholders. A Statement of EFSA is prepared normally within a
relatively short time frame. EFSA may consult the Scientific Committee, a

Scientific Panel, or an EFSA network during the process.

A.2.2 Guidance of EFSA

Guidance of EFSA explains to risk assessors, risk managers and/or applicants
of dossiers submitted for evaluation, the principles of scientific aspects of the
procedural issues or assessment practices and approaches. The Guidance may
also explain scientific guiding principles on the best practices for the
monitoring, reporting and analysis of data related to food and feed safety and

animal or plant health to Member States.

A.2.3 Conclusion on Pesticides Peer Review

An EFSA Conclusion is a comprehensive scientific evaluation providing the
conclusions from the peer review process of the risk assessment on whether
the active substance used in a plant protection product is expected to meet the

approval criteria, as foreseen in the relevant legislative framework.
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A.2.4 Reasoned Opinion

A Reasoned Opinion[2], a term introduced in Regulation 396/2005, describes
the comprehensive scientific evaluation of, and subsequent conclusions from,
the consumer exposure assessment and the risk assessment of pesticide

residues resulting from the use of pesticides.

A.2.5 Scientific Report of EFSA

A Scientific Report of EFSA is a scientific document whose main purpose is,
for example, to describe original research results that pertain for example to a
literature review, statistical data analysis, the compilation of scientific
evidence - compilation/collation/ assessment of survey or monitoring results,
specifications for the design thereof - or a data collection report. In special
cases Scientific Reports of EFSA may be endorsed by the Scientific

Committee or the respective Panel.

B. Supporting publications
In addition to the Scientific Outputs, EFSA can publish supporting
publications on its website. These publications are not published in the EFSA

Journal.

B.1 Technical Report[3]
EFSA can issue a Technical Report at the request of the Commission, on its

own initiative or as foreseen in relevant sectoral legislation. Requests on
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these reports are defined in mandates received from the Commission, internal
mandates [4] or internal project mandates[5] approved by the Executive
Director. Technical Reports are, as a general rule, prepared by an EFSA
working group and/or by EFSA scientific staff. The content and publication

of a Technical Report is approved by the Executive Director.

A Technical Report is a document that describes the nature, state of the art,
progress, or results of a technical process and pertains for example to: (i) the
collection and analysis of comments received via public consultation; (ii) an
Overall Opinion on GMO applications[6]; (iii) the collection and analysis of
experiences and approaches in EFSA, Member States and wider; (iv) an
annual report of network activities; (v) a final report from an EFSA project;
(vi) administrative guidance; (vii) a note for guidance; (viii) a manual for the
use of reporting applications and for reporting of data through EFSA data
collection systems; (ix) or technical specifications to developed IT-based

reporting systems.

B.2 External Scientific Report

An External Scientific Report is a document that describes, for example, data
collection, literature review or the development of models used in risk
assessment. The views contained in External Scientific Reports may not

necessarily reflect the official position of EFSA.

EFSA can request a beneficiary of a grant (in accordance with Article 36 of
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EFSA’s Founding Regulation) or a contractor (in accordance with EU and
EFSA public procurement rules) to produce an External Scientific Report.
Requests for these reports are defined in internal mandates approved by the
Executive Director and in more details within the calls for outsourcing of
scientific work. They are prepared by the beneficiary of a grant or by a

contractor.

EFSA can also request a joint working group consisting of experts proposed
by EFSA’s Advisory Forum and Scientific Committee and Panels (so called
ESCO groups) together with staff members to produce an External Scientific
Report. Such work aims to enhance EFSA collaboration with Member States.
Requests for these reports are defined in internal mandates approved by the
Executive Director, taking into account comments from the Advisory Forum
and the Scientific Committee. These kind of External Scientific Reports are

prepared by the ESCO group.

The External Scientific Report is accepted by the Head of the relevant
Scientific Unit and the relevant Director. Publication of the External Report is

a decision of the Executive Director.

B.3 Event Report
EFSA can organise an event and thereafter issue an Event Report. An Event

Report can be prepared by EFSA staff or by a contractor upon request of the
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Executive Director. The views contained in Event Reports may not

necessarily reflect the official position of EFSA.

Event Reports can arise from EFSA Scientific Colloquia, EFSA scientific
events or workshops. They may contain the presentations given at the event
as well as summaries of the events’ discussions, outcomes and conclusions.

Event Reports can also be available as printed books with an ISBN reference.

Background

These definitions have been in place since December 2010. They replaced a
previous version of EFSA scientific definitions implemented in 2008 which is

available for reference only.

In the new definitions, the category “scientific or technical reports” has been
reclassified into “scientific reports” and “technical reports”. As publications
that support EFSA’s scientific work, from January 2011 onwards, technical
reports will not be included in the EFSA Journal anymore. Moreover, a new

scientific output type has been created, “event report”.

Following the introduction of the new definitions in December 2010, some

previously published outputs have been reclassified and are now available
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under these new categories in the Publications section of the website.

[ 1] Internal Mandates are the internal decisions to allocate scientific tasks in
order for EFSA to issue an output within its remit

[ 2] The Reasoned Opinion is an exception to the rule that the legislation
reserves the term ‘opinion’ to output of Scientific Panel/Scientific
Committee.

[ 3 ] Technical reports were published in EFSA Journal until 2010

[ 4 ] Internal Mandates are the internal decisions to allocate scientific tasks in
order for EFSA to issue an output within its remit.

[ 5] Internal Project Mandates are the internal decisions to allocate tasks
which are not primarily of a scientific nature.

[ 6 ] The overall opinion on GMO applications is an exception to the rule that
the legislation reserves the term

‘opinion’ to output of Scientific

Panel/Scientific Committee.

RSN TWD

[1] NEBAFEL X, EFSA 2N OMRFTHFHEEPANIZI W THREY %
FATT DI DICRFEEBEEZE Y THNTMELRETH D,

[2] EFSA TIIRE A B EREERIC L DMK LT [
Rl LW RBEHND V= VERA LTS, BHRAERLIZZ
DESNTH B,

[3] HftFsiE=1%, 2010 45 % TIX EFSA Journal THRE I TV,
[4] WEBAFEL X, EFSA 2N E ORFTHFHEEFANIZI W THREY %
FATT DI DICREEBEEZE VY THNTMELRETH D,

[6] NEi7r Y =7 FAGEE IR, £L& L TRFEMIEED L O TIEAR
WEBEZEID Y THONTHELRETH D,

[6 ] EFSA TIFRfF 2 /B FEEBEZOMEMII LT ER &
WIHEBRERND L=V ERALTWE2Y, GMO GEfs T-HA %
W) HEEICBIT 5 AET RIZZE oFIsTH D,
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B Dietary Supplement Health and Education Act of 1994
§ 8. New Dietary Ingredients (Federal Food, Drug, and Cosmetic Act :
Section 413) ©

SEC. 413. (a) IN GENERAL.- A dietary supplement which contains a new
dietary ingredient shall be deemed adulterated under section 402(f) unless it
meets one of the following requirements:

(1) The dietary supplement contains only dietary ingredients which have
been present in the food supply as an article used for food in a form in
which the food has not been chemically altered.

(2) There is a history of use or other evidence of safety establishing that the
dietary ingredient when used under the conditions recommended or

suggested in the labeling of the dietary supplement will reasonably be

expected to be safe and, at least 75 days before being introduced or

delivered for introduction into interstate commerce, the manufacturer or

WoCEMBI MRS EE H8E FA =XV — BTV AN
Blksr GEFREdnER M ERESE B2 2 a2 413)

v/ a 413 (a) WOBMZGTZ SR OWETRR DA S A =X
U— o 7Y 22 MNE402 () HIZESX ['RE) CHEIEN5,

(1) A2 Y — B T7 VA b3, ALFRICEE SV TR WA
DEFET, BMICHWONLIME L L TRMBICERASINTEEE D%
=i,

(2)F A H Y — P TV A FOFRRIZEEHEH S NDHEHSLMET T,
DN IMEHDOEL 3 5, UTLHEMEDOFERA R H Y | Z2TH
52 EMMABIZHEE  (will reasonably be expected to be safe) T 5,
Z LT, BREaiode &b 75 RN, £ XFF A= Z Y — -
V7Y A b ORGER FRIEH 1L FDA I, Ze2THDH T LG

distributor of the dietary ingredient or dietary supplement provides the

HCHEE T & 5 &famiC B - I ARBL & 70 2 SCHROD 51 & T 1 2 12

Secretary with information, including any citation to published articles,

which is the basis on which the manufacturer or distributor has concluded
that a dietary supplement containing such dietary ingredient will reasonably

be expected to be safe.

'I:Hj_qéo

& Mg http://www.fda.gov/Regulatorylnformation/Legislation/FederalFoodDrugandCosmeticActFDCAct/SignificantAmendmentstotheFDCAct/ucm148003.htm
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The Secretary shall keep confidential any information provided under
paragraph (2) for 90 days following its receipt. After the expiration of such
90 days, the Secretary shall place such information on public display, except
matters in the information which are trade secrets or otherwise confidential,

commercial information.

REAASFEAEE BB (2) HICESERESN TR ToFRIC
X ZOZEADS 90 HEIFAH L2anb o &35, 90 H K%,
PRI SO BB IX WS SUIMBE B RICZ S 3 2 HEE RIS
BleHbDOZRE, BEFEROAREITO D ET D,

BNDI Acceptance letter’

Please note that acceptance of this notification for filing is a procedural
matter, and thus, does not constitute a finding by FDA that the new dietary
ingredient or supplement that contains the new dietary ingredient is safe or
is not adulterated under 21 U.S.C. 342. FDA is not precluded from taking
action in the future against any dietary ingredient if it is found to be unsafe,

adulterated, or misbranded.

WY ALY — - 7Y A MIEEND R ORI E HHIE

WHINE (A) Ji sz BE

Nmﬁmw%ﬁiiﬁ%iw & T, FDADNEFRIEI 21 U.S.C.55 342
IhEDE, FHRODEENEELYT T A IR EETHD, X

mxﬁvm&w&%MLk FTIE R, R, ZOFHR S BT

BTV A EPREETRY, IFARTH D, TEFITK LTEERR

ZLTWDEHW LGB FDAIRT 7 a v 2B 242 L &8

<Y AN

HiZ

BFDA’S food ingredient approval process®

- How does FDA determine probable intake (i.e., Estimated Daily Intake,
EDI) of the additive?

FDA requires that a petitioner describe the intended use and technical effect
of the new additive in food, and in particular, information about the

estimated actual use levels of the additive in the foods in which it will be

BMEDA ORISR DFFR 7 1 & X

-FDA (. @ oHEEIE HEE 1 AEIE  EDI R E) 2 &0
FOWCRIEST D72

FDA IZ, AN, #H LWESEIOERK T 2 & & Bz R,
%:%@:ﬁ&:ﬁ%éﬂé%%%@%ivazﬁﬁéﬁﬁ%%
WD & aRD D, FDA OILFHFIL, ZOFREENL, BXT S

T FDA 2 BEFEHAEICEN SNV EZ— (p.3F 33T 7T 7B -
http://www.fda.gov/ohrms/dockets/dockets/95s0316/95s-0316-rpt0366-vol284.pdf
8 HigR http://www.caloriecontrol.org/pdf/Rulis_08.pdf
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used. Using this information, FDA chemists estimate the probable consumer
intake of the additive under its intended conditions of use. The probable
intake estimate arrived at by FDA chemists is the result of three principal
factors, namely: (a) the amount of the additive to be added to particular
foods; (b) the frequency with which consumers will eat those foods; and (c)
the amounts of those foods consumed by individuals across the various
subpopulations of consumers stratified by age groups. The calculation of
probable intake is based on conservative assumptions about the additive,
including the assumption there will be 100% market penetration and
replacement of all additives in a given additive class by the new additive.
The EDI is usually based on the 90th percentile estimate of the population of
eaters of the foods to which the additive will be added. FDA also assumes
that all population subgroups, including small children, adolescents, adults,
the elderly, and pregnant and lactating women will be consuming the
additive. In the end, the EDI represents a very conservative estimate (i.e., if
anything, an overestimate) of the likely intake of the additive over a lifetime

of the vast majority of individuals.

- How does FDA determine safe levels of intake (i.e., the Acceptable Daily
Intake, ADI) of the additive?

The ADI is a more complex quantity to determine, because it is usually
derived from animal feeding studies and often requires the analysis by FDA

scientists of many volumes of test data submitted by the petitioner. The data

il S T COHEER OUINPHBEEE 2 #EE T 5, FDA {LEH B E
THHEEEEIX, 3OO EEKICESL, Thabb, () HEOR
A2 BRI O &, (b) HEEFERZORMEZREDLHE, (o)
B OWEE O~ e TNEMNBRZNL L ORMEHET HETH
%, HWEBREORREIT, ZOWNHN 100%HH5HIC=E L, HL
TN E TR 27 7 A DT X CTOTRMDI N L7208 Tph o
BFEHE R A P2 2 HIEIC ST D, EDLIZlE . I H i &
NAEBLEFERTAMEZD 90 X—t o ¥ A AHEEMIZHESL, £
72 FDA VX, FLEWR, FE . A, @, fim, AP oL L,
TRTOANOTAEMD, NI EEET D EHET D, 207D,
BeA&H72 EDLIE, KD AR —4D 5 HIZEIT % & PSSR
YoEZ, EHH0EETHRNCRAEE > TVDH Z &I 5.

-FDA I3, IO EBREE X0 X 5 ICiREd 50 (— B EEGF
i ADI) ?

ADI O RITEMETH L, W, B~ 5 E R HE LERH
0. BN ADRET 5% ORERT — & % FDA O{LEE R0 L7g
IR o2nz &b 20, MEDOHKKERE, Z< DA ERT D
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that FDA requires to support the safety of an additive with considerable
population exposure, such as an intense sweetener, for example, comprises
the following types of studies, at a minimum:

+ Short-term tests for genetic toxicity

+ Metabolism and pharmacokinetic studies

+ Short-term toxicity tests in rodents

+ Sub-chronic toxicity tests with rodents (usually 90 days in

duration)

+ Sub-chronic toxicity tests with nonrodents (usually 90 days in duration)

* Reproduction studies with a teratology phase to determine the potential of
the additive to induce reproductive toxic effects or adversely affect any of
the reproductive organs or reproductive systems of an animal, or produce
birth defects of any type

+ One-year toxicity tests with nonrodents

+ Chronic (lifetime duration, i.e., 24 months, typically) toxicity and

carcinogenicity studies with rodents

FDA has published its recommended protocols for all the above types of
studies in guidance documents such as the well known*“Redbook,” or
“Toxicological Principles for the Safety Assessment of Direct Food
Additives and Color Additives Used in Food.” In brief, the FDA
toxicologists review the submitted studies, including the raw data. They

independently ascertain which adverse effects occur at which animal doses

&I O DI D& AV % AT 572012 FDA NERT 57 —4
3 BR/ANRTH LU OFHORERGE R TH S LD,

- BARTEIEIC B 5 AR

- R M OSR B RE AR

< T o HENY A U 7 R e R

ST o wE) A Lo ER AR (@R, 90 B )

C IR o B A T L B R GER. 90 H )
RN AT BRI % b 72 B3, SUSBM O A SRR AR
FEAE RIET U 5 D AR %/ S8 5 aTHEME % HIIF

pIang g

5 7o DA AL & & T AR

< FRT oI A L7 1 R O3 ERER
S ToWEW N Lt (R Tab bl 2 £ M) wEk
USRI ERR

FDA 1%, ERROFT X TORMBRICKHIGT 2H#RE 7w harz Ly R
v 7 1 3 TREICEREMSE R S 2RI & &R O 2 RN 0 %5
PEEREARRH] 2 EOREEFHICE LD, BITL WD, DFY,
FDA OB FH 1T, KRBT — X %56 | f2H S 73RBS 5 2 et
T2, LT, EOBY~OEL T, EOBERENET Z0EMBIC

pIang g
Zepl L. [HEEE | ORBLLEZHET S, FDA OREH L.
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and confirm the exposure levels associated with““no adverse effects.” Based
on an analysis of the dose-response data, FDA scientists will determine the
exposure levels that can be considered*“without adverse effect” in the most
sensitive, longest-duration studies applicable to the analysis. This exposure
level is often referred to as the “highest no-effect level” or “HNEL” for the
additive.

Typically, FDA then applies a ‘“safety factor” of 100-fold (10-fold to
account for the fact that the data were obtained from feeding studies
conducted in test animals, not humans, even though they will be applied to
humans, and an additional 10-fold to account for normal genetic variations
and the range of susceptibilities that is possible across the human
population). FDA has employed this 100-fold “safety factor” approach for
many decades, and it has proven to be reliably protective of public health.
The HNEL, when multiplied by the safety factor of 1/100, is thus reduced
100-fold to an exposure level to the additive that is considered to be without
potential for adverse health effects in humans over their lifetimes and
consistent with the statutory standard of ““reasonable certainty of no harm.”
This intake level of the food additive (i.e., the HNEL multiplied by the
1/100 safety factor) is assigned as the Acceptable Daily Intake (ADI) of the
additive.

The agency then compares the ADI it obtains from the above calculation to
the EDI to confirm that the petitioned use of the additive will not result in a

human dietary exposure (using the EDI as a benchmark) that exceeds the

HEIGT — X DN HESE | OITIZEHA T 2 &b SR E TR
MORER 2TV, < MTEEELR L] ¢EZ2ONIRBE L UL
Wrd 2, Z DRE L~V IR O s g8 L~ | X (E THNEL |

ERREIND 2 E N,

—fIZ FDA 1%, 224880 L LC100 0D 1 Z#F 5 (=& 2 AR
WZHHEHAINDET —F ThoTh, TOT —F 2 AN Tidie < E5rE)
WK T 2B GHRBTREINTZHOTHLZ EEEEL T 10 0D
15, 2 NEHOFIIFET D ATREMED B 5 IE 7 7B mf 48 B & sz ik
DFPAZBR LTI HIZ 105D 165), 2D 100 53D 1 O IZ 2750
IITHFEIZH 725> T FDA I S, EROREEZ S EEMET
RiET D 2 EMILFESN TN D, LI > TERRED 100 57D 1 %
0T 72 HNEL 1%, ZAJEIC D7z o> T A ORI ER 2% 5 2 5 ATReE
MRV O FeiFg L~ & ZRE S, [H P72 8% O i 920k

(reasonable certainty of no harm) | OIEEIRMEIC—FH L T\ D, ZOE
s OB L~V (F7270 5 HNEL #MF 2 22248500 100 53D
1) 2, m™o—AEEEFAERE (ADD) L Eihvd,

WIZ FDA 1Z, ERCOFHRTE V2 ADI & EDI & Leig L, HISZCTIZd
LU OREAA ADI % bal 5 &9 #%E (EDI 2z X F~—27 &
) e bip T L BT 5, REFEOMIC, EENY A7 Ml 21T
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ADI. Over the years, a number of more sophisticated techniques have
become available for performing quantitative risk assessments. These
include computer assisted quantitative structure-activity analysis; low-dose
extrapolation models and curve fitting to laboratory data; modern statistical
techniques that explicitly consider the systematic and random errors inherent
in laboratory measurements; the proper use of historical control data in
analyzing animal feeding study data; the importance of comprehensive
histopathology analysis in discerning the nature of the adverse effects
observed in a study, and whether an observed effect is indeed actually
“adverse,” and therefore can be associated with a decrement in health; and
many more.

When making food additive safety decisions, FDA reviewers may consider
applying one or more of these techniques, but at the end of the process, the
invocation of the simple ADI/EDI comparison has been found consistently
to be an adequate and effective approach to reaching a final decision on the

safety of a given additive.

DHITEERFIENSEMENSND LD IThoTc, ZHUZiE, 2
a—Z =z i LT E BRORSETS AT R G- ESMEE T L & SR
T =2 ~O ik TIL oD, EERETOREMIZHNET L RItirzE L H
SRR Z IIREIZ B JE LI BURI 225t Fik, I G5lRT — 2 0%y
rZIs T D EORET — 2 O gl 72 i, sk TBlZ S h iR
BORHE, MOBIZESWICHENALIC [H) THY | @EOERIC
fE O < D2 E 9 h HHIF 2wl B 7k Py BRS04 o0 B 2
MENETEND,

FDA OFEE L, BMESINYOL2ICET I EE T, Lo T
ED 1O L0 EBET 2560805, LirL, FFEDTRINY O
BRNZOW TR 2 T3 ECfmIEH 72 ADVEDI iz 23 %12
WEINOE N2 FETH D T EMFEFESI N TN D,

B Federal Food, Drug, and Cosmetic Act  Section 409 (21 U.S.C. 348

Food additives) °

21USC 348 Food additives
(b) Petition for regulation prescribing conditions of safe use; contents;

description of production methods and controls; samples; notice of

W L E IR AL PE S 1E Section 409 GHEFRTEHR 21 USC 348 B /LR
JILZ))

21USC 348 A& SLEIN
(b) HAIKIEDOHFE : ZRIMHEHINDT2DDO5M, NE, gl
B EHE O, A, HAo@EE

O H http://www.gpo.gov/fdsys/pkg/USCODE-2010-title2 1/html/USCODE-2010-title2 1-chap9-subchapl V-sec348.htm
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regulation
(1) Any person may, with respect to any intended use of a food additive, file
with the Secretary a petition proposing the issuance of a regulation

prescribing the conditions under which such additive may be safely used.

(c) Approval or denial of petition; time for issuance of order; evaluation of
data; factors

(1) The Secretary shall—

(A) by order establish a regulation (whether or not in accord with that
proposed by the petitioner) prescribing, with respect to one or more
proposed uses of the food additive involved, the conditions under which
such additive may be safely used (including, but not limited to,
specifications as to the particular food or classes of food in or in which such
additive may be used, the maximum quantity which may be used or
permitted to remain in or on such food, the manner in which such additive
may be added to or used in or on such food, and any directions or other
labeling or packaging requirements for such additive deemed necessary by
him to assure the safety of such use), and shall notify the petitioner of such
order and the reasons for such action; or

(B) by order deny the petition, and shall notify the petitioner of such order

and of the reasons for such action.

(1) REBFMPOBEREITE > & T 5E L, MEESEIE REIC
R LT, MRS IRII 82 2B R S 5 e 4 5 b 72 LA O il
ERDBRHEITH 2 LW TE B,

(c) HFEDFFA LA,
2R

(1) REHSEAEEREIZU T 2T T udZe 620,

(A) MAICEY (FFEENPLDORDTHLINENZLLT), x4k
725 B, SUTEHOR ST OMHICE LT, Y iy n
TR D 5 (FRE O R & ST E S ORI T S5 & i
WIDMER S5 FTREMED & 5 B S OFERI OB, HiER M2
ZLEOTEDRKE, XTI, BT H D WIERIEITEE L THHEDAR
WK, YE RS ASOBINFESOIE A AL, 2 OMEE D #HEIC
LR S5 ECHE LW U72fiB, RS UIHREIC I T 5 2k
) BT BRI EZED, BHEEE IR L, RDME K OE ORALE E
FLRTIUZR B 720,

MFFATORH], 7 — X WA, &

(B) ffic k0 HEEOBREFTV, K
DARILE TR L2 B 70,
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BM21 CFR Part 170 Subpart B Food Additive Safety, Sec. 170.30

Eligibility for classification as generally recognized as safe (GRAS)'

(a) General recognition of safety may be based only on the views of experts
qualified by scientific training and experience to evaluate the safety of
substances directly or indirectly added to food. The basis of such views
may be either (1) scientific procedures or (2) in the case of a substance
used in food prior to January 1, 1958, through experience based on
common use in food. General recognition of safety requires common
knowledge about the substance throughout the scientific community
knowledgeable about the safety of substances directly or indirectly
added to food.

(b) General recognition of safety based upon scientific procedures shall
require the same quantity and quality of scientific evidence as is
required to obtain approval of a food additive regulation for the
ingredient. General recognition of safety through scientific procedures
shall ordinarily be based upon published studies which may be

corroborated by unpublished studies and other data and information.

WEF A 21 170 73— B &I ozzett
17030 —RMICEZ R LB I HE (GRAS)

(a)

(b)

LEMEOYIWHE, BRI D2 % 5 5 B2 A FIE &
TRER 2 FEA TR MR L D AMEOHIZE SN T FEND, HM
ZORME (1) BPiR PRIl Eo<mn, HoWiE (2)
1958 41 A 1 H X 0 ANCBEICHEHERE O & 558121E, B~
D—WfFE A28 U7 RIS <, ReMEOHIWITIZ, 8w
BEDOONWTO, FHERERTHEO LTV A RBIINY DR 4
PEICRE 3 5 — AR ER S b,

BFER 2 Tt S IS S ZRMEDOHIWTITIT, R & TR
I DIEREDFF AT 2155 T2 DIZER S 45 D L [A%E OFFFHIGE
OB LENERSND, BT SIS S ZEMEDH
Wrid, —RAIZ, FERBHOIITERC T OMOEHRLT —F 12X -
TEMT SN DR S TAIERRICE SR T T e 67
[

10 H B hitp://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfefi/CFRSearch.cfm?CFRPart=170&showFR=1&subpartNode=21:3.0.1.1.1.2
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M21 CFR Part PART 171 Food Additive Petitions, Subpart A General

Provisions, Sec. 171.1 Petitions'!

(h)(1) The following data and information in a food additive petition are
available for public disclosure, unless extraordinary circumstances are
shown, after the notice of filing of the petition is published in the Federal
Registeror, if the petition is not promptly filed because of deficiencies in it,
after the petitioner is informed that it will not be filed because of the

deficiencies involved:

(i) All safety and functionality data and information submitted with or

incorporated by reference in the petition.

(i) A protocol for a test or study, unless it is shown to fall within the
exemption established for trade secrets and confidential commercial

information in §20.61 of this chapter.

(iii)) Adverse reaction reports, product experience reports, consumer

complaints, and other similar data and information, after deletion of:

(a) Names and any information that would identify the person using the

product.

HARFRHI 21
Y7 8— KA

171  BSEIN O RS
—RRSRIE 1711 HIEE

(h) (1) BREMHHFFICH LU FOT —2 LOEHRIL, HFEOR
T £ 0 BERDGGRITAT O T, HEEE D2 RHIZ L0 Bk S
VB OBMEZ T NE . BEEORERMOE AR~ DONB%
2. BB OREEORVREY . BREREL 72 5.,

(D) DR 2HEEIHEET 5. UIBRICT K > THAIAEN D LM
BROBEREMEICEE T 5T~ T T — % L OE#H

(i) AE 20.61 (Z7E D DR K& OB pa TG SIS 59 2 5 RIC

LU T D LA 2R BB A D T B

(i) LAFOIEE 2% L2 IS, San RBRm S HE A,

Z DO OB T — & & OME#

(a) 2T DMWEAZRTE L 5 D4 015 O

T H B hitp://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfefi/CFRSearch.cfm?fi=171.1

22




(b) Names and any information that would identify any third party involved

with the report, such as a physician or hospital or other institution.

(iv) A list of all ingredients contained in a food additive, whether or not it is
in descending order of predominance. A particular ingredient or group of
ingredients shall be deleted from any such list prior to public disclosure if it
is shown to fall within the exemption established in §20.61 of this chapter,

and a notation shall be made that any such ingredient list is incomplete.

(v) An assay method or other analytical method, unless it serves no
regulatory or compliance purpose and is shown to fall within the exemption

established in §20.61 of this chapter.

(2) The following data and information in a food additive petition are not
available for public disclosure unless they have been previously disclosed to
the public as defined in §20.81 of this chapter or they relate to a product or
ingredient that has been abandoned and they no longer represent a trade
secret or confidential commercial or financial information as defined in
§20.61 of this chapter:

(i) Manufacturing methods or processes, including quality control

procedures.

(b) iy & B 55 = F 2 45E L 9 24RO (EAR, Rk,

Z O OEES 72 &)
(iv) BRI EENLTXTOREEOY 2~ (BEAHEIE T L
THHA), AFE 20.61 IZE D DHHEERIZEE YT D854, BI/RETZERE DR

BISUTREEZ 4% ) A R DHIBRT 2 b0 & L, SaZlikh ) 2 R
REETHLREERLT LD LT D,

(v) BREFENIO N Tk, 72721, BHIRCIESFO B2 e
Grte. MOART 20.61 ICED HRPRICEAT D5 G2k

(2) BMIRIMHFEICH HLLTOT — & K OE#RIT, RS hz2n
LOLT5H, 7L, AE 2081 DEDICE VT TICRENATWND
Yot SUTHEE S 7B SUFFEHC B L, 9 TITAE 20.61 (2
D HAEFERE ., EREMIER, MBHERTIIR 2> TV 562k
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(i1) Production, sales, distribution, and similar data and information, except
that any compilation of such data and information aggregated and prepared
in a way that does not reveal data or information which is not available for

public disclosure under this provision is available for public disclosure.

(ii1) Quantitative or semiquantitative formulas.

(3) All correspondence and written summaries of oral discussions relating to
a food additive petition are available for public disclosure in accordance
with the provisions of part 20 of this chapter when the food additive
regulation is published in theFederal Register.

(4) For purposes of this regulation, safety and functionality data include all
studies and tests of a food additive on animals and humans and all studies
and tests on a food additive for identity, stability, purity, potency,

performance, and usefulness.

(i) B3, WSS, FBAR L O, 7L, AREICESEHRT
EROMIFREAE LA E S | A ROMERIC & 0 2305 firdh 2 it
LB MRTHEE T 5.

(iii) EEAY T E B

(3) BRI HRFEIZET 2T X TOWEXEL O DR 25
L723CEIE, ARE 20 OFZIAITNE, BRI RS 2358w
ANBA SN DBRC, BARATRE L 72 D,

(4) DB O, ZEMEN OREMEICBET 27 — 21213, B)
Wk MZBIT D EBEMY O3~ TONZE &K OB DN & b
W O —ME, ZEVE, MR, 2, PERE. ROEHIPEICEd 54
NTOHFE R CRRDE END,

M Agency Response Letter GRAS Notice, CFSAN/Office of Food Additive
Safety'?

Based on the information provided by xxx Company, as well as other

information available to FDA, the agency has no questions at this time

BEDA #%1 : GRAS H|E DA [
JEH#E D GRAS HE 25872 L (CFSAN)

xxx fE 5 FDA IZHH SN2 Hh A2 X— A2 ZOEX S HIRT
xxx (&) 728 GRAS Th 5 & L7z xxx ORI &R ix 722wy, Lo

"2 il : CFSAN BRI ZE A Jm 0 & FRIFF Al SR ZEITH L TR &7z L 4 — (Conclusion D735 75 7 Z Hf)
http://www.fda.gov/Food/FoodIngredientsPackaging/GenerallyRecognizedasSafeGRAS/GRASListings/ucm300519.htm
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regarding xxx Company's conclusion that xxx (ingredient) is GRAS under
the intended conditions of use. The agency has not, however, made its own
determination regarding the GRAS status of the subject use of xxx
(ingredient). As always, it is the continuing responsibility of xxx Company
to ensure that food ingredients that the firm markets are safe, and are
otherwise

in compliance with all applicable legal and regulatory

requirements.

L. FDA L, ZOHE T xxx (WHE) 725 GRAS THDH &9 Tz L
72O TRV, BMORSNEETHD Z & E2HEERT 201 xx tE
DEETH D,

B The Omnibus Consolidated and Emergency Supplemental Appropriations
Act, 1999, Title VI - National Center for Complementary and Alternative
Medicine, Section 601 13

ESTABLISHMENT OF NATIONAL CENTER FOR COMPLEMENTARY
AND ALTERNATIVE MEDICINE.

SEC. 485D. PURPOSE OF CENTER.

(a) IN GENERAL.—The general purposes of the National Center for
Complementary and Alternative Medicine (in this subpart referred to as the
‘Center’) are the conduct and support of basic and applied research
(including both intramural and extramural research), research training, the
dissemination of health information, and other programs with respect to
identifying, investigating, and validating complementary and alternative
treatment, diagnostic and prevention modalities, disciplines and systems.

The Center shall be headed by a director, who shall be appointed by the

Secretary. The Director of the Center shall report directly to the Director of
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179, B —RIIREHSEAE REIC K > T4 S, BENE
TR % BE#EO LR ET 5,

13 HHL ¢ hitp://www.gpo.gov/fdsys/pkg/PLAW-105publ277/pdf/PLAW-105publ277.pdf
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NIH.

(g) DATA SYSTEM; INFORMATION CLEARINGHOUSE.—

(1) DATA SYSTEM.—-The Director of the Center shall establish a
bibliographic system for the collection, storage, and retrieval of worldwide
research relating to complementary and alternative treatment, diagnostic
and prevention modalities, disciplines and systems. Such a system shall be
regularly updated and publicly accessible.

(2) CLEARINGHOUSE.-The Director of the Center shall establish an
information clearinghouse to facilitate and enhance, through the effective
dissemination of information, knowledge and understanding of alternative
medical by health

treatment, diagnostic and prevention practices

professionals, patients, industry, and the public.

(g) TEHUEL 7 VT VT g 2AD%E

(1) 7—F AT A
oy —RiX, il - RBERIC L IR, 2. THHESY AT
LZET HHR OB OEK, RE RBENTE MBS AT
LEREEL, EHICERL CARTLZ &,

(2) ZUT VTN A

=R, EHROZ VTV TN A RE L, RAICIE RS
B4 2L, EHRAGRE. BF. ERROC—RERPFORZER
TR, 2, PRAEICEET DAk, BEfRA LA, kT H L,

NCCAM Facts-at-a-Glance : Our Mission'*

The mission of NCCAM is to define, through rigorous scientific
investigation, the usefulness and safety of complementary and alternative

medicine interventions and their roles in improving health and health care.

fiBh - ARBEERE & — i

B - RERER L v X — O, BB A 28 U,
ENIVAT T O EO T OB - (VREIRIC L DIEEI AL Z D%
BlOFRM L ZEMNEERTHZETH D,

o http://nccam.nih.gov/about/ataglance
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M DSHEA §13. Office of Dietary Supplements SEC. 485C."
(b) PURPOSE. -The purposes of the Office are -

(1) to explore more fully the potential role of dietary supplements as a
significant part of the efforts of the United States to improve health care;
and

(2) to promote scientific study of the benefits of dietary supplements in
maintaining health and preventing chronic disease and other health-related

conditions.

KB R LR AE L

485C

(b) NIH ¥ A =X U — %7V X MNGORKE
HATHY—« 7Y X NFOFKED HE

(1) KEZHBTDE~ANVAF T EOEER L LTHA XY

— YTV A N OEEIO MR TR T D

13F AAxHX)— - B TIVRANE

(2) fREHER & 1B MERIR BCZ DM OO TR X A =4 U
— T IR DAY » bR DM R A RET S,

Office of Dietary Supplements : MISSION, ORIGIN AND MANDATE

. .16
Mission

The mission of ODS is to strengthen knowledge and understanding of
dietary supplements by evaluating scientific information, stimulating and

supporting research, disseminating research results, and educating the public

to foster an enhanced quality of life and health for the U.S. population.

A THY =« FF Y X F e flim,
A xTH Y —« 37 Y XK Rofliam

FATHZY — B 7Y A Naoidld, BEmaFRae it 2 2
ETHATL Y — BTV X FOHGHE B2 RS, e L
THHERE R A IR | ERDBETEOE L EFEOM E2 X5 L9 ICEHRE
BRTHLEThHD,

15 II:HEE-

http://www.fda.gov/RegulatoryInformation/Legislation/FederalFoodDrugandCosmeticActFDCAct/SignificantAmendmentstotheFDCAct/ucm148003.htm#sec2

16 Higl © http://ods.od.nih.gov/About/MissionOriginMandate.aspx
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B Food Standards Australia New Zealand Act 1991
Part 2 The Authority

Division2 Food regulatory measures

18 Objectives of the Authority in developing or reviewing food regulatory
measures and variations of food regulatory measures

(2) In developing or reviewing food regulatory measures and variations of
food regulatory measures, the Authority must also have regard to the
following:

(a) the need for standards to be based on risk analysis using the best

available scientific evidence;

Part 3 Food regulatory measures
Division 1—Applications for the development or variation of food
regulatory measures

Subdivision A—Overview

21 Steps in the consideration of an application
The following is a simplified outline of the procedure for considering an

application for the development of a food regulatory measure, or the

W1991 FEZEN « =2 —V—F v KRS
Fowm Y
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H18 & MR EMBIHIFEOMEN N FROEED RLE L AT
5 HEY

(2) HEiE, BB FEABESUIFEOERO B L 27 55
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He D Y B

F3E AR HH TR
FH1H BRI TFBROMESUILTIZET 2 i

HEH A—HEEE
B21 4% WIEICHET ImEToTFIE

H
TRLIE, BABE FEEOMREE UIETICET 2 W (RERKHEDR
BRREFROBEEITRS) ORFFREEZRLIEZLOTH D,

2 g http://www.comlaw.gov.au/Details/C2012C00807
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variation of a food regulatory measure, other than a high level health claims

variation.

Step 1. An application is made.

Step 2. The Authority decides whether to accept or reject the application.
If the application is accepted, the Authority proceeds to step 3.

Step 3. The Authority notifies the applicant of acceptance.

Step 4. The Authority gives public notice of the application, indicating

when the Authority proposes to undertake key steps in considering it.

Step 5. The Authority assesses the application.

The Authority may, after assessing the application, either reject it or
proceed to the next step.

If the application is for a new food regulatory measure or a major

variation of a food regulatory measure, the next step is step 6.

In any other case, it is step 7.

Step 6. The Authority calls for public submissions.

FIE1. HEFEMTOI D,

FlE2 . YRITHFFEEZZHT D20 TT200REET 5, HiEI%
HENTHEIE, YREFIESICFE 2D D,

FMES. HJRIT, BEEHICZEZ@MT 5,

FlE4 . HRIE, HFREOREPMTON LR 25O THFICET S
NIREAT D,

FNES5. YL, BHiECET 2542 Ehiid 5,

WL, BHEEICET 25 M2 FE i L=k, BT 9250, #FLLIIR
O FNEZHET e,

REE., FTHOELRGITEICEDL L 5E. UIAMHEITEDO K
RRZELIZEDL LA, WOFIAITFIAG L7205,

ZOMDZET, FIET DROFNAL 72 %,

Fla6. Y. ERICH U TEAFELIT,
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Step 7. The Authority prepares a draft food regulatory measure or a draft
variation of a food regulatory measure, as the case requires. If the
Authority has called for submissions under step 6, the Authority must

have regard to the submissions in doing so.

Step 8. If the application is for a minor variation, the Authority calls for

submissions from the applicant and appropriate government agencies.

In any other case, the Authority calls for public submissions.

Step 9. If the draft is a draft standard or a draft variation of a standard, the
Authority must decide whether to approve or reject it and prepare a
report, having regard to any submissions made. If approved, the Authority
notifies the Council and the public of the approval and proceeds to step

10.

If the draft is a draft code of practice or a draft variation of a code of
practice, the Authority must revoke or vary any existing code or practice
and give public notice of its decision. No further steps are taken in

relation to measures of this kind.

Step 10. The standard or variation comes into effect after it has been

considered by the Council and published.
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Subdivision C- Procedures for considering application

25 Which procedure is appropriate?

(1) The Authority must adopt the general procedure in considering an
application for the development of a food regulatory measure or the
variation of a food regulatory measure, unless:

(a) the application is one to which Subdivision E applies (application for a
minor variation of a food regulatory measure); or

(b) the application is one to which Subdivision F applies (application for the
development of a new food regulatory measure; or

(c) the application is one to which Subdivision G applies (application for a
high level health claims variation); or

(d) the application is declared to be an urgent application for the purposes of

this Part under section 95.

Subdivision D- General procedure

29 Assessing the application

(1) If the Authority accepts an application, the Authority must assess the

application.
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M Food Standards Australia New Zealand Act 1991
Part 2 The Authority

Divisionl Establishment, functions and powers of the Authority

13 Functions

(1) The functions of the Authority are:

(1) in co-operation with the States and Territories, to develop food education
initiatives, including the publication of information to increase public
awareness of food standards and food labels; and

(ia) to provide information, on request by a member of the public, about the

Australia New Zealand Food Standards Code; and

Division2 Food regulatory measures

18 Objectives of the Authority in developing or reviewing food regulatory
measures and variations of food regulatory measures

(b) the provision of adequate information relating to food to enable

consumers to make informed choices; and

Part 3 Food regulatory measures

Subdivision C- Procedures for considering application
33 Approving the draft standard or draft variation
(3) The report must include each of the following:

(b) a summary of the results of the Authority’s assessment of the
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application;

B Australia New Zealand Food Standards Code>*
Standard 1.5.1 Novel Foods

Purpose

This Standard regulates the sale of novel food and novel food ingredients.
This Standard prohibits

the sale of these foods unless they are listed in the Table to clause 2, and
comply with any special conditions of use in that Table. The specific
permission may impose conditions relating to matters such as the need for
preparation or cooking instructions, warning statements or other advice, or

the need to meet specific requirements of composition or purity.

The Authority will assess the safety for human consumption of each novel
food prior to its inclusion in the Table. The safety assessment will be
performed in accordance with the Authority’s safety assessment guidelines.
Foods produced using gene technology and foods which have been
irradiated are regulated in

Standards 1.5.2 and 1.5.3 respectively.

Table of Provisions

1 Definitions
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2 Sale of novel foods

3 Exclusive use of novel foods

Clauses

1 Definitions

In this Standard —

non-traditional food means —

(a) a food that does not have a history of human consumption in Australia or
New Zealand; or

(b) a substance derived from a food, where that substance does not have a
history of human consumption in Australia or New Zealand other than as a
component of that food; or

(c) any other substance, where that substance, or the source from which it is
derived, does not have a history of human consumption as a food in

Australia or New Zealand.

novel food means a non-traditional food and the food requires an assessment
of the public

health and safety considerationshaving regard to -

(a) the potential for adverse effects in humans; or

(b) the composition or structure of the food; or

(c) the process by which the food has been prepared; or

(d) the source from which it is derived; or
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(e) patterns and levels of consumption of the food; or

(f) any other relevant matters.

Editorial Note:

Novel food includes novel foods used as ingredients in another food.
Possible categories of novel foods are described in the Authority’s
guidelines. Categories of novel foods may include, but are not limited to:
plants or animals and their components; plant or animal extracts; herbs,
including extracts; dietary macro-components; single chemical entities;
microorganisms, including probiotics; foods produced from new sources, or

by a process not previously applied to food.
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LYCOPENE

Lycopene provides the familiar red colour to tomatoes and tomato products
and is one of the common carotenoids in the human diet and in human
tissues. In concert with other dietary carotenoids it serves as an antioxidant in
the human body and can help prevent tissue damage from free radical
formation. High intake of lycopene and/or tomato products is associated with
a reduction in risk of prostate cancer and of cardiovascular disease.

Lycopene is an acyclic carotenoid with 11 linearly arranged conjugated
double bonds. It lacks the B-ionone ring structure and therefore has no
provitamin A activity (Figure 1). Lycopene is a lipophillic compound and is

insoluble in water. It is a red pigment and absorbs light in the visible range.

Figure 1
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Importance for health

Antioxidant effects

Lycopene has antioxidant functions in vitro and in vivo. Studies in vitro how
that it is an excellent singlet oxygen quencher. It isabout twice as effective s
B-carotene in protecting lymphocytes from NO2 radical death and membrane
damage. It is also aperoxyl radical scavenger. Moreover, it may have an
indirect antioxidant effect by inducing endogenous antioxidant defence
enzymes like glutathione peroxidase, glutathione-S-transferase,and lutathione
reductase. In  addition, lycopene can induce  gap-junctional
intercellularcommunication and affect cell proliferation. In a recent 8 week
human intervention trial with healthy subjects it has been demonstrated that
supplementation of 12 mg lycopene/day or a mixture of lycopene with
B-caroteneand lutein (4 mg/day each) can significantly decrease oxidative

DNA damage of human lymphocytes.

Reduction of cancer risks
In recent years, studies in vitro and in vivo with tomato products and
ycopene have shown promise for the prevention of certain cancer types, in

particular prostate cancer.
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Prostate cancer

Lycopene effectively inhibits the growth of prostate cancer cells in vitro. A
combination of lycopene with vitamin E seemseven more effective in
inhibiting prostate cancer cell growththan lycopene alone. This combination
also effectivelysuppresses growth of human prostate cancer cells in mice and
increases animal’s survival time.Human studies that have examined
tomatoproduct or lycopeneintake or circulating lycopene concentrations in
relation to prostate cancer risk can be broken down into those that support a
statistically significant inverse association (6 studies); those that show a
reduction in risk by about 30% but that were not statistically significant (3
studies); and those that are non supportive (7 studies). The latter studies
include at least 3 studies where intake of bioavailable lycopene was most
likely too low to be informative. It was concluded that, in view of the
potential benefit for prostate health, increased consumption of tomatoes and
tomato-based products might be prudent. Recently a number of intervention
studies with tomato oleoresin or lycopene capsules have been carried out in
prostate cancer patients. The studies (3 weeks to 2 years) carried out on
patients with various types of prostate cancer all suggest that tomato
oleoresin / lycopene supplementation (in the range from 4 to 30 mg/day) may
decrease the growth of prostate cancer. Studies showed increased levels of
lycopene in prostate tissue. Also decreased prostate tissue and leukocyte

oxidative DNA damage were reported and decreased serum prostate-specific

antigen (PSA) levels.
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Cancers of the digestive tract

Reviews on the available data indicated that the majority of the studies on
gastric cancer (all case-control studies) showed an inverse association
between tomato consumption and risk of gastric cancer, but not all were
significant and still a number of studies showed no effect. Also for colon and
rectal cancer or other forms of cancer of the digestive tract there is emerging
evidence on an inverse relationship between intake of tomato products and

reduced risk of colon and rectal cancer, but this is still not conclusive.

Heart health

In a multi-centre study in 10 European countries, lycopene concentration in
adipose tissue was associated with a lower risk of coronary heart disease
indicating a possible protective effect from lycopene containing foods.
Furthermore beneficial effects on resistance of LDL to oxidation after
supplementation with tomato products or lycopene and LDL-cholesterol
lowering properties by high doses of lycopene (60 mg/day) have been

demonstrated.

Skin protection
Exposure of the skin to UV light results in skin injury. Reactive oxygen
species and other free radicals that can seriously damage membranes,

proteins, and DNA and RNA seem to play an important role in this adverse

event. Carotenoids are suitable photoprotectants, and s-carotene supplements
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are used for protection against UV light-induced erythema. Combinations of
s-carotene with lycopene and lutein but also lycopene alone (from tomato
sources or synthetic) showed protective effects on UV-induced erythema in
humans. Carotenoids such as lycopene cannot replace a sunscreen, but may
confer some basal protection and thus may contribute to defence against

UV-dependent skin damage.

Food sources

The main sources of lycopene are tomatoes and tomato products followed by
watermelon, papaya, pink guavas, pink grapefruit, apricots and rosehip
(Table 1). Tomato products are by far the most relevant sources of lycopene
in the daily diet. The lycopene content is lowest in raw tomatoes and higher
in processed products such astomato sauce or tomato paste. In unprocessed
tomato products, about 95% of lycopene is present in the all-trans form.
Processing of tomatoes such as cooking, freezing or canning does not
significantly change the total lycopene content but results in conversion of
all-trans lycopene to various cis-isomers, mainly 5-cis, 9-cis and 13-cis
lycopene.21,22 The extent of isomerisation depends on the duration and
temperature of processing, the presence of oxygen, antioxidants, moisture,
and the dehydration technique applied. In commercial tomato products
cis-isomers account for up to 10% of total lycopene with occasional

percentages as high as 33%. During storage of processed tomato products in

theabsence of oxygen, lycopene is stable. In addition to tomato lycopene
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or food supplements.

Table 1. Lycopene content of various foods

(means and ranges of means)

there are also sources of synthetic lycopene and lycopene from icroorganisms

available as dietary ingredients or food colourant that can be added to foods

Food

Lycopene (mg/100
g wet weight)

Tomatoes, fresh
Tomatoes, cooked
Tomato paste

Tomato sauce

Tomato soup, condensed
Tomato powder, drum or spray dried
Tomato juice

Sun-dried tomato in oil
Pizza sauce, canned
Ketchup

Apricot

Apricot, canned

Apricot, dried

Grapefruit, raw pink
Guava, fresh

Guava, juice
Watermelon, fresh
Papaya, fresh

Rosehip?2

09-42
3.7

5.4 - 150
6.2

8

112 - 126
5-11.6
46.5

12.7

9.9 -134
<0.01
0.06

9.2

34

54

3.3

2.8 = 7%
2.0 -5.3
12.9 — 35.2

AECORMELHY . ZNBITEMXITT— R U X2 MR
MF2%Z ENTELHRERD XITECEE L TAFETE D,

K1 flxORMTOY g E (PR L OH)

o Javry
s (mg/100 g &K R)
H h= b 09-4.2
WELE R~ R 3.7
hv h2— 2 b 5.4 - 150
Febv—2 6.2
P~ h RA— 8
gk~ Ry X — KZ A 27— 112-126
F~hFoa—2x 5-11.6
KHETL b~ bOAAIET 46.5
HRED Y Y —R 12.7
TFx w7 9.9-134
77U a3y k <0.01
HEDT 7Y 2y b 0.06
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Absorption and metabolism

The main factors affecting bioavailability of lycopene are the source, food
processing, dietary fat, and factors interfering with absorption. In raw
tomatoes, lycopene is present in crystalline form in the chromoplast and the
crystalline nature may account for the apparently low absorption efficiency.
Heating of tomato juice in oil results in a two to threefold higher
bioavailability compared with untreated juice. Hence, tomato products like
tomato and spaghetti sauce, tomato soup, ketchup, and tomato paste are better
sources of bioavailable lycopene than are fresh tomatoes. About 5 g fat is
essential for an efficient absorption. Thus, lycopene from tomato juice
consumed in between meals is not absorbed at all. Bioavailability of synthetic
lycopene has been shown to be comparable with lycopene enriched tomato
oleoresin. A variety of dietary factors and drugs interfere with lycopene
absorption, e.g. dietary fibre, fat substitutes, plant sterols and

cholesterollowering drugs.

Pure crystalline lycopene obtained by chemical synthesis is highly sensitive
to oxygen and light. Therefore, for use as a food colour, dietary ingredient or
supplement it has to be stabilised by formulating with suitable carriers,
antioxidants and encapsulation materials. Customary formulations containing

10% lycopene are usually stable over several months under appropriate

storage conditions. Digestion and absorption of lycopene proceed in several
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consecutive steps. The initial step is the release from the food matrix. Being a
fat-soluble compound, lycopene is then solubilized in the aqueous
environment of the intestinal chyme with the help of bile salts and
incorporated into mixed micelles. These mediate transfer across the unstirred
water layer and uptake into the enterocyte by passive diffusion. The presence
of fat is essential for lycopene absorption, because fat stimulates the secretion
of bile acids from the gall bladder and is required for the formation of stable
micelles. In the intestinal mucosa lycopene is incorporated into chylomicrons
and released into the lymphatic system and subsequently into the blood
stream. In the liver lycopene is incorporated into nascent lipoproteins, which
are secreted into the blood stream and act as a transport vehicle for lycopene
to other tissues. Lycopene is predominantly found in the testes, adrenals,
liver, adipose tissue, prostate gland, kidneys and ovaries.3,29 Lycopene
concentrations in blood vary widely. Mean concentrations in different
populations range from about 50 to 900 nmol/L and generally reflect the
consumption of tomato products. Typical plasma concentration levels of
lycopene in men in different European regions are listed in Table 2.

While about 95% of lycopene in the diet is present inthe all-trans form,
cis-lycopene isomers contribute one to two thirds of total lycopene in plasma

and in most tissues. Between 10 and 20 different cis isomers are typically

observed in human blood. Little is known about the metabolism of lycopene
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in humans. Few oxidative metabolites have been identified in human blood
and tissues. Lycopene metabolism and degradation in rats is stimulated by
testosterone. Most dietary lycopene is excreted via the stool. Due to its
lipophilic nature lycopene is not found in urine. It is assumed that bile and

stool are the main excretion routes for lycopene metabolites.

Table 2: Lycopene plasma levels in men in Europe

(umol/L, mean and standard deviation)

European Region Lycopene

Varese/Turin, IT (n=99) 1.03 + 0.43
Florence, IT (n=97) 1.01 + 0.37
Ragusa/Naples, IT (n=92) 1.29 + 0.46
Athens, GR (n=95) 0.90 + 0.38
Granada, ES (n=97) 0.69 = 0.40
Murcia, ES (n=99) 0.66 = 0.30
Northern Spain, ES {(n=97) 0.53 + 0.31
UK vegetarians, UK (n=99) 0.98 + 0.45
Cambridge, UK (n=98) 0.72 + 0.30
Potsdam, DE (n=98) 0.60 + 0.30
Heidelberg, DE (n=99) 0.62 + 0.31
The Netherlands, NL (n= 97) 0.54 + 0.33
Denmark, DK (n=99) 0.58 £ 0.34
Malmao, SE (n=99) 0.46 + 0.24
Umea, SE (n=99) 0.56 + 0.37
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J—AF, Avxz—7> (n=99)| 0.56 +0.37
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Intake

Intake from foods

In Europe, mean intake of lycopene ranges from about 0.5 to 5 mg/day, with
high mean intakes up to 7.5 mg/day (Table 3). Intake varies with food habits
and also with the method of assessment (e.g. food frequency questionnaires,
diet history questionnaires, 24-h recall or householdpurchases). Food
frequency questionnaires for example are thought to overestimate food and
vegetable consumption. Note that in individuals consuming large amounts of
tomato products, lycopene intake can be several fold the mean intake (e.g. 20
mg/day and more). Mean intake in North America does not materially differ
from that in Europe.

Lycopene from various approved sources (synthetic, from red tomatoes or
Blakeslea trispora) is allowed to be added to various foods, including for
several food categories, including non-alcoholic beverages, bakery products,
ice cream, desserts, fish products, meal replacements and food supplements,
for coloring purposes under EU additive rules. Synthetic lycopene can also be
used as a nutrient as it received an authorisation as a novel food ingredient for
a range of foods and in food supplements. Products in the market (in
particular in the USA) contain between 5 and 20 mg lycopene per
recommended daily dose. Multiplecomponent supplements targeted at

prostate health contain 3 to 5 mg lycopene per daily dose. Some multivitamin

supplements also contain lycopene at doses ranging from 0.3 to 1 mg per day.

HHE

B L DR

RNz 5 U 2 & ORI 0.5~ 5mg/H TH Y | kiF
FHHERET 7.5mg/ H TH D (F3) , EREIFIAFEICEL> TR
72 51EN, FHEAE (BYEIUEERAEZE, AFREENE, 24 I
IR LEESUIHHEAR) (k- CTH B2 D, flziE, AW
BB B R A S T B ) K OB SR OB IR 2 R e 35 & b b,

KRED b~ NG ZERT A TR, U 2 & AABRE T ERER
BEOKM (72E 201E, 20mg/BLLE) 725 2 LIZEET D, LK T
OSBRI & K& < B b0,

Fliz ORARFICHET ) a2’y (AR avy, Kb~ b
X% Blakeslea trispora HI2RD U = &) 1%/ T v 3 — VECEF, X—
V=8 TA RV =LA TH— ARG RERLKDT —
RH7 Y A hegHfEORM T I VI LT, £72, EU RN
WHRANZHE S T2 A HO T2, Flix ORSICIRINT 52 £ T
x5, AR av i, HA®MEHORMKNT— KT Y 22 MT
BUIDFHOBRM T E L TRAIIND L, KEFRLELTHHWDS
ZENTED, HROEE FRKETO) 1, HELE1 B HEICHE
ST, 5~20mg DV a2 EZ5HT 5, AN ROMEELZAfEE Lz
2T A MITHHERIZ3~bmgD V) a2 EH L,
—EDO=NLFELZI YT A H 03~ 1mg/HDY a2’ 25
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AT,
Intake from foods containing lycopene as colouring agents and from food | HEEIE LT a2 EFTHIRMERTZ— R T A b
supplements DOERE
Table 3. Intake of lycopene in Europe and North America &3 N ERTAEKRICEBIT 5 U a2 v o E i
Country Daily intake, mg Ref 1HERE (mg) %Fﬁ
Netherlands 1.05 = 1.56 (men)** F5 34 1.05+ 156 ()
1.33 + 1.88 (women)** | 39 133188 (&th) , 39
Netherlands 4.85 (2.79-7.53)*** 40 AT 4.85 (2.79-7.63)*** 40
e *
Britain 1.03% 23 ¥ 1.03 23
e * %%
United Kingdom | 5.01 (3.2-7.28)*** 40 Sed 5.01(3.2-7.28) 40
Spain 1.54 (0.50-2.64) % ** 40 AT 1.54 (0.50-2.64)*** 40
Italy 7.5 (x 3.5)* a1 T 7523870 41
Ireland 4.43 (2.73-7.13)%** 40 :f’;i’ D 443 (2737137 i
France 5.01 (3.2-7.28)*** 40 - >-01(3.2:7.28) 40
France 2.8* 42 77 (2)30* ii
Finland 0.70* (women) 43 T4 R 0.85* (5cA%)
0.85" men) KA 0.55* o 44
Germany 0.55* 44 ’ s
Canada 6.3:11.8%* 45 B 6.3:118 %
1'3‘( 'd_ \ 1.3 (siefi)
Conad ” 2;"6 L " s 25.2* 46
S ’ K 1.1=7.2t0 9.4 = 0.28 **** | 45
United States 1.1+7.2t09.4 +0.28 **** | 45
* mean * 37 1)
.. F 37 AAT - A YA
**mean T standard deviation A AR UE R
. . sk U N7 5
*** interquartile range B
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**%% range of means * standard deviations reported for

epidemiologic studies

Recommended intakes
No Dietary Reference Intake for lycopene has been established. However
several human intervention trials indicate that lycopene may play an

important role in protection of cellular functions against oxidative damage.

Safety

There are no signs of any significant adverse biological effect by lycopene
(even at high doses), neither from the numerous epidemiological studies nor
from clinical studies evaluating various endpoints upon lycopene
supplementation through protocols using tomato-based products or
tomato-based capsules. The only side effect that might be observed with a
long-term intake of relatively high doses (dose needed unknown) is
lycopenodermia (carotenodermia), a harmless and reversible discolouration
of the skin.3

Using established risk assessment procedures for nutrients for which a
Tolerable Upper Intake Level (UL) could not be derived, an Observed Safe
Level (OSL) of 75 mg/d has been suggested for lycopene.47 In the EU,
several new forms of lycopene have been approved as novel foods for

addition to foods in recent years. More recently, the European Food Safety

Authority (EFSA) derived an ADI of 0.5 mg/kg bw/day based on a

R AT TR ST T R O

HERE I E
VabvroRFERAEITIHEESNTHRY, Ll ook
FMIARERD G, U =3 BT b E ISk 2 e O R#E 12
EEREEZRI-TAEEOH S Z LB RBIND,

goe X

% DEFNZEND S, b~ PAN—Z208E T F~ b RX—2D 7
TerERAWET e ha—illo T, Y a Ui K oA O
T RARA L FEFHE L COW L BREBRNO L, Vavy (&
ThoThH) ICLDHDERBRAEEMFHIEHOMBETIEBD LN
TV, MmOV E (WEZHAEIIAY) oRBERIZE -
TRODHILD A REMED & 2 M — O FIEH X lycopenodermia
(carotenodermia) TV, ZiUFBEELTWMEO R ELEECTH S,

M2 ATaE7e LRRIERE (UL) #51& T 2 &N TERVEERICH
LTS SN2 Y 27 FHIiFIEZ FIVWC, U 3 Bk LT 75mg/
H %4 BIRE (OSL) MERENTWS Y, EU Tid, T4, &
WCIINT 572D OFHEMRE LT, O LWEDOY 22330
AIENTWD, <, N RS2 2R (EFSA) 1. 147 v
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No-Observed-Adverse-Effect Level (NOAEL) of 50 mg/kg bw/day from a
one-year rat study and a non- reversible increase in serum alanine
transaminase (ALT) activity.48,49,50 In 2009 the Joint FAO/WHO Expert
Committee on Food Additives (JECFA) replaced the group ADI of 0-0.5
mg/kg bw with a group ADI "not specified" for lycopene from all sources.51

The JECFA evaluation also included the one-year rat study and described the
effects on aspartate transaminase (AST) and ALT activities. These different

interpretations, based on the same data present a problem for risk managers.

FRBR L MIET 7 =2 b7 A7 2 7 —F (ALT) {&MEDFE ATtk
EHD G| 50mg/kg RFE/H O M B (NOAEL) (233 T 0.5mg/kg
(RE/H O ADI (— HEBRGEAR) &5 & H Lz % 2009 4z,
FAO (ELEMAHEALEME]) WHO (HARLREFRD) &R SRy
BZ &% (JECFA) X, TR ToORMFEHRRDOY a3 57
JL—7 ADI % 0 ~0.5mg/kg KE/ 5 [HE LRV ICEF L,
JECFA OFHiid 147 v Fallra &0, TANRTF U@ ENT AT
I —+E (AST) KONALT IGHICxIT 2B E2ZE LT, b0
U7 — 2N R LML) A7 EHEIZE > THETH
Do

(2) 74 PAT—)1L26
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COMMISSION DECISION of 10 January 2008 authorising the placing
on the market of rice drinks with added phytosterols/phytostanols as
novel food under Regulation (EC) No 258/97 of the European

Parliament and of the Council

(notified under document number C(2008) 6)
(Only the Finnish and Swedish texts are authentic) (2008/36/EC)

THE COMMISSION OF THE EUROPEAN COMMUNITIES,

ZBSRE

200841 H 10 H

RN K CEESHEH] (EC) No.258/97 OFSHAICRIT D ET &M L
LCDOT7 4 bATu—N/"T7 4 NARE ) —NEHETAARI IO
TSGR F]

(NXEZFEEC (2008) 6 HE)

(Z4 VTV RROARY 2 —T VOXEDOHEETE D)
(2008/36/EC)

A ERENOE I=EN

% BUE#H (KINEELSDOPIE) © http://eur-lex.curopa.ew/LexUriServ/LexUriServ.do?uri=0J:L:2008:008:0015:0017:EN:PDF
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Having regard to the Treaty establishing the European Community, Having

regard to Regulation (EC) No 258/97 of the European Parliament and of the

Council of 27 January 1997 concerning novel foods and novel food

ingredients (1), and in particular Article 7 thereof,

Whereas:

(1) On 12 October 2004 the company Teriaka Ltd. Paulig Group made a
request to the competent authorities of Finland to place rice drinks with
added phytosterols on The market as a novel food or novel food
ingredient.

(2) On 12 January 2005 the competent food assessment body of Finland
issued its initial assessment report. In that report it came to the
conclusion that the rice drinks with added phytosterols are safe for
human consumption.

(3) The Commission forwarded the initial assessment report to all Member
States on 31 January 2005.

(4) Within the sixty day-period laid down in Article 6(4) of Regulation (EC)
No 258/97 reasoned objections to the marketing of the product were
raised in accordance with that provision.

(5) Therefore the European Food Safety Authority (EFSA) was consulted on
28 October 2005.

(6) On 15 February 2006 EFSA adopted the ‘Statement of the Scientific

BRIMSERIR Ol E 3 2 AN B 5,

1997 /£ 1 H 27 BICHIE SH-FUNZES K OHEESHA (EC)

No0.258/97 (Z351F % BV R ORI 85 7 SRITHEE ST B A& il K O
B BT 5,
RIS :

(1) 2004410 A 12 H, Paulig 7 No—7 D43 Teriaka Ltd 1L 7 1 >
T ROEBEBEFICZ 4 hATO—=VERTIA AR 7D
FTHLEL i X iﬂ@ﬁﬁﬁuuﬁk TE L TCommmERD -,

(2) 200541 H 12 H, 7 4 > 7> ROEEER BB X R0

FHMEEE AT L, TOMEZFETIZ, 74 AT r—LF

HIAARY 713 PRHE L THEETH D & OfEdml

Eol,

(3) ZEA1T20054 1 H 31 HIZ

DR EN A LTz,

HH] (EC) No.258/97 D56 5 (4)

DR ORI E 23~ TD

(4) IZE W HT= 60 HLLN

L FOLRBEIINE > TYZET OISR U CHRBOR LT
7533?)/3?:0

(5) Z D7, 2005 410 H 28 HIZEINE L EFE] (EFSA) &
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(6) 20062 H15H, EBFSAIZ (74 AT u—LEHETA AR
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Panel on dietetic Products, Nutrition and Allergies on a request from the

Commission related to a novel food application on rice drinks with

added phytosterols’.
(7) In the statement the panel came to the conclusion that there is no reason
to believe that the introduction of rice drinks with added

phytosterols/phytostanols will increase the risk of overconsumption of
phytosterols.

(8) On the basis of the scientific assessment, it is established that rice drinks
with added phytosterols/phytostanols comply with the criteria laid down
in Article 3(1) of Regulation (EC) No 258/97.

(9) Commission Regulation (EC) No 608/2004 of 31 March 2004
concerning the labelling of foods and food ingredients with added
phytosterols, phytosterol esters, phytostanols and/or phytostanol esters
(2) ensures that consumers receive the information necessary in order
to avoid excessive intake of additional phytosterols.

(10) The measures provided for in this Decision are in accordance with the
opinion of the Standing Committee on the Food Chain and Animal

Health,

HAS ADOPTED THIS DECISION:
Article 1

U7 OFHELEAICEET 2R B S OEFEICKT 5 RKE
Uih - 3 - T LAX —IZHT 2R ARV OER] ZEIRL
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T4 AT —)L, T4 NATHE—)LTZ ATV T4 NAK )
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Rice drinks with added phytosterols/phytostanols as specified in the Annex

may be placed on the market in the Community as a novel food.

Article 2

1. Rice drinks referred to in Article 1 shall be presented in such a manner
that they can be easily divided into portions that contain either a
maximum of 3 g (in case of 1 portion/day) or a maximum of 1 g (in case
of 3 portions/day) of added phytosterols/ phytostanols.

2. The amount of phytosterols/phytostanols added to a container of rice

drinks shall not exceed 3 g.

Article 3
This Decision is addressed to Teriaka Ltd., Siirakuja 3, 01490 Vantaa,
Finland.

Done at Brussels, 10 January 2008.

For the Commission Markos KYPRIANOU

Member of the Commission

ANNEX
Specifications of phytosterols and phytostanols for the addition to rice

drinks
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Definition:
Phytosterols and phytostanols are sterols and stanols that are extracted from
plants and may be presented as free sterols and stanols or esterified with

food grade fatty acids.

Composition (with GC-FID or equivalent method):
<80 % f -sitosterol

<15% p -sitostanol

<40 % campesterol

<5 % campestanol

< 30 % stigmasterol

< 3 % brassicasterol

< 3 % other sterols/stanols

Contamination/Purity (GC-FID or equivalent method)
Phytosterols and phytostanols extracted from sources other than vegetable
oil suitable for food have to be free of contaminants, best ensured by a

purity of more than 99 % of the phytosterol/phytostanol ingredient.

(1) OJ L 43,14.2.1997, p. 1. Regulation as last amended by Regulation
(EC) No 1882/2003 (OJ L 284, 31.10.2003, p. 1).
(2) OJL97,1.4.2004, p. 44.
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IGALLOCATECHIN GALLATE

Epigallocatechin gallate (EGCQG) is the most abundant catechin found in
green tea. Catechins belong to the family of flavan-3-ols that have a similar
structure as flavonoids, but without the carbonyl group. Flavonoids are plant
derived colored phenolic compounds with 2-phenyl-1,4-benzopyrone as a
common backbone (Figure 1) that can be subdivided into the following
(e.g. EGCQ),
Over 3000 different

subclasses: anthocyanidins, anthocyanins, flavanols

flavanones, flavonols, flavones and isoflavones.
flavonoids have been isolated from plant extracts. They are the major
sources of red, blue and yellow pigments. Most naturally occurring
flavonoids re present as glycosides.

Figure 1: 2-phenyl-1,4-benzopyrone
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Introduction

In 1936 A. Szent-Gyorgi and his co-workers named flavones vitamin P since
he found synergistic properties to vitamin C. Although flavonoids exhibit
biological activities, a deficiency sign could not be described that would
prove the essentiality for humans. Therefore, the Joint Committee on
Biochemical Nomenclature of the American Society of Biological
Chemistry and the American Institute of Nutrition recommended replacing
the term ‘vitamin P’ by bioflavonoids.

A mixed diet may provide over 1 g of flavonoids from fruits and vegetables
per day. Epigallocatechin gallate (EGCG) is the major polyphenolic
compound found in green tea Camellia sinensis.

According to the USDA database for the flavonoids content of selected
foods 100 g dry green tea leaves contain between 1.6 and 20.3 g of EGCG
(mean 8.3g/100 g). Catechin and epicatechin are epimers and
epigallocatechin (EGC) contains an additional hydroxyl group; EGCG is the
gallic acid ester of EGC.

Although green tea has been known for decades for its health sustaining
benefits, the scientific community focused its interest on the active
ingredients only a few years ago. A true turn-around of research activities
about EGCG could be observed during the millennium change into the 21st
century. Figure 2 shows the number of publications about EGCG between
1990 and 2007 indicating the growing attention for this compound during

the past years.
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In vitro studies, animal experiments and human trials demonstrate multiple
interventions of EGCG with metabolic processes that improve the control
for a normal performance of the organism.

Thus, an adequate intake of EGCG, an antioxidant by nature, has been
discussed to exhibit a positive influence in the field of cardiovascular health,
obesity, blood glucose control, oral health, immunological processes, and
even cancer development.

Although data collected from observational studies are usually based on tea
consumption and intervention trials often compare a green tea extract with a

placebo, EGCG is considered to be the most active ingredient of green tea.

Figure 2: Number of publications about EGCG’
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Importance for health

Obesity

Obesity is a major risk factor for a number of disorders such as diabetes,
hypertension and heart disease. Usually the number of fat cells and their
lipids are regulated by complex interactions of external and internal factors
that should prevent the development of obesity. A reduction of overweight
can be achieved either by increasing the energy expenditure or by reducing
the energy consumption. Physical exercise is the method of choice to use up
excessive energy stores. Alternatively, thermogenesis might be stimulated in
order to increase the resting metabolic rate.

Ten volunteers spending 24 hours in a respiratory chamber during a placebo
controlled cross-over study had a significantly lower respiratory quotient
(RQ) when they received 270 mg EGCG in the form of a green tea extract
compared to placebo or 150 mg caffeine.

A lower RQ indicates a switch towards fat as an energy source. ECGC may
modify the

differentiation of adipocytes. In addition, lipogenic enzymes are inhibited

signaling cascade that regulates the proliferation and

resulting in a reduced synthesis of fatty acid and triglycerides. Thus,
stimulating thermogenesis and fat oxidation gives EGCG the potential to

modify body weight and body composition.

A mixed diet may provide over 1 g of flavonoids from fruits and

vegetables per day. Epigallocatechin gallate (EGCG) is the major
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polyphenolic compound found in green tea Camellia sinensis.

Heart and cardiovascular health

EGCG is a powerful antioxidant and may inhibit inflammatory mediators.
Therefore, EGCG may play an important role in reducing the risk of
cardiovascular diseases where oxidative stress and proinflammatory
processes are the principal causes. In a placebo controlled cross-over study
42 volunteers received either 300 mg EGCG or placebo. The brachial artery
flow-mediated dilation increased significantly 2 hours after the initial dose.
The changes in vascular function paralleled plasma EGCG concentrations,
which increased from 0.005 £ 0.02 pumol/L to 0.20 = 0.17 umol/L after acute
EGCG. Thus, the improvement of endothelial function may account for the
benefit of EGCG on heart health. In addition, EGCG modestly reduced the
diastolic blood pressure in a placebo controlled trial that may also contribute

to the cardiovascular benefits of EGCG.

Glucose control

A number of observational studies point at a beneficial interference between
green tea consumption and glucose homoeostasis. In a double-blind, placebo
controlled trial 38 overweight or obese postmenopausal women received
either 150 mg EGCG or a placebo twice daily for 12 weeks. EGCG
significantly decreased resting heart rate (p < 0.01) and reduced plasma

glucose in subjects with impaired glucose tolerance (p < 0.05). In a rodent
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model of diabetes mellitus type 2 EGCG improved oral glucose tolerance
and blood glucose in food-deprived rats in a dosedependent manner. In
addition, the glucose-stimulated insulin secretion was enhanced. Based on
intervention studies with tea, a dose of 100 — 300 mg EGCG/day might be

adequate to support glucose homeostasis.

Oral health

Polyphenolic compounds isolated from Camellia sinensis, especially EGCG,
inhibit the growth and adherence of Porphyromonas gingivalis onto the
buccal epithelial cells at concentrations of 250-500 pg/ ml. Proteinases of P.
gingivalis are implicated in certain forms of periodontal disease that are
inhibited by catechins like EGCG.

Thus, EGCG may have the potential to reduce periodontal breakdown
triggered by P. gingivalis. EGCG has also been shown to be effective in
reducing acid production in dental plaque and mutans streptococci, which

suggests that EGCG may be useful to prevent dental caries in humans.

Skin health
Skin has the largest epithelial surface of all organs. EGCG has been shown
to have potential to protect the skin through various mechanisms. These
include UV protection, antioxidant properties, anti-inflammatory effects,
acceleration differentiation, and

of keratinocyte anti-cancerogenic

properties. Most of the molecular mechanisms have been demonstrated by in
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vitro models and in animal trials. Evidence in humans is lacking but the

promising animal data warrants further research.

Cancer

EGCG interferes with signaling pathways at several locations that are
critical for cancerogenesis. Even though human data is not utterly
compelling, tea constituents may still be used for the prevention of cancer at
selected organ sites if sufficient concentrations of the agent can be delivered
to these organs.

The mechanisms of action have extensively been investigated, studies in cell
lines led to the proposal of many mechanisms on the action of EGCG. Thus
EGCG inhibits the dihydrofolate reductase (DHFR) from various sources
such as chicken liver, bovine liver and E. coli20 at concentrations that can
be found in the serum and tissues of green tea drinkers. Thus, it inhibits the
DNA synthesis similar to methotrexate, an antifolate drug used in
chemotherapy, but of course not as powerful and without side effects.
Additionally, EGCG induces apoptosis in cancerous cells by inhibiting the
activity of fatty acid synthase (FAS) that is over expressed in several types
of human cancer cells such as prostate, breast, ovary, endometrium, lung and
colon.

During the early phase of growth a tumor lives on diffusion of nutrients and
oxygen until a size of about 0.5 mm in diameter. Thereafter, the cancer

initiates angiogenesis in order to have access to the circulating supply of
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nutrients. Furthermore, invasive tumors express proteases that degrade the
extracellular matrix for the penetration of tissues and organs. EGCG
interferes at different locations during the blood vessel formation and
inhibits 2 types of proteases in vitro. EGCG may thus limit tumor growth

and the formation of metastasis.

Food sources

Green tea is the major dietary source of EGCG.

EGCG content of dried tea leaves*

Tea Content [mean (min. max)]; mg/g
Green Tea 83 (16, 203); n=60

Black Tea 36 (7, 71); n=15

Black Tea 12 (1, 51); n=69

The EGCG content of brewed tea depends on the quantity of tea leaves
used, but according to this table one cup of green tea prepared with 1.5 g of

tea leaves may contain around 100 mg EGCG.
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Intake

The intake of EGCG is substantial in countries with a high intake of tea like
Japan where the average daily intake of EGCG varies between 120 - 383 mg
for men, and 107 - 339 mg for women. The estimated intake of EGCG in

some European countries reflects the respective tradition of tea drinking.

Country Intake (mg/day)
Denmark 45
Holland 50

Recommended intakes

No Dietary Reference Intake for EGCG has been established. However, the
evidence from various studies and in vitro experiments is strong enough to
warrant a recommendation of a regular intake of EGCG. So far, an uptake
between 100 to 200 mg per day can be recommended from efficacy and

tolerability studies.

Absorption and metabolism
Orally administered EGCG is rapidly absorbed from the gut. The plasma

levels increase almost linearly after a single oral dose of 50 to 1600 mg,
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followed by a multiphase decrease consisting of a distribution phase and an

elimination phase. The peak level is reached 1.3 — 2.2 h after the ingestion.

Three different me tabolic pathways have been observed for EGCG in vitro
systems including human liver microsomes, human placental cytosol,
human jejunal cytosol, human saliva: methylation, glucuronidation and
sulfation. Over twenty metabolites have been found from EGCG. In
addition, bacteria from the gut microflora are able to breakdown EGCG to

simple compounds

Plasma kinetics of EGCG after a single dose:

8
7
b 6
i
= b
R =
cE
O 3
o=
= 2
w
A 1
(115
o I I I
0 500 1000 1500
Dose (mg)

53 AiAH HJF%MH B D SO T 2R g, BE% 1.3~2.2 FEfE#%
(IR IZEET D,

EMFI7rY—40 b MEBHREY LV, b NERBMRE Y L, &
NEEZEE D in vitro SRIZIBWT, EGCG (2% LT 3 DD R 5 e
B (A F Ak, 77 v R OWRRR L) s S TS, EGCG

N5 20 ZHEZ AN D HN TS, 62, IBNMEEDOM

% EGCG & B/ b BT 5 Z LN TE 5,

BE# 5% 0 EGCG DI EE)HE
8
3 7
< B
= 5
2 4
.w 3
%
z N

IE [} T [ T
0 500 1000 1500
HE (mg) ~

70




Safety

EGCG is predominantly found in the tea plant Camellia sinensis, with green
tea being the main source. EGCG is the most abundant catechin in green tea
and represents 25% to 40% of the total catechin content. Epidemiological
studies show that a significant number of Asian people regularly drink
several cups of green tea per day reflecting a long history of safe use.
Further support of its safe use is provided by a number of clinical studies
using green tea, green tea extract or pure EGCG. Single doses up to 1600 mg
EGCG or repeated doses up to 800 mg EGCG daily were well tolerated and
no signs of liver damage or any other clinically relevant adverse event were
reported. The intake of EGCG had no effect on plasma concentrations of
vitamins A, C, E and B-carotene.

EGCQG slightly inhibits the absorption of non-haem iron at a dose of 300 mg
by 27% compared to placebo, which is less than reported from e.g. black
tea. Long-term consumption of 300 mg EGCG daily, divided in 150 mg
EGCG with breakfast and 150 mg EGCG with dinner did not cause adverse
events. This set of data supports the history of safe use of EGCG under the
above mentioned conditions. Nonetheless it should be noted that in 2008 the
US Pharmacopeia published a review article about the safety of green tea
extracts. The article summarizes a number of reported liver adverse events.
The article did not differentiate between the processing of the different
extracts, therefore the relationship of EGCG to different green tea extraction

processes has not been established. The USP review recommended to make
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a cautionary statement as to persons with liver disorders on powdered green

tea extracts.

(4) RgA V757K
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EXECUTIVE DIRECTOR

Note to Hubert Deluyker - Director of Scientific Cooperation and Assistance

Subject: Mandate proposed by EFSA to the AMI] Unit for an internal
mandate on the creation of an ESCO Working Group for the hazard
characterisation of use of dietary isoflavones and isolated isoflavones

from soy or red clover in food and food supplements.

Herewith I am sending you the internal mandate for the ESCO working
group on isoflavones as discussed by the Advisory Forum at its meeting of
18-19 February 2009 and agreed by the Mandate Review Committee of4lhl
March 2009.

I would appreciate to receive the report of this ESCO activity by the year
ending 2009.

Should the outcome of the review work of group give indications that a full

HEERE
Hubert Deluyker — B2 /) « AR R ~D A E

FE:ARAY T TR VRUREENCT — RS 7Y AV MBIT5
REXFVvy F7 a0 —R_—@ROEHA Y 7 7R OBBROFER
PEIZBES 5 ESCO UV—F 7 7 —T7DAIRICOVTORNEREASE
IZBIL T, EFSA 28 AMU IR L 72186E

ZZIT, 2009 F-2 H 18~19 H O TR 7 + — T A2 K » Tk
S1.2009 3 H 4 HOBRSEREZESTRIESINZA VY 7 TR
IZB89 % ESCO U —F% 2 7 7 )—TFZHONTOWNEFE S E 2% F
%,

2009 AR E TIZZ D ESCO {HBOHMEFZZ D Z &3 TEALUL
ENTH D,

TN—T DREEEORER, BR&R Y A7 FHIBAES LS TnD 2

28 R £ S22 4k%BS  (European Food Safety Authority (EFSA)) : http://www.efsa.curopa.cu/en/escoisoflavones/docs/escoisoflavonesmandate.pdf
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risk assessment isjustified, further work will be recommended.

The EFSA Working Group for the project is currently being constituted; a
nomination will be requested from the appropriate Panel, and nominations
also from the Advisory Forum will be considered according to the expertise
required. Additionally European experts in isoflavone clinical trails, in vivo
studies, and thyroid toxicology and cancer epidemiology have been
identified

Catherine Geslain-Lanéelle

Annex I: Terms of Reference

Cc : Didier Verloo, Miriam Jacobs

THE USE OF DIETARY ISOFLAVONES AND ISOLATED
ISOFLAVONES FROM SOY OR RED CLOVER IN FOOD AND
FOOD SUPPLEMENTS

Introduction

Isoflavones are bioactive diphenolic plant substances present especially in
leguminous plants, but are also ubiquitous in the diet and therefore generally
consumed. Highest concentrations occur in soybeans, red clover and kudzu
root, and extracts from these are used in the production of nutritional
supplements which may contain up to 40% isoflavones.

Soybeans contain predominantly genistein and daidzein, also glycitein in
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Cc : Didier Verloo, Miriam Jacobs
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lesser amounts; red clover contains predominately formononetin and
biochanin A; and the principle isoflavones in kudzu root are puerarin and
daizein.

These isoflavones occur naturally in the glucoside form and are shown in
Figure 1.

Traditionally the main food sources of isoflavones are soy and other beans
and pulses, and also fermented soy foods, where the glucosides have been
transformed into aglycones which are absorbed more efficiently than
glucosides.

In the past these have been more commonly consumed by Asian
populations, but are growing in popularity in Europe. Similarly, in recent
decades a new generation of soy products have entered the market (e.g.
yogurts, cheeses, soy milk drinks, infant formula’s) and commonly
consumed food products incorporating soy flour (e.g. bakery products) and
protein isolates (e.g. meat products and soy meatless products such as
soyburgers). More recently, the development of nutritional supplements rich
in isoflavones has targeted niche markets in response to scientific research
that suggests a beneficial effect from these food components. Isoflavones
were first discovered in the 1930°s as a bioactive agent, following the
disruption of oestrogen action and increased infertility in sheep that had
been grazing on red clover, thereby earning the often used name
‘phytoestrogens’. Subsequently isoflavones have been shown to bind to, or

indirectly interact with several key nuclear receptors, including hormonal
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(oestrogen receptors and [ERs], progesterone and androgen receptors),
xenobiotic sensing receptors (Pregnane X receptors [PXR] and Peroxisome
[PPARs],
hypothalamus-pituitary-thyroid (HPT) axis pathways.

proliferator —activated

receptors and and

steroidogenic
Isoflavones are
structurally similar to the endogenous oestrogen 17 oestradiol, but much less

potent on binding to the ERs, although with greater binding affinity for ER .

Rs

Compound R1 R2 R3 R4 R5
Daidzein H H H H %
Glycitein H OCH, H H 2]
Genistein OH H H H H
Formononetin H H H H CHy
Binchanin A O H H H CHy
Puerarin H H H Glc H

Figure 1. Structures of IF aglycones. Glc: glucose. IF-7-0-f3-
glucosides: A: = glucose.
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These receptor and cell signalling interactions demonstrate broad metabolic
actions and several epidemiological, in vivo and in vitro studies have
correlated or shown evidence of a wide range of health impacts. These range
from oestrogenic effects such as lengthening of the menstrual cycle and
menopausal impacts, to increased xenobiotic/drug excretion, and multiple
beneficial effects on cardiovascular and some breast and prostate cancers,
bone density and menopausal symptoms, as well as cholesterol lowering,
increase in lean body mass and metabolic syndrome and obesity effects.
While foods rich in isoflavones are considered to be part of a healthy diet,
many questions remain surrounding isoflavones with regard to impact upon
health, reduction of disease risk and improvement of quality of life. Several
promising research outcomes have aroused the interest of the food and
pharmaceutical industry in the production of food components, nutritional
supplements and pharmaceuticals, and this market is expanding
considerably with respect especially to the replacement for hormone
replacement therapy, relief of menopausal symptoms, reduction of bone
loss, and cholesterol levels, and potential protective impacts upon breast and
prostate cancers. Epidemiological evidence of beneficial health effects is
based upon communities where exposure to isoflavones starts in utero and
continues from birth throughout life as consumption of soy and isoflavone
rich foods. For a cohort of more than 37,000 British women, the European
Prospective Investigation into Cancer and Nutrition has found no evidence

for a relationship of risk for breast cancer with dietary isoflavone intake.
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How an increased dietary exposure to isoflavones later in life affects
individuals with traditionally low intake of these food components appears
to be a growing cause for concern in relation to breast cancer, for some
regulatory authorities, especially in relation to long term self medication use
as an alternative to hormone replacement therapy for reducing menopausal

symptoms. 1

EFSA has received several functional claims related to soya via the
consolidated Member States list of Article 13 health claims under the Health
Claims Regulation EC 1924/2006. By July 2009 EFSA will provide

scientific opinions on the substantiation of theses claims.

Under the framework of Regulation EC 1924/2006 no safety assessment is
foreseen. However, some potentially negative impacts have been reported in
the scientific literature. For example, recent in vivo studies indicate a
concentration-dependent mechanistic reduction of efficacy of selective
oestrogen receptor modulators (SERMs) such as pharmaceutical ER +
agonists (eg. Tamoxifen) used to treat some ER + breast cancers, SERM

activity of isoflavones and even promotion of carcinogens, following

pre-administration of known carcinogens. Low concentrations (<10uMol/l)
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1 Anecdotally reported adverse effects from isolated isoflavone consumption include allergic and flushing symptoms - which are also the symptoms of the menopausal complaints for
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of genistein and daidzein have been observed to promote tumour growth,
while on the other hand, high doses (>10uMol/l) have been observed to
inhibit the growth of breast cancer and augment the tumour inhibiting effect
of tamoxifen.

As with several other classes of food constituents, isoflavones are known to
interfere with mammalian thyroid2 metabolism, although this is reversible
with iodine supplementation and traditional isoflavone rich Asian diets do
also generally contain iodine rich sources. However with the newer food and
supplement sources of isoflavones, the need for compensatory additional
iodine supplementation may not be so well known, and so not included in
the products. Furthermore, the target group of menopausal women at which
the isoflavone rich supplements are aimed, may be at greater risk of thyroid
metabolism perturbations.

Thus, in an expert opinion from the BfR (N0o039/2007) it was concluded that
isolated isoflavones are not without risk. Through a letter from Prof. Dr.
Reiner Wittkowski (reference 25-05-4642008), the BfR requested the EFSA
for a scientific opinion on the use of isolated isoflavones in food
supplements. The EFSA recognises the potential importance for human
health of the issue of isoflavones from food digestion, should the alleged
beneficial or detrimental health effects be scientifically proven. In a letter to

the BfR the EFSA Executive Director replied that, prior to and in
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preparation of this hazard assessment, all the relevant scientific information
should be available. This includes inter alia:

- To assess the potential of isolated isoflavones to trigger adverse human
health effects;

- To assess the possible human health benefits of the use of isolated
isoflavones for the general population and particularly for women with
complaints during and after the menopausal period.

« To assess whether there is any scientific basis for differences concerning
the hazard assessment of isolated isoflavones from soy and/or red clover

in comparison with soy or red clover extracts.

Following consultation of the Advisory Forum, it was determined that this
topic is of interest to several Member States and that therefore an ESCO
working group should be set up. This will facilitate the collection and

evaluation of more recent relevant information.

Terms of reference

The working group is to address hazard identification and the potential
hazard and benefit characterisation that might be associated with dietary
isoflavones in general, isoflavone rich foods, including soya infant formula,
as well as isolated isoflavone supplements originating from soy or red clover
in particular.

With age and gender considerations, it will assess the available evidence of
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the possible beneficial or detrimental association, or lack thereof, with
non-communicable diseases of
isoflavones in food, including soy infant formula

* isolated isoflavones and

+ extracts from soy/red clover food supplements originating from food.

The reasons for this are that, not only are the sources of isoflavones
absorbed similarly, but also similar foods rich in isoflavones are part of a
healthy diet, and are available from other vegetable sources, in addition to
soy and red clover.

The following will be specifically addressed:

+ Isoflavone presence in foods and identification of any key compositional
differences between isoflavone rich food sources, infant formula, isolated
isoflavones, and soy or red clover extracts;

+ Absorption, Distribution, Metabolism and Excretion (ADME) with special
focus on bioavailability, intestinal absorption, detailed metabolic
pathways and genetic polymorphisms as a potential determinant of the
biological response to isoflavones;

* Mechanism of action of isoflavones, including endocrine pathways.
Plausibility of such mechanisms and mode of action in humans;

+ A critical dose related assessment of in vivo dietary isoflavone exposure
experimental evidence, particularly with respect to altered endocrine
activity, developmental effects, thyroid metabolism, and cancer endpoints;

+ A critical assessment of nutritional epidemiological evidence of beneficial
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and/or adverse health effects in humans;

Identification of possible specific vulnerability of particular
sub-populations such as, but not limited to: infants, children and
(post) menopausal women.
The outcome of this will serve to decide on the mandate for a full risk
assessment of the consumption of isoflavones and isolated isoflavone
supplements, with respect to increasing the risk of non-communicable
diseases particularly thyroid dysfunction and hormone related cancers.
Should the review identify a lack of key information, the need for further

research will be highlighted.

Proposed approach and Report outline
1. Creation of working group/recruitment of experts (March/April 2009)
2. Systematic collection of data, through a structured search strategy (June
2009):
a. The work conducted by the BfR already provides a useful compilation
for components of this work
b. Voluntary contributions from ESCO working group members, the
Advisory Forum and interested parties. It is noted that other reviews,
such as the one conducted by the Japan Food Safety Commission, may
be very pertinent
c. Bibliographic search

3. Organisation of report: proposed categories:
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a. Presence of isoflavones in food stuffs and dietary supplements
b. Mechanism of formation, absorption, bioavailability, pharmacodynamics
and kinetics of isoflavones
¢. Mechanisms of action in the body
d. Animal studies
e. Key events, i.e. empirically observable, precursor steps that are
necessary elements of the mode of action, or are the markers for such an
element), and modes of action of isoflavones
f. Short and long term human epidemiological studies and meta-analyses
4. Evaluation and discussion of scientific findings; specifically including an
estimation of potential hazard of isolated isoflavone supplements if data
available are sufficient to base a reasonable decision
5. Summary of the data
6. Report preparation

Expertise required: Isoflavone specific
* Occurrence in relation to plant biology and food composition
+ Isoflavone chemistry and biochemistry
* Molecular nutrition
* Clinical nutrition
+ Endocrine (including thyroid) toxicology
+ Hormone related cancer mechanisms

+ Developmental nutrition and toxicology
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* Nutritional and cancer epidemiology
+ Statistics and meta-analyses
+ Medical expertise on specific diseases/health conditions (ranging from the
menopause to hormone related cancers) and the underlying physiology
and biochemistry, particularly with respect to the endocrine system and
the thyroid
Timeline
An EFSA working group will be established during Spring 2009 to
undertake the six month review. A first meeting is tentatively scheduled for

April 2009. The final report will be presented before the year ending 2009.

Expected deliverables
The ESCO Working Group is requested to provide a report characterising
the potential hazards and health benefits associated with isoflavone

consumption to the Executive Director by the end of December 2009.
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VITAMIN C
Vitamin C (ascorbic acid) is a water-soluble vitamin. While most animals
are able to synthesize vitamin C in their body, humans do not have this

ability; they must obtain it through the diet. It is essential to some key

23 C
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2 RN #EFTi52 (Buropean Responsible Nutrition Alliance (ERNA)) : http:/www.erna.org/sites/0009/uploads/content/publications/fact-book-2011/erna-fb-vit-vitamin-c.pdf
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mechanisms in the body and therefore fulfils several important roles in

human health.

Importance for health
The biochemical function of ascorbic acid is based on its redox systems and

as part of the body’s antioxidant defence system.

Connective tissues

Deficiency in vitamin C can lead to scurvy of which bleeding gums are the
first sign since collagen synthesis requires vitamin C. Preliminary data
suggests that Vitamin C might also contribute to stabilize atherosclerotic

plaques.

Role in the synthesis of neurotransmitters and peptide hormones
Copper containing enzymes compulsorily depend on vitamin C. One
enzyme is involved in the synthesis of signaling compounds in the nerves.

Another plays a role in the formation of peptide hormones in the brain.

Absorption of iron from the diet

Vitamin C changes iron in the stomach to a more bioavailable form (ferric
iron to ferrous iron). This is particularly important for absorption of iron
from vegetable sources (and therefore of particular importance for

vegetarians and vegans).
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Maintaining the effectiveness of an efficient immune response

High doses of vitamin C reduce the synthetic capacity of histamine.
Histamine concentrations are elevated in several complications of pregnancy
like pre-eclampsia, abruption and prematurity. Vitamin C has been shown to

reduce the symptoms and duration of colds.

Eye health

Together with other antioxidants vitamin C can delay the progression of
advanced age-related macular degeneration (AMD) and vision loss.

The European Food Safety Authority (EFSA) has acknowledged the

following beneficial effects of vitamin C as a basis for health claims:

* Protection of DNA, proteins and lipids from oxidative damage

* Normal collagen formation and the normal function of bones,
teeth, cartilage, gums, skin and blood vessels

* Increase of non-haem iron absorption

* Normal function of the nervous system.

* Normal function of the immune system.

* Normal energy-yielding metabolism

* Normal function of the immune system during and after
intense physical exercise

* Reduction of tiredness and fatigue

» Normal psychological functions
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* Regeneration of the reduced form of vitamin E
The biochemical function of vitamin C is based on its redox systems and as

part of the body’s antioxidant defence system.

Food sources
Vitamin C is widely distributed in fruits and vegetables and their juices
(Table 1). Trace amounts are found in milk, grains and meat. Citrus fruits,
blackcurrants,

green vegetables, (e.g. Brussels sprouts and

peppers,
broccoli) and some tropical fruits (e.g. kiwi and guava) are particularly rich
sources. Potatoes contain a lower level of vitamin C but make a significant
contribution to many European diets due to the frequency and quantity of
consumption. The body readily absorbs vitamin C whether from natural

sources, fortified foods or food supplements.

Food supplements

A Gallup survey of 6 European countries in 1999 showed that 23% of the
population use food supplements. Of these users, 36% claim to take a
vitamin C supplement once a week or more, the largest proportion of
vitamin C supplement users being found in Poland. 39% of vitamin C users
took dosages of less than 250 mg and 24% of the users took between 250
and 499 mg. The largest proportion of vitamin C supplement users taking
500- 1000 mg can be found in France (15%): 6% of vitamin C users in total

took products in this range, while 7% of users consumed over 1000 mg. On
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average, vitamin C supplements provide between 5.8% and 8.3% of total
vitamin C intake.

UK data indicate a highest average daily intake of vitamin C from
supplements of 375 mg in women aged between 50 and 64 years (upper 2.5
percentile). In Germany, the highest recorded daily intake from food

supplements alone is in women of 180 mg (at 75th percentile).

Table 2 provides a review of the range of vitamin C content in food
supplements sold freely in the EU, i.e. those that the consumer can find on
the shelves of supermarkets and health stores (including products that in
some countries may be registered as medicines). Food supplements sold in

pharmacies and subject to specific controls are not included.
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Tahble 1: Vitamin C content of raw and cooked foods? K1 ARNIRBROMIRMOES IV CERE
B - v £ (mg100g) » HA L (mg100g) » o
Fow ke 21e 11« 2
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Pepper, green 120 o i e 210 ° o
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Swest potatoes x3 17 WYL Te 23 b
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APF"ES B L = 3]
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Food fortification

Throughout Europe, fruit juice based and fruit flavour drinks are the foods
most commonly enriched with vitamin C. A number of fruit containing
breakfast cereals, fruit based desserts, jellies and dry dessert mixes also have
vitamin C added or restored to replace processing losses. These products
make a useful contribution to vitamin C intake especially for adolescents.
Vitamin C is not frequently added to bread and pasta, as it is not very stable.
In accordance with EU legislation vitamin C is also required to be added to
specific foodstuffs for particular nutritional uses, for example, infant food,

meal replacement products and dietary food for special medical purposes.

Recommended intakes

Many EU Member States have established recommended dietary allowances
(RDAs) for vitamin C, normally by population sub-group. The RDAs are
normally for all ages from birth to old age, but the definition of the RDA
differs by country. France and Germany, for example, take into account the
need for optimal nutrition, whereas the UK looks at those levels required to
prevent the symptom of deficiency i.e. scurvy. Hence, the actual numbers
vary slightly. As more scientific data has become available on human
requirements there is a discernible trend for the vitamin C RDAs in Member
States to increase (Table 3). Pregnant and lactating women have higher

needs.
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Table 3: Recommended dietary allowances (RDA)
of vitamin C (mg) in men in Europe’

Belgium, 2008 110
Framce, 2001 110
DACH®, 2000 : 100
Hungary, 2005 =11
Ireland, 1999 E 60
ltaly, 1885 | &0
MNetherlands, 2000 | 70
MNordic countries, 2004 75
Poland, 2008 80
Portugal, 1998 45
Spain, 2007 B0
LK, 1991 | 40
* Revommodators dor Comarp. Buning and Seeboriard

Intake

Surveys in Austria, Ireland and the Netherlands suggest that close to 50% of
the population meet national recommended dietary allowances for vitamin
C. Intake of vitamin C is considerably higher in Germany and Italy (Figure
1). In the UK, the proportion of those not meeting UK national
recommendations, namely 40 mg/day is approximately 20% of adults. More
recent recommendations of 80 mg/day for vitamin C would not be met by
54% of adults.

Comparative data illustrating trends in intake have generally shown an

increase in vitamin C. In the Netherlands, average intake of vitamin C
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increased by 12% for the total population between 1987 and 199717 and in
the UK, average intake of vitamin C increased by 36% in men between 1987

and 2001 and increased by 53% in women.

In a survey of European consumers, vitamin C was most frequently taken to
help protect against infections such as colds and flu especially in the winter
months. The second most frequently cited reason was that the individual felt
they didn’t eat a balanced diet (e.g. not sufficient fruit and vegetables).

Figure 1: Average daily intake of Vitamin C
for adult men (mg - intake from all sources
including food supplements® or excluding
food supplements++) 100120
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Stability

Vitamin C, or ascorbic acid, is an excellent antioxidant both in the body and
in food and is nature’s way of protecting fruits and vegetables from
oxidative attack. When food is processed however, the structure of the food
can be changed, for example in pressing an orange. This means that the
tissues and cells are exposed to oxygen in the atmosphere and vitamin C is

lost due to oxidation.

Stability continued

Vitamin C is lost from foods during cooking and storage.

Potatoes for example will lose 15% of their vitamin C activity each month
during storage at room temperature and a further 30-50% during boiling
(Figure 2). Losses of vitamin C in milk are 25% on average after
pasteurization and 30% after UHT processing.

Processing, storage and cooking losses should be compensated where
possible by restoration as part of good manufacturing practice. This cannot
be done in unprocessed fruits and vegetables for technological reasons.
Products such as soft drinks, milk and breakfast cereals are ideal products

for restoration.
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Figure Z: Effect of storage on vitamin G
content of polatoes™
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Safety

The Food and Nutrition Board made a detailed risk assessment of all major
micronutrients and published the vitamin C work in 2000. Based on various
studies it was concluded that an intake of 3 g/day may cause osmotic
diarrhoea and this level was therefore taken as the LOAEL or Lowest
Observed Adverse Effect Level. This figure was then divided by an
Uncertainty Factor of 1.5 as the data was consistent to produce a Tolerable
Upper Intake Level of 2 g/day (Figure 3). More recently EFSA was not able
to determine an UL for Vitamin C but concluded that the available human

data suggest that supplemental daily doses of vitamin C up to about 1 g, in
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addition to normal dietary intakes, are not associated with adverse
gastrointestinal effects, but that acute gastrointestinal effects may occur at
higher intakes (3-4 g/day). The absorption of vitamin C is saturated at high
doses, and therefore intakes above 1 g/day would be associated with
negligible increased uptake and tissue levels, but an increased risk of

adverse gastrointestinal effects.

Figure 3: SCF and FNB risk assessment of

vitamin C
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COENZYME Q10

Coenzyme Q10 (CoQ10) was first isolated from bovine heart mitochondria
in 1957, and its chemical structure was identified in 1958. It is also known
as ubiquinone (ubiquitously occurring quinone) because of its widespread
presence in living organisms. In healthy individuals CoQ10 can be

biosynthesised to a certain degree.

Introduction

Coenzyme Q10 is a liposoluble vitamin-like substance and has 10 isoprene
units. It exists in nature and in the body in two forms: the oxidized form,
called ubiquinone, and the reduced form which is named ubiquinol (Figure
1).

CoQI10 is an essential carrier for the electron transfer in the mitochondrial
respiratory chain for the synthesis of adenosine triphosphate (ATP), and its
reduced form (ubiquinol) acts as an important antioxidant in the body.
Through these functions, CoQ10 supplementation has beneficial effects in
humans for the maintenance of good health.

CoQ10 is an integral and essential part in all human cells and is the only

endogenously synthesized lipid soluble antioxidant. Ubiquinol, the reduced

ax A A QI10

ax WA A QL0 (CoQl0) I 1957 4FIC T vl b= KU 7
SO CHEES L, ZObEAEEIL 1958 FFICRFE Sz, 7T 5
AMIRICESFET D20, 2 8% ) » (RIEMICAETTHDF V)
ELTHHHBNTWD, FEEZREARTIX, CoQl0 &b HEE THES
T DHZENTED,

B

ax WA A QIO IMREMEE X I VEME THY ., 10 HDOA VT L
VR AT D, THITRRITHFEL, KN T2 0] (8% 7
ERFIN OIS ) — L LIRS CTHET S (X
1),

CoQl0 (X7 7T / v> =1V U (ATP) OEKICEAEGET5I ha K
TSI BT 2RISR ROETHY | Z0ECH (2
¥ =) IMENCTEELTBEWE L L TERT 5, Zb o
Z1@ U T, CoQ10 D /I ITBEFRIRAE DMERFIZ A 2 R EH 2 81T,
CoQl0 (Z T _XTOE MIEIZBWTRARNONETH Y AN TEH
AR S A HME— DRREETIIRILE CTh 5, Halt, EoA CoQl0, &
X NANBELIETCAFTTEL LT Tz,

30 BRI ETEE%S  (Buropean Responsible Nutrition Alliance (ERNA)) :

http://www.erna.org/sites/0009/uploads/content/publications/fact-book-2011/erna-fb-bio-coenzyme-q10.pdf
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form of CoQ10, has recently become available in stable form.

Figure 1. Chemical structure of CoQ10

(8] CH CH
HCO - | R S "%_.:ﬁ(‘
H,CC CH Ubigquinone
{Oxidized form of Cal10)
0
A
Ohiidiation Reduction

Ubiquinol
{Reduced form of Co(i10)

Importance for health

Energy production

It is well established that CoQ10 is essential for cellular energy conversion
and ATP production in all cells of the body. Therefore it plays a crucial
physiological role in maintaining good health. ATP is a high energy
phosphate substance necessary to fuel all cellular functions. The major part

of ATP production occurs in the inner membrane of mitochondria, where

1 : CoQ10 D2t

REFEICXT T B HEEM
TRIVF—FEA

CoQ10 MH RO T TOMAUZF 1T 2 MfE = KL ¥ —ZHi L (Y ATP
PEAEICART R CTH D Z LTt myistsiu T s, Lhi> T, CoQl0
VXAERE A HERF T 5 72 IS AN AT R e AR BRI B % B 7= 3, ATP 139X C
DR & fS T 2 DICKERFE =X LFX—D ) VIEME Th 5,
ATP FEADTEEHZIEII Fa FYUTONBETAEL, 22T CoQl0
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CoQ10 is located as a vital electron and proton carrier in the mitochondrial
electron transport. CoQ10 supports ATP synthesis in the mitochondrial inner
membrane and stabilises cell membranes, thus preserving cellular integrity

and function.

Energy and sporting activity: CoQ10 is reported to be effective in sporting
activity by improving the physical work capacity (especially, in aerobic
exercise) through activation of energy supply and favourable effects on lipid

metabolism, and also through its anti-oxidative muscle-protective action.

Antioxidant function

It is well established that CoQ10 acts in its reduced form (ubiquinol) as an
antioxidant. Ubiquinol represents more than 93 - 99% of the total CoQ10
pool in human plasma and is an important antioxidant in plasma
lipoproteins. Ubiquinol inhibits protein and lipid oxidation in
cellmembranes, and it prevents the initiation of lipid peroxidation, oxidative
injury to DNA and other molecules.

CoQ10 acts as an antioxidant through several mechanisms which essentially
fall into two categories: direct reaction with free radicals and regeneration of

the active form of vitamin E by reducing the alpha-tocopheryl radical.

Peroxidation of plasma lipoproteins, namely LDL, is known to play an

important role in the formation of foam cells and in the development of the
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atherosclerotic process. Studies in the last decade have demonstrated that the
content of CoQ10 in human LDL affords some protection against the
oxidative modifications of LDL particles, thereby lowering their atherogenic
potency. Studies on isolated serum lipoproteins demonstrate that CoQ10 is
the most reactive antioxidant in these particles and protects them from
oxidative damage.

Antioxidant and anti-aging: The aging process is fundamentally
influenced by CoQ10. The mitochondrial respiratory chain is a powerful
source of reactive oxygen species, which are considered to play a major part
in the deterioration of cell structures accompanying aging. As CoQ10 is an
integral part of the respiratory chain and thereby located exactly where the
free radicals are generated, its antioxidant properties are very important for
the overall anti-oxidative capacity of the mitochondria.

The ubiquinol ratio is a potential biomarker of the aging process and ratio

of Ubiquinol/LDL-C is likely to be a risk factor for atherogenesis.

German researchers suggested that the ubiquinol-ratio in human plasma may
represent a sensitive index of oxidative stress in vivo especially indicative of

early oxidative damage.

Heart and cardiovascular health
Coenzyme Q10 helps to maintain a healthy cardiovascular system. There is

evidence of CoQl0 deficiency in hypertension, heart failure and in
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statin-treated hypercholesterolemic individuals.

Blood pressure: Blood pressure is a well-established biomarker for heart
health. A meta-analysis of 12 clinical trials of CoQ10 for hypertension has
shown that CoQ10 is effective in lowering systolic blood pressure by up to
17 mm Hg and diastolic blood pressure by up to 10 mm Hg without

significant adverse events.

Heart function: There is substantial evidence that heart function is
improved by the supplementation of CoQ10. A meta-analysis of the use of
CoQ10 (60-200 mg/day) in randomised clinical trials in people with
congestive heart failure showed a significant and clinically relevant
improvement in various parameters of heart function. A comprehensive
review of the use of CoQIl0 (50-200 mg/ day for 1-12 months) in
cardiovascular indications showed that the adjuvant supplementation with
CoQ10 in people with chronic heart failure should be recommended.

CoQ10 plasma concentrations have been demonstrated as an independent
predictor of mortality in chronic heart failure. Ubiquinol dramatically
improves absorption in patients with severe heart failure and is correlated
with both clinical improvement and improvement in measurement of left

ventricular function.

Statins: Statins (HMG CoA reductase inhibitors; cholesterol lowering
drugs) may decrease body CoQ10 levels below the threshold that is required
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T X, 2 oMmEBRICE T S BEE FRlb LU E THEN

99




for numerous cellular processes. The depletion of CoQ10 is dose related and
could be particularly important in the elderly where CoQ10 levels are
low, but also

generally in those with pre-existing heart failure.

Statin-induced CoQ10 deficiency is completely preventable with
supplemental CoQ10, with no adverse impact on the cholesterol lowering or

the anti-inflammatory properties of the statin drugs.

LDL: Ubiquinol supplementation in humans mediates distinct reducing
effects on LDL cholesterol levels (-12.7%) with a pronounced effect on

atherogenic small dense LDL particles.

Coenzyme Q10 is an essential carrier for the electron transfer in the
mitochondrial respiratory chain for the synthesis of ATP, and its reduced

form (ubiquinol) acts as an important antioxidant in the body.

Food sources
Coenzyme Q10 is present in a variety of foods. The examples are shown in
Table 1. The higher levels of CoQ10 are found in meats and fish. Vegetables

and dairy products contain relatively low levels.
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Table 1. CoQ10 content in foods

Food CoQ10 content (Ug100g wet welght)
Kamai Wabar - Mattila Kubo
(10p8*® | (1987)* | (20017 | (200877
Besf 2100 2700 e it 3030-4010
Chickan 2100 1700 1400 1710-2500
Fish EROHEA30 | 430-2700 | B50-1530 | 180-13000
Broocol BED G0 - T
Potato 100 52 &0 106
Milk 40 - 10 a1
Eog 470 150 120 T3

"ol GaiTreEnnd

£1: 288D CoQ10 EE

Absorption and metabolism

Exogenous CoQ10 is absorbed from the small intestinal tract. It is best
absorbed if it is taken with a meal. When single oral doses of CoQ10 at 300
mg were given with and without breakfast to 5 volunteers, the serum
concentration of CoQ10 for non-fasting subjects was clearly higher than that

for fasting subjects. These results indicate that food greatly enhances the

#ak- CoQIO 2R {ugll0gIokEE) «
Karmei Weber Mattila Ko b
(198619 | {19971 | (2001)*" | (2008)*
FHE 3100 3100 3650 20304010
FopE. 2100 1700 1400 | 17102500
4. BE0-E430 | 430-2700 | BRO-1590 | 180-13000
+g w71, 860 660 - 701
Detisg, 100 52 50 105
$3- a0 - 10 31
R 370 150 120 73
HE ST
I e UM

KM CoQl0 1F/MEN BRI S LD, WHEHE & BITEBIL 7256
IZhed K< RIS D, EREE 512 CoQl0 300mg % HUM X L&
EEBICHBEROEE LA, IE CoQl0 JREEIXZEIgHER: L v
ZERE TR WEBRE ORI BN E D o To, D ORERNG . BY)
1% CoQ10 DN AR /D Z ERRBINLD,
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absorption of CoQ10.

CoQ10 is predominantly excreted into feces, and it is also excreted via the
bile duct. About 62.5% of the orally administered CoQ10 was recovered in
the feces during multiple dosing (2 days at 333 mg/day and 5 days at 100
mg/day) in healthy male subjects.

Intake

The average daily intake of CoQ10 from food is estimated to be around 10
mg. According to Weber, the average CoQ10 intake of the Danish
population was estimated at 3-5 mg/day, primarily derived from meat and
poultry. However, using the same food consumption data for the Danish
population used by Weber and CoQ10 content data obtained by Kamei,
average CoQ10 intake was estimated to be 4 to 21 mg/day (Table 2).
Hallstrom estimated that the average CoQ10 intake of the Swedish
population was between 2 mg/day and 20 mg/day. Ubiquinol accounts for

46% of the total coenzyme Q10 intake in Japanese daily food consumption.

CoQI10 X FIZFME P Iz P S v, BHHE S bS5, 7R H
PEBZERE 12 CoQ10 Z X NS K EH G- L7854 (333mg/H % 2 H [,
100mg/H % 5 HfE) . #5EOK 62.5%03 % G-I FEM i)y 5 B X
b Wi

FhE

B 5D CoQl0 O-H) 1 HEIEIZK 10mg THD EHEI
%o Weber lIZL 2D &, Tr~—27 AD CoQl0 DO -HERE T ) 3 ~
5mg/HTH D EHESH, ZUEEICFRLOBRERTH- -,
L2, Weber (2L DT >~—27 ADJE CEMERT — % K O Kamei
I2& D CoQl0 EET —#EH\5 L., CoQl0 DO VHFEHEIT 4 ~
2lmg/H ThH b LHEE I N7 (F2), Hallstron (£, A7 =—F  AD
CoQI10 O FHHEHEIL 2 mg/H ~20mg/H TH D L HEE LI, 2%/
—/VX, BARAD 1 HOBYHEEEIZI T 5 CoQl0 DFRIEEED 46%
b,
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Table 2. The Dietary intake of CoQ10 in the Danish
population estimated by using the CoQ10 content

data obtained from Kamei et al®
Cotio intake of Coi10
Foiod Uri.'.ulll'.l content - food I!:|" Intake ll'l“lg_
[y watl’ day)" day)
eat {pork, 3.0 120 3,72
chicken, beef} | 21.0-41.1) {262 -493)
Fish
: 271 0,70
{7 differant 26
SaTokas) 5.5-64.3) {014 - 1.6
Cereals
g 23 052
{6 different )
1as) 0.6 =49 0.14=1.11)
Viagatahlas 39 1.08
{16 differant g 270 =
sampies) 1.0-10.2 {027 - 278
1.26
Fult
049 -22) 018
{3 diffarant 154
Wabar a2 10,08 — 0.34)
samplas) )
Digiry products
3z 1.36
{DuUther, Chisese, 478
= e 1 vl
cow millk 0.4 -7.1) {017 - 3.02)
Egg
S lie e = ) a6 0,13
278 2.20
pea s 14.0-92.3) B | 030-729
Total ingested SS 085
per day (376 - 21.24)

#2 : Kamei 5D CoQl0 2 E&ET —#Z2HAWTHEL
Fre—7 NEHIZEIT 5 CoQ10 D 1 BENE

CoQIOE R | gipmgy | CoQloiR
Banlte | (uepsh | g (gE) F .

EiE) L 1 me'E} #

PAtE (EEP. 31.0 120 are
FRE. EpY) [A21.0-411 12,52 - 493

moOTHE ¢, . -
5.5 - 54.3) {0.14 = 1867

B (S 23 e 052
0.6 -4.9) 0.14-1.11)

LEESLL HE 39 103
1.0 -10.2) 270 027 -2.75)

1.26 {049

i (3% ey . o

{ Weber #.I} {008 = 0,33)
‘“H

ﬂ‘%‘ﬂ' (s a2 . 136
i q:i; 0.4-7.1) 1017 - 3.02)

Bp (FAIRY « a7 36 013

BElE. 278 - 2.20
4.0-82.3) {0.30 - 7.23)

Egi1H: 1398 985

e

(3.75=21.24)
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*1 Data are from Kamei et al. (1986)29 except fruit; values are the mean
value of determinations, and values in parentheses indicate low value -
high value in the samples

*2 Daily intake of food in Denmark (from a National dietary survey, 1986),

cited from Weber et al. (1997)
*3 Data are from Weber et al. (1997)

Food supplements and food fortification

The body’ s pool of CoQ10 is derived from 3 sources, namely, endogenous
synthesis, food intake and oral supplements. The mean plasma level of
normal individuals is about 0.8 u g/ml.

CoQ10 deficiency may result from decreased dietary intake of CoQ10,
impairment in CoQ10 biosynthesis, increased utilisation of CoQ10 by the
body (oxidative stress) or any combination of these factors. Additionally,
tissue levels of CoQ10 decrease with aging.

For people low in CoQ10 levels, endogenously synthesized CoQ10 is not
sufficient for the maintenance of good health, and additional intake must
come from fortified foods or food supplements. Nutritional replenishment
requires supplementation with higher levels of CoQ10 than those available
in most foods. It has been shown that 100 mg/day CoQ10 is needed to get
CoQ10 into deficient tissues. This cannot be achieved from the normal diet.
The Physician Desk Reference (PDR) for nutritional supplements in the
USA indicates that daily doses of CoQ10 range from 5 to 300 mg in

1 B DT —# LISME Kamei & (1986) OF — %, i
THE O FEHMETH 0 | FEIRN O O K~ &
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DT ICBIT A RO 1 HIERE (1986 £O4
EAFRAEICL D) 1 Weber 5 (1997) 2255 L7

"3 Weber & (1997) OF —#

7 —FH 7Y A FRUOREBREES

CoQ10 DIERN T —/ /UL 3 SO, T 72 H, ENEM. BEMERMLT
ROV U A MIHKT 5, EFZREERICIS T D8 M PR E
#0.8ug/ml TH 5,

CoQ10 KHHIE CoQ10 DEFEEEDH D, CoQl0 DARMEE, Hik
IZ& % CoQl10 DFIMHM (BLHIA ML A) | T Zh b DT D
HEDHICL S TELLIAEEERS D, S HIZ, CoQl0 DM IRE
s & & BITIR T3 %,

CoQI10 FEENMERNATIX, KN TER SIS CoQl0 ITfRREHERFIZ+
TR REBRILAN X7 — R 7Y 22 b DB IER L)
TR B0, REMAIIKRFORDT TAFTEDL IV EWVIRED
CoQ10 M T D ME N H DH, AN L7oMMIZ CoQl0 ZHfiFEd 2D
12100 mg/H D CoQl10 2 J 5 Z L NBD LN TS, lHEDORFMN
DIZTZNEERT D2 LIXTERY,

KENZHB T DHET 7Y A MIBET S ERMA A E2EE (PDR) 2
5. CoQl10 ® 1 HHEIX5~300mg TH Y, lmtEl 7, BRI
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different formulations such as oil-based capsules, powder-filled capsules
and tablets.

There are 3 methods used for the manufacturing of CoQI10: yeast
fermentation, bacteria fermentation and chemical synthesis. The yeast
fermentation process results in CoQl0 with the so-called “all-trans
configuration” , which means that it is identical to naturally occurring
CoQ10 found in meat, fish and other products. CoQ10 produced by
chemical synthesis also generates the cis-isomer (a configuration of the

molecular structure not found in naturally occurring CoQ10). The safety of

yeast fermentation CoQ10 has been confirmed by various safety studies.

Recommended intakes
No dietary reference intakes (DRIs) or recommended dietary allowances

(RDAs) have yet been set for CoQ10.

Safety

After more than 30 years’ use in humans and many clinical studies with
CoQ10, there are no reports of serious adverse effects associated with daily
supplements of CoQ10. In a 52-week oral gavage chronic toxicity study in
rats it was concluded that even the high-dose of CoQ10, 1,200 mg/kg/day
for 52 weeks, was well tolerated by male and female rats and the NOAEL of
CoQ10 could be estimated to be 1,200 mg/kg/ day. This results in an
acceptable daily intake (ADI) of 12 mg/kg/ day calculated from the NOAEL

T BN R OEER E W Te B b H/E & L TREIND Z L DRER
Eha,

CoQ10 DHELEIZIFIRD 3 DD HENH O LI TWD @ BERFREEE, A
R ML B R, FERREBERTE T VbW D T4 —v kT v AR
(W, SO FEMHIZ R S D KIRD CoQl0 L[RILTH D
TLEEEWT D) O CoQlo ZETU D, (LFEARKICE > TR ST
CoQ10 1 cis-FAMEMAR CRERH KD CoQ10 TIXFR D By FHiED
FiE) ©EU D, BREBEEICE D CoQl0 D EVEITRE 2 D4k
R L > THEB S T D,

HRERE
CoQ10 D AEFEEJLUE (DRI) IHEERBATERE (RDA) 1IAR7TR
EIN TV,
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CoQI10 It KR UZ%E L DEFRARBRIZHB T 30 FELLEFH STV D
2, CoQ10 DYV A MIBRT 2 EERAEFEAITHRE I T
VN, 7y MIBT D 52 MRS A& SRR ) T
W7 v b R OWET ~ M E & 1,200mg/kg/ H D CoQ10 % 52 [ 5-
L7EGATho THZDOIRMEITIRIFTHY . CoQl0 @ NOAEL I
1,200mg/kg/ H Th 5D EHEETE 5 Efkim S iz, 2z kv, 100 D
LR R L C NOAEL 75 12mg/kg/ H O — B EEGFFA & (ADI)
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by applying a safety factor of 100, i.e. 720 mg/person/day for a 60 kg
person.

The safety assessment of CoQ10 in healthy adults (n=88) was assessed in
double-blind, high dose
supplementation of 300, 600 and 900 mg for 4 weeks and concluded to be

randomized, placebo-controlled trials at
well-tolerated and safe for healthy subjects at intakes of up to 900 mg/day.
On the basis of a large number of published data from clinical studies with
CoQ10, a risk assessment for CoQ10 was performed according to the safety
evaluation method from the Council for Responsible Nutrition (CRN). The
results indicate that a NOAEL cannot be set because no adverse effect
causally related to CoQ10 in humans could be found, and therefore, the
observed safety level (OSL) for CoQ10 was identified as 1,200 mg/day.
Australian authorities (TGA) have notified that a maximum daily
recommended dosage of CoQ10 is 150 mg. The Japan Health Food &
Nutrition Food Association has proposed that the maximum daily intake of
CoQ10 is 300 mg/day. A Belgian ministerial order determined CoQ10 was

safe for use in food supplements at 200 mg per day.

DHEHHEH, LEA- T, ED 60kg O AICKT 5 ADI IE 720mg/
NBEZRD,
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CoQ10 IZ X DR ORI SN OT — XIS & gl
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bz, ZORENS, B MZBWT CoQl0 & REERDH 5 HE
TERIZER D B> 72728012 NOAEL % fRE TE RN Z L RIE S
v, L7z23-> T, CoQlo 2k LT, #giah/-%4& (0SL) (&
1,200mg/kg/ H & L Tl S 4v7z,
F—A 7 U7 OB (TGA [EFEMEHF]) 13 CoQl0 DHELE K
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FOLATE

Folate is a generic term for food folates (polyglutamate derivates) and folic
acid. An additional intake of 400 pg per day of folic acid has been
demonstrated to dramatically reduce the prevalence of neural tube defects
(NTD), which are one of the most significant congenital causes of morbidity
and mortality in infants, effecting in excess of 250,000 newborns every year

worldwide.

e

ERRIT AR (R 7L % 2 UEERER) LEROZ L TH
%o 1 H 400ug OHEREZEINEIRT 5 & MREPHEREE (NTD) O
FREPBEIIKR T 5 2 LG S TEB Y, NTD &, fHiRF T,
4 250,000 BILL EICA U TV D8 AR IR OFE T o OYRIR D f & BR 7R
FHRFERND 1 >TH 5,

Importance for health

Neural tube defects

An additional intake of 400 pg per day of folic acid has been demonstrated
to dramatically reduce the prevalence of NTD effect.1 In Europe, more than
90% of women of childbearing age have intakes below this optimal level.
One strategy is to increase supplementation among the target population,
although this depends on ensuring that the women receive folic acid prior to
pregnancy, given that the neural tube often closes before women know they
are pregnant. Public understanding of this problem in Europe is generally
still poor, although campaigns have noted some success. The US authorities
have implemented a policy to fortify flour with folic acid. Findings have
suggested a reduction in NTDs of between 20% and 50% since fortification

began.
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400ug/ B OIEFEOBAEEIZ X v . iR E FASHEE (NTD) ORERE
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HEHE I IARAOSE RS CHRIE Z BN S5 2 & TH D28, M 1T LtEn
IR 2 D ANCEHT 2 Z E R Z W=D, Z OB O S I X Lt iE
PRATICIERR 2 e RIS D 2 L2 T D, BRIN TR, — iR
2. ZORBEIZE LTI a8 ST unas, BT v o—
W HIRE DR 2D TN D, KIE O BIR Y Ja I3/ N ST R % IR
L CoeFEA % &b HBOR % 34T LT, B OFTRNS| TRLBIAALL
B, NTD (% 20%~50%J8) L7z Z & AR ST D,

VRN 3T (European Responsible Nutrition Alliance (ERNA)) : http://www.erna.org/sites/0009/uploads/content/publications/fact-book-2011/erna-fb-vit-folate.pdf
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Heart health and homocysteine

The level of homocysteine is normally rigorously controlled within a narrow
range in both human cells and circulating plasma. Even moderate elevation
of homocysteine has been shown in numerous studies to be a risk factor for
heart attacks and strokes. A meta-analysis concluded that after adjustment
for known cardiovascular risk factors a 25% reduction in plasma
homocysteine is associated with a reduction in risk for ischemic heart
disease of 11% and of stroke of 19%. There has consequently been a lot of
interest in determining how to decrease homocysteine plasma levels.

The level of homocysteine is controlled by the activity of three enzymes,
each of which requires one or more vitamins for their activity. These are
cystathionine synthase (vitamin B6), methionine synthase (vitamin B12)
together with methylenetetrahydrofolate reductase (MTHFR, folate and
vitamin B2). In all populations a common genetic variant (also called
genetic  polymorphism) exists of MTHFR. The consequence of
polymorphism is a reduced activity of the enzyme in about 10% of the
population and a significant but less dramatic reduction in about half of the
population. As mentioned earlier, MTHFR uses riboflavin (vitamin B2) as a
cofactor. The reduced activity of the genetic variant CAT 677 is due to loss
of this cofactor. In a very important study, it has been shown that the
reduced acitivity of this enzyme and consequently the resultant elevation of
homocysteine is absolutely dependent upon the riboflavin status. Further, in

a human intervention study riboflavin normalised the activity of this enzyme
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in those with the common genetic defect giving them optimal homocysteine
levels.

Without an extensive laboratory investigation, most people don’t know
which of the nutrients they need and it seems prudent to take supplements
containing folic acid together with the vitamins B2, B6 and B12 to be sure
of having optimum homocysteine levels.

The European Food Safety Authority (EFSA) has acknowledged the
following beneficial effects of folate as a basis for health claims Lower case
on folate:

* Normal blood formation

* Normal homocysteine metabolism

* Normal function of the immune system

* Normal cell division

* Normal maternal tissue growth during pregnancy

» Normal psychological functions

* Reduction of tiredness and fatigue

* Normal amino acids synthesis

Folate plays an important role in several physiological functions including
normal cell division, especially for cell systems with a high cell division rate

(e.g. blood cells, mucosa of the gut).
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Food sources

The consumption of folate must be regular, as human beings are unable to
synthesise folate. Green vegetables provide one of the most important
sources of folate. Spinach, salad, asparagus, tomatoes, cucumbers,
whole-grain products, liver and some tropical fruits are also rich in folate.

Only trace amounts are found in meat and fish (Table 1).

Table 1: Folate content in food™

Spinach | 56
White cabbage 36
Broccoli | 25
Salad 23
Tomatoes | 20
Wholemeal flour 38
Orange | N
Orange juice 16
Avocado | 30
Banana 16
Cheese | 19-42
Milk 4
Egg | 27
Chicken 5
Beef Ik
Liver 242
Salmon | 5
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Food supplements

Despite the recommendations of relatively high folate intake, consumption
of food supplements containing folic acid remains low. In Ireland, food
supplements provide on average 2.4% of total folate intake for men and
6.4% for women. However, in the Netherlands, where only 1.7% of the
study population took folic acid supplements, supplements provided
approximately 50% of mean total folate intake. The German Nutrition
Survey of 2008 provides data on nutrient intake as consumed from usual
diet and additionally from vitamin and mineral supplements. This study has
demonstrated that over 80% of men and women do not reach the reference
value of 400 pg/ day dietary folate equivalent solely through the diet. The
German recommendations for folate intake can only be reached if the
normal diet is supplemented. The greatest recorded intake from food
supplements is among UK women aged over 50 years with the highest
intake of total folate (97.5 percentile) who consumed a daily average intake
of 90 pg.

Table 2 provides a review of the range of folic acid content In food
supplements sold freely in the EU, i.e. those that the consumer can find on
the shelves of supermarkets and health stores (including products that in
some countries may be registered as medicines). Food supplements sold in

pharmacies and subject to specific controls are not included.
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Food fortification

Fortification of foods has not been generally allowed in many EU Member
States until lately (e.g. Scandinavia, France, Greece), or limited to certain
dietetic foods (Austria). Special product categories such as breakfast cereals
may be fortified with folic acid. In the UK, many cereals and breads are
fortified with folic acid, providing 25-100 pg per serving. There is a range
of food and beverages fortified with folic acid on the German market. A
primary prevention strategy of fortifying flour with folic acid as undertaken
in the US, Canada, Australia and South Africa has not been implemented in

the EU.

Table 2: Range of folic acid in food supplements
freely sold in EU markets"

| Denmark 100-400
Germany 100-900
| Ireland 100-400
Netherlands 100-1000
| Portugal 100-400
Sweden 100-400
| UK 100-800
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Recommended intakes

The Recommended Dietary Allowances (RDA) is a general term to describe
the intake levels estimated to be sufficient to cover the needs of the majority
of the healthy population. The variation in recommended intake levels is due
to the fact that each country has its own approach, correction factors and
publications on which the recommendations are based. The recommended
intakes vary between 200-400 pg/day (Table 3). Specific recommendations
are often set for women of childbearing age. For example, in Austria,
Belgium, Germany, Netherlands and the UK, it is recommended that women
take a supplement of 400 pg/day from at least 4 weeks prior to conception

until at least 8-12 weeks of pregnancy.

Table 3: Recommended dietary allowances for
folate in Europe®

| Belgium, 2009 men | 200
France, 2001 man 330
| DACH*, 2000 men | 400
Hungary, 2005 men 0.2
| Ireland, 1999 men | 300
Italy, 1996 men 200
| Netherlands, 2002 | men | 300
Poland, 2008 men 400
| Portugal, 1998 men | 400
Spain, 2007 men 400
| UK, 1991 men | 200

* Recommendations for Germany, Austria and Switzerland
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Intake

In most European countries, average folate intake does not meet national
recommendations. The mean dietary folate intake of adults is 291 pg/day for
men and 247 pg/day for women (Table 4). The highest folate intake was
reported in the Parisian area of France, whilst the lowest folate intakes were
found in Swedish and Dutch populations. These differences in folate intake
partly reflect traditional dietary habits across Europe. A Mediterranean diet
consisting of higher portions of vegetables, fruits and whole grains may help
explain higher intakes of folate in France, Spain and Portugal.

In spite of specific national recommendations (Table 3) for this population
group, women of childbearing age in particular do not consume enough
folate. In Europe, more than 90% of women of childbearing age are
estimated to an increase in average daily folate intake has been seen (of 47
pg for men and 73 pg for women) between 1987 and 2001, but not

sufficiently to meet recommendations of 400 pg/day.
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Table 4: Mean adult* folate intake in EU
countries (pg/day)-" 2

Germany 236 21
Netherlands 215 173
Spain 317 303
Portugal 300 265
UK an 213
Denmark 304 249
Sweden 230 194
Ireland 332 260

*QGenerally data for persons aged between 16 and 64,

although this varies slightly from country to country.

Consumer understanding of folate

Only 1 in 3 European consumers know of the relationship between increased
folic acid intake and reduced risk of neural tube defects. Following an
extensive campaign to improve public understanding of this relationship by
UK authorities, awareness of the importance of folic acid in the UK among
the target group increased from 9% in 1995 to 49% in 1999. The impact of
this initiative is also clear in a survey of the general population undertaken
in 1999: when asked which vitamin is most associated with the prevention
of birth defects, 24 % of UK respondents answered correctly, compared to

5% in Spain, 2% in Germany and 0% in France.
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Stability

Naturally occuring food folate is rather unstable under exposure to oxygen,
light and higher temperatures. Peas and spinach, for example, stored for 5
days, will lose around 50% of their folate content. Substantial losses of

folate also occur due to food processing or cooking.

Safety

The EC Scientific Committee on Food (SCF) and the US Food and Nutrition
Board (FNB) made a detailed risk assessment of folate and their opinions
largely converged (Figure 1). There is no adverse effect of folate from the
diet. Excessive folic acid intake could mask vitamin B12 deficiency
anaemia. Only 8 cases of adverse effects were reported at doses lower than 5
mg/day. A relatively large uncertainty factor of 5 was applied to this LOAEL
(Lowest Observed Adverse Effect Level). The Tolerable Upper Intake Level
was therefore established at 1 mg/day by the SCF to include dietary intake
and intake from food supplements and fortified foods. The FNB stablished a
UL of 1 mg/day for intake of fortified foods and food supplements. It is
unlikely that daily intake of folic acid from supplementation would regularly
exceed 1 mg.

Those at risk in relation to excessive intake of folic acid are those with a
marginal intake of vitamin B12, namely groups avoiding animal products,
such as vegans. Recent evidence from animal studies, trend data for

colorectal cancer incidence, and a randomised controlled trial have raised
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concerns of a possible association between high intakes of folic acid and
promotion of cancer development and progression. An EFSA meeting held
in 2009 addressed this potential problem and concluded that the current
evidence does not show an association between high folic acid intakes and
cancer risk but neither do they confidently exclude a risk. The uncertainties
in relation to cancer risk highlight the importance of ensuring monitoring
systems are set up for assessment of folic acid intake and status and NTD
and cancer incidence in countries that decide to introduce mandatory

fortification.

Figure 1: SCF and FNB risk assessment of folic acid
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Lutein AND ZEAXANTHIN

Lutein and zeaxanthin are members of the large group of carotenoids, which
are lipophilic plant pigments responsible for the yellow to red colours in
nature, as in fruit, vegetables, flowers, and autumn leaves. For example, the
bright yellow colour of corn (maize) is due to lutein and zeaxanthin.

Based on their chemical composition, carotenoids can be divided into
hydrocarbons - carotenoids comprising only carbon (C) and hydrogen (H),
such as b-carotene or lycopene — and into xanthophylls. The latter contain
oxygen (0O), in addition to carbon and hydrogen. Lutein and zeaxanthin
belong to the group of xanthophylls.

Further, carotenoids can be distinguished into those with provitamin A
activity, and those without provitamin A activity. Lutein and Zeaxanthin do
not have any provitamin A activity, i.e. they cannot be used by humans as a
source of vitamin A.

Interest in lutein and zeaxanthin is focusing on their role in the eye: they are
the only two dietary carotenoids highly and selectively accumulated in the
retina, especially in the macula lutea, the site of highest visual acuity. There,
lutein and zeaxanthin together with meso-zeaxanthin, a lutein/zeaxanthin

stereoisomer that originates from lutein metabolism within the retina,
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compose the macular pigment (MP), protecting the retina against
light-induced damage, and thus contributing to healthy vision throughout
life (Figure 1 for the molecular structures of b-carotene, vitamin A (retinol),
lutein, zeaxanthin, and mesozeaxanthin).Because lutein and zeaxanthin are
not synthesized in the body, they must be acquired from the diet either
through foods or dietary supplements.

Figure 1 .
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Importance for health
The roles of lutein and zeaxanthin in humans may be considered both in
terms of ‘generic’ effects — effects displayed by all other carotenoids — and

in terms of effects specific to lutein and zeaxanthin.

General health benefits

Similar to all carotenoids, lutein and zeaxanthin are effective antioxidants,
protecting important biomolecules and cells against damage induced by free
radicals. Lutein and other carotenoids are proven to act as antioxidants in
bloodl and to reduce the skin’s sensitivity against UV-induced erythema
(‘sunburn’). Further, as diets high in fruit and vegetables provide lutein and
zeaxanthin, these two carotenoids contribute to the health benefits

observed with such diets, for example in relation to heart disease and cancer.

Eye health

Lutein and zeaxanthin are found in almost all the structures of the eye. They
are the only two dietary carotenoids selectively concentrated in the retina
and in particular in the macula lutea, the region of the retina responsible for
central vision and visual acuity, and in the lens. None of the other
carotenoids typically found in blood and tissues are present in retina and
lens. Lutein and zeaxanthin act as antioxidants and as blue-light filters. It is

because of these specific features that lutein and zeaxanthin have been
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associated with healthy vision throughout life, with beneficial effects in two
age-related eye diseases - age-related macular degeneration (AMD) and

cataract — and with possible improvement in visual performance.

AMD

The localization of the MP within the retina - like a shield between
incoming light and the photoreceptors - and its capacity to act as antioxidant
and absorb blue light makes it ideal for protection. Blue light is the part of
the visible light spectrum with the highest energy and ability to generate
reactive oxygen species (ROS), and the retina has long been known to be
especially vulnerable to blue light (‘blue light hazard’). Antioxidant
protection is critically important to the eye: due to its high level of exposure
to light, all structures in the eye are at high risk of damage from light
induced free radicals. High levels of blood (and thus oxygen) supply,
together with the high levels of polyunsaturated fatty acids in photoreceptor
membranes make the retina even more susceptible to oxidative damage.
Indeed, high levels of lutein and zeaxanthin in the retina have been
demonstrated to protect photoreceptor cells against lightinduced damage.
AMD affects the macula lutea, the centre of the retina and site of highest
visual acuity, needed for activities such as reading. AMD is characterised by
progressive loss of central vision and is the leading cause of irreversible
blindness in western countries. Currently, there is no cure, and only a few

treatment strategies, mainly addressing the more severe form of the disease
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(wet AMD), are available. The main risk factor for AMD is age. Thus,
options for prevention appear very important, especially in the ageing
western societies.

The rationale for the MP - lutein and zeaxanthin — in prevention of AMD is
based on the idea that high MP optical density (MPOD) throughout life
reduces damage to retinal structures which would otherwise accumulate
over decades and become manifest as symptoms of AMD later in life.
Strong support comes from data on primates who were raised on a diet
devoid of lutein and zeaxanthin: lutein and zeaxanthin levels in blood and
tissues were not detectable in these animals. Further, they did not develop a
macular pigment, but experienced changes in the retina which were similar
to those observed in the early stages of AMD.

In humans, lower MPOD has been observed in AMD patients as compared
to healthy controls, and this was established to be the cause of the disease,
rather than its consequence. Additional data from epidemiological studies
suggest lower disease risk with higher intakes and/or higher blood levels of
lutein and zeaxanthin, although such associations were not observed in all
studies. However, the relations between intake, blood levels and levels in the
macula MPOD are complex, and correlations between these parameters are
poor, so that absence of associations between lutein and zeaxanthin and
AMD risk in epidemiologic studies may be due to confounding factors
concealing this association. A recent report from the AREDSI study group

reinforces the inverse association between the dietary intake of lutein and
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zeaxanthin and the risk of advanced, neovascular (NV) AMD, geographic
atrophy (GA) and / or presence and enlargement of drusen in human eyes.
Intervention  studies confirmed that the supplementation with
lutein/zeaxanthin over a period of 6 to 12 months results in increased
MPOD and helps to improve visual and macular function in AMD patients.
Evidence on the effects of long term supplementation with lutein and
zeaxanthin on reducing the progression of advanced AMD is currently being
investigated in Age-Related Eye Disease Study 2 (AREDS?2), a clinical trial
conducted by the National Eye Institute of the US National Institutes of
Health (NIH) whose results are expected by 2013.

1 AREDS: Age-Related Eye Disease Study

Lutein and zeaxanthin are selectively accumulated in the macula lutea and

protect the retina against light-induced damage.

Cataracts

Lutein and zeaxanthin are the only dietary carotenoids also accumulating in
the lens.

Epidemiological studies suggest a reduced risk for prevalence of cataract or
cataract extraction with high intakes or serum levels of Ilutein and
zeaxanthin, when compared to low intake or blood levels. Further, there is a

relation between clarity of the lens and MPOD: in people above 50 years of
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age, a clearer lens was related to higher MPOD, suggesting that lutein and
zeaxanthin in the eye may retard ageing of the lens. Additional evidence for
the beneficial role of dietary lutein and zeaxanthin on reducing the risk of
cataracts comes from a US study published in January 2008 showing that
women in the highest quintiles of dietary lutein and zeaxanthin (consuming
an average of 6.7 mg/day) had 18% lower risk of cataract compared to

women in the lowest quintile (1.2 mg/day on average).

The scientific evidence for the beneficial role of lutein and zeaxanthin in
cataracts mainly comes from observational studies and more prospective,
randomized, placebo-controlled clinical trials are needed to confirm this
relationship. In this respect, important support will be provided by the
AREDS2 study which also aims to assess the effect of the long term

supplementation with the two xanthophylls on cataracts.

Visual function

The physicochemical features of lutein and zeaxanthin, more specifically the
blue-light absorption characteristics, imply that they may have ‘short term
effects’, i.e. effects on measures of visual function, such as visual acuity,
glare and contrast sensitivity. Data from some pilot trials and a one year
placebo-controlled human intervention trial proved that these effects do
occur: MPOD increased, and visual acuity and contrast sensitivity improved.

Evidence is also accumulating on the efficacy of lutein and zeaxanthin
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supplementation and the subsequent increase in serum concentrations and
MPOD in young healthy adults. A recent paper showed that 6 months intake
of lutein and zeaxanthin increased MPOD and improved visual performance
under glare conditions. Macular pigment density increase was strongly
related to improvements in glare disability and photostress recovery.
Another intervention trial reported improved visual function especially in
contrast sensitivity in subjects who received lutein suggesting that intake of
lutein may have beneficial effects on visual performance.

It has further been reported within a randomized, controlled, double-blind
trial that Iutein supplementation could help to reduce symptoms of visual
fatigue.

Skin health

The skin is the second largest repository of lutein in the body. The scientific
literature contains numerous articles that address the beneficial effects of
lutein and zeaxanthin combined with other carotenoids or antioxidants such
as P-carotene, lycopene, vitamin C, vitamin E, alpha-lipoic acid, and/or
selenium in human skin.

Morganti P et al.found that carotenoids used as nutritional supplements
seemed to play an interesting photoprotective role for both skin and eyes,
eventually increasing the activity of topical sunscreens.

Heinrich U et al.found that the administration of antioxidant supplements
composed of carotenoids (lycopene, lutein and B-carotene), vitamin E and

selenium during 12 weeks improved parameters related to skin structure —
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skin density, skin thickness and roughness - in humans.

In a randomized, double-blind, placebo-controlled study Palombo P et al.
evaluated the effect of oral, topical or combined oral/ topical administration
of lutein and zeaxanthin during 12 weeks on 5 skin health parameters: skin
elasticity and hydration, skin lipid and lipid peroxidation and skin
photoprotective activity. No additional carotenoids or antioxidant were
administered to the study participants. The study found that oral, topical and
combined lutein and zeaxanthin improved all the parameters evaluated. The
combined oral and topical administration of lutein and zeaxanthin overall
provided the highest degree of antioxidant protection. In addition, oral
administration of lutein may provide better protection than that afforded by
topical application of this antioxidant when measured by changes in lipid
peroxidation and photoprotective activity in the skin following UV light

irradiation.

Food sources

Lutein and zeaxanthin are not synthesized in the body so they must be
acquired from the diet either through foods or dietary supplements.

Lutein and zeaxanthin occur in nature as yellow pigments in vegetables,
fruit and flowers. Dark green leafy vegetables such as kale, spinach and
broccoli have been identified as some of the best sources. Other rich sources
are sweet corn, yellow peppers and pumpkins, and lutein also occurs in egg

yolks, grains and potatoes (Table 1).
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In nature, both lutein and zeaxanthin occur in ‘free’ form — as in green
vegetables — and in the form of their fatty acid esters, usually in flowers and
low concentrations in yellow to orange vegetables and fruit.

Marigold flowers (Tagetes erecta) have been the source of commercial lutein
preparations since the late 1960s. These have a long history of use in animal
feed, where they are added to the feed of chicken to enhance the colour of
both egg yolks and skin, the latter being desirable for an attractive
appearance of roasted chicken. Lutein extracts from Tagetes are also
approved as food colour (E 161b), the main uses being in dairy products,
nonalcoholic drinks, bakery products and ice-cream. Highly purified
marigold extracts, either containing ‘free’ lutein or lutein esters, are also
marketed as ingredients for food supplements and fortified foods for the
beneficial effects of lutein on human health. All commercial
marigold-derived lutein preparations contain 5 — 10% zeaxanthin, due to its

natural presence in marigolds.
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Table 1: Lutein and zeaxanthin content in selected
foods (mg/100g)

Lutain® Zeaxanthin
Kale 147-396 | na
Spinach 45-15.9 02-03
Broccoli 0B-24 n.a.
Peas 1.1-24 | n.a.
Corn 04-19 | 0.3-09
Carrots 0.2-0.3 | n.a.
Pepper (yellow/red) |<0.1-82 | 15-16.8
Oranges 0.1-02 0.07
Peaches <0.1 [ <001
Apples <01 <0.01
Eggs 01-21 | 0.1-16
Potatoes 0.02-0.05 <0.01-01
Grains 002-0.14 | <0.01-0.03

*For analytical reasons lutein and zeaxanthin are often reported together.

n.a. not available

Absorption and metabolism

The absorption of lutein and zeaxanthin follows the same pathway as that of
all other fat soluble dietary compounds — for example, triglycerides,
cholesterol, vitamin E —i.e. fat is necessary for proper absorption.

Lutein esters have to be hydrolysed (cleaved) prior to absorption, since only
the free Iutein is absorbed and appears in blood.

In brief, lutein and zeaxanthin are incorporated into micelles formed with
dietary fats and bile acids in the small intestine, and taken up into the cells
lining the intestinal wall. There, lutein and zeaxanthin are incorporated into

chylomicrons which transport the newly absorbed carotenoids via the lymph

X1 BRLULEEHPOLTA VETET X3P F S E (mg/100g)

AF A e ETPHEFLF L
L B 14.7 - 396 n.a.
RO LI 45-15.9 0.2-03
e - 0.8-24 n.a.
E3 v & 8 1.1-24 n,a.
= ot 0.4-1.89 0.3-049
e 0.2-03 n.a.
MFUB(AIR-A Loy F)<01-82 1.5- 168
Fl-2 T 0.1-02 0.07
EE <01 = 0.01
LF %= =01 =001
- 6.1-21 | 01-16
Fa Mo E 0.02 - 0.05 <0.01-0,11
B 0.02 - 0.14 <0.01-0.02
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WEBEL T A OBBRIN S v, MHIZHEHND T2, VT A T AT )L
ERAXETZ IR (BRZ) S a7z 572wy,
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=IN/A= A QI BVN=F 7B (= S/ = IV = ) AR DA Tl )4
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into the blood circulation and to the liver for incorporation into other
lipoproteins. In blood, lutein and zeaxanthin are transported in lipoproteins —

in both LDL and HDL - to target tissues.

Adipose tissue and liver may be regarded as storage sites.

Lutein and zeaxanthin are two of the six major carotenoids found in human
blood. Their blood concentrations depend on dietary intake and,
consequently, can be raised by increasing intake, either via diet or
supplementation. However, blood concentrations achieved from a given
intake of lutein depend on many other factors and will vary considerably
among individual people. In Europe, typical concentrations in blood are
around 0.4 pmol/L for lutein and 0.1 pmol/L for zeaxanthin (see also Table

2), with high variation due to dietary habits and other factors.

Wiz haT /A R MgIGERNICEDE L, o U AREAEIZERDY
ALl DITFICHET 5, MIRF T, VT A ROET 4 F 0%
UREAEIZBWT (LDL XU'HDL OWFHUZBWT ) AR
(ZHE S AL D,

HERAAARE K& OFI XTI ENL & e S 41D

NTA VKRBTV F it MLEF TRO LD 6 DD ER
AaT /A RDIHD2OTHD, £ DM REITEFEIEICKT
L. LER->T, BEIMEDONFRNEN L TERENH AT S
& EHTLRREMDR DD, LU, VT A 2 OFTEOBRED HIERK
SNADMFEEIIMOL  ORFITEF L, BEMTRE RS L
Bz, BINTIE, —A i FEREIZLT A T 0.4umol/L,
BT XY F T 0lumol/L THY (F2 b5, AHESZOM
DRFIZ L > TRELELET D,
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Table 2: Lutein and Zeaxanthin Plasma Levels in Men

in Europe (pmol/L, mean and standard deviation)®

Site Lutein Zeaxanthin
Varesa/Turin, IT (n = 99) 060 +0.24 |013+0.06
Florence, IT (n = 97) 056 +0.21 (0.11=0.06
Ragusa/MNaples, IT (n =92} (0.61 +0.26 (0.11x 0.05
Athens, GR (n = 85) 051 +021 (0.11+£0.04
Granada, ES (n = 97) 0.40 £+ 0.16 (0.10+ 0.04
Murcia, ES (n = 99) 037 £0.17 |0.11+0.05
Northern Spain, ES (n=97) (0.36 £+ 0.15 |0.12 = 0.05
UK vegetarians, UK (n =99} (0.38 + 0.17 | 0.09 = 0.05
Cambridge, UK (n = 98) 0.26 £+ 0.12 (0.06 = 0.04
Potsdam, DE (n = 98) 0.27 £+ 013 (0.07 £ 0.03
Heidelberg, DE (n = 99) 029 +0.12 |0.08+ 0.04
The MNetherlands, NL (n=97) | 0.28 £+ 0.12 | 0.07 = 0.03
Denmark, DK (n = 99) 0.28 + 0.13 (0.06+ 0.03
Malmd, SE (n = 88) 0.28 x0.13 (0.06 = 0.03
Umea, SE (n = 99) 0.27 £ 0.11 (0.05 = 0.02

Absorption and metabolism continued

£2 BRMNOBHIZBITFALFA VEORET X4 F o oy

(umol/L, ¥ L EHERE)

HhE =472 1l A R S
Kb —ersa0 sy <0y been [06020.24 10122006
FO-LvR, A2UF (=7 056 2027 1011 2 0.06
SH=# 1), 27 (=e | 06T =026 (017 = 0.06
T3, ¥ULe (=59 051 =021 (0,11 =z 0.04
FI3TE, IAAL (=D 040 = 016 | 010 = 0.04
Lib2T. R4 (e=05 037 =017 |0.11 = 0.05
=g iy, Reegw (mdn | 036 =015 012 = 0.05
BEHOEETHN 2E (=59 (038 =017 (008 = 0.05
A (=55 . 0.26 = 0.12 |0.06 = 0.04
B AL, FoAw (=58 027 20,13 (0.07 = 0.03
noA Flleih S, FoAw (e 0292012 1008 = 0.04
F3wE, ML (e=971 , 028 =012 |0.07 =003
FUT=0. DE (=i | 0.26 = 0,13 |0.06 = 0.03
T, RYE—Fw o= . |028 =013 |0.06 = 0.03
M-, Ihz—F (=20 027 2011 |0.05 = 0.02

WU B MR (e &)

Functional, highly selective accumulation occurs in the macular region of
the retina of the eye and to a lesser extent, in the lens.

Concentration in the centre of the retina, the site of highest visual acuity, is
so much higher that lutein and zeaxanthin are macroscopically visible and

have given the centre of the retina its name: Macula lutea, which is latin for

BERERY 70 5 D IRIRAYTEAE DR DML D BEBEF AL U 5130, Lo A
WZHAEL D0, TOREIXZNEL VIR,

IO I b BTN TH DM NS BT DIREIX, VT A v RO
TEYFUFUERBAICRS Z &N TEHIFEEL . MET.IIT T
D4 HT (Macula lutea [#5BE], ZD4 1% [HE) 2EWT 577 V58
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‘yellow spot’. Lutein and zeaxanthin in the macular region are also termed
‘macular pigment’, and the amount of macular pigment is referred to as
‘macular pigment optical density’ or ‘MPOD’. Today, it is established that
the macular pigment consists solely of Iutein, zeaxanthin and
meso-zeaxanthin (see Figure 1 for structural formulas).

Meso-zeaxanthin is derived from lutein and is found exclusively in the
macula and retina of the eye.

The levels of lutein and zeaxanthin — the MPOD — can be modified by
changing the intake of lutein and zeaxanthin, with dietary measures as well

as by supplementation.

Intake

Most food composition tables do not separate Iutein and zeaxanthin, but
report them together. However, lutein is more abundant in the human diet,
and zeaxanthin intakes have been reported to be 0.1 — 0.2 mg/day, i.e.
approximately 10% of the lutein intakes. A diet rich in vegetables and fruit
could supply an adequate level of lutein per day. Individual lutein intakes
however vary greatly depending on individual dietary patterns.

Since the macular xanthophylls are exclusively of dietary origin and the
mean intake of lutein and zeaxanthin from the modern western European
diet ranges only from 1.56 to 3.25 mg/person/ day depending on the country
where people live, increased consumption of lutein and zeaxanthin is

recommended. Table 3 gives typical lutein intakes in various European

Thd) BHNWLRTWD, BEERONLT AV ROET 4 F 0%
(BT SR & HMET, HEARO R HEAFLPHRE] i
MPOD| :IM:END, 4B, HEEARILT A, BT XV T
KOAV BT XY FrOHheGHTHI ENPEESNLTWD (FiE
KON TIEK 1 25,

AVEBT X FAINNT A AZHE L, IROEEE K OMERIZEB VLT
DHRBOBHID,

NTA L ROBT FH o F U ORE—-MPOD— I3V T A ROET
XY UFUOBRENEDD LB L, BFEHFEPHBICL>THE
¥ %,

FhE
FEOBERSFEIINTA BTV F 25T TIC—ICH
ELTWD, Ll ATA VOFNRBEICEFIGFEL, BT X%
YF L OFIET 0.1~02mg/ B, 772D b AT A AEEE DK 10%
ThHhDHZePMEINTND, BRORMICELEENS, 1 AT
YRBEONLT A LV 2EBRTHZENTES, LrL, HOLT A
EEEIIE 2 ORF T — NS U TKIBIZRZR D,

HEEX T N T 4 VTR FHRICE S, BT OERO B H B
SNDNT A RRET XY o ForORHEREILZL AHTD 1.56
~325mg/H T, EIZK->TERRY AT ALV KROETHFHF D
BEAEHELE L T B ETE, £ 312, BINGEEICEB T 5 — a7
TA ABREE T,
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countries.

Table 3. Lutein intakes in Europe (mg/day)®

Median | Range

Country

{interquartile range®)
Spain (n = 70) | 3.25 1.75 - 4.34 |
France (n = 76} 250 1.71-39
UK {n =71} 1.59 1.19- 237 |
Republic of Ireland (n =76) | 1.56 1.14-21
The Netherlands (n =75) | 2.01 1.42 - 3.04 |

*Interquartile range: statistical parameter, describing the difference between
upper quartile (Q3, 75th percentile) and lower quartile (Q1, 25th percentile),
i.e., the lowest 25% of intakes and the highest 25% of intake are not

included.

Recommended intakes

No dietary reference intakes (DRIs) or recommended dietary allowances
(RDAs) have yet been set for lutein or zeaxanthin, because such values exist
only for vitamins and minerals and other essential nutrients. Based on data
on beneficial effects observed in some epidemiological studies, intakes of at
least 6 mg lutein/day seem desirable for healthy people.

Increases in MPOD have been observed — although not in all individuals —

with supplemental intakes as low as 2.4 mg lutein given daily over a period
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FANTL FHFE (e=76) ¢ 156 | 1.14-21
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of several months. Beneficial effects of lutein supplementation on increased
serum levels and MPOD and improvement of various parameters of visual
performance were observed in patients with early forms of AMD or in
healthy subjects with 10 mg lutein/day. This level of intake was also chosen
by the investigators of the AREDS2 trial.

Newborn babies get their lutein and zeaxanthin from their mother’s milk.
Compared to breast milk, lutein and zeaxanthin levels in commercial infant
formulas are usually much lower if not completely absent, and it has been
hypothesised whether inadequate supply of lutein and zeaxanthin early in

life may have serious conequences.

Safety

The long history of consumption of foods rich in lutein and zeaxanthin
provides evidence that these carotenoids are safe. In addition, no adverse
effects have been observed in intervention studies involving
supplementation with high doses of lutein (up to 40 mg/day) for extended
periods of time.

Both lutein and lutein esters have completed the GRAS (Generally
Recognized As Safe) self-affirmation as well as the GRAS notification
process according to the requirements of the US FDA. This includes a
formal safety assessment by scientific expert panels. Furthermore, after
assessing similar information, the Joint Expert Committee on Food

Additives of the FAO/ WHOIii (JECFA) established an acceptable daily

® AMD B XITEFEWRE B W T, AT A4 > 10mg HIZ &Y, 1
1R &Y MPOD  EFAZK D07 A Al & O A aAF T ONT
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MATE SN TND,
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NTAVKOET YV FUICEOCEYOERELARN Lnb, 2
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intake (ADI) level for lutein and zeaxanthin of up to 2 mg/kg bw.

The European Food Safety Authority (EFSA) recently established an ADI of
1 mg/kg bw/day. This ADI is based on the NOAEL of 200 mg/kg bw/day
(the highest dose level tested) in a 90-day rat study. Given the absence of a
multigeneration  reproductive  toxicity study and of chronic
toxicity/carcinogenicity studies EFSA applied an uncertainty factor of 200.
Using recently developed risk assessment procedures for nutrients for which
a Tolerable Upper Intake Level (UL) could not be derived, an Observed Safe
Level (OSL) of 20 mg/d has been suggested for lutein.

In Europe, foods and/or food ingredients which have not been consumed in
significant amounts prior to May 1997 — the date when the Novel Foods
Regulation came into force — need to undergo the approval process as
outlined in the Regulation if they do not have a history of safe food use.
Lutein and lutein esters derived from Tagetes erecta have been widely used
as active ingredients in food supplements in Member States of the Eu opean
Union before May 1997. Also they have a history of safe use as approved
food additives in Europe and as GRAS approved food ingredients in the US.
Further, a competent authority in one of the EU Member States (Agence
Francaise de Securite Sanitaire des Aliments, AFSSA) authorised the use of
an extract from Tagetes erecta (consisting mainly of lutein and zeaxanthin)
as a food supplement ingredient thus confirming implicitly that lutein is not
considered to be a novel food.

ii Food and Agriculture Organization of the United Nations and World Health
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L-CARNITINE

Chemically, L-Carnitine, (gamma-trimethylamino-hydroxybutyric acid), is a
small-molecular-weight polar molecule and a quaternary amine. L-Carnitine
is naturally occurring in all mammalian species and is found in almost all
cells. The human pool of L-Carnitine is around 20 g with 98% of this within
the cardiac and skeletal muscle pool, 1.4% in the liver and kidney, and 0.6%
in extracellular fluid. In 1905 L-Carnitine was isolated for the first time
from muscle tissue. Its structure was established in 1927 (Figure 1). Prof.
Strack from the University of Leipzig in Germany published his first article
about L-Carnitine in 1935 and initiated decades of investigations into the
physiological functions of this substance. L-Carnitine was shown to be an
essential nutrient for a meal worm (Tenebrio molitor) and was therefore

called vitamin BT.

L-Bav=F>r

fEERIZ, L-Av=F > (y-h U AFLT I /-t Fa XU 13K
BTHEALAM T, HA®/T I THDH, LWL =F I ED
RTOFETHRIZAEL, ZETRTOMIETRD NS, L-IL=F
E e MENIZKI 20g fFE L. Z DR T —v D 9 5 98%AN Ll Sz Y
B 7 — . 1LA%DBITF L O, 0.6%3MlsMKRIZFAET %, 1905
AT, L- BV =F I R D S 8160 Torlf S, £ ORI 1927
FICHESL SN (K1), A Y DT A FF b KFD Strack HfZi.
1935 I, L- NV =F VAT L0100 TOmLaRE L, ZOMED
A PRHERR IS BT 2 BRI R SIE A B LT, L- IV =F U iEF ¥
A a3 LY F < (Tenebrio molitor) DNEREBR THH I L NR
DHIL, D, BX I Br EARHT bz,

1 : L-Iv=F  DiLFEE

PSR (European Responsible Nutrition Alliance (ERNA)) : http://www.erna.org/sites/0009/uploads/content/publications/fact-book-2011/erna-fb-bio-I-carnitine.pdf
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Introduction

By the 1960s the essential role of L-Carnitine in the utilization of long chain
fatty acids for energy was confirmed, and the latest research has found that
L-Carnitine can actually increase fatty acid oxidation in healthy adults
(Figure 2). Numerous clinical studies have reported upon the beneficial
effects of L-Carnitine supplementation, and the number of publications per

year on this substance is still increasing.

Importance for health
Extensive clinical research has discovered that L-Carnitine has a beneficial

role to play in a broad array of applications.

Exercise

Studies in athletes have shown that L-Carnitine supplementation may foster
exercise performance. Both an increase in maximal oxygen consumption
and a lowering of the respiratory quotient indicate that L-Carnitine has the
potential to stimulate lipid metabolism.

Supplementation with L-Carnitine prior to high intensity exercise was found
to be significantly effective in assisting recovery both in young and in old
subjects.1 The researchers observed a decrease in the production of free
radicals, less tissue damage and reduced muscle soreness after exercise and
a better utilization of fat as an energy source during recovery. This effect

increased in response to the daily dosage of L-Carnitine, with statistical
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significance already shown at a dosage of 1 g L-Carnitine per day.
Supplementation with L-Carnitine induces an increase in muscle oxygen
consumption, providing a potential mechanism for reduced hypoxic stress

following resistance exercise.

Fatty acid oxidation

Studies also indicate that L-Carnitine is useful as part of a weight
management program when combined with exercise and calorie restriction.
It has been shown by two different research groups that oral
supplementation of L-Carnitine stimulates in vivo long chain fatty acid
metabolism in healthy adults. Prior to, and after ten days of L-Carnitine
supplementation, the subjects received labelled fatty acids with a meal.
Labelled CO2 as the breakdown product of the labelled fatty acids was then
measured in the exhaled air. In the group that received L-Carnitine, a
significant increase in exhalation of labeled CO2 was observed, indicating a
significant increase in fatty acid oxidation.

L-Carnitine occurs naturally in all mammalian species and is found in
in athletes have shown that L-Carnitine

almost all cells. Studies

supplementation may foster exercise performance.

Cardiovascular health
Clinical data indicates that L-Carnitine supplementation can positively

support healthy heart muscle, can significantly increase heart muscle
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viability and is beneficial in supporting a healthy heartbeat. L-Carnitine
supplements have a favourable effect on blood lipid levels, and are
demonstrated to be helpful for people with angina, arrhythmias and heart

failure.

Infants

In addition, L-Carnitine is considered to be an essential nutrient for infants
because, unlike adults, infants are unable to synthesize sufficient
L-Carnitine in their bodies to meet their requirements. L-Carnitine is present
in breast milk and for many years now, manufacturers of soy-based infant
formula have been fortifying their products with L-Carnitine, which would

otherwise be devoid of this conditionally essential nutrient.

Vegetarians
As the intake of dietary L-Carnitine is directly linked to meat intake, and
meat is the richest source of this nutrient, vegetarians and anybody who
reduces his meat intake gets very little L-Carnitine with the diet. If
L-Carnitine intake is low, however, the body has to rely almost entirely on
endogenous synthesis to meet its needs. A vegetarian diet, however, is
frequently also low in some of the nutrients that are essential for L-Carnitine
biosynthesis in the body. Indeed, humans following a lacto-ovo or a strict
vegetarian diet over years have been shown to have decreased plasma
L-Carnitine concentrations from

and may benefit supplementary
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L-Carnitine.

Male fertility

High concentrations of L-Carnitine and its metabolite acetyl-LCarnitine are
found in sperm, and both have a crucial role to play in sperm energy
metabolism. The concentration of L-Carnitine in semen is closely linked to
sperm quality. Clinical studies suggest that L-Carnitine supplementation
over a period of 3 to 6 months can positively affect sperm concentration,
sperm count, percentage of motile sperm and the percentage of sperm with

rapid progresssion.

Healthy aging

Various studies in elderly subjects show improved mental status and
learning ability, improved immune function or an increase in muscle mass
after supplementation with L-Carnitine. Thus, L-Carnitine can be regarded
as the ideal nutrient for a long life, as it comprises all the benefits that

seniors need to stay fit and healthy in both mind and body.

Food sources

Endogenous synthesis

L-Carnitine is supplied to the body through both endogenous synthesis and
food intake. The human body synthesizes about 20 mg of L-Carnitine every

day. The major sites of L-Carnitine biosynthesis are the liver and kidneys.
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This process requires two essential amino acids, protein-bound lysine and
methionine, plus vitamin C, iron, vitamin B6 and niacin, and involves a
series of enzymatically catalyzed reactions. The requirement for all these
essential nutrients implies that malnutrition has a highly negative impact on

L-Carnitine biosynthesis.

Sources

For the most part, however, the daily L-Carnitine requirement is met by food
intake. Products of animal origin contain reasonable amounts of this
nutrient, whereas foods of plant origin contain only very few, if any,

L-Carnitine (Table 1).

Table 1: L-Carnitine content in selected foods

[mg/100g]

Food of L-Carnitimne Food of L-Carnitine
animal [mg/100g plant origin [mg/100g
origin {uncooked)

{uncooked)

Lamb 180 ‘Mushroom | 286
Beef 143 Carrot 04
Pork ‘ 25 ‘ Bread | 0.4
Poultry 13 Rice 0.3
Fish ‘ 3-10 ‘ Banana | 0.1
Egg 0.8 Tomato 0.1

(BEBAV P EAF A=) +EXI 0 C, . EX IV B &
O ATV wE L, —HOBEMEERIRE D, b DOERE
ENTRTUETH D Z EIX KB RRILL- IV =F - DA RITHR
DT AT ADOEELE RIFTZ E2EWT 5,

HEARTR
LML, FAEDEE. L-Iv=F >0 1 A LEEITEWMIERIZCE - T
WS id, BMHkO-GITI+NRED L-INV=F 256475
2, HEMHROBR T, 675 LTH, TOEIImD TH 7220
(#1),

#1 :BRLEEHTO L-IV=F&& [mg/100g]

EEER L ha=F  EWMEER |y
dt (RS me 100 gl | & GRIPL me 100 g)

FEH- 180 FTodal—L 26
EN P 143 AFe 0.4
ErE | 5 LA | 0.4
FHET - 13 *- 0.3
b | 3-10 T T« | 0.1

1 0.8 bt b 0.1

140




Absorption and metabolism

A variety of test systems including animals, animal intestinal preparations,
human intestinal biopsy samples and human intestinal epithelial cell lines
have found that the uptake of L-Carnitine into the intestinal epithelium of
the small intestine occurs partly via carrier-mediated transport and partly via
passive diffusion. Uptake in the colon appears to be restricted to a passive
component only. Therefore the small intestine can be considered as main site
for L-Carnitine absorption. The absorption of L-Carnitine is characterized
by slow mucosal uptake, prolonged mucosal retention and slow mucosal exit
into the blood. Therefore, in humans the time to achieve maximum plasma
concentrations after oral administration of L-Carnitine can be up to 4-6h, or
longer. Absorbed L-Carnitine is already acetylated in the intestinal cells; a
mixture of Acetyl-L-Carnitine and L-Carnitine is then delivered to the liver
via the portal vein or released directly into the systemic circulation. In
mammals, L-Carnitine is always present as a mixture of free and acylated
L-Carnitine. Typically, in healthy humans, approximately 80-85% of
L-Carnitine exists as the free form in the plasma. The L-Carnitine plasma

levels are regulated mainly by the kidneys, and are age- and sex-dependent.

Intake
A well-balanced, non-vegetarian Western diet is estimated to provide
100-300 mg of L-Carnitine each day. In Europe, however, dietary

L-Carnitine intake has decreased by about 20% over the last decade, mainly
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as a result of a decrease in beef consumption.

Table 2: Average dietary L-Carnitine intake in
various countries [mg/day]

Country mg L

Mongaolia 425
Australia 301 .
us 236 |
Europe 129
Japan 75 |
India 24 ’

Recommended intakes

No dietary reference intakes (DRIs) or recommended daily allowances
(RDAs) have yet been set for L-Carnitine, because such values exist only for
vitamins and minerals and other essential substances. L-Carnitine is
regarded as a conditionally essential nutrient as under certain situations the

needs may exceed the capacity for endogenous synthesis.
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Figure 2: Metaholic pathway of L-Camitine in the cell

Cell

Long chain_
Acyl CoA

- AcyHlod
il B-oxidatian
—CoA

-\'. l{,—— L-Carnitine -.*_\_\

$3

Cod +— | Krabs Cycls
+ . Acyt-Camiting _’ Ruaspiratory Chain

Leng Chain
Mitochondria

E
e
[
g
- ¢
#_.".

Fodhitas Cytosol

Safety

L-Carnitine has a host of applications, ranging from approved
pharmaceutical indications and nutritional supplementation to animal feed
formulations. The EFSA (European Food Safety Authority) has made an
extensive safety evaluation and concluded that up to 2 g L-Carnitine or the
equivalent 3g L-Carnitine L-tartrate are regarded as safe for daily
consumption.

In contrast, D-Carnitine, as pure substance or in the form of racemic
DL-Carnitine, has been found to be not only physiologically inactive but
also inhibits the uptake and functions of the natural isomer L-Carnitine,
which can then lead to a functionally relevant depletion of L-Carnitine in
skeletal and cardiac muscle. Serious side effects to animal as well as human

health have been observed with applications of racemic DL-Carnitine.

X2 : MEICEIT S L-DL=F L DREHRE
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Results of experimentation with racemic DL-Carnitine, and subsequently F B AW EBRORERIT Borum & Fisher ICL > Tl Ea—3f,
also with the pure isomers D-carnitine and L-Carnitine have been reviewed | & OHlifE72 ALK D-I v =F > & L- IV =F » Z# HW = EZBROFE R
by Borum and Fisher and also by Meier. The US FDA has long maintained | & Meiser (Z X > Tl Ea—INnTW5, KEFDA X, —%IZ, D-#
that D-Carnitine and DL-Carnitine are not generally recognized as safe and | /L =F > & DL- WV =F 3@ THD LidH2EINT, Lo
are, therefore, illegal food additives. T, BEZERRIMTHL W) EBEREHREL WS,
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Backgrounder
Omega-3 Supplements:

An Introduction

Omega-3 fatty acids are a group of polyunsaturated fatty acids that are
important for a number of functions in the body. They are found in oods
such as fatty fish and vegetable oils and are also available as dietary
supplements. People take omega-3 supplements to improve their health and
prevent various diseases. This fact sheet provides a general verview of
omega-3 fatty acids—with a focus on dietary supplements—and suggests

sources for additional information.
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Key Points
* Omega-3 fatty acids are polyunsaturated fats found in foods and are also
available as dietary supplements. Omega-3s are the natural product
(defined as nonvitamin/nonmineral supplements) most commonly used
by adults in the United States.
* Omega-3 fatty acids are being studied for a wide variety of diseases and
conditions. Studies show that fish oil supplements are effective in

reducing several cardiovascular disease risk factors and may help with
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3 W) - ARE#E Y > Z — (National Center for Complementary and Alternative Medicine (NCCAM)) : http:/nccam.nih.gov/health/omega3/introduction.htm
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some aspects of rheumatoid arthritis. Evidence for the health effects of
omega-3s for other conditions is limited, and more research is needed.

+ Additional research, including studies supported by the National Center for
Complementary and Alternative Medicine (NCCAM) and other
components of the National Institutes of Health (NIH), is under way.

* Omega-3s appear to be safe for most adults at low-to-moderate doses.

However, fish oil supplements may cause minor gastrointestinal upset
and at high doses can interact with certain medications, including blood

thinners and drugs used for high blood pressure.

+ Tell your health care providers about any complementary and alternative
practices you use. Give them a full picture of what you do to manage your

health. This will help ensure coordinated and safe care.
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About Omega-3 FattyAcids

Omega-3 fatty acids—also known as n-3 polyunsaturated fatty acids
(PUFAs)—are important for a number of bodily functions, including the
relaxation and contraction of muscles, blood clotting, digestion, fertility, cell
division, growth, and movement of calcium and other substances in and out
of cells.

The three major types of are alpha-linolenic acid (ALA), eicosapentaenoic
acid (EPA), and docosahexaenoic acid (DHA). ALA is found in seeds,
vegetable oils (canola, flaxseed, and soybean), green leafy vegetables, nuts,

and beans. ALA is converted, usually in small amounts, into EPA and DHA,
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after it is ingested. Fish oil and fatty fish such as salmon, mackerel, herring,
and tuna are the primary sources of EPA and DHA. Algae oils are a
vegetarian source of DHA. Omega-3s are available as dietary supplements,
usually in the form of capsules or oils. Commonly used supplements include
fish oil, flaxseed oil, and walnut oil.

Most American diets provide at least 10 times more omega-6 than omega-3
fatty acids. Scientists generally agree that people should consume less
omega-6s and more omega-3s for good health; however, the best ratio of

omega-6s to omega-3s has not been determined.

Use of Omega-3 Supplements in the United States

A 2007 survey by the National Center for Health Statistics and NCCAM on
Americans’ use of complementary and alternative medicine (CAM) found
that omega-3 supplements were the most commonly used
nonvitamin/nonmineral natural product taken by adults, and the second most
commonly taken by children. Among survey participants who had used
natural products in the last 30 days, about 37 percent of adults and 31

percent of children had taken an omega-3 supplement for health reasons.

Status of Research on Omega-3s
Epidemiological studies done more than 30 years ago noted relatively low

death rates due to cardiovascular disease in Eskimo populations with high
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fish consumption. Since these early studies, numerous bservational and
clinical trials have studied fish oil and omega-3 fatty acids for a wide variety
of diseases and conditions. Overall, the vidence appears the most promising
for improving cardiovascular disease risk factors. For example, studies show
that increasing levels of DHA and EPA—either by eating fish or taking fish
oil supplements—Ilowers riglycerides, slightly lowers blood pressure, may
slow the progression of atherosclerosis (hardening of arteries), and may
reduce the risk of heart attack, stroke, and death among people with
cardiovascular disease.

Several small studies have also found that fish oil may benefit people who
have rheumatoid arthritis (RA). High doses of fish oil significantly reduced
RA patients’ morning stiffness, number of swollen joints, and need for
corticosteroid drugs.

Additionally, omega-3s have been studied for conditions such as asthma,
dementia, diabetes, inflammatory bowel disease, lupus, osteoporosis, and
renal disease, as well as organ transplantation outcomes (e.g., decreasing the
likelihood of rejection). However, more research is needed before
conclusions can be drawn about these conditions.

The American Heart Association has issued DHA and EPA intake
recommendations for adults, including amounts for people with coronary

heart disease and those with high triglyceride levels.
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Side Effects and Risks
+ Omega-3s appear to be safe for most adults at low-to-moderate doses. The
FDA has concluded that omega-3 dietary supplements from fish are

“generally recognized as safe.”

+ Some have questioned the safety of fish oil supplements because some
species of fish can contain high levels of mercury, pesticides, or
polychlorinated biphenyls (PCBs). However, fish oil supplements do not
appear to contain these substances.

+ Fish oil supplements may cause minor gastrointestinal upsets, including
diarrhea, heartburn, indigestion, and abdominal bloating.

+ In high doses, fish oil can interact with certain medications, including

blood thinners and drugs used for high blood pressure.

If You Are Thinking About Using Omega-3 Supplements

* Do not use omega-3 supplements as a replacement for conventional care or
as a reason to postpone seeing a doctor about a medical problem, such as
a serious cardiovascular condition.

+ Consult your health care provider before deciding to use omega-3
supplements. If you are pregnant or nursing a child, or if you are
considering giving a child a dietary supplement , it is especially important
to consult your health care provider. Supplements can act like drugs, and

many have not been tested in pregnant women, nursing mothers, or
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children.

* Look for published research studies on omega-3 supplements for the health
condition that interests you. Information on evidence-based studies is
available from NCCAM at nccam.nih.gov/health/omega3 and from the
NIH Office of Dietary Supplements.

« Tell all your health care providers about any complementary and
alternative practices you use. Give them a full picture of what you do to
manage your health. This will help ensure coordinated and safe care. For
tips about talking with your health care providers about CAMA group of
diverse medical and health care systems, practices, and products that are
not presently considered to be part of conventional medicine.

Complementary medicine is used together with conventional medicine,

and alternative medicine is used in place of conventional medicine., see

NCCAM’s Time to Talk campaign.

NCCAM-Funded Research
Recent NCCAM-sponsored studies have been investigating the effects of
omega-3 fatty acids/fish oilon:

Autism in children and adolescents

Bipolar disorder

Cardiovascular disease

+ HIV —infected patients with hypertriglyceridemia (excess triglycerides in
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the blood)

* Major depression in adults, adolescent depression, and depression in
people with multiple sclerosis

« Stress, immune function, and mood in medical students.

Other NIH research includes studies on the effects of omega-3 fatty

acids/fish oil on:

* Perinatal depression

* Moderate-to-severe asthma

+ Alzheimer’s disease

+ Chronic obstructive pulmonary disease

+ Heart disease risk and psychological health (e.g., mood, impulsivity, and
anger levels)

* Prostate cancer

* Ductal carcinoma in situ (DCIS, a type of breast cancer) and atypical

ductal hyperplasia (a noncancerous condition in the breast).

For More Information
NCCAM Clearinghouse
The NCCAM Clearinghouse provides information on NCCAM and
complementary health practices, including publications and searches of
Federal databases of scientific and medical literature. The Clearinghouse
does not provide medical advice, treatment recommendations, or referrals to

practitioners.
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Toll-free in the U.S.:1-888-644-6226
TTY (for deaf and hard-of-hearing callers):1-866-464-3615
Web site:nccam.nih.gov

E-mail:info@nccam.nih.gov

PubMed®
A service of the National Library of Medicine (NLM), PubMed® contains
publication information and (in most cases) brief summaries of articles from

scientific and medical journals.

Web site:www.ncbi.nlm.nih.gov/sites/entrez

Research Portfolio Online Reporting Tools Expenditures & Results
(RePORTER)

RePORTER is a database of information on federally funded scientific and
medical research projects being conducted at research institutions.

Web site:projectreporter.nih.gov/reporter.cfm

Office of Dietary Supplements (ODS)

ODS seeks to strengthen knowledge and understanding of dietary
supplements by evaluating scientific information, supporting research,
sharing research results, and educating the public. Its resources include
publications and the International Bibliographic Information on Dietary

Supplements database.
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Web site:ods.od.nih.gov
NIH National Library of Medicine's MedlinePlus

To provide resources that help answer health questions, MedlinePlus brings
together authoritative information from the National Institutes of Health as
well as other Government agencies and health-related organizations.

Web site: www.medlineplus.gov

Agency for Healthcare Research and Quality (AHRQ)

AHRQ conducts research on health care outcomes, quality, costs, use, and
access. It also has consumer information on health insurance and other

topics.

Web site:http://www.ahrq.gov
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to substitute for the medical expertise and advice of your primary health
care provider. We encourage you to discuss any decisions about treatment or
care with your health care provider. The mention of any product, service, or
therapy is not an endorsement by NCCAM.
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About the reports

This document summarizes the results of eight evidence-based reviews on
the effects of omega-3 fatty acids from food or dietary-supplement sources
for the prevention and treatment of several diseases. These reviews were
prepared under contract to the Agency for Healthcare Research and Quality
(AHRQ). All reviews were sponsored and funded by the Office of Dietary
Supplements (ODS) of the National Institutes of Health, U.S. Department of
Health and Human Services. Five reports were published in March 2004 and
3 additional reports were published in February 2005, all of which are

available in their entirety and summary form on the ODS web site
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(ods.od.nih.gov) and the AHRQ web site (www.ahrq.gov).

Three reports focus on cardiovascular disease (CVD), including the effects
of omega-3 fatty acids on cardiac electrophysiology and arrhythmia (the
heart's beating rate and disorders of its rthythm), cardiovascular risk factors
such as blood pressure, and intermediate markers of disease such as heart
rate variability . One report focuses on omega-3 fatty acids and asthma.
Another report addresses the effects of omega-3 fatty acids on type II
diabetes and the metabolic syndrome, inflammatory bowel disease,
rheumatoid arthritis, renal disease, systemic lupus erythematosus, and
osteoporosis . Another report addresses the effects of omega-3 fatty acids on
cognitive function in normal aging, the incidence and treatment of dementia,
the incidence of Parkinson's disease and cerebral palsy in infants, and
clinical outcomes in progressive multiple sclerosis. Another report evaluates
whether omega-3 fatty acids improve the outcomes of patients undergoing
organ transplantation. These reports were prepared by the Tufts-New
England Medical Center Evidence-based Practice Center (Tufts EPC) , the
University of Ottawa Evidence-based Practice Center at the University of
Ottawa, Canada (Ottawa EPC), and the Southern California/RAND
Evidence-based Practice Center in Los Angeles (RAND EPC) .
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Summary of key findings
+ The polyunsaturated fatty acids alpha-linolenic acid (ALA) and linoleic

acid (LA) must come from the diet because they cannot be made by the
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body. ALA, an omega-3 fatty acid, is converted in the body to the fatty
acids eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). LA,
an omega-6 fatty acid, is converted to the fatty acid arachidonic acid
(AA).

* Most American diets provide more than 10 times as much omega-6 than
omega-3 fatty acids. There is general agreement that individuals should
consume more omega-3 and less omega-6 fatty acids to promote good
health. Good sources of ALA are leafy green vegetables, nuts, and
vegetable oils such as canola, soy, and especially flaxseed. Good sources
of EPA and DHA are fish and organ meats. LA is found in many foods,
including meat, vegetable oils (e.g., safflower, sunflower, corn, soy), and
processed foods made with these oils.

* EPA and DHA are metabolized through the same biochemical pathways as
AA. EPA and AA are precursors for hormone-like agents known as
eicosanoids. It is not known whether a desirable ratio of omega-6 to
omega-3 fatty acids exists or to what extent high intakes of omega-6 fatty
acids interfere with any benefits of omega-3 fatty acid consumption.

+ Impact on cardiovascular disease: According to both primary and
secondary prevention studies, consumption of omega-3 fatty acids, fish,
and fish oil reduces all-cause mortality and various CVD outcomes such
as sudden death, cardiac death, and myocardial infarction. The evidence is
strongest for fish and fish oil supplements.

+ Impact on heart function: Animal and isolated organ/cell culture studies
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demonstrate that omega-3 fatty acids affect cellular functions involved in
ensuring a normal heart rate and coronary blood flow.

+Impact on CVD risk factors: Fish oils can lower blood triglyceride levels in
a dose-dependent manner. Fish oils have a very small beneficial effect on
blood pressure and possible beneficial effects on coronary artery
restenosis after angioplasty and exercise capacity in patients with
coronary atherosclerosis.

+ Impact on asthma: No conclusions could be drawn about the value of
omega-3 fatty acid supplements in the prevention or treatment of asthma
for adults or children other than the fact that they have an acceptable
safety profile.

+ Impact on other conditions: Omega-3 fatty acids can reduce joint
tenderness and need for corticosteroid drugs in theumatoid arthritis. Data
are insufficient to support conclusions about the effects of omega-3 fatty
acids on inflammatory bowel disease, renal disease, systemic lupus
erythematosus, bone density, and diabetes.

+ Impact on cognitive function: The quantity and strength of evidence is
inadequate to conclude that omega-3 fatty acids protect cognitive function
with aging or the incidence or clinical progression of dementia (including
Alzheimer's disease), multiple sclerosis, and other neurological diseases.

+ Impact on organ transplantation: No conclusive evidence suggests specific
benefits of omega-3 fatty acid supplementation on any outcome in any

form of organ transplantation. However, available studies are small, have
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methodological problems, and may not fully apply to current
transplantation procedures.

+ Safety: Adverse events related to consumption of fish-oil or ALA
supplements are generally minor and typically gastrointestinal in nature
(such as diarrhea). They can usually be eliminated by reducing the dose or
discontinuing the supplement.

+ Conclusion: The health effects of omega-3 fatty acids require further
investigation. Each report provides recommendations on specific research

needs and how to improve the quality of future studies.

Background information about omega-3 and omega-6 fatty acids &

their known functions

There are two major classes of polyunsaturated fatty acids (PUFAs) -- the
omega-3 and the omega-6 fatty acids -- distinguished by their chemical
structure. Only the fatty acids alpha-linolenic acid (ALA) and linoleic
acid

(LA) must come from the diet because they cannot be made by the body.

ALA, an omega-3 fatty acid, is converted in the body to eicosapentaenoic

acid (EPA) and docosahexaenoic acid (DHA). EPA and DHA also occur

naturally in some foods. LA, an omega-6 fatty acid, is converted in the body

to arachidonic acid (AA). Both EPA and DHA are metabolized through the

same biochemical pathways as AA. Studies show that omega-3 fatty acids in

general decrease triglyceride and very-low-density lipoprotein blood levels

DOBAEFNAZ R TERWARRER & 5,
et AMSUIALA Y 7Y 2 OBEEICET 2 HEFZIT—
BT CH Y | EERICIXEBICET 2 0l TH D (THI
%), 29 LEAEERLL, AREOED IV 71U A2 FOHEC
Lo THETEZ 2003 EHTH 5,
< ftam o A A T 3NENIEE DREREEEITIT, S OIZFEMR AN LET
bbH, FWEET, FFEOHIEOLEMICET 2 HELEHRE, KOS
BOMIEE DM EHFEZIZONTIER TN D,

F AN 3REBER A A X 6 BB L T o TV A HERBIZD
WTOHRFR

LAt faffiglfEe (PUFAs) X124 A 4 3 igNAEE & 4 A 77 6 fgHE
D 2R T biv, ZHEEDEFREEIC L > TR EN TS, fiF
Wil o V7 Vg (ALA) KOV 2 L g (LA) O, (KN THE
HZENTERNE, RENDLEIRLUARTIUER S22, ALA, O F
D A A B 3HENRIXAN TIEIBR D =« 29~ % = g (EPA) KR
Rap~FH = (DHA) (22135, EPA XKO'DHA b O&
BICBHRIZAFIET D, LA, OF 0 A A H 6 JENERIZIENIIRDO T 7 %
KU (AA) ([ZZ1bT %, EPA KO'DHA DWW AA &R AL
LRI CRE S D, A0S A AT 3RNIER I — A% g e
BEOMPRY 7Y R, KOEIKELE Y R FZ N7 O L~ L &g
W20, KEEEY ARZ 37 (LDL) LUV RS2, T

158




in hyperlipidemic individuals but may increase or have no effect on
low-density lipoprotein (LDL) levels.

Both AA and EPA are further metabolized to produce hormone-like agents
called eicosanoids, which include prostaglandins, thromboxanes, and
leukotrienes. Eicosanoids regulate fundamental physiological processes such
as cell division and growth, blood clotting, muscle activity, secretion of
digestive juices and hormones, and movement of substances like calcium
into and out of cells. However, AA and EPA lead to the production of
different subgroups of eicosanoids with sometimes opposing effects.
Eicosanoids formed from AA (particularly the series-2 prostaglandins and
series-4 leukotrienes) are released in the body in response to injury,
infection, stress, or certain diseases. They increase platelet aggregation and
enhance vasoconstriction and the synthesis of substances involved with the
inflammatory process. Eicosanoids derived from EPA (particularly the
series-3  prostaglandins), in contrast, decrease excessive series-2
prostaglandin production. As a result, adequate production of EPA-derived
series-3 prostaglandins may help protect individuals against heart attacks
and strokes as well as certain inflammatory diseases such as arthritis,
systemic lupus erythematosus, and asthma.

The omega-3 fatty acid DHA, while not involved in eicosanoid formation, is
the major polyunsaturated fatty acid found in the brain and is important for
brain development and function. Synapses are rich in DHA, which suggests

that this fatty acid is involved in signal transmission along neurons. DHA is
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also required to produce one member of a family of compounds called
resolvins that participate in the body's response to inflammation in the brain.
The DHA-derived resolvin in particular helps to reduce inflammation
brought about by ischemic insults (reductions in blood flow). (EPA also
helps to temper inflammatory responses by decreasing production of

proinflammatory compounds such as cytokines.)

Most American diets provide at least 10 times more omega-6 than omega-3
fatty acids. There is now general scientific agreement that individuals should
consume more omega-3 and fewer omega-6 fatty acids for good health. It is
not known, however, whether a desirable ratio of omega-6 to omega-3 fatty
acids exists for the diet or to what extent high intakes of omega-6 fatty acids
interfere with any benefits of omega-3 fatty acid consumption. Tufts EPC
investigators reviewed the Third National Health and Nutrition Examination
Survey (NHANES III; 1988-1994) database to examine intakes of omega-3
fatty acids in the United States. They found that men consumed significantly
less ALA than women, adults consumed more than children, and those with
a history of CVD consumed less than those without CVD (when energy
intake was taken into account in the analysis). On any given day, only 25%
of the population reported consuming any EPA or DHA. Average daily
intakes were 14 g LA, 1.33 g ALA, 0.04 g EPA, and 0.07 g DHA.
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ALA is present in leafy green vegetables, nuts, vegetable oils such as canola
and soy, and especially in flaxseed and flaxseed oil. Good sources of EPA
and DHA are fish (both finfish and shellfish and their oils and eggs) and
organ meats. LA is found in many foods consumed by Americans, including
meat, vegetable oils (e.g., safflower, sunflower, corn, soy), and processed
foods made with these oils. The Institute of Medicine has established
Adequate Intakes for ALA and LA (1.1-1.6 g/day and 11-17 g/day,
respectively, for adults) but not for EPA and DHA.

Products available

Omega-3 fatty acids are found in a variety of dietary supplements. For
example, products containing flaxseed oil provide ALA, fish-oil
supplements provide EPA and DHA, and algal oils provide a vegetarian

source of DHA.

Omega-3 fatty acids for cardiovascular health and disease

Epidemiological studies first published in the late 1970s noted relatively low
cardiovascular mortality in populations such as Eskimos with high fish
consumption. The apparent health benefits of fish are explained, at least in
part, by the EPA and DHA they contain. Since these early studies, hundreds
of observational and clinical trials have been conducted to evaluate the
effects of EPA and DHA from marine sources and ALA from plant sources

on CVD and its many risk factors and intermediate markers and to
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understand the potential benefits of increased intakes of omega-3 fatty acids.

The three reports by the Tufts EPC focused on different areas of research
concerning this relationship between omega-3 fatty acids and cardiovascular
health and disease and involved systematic reviews of the available
scientific-medical literature. The first report focused on whole animal and
isolated organ and cell culture studies to assess the effects of omega-3 fatty
acids on arrhythmogenic mechanisms and outcomes. The second assessed
the effects of EPA, DHA, and ALA on various CVD risk factors and
intermediate markers of CVD in healthy people and people with
dyslipidemia, diabetes, or known CVD. The third reviewed experimental
and observational studies that investigated the effect of dietary or
supplemental omega-3 fatty acids on specific clinical CVD outcomes (e.g.,
myocardial infarction and stroke) and whether these substances can play a

role in the primary or secondary prevention of these outcomes.

Animal and isolated organ/cell culture studies

A systematic review and screening of the literature identified 86 studies that
met inclusion criteria and provided appropriate data. Of the 26 studies on
living animals, a meta-analysis of 13 studies (with rats and monkeys) that
compared the antiarrhythmic effects of ALA or fish oil with omega-6 fatty
acids showed that fish-oil supplements (but not ALA) significantly reduced
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risk of death, ventricular tachycardia, and ventricular fibrillation. Since the
majority of these studies were conducted by one research group, studies

need to be repeated in other laboratories to confirm these results.

Another 60 studies evaluated the effects of omega-3 fatty acids on isolated
organs and cell cultures. Seven of them reported that EPA and DHA (and in
one instance ALA) protected against spontaneous or induced arrhythmias in
both rat and guinea pig models. In the presence of various arrhythmogenic
agents and across the species studied, omega-3 fatty acids consistently
decreased the contraction rate and thereby had a protective effect compared
with other substances, including placebos, but studies that did not administer

an arrhythmogenic agent showed inconsistent results.

Conclusions cannot be drawn about the biochemical or physiological
mechanisms that explain the potential antiarrhythmogenic effects of
omega-3 fatty acids. These fatty acids affect cell functions (such as the
movement of ions into and out of the cell) that are involved in cardiac

electrophysiology to ensure a normal heart rate and coronary blood flow.

Cardiovascular risk factors and intermediate markers of CVD
Many proposed risk factors for, and intermediate markers of, CVD exist.

One report addressed the following risk factors and their relationship to
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omega-3 fatty acids in adults: total, LDL, and high density lipoprotein
(HDL) cholesterol; triglycerides; lipoprotein (a); apolipoprotein (apo) Al;
apo B; apo B-100 and LDL apo B; systolic and diastolic blood pressure;
fasting insulin; C-reactive protein; fibrinogen; blood clotting factors VII,
VIII, and von Willebrand factor; and platelet aggregation. The intermediate
markers of CVD reviewed were coronary artery restenosis after angioplasty,
carotid artery intima-media thickness, exercise tolerance testing, and heart
rate variability. The literature review excluded studies of children, studies of
daily omega-3 fatty acid intakes greater than 6 g/day, and studies less than 4
weeks long. A total of 123 articles that meet final eligibility criteria were
reviewed regarding 23 potential risk factors and intermediate markers of
CVD and tissue levels of omega-3 fatty acids. For most outcomes of

interest, analysis was confined to the largest randomized trials.

Overall, strong evidence showed that fish-oil supplements had a substantial
and beneficial effect on triglycerides that was greater with larger intakes of
fish oil; most studies reported a net decrease of about 10-33%. There is also
evidence of a very small beneficial effect of fish oils on blood pressure and
possible beneficial effects on coronary artery restenosis after angioplasty,
exercise capacity in patients with coronary atherosclerosis, and heart rate
variability (particularly in patients with recent myocardial infarctions). No
consistent beneficial effects were apparent for the other CVD risk factors or

intermediate markers analyzed. Regarding concerns that glucose tolerance
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might be adversely affected by omega-3 fatty acids, there was no consistent

evidence of a detrimental effect.

Meta-regression analysis of 50 trials showed that the dose of omega-3 fatty
acids consumed was related to changes in EPA and DHA levels -- as plasma
or serum phospholipids, platelet phospholipids, or in erythrocyte membranes
-- without the influence of other factors. Supplementing the diet with 1-g of
EPA and/or DHA resulted in approximately a 1% increase in the level of
EPA and DHA and also to increases in granulocyte and monocyte membrane
phospholipid levels. Few data are available, however, on how the effect of
omega-3 fatty acids on CVD risk factors and intermediate markers differs
depending on people's underlying health status and risk of CVD, amount of
omega-3 fatty acids consumed, duration of consumption, or source or type

of these fatty acids. In particular, the potential effects of ALA are unknown.

Cardiovascular disease

One report examined how dietary or supplemental omega-3 fatty acids affect
specific CVD outcomes such as myocardial infarction and stroke and
investigated whether these fatty acids can play a role in the primary and
secondary prevention of these outcomes. A systematic review of the
literature and subsequent screening identified 39 studies that met the
investigators' inclusion criteria for reporting mortality or CVD clinical

outcomes with a follow-up of at least one year. The primary prevention
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studies included 22 prospective cohort studies and only one randomized,
controlled trial (RCT); they were conducted in countries around the world,
most cohorts had several thousand subjects, and studies lasted from 4 to 30
years. The secondary prevention studies, in contrast, consisted of 11 RCTs
and one prospective cohort study that reported outcomes on CVD
populations; they included over 16,000 patients and lasted from 1.5 to 5

years.

Overall, evidence from both the primary and secondary prevention studies
supports the hypothesis that consumption of omega-3 fatty acids, fish, and
fish oil reduces all-cause mortality and various CVD outcomes such as
sudden death, cardiac death, and myocardial infarction. The evidence is
strongest for fish or fish oil whereas the potential effects of ALA are largely
unknown and the relative effects of ALA versus fish oil are not well defined.
In the only RCT that directly compared ALA and fish oil, both treatments
reduced CVD outcome. No consistent differences in the effects of omega-3
fatty acids on CVD outcomes were found between men and women, largely
because the proportion of women in RCTs was small and data from men and
women were not analyzed separately to address any differences. Data were
also insufficient to determine the optimal quantity and type of omega-3 fatty
acids to consume or to identify an optimal ratio of omega-3 to omega-6 fatty

acid intake, if one in fact exists.
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The lessons to be drawn from all these studies to date regarding use of
omega-3 fatty acids for preventing and treating CVD are not completely
clear. Because the studies involved a variety of methods of estimating fish or
omega-3 fatty acid intake, background diets, background risk for heart
disease, settings, and methods for reporting results, the validity of applying
the results of studies conducted outside the United States to the U.S.
population is uncertain. Furthermore, dietary intervention trials are limited
by the multiple and complex dietary changes in the trials that make it
difficult to distinguish among components and determine which specific
components or combinations of these diets are most beneficial. For example,
the different types of fish consumed and the method of food preparation may

cause different effects.

Omega-3 fatty acids for asthma

Asthma is a major public health concern for Americans. In 1987 it was
hypothesized that the low incidence of asthma among Eskimos resulted
from their high intakes of oily fish rich in EPA and DHA. Basic research
suggests that omega-3 fatty acids may affect asthma because they influence
substances that are part of the inflammatory process involved with asthma,

such as the series-2 prostaglandin PGE,.

The Ottawa EPC conducted a comprehensive search of the published and

unpublished scientific-medical literature. Its screening process identified 31
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reports describing 26 studies. The primary outcome measure evaluated was
the forced expiratory volume in one second, considered the best available
method to assess pulmonary function. It was not possible to conduct a
meta-analysis with the RCTs because of problems and limitations such as
flawed designs, missing data, and incompatible study variables; most were
small and lacked the ability to detect a statistical difference between the

treatments, and inclusion and exclusion criteria were rarely reported.

Conclusions could not be made about the value of omega-3 fatty acid
supplements in asthma for adults or children beyond that they have an
acceptable safety profile. The evaluation of ten RCTs and nine other studies
found the results to be too inconsistent and of limited applicability to larger
groups of people to conclude that these supplements are an efficacious
adjuvant or monotherapy. In some cases, asthma medications used by the
subjects may have prevented the identification of any benefits from the
omega-3 supplements. No other characteristics of the treatment (such as the
type of fatty acid used, specific source, daily dose, and intervention length)
were found to improve respiratory outcomes. As to whether omega-3 fatty
acids influence substances that are part of the inflammatory process, such as
PGE,, the 11 relevant studies were insufficient to address this issue because
of small sample sizes and differing methodologies.

Whether omega-3 fatty acids are effective in the primary prevention of

asthma is unknown. Four observational studies in children support a positive
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association for dietary patterns that include all fish or oily fish, but a
prospective study of adult nurses found no association between asthma onset
and dietary fish intake. One RCT is evaluating the relationship in neonates
at risk for asthma whose intake of omega-3 fatty acids or placebo was
initiated before birth. Its interim results show little benefit from the
supplement, though 18 months is probably too early in life to reliably
identify asthma.

Omega-3 fatty acids for other diseases

The RAND EPC conducted a comprehensive search of published and
unpublished scientific-medical literature on the health effects of omega-3
fatty acids in type Il diabetes and metabolic syndrome, inflammatory bowel
disease, rtheumatoid arthritis, renal disease, systemic lupus erythematosus,
and bone density/osteoporosis. Only articles that reported the results of
RCTs or controlled clinical trials were included except for observational
studies of bone mineral status. In all, 83 articles met the inclusion criteria,
82 of which were RCTs. Overall, the data were insufficient to draw
conclusions about the value of omega-3 fatty acids for these medical

problems with the exception of rheumatoid arthritis.

Type Il diabetes and metabolic syndrome
Eighteen of the 34 RCTs whose subjects had type Il diabetes or metabolic

syndrome provided sufficient statistics to be included in a meta-analysis.
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The analysis found that omega-3 fatty acids had a favorable effect on
triglyceride levels when compared with placebo but had no effect on total,
LDL, or HDL cholesterol; fasting blood sugar; or glycosylated hemoglobin.
A qualitative analysis of 4 studies concluded that omega-3 fatty acids had no

effect on plasma insulin or insulin resistance in subjects with either disorder.

Inflammatory bowel disease (Crohn's disease and ulcerative colitis)

In the 13 studies that reported outcomes in patients with inflammatory
bowel disease, omega-3 fatty acids had variable effects on assessment scores
(clinical, sigmoidoscopic, and histologic), induced remission, and relapse
rates. For ulcerative colitis, omega-3 fatty acids had no effect on the relative
risk of relapse in a meta-analysis of three studies. The requirement for
corticosteroids among patients receiving omega-3 fatty acids relative to
placebo was not significantly reduced in two studies. No studies evaluated
the effect of omega-3 fatty acids on the requirements for other

immunosuppressive medications.

Rheumatoid arthritis
A meta-analysis of nine studies of patients with rheumatoid arthritis
concluded that omega-3 fatty acids had no effect on patients' reports of pain

and disease severity, swollen joint count, or erythrocyte sedimentation rate
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(a measure of disease activity). However, an earlier meta-analysis found that
the omega-3 fatty acids produced a statistically significant improvement in
tender joint count as compared with placebo. A qualitative analysis of seven
studies that assessed the effect of omega-3 fatty acids on anti-inflammatory
drug or corticosteroid requirements found that six demonstrated reduced
requirements. No studies assessed how the supplements affected
requirements for disease-modifying antirheumatic drugs and no studies used
a composite score that incorporated both subjective and objective measures
of disease activity. Overall, omega-3 fatty acids appear to reduce tender joint
counts in individuals with theumatoid arthritis and may reduce requirements
for corticosteroids. The studies do not demonstrate an effect of the

supplements on other clinical outcomes.

Renal disease

A qualitative analysis of nine studies assessing the effects of omega-3 fatty
acids in renal disease concluded that the supplements had various effects on
serum creatinine and creatinine clearance but no effect on the progression to
end-stage renal disease. The one study that assessed hemodialysis graft
patency found graft patency to be significantly better with fish oil than
placebo. No studies assessed whether omega-3 fatty acids altered
requirements for corticosteroids.

Systemic lupus erythematosus

A qualitative analysis of the three studies that assessed the effects of
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omega-3 fatty acids in systemic lupus erythematosus found variable effects
on disease activity. No study assessed their effect on damage or patient
perceptions of the severity of their disease. Omega-3 fatty acids had no
effect on corticosteroid requirements in one study, but no study assessed
how these supplements affected requirements for other immunosuppressive
drugs. No study used both subjective and objective measures to study

disease activity.

Bone density/osteoporosis
A qualitative analysis of five studies described in four reports found variable
effects of omega-3 fatty acids on bone density. No studies were identified

that assessed their effects on fractures.

Omega-3 fatty acids and cognitive function, dementia, and neurological
diseases

Omega-3 fatty acids appear to be important in brain development and
function. Their effects on cognitive function in normal aging, incidence and
treatment of dementia, incidence of several neurological diseases, and
progression of multiple sclerosis were evaluated. A comprehensive search of
the published and unpublished scientific-medical literature identified 12
studies that met inclusion criteria.

Cognitive function in normal aging and dementia

In the one cohort study that assessed the effects of omega-3 fatty acids on
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cognitive function with normal aging, fish consumption was only weakly
associated with a reduced risk of cognitive impairment and had no
association with cognitive decline over time; omega-3 fatty acid
consumption was not associated with either outcome. Three prospective
cohort studies evaluated the effects of these compounds on the incidence of
dementia. Fish consumption was associated with a significant reduction in
the incidence of non-Alzheimer's dementia in only one study. In all three,
however, fish consumption was linked to a reduced risk of Alzheimer's
dementia but was statistically significant in only one study. Total omega-3
fatty acid consumption and consumption of DHA (but not ALA or EPA)
were associated with a significant reduction in the incidence of Alzheimer's
disease. In the one RCT that assessed the effects of omega-3 fatty acids for
the treatment of dementia, DHA produced a small improvement in scores on

a dementia rating scale, but the sample size was small and the study was of

poor quality.

Multiple sclerosis and other neurological diseases

Two studies (one cohort and one case control) that assessed the association
between omega-3 fatty acid intake and incidence of multiple sclerosis found
no significant results. In three studies that evaluated omega-3 fatty acid
intake on disease progression, the RCT found no effects on disability or
relapse rates, though the two single-arm open-label trials reported a

significant reduction in disability (with one also reporting improvement on
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an index of disease progression).

Regarding other neurological diseases, one cohort study assessed the
association between consumption of omega-3 fatty acids (from fish, ALA,
EPA, or DHA) and risk for Parkinson's disease but found no significant
associations. One case-control study found a significant association between
maternal fish consumption at least once weekly throughout pregnancy and a

lower risk of cerebral palsy in the offspring.

The quantity and strength of evidence for the effects of omega-3 fatty acids
on cognitive function and decline, dementia, and neurological diseases vary
greatly. Given the overall small number of studies and generally poor
quality of clinical trials, substantive conclusions about the value of these

compounds for these conditions cannot be drawn.

Omega-3 fatty acids for organ transplantation

Several laboratory, animal, and human studies suggest that omega-3 fatty
acids from fish oil may improve outcomes in organ transplantation (e.g.,
decrease rejection; reduce hyperlipidemia, hypertension, and blood
viscosity; and decrease the toxicity of the immunosuppressive agent
cyclosporin A). The Tufts EPC systematically identified studies of human
subjects who underwent transplantation and received a quantifiable amount

of omega-3 fatty acids. A total of 31 studies were included in the review
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pertaining to transplantation of the kidney (23), heart (6), liver (1), and bone
marrow (1). All but one study used fish-oil supplements at doses ranging

from 1.2 to 5.4 g/day EPA plus DHA, though in most the daily dose was 2-3
g.

No conclusive evidence was found suggesting specific benefits of omega-3
fatty acid supplementation on any outcome evaluated in any form of
transplantation. The one possible exception was a reduction in triglyceride
levels in patients who underwent kidney transplantation, which is consistent
with the effects of omega-3 fatty acids for other conditions. The
supplements did not cause clinically important interactions with cyclosporin
A.

The quantity and quality of the evidence and its applicability to current
transplantation procedures were limited. All studies were small and had
methodological problems, such as the rigor with which endpoints were
defined and measured, and most studies were not recent. Because the
technology for transplantation continues to improve, whether fish-oil
supplementation is beneficial with current procedures is uncertain.
Furthermore, in all studies the supplements were begun after transplantation.
Because it may take up to three weeks for omega-3 fatty acids to affect

cytokine production, supplementation before the transplants might have

influenced the outcomes.
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Safety aspects of omega-3 fatty acids

The Tufts EPC reviewed 148 studies to evaluate adverse events-not
including fishy aftertaste-from the use of omega-3 fatty acid supplements
(typically fish oils). More than half (77) reported that no adverse events had
occurred. In total, about 10,000 subjects had taken these supplements in
various forms and dosages ranging from 0.3 to 8 g/day for at least one week
to more than seven years. Most studies were small, with a few dozen

subjects receiving supplements for less than six months.

In general, side effects were minor, primarily gastrointestinal in nature (such
as diarrhea), and reported by fewer than 7% of subjects. The supplements
were not associated with serious adverse events such as death,
life-threatening illness, significant disability, or handicap. Omega-3 fatty
acids did not affect the frequency of bleeding events. However, several cases
of clinical bleeding in two RCTs were reported where patients also took
warfarin or aspirin daily; the bleeding (e.g., at the site of a wound or into the

gastrointestinal tract) was typically mild.

The Tufts EPC concluded that adverse events related to consumption of
fish-oil or ALA supplements appear to be minor and can be managed by
reducing the dose or discontinuing the supplement. It noted, however, that
adverse event data are incomplete because many studies did not adequately

report this information, especially for subjects who withdrew before study
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completion.

Disclaimer

This fact sheet by the Office of Dietary Supplements provides information
that should not take the place of medical advice. We encourage you to talk to
your health care providers (doctor, registered dietitian, pharmacist, etc.)
about your interest in, questions about, or use of dietary supplements and
what may be best for your overall health. Any mention in this publication of

a specific brand name is not an endorsement of the product.
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(3) GABA (y 7 3/ Fgi)
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GABA (GAMMA - AMINOBUTYRIC ACID)
Overview

GABA is a chemical that is made in the brain.

GABA is taken by mouth for relieving anxiety, improving mood, reducing
symptoms of premenstrual syndrome (PMS), and treating attention
deficit-hyperactivity disorder (ADHD). It is also used for promoting lean

muscle growth, burning fat, stabilizing blood pressure, and relieving pain.

GABA (y 7 3/ B&ER)
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% WebMD (IR = = — 2 R A YT 5 7 = 79 A 1) -

http://www.webmd.com/vitamins-supplements/ingredientmono-464-GABA%20(GAMMA-AMINOBUTYRIC%20ACID).aspx?activelngredientld=464&activelngredientName=

GABA%20(GAMMA-AMINOBUTYRIC%20ACID)
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GABA is used under the tongue for increasing the sense of well-being,
relieving injuries, improving exercise tolerance, decreasing body fat, and

increasing lean body weight.

How does it work?

GABA works by blocking brain signals (neurotransmissions).

Side Effects & Safety

There isn't enough information available to know if GABA is safe for use.

Special Precautions & Warnings:
Pregnancy and breast-feeding:Not enough is known about the use of
GABA during pregnancy and breast-feeding. Stay on the safe side and avoid

use.

Dosing

The appropriate dose of GABA (gamma-aminobutyric acid) depends on
several factors such as the user’s age, health, and several other conditions.
At this time there is not enough scientific information to determine an
appropriate range of doses for GABA. Keep in mind that natural products
are not always necessarily safe and dosages can be important. Be sure to

follow relevant directions on product labels and consult your pharmacist or
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physician or other healthcare professional before using.

(4) #4 (EGCG, #7=A 1)
i X i N
Green Tea Eo2S
This fact sheet provides basic information about green tea—common names, 2|§7 77 b — M. *ﬁ&"% &, BRI 72 BIVE R K OGERITS &
uses, potential side effects, and resources for more information. All types of | 15572 D U ¥V — 2% FRICHT D EARIEFREZIERT 5, FEASCAL
tea (green, black, and oolong) are produced from the Camellia sinensis plant | 75, 7 —v 8%, T XCORBADRKIX Camellia sinensis (7 A YV 7

using different methods. Fresh leaves from the Camellia sinensis plant are

steamed to produce green tea.

Common Names: green tea, Chinese tea, Japanese tea

Latin Name: Camellia sinensis

SRR) EWHEMN S SE I FREIC Lo TEBNL D, RS
IO XY TR X W R DO EZE R R L TGS B,

— A — R, PERS. BAK
TT Ul =AY TR X

What Green Tea Is Used For
+ Green tea and green tea extracts, such as its component EGCG, have been
used to prevent and treat a variety of cancers, including breast, stomach,
and skin cancers.
* Green tea and green tea extracts have also been used for improving mental
alertness, and

aiding in weight loss, lowering cholesterol levels,

protecting skin from sun damage.
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7 W) - ARE Y > # — (National Center for Complementary and Alternative Medicine (NCCAM) )

: http://nccam.nih.gov/health/greentea
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How Green Tea Is Used
Green tea is usually brewed and drunk as a beverage. Green tea extracts can

be taken in capsules and are sometimes used in skin products.

What the Science Says
+ Laboratory studies suggest that green tea may help protect against or slow
the growth of certain cancers, but studies in people have shown
mixed results.
+ Some evidence suggests that the use of green tea preparations improves
mental alertness, most likely because of its caffeine content. There are not
enough reliable data to determine whether green tea can aid in weight

loss, lower blood cholesterol levels, or protect the skin from sun damage.

+ NCCAM supports studies to learn more about the components in green tea

and their effects on conditions such as cancer, diabetes, and heart disease.

Side Effects and Cautions

« Green tea is safe for most adults when used in moderate amounts.

+ There have been some case reports of liver problems in people taking
concentrated green tea extracts. This problem does not seem to be
connected with green tea infusions or beverages. Although these cases are

very rare and the evidence is not definitive, experts suggest that
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concentrated green tea extracts be taken with food, and that people should
discontinue use and consult a heath care practitioner if they have a liver
disorder or develop symptoms of liver trouble, such as abdominal pain,
dark urine, or jaundice.

+ Green tea and green tea extracts contain caffeine. Caffeine can cause
insomnia, anxiety, irritability, upset stomach, nausea, diarrhea, or frequent
urination in some people.

+ Green tea contains small amounts of vitamin K, which can make
anticoagulant drugs, such as warfarin, less effective.

« Tell all your health care providers about any complementary and
alternative practices you use. Give them a full picture of what you do to
manage your health. This will help ensure coordinated and safe care. For
tips about talking with your health care providers about CAMA group of
diverse medical and health care systems, practices, and products that are
not presently considered to be part of conventional medicine.
Complementary medicine is used together with 1 conventional medicine,
and alternative medicine is used in place of conventional medicine., see

NCCAM’s Time to Talk campaign.
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Soy

This fact sheet provides basic information about soy—uses, potential side
effects, and resources for more information. Soy, a plant in the pea family,
has been common in Asian diets for thousands of years. It is found in
modern American diets as a food or food additive. Soybeans, the
high-protein seeds of the soy plant, contain isoflavones—compounds similar
to the female hormone estrogen. The following information highlights what

is known about soy when used by adults for health purposes.
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Common Names: soy — W4 — KR

Latin Name: Glycine max ZT 4% - Glycinemax (2°V >~ > 2 X)

What Soy Is Used For FH&

People use soy products to prevent or treat a variety of health conditions, | K &M%, ML A7 **/I/{ﬁ%&i L& LT, 1ZTYEDOMRY
including high cholesterol levels, menopausal symptoms such as hot flashes, | fiEdk, BHFRE, FLIEREDE. SilE, FLEL ORI IRES, a2

osteoporosis, memory problems, high blood pressure, breast cancer, and

prostate cancer.

FEREEOTFoia iz HAY & L“Cﬁﬁﬁ S TW5,

3 W) - ARE#E Y > Z — (National Center for Complementary and Alternative Medicine (NCCAM)) :
http://wellnessproposals.com/health-care/complimentary-and-alternative-medicine/soy-factsheet.pdf
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How Soy IsUsed

*+ Soy is available in dietary supplements, in forms such as tablets and
capsules. Soy supplements may contain isoflavones or soy protein or
both.

+ Soybeans can be cooked and eaten or used to make tofu, soy milk, and
other foods. Also, soy is sometimes used as an additive in various

processed foods, including baked goods, cheese, and pasta.

What the Science Says

+ Research suggests that daily intake of soy protein may slightly lower levels
of LDL (“bad”) cholesterol.

+ Some studies suggest that soy isoflavone supplements may reduce hot
flashes in women after menopause. However, the results have been
inconsistent.

+ There is not enough scientific evidence to determine whether soy
supplements are effective for any other health uses.

* NCCAM supports studies on soy, including its effects in cardiovascular
disease and breast cancer, and on menopause-related symptoms and bone

loss.

Side Effects and Cautions

+ Soy is considered safe for most people when used as a food or when taken
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for short periods as a dietary supplement.

* Minor stomach and bowel problems such as nausea, bloating, and
constipation are possible.

+ Allergic reactions such as breathing problems and rash can occur in rare
cases.

+ The safety of long-term use of soy isoflavones has not been established.
Evidence is mixed on whether using isoflavone supplements over time
can increase the risk of endometrial hyperplasia (a thickening of the lining
of the uterus that can lead to cancer). Studies show no effect of dietary
soy on risk for endometrial hyperplasia.

+ Soy’s possible role in breast cancer risk is uncertain. Until more is known
about soy’s effect on estrogen levels, women who have or who are at
increased risk of developing breast cancer or other hormone-sensitive
conditions (such as ovarian or uterine cancer) should be particularly
careful about using soy and should discuss it with their health care
providers.

« Tell all your health care providers about any complementary and
alternative practices you use. Give them a full picture of what
you do to manage your health. This will help ensure coordinated
and safe care. For tips about talking with your health care
providers about CAMA group of diverse medical and health care

systems, practices, and products that are not presently considered to be

part of conventional medicine. Complementary medicine is used together
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with conventional medicine, and alternative medicine is used in place of

conventional medicine., see NCCAM’s Time to Talk campaign.
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What is it?

Coenzyme Q-10 (CoQ-10) is a vitamin-like substance found throughout the
body, but especially in the heart, liver, kidney, and pancreas. It is eaten in
small amounts in meats and seafood. Coenzyme Q-10 can also be made in a

laboratory. It is used as medicine.

Many people use coenzyme Q-10 for treating heart and blood vessel
conditions such as congestive heart failure (CHF), chest pain (angina), high
blood pressure, and heart problems linked to certain cancer drugs. It is also
used for diabetes, gum disease (both taken by mouth and applied directly to
the gums), breast cancer, Huntington’s disease, Parkinson’s disease,
muscular dystrophy, increasing exercise tolerance, chronic fatigue syndrome
(CFS), and Lyme disease. Some people think coenzyme Q-10 will treat hair
loss related to taking warfarin (Coumadin), a medication used to slow blood

clotting.

Some people also think coenzyme Q-10 might help increase energy. This is

UL A QL0 &1X?
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9 ok SEESEESRE (National Library of Medicine (NLM)) MedlinePlus : http://www.nlm.nih.gov/medlineplus/druginfo/natural/938.html
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because coenzyme Q-10 has a role in producing ATP, a molecule in body
cells that functions like a rechargeable battery in the transfer of energy.
Coenzyme Q-10 been tried for treating inherited or acquired disorders that
limit energy production in the cells of the body (mitochondrial disorders),

and for improving exercise performance.

Some people have also used coenzyme Q-10 for strengthening the immune
systems of people with HIV/AIDS, male infertility, migraine headache, and
counteracting muscle pain sometimes

caused by a group of

cholesterol-lowering medications called “statins.”

Coenzyme Q-10 has even been tried for increasing life span. This idea got
started because coenzyme Q-10 levels are highest in the first 20 years of
life. By age 80, coenzyme-Q10 levels can be lower than they were at birth.
Some people thought that restoring high levels of coenzyme-Q10 late in life
might cause people to live longer. The idea works in bacteria, but not in lab

rats. More research is needed to see if this works in people.

It’s not only time that uses up the body’s store of coenzyme Q-10. Smoking

does, too.

Coenzyme Q-10 was first identified in 1957. The “Q-10" refers to the
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chemical make-up of the substance. These days coenzyme Q-10 is used by
millions of people in Japan for heart disease, especially congestive heart
failure. Coenzyme Q-10 is also used extensively in Europe and Russia. Most
of the coenzyme Q-10 used in the US and Canada is supplied by Japanese
companies. Coenzyme Q-10 is manufactured by fermenting beets and sugar

cane with special strains of yeast.
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How does it work?

Coenzyme Q-10 is an important vitamin-like substance required for the
proper function of many organs and chemical reactions in the body. It helps
provide energy to cells. Coenzyme Q-10 also seems to have antioxidant
activity. People with certain diseases, such as congestive heart failure, high
blood pressure, periodontal disease, Parkinson’s disease, certain muscular

diseases, and AIDS, might have lower levels of coenzyme Q-10.

Are there safety concerns?

Coenzyme Q-10 is LIKELY SAFE for most adults when taken by mouth or
when applied directly to the gums. While most people tolerate coenzyme
Q-10 well, it can cause some mild side effects including stomach upset, loss
of appetite, nausea, vomiting, and diarrhea. It can cause allergic skin rashes
in some people. It also might lower blood pressure, so check your blood
pressure carefully if you have very low blood pressure. Dividing the total
daily dose by taking smaller amounts two or three times a day instead of a

large amount all at once can help reduce side effects.
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Coenzyme Q-10 is POSSIBLY SAFE for children. But coenzyme Q-10

should not be used in children without medical supervision.

Special precautions & warnings:
Pregnancy and breast-feeding: Not enough is known about the use of
coenzyme Q-10 during pregnancy and breast-feeding. Stay on the safe side

and avoid use.

High blood pressure or low blood pressure: Coenzyme Q-10 might lower
blood pressure. It can increase the effects of medications used to lower
blood pressure. Discuss your use of coenzyme Q-10 with your healthcare
provider if you have blood pressure problems.

Surgery: Coenzyme Q-10 might interfere with blood pressure control
during and after surgery. Stop using coenzyme Q-10 at least two weeks

before a scheduled surgery.

Are there interactions with medications?
Moderate

Be cautious with this combination.

Medications for cancer (Chemotherapy)

Coenzyme Q-10 is an antioxidant. There is some concern that antioxidants
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might decrease the effectiveness of some medications used for cancers. But

it is too soon to know if the interaction occurs.

Medications for high blood pressure (Antihypertensive drugs)
Coenzyme Q-10 seems to decrease blood pressure. Taking coenzyme Q-10
along with medications for high blood pressure might cause your blood

pressure to go too low.

Some medications for high blood pressure include captopril (Capoten),
enalapril (Vasotec),

(Cardizem), Amlodipine (Norvasc), hydrochlorothiazide (HydroDIURIL),

losartan (Cozaar), valsartan (Diovan), diltiazem

furosemide (Lasix), and many others.

Warfarin (Coumadin)

Warfarin (Coumadin) is used to slow blood clotting while coenzyme Q-10
might increase blood clotting. By helping the blood clot, coenzyme Q-10
might decrease the effectiveness of warfarin (Coumadin) and increase the
risk of dangerous clots. Be sure to have your blood checked regularly. The

dose of your warfarin (Coumadin) might need to be changed.

Are there interactions with herbs and supplements?

Red yeast
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Red yeast might reduce coenzyme Q-10 levels.

Are there interactions with foods?

There are no known interactions with foods.

What dose is used?

The following doses have been studied in scientific research:

BY MOUTH:

+ For known coenzyme Q-10 deficiency: 150 mg daily.

* For mitochondrial disorders (mitochondrial encephalomyopathies):
150-160 mg, or 2 mg/kg/day. In some cases, doses may be gradually
increased to 3000 mg per day.

* For heart failure in adults: 100 mg per day divided into 2 or 3 doses.

* For reducing the risk of future cardiac events in patients with recent
myocardial infarction: 120 mg daily in 2 divided doses.

* For high blood pressure: 120-200 mg per day divided into 2 doses.

* For isolated systolic hypertension: 60 mg twice daily.

* For preventing migraine headache: 100 mg three times daily. A dose of 1-3
mg/kg has also been used in pediatric and adolescent patients.

* For Parkinson’s disease: 300 mg, 600 mg, 1200 mg, and 2400 mg per day
in 3-4 divided doses.
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+ For HIV/AIDS: 200 mg per day.
+ For infertility in men: 200-300 mg per day.
+ For muscular dystrophy: 100 mg per day.
* For pre-eclampsia: 100 mg twice daily starting at week 20 of pregnancy
until delivery.
Dividing the total daily dose by taking smaller amounts two or three times a

day instead of a large amount all at once can help reduce side effects.

Other names

Co Q10, Co Q-10, Coenzima Q-10, Co-Enzyme 10, Coenzyme Q 10,
Coenzyme Q10, Co-Enzyme Q10, Co-Enzyme Q-10, Co-Q 10, CoQ10,
Co-Q10, CoQ-10, Ubidcarenone, Ubidécarénone, Ubiquinone-10.

Methodology
To learn more about how this article was written, please see the Natural
Medicines Comprehensive Database methodology

. (http://www.nlm.nih.gov/medlineplus/druginfo/natural/methodology.html).
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What is it?

Glucosamine sulfate is a naturally occurring chemical found in the human
body. It is in the fluid that is around joints. Glucosamine is also found in other
places in nature. For example, the glucosamine sulfate that is put into dietary
supplements is often harvested from the shells of shellfish. Glucosamine
sulfate used in dietary supplements does not always come from natural
sources. It can also be made in a laboratory.

Glucosamine sulfate is commonly used for arthritis. Scientists have studied it
extensively for this use. It is most often used for a type of arthritis called
osteoarthritis. This is the most common type of arthritis.

Over the years, people have tried glucosamine sulfate for a variety of other
uses. For example, it has been tried for glaucoma and for weight loss. But
glucosamine sulfate has not been adequately studied for these uses. There is
no proof that glucosamine sulfate is beneficial for these conditions.

There are different forms of glucosamine including glucosamine sulfate,
glucosamine hydrochloride, and N-acetyl-glucosamine. These different
chemicals have some similarities; however, they may not have the same

effects when taken as a dietary supplement. Most of the scientific research

done on glucosamine has been done on glucosamine sulfate. The information

on this page pertains to glucosamine sulfate. For information on the other
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forms of glucosamine, see the specific pages for each of them.

Dietary supplements that contain glucosamine often contain additional
ingredients. These additional ingredients are frequently chondroitin sulfate,
MSM, or shark cartilage. Some people think these combinations work better
than taking just glucosamine sulfate alone. So far, researchers have found no
proof that combining the additional ingredients with glucosamine adds any
benefit.

Glucosamine is also in some skin creams used to control arthritis pain. These
creams usually contain camphor and other ingredients in addition to
glucosamine. Researchers believe that any pain relief people may experience
from these creams is due to ingredients other than glucosamine. There is no
evidence that glucosamine can be absorbed through the skin.

Some glucosamine sulfate products are not labeled accurately. In some cases,
the amount of glucosamine actually in the product has varied from none to
over 100% of the amount stated on the product’s label. Some products have
contained glucosamine hydrochloride when glucosamine sulfate was listed on

the label.
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How effective is it?
Natural Medicines Comprehensive Database rates effectiveness based on
scientific evidence according to the following scale: Effective, Likely
Effective, Possibly Effective,

Possibly Ineffective, Likely Ineffective,

Ineffective, and Insufficient Evidence to Rate.
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The effectiveness ratings for GLUCOSAMINE SULFATE are as follows:

Likely effective for...
* Osteoarthritis. Most research on glucosamine sulfate has measured its
effectiveness on osteoarthritis of the knee. However, there is some evidence

that it might also help osteoarthritis of the hip or spine.

Some research suggests that glucosamine reduces pain of osteoarthritis in
the knee about as well as the over-the-counter pain reliever acetaminophen
(Tylenol). It also seems to reduce pain about as much as the nonsteroidal
anti-inflammatory drugs (NSAIDs) ibuprofen (Motrin, Advil) and
piroxicam (Feldene). But there is a difference between glucosamine sulfate
and these drugs in the time it takes to reduce pain. The NSAIDs, such as
Motrin, Advil, and Feldene, relieve symptoms and reduce pain usually

within about 2 weeks, but the glucosamine sulfate takes about 4-8 weeks.

Glucosamine sulfate does not seem to decrease pain in everyone who takes
it. Some people get no benefit. Some research shows that glucosamine
sulfate might not work very well for people with more severe, long-standing
osteoarthritis, or for people who are older or heavier.

In addition to relieving pain, glucosamine sulfate might also slow the

breakdown of joints in people with osteoarthritis who take it long-term.

Some researchers hope that glucosamine sulfate might keep osteoarthritis
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from getting worse as quickly as it otherwise might. There is some evidence

that people who take glucosamine sulfate might be less likely to need total

knee replacement surgery.

Possibly effective for...

* Temporomandibular joint (TMJ) arthritis. TMIJ is the joint in the jaw that
dentists often check for clicking and proper alignment. It can be a factor
related to jaw pain, chewing, yawning, and talking. Some research shows
that taking glucosamine sulfate works about as well as the nonsteroidal
anti-inflammatory drug (NSAID) ibuprofen (Motrin, Advil, etc) for
relieving jaw pain. In some people, pain relief appears to continue for up to

90 days after glucosamine sulfate is discontinued.

Insufficient evidence to rate effectiveness for...
* Glaucoma.

* Weight loss.

More evidence is needed to rate glucosamine sulfate for these uses.

How does it work?

Glucosamine sulfate is a chemical found in the human body. It is used by the

body to produce a variety of other chemicals that are involved in building
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tendons, ligaments, cartilage, and the thick fluid that surrounds joints.

Joints are cushioned by the fluid and cartilage that surround them. In some
people with osteoarthritis, the cartilage breaks down and becomes thin. This
results in more joint friction, pain, and stiffness. Researchers think that taking
glucosamine supplements may either increase the cartilage and fluid
surrounding joints or help prevent breakdown of these substances, or maybe
both.

Some researchers think the “sulfate” part of glucosamine sulfate is also
important. Sulfate is needed by the body to produce cartilage. This is one
reason why researchers believe that glucosamine sulfate might work better
than other forms of glucosamine such as glucosamine hydrochloride or

N-acetyl glucosamine. These other forms do not contain sulfate.

Are there safety concerns?

Glucosamine sulfate is LIKELY SAFE when used appropriately by adults.

Glucosamine sulfate can cause some mild side effects including nausea,
heartburn, diarrhea, and constipation. Uncommon side effects are drowsiness,

skin reactions, and headache. These are rare.

Special precautions & warnings:

Pregnancy or breast-feeding: There is not enough reliable scientific

information available to know if glucosamine sulfate is safe to take during
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pregnancy or while breast-feeding. Until more is known, do not take

glucosamine sulfate while pregnant or breast-feeding.

Asthma: There is one report linking an asthma attack with taking
glucosamine. It is not known for sure if glucosamine was the cause of the
asthma attack. Until more is known, people with asthma should be cautious

about taking products that contain glucosamine.

Diabetes: Some early research suggested that glucosamine sulfate might raise
blood sugar in people with diabetes. However, more recent and more reliable
research now shows that glucosamine sulfate does not seem to affect blood
sugar control in people with type 2 diabetes. Glucosamine appears to be safe

for most people with diabetes, but blood sugar should be monitored closely.

Shellfish allergy: Because some glucosamine sulfate products are made from
the shells of shrimp, lobsters or crabs, there is concern that glucosamine
products might cause allergic reactions in people who are allergic to shellfish.
But allergic reactions in people with shellfish allergy are typically caused by
the meat of shellfish, not the shell. There are no reports of allergic reactions to
glucosamine in people who are allergic to shellfish. There is also some

information that people with shellfish allergy can safely take glucosamine

products.
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Are there interactions with medications?
Major

Do not take this combination.

Warfarin (Coumadin)

Warfarin (Coumadin) is used to slow blood clotting. There are several reports
showing that taking glucosamine sulfate with or without chondroitin increases
the effect of warfarin (Coumadin), making blood clotting even slower. This
can cause bruising and bleeding that can be serious. Don't take glucosamine
sulfate if you are taking warfarin (Coumadin). Many natural medicines can

interact with warfarin (Coumadin).

Moderate

Be cautious with this combination.

Medications for cancer (Antimitotic chemotherapy)

Some medications for cancer work by decreasing how fast cancer cells can
copy themselves. Some scientists think that glucosamine sulfate might
increase how fast tumor cells can copy themselves. Taking glucosamine
sulfate along with some medications for cancer might decrease the

effectiveness of these medications for cancer. Any person who is receiving

chemotherapy should talk with their health provider before taking
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glucosamine sulfate.

Some of these medications are etoposide (VP16, VePesid), teniposide

(VM26), and doxorubicin (Adriamycin).

Minor

Be watchful with this combination.

Acetaminophen (Tylenol, others)

There is some concern that taking glucosamine sulfate and acetaminophen
(Tylenol, others) together might affect how well each works. But more
information is needed to know if this interaction is a big concern. For now,

most experts say it is okay to use both together.

Medications for diabetes (Antidiabetes drugs)

There has been concern that glucosamine sulfate might increase blood sugar in
people with diabetes. There was also the concern that glucosamine sulfate
might decrease how well diabetes medications work. However, research now
shows that glucosamine sulfate probably does not increase blood sugar in
people with diabetes. Therefore, glucosamine sulfate probably does not

interfere with diabetes medications. To be cautious, if you take glucosamine

sulfate and have diabetes, monitor your blood sugar closely.
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Some medications used for diabetes include glimepiride (Amaryl), glyburide
(DiaBeta, Glynase PresTab, Micronase), insulin, pioglitazone (Actos),
rosiglitazone (Avandia), chlorpropamide (Diabinese), glipizide (Glucotrol),

tolbutamide (Orinase), and others.

Are there interactions with herbs and supplements?

There are no known interactions with herbs and supplements.

Are there interactions with foods?

There are no known interactions with foods.

What dose is used?

The following doses have been studied in scientific research:

BY MOUTH:
+ Osteoarthritis: 1500 mg once daily or 500 mg three times daily.
Temporomandibular joint (TMJ) arthritis: 500 mg three times daily.

Other names
2-Amino-2-Deoxy-Beta-D-Glucopyranose, 2-Amino-2-Deoxy-D-Glucose
Sulfate, 2-amino-2-deoxyglucose sulfate, Amino Monosaccharide,

Chitosamine,  Chlorure = de  Potassium-Sulfate = de  Glucosamine,
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D-Glucosamine, D-Glucosamine Sulfate, D-Glucosamine Sulphate, G6S,
Glucosamine, Glucosamine Potassium Sulfate, Glucosamine Sulfate 2KClI,
Chloride,
Glucosamine Sulphate KCI, Glucosamine-6-Phosphate, GS, Mono-Sulfated

Glucosamine  Sulfate-Potassium Glucosamine  Sulphate,
Saccharide,

Poly-(1->3)-N-Acetyl-2-Amino-2-Deoxy-3-O-Beta-D-Glucopyranurosyl-4-(or
6-) Sul, de

Glucosamine, Sulfate de Glucosamine 2KCl, SG, Sulfated Monosaccharide,

Saccharide Mono-Sulfaté, Saccharide Sulfaté, Sulfate

Sulfated Saccharide, Sulfato de Glucosamina.

Glucosamine Hydrochloride and N-Acetyl Glucosamine are different than
Glucosamine Sulfate. For information on these different products, see the

Glucosamine Hydrochloride and N-Acetyl Glucosamine listings.

Methodology
To learn more about how this article was written, please see the Natural
Medicines Comprehensive Database methodology

(http://www.nlm.nih.gov/medlineplus/druginfo/natural/methodology.html).
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What is it?

Glucosamine is usually made from seashells, or it can be made in the
laboratory. Glucosamine hydrochloride is one of several forms of
glucosamine.

Glucosamine hydrochloride is used for osteoarthritis, knee pain, back pain,
and glaucoma. However, no one knows yet whether it is effective for any of
these conditions. There have been some preliminary studies, but more
research is needed. It is important to read the labels of glucosamine products
carefully since several different forms of glucosamine are sold as
supplements. These products may contain glucosamine sulfate, glucosamine
hydrochloride, or N-acetyl-glucosamine. These different chemicals have
some similarities; however, they may not have the same effects when taken
as a dietary supplement. Most of the scientific research done on
glucosamine has been done on glucosamine sulfate. See the separate listing
for glucosamine sulfate. The information on this page is about glucosamine
hydrochloride.

Dietary supplements that contain glucosamine often contain additional
ingredients. These additional ingredients are frequently chondroitin sulfate,
MSM, or shark cartilage. Some people think these combinations work better

than taking just glucosamine alone. So far, researchers have found no proof

a3 UHEEBE LT
Tnat I ATEE BERNOIELNDL N, ERETIELZ L TX
Do Ty I UL, Jva I o~ BETH D,

7t I R, BVEBIEE . IREAE TR . IR & Ok EEI
LN TWDLN, ZHODIERICRBH 20 E ) NTELEDL 7
W PARFZEIZ N O TOR TV AR, S HITHIENLETH 5,
BREO NV a IR’y A e LTRSS TWDTZD, 7
NaY I VBRI O T NV ERERS G ENPRUITH L, Zhbo
X, Zvay I URERE, vt I UlERBE, N—T'Fus
NI VEEEALTHD EBDD, 2D DLW EITERIL
WAN, RKEMPIEME L TERLEGSICR LR RH D LIRS
720 BEEMIRFZE DO KL, v a2 VRIS W T Thiu T
DN, TOR=VOEFRIZZ NN I UEBEICET A0 TH B,

At U EEDEEMBAERIZ, Z2OHA, 2 R FUR
e, MSM (AFNAHINT 5 =L AZ L) F AREEMORESS S E A
TWb, 2OX ) ARG DLER T L ah I VEMED EEERS
HEEZDANBND, L, DL A, Zah I Ao psy

Ok EESLE S M EAE (National Library of Medicine (NLM)) MedlinePlus : http:/www.nlm.nih.gov/medlineplus/druginfo/natural/747.html

202




that combining the additional ingredients with glucosamine adds any

benefit. Products that contain glucosamine and glucosamine plus
chondroitin vary a great deal. Some do not contain what the label claims.
The difference can range from 25% to 115%. Some products in the US that
are labeled glucosamine sulfate are actually glucosamine hydrochloride with
added sulfate. This product will likely have different effects than one which

contains glucosamine sulfate.
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How effective is it?

Natural Medicines Comprehensive Database rates effectiveness based on
scientific evidence according to the following scale: Effective, Likely
Effective, Possibly Effective, Possibly Ineffective, Likely Ineffective,
Ineffective, and Insufficient Evidence to Rate.

The effectiveness ratings for GLUCOSAMINE HYDROCHLORIDE are

as follows:

ZhF

&7 — # ~X— & (Natural Medicines Comprehensive Database) (3.
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Insufficient evidence to rate effectiveness for...

* Osteoarthritis. There is conflicting evidence about the effectiveness of
glucosamine hydrochloride for osteoarthritis. Most of the evidence
supporting the use of glucosamine hydrochloride comes from studies of a
particular product (CosaminDS, Nutramax Laboratories) that contains a
combination of glucosamine hydrochloride, chondroitin sulfate, and
manganese ascorbate. Some evidence suggests that this combination can
improve pain in people with osteoarthritis of the knee. This combination

might work better in people with mild-to-moderate osteoarthritis than in
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people with severe osteoarthritis.

Other research suggests that taking glucosamine hydrochloride alone or in
combination with chondroitin sulfate doesn’t reduce pain in people with
osteoarthritis of the knee.

A lot more research has been done on glucosamine sulfate (see separate
listing) than on glucosamine hydrochloride. There is some thought that
glucosamine sulfate may be more effective than glucosamine hydrochloride
for osteoarthritis. One study comparing the two showed no difference. But
some researchers have criticized the quality of that study.

* Knee pain. There is some evidence that glucosamine hydrochloride might
provide some pain relief for people who have regularly occurring knee
pain as a result of joint injury.

* Rheumatoid arthritis. Some early research shows that taking a specific
glucosamine hydrochloride product (Rohto Pharmaceuticals Co.) in
combination with prescription medical treatments reduces pain compared
to a sugar pill. But this product does not seem to reduce the number of
painful or swollen joints or decrease inflammation.

* Back pain.

* Glaucoma.

More evidence is needed to rate glucosamine hydrochloride for these uses.
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How does it work?

Glucosamine in the body is used to make a “cushion” that surrounds the
joints. In osteoarthritis, this cushion becomes thinner and stiff. Taking
glucosamine hydrochloride as a supplement might help to supply the

materials needed to rebuild the cushion.

Some researchers believe that glucosamine hydrochloride might not work as
well as glucosamine sulfate. They think the “sulfate” part of glucosamine
sulfate is the important factor because sulfate is needed by the body to

produce cartilage.

Are there safety concerns?
Glucosamine hydrochloride is POSSIBLY SAFE for most adults when used
short-term. The safety of long-term use is unknown. Glucosamine

hydrochloride can cause gas, bloating, and cramps.

Some glucosamine products do not contain the labeled amount of
glucosamine or contain excessive amounts of manganese. Ask your

healthcare provider about reliable brands.

Some preliminary research suggests that glucosamine might raise blood
sugar in people with diabetes. However, more reliable research indicates that

glucosamine does not seem to significantly affect blood sugar control in
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people with type 2 diabetes. Glucosamine with routine blood sugar

monitoring appears to be safe for most people with diabetes.

There is some concern that glucosamine products might cause allergic
reactions in people who are sensitive to shellfish. Glucosamine is produced
from the shells of shrimp, lobster, and crabs. But allergic reactions in people
with shellfish allergy are caused by the meat of shellfish, not the shell. There
are no reports of allergic reactions to glucosamine in people who are allergic
to shellfish. There is also some information that people with shellfish allergy

can safely take glucosamine products.

Special precautions & warnings:
Pregnancy and breast-feeding: Not enough is known about the use of
glucosamine hydrochloride during pregnancy and breast-feeding. Stay on

the safe side and avoid use.

Asthma: Glucosamine hydrochloride might make asthma worse. If you

have asthma, use caution with glucosamine hydrochloride.

Surgery: Glucosamine hydrochloride might affect blood sugar levels and
might interfere with blood sugar control during and after surgery. Stop using

glucosamine hydrochloride at least 2 weeks before a scheduled surgery.
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Are there interactions with medications?
Major

Do not take this combination.

Warfarin (Coumadin)

Warfarin (Coumadin) is used to slow blood clotting. There are several
reports showing that taking glucosamine hydrochloride with or without
chondroitin increases the effect of warfarin (Coumadin) on blood clotting.
This can cause bruising and bleeding that can be serious. Don't take

glucosamine hydrochloride if you are taking warfarin (Coumadin).

Moderate

Be cautious with this combination.

Medications for cancer (Antimitotic chemotherapy)

Some medications for cancer work by decreasing how fast cancer cells can
copy themselves. Some scientists think that glucosamine might increase
how fast tumor cells can copy themselves. Taking glucosamine
hydrochloride along with some medications for cancer might decrease the

effectiveness of these medications.
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Minor

Be watchful with this combination.

Acetaminophen (Tylenol, others)
There is some concern that taking glucosamine hydrochloride and
acetaminophen (Tylenol, others) together might affect how well each works.

But more information is needed to know if this interaction is a big concern.

Medications for diabetes (Antidiabetes drugs)

There has been concern that glucosamine hydrochloride might increase
blood sugar in people with diabetes. There was also the concern that
glucosamine hydrochloride might decrease how well medications used for
diabetes work. However, research now indicates that glucosamine
hydrochloride probably does not increase blood sugar in people with
diabetes. Therefore, glucosamine hydrochloride probably does not interfere
with diabetes medications.

To be cautious, if you take glucosamine

hydrochloride and have diabetes, monitor your blood sugar closely.

Some medications used for diabetes include glimepiride (Amaryl), glyburide
(DiaBeta, Glynase PresTab, Micronase), insulin, pioglitazone (Actos),
rosiglitazone (Avandia), chlorpropamide (Diabinese), glipizide (Glucotrol),

tolbutamide (Orinase), and others.
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Are there interactions with herbs and supplements?

There are no known interactions with herbs and supplements.

Are there interactions with foods?

There are no known interactions with foods.

What dose is used?

The appropriate dose of glucosamine hydrochloride depends on several
factors such as the user's age, health, and several other conditions. At this
time there is not enough scientific information to determine an appropriate
range of doses for glucosamine hydrochloride. Keep in mind that natural
products are not always necessarily safe and dosages can be important. Be
sure to follow relevant directions on product labels and consult your

pharmacist or physician or other healthcare professional before using.

Other names

2-amino-2-deoxyglucose hydrochloride,
2-Amino-1-Deoxy-Beta-D-Glucopyranose, Amino Monosaccharide,
Chitosamine, Chlorhidrato de Glucosamina, Chlorhydrate de Glucosamine,
D-Glucosamine HCI, Glucosamine, Glucosamine HCI, Glucosamine KCIl,

Glucosamine-6-Phosphate.
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Methodology

To learn more about how this article was written, please see the Natural
Medicines Comprehensive Database methodology.methodology
(http://www.nlm.nih.gov/medlineplus/druginfo/natural/methodology.html).
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What is it?
Chondroitin sulfate is a chemical that is normally found in cartilage around
joints in the body. Chondroitin sulfate is manufactured from animal sources,

such as cow cartilage.

Chondroitin sulfate is used for osteoarthritis. It is often used in combination
with other products, including manganese ascorbate, glucosamine sulfate,
glucosamine hydrochloride, or N-acetyl glucosamine. Research from a
couple of decades ago showed that chondroitin sulfate helped arthritis pain
when taken with conventional medicines, such as aspirin, for pain and
swelling. But later research wasn’t so positive. Now, scientists believe that,

overall, chondroitin sulfate may reduce arthritis pain slightly.
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Some people use chondroitin sulfate for heart disease, weak bones
(osteoporosis), and high cholesterol. Chondroitin sulfate is also used in a

complex with iron for treating iron-deficiency anemia.

Chondroitin sulfate is available as an eye drop for dry eyes. In addition, it is
used during cataract surgery, and as a solution for preserving corneas used
for transplants. It is approved by the FDA for these uses.

Some people with arthritis use ointments or skin creams for pain that
contain chondroitin sulfate, in combination with glucosamine sulfate, shark
cartilage, and camphor. But as far as we know, chondroitin sulfate isn’t
absorbed through the skin. That would mean that any benefit from these

creams and ointments is due to some other ingredient.

There is great variability among chondroitin and chondroitin plus
glucosamine products. Some products contain no chondroitin despite label
claims, while others contain more chondroitin than the label shows. Price
isn’t always a guarantee of quality. Low-cost chondroitin products (less than
$1 per 1200 mg chondroitin) seem to contain little chondroitin, but some

higher-priced products may also contain less chondroitin than claimed.

Look out for chondroitin plus glucosamine combination products that also

contain manganese (e.g., CosaminDS). Be sure to follow product directions.
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When taken at doses slightly higher than the recommended dose, these
products can sometimes supply more than the safe daily intake of
manganese, which is 11 mg per day. Taking more than 11 mg per day of

manganese might significantly poison the central nervous system.
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How effective is it?

Natural Medicines Comprehensive Database rates effectiveness based on
scientific evidence according to the following scale: Effective, Likely
Effective, Possibly Effective, Possibly Ineffective, Likely Ineffective,
Ineffective, and Insufficient Evidence to Rate.

The effectiveness ratings for CHONDROITIN SULFATE are as follows:

Possibly effective for...

* Dry eyes as an eye drop.

+ Reducing pain from a type of arthritis called osteoarthritis, when taken by
mouth. Clinical research on the effectiveness of chondroitin sulfate taken
by mouth for osteoarthritis is inconsistent. The reason for contradictory
findings is unclear, but could be due to differences in people studied,
different products used, or other differences in study design. Researchers
who have looked at all the research to date have concluded that overall,
the evidence shows that some people with osteoarthritis of the knee can
experience some benefit from taking chondroitin; however, pain relief is

likely to be modest or possibly insignificant.
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Some skin creams containing chondroitin sulfate are promoted for
reducing osteoarthritis pain. There is some evidence that a skin cream
containing chondroitin sulfate in combination with glucosamine sulfate,
shark cartilage, and camphor seems to reduce arthritis symptoms. But any
symptom relief is most likely due to the camphor and not the other
ingredients. There’s no research showing that chondroitin is absorbed

through the skin.

Insufficient evidence to rate effectiveness for...

+ Heart attack. There is some preliminary evidence that taking chondroitin
sulfate by mouth might lower the risk of having a first or recurrent heart
attack.

+ Heart disease.

+ Osteoporosis (weak bones).

+ High cholesterol.

+ Other conditions.

More evidence is needed to rate chondroitin sulfate for these uses.

How does it work?
In osteoarthritis, the cartilage in the joints breaks down. Taking chondroitin

sulfate, one of the building blocks of cartilage, might slow this breakdown.
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Are there safety concerns?

Chondroitin sulfate is LIKELY SAFE for most people. It can cause some
mild stomach pain and nausea. Other side effects that have been reported are
diarrhea, constipation, swollen eyelids, leg swelling, hair loss, and irregular
heartbeat.

There is some concern about the safety of chondroitin sulfate because it
comes from animal sources. Some people are worried that unsafe
manufacturing practices might lead to contamination of chondroitin
products with diseased animal tissues, including those that might transmit
bovine spongiform encephalopathy (mad cow disease). So far, there are no
reports of chondroitin causing disease in humans, and the risk is thought to
be low.

Some chondroitin products contain excess amounts of manganese. Ask your

healthcare professional about reliable brands.

Special precautions & warnings:
Pregnancy and breast-feeding: Not enough is known about the use of
chondroitin sulfate during pregnancy and breast-feeding. Stay on the safe

side and avoid use.

Asthma: There is some concern that chondroitin sulfate might make asthma

worse. If you have asthma, use chondroitin sulfate cautiously.
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Prostate cancer: Preliminary research suggests that chondroitin may cause
the spread or recurrence of prostate cancer. This effect has not been shown
with chondroitin sulfate supplements. Still, until more is known, don’t take
chondroitin sulfate if you have prostate cancer or are at high risk for

developing it (you have a brother or father with prostate cancer).

Are there interactions with medications?
Moderate

Be cautious with this combination.

Warfarin (Coumadin)

Warfarin (Coumadin) is used to slow blood clotting. There are several
reports showing that taking chondroitin with glucosamine increases the
effect of warfarin (Coumadin) on blood clotting. This can cause bruising and
bleeding that can be serious. Don't take chondroitin if you are taking

warfarin (Coumadin).

Are there interactions with herbs and supplements?

There are no known interactions with herbs and supplements.

Are there interactions with foods?

There are no known interactions with foods.
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What dose is used?

The following doses have been studied in scientific research:

BY MOUTH:
* For osteoarthritis: the typical dose of chondroitin sulfate is 200-400 mg
two to three times daily or 1000-1200 mg as a single daily dose.
APPLIED TO THE SKIN:
* For osteoarthritis: a cream containing 50 mg/g of chondroitin sulfate, 30
mg/g of glucosamine sulfate, 140 mg/g of shark cartilage, and 32 mg/g of

camphor has been used as needed for sore joints for up to 8 weeks.

Other names

Calcium Chondroitin Sulfate, CDS, Chondroitin, Chondroitin Polysulfate,
Chondroitin Polysulphate, Chondroitin Sulfate A, Chondroitin Sulfates,
Chondroitin Sulfate B, Chondroitin Sulfate C, Chondroitin Sulphates,
Chondroitin Sulphate A Sodium, Chondroitine, Chondroitine Sulfate A,
Chondroitine Sulfate B, Chondroitine Sulfate C, Chondroitine 4-sulfate,
Chondroitine 4- et 6- sulfate, Condroitin, CPS, CS, CSA, CSC, GAG,
Galactosaminoglucuronoglycan Sulfate, Chondroitin 4-sulfate, Chondroitin
4- and 6-sulfate,
Poly-(1->3)-N-aceltyl-2-amino-2-deoxy-3-O-beta-D-glucopyranurosyl-4-(or
6-), Polysulfate de Chondroitine, Sulfate de Chondroitine, Sulfate de

Galactosaminoglucuronoglycane, Sulfates de Chondroitine, Sulfato de
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Condroitina.

Methodology

To learn more about how this article was written, please see the Natural
Medicines Comprehensive Database methodology.methodology
(http://www.nlm.nih.gov/medlineplus/druginfo/natural/methodology.html).

Chondroitine, Sulfato de Condroitina.
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Medicines Comprehensive Database ([ SXFE e 57— 5 ~N—X)
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Overview
Alpha-lipoic acid is a vitamin-like chemical called an antioxidant. Yeast,
liver, kidney, spinach, broccoli, and potatoes are good sources of

alpha-lipoic acid. It is also made in the laboratory for use as medicine.

Alpha-lipoic acid is used for diabetes and nerve-related symptoms of
diabetes including burning, pain, and numbness in the legs and arms. High

doses of alpha-lipoic acid are approved in Germany for the treatment of
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these symptoms.

Some people use alpha-lipoic acid for memory loss, chronic fatigue
syndrome (CFS), HIV /AIDS, cancer, liver disease, diseases of the heart

and blood vessels and Lyme disease.

Alpha-lipoic acid is also used to treat eye -related disorders, such as damage
to the retina, cataracts, glaucoma, and an eye disease called Wilson’s

disease.
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How does it work?

Alpha-lipoic acid seems to help prevent certain kinds of cell damage in the
body, and also restores vitamin levels such as vitamin E and vitamin C.
There is also evidence that alpha-lipoic acid can improve the function and

conduction of neurons in diabetes.

Alpha-lipoic acid is used in the body to break down carbohydrates and to

make energy for the other organs in the body.

Alpha-lipoic acid seems to work as an antioxidant, which means that it
might provide protection to the brain under conditions of damage or injury.

The antioxidant effects might also be helpful in certain liver diseases.
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SIDE EFFECTS

ALPHA-LIPOIC ACID SIDE EFFECTS & SAFETY

Alpha-lipoic acid is POSSIBLY SAFE for most adults when taken by
mouth or applied to the skin. People taking alpha-lipoic acid by mouth
might get a rash. People at risk for thiamine deficiency should take a

thiamine supplement.

People with diabetes should be careful to check their blood sugar levels

because alpha-lipoic acid might lower blood sugar.

Special Precautions & Warnings:
Pregnancy and breast-feeding: Not enough is known about the use of
alpha-lipoic acid during pregnancy and breast-feeding. Stay on the safe side

and avoid use.

Diabetes: Alpha-lipoic acid can decrease blood sugar levels. Your diabetes

medications might need to be adjusted by your healthcare provider.

Excessive use of alcohol/thiamine deficiency: Alcohol can lower the
amount of thiamine (vitamin B1) in the body. Taking alpha-lipoic acid when
there is a shortage of thiamine might cause serious health problems. If you

drink a lot of alcohol and take alpha-lipoic acid too, you should take a
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thiamine supplement.

Thyroid disease: Taking alpha-lipoic acid might interfere with treatments

for under-active or over-active thyroid.

Interactions

Moderate Interaction

Be cautious with this combination

* Medications for cancer (Chemotherapy) interacts with ALPHA-LIPOIC
ACID. Alpha-lipoic acid is an antioxidant. There is some concern that
antioxidants might decrease the effectiveness of some medications used

for cancers. But it is too soon to know if this interaction occurs.

Minor Interaction

Be cautious with this combination
(Antidiabetes
ALPHA-LIPOIC ACID. Alpha-lipoic acid might decrease blood sugar.

Medications for diabetes drugs) interacts with
Diabetes medications are also used to lower blood sugar. Taking
alpha-lipoic acid along with diabetes medications might cause your blood
sugar to go too low. But more evidence is needed to know if this

interaction is a big concern. Monitor your blood sugar closely.

Some medications used for diabetes include glimepiride (Amaryl), glyburide
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(DiaBeta, Glynase PresTab, Micronase), insulin, pioglitazone (Actos),
rosiglitazone (Avandia), chlorpropamide (Diabinese), glipizide

(Glucotrol), tolbutamide (Orinase), and others.

Dosing
Alpha-lipoic acid Dosing

The following doses have been studied in scientific research:

BY MOUTH:
* For treating type 2 diabetes and improving symptoms such as burning,

pain, and numbness in the legs and arms: 600 or 1200 mg daily.
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Saw apalmetto

This fact sheet provides basic information about the herb plant or part of a
plant used for its flavor, scent, or potential therapeutic properties. Includes
flowers, leaves, bark, fruit, seeds, stems, and roots. saw palmetto—common
names, uses, potential side effects, and resources for more information. Saw
palmetto is a small palm tree native to the eastern United States. Its fruit was

used medicinally by the Seminole Tribe of Florida.
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Common Names:

saw palmetto, American dwarf palm tree, cabbage palm

Latin Name:

Serenoa repens, Sabal serrulata

What Saw Palmetto Is Used For

+ Saw palmetto is used mainly for urinary symptoms associated with an
enlarged prostate gland (also called benign prostatic hyperplasia, or BPH).

+ Saw palmetto is also used for other conditions, including chronic pelvic
pain, bladder disorders, decreased sex drive, hair loss, hormone

imbalances, and prostate cancer.

How Saw Palmetto Is Used
+ The ripe fruit of saw palmetto is used in several forms, including ground
and dried fruit or whole berries. It is available as liquid extracts, tablets,

capsules, and as an infusion or a tea.

What the Science Says

+ Several small studies suggest that saw palmetto may be effective for
treating BPH symptoms. However, an NCCAM-cofunded study in 369
older men demonstrated that saw palmetto extract administered at up to

three times the standard daily dose (320 mg) did not reduce the urinary
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saw palmetto, American dwarf palm tree, cabbage palm

F4

Serenoa repens, Sabal serrulata
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symptoms associated with BPH more than placebo. In addition, a 2009
review of the research concluded that saw palmetto has not been shown to

be more effective than placebo for this use.

+ In 2006, a large NIH-funded study of 225 men with moderate-to-severe
BPH found no improvement with 320 mg saw palmetto daily for 1 year
versus placebo.

+ There is not enough scientific evidence to support the use of saw palmetto
for reducing the size of an enlarged prostate or for any other conditions.

+ Saw palmetto does not appear to affect readings of prostate-specific
antigen (PSA) levels. PSA is protein produced by cells in the prostate.
The PSA test is used to screen for prostate cancer and to monitor patients
who have had prostate cancer.

+ An NCCAM-funded study is looking at the effects of saw palmetto extract

on prostate cancer cells.

Side Effects and Cautions
+ Saw palmetto appears to be well tolerated by most users. It may cause mild
side effects, including stomach discomfort.
« Tell all your health care providers about any complementary and
alternative practices you use. Give them a full picture of what you do to
manage your health. This will help ensure coordinated and safe care. For

tips about talking with your health care providers about CAMA group of
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diverse medical and health care systems, practices, and products that are
not presently considered to be part of conventional medicine.
Complementary medicine is used together with conventional medicine,
and alternative medicine is used in place of conventional medicine., see

NCCAM’s Time to Talk campaign.

EOIEEHIZ L VD B MiE, NCCAM @ 5531 v 2—
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What is it?

Saw palmetto is a plant. Its ripe fruit is used to make medicine.

Saw palmetto is best known for its use in decreasing symptoms of an
enlarged prostate (benign prostatic hypertrophy, BPH). According to many
research studies, it is effective for this use.

Saw palmetto is used for treating certain types of prostate infections. It is
also sometimes used, in combination with other herbs, to treat prostate
cancer.

Some people use saw palmetto for colds and coughs, sore throat, asthma,
chronic bronchitis, chronic pelvic pain syndrome, and migraine headache. It
is also used to increase urine flow (as a diuretic), to promote relaxation (as a

sedative), and to enhance sexual drive (as an aphrodisiac).
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How effective is it?

Natural Medicines Comprehensive Database rates effectiveness based on
scientific evidence according to the following scale: Effective, Likely
Effective, Possibly Effective, Possibly Ineffective, Likely Ineffective,
Ineffective, and Insufficient Evidence to Rate.

The effectiveness ratings for SAW PALMETTO are as follows:

ZhF

&7 — # ~X— & (Natural Medicines Comprehensive Database) (3.

ARIE 2 B FRIRERUZ FADWTLU R O & 9 72 7 B TR L TV 2,
(%h) NREAZN), TRBE O AR TR 6 MM, NI/
MEEZh ), T3 Z2REHLD3 70 < BRI C & 7200

JaxX YT OiHMIIILL TO LB TH D,

Possibly ineffective for...

* Enlarged prostate (benign prostatic hyperplasia; BPH). There is
conflicting and contradictory research about the benefits of saw palmetto
for prostate symptoms. Some research has shown that saw palmetto might
modestly improve symptoms such as going to the bathroom at night in
some men. But higher quality and more reliable research seems to
indicate that saw palmetto has little or no benefit for reducing these

symptoms. Any benefit is modest at best.
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Insufficient evidence to rate effectiveness for...

* Treating prostate infections and chronic pelvic pain syndrome. Saw
palmetto doesn’t seem to help prostate infections or chronic pelvic pain
syndrome.

* Prostate cancer. Research studies to date have found that taking saw
palmetto doesn’t seem to prevent prostate cancer.

* Baldness. Some men report that using saw palmetto with beta-sitosterol
makes them grow more and better hair.

* Colds and coughs.

* Sore throat.

+ Asthma.

* Chronic bronchitis.

* Migraine headache.

* Increasing breast size.

* Reducing bleeding after prostate surgery.

* Other conditions.

More evidence is needed to rate the effectiveness of saw palmetto for these

uses.

How does it work?
Saw palmetto doesn’t shrink the overall size of the prostate, but it seems to

shrink the inner lining that puts pressure on the tubes that carry urine.
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Are there safety concerns?

Saw palmetto is LIKELY SAFE for most people. Side effects are usually
mild. Some people have reported dizziness, headache, nausea, vomiting,
constipation, and diarrhea. Some people have reported that saw palmetto
causes impotence. But these side effects do not seem to occur any more
often with saw palmetto than with a sugar pill.

There is some concern that saw palmetto might cause liver or pancreas
problems in some people. There have been two reports of liver damage and
one report of pancreas damage in people who took saw palmetto. But there
is not enough information to know if saw palmetto was the actual cause of

these side effects.

Special precautions & warnings:

Pregnancy and breast-feeding: Saw palmetto is LIKELY UNSAFE when
used during pregnancy or breast-feeding. It acts like a hormone, and this
could be dangerous to the pregnancy. Don’t use during pregnancy or
breast-feeding.

Surgery: Saw palmetto might slow blood clotting. There is some concern
that it might cause extra bleeding during and after surgery. Stop using saw
palmetto at least 2 weeks before a scheduled surgery.

Are there interactions with medications?

Moderate

Be cautious with this combination.
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Birth control pills (Contraceptive drugs)

Some birth control pills contain estrogen. Saw palmetto might decrease the
effects of estrogen in the body. Taking saw palmetto along with birth control
pills might decrease the effectiveness of birth control pills. If you take birth
control pills along with saw palmetto, use an additional form of birth control

such as a condom.

Some birth control pills include ethinyl estradiol and levonorgestrel
(Triphasil),
Ortho-Novum 7/7/7), and others.

ethinyl estradiol and norethindrone (Ortho-Novum 1/35,

Estrogens
Saw palmetto seems to decrease estrogen levels in the body. Taking saw
palmetto along with estrogen pills might decrease the effectiveness of

estrogen pills.

Some estrogen pills include conjugated equine estrogens (Premarin), ethinyl

estradiol, estradiol, and others.

Medications that slow blood clotting (Anticoagulant / Antiplatelet
drugs)
Saw palmetto might slow blood clotting. Taking saw palmetto along with

medications that also slow clotting might increase the chances of bruising
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EHIMA D,

ORI I, o F =L A RNTIOF— L E LRI AARA R L
(Ortho-Novum 1/35, Ortho-Novum 7/7/7) ZEn1 &% 5,

B O N = ) AN

JaX )Y UIIMENOZ A ha U BRI IEL X7, JaX)
Yoz A baFZ U AL EBICRIATS L, =22 b RO R %
/D HENNH D,

T haF AR, ey X fuFy (FLr<wly), =F
:w°i1#77ﬁ—w\i2%59ﬁ~w%ﬁ&éo

MEDOBEEZE O DI (FLREZEK /Fu/ M)
J aX ) Y TR OEE AR S LB H H DT, MK OEEE &
FEOLHHIE L HIERT L, HICHILOY A7 BEE 5.

228




and bleeding.

Some medications that slow blood clotting include aspirin, clopidogrel
(Plavix), diclofenac (Voltaren, Cataflam, others), ibuprofen (Advil, Motrin,
others), naproxen (Anaprox, Naprosyn, others), dalteparin (Fragmin),

enoxaparin (Lovenox), heparin, warfarin (Coumadin), and others.

Are there interactions with herbs and supplements?

There are no known interactions with herbs and supplements.

Are there interactions with foods?

There are no known interactions with foods.

What dose is used?

The following doses have been studied in scientific research:

BY MOUTH:
* For benign prostatic hyperplasia (BPH): 160 mg twice daily or 320 mg

once daily.

Other names
American Dwarf Palm Tree, Baies du Chou Palmiste, Baies du Palmier Scie,
Cabbage Palm, Chou Palmiste, Ju-Zhong, Palma Enana Americana, Palmier

de Floride, Palmier Nain, Palmier Nain Américain, Palmier Scie, Sabal,

MK OFEE %8 S HHITIE, TAEY V., 7 R LL (FoE
I AR), vruTdxzF ., vraders (RVELL BETT
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XYY (BRI A ANV TN T ) (IwTY)
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KAy (N—7) V7V A NEDOHEEA

HAMEY (N—7) VTV A R EOHEERIZDNL 20,

Rih & OHEEH
b &L OMAEERITDN G20,

kA&
FHARTIE TIROIRA EARET S TV 5,

&R
* ANZARIERAE (BPH) : 160mg % 1 H 2B 1% 320mg % 1 H 1 [1]

B4
American Dwarf Palm Tree, Baies du Chou Palmiste, Baies du Palmier Scie,
Cabbage Palm, Chou Palmiste, Ju-Zhong, Palma Enana Americana, Palmier

de Floride, Palmier Nain, Palmier Nain Américain, Palmier Scie, Sabal,
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Sabal Fructus, Sabal serrulata, Saw Palmetto Berry, Serenoa repens, Serenoa

serrulata.

Methodology
To learn more about how this article was written, please see the Natural
Medicines Database

Comprehensive methodology.methodology

(http://www.nlm.nih.gov/medlineplus/druginfo/natural/methodology.html).

Sabal Fructus, Sabal serrulata, Saw Palmetto Berry, Serenoa repens, Serenoa

serrulata.

Fik

ZDRENED LI IZENINL TV D DOFEMIZ OV TIE, Natural
Medicines Comprehensive Database (HIRIESIRE T —H# X—R) Fik
(http://www.nlm.nih.gov/medlineplus/druginfo/natural/methodology.html)
=2,
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TAURINE

OVERVIRW

Taurine is an amino acid, a chemical that is a required building block of
protein. Taurine is found in large amounts in the brain, retina, heart, and

blood cells called platelets. The best food sources are meat and fish.

You may see taurine referred to as “a conditional amino acid,” to distinguish
it from “an essential amino acid.” A “conditional amino acid” can be
manufactured by the body, but an “essential amino acid” cannot be made by

the body and must be provided by the diet. People who, for one reason or
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4 WebMD (ARG = = — 2 AR AHRYES 5 7 = T A 1) -

http://www.webmd.com/vitamins-supplements/ingredientmono-1024-TAURINE.aspx?activeIngredientld=1024&activelngredientName=TAURINE &source=3
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another, cannot make taurine, must get all the taurine they need from their
diet or supplements. For example, supplementation is necessary in infants
who are not breastfed because their ability to make taurine is not yet
developed and cow's milk does not provide enough taurine. So taurine is
often added to infant formulas. People who are being tube-fed often need
taurine as well, so it is added to the nutritional products that they use.

Excess taurine is excreted by the kidneys.

Some people take taurine supplements as medicine to treat congestive heart
failure (CHF), high blood pressure, liver disease (hepatitis), high cholesterol
(hypercholesterolemia), and cystic fibrosis. Other uses include seizure
attention deficit-hyperactivity disorder

disorders autism,

(epilepsy),
(ADHD), eye problems (disorders of the retina), diabetes, and alcoholism. It
is also used to improve mental performance and as an antioxidant.
Antioxidants protect cells of the body from damage that results from certain

chemical reactions involving oxygen (oxidation).
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How does it work?

Researchers aren’t exactly sure why taurine seems to help congestive heart
failure (CHF). There is some evidence that it improves the function of the
left ventricle, one of the chambers of the heart. Taurine might also improve
heart failure because it seems to lower blood pressure and calm the

sympathetic nervous system, which is often too active in people with high
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blood pressure and CHF. The sympathetic nervous system is the part of the

nervous system that responds to stress.

SIDE EFFECTS

Taurine is POSSIBLY SAFE for adults and children when taken by mouth
in appropriate amounts. Taurine has been used safely in adults in studies
lasting up to one year. It has been given safely to children for up to 4
months. People enrolled in research studies have not reported any side
effects connected with the use of taurine. However, there is one report of
brain damage in a body-builder who took about 14 grams of taurine in
combination with insulin and anabolic steroids. It is not known if this was

due to the taurine or the other drugs taken.

Special Precautions & Warnings:
Pregnancy and breast-feeding: Not enough is known about the safety of

taurine in pregnancy and during breast-feeding. Avoid using it.

Bipolar disorder: There is some concern that taking too much taurine
might make bipolar disorder worse. In one case, a 36-year-old man with
adequately controlled bipolar disorder was hospitalized with symptoms of
mania after consuming several cans of an energy drink containing taurine,

caffeine, inositol, and other ingredients (Red Bull Energy Drink) over a

EHB, SRMERIEA b L AR T B ERO T 5,

BIVEA

2o AT EYI R HEEROKRS LGE, AL/ bBE
BREETHD, #7V TEER 1ERRE < RBRICB W TR
LIc& ZAZETh T, ik 4 7 ARk < R BRIZIB W TR
HEHLIZSE LR Th T, IBRRICBIM LI AX DR TEZ T Y D
AR EZ AT 2EWERZ#E LT FEIX N e, Lol a vy
2V RO U RTEUEAT v A RIH 7 U AFIE 14g 0P &
N1 (RT 4 —eny—) BiREEZ S LeRER 11D 5,
ZNRF TV AL Db O0 MOBEEEANZ L 5 ONIARHTH
Do

R DEE R OVEE -
IR O, R R ORI T D & 7 ) o OREMEICOWTIZ 4
T EIE o TR, FEHARET 72 D3,

PRBEREE : 4 7 ) o OWmFEFERS RMEEE 2B b S E 5 2 &i2o
EETOMANGFEET S, B2y Fr—L STV 36 O
WRPEEEEE N4 B0 X ) 72 A ) ¥ F—Jb,
DDy A E =L F— R 27 # (Red Bull Energy Drink)

EREIRA T ZRICEIIERZ EZ T2 LABE L2 W) LIRSS, Zi

232




period of 4 days. It is not known if this is related to taurine, caffeine,

inositol, a different ingredient, or a combination of the ingredients.

INTERACTIONS

Moderate Interaction

Be cautious with this combination

+ Lithium interacts with TAURINE

Taurine might have an effect like a water pill or "diuretic." Taking taurine
might decrease how well the body gets rid of lithium. This could increase
how much lithium is in the body and result in serious side effects. Talk
with your healthcare provider before using this product if you are taking

lithium. Your lithium dose might need to be changed.

DOSING
TAURINE DOSING

The following doses have been studied in scientific research:

BY MOUTH:
* For the treatment of congestive heart failure: 2-6 grams of taurine per day
in two or three divided doses.
* For the treatment of acute hepatitis: 4 grams of taurine 3 times daily for 6

weeks.
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e F(20000& AT
2%

ergogenic effect & 8, 2E2wk3ar, A=, | ergogenic effect ZIEENRE ), A b L AISEIE, FRABES L OV EEZ
Aty Y Fger AHAASIIE Gtk ool IS | EHEOHEKTHRELEY b L, £72. BEAS ORISR A ET
1eARE HAES A3 dAA FRE JAHSAE | LR, BEE TIThhe MEE R 2 T LIS EEAS KOS
FAoRE QA 2 FAS FAA R uigh 3& gadpnto] | JXRIRIY ST ICK T HEIEN R T BRI ARETH LN T
7I58s AAHT F Jdom z2E#HA Y Aol #eh | &7, A L AROLEZEICET HHEREMEIL E 72 AR TIE A0 1A
71e8E obAZEAl QA FEE AFHA & ALE | FEnTWRWI L LHranT,

AdebE v

Popov 5(1973), Hu 5(1976), Li 5(1973), Perry 5(1980), | Popov & (1973), Hu & (1976) . Li & (1973) . Perry & (1980) . Baranov
Baranov 5(1982)> M) A= Abgell A | B (1982) IXEBEAS S, FEBRENMY & AT corticotropin (&l B2 il
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corticotropin(3-213] Az =& 2 2, ACTH) 3 cortisol =
AE 2} e QE AT s AAE AggeS ¢ JdeF o=

TEZo PHE FI/PARIGAL Baskgit)

AAZ Liang 5(2005)2 20~35 Al 7Fge] A7k Abgh 9 Well Al
st QM 5% 1350 mg & 1 7/0d & AFAANA w5 5 FA
dofol Frasta HWAALRAHHAZ, 5 A Azrel S T
FE3R o1, Marasco 5(1996)> 711738 Abe 501 Wl Al 12
&< 200 mg o QM4 FEES AFAAA AEIFH HHE 4o
Aol F7tx = AL #F1st). Cherdrungsi 5 (1995)2 5 W9
Aol Al 8 F F<F 300 mg 9 UM FEES HIAAN AHS
el wlste]  HoARAAFH O] SUtekal oy 2o
F7bstivkar Haskglvh A s 5(200)2 4 FEES 50
mg/kg A 3 FF wid AHAFst AATE e EnmwelA
A& o2 GE7lE AAg A3 FF creatinine kinase ¥%
3ol Wl o & F & Egol H g dvka Bt
S

=% (Popov &,
1976;Dorling -&, 1980;Sandberg -&, 1980;Forgo &, 1980;Forgo
5, 1981;Forgo &, 1982). 1eu, w2 &7 #-2 7]k Fof,
o] A Fom o] Fofxl AlfeM = M a3 YErA
th i Aol 23 Al AEQl A4 28 WAl Tl A4t
st AFAIR 5(1998)9]

E 200 mg & 3 F Allen

WARVE > ACTH) & cortisol 5 A kL A D I 9 eSO HIFK I 5 L
THERMEPITED LT AR OHWMAERINSE T NS &
WwE L7,

FEFRIZ Liang H  (2005) 13 20~35 7% < HWOREEE2 N 29 4121 HIZ
FEEAZ X% 2 1,350mg Z# 1 7> H MR ST, &EE) T o FEL 73
B U e KSR OE HcE:, EEHERFRF S L7 2 & 285 LT,
Marasco & (1996) (FfHE7e A 501 412 12 #fHE 200mg D EREA ST
FAZERIECHEFEEEEE LICAFEOENEMEN 2 & x
fifti® L7=, Cherdrungsi & (1995) (% 45 4 O KRFAEIC 8 #H[H 300mg D
EEBAS TR A BINS 56 RN TRARBRE OB E
DHINL, ROFANEM LI L HE LT, ¥4 3 Frb (2004)
ITALZ =% X% S0mgkg T2 3 HREHEBERSETROIZR>TWH
%R Ly RIVTEAIICE DR 7R8I creatinine kinase I D
FENRELS THEGEZRORBIEICESL DI ENTE L WAL, F
7o, Z O MR HFRER 2 TR LT LR, 254 1 B
2g Pl b, 8L EHEEECT AR I IR IS A B AR B REE S R S L D
ZEMHBMIZ/2 5T (Popov . 1973 ; Revers o, 1976 ; Dorling
©. 1980 ; Sandberg &, 1980 ; Forgo . 1980 ; Forgo . 1981 ; Forgo
5, 1982), L UEWEE, BWHIMOEE, DEOLERES T
A ST RER TIXSBEO N R R0 o 7o, SFHF# 23 < H 0O
28 DO/ NIZ 1T HICEHEAS T X R 200mg % 3 HEER S 7
Allen & (1998) OFABRTIL, EEEH, MHLBRORRES THER
BEERNR D 2o 7e, ZOMIZ E Lifton & (1997) | Engels & (1995) |
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Agdo= 5 A7 g5 4

a7 YelA] gkgroen, o] 9

5(1995), Engels 5(1996), Engels
]

% HAF F AArh W, A

= 4
. . »
AFEE TN fAE £F §H4S FWAAGL TP
S| o KR
T

Ab s 5ol e A | Engels 5 (1996), Engels & (1998) OHFZERERTH Z a2 fkRd 5
| = Lifton 5(1997), Engels | 2 &3 T&Em, LR ST, MYUYREHENHI-SNLRICHEBAST
5 (1998)9] AT AHAAE | FANH N L ABFEHORELHEIEDH LF 2D,

=4 CPEREIERN & L CoOEBE NS adaptogen 1 immunostimulator C
SR EN TS, [Adaptogen| & IR EALS2A ST AW 10 72 JIL
(kL CHREMMEZ R oW E 2 EW L. Tlimmunostimulant] (3RO
A E D KO R BB T 2 IER A 2R DI E A & TE A S
W OWE % EWT 5, Scaglione © (1990) (FEEASZTF X 200mg
Z S MBI IR, PBMC OBBIEMANEMNT 5 2 & 281452
L. 1996 “F=-DAFSE T 227 £ % #5:2 LC 1 HIZ 100mg % 12 i 4 H

o =de] &

wol o}ty w= AEEH
EZS 9usty “immunostimulant"s AlA| 9] 7 &=}
4o tgsl= v 5ol o E& A= =4

s
th. Scaglione 5(1990)& <14t 5+ 200 mg & 8 F &%t | ST NKMBEAOTEEHI L7z & #iF L7z, Gerald & (2005) (X7
]

X
_|>i
B
=2
o
moo o b

to rlo rfr M orfF 4 B2

A 8
qNFHAIZ A3 PBMC 9] ©2zgo]  SUEHS dESI A, | AU hEBAS TRGE ST R 400mg A 0SE DI 323 41
3 F | A HBERSEAER, B S < B2 & kR L, &
FoF AFHAA NK AES Aol Freldvtar Basdth | WESIWRE B L ZOERENBD SN EME LT, VY~
_ir

Gerald & (2005)2 #l=r Aoz AxH FEF 400 mg & | A7 5 (1998) (XWHLERROEFINEZ T - BET-HICHS % 1 HIZ
Holgo] okl 323 Wl Al 4 MY Fot AFH A1A F7lell A | 500mg & 6 A BHIER S B/, g 2 gl LR R, T Al
A7t Zolue AS Fsigion, 7ol A9 ddAEE L | # NK MRk, activated T MFSECSE NG EICHIIN L7- 2 & 28 L 7=,
T/ SolAE AT Bt A4S 5(1998)2 S7AI

TFEs B2 IAAENA TS ol 4500 mg & 6 /NERE

AFAEA g T HAAE F5 AT A3 T AlEs, NK

AI24E, activated T MEF Sol FYHo= Frhedes

gl

Yu 5(2006)0] &S] e 4k FEES A A | Yu 5 (20060 BB M/IMIITALS = F A Z ML U7 fER, iR

238




o 3 % EAE, oreprl=Al EENL el s
fEE @aw $q 2d4e 8% ddom  oAu,
APTT(Activated Partial Thromboplastin Time),
PT(Prothrombin Time)dl &= < &o] g1t}

A galatel]  #Agete= Aol ofder diaw X AHAE

AAstE AL & = AAJTh T3 Park 5(1993)e] ATl =
S A} = panaxadiol Al AFE A Aol AT EEFH

©
o)g TXA2 AAS HaAZT. AAA 5(2007)2 20~65 A9

olr

AZNSE ez stFol T4 54 3 g & AFIANN
z=rAdd oFwd JdFE s An, daw SHe
FoskA A HAdew APTT £ foat v
Bt T3, FA AEFE 4~5 @ B AV AHT
A AFEHA g AFES Blagk o] 3] 5(1998)¢]
AFME A7IdFHATe] dad $FH wrgol  fosiH
sl om g gte] folskAl F sl

(3 2]

“IRIE” Wy F37 9 vlsAde] F0E A T4t
AAFS T4 BEEA 0.5~5 g oldlen, dubHo R AgH =
A B2l Rgl &3o] 2~4 mg/g, Rbl 3ol 4~12

=
. K

BEFREME (27— v, TI7X RNV, hunrers) ko
THE SN/ MREESEYE & 75 B RAFRIZHNHE L, APTT (Activated
Partial Thromboplastin Time) . PT (Prothrombin Time) [(ZIX522873 727>
277,

AT EEE R I ER T % 0 Tl Ze < i/ IREEEE B K 2 3mifil &
LT ENgoT, £lo, Pak b (1993) DL TITALSDOHF T
panaxadiol & DR = NIEFRADOM/IRTFr B d D
TXA2 £ E D SWT2Z R ot, vorFar Y75 (2007)
1% 20~65 DN ZRRIC LT 1 BICHBESK 3g 2#BRSE
7ot BRRERR O BRI TR 2 AT o ok R MR OERE S B D
SN, APTTIZITAE AN R Tm b WG Lz, £7-. AR EE
A~5FMEMBEEBIRLIZANEEBRLEDoTANEEZ B LAY
a2 b5 (1998) OMFFETIZ, RYHEIHED M/ MREEE SUS AT B
W U, MR EEE RS A B LT 2 & Ry hho Tz,

(=]

D7 IEIfE ), T90E ) OIFIEE ] OFEREMED RS S LT BB CTHRLS DI
IEITALZ AR TIL 0.5~ 5 g, —IKANTIE DI HALS R R D Rel & &
N 2~4mg/g, Rbl EEN4~12mg/lg THHI LEEELTIHD
fEIUE % Ginsenoside Rgl & Rbl D&t E LT 3 ~80mg IZikDT-, F
7o TN O EREE N 2 18 U C LR 3 1St | BREEME D R
AUt NG B OB EIIAL S =X AN 3g T, L4 FHM D Rb1 &
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HgAdel HAFS FAFEERA 3 g olv, dF Ao
Rbl 7 Rgl ¢ 32 0.8~7.6 mg/g AEo2= 3 g5 Rbl ¥}

H .
Rgl ¢ @O #ste] 24~23 mg &2 HAZS At

T HAR FE OBW, ke FEAY, 395 Tagol
Ve S glow wol A ga ue] BHela dol ge
Agolt, 4% B A% 3dol 9 wet AwH o=
TS RES stn ok ®% £57] 9 180 mmHg
el nAFY A QM HAE FaAE AL APty

Rgl DAFHE 0.8~7.6mg/g FRETh 72725 3g % Rbl & Rgl OAF
& U THE L THERE % 2.4~23mg TiRDT-,

(B ERF O E ]

L2 2 BT FUTEE ., NIR, B, E R ORIER AN S TR
DD TR o720 | HHEICAEAK 2D, BZ 0 A
RRIEFICE > TEBDH DRI —RAITALZ 2l D L 912 L T
W5, F 7 UCEInE 180mmHg LA E O EIMEIE DS, mEASO
BRARLLZ 28D TS (BIETO A& FEREE,
2004) ,

(2) A A7 3RS A AR

JR B’ i E
LH 73 Ak g Al A A A 3 RAENEEE A HAE
- d3F FAAA WA, 8 A - A FRPERRE O e, ImATekGE
[71L] G
DHA(Docosahexaenoic  acid)®} EPA(Eicosapentaenic acid)™ Z}Z} | DHA (Docosahexaenoic acid) & EPA (Eicosapentaenic acid) (XZ 4%

20 7HeF 22 7He] ®Has, 5 UHek 6 RO o] T A TS THA AL o
ZorwiE 3 WA HEYd Hgor oA

e 7b3 AlF e Ex3A|WAke]th EPA = «-linolenic acid(18:3 o

r e

7]'74151 3/\‘1_:

20 & 22 EDRFE, SEHE 6 HO " HiEAEZFF-TEBY., FAY
DFME3FEADAFAKIITIULD T EFHAEZEHE > TWDLE AL
3RV DA EFIENEE CH D, EPAITa-Y / LR (183 ©-3) 7D

8 ihEELEZ 2T (Korea Food & Drug Administration (KFDA)) : http://hfoodi.kfda.go.kr/am/menu.jsp?pageStr=2&code1=00100040
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=

DB)EFEH AFEART 23] gxst fAHS
EPA E5H A&EA%Y Gxst A4S 714 A o -Linolenic
acid & linoleic acid(18:2 w -6)ZHH 3FAdE F Avk 2r},
Y52l EPA ¢ DHA 9 AFA7)F 5=
linoleic acid 7} AWellAl o] =HA| gfo} F-EHH A3 el ok
st7] wiitol Aexwito = 7HE a1 Qlth. &, EPA ¥ DHA 7}
e AES A FE AT 03 AR
AFaoF Aol Al EPA B DHA 7} wrEojxivt. e, gl A
o -linolenic acid 7} EPA ¥ DHA = H%H+= a8 9F 10~15%,
odoli= 3~6% o9 w7 wZol(Yamada &, 1999)
EPAS}DHA ¢ 855 7|H3l7] €8l «-linolenic acid =
2= B T= DHA 9 EPA = 385} aL
A8k Aol adH ol & 4
1998).
DHA ¢} EPA & o179 7I5el v Ffso] don ofFo] ne
& ol A
]El

A A3/ =™, DHA +

« -linolenic acid <}

« -linolenic acid &

Ax

s Olﬂ

0%
N o
o o

o] =
/\}1\1_ Al

ol =1

i
N o

oy

S THHolub &, 2002: 7 F=r

i

g Abolzh wl§- AW Aua

wol wrHth AR A EOR e AFEE R o
F2 AR Atk WE ofF9 A Wol 2 oUF

-] relA FE3 AuTF A
Sk} o] Qe v ZF(EME) solAxE A
AWl EPA ¢ DHA & A9 = x4, I3

o ~e|23te AEl= EA|3c) EPA ©F DHA A3 7F Aol 13|
5~10 Wi & YEQIES A E 5 DHA ¢ EPA ¢ o] 2 wj

PHIE R & 2 RO iAaFnEfE & #8 CAzpk &4, DHA X EPA 2> O $HIE R
AR AR TAERIND, ooV L UERITY 2 — Vg (18:2
©-6) MHERTDHIENTED, LinL, WILEETIL EPA & DHA
DRIFEETH D o-V / LUBEE Y ) —VERIZIENTER S L2
DAENOER LT NE RO WREENEBETH L LRI T
W5, 725, EPA KU'DHA BN E EN TV AR E R WIGA,
o3 BB THD oV /) L UBAEIRL 2T VUZENT EPA K OY
DHA IZfELN72\0, L L, a-V / L2 fE2Y EPA K& TF DHA (ZHisfft X
DNRITRA DL AT 10~15%, THDOBEAEIT 3 ~6%< H N T
bV, T ETHEW 28 (Yamada 5, 1999) EPA & DHA O%hig
ERFT 572Iid eV S LUBEEEA L TWDEM K Y IX DHA &
EPA #Z< EAHAL TV HEMEZEHEERT L2 EPIRHTHD &
=25 (Holub &, 2002 : ¥ LY a 77 5, 1998),

DHA & EPA [ZRBHOMIZZE®EEA SN TEY, AfICL-TER
METHREDD, — Y7, AT vﬁ“m%@rﬁ)%%@@%ﬁé
N5, BEFEHSRER ML & L CIIE SN A BE HIZIE 2 b ofail 2 FE4
bewéo@ﬁ\@ﬁ®ﬁﬁ%%<%ﬁéh\Ewﬁ&?@ﬁﬁ6
i L7 B2t R —F L b T& 7o, oMb rla%s
THIHAIND,

{KPNC EPA & DHA IFEMEIEOEIRE, MAEREAFIC= AT LS
NIIREE TIE(ET 5, EPA & DHA ORI ETE NI~ T 5 ~10 %
EWEARNIZIRIMERD DHA & EPA O & &N 2 &0 &V H (Kamada
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A, i

Mnﬂxﬂnixlﬁ_g

o 7}-3
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ANBE Sl

T
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12
finss
N
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N
e

©
2o oo
2o 2

2ok 2

2
)
rr
P
o
it

7F QA g wet Y5+ EPA ¢ DHA 9

e o

)
(o,
AT )

= 129 oA, %F &
1=, EPA ¢ DHA 9 =<
AAA e Aol A& o
Tl Aol 12~18%, 2F
o2 ®uEa gtk 2008 A A H
A= o]]/\EﬂEﬂ 7%;3_]

A3k o ~HZE3 FAHS
LB A= 18~45%, HIEHEH
AENAHE 30~50% FE2 Ao

177152 FE7(2008-12 - Z)ol A& ZH L

fue iAol FANA o FH AnwAE ALlFAoY,
ol ol /MEACow HESI oxvHEs ¥AHS AT &
=% aholr)

-/ AR

FDA oA = 1997 @ AR 2 ow7k-3 A iks 3
=z

oy AARA wEE AFSHH Ytk WS A EAo
ol sdetE, ol fAE We 484 Wewe Ffsa

1983) fERIZZNEEAIT 5,
TEEERSRE B SL DA A T 3 BRI S A MIRIXERAE, 7V 7o B
HRFMEEE UTMEL, B, ~F Ty, ZEukFE GBEG )
ZRALCHM - IERLEATE2 L5750 TH S, FHEEE,
pn OBGEIL FRLO L O A HFIETHI L7cte, Bl &, Bilg, Wi, M
REOMBEELRETELND LML TS,

5. 1986 ; Terano .

BIFMEHT k> TR AAMEBEEMIT EPA © DHA O& 5% 18%LL
b T T UHREM I 12%0L B BEEEEREM T 30%LL EICEE L

TUWAHMN, EPA & DHA DG & FHDDHT2DDT AT WAL TR Z#ET
RV AT A AR REM T 18~45%. 77 v HkFEM CiX

12~18%, MIEHKFEM TIL 30~50%< 5N THDH EHES T
%o 2008 FFTEE S - fEFHERE R A (2008-12 B) TlE=A T
AL TR Z R FEM ORRIED R IR T2 O TRMBM & L
TERW2S, BRICTHAZMWEBIIICHRT L= 2T /L TR ZEHNTE S
Xl

(2 AT
F AT 3 REMERITR WEZEICEREN TE/MTH 5D, FDA
T 1997 FEfhb kD A AT 3R f5EEAZ 1 H 3g UL R L 7
WEIITHEIEL TV D, 7o & R BRA R BETIERWZLTH IO D
HRIZZ < DREMHEE X I U2 EA L TV HEOER LRITIIER
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lel zAlstelol ghrk spAINE, Qw|7h3 A abel] digh &g
avs gEskA] o o A71Ee] - shrel 65 g o L7h-3
Aabs AR el SHEe BAEo] REHA foken, DHA ¢
EPA = S 3 g AFsks 4 Ad8Ae] BAEE Alstas
583 Fahgo] Hald vk glth(Leaf 5, 1994).

[7157 %71

el euZh3 Akl YA #e RuMEe AA Ee
AR BEAL AFs Ad wA deake] A9 A,
DHA ¢} EPA 7} €% F4AA 3ol mA= 9, 94, &
A @l diskel vlEstal glvh ey, olE SHshs
T8 AgehA ﬂﬁﬂ W dde obAe ddde] 5%
AOoE HuHEI Q)

ﬂﬁ?ﬁh_ﬁﬂ.%} THAeRE s HFse AEES
e GAECHD) o2 AT gEo] AFSA e
bRt g4 6 odrhal gk HE AT7Ee Al Ve
AHAsHE Aol 94 FEsHE, A, LDL-zd~EHE
WDLiﬂ*W% TEE 93 AR ZE3dE RAARIGL

l

w3l DHA ¢ EPA 7} Z53 A
Z7}A1 715 endothelial
AA ot AFZAA7E 2w v

AAEN A gNol 553 #AHo] Qris=

AFAES 98 1970 dHE

H

3% th(Harris 5, 1983).
g% HDL-ZHZ~HE FLEE
lipase(EL)9] 4=
S H7}-3 A HHto)
A= duka

ﬂ

il
rlo

BV, UL, A AT 3RIBBRICKTT D& — ISR ITH#HE T
13720, TAFE—DHAIL— HIZ 6.5g DA A H 3 RIENFEZ B L
THRAZRIER D BIZ2 ST HA & EPA % 1 H 3g BT 2854,
B IGE R OENWEH LM IF R Z2 BIE TS STy (Leaf &,
1994),

[ REME AT

ZH DA A F7 3 FHENIE OB R VE B s LA ST A T A O
B L Dl E SRR A & OROFEBIRISR, DHA & EPA 23 FHEEE
KB 2 25278, pulike, SIARBIROZRIZHOVWTRIE L TV 5,
oL, THEEAHT 2 E AL FRaER I D RITE 72— B
DRV EREINTND,

Flx 223 FRIRIC L B &L A BRIICEB T 2 A7z HIda kB RO
iE7 B (CHD) CHRET DMENEBRLLVWATLLEID b o LR E
WO, FOEOWMERIEY 7 OMEA BT 5 Z LA L AT e —L
FPEAERf. LDL— =2 L AT r—/L & VLDL— =2 L AT 12— /LD KA
THFTRET e 7 7 A NV ERESE D @A Lz (Harris 5, 1983),
F7-. DHA & EPA & & 72 OHITIME HDL— 2 L AT B —/L D
FE A 8N & 5 endothelial lipase (EL) O{EMEZ {5 & W5 w5t
fERDPHESINTZZ 0D 5,

AT 3 RGN FAR IR R, MR P & BN S H LD =
LT~ =7 DWFEE T L OWIFEIC L > T 1970 FERBH S Sh
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A1 23k th(Bang &, 1980). ©] ATAES WS o 27|R So

ol
wrbmeiutt F4 ASAA el A wEUm, 3ol
o7k AWAs WA WAt dee A o
AFASE YA MATL e ARUAS)

lﬂ rﬂ
0
offt
J‘j
i
r (
o

wSrh= A Adet: YA ghth(Kagawa s, 1982). M=
olgt AFA#E g} Siscovick
5(1995)> %7] 7w (primary cardiac arrest)E 7> 80 H<]
ARjAANAA DAE AFH3EA 108 Ho A%k A=) vlugk A,
Ay 9ol EPA ¢ DHA 9] &3 %7] A7vl](primary cardiac
arrest)o} TEdo] Qrh= AATE Albert 5(2002)&
14916 ™o 73
AdAAE A F, 17 d
L 7k-3 Aat g
5(2002)
AgAs Y Ao AdS5S gRlst
el em7k3 APEARe
3

z
W2 81-S 2] A2l endpoint = A A S

o P
nNE & F

-l U
rO
31_5
38
o
2
fo
2 o
!
—
[©]
=
e,
5

=]

A7} DART(Diet And Reinfarction Trial; Burr &, 1989)<1d], ©]
Aol 9FtA  FFFe] 500~800 mg o 2W7F-3 A HHARS-
AAsHE Aol At AAoAe] AEES =US s o
9Jo| I= GISSI-prevention study(1999)¢4+= 300 mg 9] Vitamin
E e AR Qg

72 (Bang &, 1980), ZOWEHE-HIZZ YV —r T RO AFE—
bR T r~—27 NL O BHEOHEZEORAEN DN & EZH 60
2L, TR A AT 3 RGN & BN H D Z L AR LT,
Z ORFFERE RIT A OBI D 5 B AR N T2 B ISR B R B 0 58 42 73
RN E W REHER E & T % (Kagawa H, 1982), 7 A U ¥
A B FDOREIR S Z D I 5 ZRFFERE R A FAT T %, Siscovick 5 (1995)
VIR OB (primary cardiac arrest) %%k L 72 80 £ DA D
M2 B> T 108 4 DREFEZRRRA & Holie 7oA R, JRIMERIED EPA
& DHA OF & & fIH.OgfRE (primary cardiac arrest) & (3B &
HEWSH Z LR noTc, Albert B (2002) 13 14,916 44 OfERE 2 Bk
AR O MgV o 7'V % 5381 U CERRIR 1 2 sl L 72 1% L 17 0% DR
BTHLE LT 94 X DA AT 3 RIEMFEOE &K -T2 2 & 2 gk
L7z, Z Ozt Lemaitre 5 (2002) (L1 EPA & DHA O& &H3EK
ATH 72 A O AR & BN 8 5 2 & el LT,

A AT 3 RNENIER O HEAE 2 Bl 8 R HRHE O BRI & A L bR ED IR
fB % [EAE 72 endpoint TRRE LTI T 5, RFA72HFFEIL DART

(Diet And Reinfarction Trial; Burr &, 1989) T&H 5D, Z OHFIETIE
1 H1Z 500~800mg DA A 7 3 ZAGMIRE ZEIT 5 Z & AVt ZE ¢
DEHFREEDD LWV ZEEERINTZ, Z0OMIZDH
GISSI-prevention study (1999) Ti% 300mg D&% I > E & 850mg DA
A 77 3 RNEWIR DERUT DIEFREIC L BT RZBMOE T &) 2 &
DIERS S LTz,
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AAXY FH =

dojX|&= A7t Bl %q.ﬁ% FLo| A=
g4 Asll 7158
A3E HoF7|%= 3} (Kris-Etherton &, 2002). 91
AFstd EPA7E d4we] QIAA=R FEE Bl fx e,
1] Eﬁt+«300dngﬂa 5, 198D

a7}

QH|7}-3 AAFES] olH ¥ Ve FE el o7t
]_

AU ©]

(McVeigh

folr ofN offt
o
1z
o

(o]
o ox o Ot of 4
2 o
to
=)
N
T
w

ol
B
oft

1>

=

1o
12
X o e
2
2
oX!
£ oo
-
N}
o
(@]
S
2
>
H
o
ol
e
2

Ze 2~ Eo] ofdd

o, DHA®} EPAE
25~30% FAaA 7tk B % 9Jth(Harris, 1997).
31 EH%”J Oﬂﬂd‘/‘}oﬂ/ﬂ L 7}-3 A4k

3
to =
o m
O
Olr E‘;

2 o

i

ol
oX,

o
R
offf il XN
I
O
9 mlo

2] =] =
=]

oz

o > o
>~
>
fetd
X
AN
—0.3
rlr
o
-{o
ﬁ
T
O{N'
2
fru
X
m
ol

off
0 o K

AT 3R D Z 0 X BRI AR RIC L D b oE L
B2 e OEEZREST 2ROV T —EBMWENED Db
ERFESN TN D, BWIERETIE—E L CAREMREEN H 2 53
RV TIEE S FEERA 720 £ 792 (Kris-Etherton &, 2002), ¥/
D Z R IUE EPA B/ IMEOBEFEEIZHA SN D Z L NFE
. FHUZ L - THIMK A ER L T< 415 (Goodnight &, 1981)
EWVOMENRD 0T, ZHUTROMDME O SO E 2B L S Bk
BEDRIHEZ VW FIESNEBLESEDL ZENTEDLEVIHEL LT
AEH (McVeigh B, 1994) S4L. 2 S OZAbIT R 72 ik Oyt %
MEFFCX 2 L9127 %,

Z O b A AT 3 SRARNIE OB BULIR B KA A9 i AR I A
BT D EWVIORREMRE TE D, RMEIRLLZETOMNIE (2005)
TH 1 HIZ12g T2 DHA & & EPA # I L7ZfER,. 2L 27 rn—1
Tid7e < PRI T S D 2 & 28 L. DHA & EPA % 1~1.5g
BT 2 2 LRI &2 25~30%) SE S LI L B
% (Harris. 1997),

DX DA T KB 70 5 A A A 77 3 RANIE OB EULE
WENRIE B OFAE LB L CWD Z & B NRE L2, ZhiE— RO’
FTEMT 256 LMiRACERIT 25584 8HE 0 TN 5,

AR BRI BB EE P AT TR TT A Y WANFOEEADOEF &
TR SNTENAETH L0 62 ERTI@EORE L
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agad olg AW FAe] dBgdE A3

gl Aotk Y, BFAe] FEjelwt 285

73715 A el A 9 Q%E@%@@i 7]
A

. AEIFE A
o

NHFE

study <}
sho, FHA AF =S 500
DHAS} EPAZ]
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=
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@
f=a
=g
D
nt
o
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ol
©
o
S
&
1o
i
e
Juf
>.11
{11

%7
qAZe v g
HolzwE oMl-38 MAT & U= AL

0.5~2 ¢ o8 AHZ Fotsi

(934 Felse]
DHA % EPA +

7] G S Aol
A= AR A 2 A

BT UL Z AL D RR DI & OB Z IEMEICET LiIc< v, Eie,
FHFEAN DTG 720 8 S 4 5 bR FEHSBE £ b DI 2 5 3 U I R
FERE B G C ORI A fERIBD OBEREIX R & D1 CTHEE L2 T AU
B, BARERL L AT T IS O R 2 BiE Lk
R A AT 3 RENRE mARBRE . iR A & e B R
WD Z & a R L, FEREMENE D2\ ERERE 3R & OB a5 & )
O NRFRER CTHER STz AR BRERERE & i AR 2 T T <
FLDBEREZ HLMT L CRGE L iFAuiE7e & 7auw &l L7z,

(B ]

MDAV ELEE L, AR E & R 2 BIE AR ET 5729
\ZHR % 72 SUHR & M L 72 A5 5. DART study & Kris-Etherton & (2002)
DFEREZE LT, R/MEEEE 500mg TREE L7z, (@EEMERER M
TP DHA & EPA Ol 728 HEIZT A U 7D FDA M#illRT 5 3¢g
UTOEBREZBEL, REANOAATI Z#EBITEHI LEEBELT
1H05~2g DERZERET D,

(B EUR O 1 ]

DHA J% O% EPA [ IMARTAREVERIC & - Tl Oz (Rh 720 K H i
DENERH D00 FHT DANITEREZZ L 2T IE R 520, %
7o MAENRNIRE Cd DA A H — 3 RINONENiEE & A4 A H — 6 RFNDHE




EXSIE-AEAY dAlCA T AR AR AW | IERIIAN TAREIFNSR-SHIE R DB T 2 S DNEIIE O 4 & RN
aT%Fe] #Ho] wg FostEE AAE HHI AWAE o]l | BEREDHEN L THHETH L0 b EFE TEILL 2RI LS
A7 52 %S At AAF ooz JEstA dAHAse A | BEINTEBREN EO/BFEERERMZEBIRT 2 Z L3 Ckkidh
wafof gk ECANCPANAN
(3) 7Y=L

Ji X Fn EA
2o Al Tuaxy=x)b
o A% Ew, Mgy S, A% = B ODRERRTAKSL D, S I OHGHE, B DRI
[7h & (]
dEols MFE W] g £Hog AA o AYelA | TrxiZa ) BV EO—oDE T, RO Ll TR i
SHEF AREHOl & AEolH, d AAHSoRE °F 600 oFo] | TEIMEMTH Y, HAAITK 600 FhdHE Y DT 1 x5 5 4 ST
TxE vk dAl AT FAA T d=2ol Wk Aloe vera), | 5, BIEMEFEEER S & LTI, Aloe vera, Aloe arborescence, Aloe
o} X # Al 2~ (Aloe arborescence;”] EFX]), AFXEUE]o(Aloe saponaria)®] | saponaria DIEZITNHFARINT WD, [TrZ V2 /b) [ZTZOHFCHE
Ak 3 EEo] ed], FE A2 o] F o] T Mgt ARE | NRE W vera X THOLND Z ENRFHIL TN D, EFERERER M & L
AR = Aoz LA U A7 A E o2 AEEHE g2 | Tibnbd7 Ry o)/UiE 7 ax® vera DIEDHF TIEA R &4+
AL =2 wgke] o F M BRI YIE AAS F A | RERYRWCER Y 2 VE A B L TR ST | A - IRHE L
e wEste] AxstAY EdrsFste] A&l AfgetesE g | TEMATEL LIl bDE 0 BEREERN 3%, EThiTX
e o, T HIA T 3% o] o] Hojof gt 2B RN,
[$Fd7d E7H [Zz e tEREm]

O}, The German

TuT I RAEME LTREVHERS L TE 20,

The German

. http://hfoodi.kfda.go.kr/am/menu.jsp?pageStr=2&code1=00100050
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Commission E Monographs(1998)°] 2|3},
J4T 49, A 2wy, & A Aad

$Agol mag v ek

715574 B7H
Ao AL A PAel| =, cHAY FR,
715730 1= At

g=ze Al 3hGH
B 7 = 7] (bradkinin) <

&,
I
MY
o)
2
oy
so
IS

A

= [e)
A% BT

carboxypeptidase ~ —
bEieete] dFow
2+3}&} 3, magnesium lactate = histamine 2] S AT
Ao dHA vk Collier 5(1976) L=o|S A
ol A prostaglandin(PG) A a9l #&o] Z3Ho] p
oEXog ZFUlERtta B askgth Tdk, g2+ g
A& A Al AN = AEE
A7l =i ASR dA glon, ojeh e 28
A HEOS =2 chromene 7l B2 2 A9l 1FA=2 T aloe
ulcin 0] Harxo] 9t}
5(1997)8]  AFNAE  ofxddor  fFEE HY
Aol A Al F(gastroduodenal ulcer)o] LEo| HIF=Z A
A= AHE HAoH, Yusuf 5(2004)2] AFoM= Atoz
=

Q
ok
N

o

g HIsta

ik

Mage

w4 8 S4S A AHAdA dERe Hgt odee FFAS
AHAAA Y7 52 &8 o2 AAFn A% A5t
s s st

Commission E Monographs (1998) %, @RIEBINT 255138 BE DL
g EE ORI, RO G R TEE &K ONGES) O §ib 5 O IEM
WD &AL,

(e tERTm]

T rxY ) Wd NEORBICERNLD), S o), TRERREC
BNLD) L D BRRENMED RS S LT,

T VICEEN TN D carboxypeptidase (FAEEHNTT 7 V%=
> (bradkinin) Z MK L CTRIEIC K DA Z2F1 51T, magnesium
lactate (3 histamine OAFKZTED I ELHH D LEH BN TS, Collier
5 (1976) X7 v =&ML 7= X OF )5 prostaglandin (PG) &
FlIE SR ORI DMIEIE S 4L T PG MR EEICAFRQICHEIN L7z & s L7z,
Flo, T IHRSEEH & — RISl R L, £o, BESED
TERZ 8L CIBORELBIT2b L LTHLNTED, 2D k5%
TER 23 510F1 72 %55 & LT chromene SRWE N Y = VD& 55+
W' & aloe ulein VA STV D,

Mage & (1997) OMFETIEIT ALY V CHEINTZRAIDHE A+
BB (gastroduodenal ulcer) 237 B TOEIUZ L > THEIND
izl Yusuf 5 (2004) OFFZETIIM CAMEE BELHFESE
AR T RO Y ) —)VERR 2B SE THBRWN
IR AR SN THEIROFEEN D S D Z & 2Bl Lz,
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5(1973)& dLe
Aol #AF A3 2 L-histidine decarbosylase & JAA 7= HS
8ol &l th. Saito 5(1989) Lol Ao &

A~EY AT Sukyg

3k Yamamoto cape aloe ZH-F aloe ulcin ©]

Sk-% aloctin A &] lectin

Ao AR AM

fraction(glycoprotein)©]

A71Y,  glycoprotein  ©] §li= 3LWA} fraction(5,000~50,000 Da)>
FEE A7 2 B 93e o2 FIAR B8 3 5k
AF e A g2 Roly 2EHAE R A
R A= fFasA] &S 23dE BEdvka Basglth

Bland 5(1985)9 tlxaAEd oW AAHEAIFHNA
QoA E=Ee Mg A F& 7 A s AFHAAD A, 99
A= A Al 7F N, G Fel AEE YERNE urine

indican level & 74, W9
237 vehde
BEol A= AbFlAl dRANE HHAIA
M= A3yl o] FoAHoR MAEHE Ao HEEHJoH
Mage 5(1997)2 43}7] et gy 9 EHlE
X8 32721 gastrin —rZ]—‘ A3t A 73} A histamine 3}
a AAA7]7]  wtolghal R3Sl th Langmead

o Z= < oz AAHEA AN = hEel

4

LA Aol 7 o]

=(1992)¢] A+

2%

4 < AHAAZ A3}, SCCAI(simple clinical colitis activity index)
2 histological index 7} FoHow A= AHAS
7H4

1glom, 41 Wel e dzol Q= Akl 1

==

F 72, Yamamoto & (1973) | cape aloe 7> 54572 aloe ulcin 23 A I T
1EBEARE 2 O L-histidine decarbosylase Z #iifill S ¥ 5 Z & # k2 L7,
Saito ©» (1989) X7 BT Y = /LIZE EIL TS aloctin A @ lectin
fraction (glycoprotein) 73 A b L A TR SN2 X I O FIEE 24

SHT72D | glycoprotein D72\ & 431D fraction (5,000~50,000Da) 1%
144 P A A N O U 7 /L 1 — VS TR S BT B {E%E@fﬂfﬁ?
BET N TIIEEDIREREDLNA LA THESNBBEET L
TIIADTIE AR W RE BTz L@l L7,
Bland & (1985) xR E — HE M ME ]
TART VOt a 7 ARERS AR, B O
Dk K OGNS R BE & 3577 urine indican level D, KIED K5y
A I om B, BBORERICHE ERZRIRNA D 2 & D3R S v,
Flo, HEFSRICRIED & D NIC 7HI’ET§H§§“@7L:5FA“/3 N
(1992) DOHFZETIE, HLFHRORIENABICHZE SN D Z & BB S
I, Mage & (1997) IZHILERDORIEL :3%; %bhéaﬁ% . BEOD
WERESELHRLELTHD gastrin OBIEEZ EFLIED EED
(2 histamine {KLEEFRDOIEHN ZMMH S EL 00 TH D L #E LT,
Langmead & (2004) x%fHEFERRE 85 M A M SR TIERIBIZ
RIED I H N 444121 A 200mL DT 7 =T ¥ x L% 4 J1 RS
7= fE S, SCCAI (simple clinical colitis activity index) % TN histological
index WAHEICRDT 52 L 2BIRTE, 41 L DRGITRIENHDH N
WZ1722AB 1 H200mL O 7 17 =T AR S 72 Davis 5 (2006) D
s FRAERR & B MR R T T RIS R 3 8 A R

RERCTE® AT 2
N 7
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200 mL o] &Eof wlgtE A FH A7 Davis 5(2006)9] tEat
ol AAAEAAAME AL Fo] A

Zhang 5(1996)< &
= SXAA macrophage A R
a8kl o ™, Lee

g Al 7] AL

%umy4@¥ﬂHL

]

c

=N
o

=z
=

fw

’6

hu

-

ki

@ K oo E
m<mjaga¢<3
i

2 war

‘—‘—E_E U

& S7MRTA Basigiv

A o] aloeride

T3k, Pugh
QA k3 A 3o
J,]. NF-«xB ‘ﬂ S| o]

Uﬂ HLA class II

ol Wit Aol

A4 EA A4

A7l =wre] Agoll=

7’9
—o

Zhang & (1996) |£7 &= = /LM acemannan 73 cytokine D, NO
A RS 2 (IRt & 8T macrophage DIEME 2 @D 2 DTN &3 L
Lee & (2001) |% acemannan %3 dendritic cell Z A &+ T IL-12 D4
RABINEE D L Lic, £72, Pugh 5 (2001) OHFZETIET =
T = /LD aloeride & NARBELHIAIZALEE L 72 #55 . NF-xB OAERA
W42 & 2R LT,

7o, PR 30 5T H SRR 102 4121 HIZT BT
V)L OFR 1.2g, 2.4g Z 8 MR S B /- & ERK L Z AT O Mk
e (2005) OfER. 8% CD56 OHUE L NK cell {iHED E %
B, RAEE, BEFORICAEREND Y HLA class 1T OFUFEIE
BT 2 A7 & B U TR RIS Lo, £72. 2006 4F 0 BF 3RS
KT PR 56 i ThH DR AN 304121 HiIZT ro Ty
= VDR 1.2g,3.6g % 3 7 H MBI S W72 4B L 725 B O B2 JE D
UMD LAY 5 2 L 2 BIE LT,

U EORREZRE LT, 7Y = WL TIEORRE ), T5aE 1 o)
(B JEHERICARSI D] ZENTE D LHran s,

[#E ]
FEREME A HERR S 7= AR FARBR COBBUEIT (I ORI D)
Ferld 200mL, (R EERICSI D) A1 1.2~3.6g, [4ufE ) D¥Y




g "HAH Fxl<o] AgelE 12~24 g otk I A7 W
sxle] 7w #de SAste] ARSE gRel A Asd= of
9~11% A& F AL EAstn®, 1 AHAFS F A=

(

sabsl S w Z+ZE 100~420 mg, 100~290 mg ©] Hul I

A% 7154 e flste] AlgE g=o] A AlZ 100 mL
EAstE & 93A S 70~80 mg ¢, o] 5 vdA ek
FFE £ 5 At FYEanthan gum)®] F ol 18 mg vk

kA, 100 mL 5 52~62 mg & F tHE A7 EstE o] e Ao=w
32k 3ke], 110~125 mg o2 3% HAFH LGS HASAY. wEkA,
adzo Aol dd HFHHFHS F udA FHOoZA 100~420 mg O =

PEEE =Y

EERIEERET

The German Commission E Monographs(1998)e] 2]}, <=9

dgow AASE 49 9 4% 49 % 55 40
]

=, 7140 HFS GEY

A9, dx, 9¥m Fol YEdE £ dx, A HEe
A 2= %] ZF(pseudomelanosis coli)e] AT 4= Ak L, oA
HHE T9E A5 FFHol Jbeeith AFS 4] 58T A
FEEe E3l AYgd S ogenz, wpwmdEs g @
EAog2 dRdqE AHAHALT wee= WA AolE w®WskstAY
bulk-forming product & AFst% wjHEdEo NA HA L=

A5l stzel g HAsHE Aol Fu

] OEEIE 1.2~24g Th b, FIEORERFE L 5% SRR %
BT Dbz vy = LalEHIITM 9 ~ 1% E DOk
SHERPIFAET D005 T OBBMEITR SR RICHE LRz h
100~420mg, 100~290mg (2725, F7=, MHFOREFHERENEDMER D72
Db =7 vy Vi 100mL (ZIFET DR EFHADE Bi
70~80mg TH DM, TOPTEHEROGEICHEL HE 2 LN LHHFE
# (xanthan gum) OF &L 18mg TH-o7=, > T, 100mL OHT
52~62mg DIERHANE TN TS L O THE L T 110~125mg %
1 HOEREL LTHRELE, - T, 7uxY L0 1 HOERE
EREHEROE R L LT 100~420mg [ZZE L7,

[BHRF o EHFH]
The German Commission E Monographs (1998) (ZXk 2 &, 7 r== %
FEIS 2 & BHE OKRELIRABFEREIND, £o, RHICHE
> CHREHEIRT 2 & EREOHBENEN T Y v ADORZ, MR, &
HREDOER NS H D ATREENS SV . BEBEOAFILE

(pseudomelanosiscoli) N FAETE 5, LL., ZIUTEERAE FKr7
% EEETE 5, RHICOI > RIS 2 56130 O EH) 2366/
SNDZENTELNOMERYHEEH OB TT n = 2T 5
R X & 3B AH 2 217 % A bulk-forming product #fEH L T & HE#NE
FOUESNRWGEAIC [T eyl 28T X0,
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wek, AAA, oA, FHFE-AWA L cortico-steroid A9} T
AbgshE A, 2 ARl oS AY e mTol Fuive
Z ]

A Ab7keR i,

S abs geatelof

FTo, OH. FIRA, HUNEENRA KO cortico-steroid 7l & — & 12 f
T 256, BV T LORZPEALIZY | EYODIRENERINT
OEEERE X O 2355132 Z L3 5,

P> T, RO BNTEBIREL EAEIRT 5 2 &3k 2Tl 57
<\ BRI, FHEDN BT SRR ITER L AHRE L 22T TR b 7
VY,

Gl B

et Wty gk &Koz AMA oy A YA

AEolm, d AAFSE °F 600 oFo]
A7 A FAAME o] T LR W2t (Aloe
ol g Al2~(Aloe  arborescence;7|E}FX]),  AFXEL}E] oK(Aloe
saponaria)®| ATHS &8k, A7 A FAAM Y LR M
ozo] Hgh, ofE A, AbEUEole] o) T oMb HE
AAGE F AxsAY Ed5F5to] A&l AFetes I+ A
ekttt gk, PEGF A =Y e St
HE &R0 o o 2T 100%
0.4~0.7%2+3L ®.1s o] gl7]

oMol ek

Ht
9‘L
o

7T uxIE

- MR e PEE TG E)

(]
ToxiFa) Ha U RO—20E T, RO A 2tk TR < i
TEYTHY | HARAIITK 600 Fid> £V O 7 v =354 STV
%o BITEWERERERE R M & L CIX,. Aloe vera, Aloe arborescence, Aloe
saponaria DIEFIFNFA SN TS, HEEKERLSSTO [Toxosy
] X Aloe vera, Aloe arborescence, Aloe saponaria DHED 1 CIER] £
B RV, RS RE, IR L CTRHATEDS LD
LicbDaWS, o, T 7% VREEMOEEIT 02~5%
T UL 7 5720, i@, Aloe arborescence DIED A 100% TDE
L 04~07%Th D LHME SN TN D,

0 i EHE G Z42)T  (Korea Food & Drug Administration (KFDA)) : http:/hfoodi kfda.go.kr/am/menu.jsp?code1=00100030
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[SFd7d B7H

Ao AFAdEE et AFHASte] $kou, The
Commission E Monographs(1998)°l] 2l3] = AHAsI= A5 9
A9, dsid B4, F HAY ALFFR, Fes w3 59

Bxgol Hay v 9t

German

[7157d E7H
dzo e ajiigs 2o Vedem JAAHH AN

7} 7+o
T

polysaccharides ¢} glycoprotein, aloin &

=
=
aloin = W& 5o =S & F U= AFoE IdHA Utk

Capasso 5 (1998) aloin ©] Z7elA fofof
Na-K-ATPase ¢ &AL 94 stAY #Ae F3&
HEgss 243 Huselrh Ishi 5(1990) 9
aloe-emodin-9-anthrone & T3t 1 A|ZF F e F=&
wEe Ax g% B
Baskgieh FEE, Ishii 5(1998)

Aol gy Aol =53 =

flo
=3
o.
=

=,
>
M
L)
rot
-
o

g
o
S
o.
=

-9

[ Ze 4 Phatm]
TR IEMBEME L TREWHEHEBIRSLTE 722, The German
Commission E Monographs (1998) (i@ FEIE RS 5354, HIHE DR,
BIFE DAL RO B IR TS K OWGIER) O i L5 DO RITEM 2 &
LEWELLEZ DD,

[ retRTm]
T 2R THE R PHETES) ) O L L CTRES T,
T REICEEN TV D ERERK 5 X acemannan @ X 9 7
polysaccharides & glycoprotein,aloin 2% 275 Z E N TEX D503, ZD
G, BFIZ, aloin [ZBEEIRENCRNL D Z LR TE L E LTHEILI
TW5,
Capasso & (1998) (% aloin 23/ CHIK O PEH 2 R S & T
Na-K-ATPase OVEVEZ I L7z 0 AhOE R R %2 LA S TRGTEE %2
AHEIT D L WA Uiz, Ishii & (1990) 135 R I OKAFIC aloe-emodin
— 9 —anthrone Z7EA LT 1 Refil# KGO K & w4 BIZ LTk,
KIGORGYEBDPABIHIIN LIz L Lz, £72, Ishii 5 (1998)
1% aloin 7> & 47 B L 7= isobarbaloin 23 % X X @ [ ¥8 22 HE(EISEN AT D
Ll xR LT,
UEOfEREZHRE LT, 7 e 2 2R IIPHEEES 2 B S5 2 LR
TEHbDELrsnD,
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[ 53]

The German Commission E Monographs(1998)°ll= ®j¥H 25 &S
g8 QY 4 o Truplzozs U 2030 me
HAE A 3

CERIEEREY

The German Commission E Monographs(1998)° 23} <=2 o=
deoz AR 49 9 49 49 2 B2 42T & Y
EY, AUIA R AFs HE8F A9 dd d¥ol AA ZE
A9, dw wen Fol vy & dw F Aue
A 2> %) ZH(pseudomelanosis  coli)©] HAYS 4= QI 1@}, o] A
AAE FO A4S HA%0l sbsat Awe 4] B8T 49
dese] w3 J9gE ¢ deonz, wiRgdss dgds) &
Broz s AAT wels WA AelE wasAY
bulk-forming product & AFHst% njHEdEo NA HA Fe=

Aol ~dzol A WA Aol T

=]
oA, FFAMA =

el FAA, ) 2 cortico-steroid A&} &
gete Aot 2E Aol AL okl mbol

= AL Aok 3y,
QAR FRE, ojdolrh AHT Wl oAl Aatelof

[HEE]

The German Commission E Monographs (1998) (21X 72 HE(EIE B D
701 HOBEE L LTLANANTA L LT1 H 20~30mg B
ERELTND,

[EHRF o EHFH]
The German Commission E Monographs (1998) (%, 7 7 T Z s fI#EHL
T5E, BREEEROEADRAET LN S D ElE LT, £
7o, BRI Oe > THREIRM T 256 XERE NN T ) v
LRZ, MR, BAREOIERDHE D Z LR H Y | RO BRI E

(pseudomelanosiscoli) MAFEAET L AIEEMENRH D, LorL, ZHUFE
& Rl U EE C& 5, BRYNCOT-» GREIRA T 2 & EE) O
AL HEIT TE 206 M RHHEER D727 v = 2 BT 5 R
WX ETREEZ (L L7 Y | bulk-forming product Z 1 L T & PEETS
AR BEIN2WEAIC [T e 28T 200800,

Fo, OHL FIRA, HUREENRA K O cortico-steroid 7l & — I AH

HT 258130 ) 0 LRZBEALIEY, BYOEEEZ BRI TL
i RE X O A A3 5591k T & 5,

P> TLRO BIVEBIREL E2 BT 5 2 & 130k | o Flk
FHEAMEIT D IRFIXEER & AHRR L2 1T U722 B 72wy,
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(5) Zay3 At

Ji 3 Fn E

=7 IA TaapIv

Hd g Ads Ao = - BAEH M O ORERE I SL D
[7h8] (2]
SEIANLE ojn Aty o] AFEC ofnnwdol FUR, | FAaVIiET I BREBEORAYM THDHT I HEO—DOT, F
AZS FAEE DS ARolt. EAALS CEHIINO6 = | 2R T 2 MAEMS Th D, 4 FRiE C6HIZNO6 THT 7 43 v
A EA T A Haolnlo] tiEAl Edolm, gy Al T | & HICAF VI IVORBHARME THY | 0N =S RO
A AAds ke QRS 7I"S vlEste] Mt AEY, | AR T O THLFX T AT LD L LTI OMITIRE, i) o
TES dZoly FE FASE TEHY T PR ATOE | ERKE AR T D A a S REZ RO TR 5T %, £
de] Fxgrh w3, A ooyt AN He wmMAI | 2. ADMIRAHR DT D N E EREE L THELZY | ARIMER
Agete] EAe7|®= sta, YT Mxdels BX A FEE | OMIEBEICIIHEIEE O TEET D,

<A gkt

1876 ' Ledderhose YrAlell &) WA om, 1 2= 1939 W
Walter Haworth o] <]3] 23 %o}

ARNeAFoRY BRI AFS FEAAW Gz
FEAY FWIGS ARD Aol BE F Uvh FFaA
Augde A, A 5 BAR Aot oo, Fegel

AA T woA G FAy} Z5S AASAY Aspergillus niger ©
5 A= 71" e Z1E2kelE e o

S R e

1876 4 Ledderhose {2 Ko TH A S, £ ORIEIL 1939 4 Walter
Haworth (2 X > TH Ll STz,

HEEMERLE LT v ah I VRIS Lo VIERRE L S
VAt I U RN L CTED D, vt I R,
=, TEFEORBIADBA I, AIA DFEORKEDE 0D 2 3
JBEE TN T LB T2 Aspergillus niger OHIIEEE 2 ik L TS
NLEFXFUIF Y (ZO X RFIETHEXRF 2T v F v
fELTHE7= b D) ZIERES° Chitosanase THIZK 2 L 7= %A b =

N EH 22T (Korea Food & Drug Administration (KFDA)) :

http://hfoodi.kfda.go.kr/am/menu.jsp?pageStr=3&code1=00100050
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ol ol
(O e oo px foh )y
2
Q2 o X

ol
—_

T 53 o2 AN F AAIFANI|=
ol FAHE olgdlo] AFetn FIAA g HIEEE
e, F2aAbn Ak a) Al = 95% o]/delo]ok

[r4 B7H

Hathcock(2007)>  SFIAMES Aol A AFHAAA 3

AANGENY F AL oF WL B
1

Btk 30~70 Aol 7hH e #Ad o

15 ¢ o FFIANS 3 AL Bk AFHA|7] A Eo|okEorAH <
2961 7A19(2006) AT} )M o] 4} ukgo] BauE x| gFokr}

Uk, Monauni “5(2000), Kaneto 5(2001)3} Yoshikawa -“5(2002)->
Faame] A dAl 714 1S W FRaAb A
hexosamine pathway flux & S7FAlA dde] Ao H-AH A
deS 712 4 A2, hexosamine pathway Z/d3t= #7d B-cell

I ofshAld 4 glvhar Basgivh

a8y, Scroggie 5(2003)2 Tk FAEAA IF 15 g 9
FFIAN GAEE 90 B AFARS W T Gt AL

KT N — LT FMSETREATEL2L5CL72bDTH D,
— ., v at I UM FEFLO X O R HIETHEEXTF U TF B
B B R TN AR U CRRBR I L, NaCl <° KCl % Bl 3
AITHES SE It S &R 2R %, KT V2 — /LTl
HHEETEATE D LHIED, 7 v o I U ERRIE b B X m
F & BREE 95%LL BT AUE72 B 72w, MK RS 2l Fe Tl L
FEREE LWL S ICARRT L a— L& ffio CHoIc s+ 5 2
EMHEETH D,

[Ze 4 MatAm]

Hathcock (2007) X7 /v =¥ 3 & NIZEBIS® TT - 72 MK

SR OO H CURZN 70 B RO 2 s LT SCERIZ R o T L s LT, %
WBEET R 235 5 3070 O NI 1 H 1.5g D7 v a3 % 30 H
MBI S E 7o B ERR L L 2T O HEFEEZE (2006) OFERTH 5
B EOGITEIE STV,
7272, Monauni & (2000), Kaneto & (2001) & Yoshikawa & (2002)
X, 7 at I ORNRHOEREZZE LR L ad I v oER
IZ hexosamine pathway flux % ¥/ & CIBEOTEF ISR E R 72 28
5.2 5 AREMED N H U | hexosamine pathway DML I LN B-cell D
WrErElbIEr N TEDH LHELT,

L2 L. Scroggie H (2003) IdHERAEFEIZ T H 1.5g D7 v at I
fetiz 90 H IS & Tl i AR ICAEREENR o7 2
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fFolgt g mxA FeS BAFAOW, Tannis 5 (2004)> | L AZELZLL. Tannis H (2004) IZIEH AIC 1 H 1.5g D734 2 R
Ao Al 7 1.5¢9] SFIAN SFAAS 125 B AAAL | BEA 12 BEERS SR, mEmh A v 2 ) TR EE b
A3 dgolu} 5 AdEdo JFS A A kv BT | 2 ez EiE L7z, F72. Braham & (2003) (X 12 HH1H2¢g
T3, Braham 5(2003)2 12 5 B¢t % 2 g o FFIAMY | 0/ ot UIEME A BRI S %, o REEGRE CHE RAFZERE
S A xR olgWAdAT A SFIANI | R, S a b I VIR BRERISIERIN ol LWE L,
o)k o] whg-o] WA eFprhal ®alste], AA7EA] kAol | b, BUEE TREMENPHR S N7 a3t I 0K HlEiT2g
ShIE S FIAMNIS Ao HHFS Thd LW IhD,

2g 02 FetHE T

7154 B7H [ REMERFAM ]

SFIAS < 9 A A4 VAol g E A Va3 TR R OCE O] OREREMEDSRE S5,
ZFFIAR S GAG(Glycosaminoglycan)ol et E2]=  Faokde] | 7L a# I 1L GAG (Glycosaminoglycan) & FEIEIL S L 3 ZHERD
AFAZA, #d L dA=o] AGE FHste] Aol =go] == | milkAE T, B & ORE O AR A (R L TREFEICR LD B O & HERI S
Ao FHHEY HAAE, Karzel 5(1971)8] A@# A5 AHeA | 11D, EBRIZ, Karzel H (1971) ORBREVIEOR R T/ L3I
SFIANE A gk A folAl izl A glycosaminoglycan 9] AJAd o] | A WL L 7= ik AHIE T glycosaminoglycan DAL L, ARED
S7hEelom, S 8FE & AAARIUE Ader 13 FH | aitEiH Ao A% BEEOURIC s LY & 8HEEE
E7NA SFFAE 8 F ot AFA AFo kRt dA Y | Mo ERML L AT O NEAF7EFE (2006) fi%éanﬁ%?ﬂﬁﬁ
|AATAE006)0N M= HAEAWES Setow AEI AN | CBIEE LR, S BRRE & I U CRA K OWRHERLRR DT RS
w3 vlaske] FJA 9 AR Yo fodoer FAasa | Ed Lféﬁzﬁ*%ﬂw@bi‘t@ﬁﬁéhik”%’*%ﬁﬂ@m&zﬁfﬁi@wézms:(‘:Mﬁ
A= AxE7E FAEW Adx AEe FHrt FAaEHe= 3ol | @Bl

gl = At

#AA o] 30~70 A9 7t TE o] FS Hol= AMg 60~70 WOl Al | BEOBAFTERE O H D 30~705% D 60~704121 H 1.5gD 7 /vaHh I v
s 1.5 g o EFFIANE 3 Y st AFANT | &2 30 HMEBIRI A RERGNZETO R EE (2006) DR
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e do 1x
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H
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e o
O
mlo\
(e
=
-0,

<3
5(2003)>  #Ho
HETAE 43 A)lA 5 2 ¢
; A, F5 e #-EE 49
Hlal 3fo] foletA mgow FE ST
A wlaste]  fofshAl JHAE Arkar

olg] AJEo|A ZFIAIWo] wAH P A
o

t
[

Braham

4

A
H

"))

olde] 4 SEIAVNLE «d 9w AF 77
e E 4 Ak ow wudn
[ H %]

7153t ghaAgol SelE AAASAGAA ] HHFL el
1

SFEAN QA S FFIAN PAHoRA 152 g o7
dd AABS Al

FEane Ad A 5 AARY AR QAR s
Az, A A de=AE ehls Age 4ol
Fo)3

R, BEHORAVARICKEIND Z LR RSN, A Fa b
(2001) 1 FHA)4EER DS 60 % T do 2 RBAFIIC T D 2 N 96 4127 v
a2 1.65g & 12 BREIRA S H R mANSE SN LS L
77

%7z, Braham & (2003) [ZEAHICIRA 2K U7z N 46 44 CR¥I4FD 43
) IC1H2gD 7 ayI 0z 12 BEEBRS SRR, BolkiE L
B U 72 ARG OB OFHI AR REE & LR CHEICE L . BOR A, &
BRE NV EN BT ORI AR THRICKE SN EHE Lz, Zoft
(b Ek &2 ZRFFEC L 2 X 2 AN B e O ORISR LD 2 &
e L7z,

PLEDOFERZRE LT, Zad 2 0T TR KR OCE OfERE) 1o
ICNLTHZ & L EnL 5,

(B E]

FEREME & Z M R SN NMAE R COBRELZE L T/
Jat I R X v a Y S U S LT 1.5~2g T1 HEE
ME%RE LT,

[FEEEFOEEFE )

Toat I N =R BERREORE M EE L CRLET S
O, =R BT VAKX =015 NIEERICER L b
U,
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(6) Az L2

i p'e

Bt gl

kst 28
8]
2FdAL w4 30 A, T4 50 A7 oA e o]lF Ajtew
AAH triterpencid A2l EE3St AR QAAS} FAEA
FrAlel FHrEol vk Aladol (el 53] Wol
Rom S HQ YU, ofAY, Wujolfr Fol=E Hol dar, 1A

SHr
ol d= ofAE Bxasl A 25 wTEds
FU=HE, A4 3=2&, Blg D, gFAE Ak sl ARE
Aow dHA At (George &, 1976).
1906 d Aol Al AARE ] AupE AL o] o
el ~FddlEs w2 skdal, gshrEs 1935 9 A9

Hs Wgte] £ ghal meel o3 v Aok

N
20
e
o,
o
fr B

A7 UV
- JLRALEH

(2]
A7 UL UATRFE 30 H, KFE 50 N6 o0 " EEA TERN -
triterpenoid & DA AR RALIKSE CTAK & BfEMMEIEICE £ T
Do BRI ADOFMIZIZ < EENTEBY, £V —7 - A1,
T, NERIFHFEICLEENTEY . AMENTIET B F A 4liBhEESR
AMNB AR URERTAEKREN, 2LV ATa—L AJERLE L,
X0 D MOMEHFRBROEEFEMEONLIbDOLEMENTND
(George ., 1976),
1906 4 HADMIELFE Th DA AL L X DRFNH A7 U
LU aFER L, ALSEREEIE 1935 AL A F 22— v B RFDR—/L
H—F =R L > THLMNI RS T,

<A 7 UL OREE>

JT (Korea Food & Drug Administration (KFDA))

. http://hfoodi.kfda.go.kr/am/menu.jsp?pageStr=2&code1=00100040
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A7 5AFo R AFdue o] oA FE FAO | BEKERMNE L TORZ UL X ADOFTHRY H LzlifiFIC
Tt A3 BAHgs s % ERSES Eolv FAHOE | ik (saponification) AR A MRV K L7214, Kﬁﬁﬂ:%’iﬁk%?ﬂ/

A st THE RS e, STt 98% o] de]ofof st SO—)LTHEH L TE-72b DT, MED 98%LL ETRITIZAR B2
/AN
[eFAA H7H [ 224 34 )

QAFer ekASA AFHste] & AFoly AL | 27 UL U FRVWHLZAICER L TE R TH > THRAIZREFEEIX
Lol Haw uprh gloy olgdt AFLUAS FAI fAlE | MESNLZIEN LV, 20k IR T LUREEREZINEEL
B AEA HERS A4 Rt ol HAFAAH Al AEA | OIREEE X I v EEICEA L TV GRERERT 5 LA E X
Evle] A Aoz Qe ZAol WA £ QgormF | IUOERNEEICLABMENRKAET S I LN TE B0 D KT
Z A Sl

H| 3}
HEAFNA e A o HEMY D Fe] HANFFS 9A | O F I A LEX IV D OGEP/ERGEEBARVE D I
WES AR Axstefor At EBE LRI TR B R,
7158 871 HEHEE T ]
~FGAL “gakst 2ge] 750 AT, 270 L THEHMUIE ) OREIEDRIE ST,

_7'

ol &
s s YHEWE A 7S obF WA Fgou, | R A R T EMRARAEEBEIZELEH O NITR o TR VR,
Senthilkumar 5(2006)2] 7~ A= cyclophosphamide = </FS | Senthilkumar o (2006) DHFSE TIL cyclophosphamide CTH % 5- % 7=
74e FOA AFLgAS AHAAZ AH, A 2A4H} ADFoNA | RAICAZ U LU A BRE AR, DI & AR M ER D D H b
Farst B @491 SOD, CAT, GPx, GST, GR o] S7tetm, 22| | Bdi#E TH 5 SOD, CAT, GPx, GST. GR %25 L . #ikiEE
&4 Al WE FHE CK, LDH, AST, ALT, ALP 59 &Av | ORgi &5 CK, LDH, AST. ALT. ALP %I MR Cldis

Mo M= FAAasta A 2= SUHeth el HarE lo) DU, DR TIN5 s ST,
HE3E Farvin(2004)>  olAZRHEES  Foste] A AME | 72, Farvin (2004) 3y 7Tur L ) —nLERE L CLHEEL T
3 Holl Al AFLUS AFHA A, M Fo ALT, AST, | BLEXAIWCAZ UL U AERSE-ME, kT o ALT, AST.




G 13 B e o] 4 F 9k 10 g 9
AHAZ HE (2002)9] ATolAE AFA HH F
SRS

°] 2 TS FUS ELE /A
SRS AaAE SO PR g T+ Ak AoE
o v}

(443

5ol sl

AAHGARN]  HAFS  welstel,
o}

sFdANe T 10g o2 7 AHAFS A

[AA FelAr

sTdAe BFor AANE A% A 5o AN 93w
o7t mAsths wast gonE, ANE ¥HF olgow
SEetA gHsE RS Faelor @tk Ed, 3 Y B
AAHGAD A% 27dA JH 93 Fol FYSHE ol
Fosglon Bg A% F 1AL ARt ANH D2 s
dzo] MAT 4+ Yomz dF DrsHBo] e AT
folstelop @tk mR, ATdAe EFE AAE Be 84
MERIS @ BReta glo] Al MAstelol suz,

LDH., CPK % DEER DN IEF K YETAD U DL CHuie b bR R
Td 5 GSH, GPx, GST, CAT, SOD M IEH/KMEITHINT 2 2 &5
SN2 o T2,

Flo, BERBARFE 134 Z2RIZLT4HEM 10g DA T L
FEREE/N7 B 32 (2002) OFETIIAZ UL ZBELT-%
WBELIRE Y CTd D MDA D32 2 E RIS T,

U EDOFRAZRA LT, A7 U L UAIHIRMEEES 280 S8, Wit
W aWD S LFOHBERNR S5 Ll s D,

[fEHE]
FEREMEN R SN ANAE B COBREEZEZE L CAZ UL v
ELTl0gx 1 HEIEL LTEEL,

€3V GEIRENER: 1)

A7 T LRI 55612 TH% OB W E BEREN A L
eV BERDH ST S| TR S EREL FEIRT S 2 L3k
Uiz ooy, £/, 30 AMAMEEHRBR AT o 7o R, X
7OV EEBRLEBRITERIND Z L 2R L2, IRAAZ 4D
1A SOV eE I L AT 2 — VIIENFAET B =D
FalL27a—ARnEnANTRE DT R ITUER bR, £, A7
DL EmOelBIZ < OEEEEZ I Vb EA L TV TRE D
JTERLR2TIUT RO 2V OEERHSTOEZ I A 2 EX

261




HEAFANAL HEN A o HER D o] AFgE | VD OFEN BREKLZETNRDIEERERZBLRNE S IC
AN A HANEgFS A L= AFS AFzstoior o) | B A BE LT vl b, BEERLEETSRO IS I v
2 E o okEekd oA gk wlElwl A o HEMY D o HUFHS | A LEH LD ORKEREIITNEN 1,0000gRE, 10ug TH 5,
7} 1,000 pg RE, 10 pg ©]
(7) % b/ A Y S

B p'e fn B

R =t A

- FYzHE A

RES
ANERS BAROL AT ) AD, AAREA, FeFol
e wWE B4, guw gdsd ue Gohigsse

HdofAIH, o] 7|EAtE
Aol Ho] 7Ex

F2 AYste] B9 F7F 2~10 MY AE

agoltt, 7] E4F2 N-acetyl-D-glucosamine 2}

D-glucosamine ©] B-(1, 4) Agst uix oFA=ZA 2 F
D-glucosamine H|&©°] 60% ©oldo= H2 At m&= AES

FA3A Qrerh JEde 4R A A EAsHE 9eH
0.9~1.5), o] 2 AU A3,

71 & 7}= E-&l) & 4 (Chitinase), 7] EAF7}=%-8l] & 2~ (Chitosanase) 59l

A} 9] (Lysozyme),

o3 FEalE o], AWANA wEA iyt AuEo] HFHOR
oA EFFAAMY, FFIAMY TE JEASYHIYE 502X

AL = 3
L AT a—)LOE

(]

F Y AIRESE (W=, =U%) Ok, WIKE (V. AIAD5F)
D e, Wiz o3 B b L% F o2l 7 v F kL TR
N ZOx M BRI L THEOEN 2 ~10HTH L b D EG
bOMNF MAY TPETH S, F h ¥ 1T N-acetyl-D-glucosamine &
D-glucosamine 7% B- (1,4) #&& L7c@mmnFEHEETH - T, o
® D-glucosamine D L3S 60%LL ETHEWERIZEEIT 5 D &R L T
500 F M UATERT DRHANICAFET D HEE (pH 09~1.5), U
V' F—2A (Lysozyme) . PR, & F K5 fi#l%5E (Chitinase) |
X MK fiREESE  (Chitosanase) 52 K- CTHfE S, (KN T
T OEPNN TRMEZTEF L7 Va1 ZraIvEs
Mo A D TS L LTRSS LD,

3 A EEEZ 2T (Korea Food & Drug Administration (KFDA)) : http://hfoodi.kfda.go.kir/am/menu.jsp?pageStr=2&code1=00100050
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(i,
olf _Q

AE 7GR LEEAY] 7IEANS HolAEEE(T AME | BEATERE RS OMREIERELE LToXR MY UATR T B FULE (BEo
FEIA 7] HE)ol  80% - o]Aolojok B, | ED T L o I UERIEEER) A 80%LL L TR AU B L &
AHEFFAAIN o ZA) 80% oA st ojob b | hYr (Fad Il L0 & 80%UEER LTV ARITIER SR

ooy AL o
T2 e

VNEZHIZE VI ESYILTE 20% o/ Frstal dojof gtk | v, F AU TIHE (3% A Y THEE 20%0L EEA L CLh i iuEe
B,
[eH414 7H (22T 1)

Z|EA 2 JNELdugde AEITRRE QAT ARl ghom | F R YU KROF A Y THHIASEE LS LTEWEBHEN TR,
Aotd AbE 7oA Gz FAREo] glomg okAAd LAV | BESINTESFUETH LN TV DEER N 20 b 22 R8I 7

S Aoz FHEFHATH W &R S T,
7154 HE7H [ B BEMERTEAm ]
7| EAL

sEASEA g3 AstHA ¥E BERE TEAG | X M UIREMIEEERIC L o THL S LR WS EEE CE M A A
= AU, o3 ol st o] in | ML L TORERH Y . WA A BRI 4T in vitro T
vito oA JRBe =S UEITh o3 JEARS ol detE | MIMAMEERT, Zo Lk M AR A U EMICHE S

shdel wsatat Agtstel Wik o] A wAd s = b | R LA L CHRE SRS, Z ot THRt S 5 BIE IR FREO
Aol 3ol dashAl Han, wEaks eyl ske Al | A B 72D | IR E AR e DICRNICER Sz = LA
A9 FuzdEel AHgHe] o Ast d W FuxHEe | T r—A 2SN TEOMRMENO 2 L AT v — L OB ENRH
FE7E A Ao &, 7EAY AFHe "HEAe] EWE | HiShH0oTHD, TaDD, & M OBBUIARIRRO 55U Z HN
STHA A, 3 FEzEEe] FEA FE fAckE o857 | SR TMEE, M= VAT r—ATh 2 HitE O & ZHERFT 2 OCF
el ZHUAHES sRs F2ATIE VIS YEIGL | HEh 63 L AT u—VOREZRD SELBEENDH D, —
AolAE SHe JEARE At 9 FusuEd Agete] | PRl Lk M U RRA R L AT B L LS
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A% W AF FFE AAA EWore AW wiEE
S/ Bav) Qi)

Ausar 5(2003) LDL-ZF#2HE©] 120 mg/dL ©]/&<Ql Abghel Al
12 F B d JEMFS 18 g A AFANN A

LDL-Z e 2HEe] FolHos 723l ern HDL-Zd e &0
o4 ez S7hek e ;ﬂs}am. Bokura %—(2003)% 84 1]
178 Aol A 85 Fet ahFol

Z ZY2HE3  LDL-ZYAHE0

N
Hﬂ
rf
o
o
0q
I
X
A
>,
~y
o Y
=

918} o). Gallaher 5(2002)S 21 o A 59
A 30 o JEAS 24 g A oowjd AFHA7 A o=
ek st}

H =3 LDL-Z 8 2 =0
Maezaki 5(1993) 7173k A<l
g o] 71EAbo] &fHE H|AFS
olFo= 6 M HAAA 7IEA T v A=ZS A S
ZY~HE3 HDL-ZH g =0 25k
5(1997) A7I1ZF AN FAS wrol A4 32 8 ol A 12 F

= p Y
A AN A, F FHsHE

et Z1EARS vl 405 g A =
steFo]l Foldow Astgtta H skt Tai 5(1997)2 %
Y 2HE A7 =2 G} 40 HAA 16 7 ok v 1.35

g 9
LDL-Z ¢~

7NEAS AR

a3, 9% % DesuE
gl el el

L CHIBNOIREWIL Z A S TRE & L COiETPE 2 8N &

TLHEVIMERDH D,

Ausar 5 (2003) 1% LDL— = L 27 @ —/ LA 120mg/dL VL ETH D A
‘%]Fﬁﬁ H¥ % 1.8g fo%ﬁmé@f:%*% LDL— = L AT

o — L3 2R L. HDL— 2 L 25 1 — L3S cEEnL/-Z &
% fileat u‘:o Bokura & (2003) 1% 84%@@5@7‘@# S8HM 1 Az

¥ h & 12g TOEBMIEEMAER, L XF7r— L LDL—=
LATR— LA EICED L2 & ’i’ﬁ%mu L7-. Gallaher 5 (2002)
1% 21 éé@ﬁﬁ@@)\ 28 HWEHT 30 732 F o & 2.4g 704 H
BRSEEHERE oL AT 00—l s LDL— 2 L AT 0 —/LRHFEI
WAL= Z & 2R L=, Maezaki H (1993) TfEFEEZR AR 8 4
%ﬁ% WLT7HM1gDx M UREERTWLIERASy h& 1 H
Z3ET OB EE, 7T HURRIZIZ 6 HT OB ETH MU
Fhirezxsry NEBRLE-BEORa L AT o —/L e HDL— =2 L &
THR—PEINT 52 LB LT, Jing & (1997) 13 &8I i ik ¢
1% 5T T X TR B 8 44 1T 12 I fH] Mfﬂ‘zﬂa 4.05g 9 8
BMEREERE, al 2ATFa—1LOE &N WA Lz & L
72, Tai & (1997) jumﬂlﬂ:u/x%u—w@%z{ 75)%“*)*”?'%%40%
(216 R 1.35g OF MU A EBRS TR PR a L 27
— /L& IDL—a L AT u—LOEENAREICHD LIz fE Lz, &
mEEMZRTTOMBEMFFEEREFICL DL, a L AT v =R D
LWV AT F F%/&Uﬂv AU THEAE 24g TOBES EIUR
HDL— = L 25 27— LR WZHEIT 5 &), £72, Ho 5 (2001)
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A

Ho &

ez 16 F B9
HDL-Z ¥ 2~ H| & 7Fo]
Wuolijoki & (1999)<
SO Add 24 g & ﬁﬁlﬂ 4
LDL-Fd ~H &0l 3
5(2003)> 15 W 173
e AEes wd

ooz ZEe A JE
7 o

71" HDL-Z#l vl Eo] fol4oz Frheicha sk
(20012 F F=EHE°] 52 mmol/L ©]<]
el 3g o JENE HHAR
Feojd oz Z7}shg ohar R s}
51 789 A74d njwed s o=

=

H
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>
o
o
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Se,
o0
N
ol
Q % 0
S e 2 my
?oﬁ%Nﬂdﬁ
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o
|
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N o ot

rO

ol
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2
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2
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o
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o

1 ne

Lo Olﬂ o
rO

32
£ Lo
X
A
N

of (%
>,
ol
=
>
rlr
N
T
™
>,
Lo

AaH7 = ]
Ha%E AT Metso 5(2003)> 773
4.8-6.8 mmol/L)s Ul’do= 10 7Y ey
AFsA 3 A3, LDL-FH2HE Fsx #oF<l
olst 4= 5(2005)2> %

Eﬂi 4.8-6.8 mmol/L, Triglyceride 3.0 mmol/L)S

A 24g% AN 2T} DT FH9 Aol F

oX
r o
o
(e
of
f
K
k)
[ rlr

A 31, Lehtimaki

iﬂ

[>
o,
ro i 2>
to o rr

IFR =2 L AT B — LA 52mmol/L LA ED A& %52 LT 16 [ H
3gDOF MY U EZEIRI TR, HDL—a L AT v — A ZITHEIC
HINL72 & L7, Wuolijoki & (1999) 1% 51 44 OB 7 A 2
ZXIRIC LT 8MM 1 A 24g ZBIRSE/oAER, 4 1 KO8 & Mg
LDL— 2 VAT a— /LR35 2 Ea2ER Lz, ZOMIZE Gades
5 (2003) X 15 A OEFERBHEZXIRIZLT 12 HEF M onEgE
NTWD I 7N ZH 4.5g B S E /5 R PHE COREMPE I A
BICHMENTZZ L 2R L, X M OBRBHHECa L AT —
NEPHTE L LR Lc,

*ﬁ\*%@@%ﬁk%ﬂ%:Ltﬁ%?i%%#ywﬁﬁﬁ:vx
7 —/LOFHEIZ B E B Z I NE NS L o7, Metso
6(%%)i@%ﬁ&ktm%(@:vme—»4&6wmm>%
HEIZLTI10 AN MY % 1 B 24g BRSHEFER, LDL—=
VAT — VIREOFERBD ZHERT 52 LIXTE Rl

Lehtimaki & (2005) I3 AN 130 4 (M= L AT o — )b
4.8-6.8mmol/L . Triglyceride 3.0mmol/L) Z %52 L C722HR 1 H 2.4¢g

RIS EIAER, MR AEREIT R T L LT,

PLEDORERZRA L TRET LTZRER, 12 A EOERTIEX Moo
BEARa L AT o — LN LDL— 2 L AT o0 — LA A a2 &
5 EMEINTOD N O FHEENE G O -7 N & %5
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e AL AFES e R @ APdAE fodd ARE
A Fe7IE Stk oles TR o= WrleE A
7| A2 bl ZHlAEERAFEH wEoiAs B5itat At
e se 71dE Fetel 2HzsHES 2ddke S @ F
A

[ 3%

7573 e] 2]ld J AA S DA AFFS aste], 7|24t
NEEYNTY] FoRA 12-45g02 dd HAHAFES A

EERIEERY

LB CIIAERMEREBG LNV EbhoTc, ZNHERAR
(ZRHIE L CARTRER, F M iﬁ?ﬂ@c“#%:’ LATFa— L THESLND
JEEE L fEA L CHRtt SN A EEZBLTa L AT v — L 27
L2 ENghoT,

[EEE]
MEREME DR SN AMAE AR COBRELZZEE L Tx MV
EX MAY THEORF L LT 12~45g % 1 HERETHE LT,

(IR O VE B H]

TNEAHS 71 AHE A5 A8A e A D, E K9 55 | F Mo aRAERTLIHEFIREEE X I A D, E, K 72
e 87t dermE Fostoof M, XIfF ol g @“émnﬁ%mx%ﬁ%a‘éﬁgz%w BT VAR =255
de 27171 dAY, BlER I yES F5Eed o] Ae | e X IV EIRXTAERINTEDOICEREDOH D NTF b EE
Al 7IEARS AFSIeA = o "k E=S, AlRbE HHAF | BL TR0 Ry, e, 1B éhtﬁﬁiaui%ﬁﬁ'ﬁﬁibtﬂ#
oo Ik HF A TN S =4 ¢ oy Fodtofof | JEHEEIE AR U D rREE & 50 b IR LR T T 57220,
skt FojsksS 7} 1,000 ug RE, 10 pg ©] o}
(8) kA1

JE b's i N
<3}sha 41> <FBHER R
He AEAC 9y EAsta Aot Hol F&9 AuelA 53] | SRFEMFUTIASAFEL TV D, BB O RN TRICEZ 72 O 138k

M i EIE G Z2)T (Korea Food & Drug Administration (KFDA))

. http://hfoodi.kfda.go.kr/am/menu.jsp?pageStr=2&code1=00100010
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e e o % o L
How ool 4 4 e ox rlo o I 1o
B oy 1

ol %ru o ol

el

A

7

% Zo] &

(heme)®] FAAdEol7] w=<ld, 3
Faolmg AHLE AW fXd A3

Fe6+ oA Fe2-714 og] AHH=Z

3 o
T

%

LI

daolt,

< A
Slo] AR Al

o 71

4

O}

N

°
S, AEA 84 A A= Fed+ (ferric)9t Fe2+
(ferrous)®ro] Fd ¥ ot}

=>

dAFoRE 3H SR/, 7R, 99 3d, JheR, A,
= A, FELALE sl At 7, 1 59 FEA
of A2 AAeolgEol F2 Fd(heme iron)o]B=2 THE
doltf. olgfex olE AFY FEE EE U9
5 Uk pEAEd HE OHFE O AERE £
o] t}.

Z (ferric citrate)

AR F(ferric ammonium citrate)

A4F4 (ferrous gluconate)

ru 27 rL =R 1

A (ferric phosphate)

A (ferrous lactate)

Frt 2 A4 A A (ferrous fumarate)
- 3] 221 4kA] o] 2 (ferric pyrophosphate)
- ¥ 229l

AU ER

4 (ferrous sulphate)

(sodium ferric pyrophosphate)

3 2] (heme iron)

XiF VTN, BEEXERH D,

éo

* }IL

« ~A%% (heme iron)

N~ (heme) ORERLAR DT THDIMDL TH D, DL RV —HEHR
HERIT T+ ThHLIOERITEMMERFIICRERE R
THETHD, BKIL Fe6+h b Fe2-E TVAWNWAIRIRIETIAET 543,

IR O IKEMEEREE Tl Fe3+ (ferric) & Fe2+ (ferrous) 7217 N TE
L7ZETH %,

(IR E W) 70t

<Al dh>
BROMBIRAG & UCIIAF, WE, B8, TUEY., &% | A, Bk
W, PSS oo ok
IXAEERI RO B~ A8 (hemeiron) THDHEIMNDH —FEWWHEIRTH
ZOMIZH S OO TR DG RRFEM Z BN LT
ITEGSESSMBEL D OWRIEER TH D,

- 7T VPR 2 8k (ferric citrate)

DU 287 o F =177 . (ferric ammonium citrate)
- Va3 U EEES 18k (ferrous gluconate)

- U VEEE 28k (ferric phosphate)

FLERE 1 8k (ferrous lactate)

« 7 VIR 1 8 (ferrous fumarate)
- e Y UEEE 28k (ferric pyrophosphate)
Al NRVVAL < =R IVG -3 1

2 # (sodium ferric pyrophosphate)

1 i)

%55 1 8% (ferrous sulphate)
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- A 3}A o] A (ferric chloride) - YL 5 2 8% (ferric chloride)

<AL <HEDE >

vt ARl 2 w9l PRt A A HydeFde F H | HEORAKOEABHEOLE GO 1 BEEMLERIL 1 B Ok
7124 H EARY Hy F FFES gstel 8 mgolW, | OFHHELE L FERINELEZE L 8neTh v | HELHEIEIT T4 4
AGAHAZFE Ha 28 130% 5 10 mgolth. 20~49 Al | EHED 130%KHED 10 meTh 5, 20—49 DA LD GG XL
4 oo A9dde H d F5E 2 VY H ST | SkoWICE R OEARN R BEOBKEDO LIS A R K D AN 7

Q
ol9lol] Ao o3t HrlHel A £AES ugsle] QTS | oA EAZEE L T1 HOPHMERIT 11l neTH Y, #IEEHRE
2o HaH oo 130% <2 14 mgolt}. | LI ED 130%KUED 14 mg TH 5, 50 Ll EOEARRIALIED

50 Al o]} #HA7] olF oA Agol= Al "Aet Zol A | kMDEAITRABIE LR U SROWINER L AR 28k LT

SrEd 7124 A EAFTS ndste] B ool 7 mgolH, | TEABE L CEYLERII T THY | HREREITEHLEED
HUAEAGTS oo 130% F5¢ 9 mgolth, dAlF-e] H | 130%KHED ImgTh 5, Al Ok OER EITHRAM 2H I & LRI
ST 7EA EA%R ol wH xAd RiR H, | BEEMRICRAE S8k ~E S r B OBEORICVNE RSO K
FEIERNO ¢ W dagh Ho & H H FFES aH] | OSOWINERABE L RN RIE 18.5 mg, HELHEREIX 24 mg T
HHZ %S 185 mg, AGHHAFS 24 mgoelth. 59 H | &5, IOV EE G L OHELERIEIIR A LR UL 11
Badagd 2 AFAHAZTFS A o4} 2ol 11mg, 14mg otk | me, 14megTh D,

<E, AR WA, RS <RI, ARE. PR o>

Ao Foe FEY AGE, =EE, Aol HY A ol&E, | SkoRIUISS O R, EilR, RSO ERRHE, BRoOmE
Ake] At 5 ofe] el ofE) FEFs W B3 Aotk | Fkx RRFIC L o TREE ST HEMRBETH D, FrZ, RNEE
53] AW A AGFS o FFol A S A, | OREIFSEOBRINICHREICKEL G220 | KRNSO EIC X
A A Ao wel "o S5 oigh 4§ wkgo] AA HE | o TEROWIUI 3T 2 i SBOG A3 & CTE Oy D IFRRIE 2 R 18 S av7
Anzt azAEAdSHol = S SUE AL v A arh B | KRR S D, — . T S A TV D & RIS D
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=
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)
30,
£y

AFEeLE AL Alo]lo] A olFe i

Ao 71934 Ags FdolFolAN, AxEY %
Ed~H™ 48 A (transferrin receptor, TR)ol| F-25]
frdd oAl el de] 43 #Hgdolyt
T84 2 ZAZFO R o] FoljAn, HI]

el o5 wuge] gyl AFE Wi Frobaehv

& m
=
P
5

e}
=2
fr &

=
b
= ¥

(e

A

du oM 2

o =
[>

0% K

of\

=2

S )
HAdES

Ze o] He Hgdely FuAdde] FHE AFHY
lmAldRe Hede] EajiteErA E&Adelt. FlEAvRe

A gere geehAw Awdow siede] A gk o kvl

END, SRITTHLEREG D £ OFNL T H BRI S5 B3R+ 288 T —
BN TRIN S D,
RO 1T/ NGO BT OWIGRENZ & - TX SHEFF S, AMKRIZZ
OO AL TEELWINT 5, —DIFREICA>TNDINES B E
VEIF TR EUNERDIANLEEOWINTH Y . b ) — I TEM A
UShN DR D IENLEEOWIL T, Z DOLGEERITE & /NGO TR S
AT TR B 720, ~ABRITRIA RS & T I tho SAFEER I K -
TIFEAEREBEZ T2, UL, ABRERTIFEALEDOHTH
DIENLERORIL, H OBRMIEK CEMTPON 2 8k (Fet3) WM
E/NIREIEAR AR AFAE T D BRI ITRESR  (ferri-reductase) XL E X I
COEIREEMZ L >THE 1L (Fet2) D TELINDOMEIC K
Do

fila & Mo ogskoBEILER S XV ETHDHNT AT
v EBRO R G A LT T, MlaEOREICH D R T A
7 = U UK (transferrin receptor, TR) (2175 S 4V CRIRENIZHEA
ENb, MENTOSOHEIZ 7 =) F oo T AT 2 U UK
DEREHFET D Z LI Lo TThh, SofEHLEICL->TIND
DB R TEDEBN RN A 32T DREEDNE D,

VEU EOKITT = ) F U oEVT U O TS IL, ~EYT
VATT7 = VF U Oo0fEERN L LTAREBETH D, ~EVT U Ok
DEETHFA THLIN, T =)V FLrOBEOERERLV o L F
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A He] 2/3 7F A e sl 2Rlel S, 26%+= A

g Jbsd AFA FEE, urlA  15%E SHEA
Mo RN AstHtASe] ofe] Fas TYRom gk
75 keol Q) WAbE oF dg o A0 me/ke)S 2 or] AL

st o149 A AdrE Addol A7) Wil 40 mg/kee]

2 , A8
}7+ 0.08, 0.6, 0.3 mgo|t}. o
e}
=

gojd

— 1 = o
hoem A o] A 1 2mg7hA wobA 7= ok
<Hel 715>
L
e dzaEn 3 ass U9 B 9ude] AR eRA
Z15E dehdHE, 58 dRIFzne A z2Hd dixEs
eete Tad ¥ dvh dmeEne pAsE HE
e Hol¥ Atas A A9 AER ketal,  AlEelA
AEEE oitgteaE #HE Rakete] WEIATh MeIENlE
SHEH A AaE dAHeR AN FAS AT

ArE TEehE qEE #edy

VY,

(RNEED 2/3 NARIMERN D ~T 7 1 B UATHFEIE L, 25%1 %8 BRI
TEDIFEERDOTE T, T DD 15% TR D I 47 a ey Ll
HIPEH B DRk &% 72 R DRERUE ) Tdo D, 75 ke DRRA B MEITHI 4 g
D (50 mg/ke) R THY, AROH D LMEOSE, RilEkE &
PPIRER 3D 72D 6 40 mg/ke DER AR LT 5,

RO I EITIARDO LR WEZMEDOSLEILT B 0.9~1.02 me< H
WTHYD, WIRENTEOIFE A EIFRETHMEND, /IME, Hi5
B, REDPLO 1 ASROBEKLZNEI0.08, 0.6, 03meTHD, =
DERP LR EIIBRZOHGAEIZTH 05 meETHELDLZ ENT
. SRBEREOLEAIT1I A 2neE TEE SV TS,

<k OFRRE>

[ESTE

BRIINE I n E U ROBMREREZDE DF R EOMHRAST & L
TORERENH Y | FRIZA~E 7 1 B IS RHRRE R 3R A i3 5 B
RfE e RIY ~T T v B BT D B3I A o e A 45
FHAR DM IEM L, M TARK S 11D Rl S8 2 il |2l L Tk
H %, IA7 v e IRk ONICIESE 2 R L T 5
AR & DN A R & e D BRI &2 R 7T,

B DI % 72 S 8 5 B BB TE RN E S a3y R Y 70




ARG A AN Absh, SARAA FAEs= AMEAFA | EFRERTRE, EodBRICENT LY b e — AREEE

da(cytochromes)e] T4 Aoz, oAl diatel a3ttt | (cytochromes) OAERHS T, =RV F—RFHUIMLETH D, ZOfth
ol9o| = Atz E Ay At E A, NADH 25484, |2 bilibKFE N MEES IR L%, NADH Bi/kHEREHE, a7k

S GFiaad e ano HEAAZ AEsitl. ESH | BUKEMED X O RBEEOMBIA T LTERT 5, £72. midiniE

217 A E 4 (neurotransmitter) Q] =9, NI, | WE (neurotransmitter) THDH K—/3I> | =EXZ7 VY JLxTE

rEqIYZY, MEEY Fo] v Fepzl el e 54 | 27V v ke h=UERa T =T U ORI EREER ORI 1

HEQJARE #ggith, olfo® AX A9 AEAF P450 o | &L LTHIEAT 2, Zofticid/hako s 7 m— 25 P450 (IC/EET

EAstE AR d3E dAL, gE dE, FhlAe LAEA | 28MIT L — L ORE, YO | TR C O EDE PO

v e @ Al o] ol gt £ 9722 < oRFHERICED 5,

<l BAY 4> <HEREMEZR R D>

» JE A b A FaghyTh « BRITIRIN OEEFEER & iR AERICKLETH 5,

= A2 oA Al Zgol Huth » BRI R L R RIS O,

<Ag> <RZ>

A Aqe] d3A A A Fhrd sEHY &4, B oll, | SR Z ORI AERIT T REEZRITRE I OB, FERE L O

A = | BBOOHEEBETH Y AiLd L 9 ZeHEREM R R Z O RIZ~E 7 1
T2 A AP W | EVBEEOI-X ) LEBOEREDIZLEOELRZLERKICHS

ClRaR=y Jdo
Y ERd T Db,
<EAD> <>

H 5/4& ofo]Fo] ALl Il HEFHS | 1FE AL OQMESEMHEIL DA OB & A B L 2RI B
AFARE Aol dojdth Fobel B9, AT 1ked 20mge] HE& | 2, HROHE, FE 1keY72Y 20 meDEAEIS 585, HAZOR]
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HAT W, A9 AFS AES F4 A 54 Sl e,
=

H
AF 1 kg T 60 mg olsts AL 4

4 A9 AN B4 By
itk okolEe] A% A AWM IS AF 1 ke 3

KR
200-300 mgelth. Ad%lel A5 WA A=AdFS AT 1 ke

1,400 mgolv A= Foll=

5
A LI Fag HdolA AFgor HAE HO FaITF>
WY, v A2AS, FER B350 22 o, & HEsH
AT A4S 8F ofd ol FAAagdErRIE Utk olHd
STEES 50~220 mg/¥e HE& HE&8T o yEud, ¥ &
FreRdd dWe 2 WE7E STHEAT olyet A4S
AR Aol Jefjoll wet ohEd A4l 2 H(ferrous sulphate)©]

ol chelated iron ¥ 3 #H
UERFA] 3kt

AA Foll A 3~6 MY, 6~9 /MY Frell oF 200 mg/He] A
B3 ol 5o FaldEFe] v gon <
ko] Ae AdFAE Hjole] H FFEo]l FUlsHAIEE
e T

oo s ARER W FAFBHE 9 gels wulw A,

oy
f oy o

WMAEIT U TR EMERN BN S, RE 1keX720 60 mg
LI BT 2581388 O#mMETRAE Ly, Hto5A 1380
AR IR B3R 1 ke2472 0 200~300 mg T 5, ADEE,
728k OFEMERITARE 1 keX4729 1,400 mgTH D23, IRIE LT-H&IC
IZAEFTE D,

PR REED RAT 22 EF DM RHE R L 72RO 8k 0 FHEEIL, #
B, e oXx | IRMHEKOIHO L S RBHBEECTHY | Sk ERLT
DL MBEHEROKENBOTDE NI MELH -T2, 2D LD RIE
WX 50~220 me/H DOFEZIRMT20FH HoiL, b o &mVkELR
T 2EHIZOMENEMN LT, 20X 9 RIERIZEM A O &
S THERRD N, HilEH 2 8% (ferrous sulphate) Ti72 < chelated iron &
UNLBO TR T 2RHIAERZBEIIIZE A ERD) o T,

R 3 ~60H, 62056 90 HDORIZK 200 mg/HDEREZMFT L TH
BHIGREESE O EREIL R < IRPICE 2 BRI L CHIRIR 08k

DKHERHENIN L 720y - 72,

DO XKD BRAERTEROBFMER R AT B GRS & IR,
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(9) 3—R%»

JEi > fn iR

<z}sld EA> <{t$é@¢%@>

QoT oo wAw E,:q.}\ﬂ,] AARS 7HAH, 3|9Ao] 3 | I—RIXFEIER CIHEEAR TR MS TH O . HRERH D, H
A=A 0] WA 7} ur—;— éﬁw A= f7]emd Z =& (ﬁéﬁf;ﬁb\bﬁéﬁ%%#&;é% FCHBEBEICESBETD, K
Hko o] ol Fa ﬂg(lodlde)o]ur 29 Ard(iodate) | JEMEAE < TEIZT VbW (iodide) X° 3 — FEEHE (iodate) DT TH
FE = EA gt T %,

<F YA E> <tRTR £ dh>

Qo= Al Z, 179 mg/100g), V<
3.6 mg/100g)e B =7

(A%, 8.7 mg/100g), A(AZ,
o} WX (AZ, 219~284 mg/100g), H(AHA,

I— Rikar 7 Ga#. 179 meg/100g) . U H A (2. 8.7 mg/100g) .
/U (RZlE. 3.6 mg/100g) DX O 7eigEta s v 2 v F4 v (Hif,

126 mg/100g) 52 oldgFol FTHA 3 fFEo] Ak H o= | 219—284 mg/100g) . % (£, 126 mg/100g) D ANMIEICEEIZE
7} o A7 A = o) = 2 2 =% (calcium iodate, | F SN TCW 5, HITIIMIEMIZEMA & Lfﬁibi}’bé I — N
potassiumiodate, potassium iodide)= T8 Fdol AFHAT}. o]9o| % | (calcium iodate, potassium iodate, potassium iodide) % F72FAIRIZ Y 7=
olE AFY FEE Ev UFY FAHLEEE HUI AAEAEH | 2. Zoftuch 2 b o' OHHY UTIROE R A L 720
Lo HFE AEE F2 FYFolt TR E I— MRS D VWGREML TH D,

2 @ “ U E F(sodium iodide) - 3vfkF hU A (sodium iodide)

L2 2 =ZH& (potassium iodide) - 33— RAY  (potassium iodide)
<AL= <HEDE &>
vl HY A B Q1Y 20 FIA TS 95 wy/AdolH, | MEEORRA B LK OEAND I — FOFHLEREIT 95 ug/H TH Y | H#E
AGAAFS 150 ug/dol AAH-o] Aol Elofe] AR | FHEEEIX 150 ug/H TH D, HHOHAIIIBIEOKE &R O"
¥ ARMEELZST (Korea Food & Drug Administration (KFDA)) : http://hfoodikfda.go.kr/am/menu.jsp?code1=00100010
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AR A o= AAE Skl WE 209 EHS | MTOI— FREROHMICL LI — FORKEM I 2dIZa—F
BEoh7] Sl ae= ool FrkstER vl Al ARl 9 %\g%ﬂ%ﬁﬂﬂ‘éﬁlEé‘EﬁﬂEﬁikﬁﬁ@ﬁi@%\g%165 g/ B % B0
Hodagol 65 wds FrretH, AFAEAAFS 90 w/dS | L. HEREIEIL 90 ue/H 2 BINT 2, 23w O%5E IZIXREL T
7ttt SRRl Afde EFE BHEE 8289 45| S5 I — FOBEZBE L THRALED VIR 130 ug/H., H#E
aEste] Ao Hydewgdd 130 wy/d, WEAAHZN | BEHEREIC 180 ug/H ZEMNT 5.

180 ug/d& F7Heket

<7, AL aA, x> <RI, ARE, PR, S An>

AFEoRE AHE 825 Fol2(odide, - )22 FUH T i | BRACEIRSN I — RiEEA 4 (odide, I-) (ZEILSNT2%, X
e} 2% AFolA FrEo HAHoR o] Fgt A EHE LG EETIRI S VT RYRRICEEN T 5,

Q07 MR FdHE HES 8ot JEUHel o& | 3 — FARRBICRA SN D HRIT T — FREBREBICE > THETS
ZAEY 8=+ A =25 H(thyroglobulin, Tg) | ud, I— RIZHURIRCTHARARZ =7 U > (thyroglobulin, Tg) b
Agste] E]ZAl(thyroxine, T4)S A3 H, TAZ EHlHo] | AL TF x> (thyroxine, T4) ZIER L7-tk. 88 RICHUWS
7ol A g € chal 2 Q1 E 2B} o] ] €l (transthyretin), | AV T CER SN VRV BED N TV AFLF (transthyretln)
- (albumin)s 2 A FEAHMER o]Fsitl A T4 = | 747 I (albumin) %5 & —REICERHIIICEENT S, HERT T4 1
A F Shi-a Aol B Q © = § 4 (deiodinase)©ll dafl | B v =T A G HAEE Th DM I — REEFE  (deiodinase) (2 &L - T
triiodothyronine(T3)= A &HT}t Ao AT E2E FE7} | triiodothyronine (T3) (ZHEHA S NS, LK D BURIRE LT > OFREE N

Aaskd A A= 2 E(thyrotropin, TSH)©| A3hH, W= | B 3 3UXFARRARL A L€ > (thyrotropin, TSH) 23 E&H- L. i#iZ
SE7F 7kt TSH 7V Ao 2N A 7S | ZORENEMT L TSH 235 U CHUIRROMRE 2 FHE T 25,
243G 27t TR AQ AFsh= AL Al | I — FOBE R EET DR ANIERNIZ 15~20 mgd I — R D

15~20mg?] L2 =7} 9lom o] F 70~80%7} Aol &4 3t} D, ZOHFTT70~80%H HAIRIRIZHFIET D,
2oEx= 1 9 9F 5~20 pg AEVF WS SO FE ZHEM, | T RNE 1A 5S~20 g SOVARETHW S I, I — N2 ERIEIR
e gerxs  AFSE AFAF wlEete AWOR | FAUTEBEEICHA L OMECTHRIE S LD 0 b /MEA E L THRE S

M

O

=
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of
ol
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i,
rlr
PN
ot
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Fo
fo
Iy
S
il

< (iodide)2 | B /NED I — R AU (iodide) 1ZAEN T — FOIREEE KT 5, T
A sexe] HFHE WYt Ho=m wjdEE e obF | THt SN RITE TH A AT EZE L T I
= FESEE EHE7E g DHT D,

<Qor9o 7]e> <= — RORERE>

g s28 A FOR R LE > DAL

2 Q2 =(iodine, I2)= A T E2EQ  E]lF2l(thyroxine, T4)S | 2— K (iodine, 12) I1ZFIRRANLEL THDH T X (thyroxine,
gAdst=d Dasith HEA(T4HS FAAMTANA SAEA T3 2 | T4) 28T 5DICMETH D, Fux v (T4) ITFEAHIE CIEM:
Agte]ojof dh=d olwo @9 =7F Aottt AP WA | WTHY, T3 RIS NARTIT R ORVNB I ORI S 3 — R
2R AU dgAES 2Este] oA Al #ojgitt HEd | ETh DH, IR TH D FIRIRAR VT AATENREER AR L T
HEd 2SS mRNA ¢ @iE IS FAFOEN | X —EHRD D, EEFRRALVESIL mRNA & ¥ VT BEO
FTFANAA o] T8t BRRAEARET 257005 AR AP R R DOFGEICHE Th D,

<714 ®EAY 4> <HgREMEFR O >

s Q0EFE A TEE A Hedrh s I — RIIHREARLE L OARICHETH D,

s 9= oA A ot » I— NI R X —DERICNETH S,

- 80 Es A Ze gy, = 3 PR REICHLETH D,

<A3> <RZ>

feEs A AAAer BHe] A FUIARA, oA | 3 FIEEMAICRE LT W T, RADARRZ L TWiiEH
o 7 F(goiter)o] fEE T, ofHolol A AR = Aol | RIIE (goiter) 2FEFE S, FHHIRZ N HAVITHEREIL, B

AdHm 9147] %50l

R,

FEE= 8= F(jodine  deficiency | #ERENNEE S D 3 — FRZJE (iodine deficiency disorder, IDD) % &%
53] dAl7le Agt a2t AFL | KT DH, FC, AHEHICT — FROEIRZEIND ERER I LT

oo

disorder; IDD)S -3k
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glofol A ® W (cretinism)S X3t Aoz deA Stk

<=A>

2052 wyHor HpiAtd B3 AT EEE(TSH)]
FeHal, 4% T3 9 T4 7F AT, @44 Vel ® s
WA A15FAEH FA GHEFS oEAd £ dvke
Adsk Basig §4 fagBoRs 9, % wre B3
W, o, TE, AL W oksl A A, EF PAFe]
vebd 5

a4 TSH FFel o= wpuAd s A3 wge
HEtEER ofE ger AT A SAITHHo=R
o]-g&skal St

5% (cretinism) (22305 EHEIHN TV 5,

<mE >

S— RAEMERICTERL 3 & 2 & g PR LE > (TSH) 28
AU, A T3 & T4 2MET L, HFURIREEEE O FRFIC L o THUR
RETUHENE & UM 2 B b S 2 & W0 ) FHRHRE SNz, &
PEREREL LCIA., B, BHORA, FBE &R, M, T,
ARFF b, O, S, FEENHD Z & HTE D,

MyE TSH OKAEN 2 — FBRHEIRIC X » T—FBURICE LD
bIZNE I — N EREBIE REOFEEERAE L THHALTWS

(10) FrARY 2= Fx 25

Gl B

18]
TR ZyaT B (Apis Melifers)?] AW(LE)S TASE 242
StURA o] o3 s 2 AE FHE(SFY o) AREe

P B F)o] o] wEoll Aoz, A, U, B

IRy ATX R
PR LAER. OEENOSEER

(]

ZaRlU AL, IV AT (Apis Melifers) DHEAEAERT D FMD—
DT, IVYNFIZ Lo THER R OED W (BHRSE) & BHH D5y
Wy CEWE) ZIRA L CTELONTZbOT, BIE, B, &Fl., A%

6 frfhEHE G Z 42T (Korea Food & Drug Administration (KFDA))

. http://hfoodi.kfda.go.kr/am/menu.jsp?code1=00100030
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T o2 o]FofA] e A He EF S weth B CTRERL S LT BHIR R IEO B A2 ),

2 Zgas gl ZZX(PROP:7])et AglxolY | FuR U RiE, TTUEO TR (PROP: HE) EX U Uy FEORY
ZE A(POLIS:EANS] FAo= HEY TAlE AWste] F= | X (POLIS : #ifi) OHMGE T, o4 X2 T<NDHHE] L
71 ol emjoltt, BH2 WRe] Fol b o] TaEYXE | HEWTH D, IVAFIE, ROBMICT o R Y 2 2B THESY
b Watolup vpol A2 R AxRE Hoshal, WOl A | AL ANLALEREL, AXANRNTFRORAID X D REDR AR

2 Aol AYS W= A o7 dHA o, 1965 @ T2 | Bl ETHDLN, 1965FET T ADL T -2 g UARUIR I Y ARF O
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What is Collagen?

Collagen is a natural structural protein that represents almost 30% of the
total body protein of mammals. It is the major component of skeletal and
connective tissue and provides structural support. It is found throughout the
body — in skin, muscle, tendon and bone. Fibres of collagen are woven
together like threads in fabric to form a framework into which new cells can
grow. In the skin, collagen provides texture, resiliency, and shape. From
the age of 25, your body depletes collagen at 1.5% every year. For instance
by the time you reach 45, you will have lost 30% of your body's
collagen. Taking 100% Collagen helps to make up for this loss.

What is the effect of taking Collagen?

Collagen's effect on our appearance is well documented. Research has
shown that taking Puraz 100% Collagen may result in:

- Reduced appearance of lines and wrinkles

- Smoother skin

- Improved skin elasticity

- Strengthened nails

- Strengthened hair
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How can Puraz 100% Collagen be effective in capsule form?
Using patented technology, the capsules are designed to be absorbed whole
in the small intestine, distributing into your body where it may have

depleted - to joints, ligaments and of course to the biggest organ, the skin.

How is Puraz 100% Collagen different from other capsules?

Not all collagen capsules are created equal, with many containing artificial
fillers and flowing agents. Others also sacrifice collagen quantities for
needless herbal ingredients to cut cost. There are over 25 different types of
collagen, all which perform different functions in the body. To be effective,
collagen capsules must contain the correct formulation of collagen types to
be effective when targeting skin. Puraz uses a unique formula based on our
many years of research and experience with collagen, along with a unique
patented process to ensure the capsules do not break down until the collagen

has had the chance to benefit the whole body.

Please beware of other collagen capsules that have tried to copy this formula
as they have not been able to match the proven results achieved by Puraz

100% Collagen.

How do I take the capsules?
You take 2 capsules before bed time. Do not eat 1% hours prior to take the

capsules — the emptier your stomach is the better. In the first 45-90 minutes
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your body goes into alpha sleep mode, this is the perfect state during which
your body can use the collagen to its optimum level (the rejuvenation

mode). Always read the label and use only as directed.

How quickly may I see improvements?
Many people report improvements soon after beginning to take Puraz 100%
Collagen capsules, but for best results take them regularly as indicated in the

dosage regime. Individual results may vary.

Are there are any side effects?

If you are allergic, or may be allergic to protein, you must seek medical
advice before taking Puraz 100% Collagen capsules. In over 16 separate
clinical research exercises involving over 2500 individuals, conducted over

the past 20 years, no adverse reactions have been reported.

I am on medication - can I take the capsules?

If you are on medication, you should always consult your doctor before
starting any supplement.

I've heard of collagen injections. Will they do the same?

Collagen injections target just one area, for example your lips, and are
comparatively expensive. 100% Collagen capsules are pain-free and much

easier to take. The benefit of the capsule is that collagen is dispersed
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throughout the entire body, not just to one area, with natural looking results.

How do we lose collagen?

It is a natural part of the ageing process. The signs of aging are also
accelerated with sun exposure, stress and smoking. Fresh collagen
production can drop by up to 40% from smoking. With sunlight, the UV

rays can damage the skin and stop the production of collagen.

Who uses 100% Collagen?

Men and women around the world who want a more youthful appearance
take collagen, as it helps to fight the signs of ageing. Because of natural
looking results, many of the top beauty spas are also recommending Puraz
100% Collagen as part of their non-surgical programme to help reduce

crow's feet, sagging, lines and wrinkles.
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6. Evaluation of new substances

6.1 Alpha lipoic acid (thioctic acid)

A TGA officer introduced this item and noted that, in relation to the safety
of alpha lipoic acid, two issues merit particular discussion: the safety of the
different enantiomers of alpha lipoic acid, and the safety of the substance in
association with thiamin deficiency.

The safety of the different enantiomers of alpha lipoic acid was discussed.
The R form is the naturally occurring form of the substance, with the R,S
racemic mixture being the commercially available form. The S enantiomer
has not been used in clinical trials and therefore the evidence to support its
safety is more limited than for the other forms. For these reasons CMEC
considered that, at this time, only R- and R,S-alpha lipoic acid should be
approved for use in listable therapeutic goods. Members agreed that no other
specific conditions should be placed upon their use in listable goods and

made the following recommendation to the TGA:

Recommendation 18.3

CMEC recommends to the TGA that R,S-alpha lipoic acid and R-alpha
lipoic acid are suitable for use as active ingredients in listable therapeutic
goods, and that no substance-specific conditions of use are required at this

time.
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Omega - 3 and mood disorders

What this fact sheet covers:

- What is omega - 3?

- How has our dietary intake of omega - 3 changed over time?

- Evidence for an association between omega - 3 depletion and mood
disorders

- How does omega - 3 affect mood?

- Omega - 3 for heart health

- Recommendations for dietary intake

- Sources of omega - 3

What is omega - 3

- Omega - 3 and omega - 6 fats are both polyunsaturated fatty acids.

- The main forms of omega - 3 are the “parent” molecule, Alpha Linolenic
Acid (ALA), which can be found in a variety of plant based sources such
as walnut, hemp, soy, flax and canola oil and the two longer - chain

omega - 3 molecules, docosahexaenoic acid (DHA) and eicosapentaenoic

acid (EPA).
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- DHA and EPA are “essential” fatty acids, which means that our bodies
can’t synthesise them and we need to consume them in our diets.

- A small percentage of the ALA consumed can be converted into DHA and
EPA in our bodies but the richest source of these essential fatty acids is

seafood.

How has our dietary intake of omega - 3 changed over time?

+ Over the last 150 years or so rapid expansion in Western populations and
large scale industrialization has been associated with a major change in
diet.

* Much less omega - 3 (from fish, wild game and plants) is now eaten, with
a corresponding large increase in consumption of saturated fats and
omega - 6 fatty acids from mass produced vegetable oils such as corn and
safflower oils.

- It is thought that we once consumed roughly equivalent amounts of
omega - 6 and omega - 3 but now, people in countries like Australia tend

to consume 15 times more omega - 6 than omega - 3.

- Omega - 3 consumption varies considerably between different countries
with people in countries such as Japan and Norway eating a lot more fish

than the average Australian.
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Evidence for an association between omega - 3 depletion and mood | A A # 3 RAGREE DR & [OEE L DBEFKRICETI T U X

disorders

There are several lines of evidence that suggest that omega - 3 consumption | 4~ A 7 3 %H[ﬁﬂﬁ OB EIIK] DES BRI L mREDOH 5 2 &

may be associated with mood disorders.
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How does omega - 3 affect mood? A AT 3 RIENIER R BT DL 2
Research suggests that omega - 3 is related to a number of biological | A A % 3 RIEMIEIL, 5> DWEBARTHZ L DBRBO LN TNEHELL D
processes that have been found to be associated with depression. ) FHNEREICBET D Z LRI E N TV D,

- Omega - 3 and omega - 6 are both metabolized by the same pool of
enzymes. Some of the products of omega - 3 metabolism are anti -
inflammatory, while the products of omega - 6 metabolism are pro -
inflammatory. Increased inflammatory processes have been found to be
associated with both depression and other chronic diseases such as
cardiovascular disease.

- Omega - 3 concentrations influence the production of “neurotrophic
factors” which regulate the growth of new brain cells.

- Omega - 3 concentrations can affect gene expression in the brain.

- DHA is a major structural component of the brain and the ratio of DHA to

omega - 6 and other fats in the brain affects the ability of the brain cells to

communicate with each other
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Omega - 3 for heart health

- There has been a lot of research into the cardio - protective effects of
omega - 3, with those who consume very little long - chain omega - 3
found to have higher rates of cardiovascular disease.

- The Australian Heart foundation recommends that people without a pre -
existing heart condition consume at least two servings of fish per week,
preferably oily fish. This provides the equivalent of approximately 0.3 -
0.5 g per day of omega - 3.

- For those who have an existing cardiac condition, the Heart Foundation

recommends the consumption of 1gm per day of omega - 3.

Recommendations for dietary intake

- With regard to recommendations for omega - 3 intake for the prevention
and treatment of mood disorder, there are still no definitive guidelines.

- In the clinical trials conducted to date, the ratio of DHA to EPA and the
total amount of omega - 3 provided has varied considerably.

- It appears, however, that EPA is the more important of the omega - 3 fatty
acids in the treatment of depression, with a recent meta - analysis of
omega - 3 supplementation trials finding that pure/majority EPA had a
much bigger effect size than pure/majority DHA.

- There has only been one study to date that has compared different doses

of omega - 3 for depression. In this study participants received doses of 0,

1, 2 or 4 g per day of pure ethyl - EPA. Those who received 1 g per day
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demonstrated the greatest improvement in mood.
- Thus the evidence is currently strongest for the efficacy of a relatively
low dose (lg/day) of pure or majority EPA for the treatment of

depression.

Safety note

As omega - 3 can have blood thinning effects at high doses, you should seek
medical advice before taking doses of 3 g or more per day. It is also
recommended that you seek medical advice about omega - 3
supplementation if you are taking an anticoagulant medication such as

Warfarin.

Sources of omega - 3

Seafood

- Seafood is the richest source of long - chain omega - 3 with oiler fish
such as Anchovies, Sardines, Mackerel, Herring, Atlantic Salmon, Trout and

Swordfish providing greater concentrations of omega - 3.

Note about Contaminants
Some fish contain high levels of methyl - mercury and other
contaminants such as organochlorines. This is particularly the case for
large, carnivorous, long living fish such as swordfish and shark/flake.

- Consuming large amounts of fish may therefore lead to the ingestion of
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A A 77 3 RNEMIEEI LS HE TR OFEEEIEH 2372, 1 HIZ3
g UL BT 2581301 o CEMICHET 2 LERH L, V—T7
VoD XD RPiEEEEZEBIRL TV AHAE S, 4 AT 3 RO
RICBE L CEROBE 2R 5 2 L3RRI 5,

Z A K 3 RABNER D & kR

T

cFIBEITREA AT 3 RIENMRE K VEEICEDRMETHY . T
YFar, ATY PN =vr] KEEY S v ARTCADVF
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unacceptably high levels of contaminants.
To prevent this, Food Standards Australia and New Zealand have

proposed the following guidelines.

Number of different types of fish that can be safely consumed ROBEI L DRERBERE
Pregnant women and women Children Rest of the population IR R OUEREA  TE LT | /NE (61ET) 70 DM
planning pregnancy (up to 6 years) WD Lt
1[EZ 150 g 24 H* 1[ENC 75 g Ykt 1[I 150 g 4 &
1 serve equals 150 g# 1 serve equals 75 g 1 serve equals 150 g #
2 — 3 serves per week of any fish and seafood not 2 — 3 serves per week of any TFRICRH S TRV ORI ETZ I 2 ~ 31 THICRE#R Sh T2z nfi kUt
listed below fish and seafood not listed in REEE 2~ 3
the column below HDHWNIE BDHNE
OR OR

1 serve per week of Orange Roughy (Sea Perch) or
Catfish and no other fish that week

1 serve per week of Shark
(Flake) or Billfish (Swordfish /
Broadbill and Marlin) and no
other fish that week

OR

1 serve per fortnight of Shark (Flake) or Billfish
(Swordfish / Broadbill and Marlin) and no other fish
that fortnight

# A 150 g serve for adults and older children is equivalent to approximately
2 frozen crumbed fish portions.

# A 75 g serve for children is approximately 3 fish fingers (Hake or Hoki is
used in fish fingers).

# Canned fish is sold in various sizes; for example, the snack size cans of

tuna are approximately 95 g.
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# Mg D
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W21 EHER L, ZOBITho Az 720

YA (P ADH) UIELVT 4 v
Va(RAATX/Tr—Fer/
~—U) % 1#EIC 1 EER
L. ZOBEIIhoRE L0

HHVNE

YA (FAORH) LT fvva (AhVX/Tn
Ren/ ~—VU) & 2BEIC 1 EERL, 2026
Moz 720

(%9 % 1 [A] & 150g |

BxEMAV) K3ARLEFELY,

RO~ 7 1 OIEFILR 95g Th 5.,

ITATERARKI 29 & L,

# NI D 1 EE 758137 4 v a7 4 o H— (A —3 T

AT A OFE TR EINTNWD, TobxiX, AF v o7 ¥Aa
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Omega - 3 Supplements

- In Australia, the Therapeutic Goods Administration requires that omega -
3 supplements be tested to ensure that they do not exceed the acceptable
level of contaminants.

- There are numerous over - the counter fish oil supplements available and
these are typically 1g fish oil capsules containing doses of omega - 3
ranging from 0.3 to 0.6 g per capsule. The typical ratio of EPA/DHA is
372

- Often small amounts of Vitamin E are added to prevent oxidation of the

omega - 3.

Supplemented Food

- There are a number of omega - 3 enriched foods on the market including,
milk, eggs, bread and margarine.
The nutrition information panel will state how much omega - 3 is

provided per serve.

Vegetarian Sources of Omega - 3

- Flaxseed, canola, soybean oils, hemp and walnut oils are all rich in ALA,
the ‘parent’ omega - 3 molecule.
This can be metabolized into EPA and DHA in the liver but this
conversion is limited in humans and factors such as stress, aging, illness

and diet can impair the process.
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Calcium

Calcium is essential for healthy bones and teeth, and the proper functioning
of the heart. A low intake of calcium has been associated with osteoporosis,
which weakens the bones of our body and can lead to fractures.

Our bones increase in strength and density from childhood until our mid-
20s. Bone mass increases by about sevenfold from birth to puberty,
threefold during adolescence, and then remains stable until about age 50 in
men and until the menopause in women. This affects how much calcium we

need at different stages of our lives (refer to the table below).

How much calcium do we need?

Age RDI*
Calcium (mg/day)

Infants and toddlers 1-3 500

4-8 700
Children 9-11 1000

12-18 1300
Men 19-70 1000

71 Uk 1300
Women 19-50 1000

51k 1300
Pregnant and  breastfeeding | 14-18 1300
women

19-50 1000

TN A

TN 7 BT R O ORERESC, RO EFHEEEIC R AR TH D, H
N BOBREN DN E | BHERIEIC DR D Z E R Do TE
V., ZHuIHEEOFREBEILL, BRESIEEITIENH L.

B OE R OEE I/ NI D 20 R EchEAET 5, BEIIHE
IR D A E TS 765, HEINC 3L, 2% BT 50
%k E T, LYETHRE CEEHERFT 5, ZHTAEIEDOR 2 22T
VLT LN LEIZEET D LLTORESH),

HIVT T AOFTEET?
LS HA T LD RDI* (mg/H)
LR 1-3 500
4-8 700
AN 9-11 1000
12-18 1300
B 19-70 1000
71k 1300
Pk 19-50 1000
51k 1300
IR KO P oo Lotk 14-18 1300
19-50 1000

% NZ Nutrition Foundation (FF&H|[H{£)

: http://www.nutritionfoundation.org.nz/nutrition-facts/minerals/calcium

292




*Recommended Daily Intake

Who needs more and why?
+ Growing youngsters, especially teenagers, need calcium every day to
maximise the strength of their skeleton.
* Pregnant and breastfeeding women need extra calcium for their own bones,
as well as those of their baby.
+ Bone loss is accelerated with age, meaning men over 70 and women after

menopause require extra calcium to maintain their bone mass.

Which foods contain calcium?

Dairy products are the richest source of calcium. This includes milk, cheese,
yoghurt and ice cream. Yellow-topped milk has extra calcium added. A
number of non-dairy foods also contain calcium, including fortified soy and
rice milks, tofu, sardines, some nuts (such as almonds), sesame seeds,

broccoli, and fortified breakfast cereals and juices.

Foods such as spinach, rhubarb, beans, seeds, nuts and wholegrains have
some calcium but also contain oxalic or phytic acid which reduces the

amount of calcium that can be used by the body.

ORI

DEBEDZNANIX? ZOEMIL?
- REMOEE . R 10 ROEFITEHZ R KRS 57201
BRIV Y LEEBRT 2MERD D,
AR R ORI O LI B & OF 72 b N FHEOF O 7= D ITRFIZ
2L DAV T LET D,
ARl E L BICEERAIIINE L, 2, 70 A B2 D B RO
B O MEITE BT D DICHICEL DIV T LEbE
ETHLEEEWT S,

ANV T LEERTHEMT?

BTN L ERBBEICEAT2EMTHD, U,
Wy F—=X =TV OITA AT —LBEEND, f T —
Ny T INTIERGOINT T LERMLTND, AT LRk E
HEOKINT THE, AUy, —HOT v VE (T—FY RS,
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HEGUANADZ L ORBB IV T B EEHGT D,

RoLyYy FAFT B, B, Ty VE RKOEREDO X
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How much do we need to eat?
+ 2 to 3 servings of dairy products each day will help to meet your calcium
needs. (A serve is a cup of milk, a pottle of yoghurt, 2 slices of cheese or
2 scoops of ice cream.)
+ Choose low or reduced fat dairy products which contain as much calcium
as other varieties, but less fat.
+ If you avoid dairy foods, choose a variety of other calcium-containing

foods, as shown in the table below.

Calcium content of foods

Food/beverage Practical serve Calcium (mg)
1 cup lite blue top or 1 cup (260ml) 310

trim milk

Cottage cheese 1 tablespoon (15g) 9

Edam cheese 12cm cube (89) 62

Ice cream 1 cup (1579) 196

Yoghurt 1 pottle (150g) 195

Light sour cream Ya cup (569) 62

VEREBEERIL?

1 H2~3%—b 7oL MINN YT AOVERET-T DI
Bt (1Y =7, Dy 7 1IMROINy 1R Goa
— 7N b, F—=X2H), IV —"—=25DT A A7 U —21),
OB FEFERE L F CEOI LT LEERT L, JEN& &L
PRVMEAEN, O LS A 8RS 5,

- B AR SO THIUL, TRIRT XS RfhofEx oLy
LEAREMEEIRT 2,

BRFOINLT T LAEE

fedb R

KER DA B

T A (mg)

By 7 I ROEARY =T — by
7V F ARG L

17 14K (260 mL)

310

By F—OF— R

FKRE1LFE (15 9)

62

X AF—X 12 em OISR (8 g)

TAAZ Y=L A7 1HR (157 mL) 196
EE VAN 1R kv (150 ) 195
FA4 " U= U —A V45>~ (56¢) 62
KEEKE (Do Ligdk) 717 1R (251 mL) 286
g 100 g 105
Ry 18] (45¢) 33
P 1 [t 66
7= K (&) 10 L 30
TIVNF Y () 10 AL 68
Exs KL 9g) 88
Wchk7ryal)— By 7 1M (164 g) 59
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Soy drink 1 cup (251ml) 286

(calcium-fortified)

Tofu 100g 105
Wholegrain bread 1 slice (459g) 33
Sardines 1 sardine 66
Almonds (raw) 10 almonds 30
Brazil nuts (raw) 10 brazil nuts 68
Sesame seeds 1 tablespoon (99) 88
Broccoli boiled 1 cup (1649) 59

Increasing calcium absorption

Smoking and too much caffeine, salt and protein can cause calcium to be
lost from the body.

Vitamin D and calcium work together, with vitamin D helping to increase

the absorption of calcium from food.

VRV NNGL)E: PN

W ONEF 72 7 7 = A v RO X7 B OBRUIEN S A1V
VU LERERIEDLARENN D D,

EXIUD EANTYLNTEEL, EX IV DIIEMNLDOINLY
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295




(5) B H— 26

Ji X

Fn 7

Conclusions Fh

The available data are comvincing with respect to the anti-fracture
efficacy of calcium/vitamin D combinations in the frail elderly,
particularly in women.

- The available data are convincing with respect to the positive effects of
calcium supplementation on bone density across a broad age range,
particularly in women.

- The available data suggest that fractures would probably be decreased by
calcium alone in postmenopausal women.

- The available data suggest that it is possible that high calcium intakes
earlier in life may reduce fractures in older people, if that high intake
were sustained through into old age.

- There is little evidence that a period of several years of dietary calcium
intake substantially above current mean levels in children, will produce
lasting skeletal benefits.

+ The beneficial effects of calcium supplementation have been demonstrated
with a variety of forms of calcium.

+ The beneficial effects of calcium supplementation have been demonstrated

in healthy, unselected girls and women in Australia and New Zealand.
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http://www.foodstandards.gov.au/_srcfiles/calcium%?20review_with%20tables.pdf
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- Current evidence suggests that levels of 25-hydroxyvitamin D of at least

50 nmol/L are necessary for optimal bone health.

I DT ET AN F O R EFEIRAEIZ1E ) 72 < & B 50nmol/L
D2B— FaFTEXIVDRMETHDLZ EIRBINS,

(6) = vkE?

F0 7

Iodine sensitivities

(Last updated October 2010)

People sensitive to iodine or with thyroid problems may be advised to
avoid foods which contain naturally high levels of iodine such as
seafood, kelp and seaweed and foods made with these foods.

Iodised salt in bread increases the iodine intake of Australians a
similar amount to a large glass of milk. The increase in iodine intake is
unlikely to cause harm even in the majority of iodine sensitive

individuals.

Since October 2009, most bread in Australia and New Zealand contains
added iodine (from iodised salt). This is the result of Food Standards
Australia New Zealand (FSANZ) developing a mandatory iodine
fortification regulation to help address the re-emergence of iodine

deficiency in the population.

3 U RICKT 2 BURM

(2010 4 10 H fef& 5 HT)
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Iodine is an essential nutrient that we all need to produce thyroid hormones.
Iodine added to the food supply as a result of mandatory fortification, is the
amount we need. This amount will not increase the risk of iodine
sensitivity reactions occurring.

Further information on iodine and mandatory fortification is available on

the FSANZ website HERE

Why do we need iodine?

Iodine is a naturally occurring mineral and an essential nutrient for life. It is
found in the foods we eat, the air we breathe and the water we drink. The
thyroid, a small butterfly shaped gland in the neck, needs iodine to produce
thyroid hormones, which are essential because they regulate our
metabolism. In children, especially young children and unborn babies,

thyroid hormones help regulate physical and mental development.

How does iodine enter and leave my body?

The iodine that enters your body comes from the foods you eat, and smaller
amounts come from the water you drink and the air you breathe. The iodine
that enters your body goes to the thyroid where it is used to produce thyroid
hormones. lodine is generally excreted through the kidneys in urine
although very small amounts may be excreted through sweat, faeces and

breast milk.
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Is mandatory iodine fortification safe?

Mandatory iodine fortification is estimated to increase the iodine intake of
Australians by approximately 54 micrograms per day; similar to the amount
of iodine in a large glass of milk (300ml). The increase in iodine intake is

unlikely to cause harm even in the majority of iodine sensitive individuals.

In developing mandatory iodine fortification, FSANZ set up an lodine
Scientific Advisory Group which included experts in a variety of fields,
including allergy experts. FSANZ consulted with the advisory group
throughout the development of the regulation, and concluded that the risk of
any harmful health effects from mandatory iodine fortification is very small

across all groups.

What if I am allergic/sensitive to iodine?

Various iodine-containing substances and iodine-rich foods can produce a
range of harmful reactions in some people. These people can react,
sometimes severely, to iodine-containing substances such as those used in
X-ray procedures, iodine-based antiseptics, and/or seafood. Sometimes
such reactions are referred to as ‘iodine allergy’. Despite iodine being
common to these substances and food, the reactions observed are almost
certainly not due to iodine itself, but to other components bound to the
iodine. The forms of iodine used in iodised salt are too small by

themselves to cause an allergic reaction.
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Some individuals are more sensitive to high levels of iodine than
others. This has been referred to as ‘iodine sensitivity’, and is not a true
allergic reaction. These reactions only occur at very high doses that far
exceed the amount of iodine that people would receive from their normal
diet, even with mandatory fortification. However, very high iodine foods
and supplements, such as some seaweed and kelp products may affect

sensitive individuals.

What if I have a thyroid condition?

For those people with a thyroid condition, the expected increase in iodine
intakes as a result of mandatory iodine fortification is unlikely to cause
harm. In addition, you are likely to be under medical care and, in the
unlikely event that a change in your thyroid function did occur; this would
be identified and treated as part of your regular medical check-ups.

People with hyperthyroidism (an overproduction of thyroid hormone),
including Graves’ disease, may be more sensitive to increases in iodine
intake. As a result, they may be advised to avoid medications, supplements
and foods high in iodine, some cough medicine, iodine containing contrast
media, kelp supplements, seafood and kelp/seaweed. A single dose or serve
of these products usually contains hundreds of micrograms to several
milligrams of iodine. In contrast, mandatory iodine fortification will
increase the iodine intake of Australians by approximately 54 micrograms

per day; an amount comparable to the iodine content of a large glass of milk
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(300ml).

Will mandatory iodine fortification make my acne worse?

Very high levels of iodine, much greater than normal dietary intake, can
lead to some forms of inflammatory acne in certain sensitive
individuals. These forms of acne are different from the common form of
acne. Mandatory iodine fortification will not cause inflammatory acne. It
will only raise iodine intakes to  meet the body’s iodine needs.

What should I do if I think I'm sensitive to iodine?

If you suspect you are reacting badly to increases in your iodine intake,
seek advice from your doctor and have this checked through an appropriate
clinical assessment. Remember, foods are a complex mixture of
ingredients. While you may suspect iodine, it may be some other ingredient
causing the problem, in which case you could be unnecessarily avoiding
iodine-containing foods. Proper assessment should help to confirm this one
way or the other.

If a suspected sensitivity to iodine is confirmed, the next step is to obtain
appropriate dietary advice on how to avoid consuming large amounts of
iodine-rich foods and substances. Ask an Accredited Practising Dietitian or

your doctor.
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Is there a medical test to check my level of iodine?

A simple blood test (the Thyroid Stimulating Hormone or TSH) is available
to check the health of the thyroid gland. Most doctors do not routinely test
for iodine but, if necessary, can collect a urine sample to send to a
laboratory to test for iodine. If there are problems with your thyroid
function, you may be referred to a specialist (endocrinologist) for advice

and treatment.

Who is responsible for the mandatory iodine fortification program?

This is a government initiative in Australia. FSANZ is responsible for our
Food Standards Code that sets out all the ‘rules’ for the food industry for the
safe manufacture and labelling of foods. Australian health authorities will
be monitoring the effectiveness of the increased levels of iodine in the food
supply. The Australian Institute of Health and Welfare has the overall

coordinating role for monitoring mandatory fortification.
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Mandatory folic acid fortification in Australia FMICRIT 2 EBRBMOREL
(last updated July 2009) (2009 4= 7 A Fe &)
What is mandatory folic acid fortification? ERBRMOFEILLIX?

From September 2009 Mandatory folic acid fortification requires Australian
millers to add folic acid (a form of the B vitamin folate) to wheat flour for
bread-making purposes. This means most bread in Australia will contain

added folic acid.

What is folate/folic acid?

Folate is a B group vitamin we all need for healthy growth and
development, especially of our nervous systems. This vitamin is known as
folate when occurring naturally in food, such as green leafy vegetables.
Folic acid is the ‘man made’ form used in supplements or added to food.

Folic acid is more easily absorbed than naturally-occurring folate.

Who needs folic acid and why?
Folic acid is important to the healthy development of babies in early

pregnancy. A baby’s growth is the most rapid in the first weeks of life —

HERRINOFZHALIT LD 2000 49 A0 Z21ED Db/
EIMZER (B4 v BERE) 2IRINT 5 2 &ERSEMOBHIERIC
BHEST BNz, 2L Y MO R DIFE A EICERIIRMNE
N5z Eilhs,

ERe - ERRIE LT ?

TEMRIEIT, MR 2L & T D EROMRICHE RS I BREO—
DThDH, ZTOEH I UF, FEANEERLICEARBET 256 1L5E
Felil (folate) & Xi¥n b, —F . ERE (folicacid) 1L, 7V A b
bR BRI END A TR L0 &R, BREET 51
i L 0 EROIE ) BEN TR ST W E Wb Tn 5,

RN LB & T OMmEE ?
SERRIE, AEURRI O MR AR B T B DI R A B BT
BEVRIE, 13 A K OSAIEIRIC RS < MR O BRI ARIC R ET

B BN e ma—U—F ALY (Food Standards Australia New Zealand (FSANZ)) :

http://www.foodstandards.gov.au/scienceandeducation/factsheets/factsheets2009/mandatoryfolicacidfo4389.cfm

303




often before a woman is aware she is pregnant. The neural tube closes and
fuses very early in pregnancy; if it doesn’t close, the result is a neural tube
defect such as spina bifida. Folic acid taken at recommended levels for at
least one month before and three months after conception can prevent the

occurrence of most neural tube defects.

Why must folic acid be added to flour?

For more than ten years, Australia and New Zealand have introduced a
number of initiatives to increase the folic acid intake of women planning to
or who may become pregnant to reduce the number of neural tube defects.
These have included health claims on food labels, education programs,
voluntary folic acid fortification of foods - such as breakfast cereals and
bread - and encouraging women to take folic acid supplements. Despite
these initiatives, most women of child-bearing age are still not consuming
enough folic acid. Mandatory folic acid fortification has been introduced to

provide additional protection against neural tube defects.

What foods contain folic acid?

From September 2009, wheat flour for making bread must contain folic
acid. This means that bread including all plain, fancy and sweet breads and
rolls, bagels, foccacia, English muffins and flat breads (containing yeast)
must contain added folic acid. Other products that might be made with bread

making flour include crumpets, scones, pancakes, pikelets, crepes, yeast
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donuts, pizza bases and crumbed products. Flour mixes for domestic
bread-making must also contain folic acid; however other types of packaged
domestic flour are not required to contain folic acid.

Some manufacturers also choose to fortify other foods with folic acid,
including breakfast cereal, yeast spread and fruit juice (voluntary

fortification). Manufacturers will still be able to do this

Are there any bread products that do not contain folic acid?

Organic bread is not required to contain folic acid. Bread made from other
cereal grains such as rice, corn and rye, provided they do not contain any
wheat flour, do not have to contain folic acid. However, manufacturers may

add folic acid if they wish.

How do I know which foods contain folic acid?

Manufacturers must list folic acid in the ingredient list on the labels of foods
fortified with folic acid (sometimes listed as folate). Unpackaged bread and
bread that is made and/or packaged at the point of sale doesn’t have to have

ingredient information. This information may be available on request.
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How much folic acid do women need?

To reduce the risk of neural tube defects, women planning to or who may
become pregnant should consume at least 400 micrograms of folic acid
every day. Women who have a family history of neural tube defects may
require more folic acid and should ask their GP for advice about their

individual needs.

What are good sources of folic acid?

It is difficult to ensure women get enough folic acid from their diet to reduce
the risks of neural tube defects in pregnancy. The best way to guarantee
women get enough folic acid is to take a folic acid supplement of at least
400 micrograms every day, in addition to eating foods that have added folic
acid (fortified) and are naturally rich in folate.

Foods that might be fortified with folic acid include breakfast cereals, yeast
extracts and fruit juices. Mandatory fortification of bread provides an
additional source of folic acid. Bread will contain an average of 120
micrograms of folic acid per 100 grams (approximately 3 slices) after

mandatory fortification.

Will having enough folic acid prevent all cases of neural tube defects?
Consuming enough folic acid substantially reduces the risk of neural tube
defects but won’t prevent all cases. There is more information about neural

tube defects on the Australian Spina Bifida & Hydrocephalus Association
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(ASBHA) website at www.sbfv.org.au

Are there any adverse effects from taking folic acid?

Based on the best scientific evidence, there is no apparent risk to public
health and safety from the estimated increase in folic acid intakes due to
mandatory fortification. Mandatory folic acid fortification has been used
safely in the United States and Canada for over 10 years. Health authorities
will be monitoring the effectiveness of the increased levels of folic acid in

the food supply.
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Vitamin A

Teenagers may have been told vitamin A could help them with troublesome
acne. This is right, but it is not all vitamin A does. This vitamin is also
important for growth, helping us fight infection and maintaining good
eyesight, particularly night vision. That’s why we grew up believing carrots

could help us to see in the dark.
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How much vitamin A do we need?

B I ADOFRERII?

*Recommended Daily Intake

Which foods contain vitamin A?

Vitamin A is a fat-soluble vitamin found in two forms: as retinol (in animal
foods) and as carotenoids (in plant sources). The most common of these is
beta carotene, which gives the orange colour to carrots. Carotenoids are

also found in dark green leafy vegetables (spinach, broccoli) and

Age RDI* Eln B4 I A D RDI*
Vitamin A (ug /day) (ng/H)
Infants and toddlers 1-3 300 HANR 1~3 300
Children 4-8 400 /NR 4~38 400
Boys 9-13 600 HR 9~13 600
4-18 900 4~18 900
Girls 9-13 600 LS 9~13 600
14-18 700 14~18 700
Men 19-70+ | 700 Bt 19~70 LA | 700
Women 19-70+ | 900 LS 19~70 LL | 900
Pregnant and breastfeeding women | 14-18 700 SRR PR R O O 2t 14~18 700
19-50 | 800 19730 800
Breastfeeding women 14-50 110