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C

TR, 7L —n— BhAlE LTCofEfEETe, ) L LCHERAIND Y ThH
e ) w7 ) (CAS %% 5 : 7778-80-5 (e V v AL L)) 2o\, &Ff
B AR S5 2 O C R S R R S 28R A & SR e L 7,

PRI U7 3BRaki i, il U U A E2WRWE & L Bismt:, KERS
=, BOANE, EERAEFEESICETILOTHD,

RN D E 2B E 2. IO WTIR, Y TS U v L) 12250
TORBEGEDIED, T OMOBERILEW ROV 7 LEIZOWTORBRKE b £
115 00 RS SN DY
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. FHEN R B OME

A&
TR, 7L —n— (BFE Lo EET, ) EWR1, 2) [£ES
(S35 VNN

C ERD DL
M4 Wilgh v v L
#4, : Potassium sulfate
CAS &&= : 7778-80-5 (1., 2) [ZESER. AKIK]

. HFX
KoSOs (21, 2) [ZESER KK]

. HTE
174.25 (B 2) [AIK]

. HRF

PGS KDWY ThRlE 0 U O ) O B S LEEE LTI
[P RN (KzSO4) 99.0%LL ExEmie, | & &, Tijd(k L/“C ME~E A0
(T S L i@*ﬁj\ﬂifébéo ] EEnTnwWs, EH2)  [RIK]

JECFAVD R HikE TlZ, H@e LT il U v A 99.0%L EaEte) =
L&, HIRiE MEAX iE@@%%X&iﬁ%%@*ﬁﬂﬂ EEDHITED
IRz e Fﬁ ﬁ’:‘kﬁ' R JHHE A (salt substitute, acidity regulator) | & &
TW5, g8 EMERIZSOVWTIE EU O LR TH D, (B2, 3,
4>($m ﬁ%5gﬁ%ﬂ

FDA D%y HikE TIL Codex HAKIZHE D Z & & X4, Codex HAKIZH W TiX

wELT BT Y ULE 99.0%L 0L Gt Z&E3nTWD, (R

2\5\6)[K%\Xﬁ6\iﬁlﬂ

Wy ThiEe ) 7 A 1395WEREEARZSH DL ESNTWS, (BR2.
6) [AK, STk 14])

ﬁfa&é FRYESEITIE & A OB RTICKIRICHEIE L, B0 & i S st
B HBHEDOEDNTHDLEINTWDS, (7)) [k 3]
ﬁ%@ﬁ@ﬁﬁ;’éﬁci@ﬁ@ﬁ%m:ﬁﬁﬁ“é TENMBLNTEY, FHIHEBRIC
L EGFENDIN, LG EITIESINL TV RN EINTWS, (BES8) [X
ik 17)

P EREA I L AUE, I TREER D U v A 1%, BT TR A A Ak
THESNTWD, £, I THEES U o L) (3BT AT 2 AlhetE
(T2, I T A T UREDREW E L —RICEEEME ORI I LV T A
DA LAKEEN EDbRLS EEnTng, (BE2) [ARIK]

L RSeh AV S REIEFRICOW T, Bl 1 ICL 2R,
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6. FHMEEFEORE

FEmEEE I LT, I TS ) v A 1R, BRIl ToaE R
LTI BRAKFEEETHAINTWAERIMTH S L EnTnb, (B 2)[AR
K]

KETIE, I TS U o A X, GRASWED—> L LTHRESNT
B, 7L—"R_"—=KOZ0A| (adjuvants) & LT, GMP ® F T, B2
AT 22 ENROLNTWD, E70, GEHEACEOICITRRMEHREE LT 0.015%
DWMPBAED LN TWS, (BR1., 2. 6) [EEESEE, K&K, 3k 14])

EU Tk, i THigo Y v (E515) X, HEORMLOEZRE. &%
BRI B &2 ERT D204 EE GMP (IZi/t-> THEAT 2 Z L 3R
HHILTWD, X612, K (carrier) F7-I1XFAARA] (carrier solvent) &
LTHEHTDIZERBOON TS, (B, 2, 9) [EESER AKX,
ik 25]

EOREIZB WX, I TR U 7 A I3REETH D, aMOEFEE I
FAUE, BRERHE N OVMERS S U o AHIIRREE Y U U A AL R TH D L &
NTW5, TOHRMME L TORTRULOCHREZR 1IRT,

K1 BLPEICETS2ETLRBIERVERD Y D LEORMHELTD

EEIRR
WE 4 F /e ik fRE
W7 v E=7 A EEHA, A — A b7 — % 1957 4
AN SRR E A, R 1957 4
WERE—8k (Kaw) FEEHF), FRFERAAIE 1957 4
Wi sV v A i BRI 5 1957 4
Wik~ 7 % 7 A L R [ Al 1957 4
e SR — 8k (RLId) FaH, KERAIE 1964 £
ik FEILAE AL O TR LA 1983 4
T e 6 BEFLAR AL o0 e 2R L1 1983 4
RER T U 7 A MDAV, A —Z T — & 1957 4
X RN FRAME (VBRI . A% 1982 4

(ZH2, 10) [KF, EN2]

AT AL, 2002 £ 7 HOHE - g EFRSRMWEESHETOT
AFEHIZIEV, OJECFA TEERAICLEMEFHEAK T L, —EOHRPAN T
EMERHERB SN TR, 2>, OKERD EU #FFE%E THANILGBO 5T
WTHEBERRICHEEDR SN LB X 6N AT ONTIE, BEFENLD
FREERE 21> 2 &< BERMICHEREICRT Temat 24 5 &2~ LT

2 AN (21CFR) §170.3 12 LAUE, A2 % LT — XL A /31 25 ¢ — (only special or spiced teas) .
Y7 R 7 a—e — RO R Y R O REEO T U —RECE & Vo 7o OB OB — 2 &
#IhTn3d,

3 RMMT A, 1XbH-o, B ROIHEILMIEE, "7 — REREROWRE (BEERkEE2at)
gl (WE, BIER O BNEE & de) WONTRIBRE NG U — o, EBEREEREML, IXTI VT +—
B—ROAT VT —4— a—t— (E&FA L AZ L ba—b—%kR<) KOa—b—fhilipy, g5
FRLARHE, Wb, WA (INT VERIMASA Y ETMR A B RAZ ZFRL) . RRBREEFNZ —3
N7 BESNELOEER) ., WAMTOLOEELLSITARLE S Tn5,



0 30 Ot i~ W N -

Wo, Sk, BAETBE IR TIRING Thlgl U o L) 1ZO0WTORARE R
DR EEDOLNTT LG, BEEARIESR 24 K£F 1HFE 1 5OREIC
KOE, BMEZEZBERITH LT, BalEEZEIOKEA 2SN DT
B D,

7. HINEEDOME

JEAETHEE 1L R Z e E SO R MEREEEMGROBMEZZ T 2112,
Wy TREEE D ) 7 L] IZOWT, I E L COFRTED G K OB L ED
DFEENZDOWVWTHREFTHELTWD, 7ok, EHEAETHRTZVWZ L LT
5, 1, 2) [ZESEE, KK]

. REEICERIMREOME

PR ERE A LA, RER L RIEEL L DI TH LR Y U AT, FERRIKIC

K<SET, FAKRFPTITEILSEBEL., KBEF CIIMREEA 4 KOOV 7 hAF
VELTCHFHET DD, Wilh Y UL E2 085 LB E 23BN CRERIZ
A A NIREEL , IR ICRINEND D ETFHRISND ESNTWDS, (BH2)

[A1K]
ZDOZENG, WlkA VU LORENEFET DI 72-> TE, ARG Sh

BRI, RN T A 2 XAIH VT LA F o 2AE LD L TR SN D REEE &
OV U LRI IOV TESRT L2 8 & LT,

1. RAERE

(1) %I
O HREIEE BBAA2Z28D)
WHO (1984) 1%, HiligA 4 it FOGE TIEH E VRIS 20 &
LTW5b, £o, WEEA F U IXEFEOMAUE A 700 2w L, BlE T
BNt E N A L LTWA, (1 1) [B2)

Markovich (2001) @ L E = —IZ XiViX., KF-DWESHE OWIN 1L/ NG D
®%E (ERG M OVZERG) TiThnbs EsnTnWb, £, GTEAHEBEICK
HIRERA A v O OEEL ., MR FREEA 4 U RE ST O 2 F0RE F
TN L, 12 BRI LAIC RIS ITEC I S 5 & ShTn b,

AL E 2 — I LU BRI IE 2 (i D BRI D T = A A2 i AR L
MO U UIRE —EE A BHRICEIE TS5 ENTE W, AMiER
R by N 7EOHBEN/MEE O TOBMICITMEHEENSLETH
HEENTWS, FHETO NS OEHREIL., MBEEOMLISE T
DOUGIL, B JRME T ORI OBFEBER ) O OPRIC M ETH D L S
TW5, (1 2) [k 15]

FASEB (1975) IZB W THEIHIN TV 5 Dziewiatkowski (1949) @
Wz X, BSlEEEET R U U A 1 mg ZRIERT » MCIERENES L.

4B E A I T O O S E A O R B R
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PR, FEFE, GO, ATNE. WM. ik, 5O & OVE8E T o BE M 2 JIE T 5
AREBRNENE SN TV D, TORER, 35S (T&K 5% 24 FEE TK 67 %23 RH
12, 120 FFR TR 95% SR T FEEH (Z1E 85%. 10%) IZHEH S 4
e SINTVD, WEICBW T, e M TIIs 5%z 35S oBEn k
FU7H, Il CILie G 48 REfilfR . BN I3 5 72 BRFMZ IS g & R 1
Mol SR TWD, £7o, B TlI& 5% 8 K., Hhi ClIik51% 24
RFfE 358 28 B5- L, Z 0K MK, L O L D S FE0h 70l Tl L
mEEnTnWb, (BR7. 13) [3cEk3, Bhns]

FASEB (1975) 2B W TH 5 HI L TW% Weisberger & Suhrland
(1955) O LAuX, BSIFifE T b U ¥ A% IMEFEIIC R D20 e
M3HNCEEOEEG L, &5 1 KEZETIZ10 2T E, 8FFH#ZEETIT 1
L, £ LTC10 HEETIE 1 B Z L icmiEhodiEtEa e 5
ARBRAERSINTWD, ZORER., &5% 2 FEfZ b7 o Tl sEH o s
EMEIZ ER U, $i< 6 FFREIZRES MR F Lz S Tnd, £z, miE
HOBEHEE R E 10 B ThLb TR anizE S Tnb, (2R
7. 14) [ciks, B0 9]

Michels & Smith (1965) O#H4E Iz L. BEEF ORI L L To
EOGHEN —EIRD L1, MBI NLVC T LARRAT A= (FEE
NN ATFF =2 (mg/ff 100g) =12.6:0 (AR, 3:350 (B HE,
C#£). 0.006 : 600 (D #¥)) Ak Wistar 7~ b (BEEME 4 JT) (24
7 HEREERE L7tk &% 10 BIXZ NN O REEFH OREE 7 V> T L
XIIA T A= % 358 Tk (A BELONC BETRRR I V> T A, BEEED
DHIIATF A= 2 L, TOBEME, @ L OEE L2 ZHEHEO K
SHEME O 5 BT 28 G 2 [ET 25BN EE S LTV 5, DOfE R,
HCE S L EEEICOW T, ARE (0.78+£0.043) 1% C#E (0.56+0.035) I
HREEICEMTHY  BEE(0.64+0.098) I2BWTH D B (0.39+0.042)
ICHRAEICEETHo7-E SN T 5, Michels & Smith /%, 7 v b
HERE K OVE RIS O WU B CE A a 2R oM I T . A
O AT S B AR S O ER BT EE KT T O TIE W e B LT
W%, (BHE15) [k 12]

FASEB (1975) IZBWTHalHENTWD Hwang (1966) O#EIZ &
X, A SD 7 v MZBsSIaiEET U 7 A (0.85~2.00 g/kg (AHE) Z#%
N5 L, &5 8. 72 KM O IR H O fHE M 2 1 3 5 kB2 3k < h
TW5, ZORER, BEH5% 8. 72 KM ORF O EHEMEIX, T2y
B0 37.5~58.4% (F-#) 47.8%). 56.9~74.4% (1) 64.6%) Thol-&
ENTW5, F72REE TIE, & SD 7 v MMz3sSIHifET bV v 4 (1.40
~2.80 gkg (AH) ZfEO#&L L, &5 4, SKRIZICE ATV, R, #
58 THALE N Mo OMRFERR S D B TE M 2 TR A 3R i S v T 5,
ZORER, BH% 4, 8 R TR S N2 BEHE O B ER DR ED 25.4
~50.6% () 36.6%). 39.8~47.8% (1) 42.9%) 73R M OVASHKAR F >

5 LhuE. KEE, ISE L ShTVD,
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LRI EN-E I NTWaD, L EXS FASEB X, WEEA 4 X E/LEIZ
BT, B0NIZITRI SN WEIRITWE, (7. 16) [3CHR 3.
B 3]

Cocchetto & Levy (1981) O#EFICLiX, 256~36 Dt b (BIES5
) CHiERT N Y v Atk Fni 18.1 g (EKFI D 8.0 g FA2Y) Z Hi[AI X
34 2E LT 1B EICE 4 mROESGOL, Fh% 72 B ORF O
H B A 4 2 ET BN RSN TV D, TOME, BEERIC
kU TR 2> BRI &7 B HRmEE A 4 > OFIG O, HEE S,
SYERETENZEN 53.4115.8%., 61.8+7.8%TH V., /EREIZ LV 1Y
IMEmZR L7 SN TW5D, £, HEERG TIEEF M LW TR EZ &
L7eDIZxt L, DEE G TIETESe»R TRAZ 2 L), X3e< TREZ 3
JELZRMmolzt &b, (BR17) [Be]

FAS44 ({215 H & TV 5 Morris & Levy (1983) D451z Xiix,
26~35 % (¥ 30 7%) . KHE 45.5~97.7 kg (F¥ 75.3 kg) ok b (F
M6 il &Mt 2 B)) 1, WEET R U U A+KFY) & BRBEAEEEIC 4.5 g
ZD 1 HFMBICHE 45 g, 721019.0 g (EAKFIMD 4.0 g FHY4) &0
Be b LU iRBRBAAATE 1~3 B O JR ) ORERBA 1A 2 B O i ik &2 BRE L |
HEHEHREE A 4 > ORTHEM SR (mmol/1.73 m2) ., i iEE (mM) KW
B U772 (ml/min/1.73m2) ZHIEL, 0% DR<EL 4 A%
722 FC, RIS b R EET . R—fIxk LRBRICHRE LTy
TN ERRT DR ER SN TV D, TORER., KRG LR Y v
LAEEHNZIBWT, ZNENRTPEEEIX 1.56520.46, 2.36:0.87, IMi&
X 0.41010.043, 0.513+0.055 TH Y . Wb ANk L, #&%
HHNZBWTHBRIZEE CTH &N T0WD, L TBZ VT T A%
31.7£10.1, 38.4%+12.7 ThV, ARICEMETIE RN oTz LI TS,

(zH18, 19) [tiks1, B840 7]

Neiberger (1991) O#&HIZLUEX, ELEY b (FHEIIL) 22T
N 2 & £ 20O EE, 0.13%RREE A 4 & AT 0.13% il A 4 &H
12 300 mg/kg FiEET N U U A& A T-8H% 6~10 HE B S H701%, &
HrRD> S RREE A A v ZEAN L CRIRD 4 EREE A A o TR R 2 g1~ 5 iR
BNERINTWD, TORE, MEZEERWVEEZ 52 OO0
Wile A 4 TR IL 86~91% ThHh Y | 300 mg/kg Wit ~ U v L&z
=B DORED Sy HERRER A A 2 FWRINER 55~T70%IZx%F L, AREICEME TH -7
EEINTWD, ZDZ L5 Neiberger 13, BEENLELNDHEEA 4
DD TR VRRE TR, BB 252 T 7oA A v N L0 2 < B S 4, i
WA 4 IREZ — BN RDEFEOMFFEBEN AT 5 e EE L T
%, (BH20) [BM4)

@ HAVDLIEBE (WIILAFTUEED)

Mahan & Escott-Stump (2006) (2 LiLiX. U 7 203/ NG B IS0 H

6 R—FlRt L, P &b 1EMOMBEZZT TREBZITo72E SR TWVW5,
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WCIRILEND EENTW5S, (2 1) [ 45)

HH S (1973) OHEI LE, HEO MK Wistar 7 > & (TBECREE)

IZDOWT, IEFENREE T CRESZIEFREIE L, 225, BB L OREREZ. 15
MBI 2o 7 K D ol L. M & SRE 1 CHlIRIMNK & IFIEF ©
BB SR (W) AT 2K =5V v LBk 22 0BE
(15 ecm) WIZ 30 I E T RN FE M S TW5D, ZORE., 2245,
[BIRG  OSFERBIZ RN T, 1 U o LSRR I ZE 4 5.9620.1 mEq/L,
6.40+0.3 mEq/L., 7.2020.3 mEq/L TH v . IBEKEAIZHBNTHY ¥
LOWHHREEN T > MIJEA Y 7 AR (4.8£0.3 mEg/L) XV maolz
EEINTWD, ZOZEnDH, MELIX, AV TLANRRRINDIZIEZO
PHRELL ETHAIVENH DT, BV TLAEHFEOL K Y U7 LAHIZ
EWINEITZ N EBEL TS, £72, 2K D4 A& FHiieE (effluxs HAL
mEq/cm? - min) ORERE R ZEW, FG, #EBOINRICE o Te 2 &b
MRH S, U T LT ER R OB CEICHIREND EEZEL TS, (&
M2 2) [k 55]

(2) 7%

BRERIESE (BB A > %¢8D)

FASEB (1975) (2855I HIC Liux, HEmimeE (e R U 7 4)
DIEFNTDHAFIZHOWT, Bostrom & Aqvist (1952) 1£5 » b o> L = &
FICHAAEND EHELTEY ., £/ Dohlman (1957) XV X DA
JBE e OB D 2 22 ZREFAN NS KB IE D A F 4 = 0 BN AT N AIA
FNDEMEL NS, (BRT) [SUHk 3]

Markovich (2001) @ L E=a—IZXiuX, & MO MmAEFIITmEEA 4
N 27020 M (FIET D E SN TWD, Fio, MIEHOREEA 42 DFRE
X 24 BRI 29— (£10%) IR d & Tnd (BR1 2), [X
ik 15]

FASEB (1975) IZEWTH 5 H & TV % Singher & Marinelli (1945)
L.14~16 BRI L3 L CA e o 358 ZRET 5 RER N EE ST
WA, FORR BMOBENMIOBE L L TEbEL W TERRE.
B, Vo8, MR, 52, M. PR, MONBICEE A D Lz & &
TWb, (BT, 23) [k 3, B8]

@ hUDLAFY

FikOMHES (1973) OHREFIZIZIUEL, BV T MIERICEBT HRED
98% NAMNENIZAFAE GBS U ¥ AREE 120~150 mEqg/L) L. Al
B A A DORE I E ED, DO 2% MaMEICGFE Gllass i v o L
BE 35~5.5mEq/L) LTWAEENTW5,

A AuE, g s U o ARENK 2.2~3.3 mEq/L (2K F L Tw
He b4l (A4 26, FIRARBERETUHEEE 2 ) 1okt L, 18EHTh 7
Nariph) b mEqaaha T 58H% 86E/H T3 HIREHOES L
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EZA B HETRHIOMIEN Y U LREENK 8.8~4.4 mEq/L & 720 EH
#7272, RFP DV U AR RIIARAE CThHoTm SN TS, 20D
ZEMD, MRELGIE, BV T LAOREIREIZEWNT, WA Y T A
XIiE S Y 7 APEREAERIREIC LR SEE0 L, MNICBIT LIERNIC
RSN EERLTWD, (B2 2) [3UHk55]

(3) KH
O WHEEE (A U8D)

FASEB (1975) 12 X 251 HIC LiuiE, Baldwin (1967) %, v AF >,
VATAY, AFF=VEOT I JBO L OIS, BETICEET DAL
BT OREIL, BERBA 4~ Ens EME L T0D, Tk,
HERERRRE & L C. NIMBAAIC L2 7 = 7 — VEOMBBROM AT 5
Wb b —T UHiEEE L CHEE SN D EHE LTV, (BIRT7) [k
3]

k> Markovich (2001) @ L b = — (2 KAUE, FBEEEI1IEEZ< D%
Mg (7= /—, Y, BEREYE) 2MET5TFETHLI ST
%o T, WMBASIEIZ < OABEEDE (A7 a4 N, WMEEDE,
RO BE 2 G de) OAERNEHIZHEHEL TWVWSL EINTWD,

F 7o, WilEA A E, WUE KO OB o s v a2 ) T v
(Bl b 2 2 ZHE5) MO X =V UEORERR T Th 5 L7 v v Riilg
EWV S T AR OREEN R D IR IR Th D EINTWDS, (B 1
2) [k 15]

Smith & Mitchell (1974) O#EFIcIniE, R 1 HHICF T I Ve
# (125 mg) OAHZ%b b (B3 6] (27~50 %), Ztt 3 % (23~60
%)) ICRRNEEE Lok, B3 HHICT 7 X VIEEEE (125 mg) KUV
e hU v A (JEKY 300 mg) ZFE—FICKROKE L, TNERORF
D O-FfiilET 7 2 > (Tyramine O-sulphate) &% &3 2 &R BN Fh <1
TWb, FDFER.F T I VB O LG U= IS - RIS,
F 7 I VHEBIE R OWREE T NV U ARG LIRS V2R O 553,
EHNZEBNT OiETF 7 I 3% < (T~85%) Mt &, g hU »
LFEHDRICBWTHRICHEMLIZE ST, (BR8) [k 17]

Bakhtian & (1993) O#HEIZ LIuX, 4~5 > Hils (8 PL) K ¥ 22~23
AR (7 VC) Ok F344 7 v b ORKEIHB W T, MBARAIZ X v i 4E
Wil A A EEZ FF2AMTT® F7 2/ 7 =2 300 mg/kg K E % R
NIZE G- L, S HI2Z 0 2 K% IChiEET ~ U 7 A 2 mmol/kg A % ik
NI LT, 78 T 7= o BGR (&R, 78 71 7z
Beh% . BilET NV U A GHOMEEA A4 2 O MFE R PR & O
FI VT 7 ARAENET HRBRPFEMS LTS, TORE., AR
W, 4~5 ) A lmBEIE 22~28 D H B L LT, BRERA A 2 O Pt B
ITAEIZE < (0.64%20.19 pmol/min/kg, 0.38%=0.25 pmol/min/kg) . &7
V7T AREVMER (0.71£0.51 ml/min/kg. 0.42 ml/min/kg) TH Y |
MAEFEEIZIFIEREE (1.1220.49 mM, 1.06£0.37 mM) Thol- L &

10



NTWo, T N7 72 &5%, MERREEA 4 2R ENRIKEE
R LTZRERUClX 4~5 D HEmEED 8 PLr 7 ICDORifEA A > HEfik s B K OV
JUT T AL 0o DITxt L, 22~23 D H IR ORREE A A Pt
T, JEMERFODK) 23%I127 072 & ENTW 5, Bakhtian Hi%. Z DOk
HA\ZHOWT, R X AR A 4> ORFOLENERKM L= D TH D &
BRELTWD, (ZH24) [EN11]

(4) HEt
@

mEIEEE

FASEB (1975) (28 W THaH I TV 5 Everett & Simmons (1952)
OWEIZ LI, ANBIICIEHEZEK L7 SD 7 v MZ[38SIHifET RV
UL EFHIRNEE T 2R BN EE SN TS, TORE. 24 FFELINIZ
T5% D RFNT, 10% 3 EHHIZ, & LT 4% B3I IXE 53 # i
PR X 7= & STV 5, Everett & Simmons (%, _Eilk @ Dziewiatkowski
DRI 1T D544 120 BifEl12 O KD & DA HOWT, i O
BWTIE, BHHIZEEH SN D0 A 4 O—EHB BN TRIES D005
ThAHIEERLTWD, (7, 13, 25) [CHk 3. Bhn 5, B0
13]

Ittyerah (1969) O &Iz LiX, 7 U 4/ a2/ (kwashiorkor : &
7o A ERBEIGRIE) TABEL TWD/NRL BER T - 72318 LiREE L
ToANRL IEEZ/NR (R 20 B, 20 Bl 1561 ; WL b 1~4 %)
BT B WEEER K O AR A 4> DR P HEH R (mg/H) Z2HET 5
AHBRAFEI N TS, ZORER. ABEL T D/ TOWEEER K O &
WA 4 o Ofet & (ZAZ K2 132.8 mg/H, 23.4 mg/H) %, i
D 2 FE GREZRE . 21N 360.2 mg/H., 85.4 mg/H., EFEE : i
) 331.2 mg/H . 125.2 mg/H) ([ZHANFEICDRholzE ST
5o ZHUZOWT Ittyerah X, 7 UV AN avORBEFIREDOTZATE
OEBRNRAE LTS Z &0 LR A 4> Ot ER D 7e < Fz
U —L2FOT IV NVANT 7 Z—BIZLYIEETRINEEA 4 2 25N T
KGRI LTS Z EEN ATP-ALVT7 7 ) T —FBOIEEME T L TV
HTEIZEY, WEAMNEEA A4 O EN DR R oo O TR WINE
HHLTWD, (ZR26) [k 13]

Neiberger (1992) O#HEIC LAV, BEFRFHNC L 2 BBIZB T 5 Wi
A F L OFRINAEDENZFHRD7-HI12, 10~34 Hifis (70C), 35~80 H
fn (6 PC), 120 Hignlh £ (8 &) DE/NE Y FDOHKFEIT, 0.13%HileA A4
YEAOEEY 1 HEBHREREIYE, ZO%MEA 42 FHIRNES (4.2
~16.8 pmol/4y) LT, BIROWEE A 4 > K EFWINAE (WA 4> OF
N ED B — 7 fE (umol) Z RERAEIEE (ml) THRL7ZME) 2HET D
BN EREINTWD, ZOFEE, 10~34 HiEmRE S 35~80 HEREDAREE
A F I RERIEEIZF N ZFH 2.240.26 pmol/ml, 1.80+0.27 umol/ml
&2, 120 BiBLLERED 0.94+0.08 pmol/ml 2L L CTHEICEE TH -

T RHIC 85%., #EMHIC 10% MRS =L ShTng, (B8 13)
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1 eI TWb, 7o, MEEFHEEA 4 RENE LV ThHIUX, JRT
2 Wil A A o PE I IV E < 7o 72 & STV 5, Neiberger (3,
3 W7 w7 47U 1 VO AEBNERRITIL, FIRSMREE A 4 RN EHE
4 TV E RO O BIIC B THEEA 4> OFWRINEES BV 2 &I,
5 BB O MAEPRIEA T U RBEEZ@HD DL EIZHFE L TWDHLIDIEAH &
6 EREL WD, (B2 7) [B010]

7

8 @ HUDLAAY

9 Mahan & Escott-Stump (2006) (2 L. BB ENZH YV v a0 H B,
10 80~90% LR FICHEM X, RV OB U v AT HEMIHE SIS E ST
11 W5, Fl2. U UL, BEICED, A, R, JE I ThiIL TR
12 D, 7IWVRARTaYyOFZBIZLY, MPRENEFICREZNL TS E SN
13 TW5b, 7o, BV T LA T NTIRME DOZHIEREIZ LV N U A A A
14 OB IRt EN S E SR TW5b, (B2 1) [k 45]

15

16 LB S (1973) OB VUL, EHI Y U ARENERRE &
17 AR L, 18D Zrarfeh Vv 5mEq 2887 28R % 8§
18 /JHT3 HMRAKEEG L 2 A, MIEA Y U LAREICE{LIT R R A
19 U 7 APt E I 28 0 72 (R ERK 40 mEg/H, &5 3 H B 45
20 mEq/H) NEEZII Rt E&nTWn5, (B2 2) [3CHk 55]

21

22 2. &%

23 WiEE I U o KNEWmE & Uit L, AvEsEtE, AR A s
24 D—HIZET D LDODOHATH T, ERo LBy | WL Y v AZEKNT
25 A A eV T AT IR GITEHT D ETREIND Z &G, MR
26 KR OH V) o AR WBRWE & LB Ic W THE R L, RARICH
27 MEITHYZEE LT,

28

29 (1) E=sh

30 WEE I U O NEWSRmE & Ul En it c B3 2 ik BR i 2 fesd 42 2 &1
31 TERDoT-, WEEERE I N Y U AEFEENEBRDE & LizEismEIicBd 5
32 B S LTCUTO LY REND D,

33

34 D BE<IITRrIIL

35 a. BLFEARAZLEZIEELT HHR

36 (a) MEMZERWNSEIRRARELELER

37 HfES (1982). Ishidate © (1984) W ONZHEE K OMAH: (1991)
38 DOHEIC LT, i~ 72U A (ME 99.9%) (220 TOHIH
39 (Salmonella typhimurium TA92, TA94, TA98, TA100. TA1535
40 J O TA1537) % HW T8 IR 2R Bkl (B & 100 mg/plate)
41 T, REBHEM L ROEEIC DL TERETH T2 STV 5,
42 Fo, FHEICEINE, B~ 27 2> v s () (220 TO/MEA
43 (S.typhimurium TA92, TA94, TA98, TA100, TA1535 }2 OF TA1537)
44 AW IR IR BB (Bom & 40 mg/plate) Tix, (RHEHTEME
45 LR OFEEIZ D LT Tholt SN TV, (B28,.2 9,

12



3 0) [=ciik 38, 39, 40]

b. 2BREEZHEIRLT SR
(a) [FEEEEMREZAVIEXEAEEHER

0 3O Ot ix WO+

ko AfE S (1982) . Ishidate & (1984) W NI M OFALH] (1998)
OWEIZEZIL, Mg~ 272U (FE 99.9%) 2>\ To CHL
ROV R B RER (24 FE L ON 48 RpEEGALEL) (B m iR
4.0 mg/mL) TiX, REHEHERIEGET CRETh T ST
%o Fio, RS LT, filg~ 7 x> v A () (220 To CHL
RO RO B R (24 FE L O 48 BEEEGIALER) (B E iR
4.0 mg/mL) Tix, RENEHALRIEGFE T CRECTH-TZEINLTW
%, (BRR28., 29, 31) [z#k38, 39, 41])

Q@ B bUIL
. BEREFREAZEZHEELT HHER
(a) MEMERNLEREBALEFER

i Ishidate & (1984) O IZ XAV, WilgT NV U LMK
my (MR 95.0%) IZOWTOME (S.typhimurium TA92, TA94,
TA98. TA100, TA1535 K X TA1537) % F\T- 18 IR2esk s BakBr (%
& 5.0 mg/plate) Tix, BHEMHALROFEII D LT EMET
bolebIhTnb, (M2 9) [3CHk 39]

b. 2BREEZEFELT HHER
(a) FEEESHRZAVIEZEBAEEHR

bl Ishidate & (1984) O IZ XAV, WilgT NV 7 LMK
Y G 95.0%) (22T O CHL % V7= Yo R B 3B (24
% O 48 R HERTALEE) (iR E 0.5 mg/mL) Tl RENEMHEER
FEFEETCEETH &N TS, (B2 9) [k 39]

® EitHhUHL
. DNAEBSE#EE LT 5K
(a) SCE HEx

Hasegawa & (1984) O #RiEICIiX, I U v LIZONTO
V79 % v 7z SCE 5k (3 RELER ; ARENEMEIL R OFHEIZ OV T
AR (RO, 2, 4. 8, 12 mg/mL: 0, 27, 54, 107, 161mM /f
L) NERSNTHED . BHETH-EESATNS, (B3B3 2) [
ik 43]

Galloway 5 (1987) &5 I1C KiUE dE(b A U 7 L1250 T CHO
Z 7o SCE 3k (4 FER LB [RENE AL R DA HEIZ DWW TIIARGE)
(#FF 0, 140, 160, 180 mM ; 0, 10.4, 11.9. 13.4 mg/mL #834)
MERM S TEY, 180 mM OH&FHHERIZH U THEICHR LA K

RN L= & SnTWnWb, (B3 3) [k 44)

(b) DNAEBEZZEHERLT 5T DMDHER

13
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Ei o Galloway & (1987) DA I LT, LA U D AiZH0
T CHO % f\ 7= DNA —AREUIWrakER (4 REFAEE ; fHNEMEL RO
HEEIZOWTIEARE) (EEE 260 mM ; 19.3 mg/mL FHY) 23 %
ENTEY, BHEThHoTmE &N TWnb, (2R3 3) [Tk 44]

b. B FRALEZHERLT HHER
(a) MEMERNLEREBALEMER

FEH S (1992) OWEICLIVE, HLI U T AIZO N TOME
(S.typhimurium TA97 } TN TA102) % F\W\ 7= 18 Im22sR 8 Baklie (F
m A 10 mg/plate) Tik, REHEMALRO AT 0D LT 2T

Hol-LEINTW5, (B3 4) [Tk 42]

Lo RO (1998) OWEIZ LAUT, LV Y 7 Ao T
DOfiE & AT AR ERAL R GEllAm) T, BiETh-o7 &

EnTWnWb, (M3 1) [k 41]

c. RBHREEZHEFELT AR
(a) [FEEEEMRZEZAVIEXEBAEEHER

RO KZ O (1998) DA I LT, Bkl Vo AZHONT
(RE#E 4.0
mg/mL) TiE, REFEMALRIEFET TRIETH 2L ShTWno,

DYt KRR (24 WER KO8 48 WAL ER)

(M3 1) [k 41]

iR Hasegawa & (1984) OHEIZ v, LAY 7 LlZDO0
TO VT & T gt R R R (3 REfLEE ; REHEME LR O f
[ZOWTIEARFE) (REE 0, 2, 8, 12 mg/mL; 0, 27, 107, 161mM
YY) NEINTREY, PEEEEFRMED 12 mg/mL O B 5T
HolmLEINTWVD, ZHIZHOWT, Hasegawa HiE, mi=@E/ LIl X

HEHEMEZ SNHE LTS, (B3 2) [k 43

1.

iR Galloway & (1987) O#HEIZ KX, HLH U ¥ AlZHO0
ToO CHO # AWk ik (4 FEfAER ; RBNEMEROH
MEZHOWTIEARTE) (BE 0, 120, 130, 140, 150, 160 mM ; 0. 8.9,
9.7, 10.4, 11.2, 11.9 mg/mL fHY) 233 TH Y, 140 mM LA
TR L TARICHEERE /BN ESnTnD, FRo
SCE #B T DNA —ARHUIWEEBR L EZ 072 2 b OfERIZ O T
Galloway H 1%, @iRBEMEDORERKIX, in vitro TYAMRTLE K Ol
RGO RSB Z S SR T 2L AR L TWVD EBE LTS, (B

3 3) [cik 44)

@ EBIEEMEOFEFLD

TR A HBRWE & LR BRICB W TR, WInbREORRENES

NTnos,

WAL VU L EYRBRYE & LTz SCE ik, DNA — RS U)ol & Oy

BAREF R B W TEHEORE R DA Oy Al

14
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1 WhEHEICIZRBOBETHDL, VA R TV ICHESN RS
2 FCHEM I NTZRABRICEB W TR, MAEDE AW T8 s 12282 B &L O
3 FHIERE MR 2 W e R BB O WIS BREORE RGO T
4 Wb,
5 PLEZ AN 5 &, AEMFIESE LTX, ™Y Tnigh J
6 U A AITAERICE > TREMBE E 2 0B aEE TR nb D EE X D,
7
8 (2) 2alEH
9 Wil U o A, WEBHEEIIN Y U AR ERWE & LAtk m ez
10 THRBEE LTIER20 L5 B ENDH D,
11
#2 2UEHICHEYTIARBEHRE
WS E R Bt LDso (mglkg /K B
LD RN N EJLE v b 3,000 (fe/NEFE &) 7
T o ET= A ey Z v b 3,000~4,000 7
fifgT R U o A .| NAz %~ T & 6,300 (24 %) 35
6,000 (7 H%)
HEJZE N ~ A 3,300 7
bR s BN w0 Wistar 7 » b 3,000+ 140 36
REE F344 7 v b 4,500 37
12
13 (3) REBESEM
14 WilE1 U U LB E & Ui KBRS m BT o R pE 2 Rl 3 5
15 ZEIETERN T, MEEEEXIIN Y U LA WBRE & LT KER S
16 FMEICET 2B S LTUTO LI RMERH 5,
17
18 D BE7VEZYLIZOVTOESS SRR
19 a. 7v FEHAV: 13 ERREROKRSSHEHER
20 EARD (1999) OMEIC LT, 5D F344 7 v + (FREMERES
21 10 ) (THiEET =724 (0. 0.38. 0.75. 1.5, 3.0% ; It 0. 220,
22 440, 890, 1,790 mg/kg {AE/HFHY | Hf 0, 240, 480, 960, 1,980 mg/kg
23 (REE/HFEY) 2 13 B RENREE #5792 Bk 23 S5 hE STV b, £ DOFEE,
24 BRINAEF LI E S TWD, —BRIREBIZ OV TIE, 3.0% K G-HEDOIET
25 HEREAY I Tﬁﬂﬁ%ht&émfw 5o ZHUZOWTEALIX, WiEET
26 VE= T LAFGICKDEMEEATHD EER L TWD, KEIZOWT,
27 0.38% M TN 1.5% LA _E D 5 RED e THMINHI 23 A Havi=— )5, 0.38% K%
28 W 1.5%LL EoFEREOMEC iﬁM#mb%ﬂt&éthémJLUD
29 WTEAGIX, REOEBYCHERE TR —MER e &, 70, HEORE
30 ﬁmm%i15%ui®&5ﬁ mA-a%%@&5ﬁ®ﬁ#ﬁ%?&o
31 2 ED, BB RGICLDEETIIRVWE LTS, BRI
32 WTC, SRR P G-I B E Lf:’z{ﬂ: XA LN oo STV 5D, 1L
33 WFHIREICB T, BGREICEET LI EZEX N8 E LT,
34 HETIX A MERE DR . METITRMERE, mEE, ~~r2 Vv b, F
35 PR M BR R F S OV N D I8 A6 ONZ SE R R i BR €0, 38 8 ) OV R I
36 ERNEn U BED EANBDO LN E INTWD, MiEALFHIR
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FIZBWTIE, #GBEEICE#ET I EEZEZONAGELE LT, HETIZY
VORI NTF R Y 7 LK ALT o#ahn, iz 7 L7 3 >, AST,
ALT. Cl B A/G ORI R U EOT A B YRR T 7 X —ED
MR ED LN E SN TS, ZNBICOWVWTEARALITZ, BT —#
W%@ GPHNTH Y . DR BRI k%ftm%% Z4<
DBD ORI Z D, HRMERGIZLDRETITRNE
%ﬁbfwé FREEEICOWVT, %@30%&5%&0%@1w@u;
@&gﬁfmw@@ﬂﬁi@ﬁMﬂmwgﬂt&éhfb60uhp@
WTEAR D X RIS FIOREICB W CBEEZ ) TAN ALY,
MR AL F IR A I B TRIRIC %@LtﬂﬁQEM%ﬁEm&w:&
NH, BHEFHERICZLWVWEBLEL TS, 72, 0.38%LL Lo E
OO ROMMEENEMLIZE SN TS, 2OV TEARD
F. AEEGME, Mok E RO K OYR B ) Bs BT L3 A b7
m:&ﬂ L BROREEBTHD EEELTND, b, BALIE
AAERICEB T D NOEL %, HEZOWTIX 8.0% x5 TH LN FTHi%
%ﬁbflm@% IOWVWTHEARBROEEHETH D 3.0%0L LTS,

(M3 8) [k 26]

ARBEMHAS & L TE, 3.0%BG-REOIECRIZ S vz TR, K OMERE
3.0% % 5 CHIZ S 7= B O Moxt & & Ak E E O W& $ R E
LB bol L, KRBRIZEITH NOAEL #HEIZSWTIE 1.5% (890
mg/kg RE/HARY ; Bl A1 4 & LT 647 mg/kg RE/BAEY) | HEiz>
WTH 1.6% (960 mg/kg (AE/HIRY ; Wilg A 4> & LT 720 mg/kg &
H/AAMY) EFHE L7,

BE7VEZDLIZDLWTOESSHHER

. IV FERWE2BMED 104 BRREROKSSHHAR

Ota & (2006) OHEIZ L IUE, 6 D F344 7~ b (K REMERES
10 JC) (ZHife 7 = A (0, 0.1, 0.6, 3.0% ; I 0, 42, 256, 1,527
mg/kg RE/HAHY ., M 0. 48, 284, 1,490 mg/kg KE/HFHY) % 52
WRNREAIR 5T 2BV EmBI N TWD, TOFRE, BN AEFELE L
SNTWD, —BARIBIZOWTIEL, TH S & DRI LIXA B
ﬁﬁot&éhfv o RE N OEE B\ HBIAEEo 2 ixa <.
3.0% e G-HEOHED BB EOHEIME N A BT & SN TW5D, MK
HRR A K MR AL R A 12 BV Tk, B IR OB (L2338 &
N7 INTWD, ZHIZHOWTOta HiE, BEIEFMER 2N b,
BRI THDH EERLTVD, BWEEBICOVWTIE, Mk I
3.0% 5 5-HE O il Oiffa B &8 N X EEITH AR D bz & S
TW5, F7o, HED 3.0%8 58 D Mg O # kB &b 23 g O A xf
EEICHINNED L & STV, JREERIRAEIC OV TIL,
T%H&UQO%ﬁﬁﬁ@if@ S OV Ik U SEhE S, A B 728
RIZERD BN oz ENTV D
it\ﬁﬁL16ﬁ%®FM4?yb(%ﬁ%ﬁ%ﬁO@)t%MTV
F=v A (0, 1.5, 3.0% ; £ 0, 564, 1,288 mg/kg K/ HFH2Y., 0.
650, 1,371 mg/kg (AE/HFHY) % 104 HFREEE 59 2 KBRS i X
NTW5, ZORE, AHFERIZHONTIE, #ED 0, 1.5, 3.0% % ERETE
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NEN 88, 78, 7T6%71 ., E7-MEd 0, 1.5, 3.0%%ERETENZEH 76,
80, 80%ETF L., FHEMICHERAEI o7 &N TWV5D, — &Ik
BIZOWTIE, THIZ & DRICHERFTRIZA DN o T L ST
%, WEEKOEBHEIZOWTIE, AEKFEOEIIZRhoTzt ST
W5, RELEAREICOW T, 2 TORE LUK IS LEM S i,
1.5% & G HEDOHEIZ B W TEB MR FEE N L | 3.0% & G-REOIEIZ BT
18 MRS FEE O AMEA 28D bz SNTWVW 5D, ZHICHOWNT Ota b
1%, Bk 52 @ R E KRG RER IV T 3.0% % 5 REDOMEREIZZRD B
7= B D e B B M OFART B BN & OBt 2 |5 Z L ix T
RNEBRL TS, (B3 9) [k 27]

PLEDS Ota HlE, 52 MR E®RGHBRIZE T 5 NOAEL %, Mk
EHIZ0.6%E LTS, (B3 9) [k 27]

ABEMFIESE LTiE, Ota bORMEZEF L., Lid Ota 5D 52
M &% O 104 A [BFRBR 51T 5 NOAEL % M & 12 0.6% (1 256 mg/kg
{REE/H A it 284 mg/kg R/ HFEY ; Wilk A 4> & L CTHE 186 mg/kg
(REE/BARY ., M 207 me/kg (RE/BFEY) & FEm L 7=,

® #IlEAHYHYLIZDOVNTOELSHRE

Iy hERAW: 13 EMREROKREEMHAER

Lina » (1994) MO Lina & Kuijpers (2004) O+ LiviE,
b7 v EBE=0 N RBEKFES U U LOFERBRICEN T, k1 4
ENV T EAFTNIKTHREREE LC, 5D Wistar 7 v b (%58F
MERES 10 DT) (2 b U 7 A (0, 3% ; 1t 0. 2,230 mg/kg AR HE/ HAHY .
ME 0. 2,620 mg/kg RE/HAHY) % 13 BRENREIRGT 2R BB TTHhh
TWb, TOFE, 28N EFELEZE SR TS, —RIREEICS W T
1. BHICBEE LB EIZAON oL &N TS, KEIZOWT
X, BEIENIER D b ol L SR TWA, SEEEICHOWVW T,
3.0% & G- HEOMEREIZ B W TEIROFHESTEENSVMEMIZH > 72 & S
TW5, HEMRFPIMmAEICB TR, SFEFTANRD =0y, #hlk
Y OBE O FT —F EREOE{LThoTzEENTWD, (B4 0,
4 1) [Ehn 14, 3Tk 32]

BiEA ) S LIZDOVTHOESEHHE

. Iy bERWVE 2 ERREROKRESEHER

AH5 (1986) OWEIZ L X, b5l F344 7 v b (£ BEHE 50
VC) 122>\, bV oA, HlkF MU o AXIZZEOM S (O « %t
PRRE, ORE |V Y 7 4 0.25%., ORF : LAV ¥ A 1%, @R : 1
BBV 7 A 4%, @FF : b N v 4%, Off - b MY U7 A 2%
+HAEDI U UL 2%) & 2EMIRR G T RO EBINLTWD, #
DOFER. O~ORECBIT 2 4EFRIT, T2 48, 64, 58, 84, 60,
52% Th D, HALI Y U ATFHICAEGFRITEEL B2 ehoTc a3 T
W5, —IREE, REK OB EICHOW T, FEEMICAEEIZIA LN
ol E ENTWVWD, IRBEICEBW T, a0 ZIC L5/
AN moTzE INTWD, MJEIZHOWTIX, @R TR METN %
ORETEVEZ TR LT & SN TWA, MR & O iR AL 1
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RAEICBWTIE, Na, Cl, KIEZ OB CTREREZTALNR)NS
FrEAnTWA, BEERICOVTIE. M CRX2EIT4L 580
ST, OBEO AT, Bl K O B o fe et BB K OV 6 B B S e L
LU CEVMEM Z R L, FEFEOMRTE & &K O EEEE L <KVWE
Mar Ll SN TWD, HEMEEFIOBREICEWTIL, @O~OF T,
B, IRE EROBE, Vo BRI OVREIEEZ 245008 20 &
THERMEEHRORERNEMERZ R LTE SNTWDS, ZHICDNT
SIHLIE, METHE CORBENRE LW EnD, MWEBE~DFT N D
L, BV T AXITEDOE T OFEIC LD BZBWEOEALBRRD—> L L
TEZONDEERL TS, £-, M2 E0IIETEEMIZ A —
VEILE, REIEON: A KA, MLE, JREENOEHAMFE, MET
DV 2 RERIZE L OSRMEL & Vo T2 BB B E N FRD B v, FRICORE,
MM OVOBIIRENAEICE L2 SR TW5S, ZhiZHoW\WTEHS
Hold, AV oA ROEAT N vAICEAEREE bbb &L
TWADDN, WEHRE I IR b B2 TR UWB 2 R LTV 5D
ZEMH, WALV T LKROEAT FU T AR ENET ORI
oI FRHTHD EELZ LTS, (B3 7) [k 31])
AKEMFHES E L X, KRBRICB T 2HLDY 7 LAI2HO0NTO
LOAEL # A B O EHAETH D 0.25% (110 me/kg (A HE/HFEHO ;
BV AAA L LT 58 me/kg (AE/HAY) &R L7,

b. v 2RV 1I8MhARKREROKRESHHER

EiRo Lina & (1994) & Y Lina & Kuijpers (2004) O3R&EIC L
(L. 5D Wistar 7 > b (KHREMERES- 15 P8) (AL U 7 & (0,
3.0% ; M 0. 1,550 mg/kg (RE/HAEY, M 0, 1,840 mg/kg {AH/HFEY)
Z 18 M H MR 5T 2B iThbivCng, ZORER, EFRICH
BAERRA NPT S TS, —RIREEBICOW T, &5 ICBE
Lf:,\ﬁnzt?%%ﬂfiﬂof:k SINTWD, EEIZOWTIEL, 3.0%& 51
DIEIZBWT, BEBRIZBITHIEEA EORET, AREICEYNA LN
EINTND, @WEEEIZOWTIE, 3.0%& 5HEOREZ IV TEIEOHH
MEENAEICEPST-E SN TWD, FREMESSIREIC DT,
3.0% ¥ GREOMEDO B RIZ BT, RS R D FR M FERDIR AL
(oncocytic tubules) A EIZEZBO LN E SN TWD, (B4 0,
4 1) [>cmk 32, Bm]

c. Iy rERAWVZ30NAMREROKRESHHER

b Lina & (1994) K O Lina & Kuijpers (2004) O¥#EIZ L
X, 5 WD Wistar 7 » b (FHEMERES 50 L) (2Hfb VU 7 & (0,
3% ; ME 0, 1,450 mg/kg {AHE/HAHY, M0, 1,680 mg/kg {AH/HFHY)
% 30 A ORI 5T 2 BB ThhT\Wb, ZORER, FELEHEIZD
WX, BED 0, 3%EGHETENEI 62, 52% TH DV, HED 0, 3% K

8 BIMATEIIRETH 72720, JECFA THWHN TV AMEM (0.4kg) %A,

9 HEIZ OV T WAT L CRMERRT O ERIE S U 7 A GREOIE R T0%IE L2 #5122
BTEELIEESNTWD
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HERETENZEN 69, 48% Th oL ENTW5H, —fKIRRBICHOWTITL,
BEICEE LB EIXIAON o2 SNTWD, KEIZHOWTIL,
3.0% G HOMIEICBNT, RBRICBITAITLALOEE T, AEICH
DIRBHENT-E ENTWD, BRAKEIZODOWTIL, 3.0%& 5 EEDO1E & Mz
BWT, ZNF 40 LR 25%EMR A LT & SN TWD, RBEEIC
BWTIE, 3.0% % 5HEOMEREL HIZRFP DY o APEESEEM L, R
F R U U AHEEE N E o T2 8 STV, MRFHBREICI W
TIE, 3.0% K GREOMEREL H12, MBED U o ARENRBERZ B L TEV
fEAICH 0 79 BRER R CIIMEEE LICHBEICEME Th o7& ST
WA BB BREICOVWTUL AERETRO N7 INTWVD,
HR Iz 31T 2 WERAT RAZ DWW TIE, 3.0% & 5 REDOEICIZ B W TERO H i
T AT R CRE R 22 R, NIEOREE, BEBEEE O IS S X aEAl)
PRE . BHIRE BB R o728 ST W5, REHRR AR A 12
BWTIE, SHATAZRO b0, WBREmE OB O =T —X &
FRIERDZL TH T L SNTWD, £72, 3.0%&%5-HEDOHEREIZRIE 28
DERIRFE O KBEIM L7z SN TW5D, TS\ T, Lina &
Kuijpers |, MEFOEEOH ) O LA FAZLD TV RRAT B D
DWEART T2 DB EICERIRE DN SN LI LD TH D EE
BLTWD, iz, FEEER O 3.0%K G REOBIRIZB VT, JRME LR
DIFIENEFERDIRIE TR BTN, EORAERICHEZIZRPoT L &
NTW5, 72, 3.0%KGHEOHEORER BT, FE oMM EE
A ERICHEMLIZE SN TS, (BlR40, 4 1) [:Bh014, TR
32]

AEMFHAES & L TL, 8.0% KGRI D IVTARKEB D 2T Y ¥
DX DM EHE %, EFE Lina 5 & O Lina & Kuijpers @ 13 # ], 18
2 H O 30 20 H F#RERICH5 1T D5 NOAEL (% 3.0% (7 1,450 mg/kg 1A
H/HAY., 1,680 mg/kg RE/HAEY ; B U v AL A2 & LTHE 760
mg/kg RE/HAEY . M 881 mg/kg A/ HFEY) % FEI5HH& & FEE L
776

(4) EBLAMKE
WREe A ) o L2 grE & L= AT 2B S 2 il 45 2 &
X TCERhotz, 2. HEEHRE TARC. ECB, EPA K ONTP) (2 X 5Hi
fie 1 U 7 BAZOWNT DN AR I T O TV 7y,
WFREFE XXV U MR 2 BRWE & U T RE & 533 2 B 3 5 3Bk
BMELTUTOEY RREND D,

BE7UEZOL
.oy FERAVWV: 14 BRIREZOKR SRR (B18)

Fikd Ota & (2006) ©F v b & HW= 104 BRRER W T, H
AR, FURR. MM T ERIA, R BT EOMI G K O~ PRI D RIS 1A 993 28 3
L bzt ENTW5D, Ota HlX, ZHHDFEIZHONTIE, bR
FWREICARBEAET D ERHMONTEY . &5ICRIKT 2 EEERE
TH N ol EEBELTWS, (B3 9) [k 27]
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ABEMFAES L LCiE, Ota bORMEZR L. KARBREATickw
THIBE T =0 AORGICTERTHEEOREITRO N7 &
W L 7=,

© JiEAUDL

a. v FZERAV:- 2 ERIREROKRSHR (B#8)

EROAHS (1986) ©F v b & HW=Z 2 EMRERICEBWT, Hikh
U o LRI EBIEMOE, BIBHE OB aaE, FORERE L )
TEREBIENZ S AL SN TWD, 5HEBIE. ZhbDREICS
WTC, RREEE S OB BER CREREN 0| HWREMWFEIZ B R4
HIEG & AEME R ORI NIZE T HEELE LTS, (2R3 7)
[ STk 31]

AEMFHESE LTI, SH60RMEZER L. REBREETITBW
T, LBV U LAOEGITRET 2 5O AR D 572 o 72 &
L7,

b. v rZRAW: 32 BEREZAKRERER

Lina & Woutersen (1989) ®#+5 |z XiviX, 5 Ml Wistar 7 v b
(BEEHE20DT) 12, 0.06%N-7FIIL-N- (4-& Fux 7F)1) =k
VT Ik AR ET DR NAA == g VEBEOE D,
ks U 7 A (0, 2.98%) % 32 HRENREEE 59 2R BN THhI T\ 5D,
T ORER. 2.98% b U U A GOV T, MR A
RERBEIC L U CAHEIZHEM L, FLERR SUIREERR @A U < IXFLIANE
DOIENUEF DT HIVTZ ., BN AT LNl S TWnWD, TD
FEE/ 6 . Lina & Woutersen (X, b VoA (WY LA A L) T
1. BEICBIT2WERNATeET— 9 UEARH L0 E LAV
EEBELELTNWD, (B4 2) [EM15]

c. v FEAVE 30 MABRERORSHER (B8)

bk o> Lina & (1994) K O Lina & Kuijpers (2004) ® 7 > k% H
W2 30 22 A RBTERBRICE W T, 3.0%5E b U 7 A 5 REDHEDREE T
b D MR I R S R FREEICEE L CAHBEISHIN L, LRI SRS i
WIERED 2 Bl Bz & S Tnbd, ZOREERIZHOWT, Lina &
Kuijpers (%, Fif? Lina & Woutersen (1989) O¥#f&E %51/ L. Bk
ERICBTFA2HEA Y D LOFHNERATEE—a NEHICED DD
Th D LFEwmfTT TWb, oM, BE5ICRE L2 EEER 21X
Loz EhTnws, (BR40, 41, 42) [ik32, B
14, B0 15]

ABFHAS & LTk, bV o ATRS AT RO W LT,

(5) AREFEASHAR
Wl /7 U ™ A, FRERHDEE ST U v AHDEE A BRI & U T AR g A
CET A RBAAE LS LTUTO LS REND 5,
D BEEHYHIL
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C BRNEFAV-RESHERER (3%8)

Verret > (1980) DI auiX, WEUPRT (FRUPORER]) X34 H [T
PN D Single-CombH & L 778 » O FFEINOINTE T E (K RE200H L
) ICHiEE S U T A (B FHE#10.00 mg/IN) % BRI &5 2 50 23 I it
SNTWD, ZORER, sETEHE, By FE, i, &P omaFBEER
o REREAE, BEWRE., MREEFOFHEEL ST, ) WEMHE, M
WERE (BEES, VU, IE& OVEHS) FAEBEOEMILA LR T
EENTND, (B4 3) [CHk47]

@ BEESF UYL

. RORAEFRANERESHRER

FAS44CTH 5 H STV b Seidenberg > (1986) DO#HEIC KX, #F
YRICR/SIM~ U A (KHEME28VL) (ZHifg ) R U ¥ 4 (0. 2,800 mg/kglf
H/H) ZERTHOEREICE SO THEIRSH (B A B =1E4E0H) »
H12H £ Tl &S (BAMEE) L, BRDWH%E3E £ TRIZT o
BNE SN TWD, TOME, REMWOEKIE (OihH) OERENX
FREE L Ll LA BICEE CTH - 7203, REMWIC 1T B 17K K QMR E
JNEAF N BB DA% 1~3 H B D ALER K V%2 N8 H DIRE|C
TR E % 5B L 7= B IXR O o L STV 5, (2R
18, 44) [ct#ks1, Ehn16]

® HiarvEh) i

. Ty FERW-RESHHER

HAT S (1972) O#HEIC LU, 4R Wistar 7 v b (£-##ff 20 PC)
Tva i) v A (0 (BALESTIR) 0 (GAEEXTHR) | 1,000, 3,000,
5,200 mg/kg (KH/H) %R 8 H~14 A % CTHHIR0&E (BHNHEE)
L. B4R 20 BIZH FOIB 3 2B Eii ST\ b, ZOREE, HIK
KR, JRIROALFR, REN N/ R L OVE R 5 O R BB 12T,
BB E 2 5B L 7o BIIRE O b ol L ST D,

F RIS TIE, IR Wistar 7 v & (BHEMES IL) (27 v = R
Yy o2 (0, 1,000, 3,000, 5,200 mg/kg {AHE/H) ZiFHR8 H~14 HE
THRflEE A h (BAME) L. AARSKME S, E1% 3 \ICHERL.
A% T ERRT DRBRPER SN TV D, TORMR, AKRE, LW
DR KRR NI, NI OVE S S OFE AT NI E &
BOCORE. N, Wb, iR, R O (2. #kERE RSB LT
HEIRBDO NP ToE ENTVD, (B4 5) [k 49]

b. YORAZAVRESERER

HA S (1972) oA LiuE, 1R ICR ~ 7 A (%7 20 T) (2
v gAY A (0 (BELESHR) | 0 (REBEXHER) | 1,000, 3,000,
5,200 mg/kg A HE/H) ZiFE 8 H~13 H £ Tl n#&s5 (HWEE)
L. W 18 Bz FUIB+ 2B Ei SN T\ 5, TORE., BIR
R, HEORE, BEmOAFR, KREI IR L OVER O R O
FEAME IS, WY EREICEE LR Nl L ST
W5,
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16

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

F7ZAHE T, IRICR ~ U A (FHEMES VL) (27 va @i Uy
2 (0, 1,000, 3,000, 5,200 mg/kg KE/H) % 4THz 8 H~13 H £ TH#i
il n#s (BNfEE) L, BRI E S, A% 3 BICHEA, A%
6 I EHZT IR Em SN TWNWD, TORE, FERER, Kot
{32 RHEIE NS AR | B OVB S JL 6 O AR B SN ONC#R B & (D
fige, SRR, MeLliER. RN, AN ON) IZds T, #RERME G ICREE LT
HEIIFEO LN hozENTW5S, (B4 6) [3#k50]

(6) ZULILEUH
REE T U 7 BIZHOWT, T LVT UANEICET 2 AIIHERR TE oo 7,

(7) —MREEHER
AR B L, iR U U LD — iR BRSBTS EEER) T — 2 1R
T&rpolcbLTng, (BH2)

(8) EMIZHBITAHEER
BRI, MR U U AICHOWT, b FOEFEEEIC O W TOH LI
R TE oz LTS, (BH2)

. —BEREDH#EHF

. KEIZB T RERE

NRC (1989) D451z LT, KEICHBIT D 7 L—_— K NZF OB F &
TSR (malting/fermenting aids : 238, MEMRESE - MBHA
SR TREHICET 2WE) HEo MhEh VoL OAPERIL, 1982
T 86,000 AR F (39,000 kg) . 1987 4T 18,600 AR F (8,400 kg) &
HEINTVD, ZIHIZDOWT, 1982 4, 1987 F D K[EEFEHE A0 232 H 7
AL 242 HG AR 365 HIETER L, BEHERZ 20% & RET 5 &, 1982 4 0.37
mg/ N/H, 1987 4 0.08 mg/ N/H L HH SN 5, (W1, 47) [KRIE, X
ik 21)

F7-. FASEB (1975) (ZB 55 HIiz kX, NRC 1% 1972 iz 1 H4F
WERIOREE T U U LAOEBRED h—FNVF ATy NAXT 0 ZFi L TEY .,
ZOWHECIE, BEIZREEL Y TIEH D0, 0~5 0 Hill, 6~11 7> H i,
12~23 2 H i, 2~65 m CTENEI 0.24 mg/ N/H. 2.24 mg/ \/H. 5.35 mg/
AN/H. 1026 mg/ \/HE Th oz &N TW5b, (BR7) [k 3]

2. RMIZHE T HERE

HEEAMOKPERREE (1993) IC X 2 EFEICE T 2 BMISINY OB EHEIC
BWTIX, iy TR s ) 7] OFERIZENTH D E VWD Z ERREB I
mEEInTnwb, (B4 8) [k 10]

KM Z B2 (2001) ORIMPEBIERERE BT, ™I ThiEgs Y
7 2] (E515) IZOWT, SCFIZL Y ADLIZ IFELZRV] ExnTWnWbdZ
M EEENMENE SNERERENE SN oot SN TS, (B
R4 9) [Uhk 9]
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3. ZAEIZEITHERE

FHMEEREE I LR, T ORERZWMENSEIINY TRiER D U 7 L] O 5
BROMEEIIDZ2WVWEENTWS, (B 2) [RIK]

W ThiEeh U 7o) ZRPETIEREETHLT-0, BZBEICKBIT 58
HBET — XX, £, WA 4OV TOERET —# ifoeu% BHE
DY) 7 ADOEIREZEICOWTIILATDO L ) fiENH 5,

JEAFTEEIZ LD 2010 FEEMERE - REFRERETICEIUZ. Y VL0
B 13 20 ik LA L0 BT 2,350 mg/ A/ H L 20 i LA LD 4T 2,182 mg/ AN/ H |
20 LA E DB 4T 2,260 mg/ N/ H | EREAKTIEZ 2,200 mg/ AN/HTHDH & S
TW5, (BR50) [k 24]

AFBEICEVEY LD THARANOBFEEAEYE (2010 4FR)
X, T AV AEEERIZEESE 6 IRMEITH T 2 &I E TR O#lLR D
HATZEFE LAY v AEERE (3,500 mg/ A/H) EBIEOHARANDHT Y 7 A
E@g<1%245%rmudm<D¢%@%ﬁ%&b(\18%ﬁh@%ﬁm

BIIAHU U7 LAEROBEREN 2,700~3,000 mg/ AN/HEHEESNTWD, £
7o, BHRENER ChE, TEORENLON Y U AEBEUT X - TREHE
(A Y UAMIE) ZEZTZ IRV EnG, ME LEBEIZRE LRV E
EnTnwb, (5 1) [k 36]

F7-, BAETEAEEANRD b TWAELA® (BREAZOFEER)
BRI TH DD V) U AOEBEFIZONTE, LTOLBY THD,

AEFEBN—ATOERERERS IS, WY THEeh U oL ORlif
Sh A R RIS 2004 4R T 3,664,230 kg EMRE SN TR Y, 72 2007 4
OFA AT EE®&W L LTIiX 3,537,000 kg L HRESNTWD, (BHS52)
[STHik 54] Z oW T, 126 B AR 3656 HAETER L, BEFEEE 20% &
RET D E. AOEBREIZFNFN 63.7 mg/\/H, 60.6 mg/ \/H HE SN
2o

BRIz, Wi e r Vo a) OHE (B) OYEN, IS THEEs
VL] (L0 REBESNDETHE MW THEED Y U A O— HH#EEE
13 74.4 mg/ AN/ H (63.7X174.25/74.6X1/2) (B U 7 LA AL LT 33.4 mg/
N HFY ., WifgA 42 & LT 41.0 mg/ N/HFEY) L7225,

V. EFRBEICE T 5T

. JECFA 28T 5 F1f
1%5%@%29@%%K%®f\JMEA@%m%meﬁ)WAJ@%ﬁ
17> CW5b, JECFA 1%, iR IIMEORKNHEM TH Y . BMLTIC

10 2007 4B D flifr ST A R 1E 1,587,615 kg LA LTWA R, ZHIERFE A —H — R ERIFI A —H
—~D TSy 2,000,000 kg RN LIZZ LICEINTEZHOTHD E LT, TOHESE ERELTEELE &
ENTW5,
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1 PRICAFAE L, BHE ORI D BERETIEIFEZ R T VLR HERL RN E L
2 TEY., £ MU LEOREHEE LTON ) U LEOHERITN R 58 L
3 WEMERME L b5 &R0 E LTWA, bEnb, it Thifeh U v L)
4 IZ2WT, ADI % THfE L 72V (not specified) | & LTW5, £/ 777X
5 @ﬁémfw&w

6 BB, FAKEIZBWT JECFA 1T, 44~4k342o4HH Gonizablesalts) D
7 ADI I —Z#h %%5&«9}40}{(&/+ IVEANE P AT AP AR b alhall 2T~ e 1 Rl - B & 2 B E=11 A
8 i il = \/rgﬁg't:vr}— NE S g: LTl _ HUm A L F R bde TERDRE L
9 AN = FEXE D HEESE e’ L TINE
10 F Y Y?JM’ZL/ f)b\ﬂi 1965 %@% 9 IEI Té@aunﬂ WZEoE, &
11 OfE R ZHIFR L722 v & Bl L= TWn 5, %&4ﬁ/_owfi i ERHE A3 B
12 %Kﬁﬁé@%%gﬁﬁﬁ%@%%F%T%6 e AON i 3 =y I IL 7/
13 LTHEMALEEE, B OBRFICBITDEBICBOTCUIWN R 5852 R~ET
14 | HIEHR BN LS ADL & THE L7V &kl L=#T\W5, (BR5 3)
15 [ ik 2]

16

17 2. KEIZHIT S

18 1975 4, FASEB (%, FDA OZ%5t% %17 T, GRAS WE O ZEMEIZ SN T
19 D—HDOFHIIZ BT, IBE OB M & L TORMEEL £ &, FDA IZ#
20 HELTWD, TORMEEIC LIUE, FBEIXESPICERICTHEET DY TH
21 | 0. B0 G ERSERHOBEE OEN THD ESRTWD, £, WlsE
22 DOREOFEGIZ L0 FHEORKERA LN MEZ, & FRRFZE L TERES
23 NAEZBEOHEDKEDOHEREICLDZLDIEIT ThHoTz & ENTWVD UL END,
24 FRHIE B W TIE, RS U U L Z2 EOEEORBEIC OV T, THEFH S
25 TV D KRENIFRICB W TEBMIC TRERINDKETHEA SN DISGAE, A
26 F*%&iﬁk%x%ﬂéAEMﬁﬁ%%rﬂ IFRE T S A B AF
27 REZRAFILITITEAE L2V, | & FETR Hi%h1u5(§%7>mﬁml

28

29 3. BRMIZEH T 5L

30 SCF (1991) 1%, # VU U AL LY, i8S A OWNT b e b, B & O%E
31 %Llf§')< HFIETHHRTTHY, TN BMFIZHRARIHFETDHELTE
32 . MERICEEFORBRA TN b TIER 0V, BihZE L TRNOE
33 %EA?>owﬂ3#%%%ﬁéﬂéﬁmﬁ%ﬁ%ﬁﬁiéz&ﬁ&wT@%ﬁk
34 LTW5, BLENS, B U T AL F 2 RORREEA 412N T, Z—7 ADI
35 IFREE LN E LTS, (BE5 4) [k 20]

36

37

38 V. BmfEE &b

39
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ALT TI9=0T ) o AT2T—8

AST TANTGEX VBT I ) N T AT =2TF7—F

CHL T X A =— K « NI AX —fifi 1 RES = Mk

CHO F ¥ A =— X « NI AZ —PIH kR Rk

ECB European Chemicals Bureau : BRJN/L 550 R

EPA Environmental Protection Agency : K[EER 55 )T

EU European Union : BRJNHE A

FAS44 JECFA € / 77 7 Food Additives Series & 44 % (2000)

FASEB Federation of American Societies for Experimental Biology : A%
FEBREFES

GMP Good manufacturing practice : & 1Ef# F B0

GRAS generally recognized as safe : —fXMICE R AR IND

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & [Fl & fnif I H I F =i

IARC International Agency for Research on Cancer : [E B3N Z7EHEES

NRC National Research Council : K [EFITHF 2%

NTP National Toxicology Program : K[E[EZF @M 7w 7 F A

SCE iR e 0, 53 AR A HL

SCF Scientific Committee for Food : BN & A FEK B S

V79 T A =— R« NIA K —fifi ARG AR M ik

WHO World Health Organization : {5 Cr {4 RS
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JEAETEAE, THER T U w7 L) OUINTEE M OIS EEHE DR EICEE % & hn
BRI >\, B 379l ek B (P23 44 A 21 H)

JEATEE, e Y U LHEE DT OGRS F, 2012 4F 3 H [HR(K]

Potassium Sulfate, prepared at the 29th JECFA (1985). In FAO (ed.), Food
and Nutrition Paper 34; 1986 and in Food and Nutrition Paper 52; 1992. [5]

Commission of the European Communities: Commission Directive
2000/63/EC of 5 October 2000 amending Directive 96/77/EC laying down
specific purity criteria on food additives other than colours and sweetners.
Official Jouranl of the European Communities, 30.10.2000: L277/24 [7]

Potassium Sulfate. In Institute of Medicine of the National Academies (ed.),
Food Chemicals Codex, 5th edition, National Academies Press, Washington,
D.C., 2004; p.371. [6]

The Code of Federal Regulations, Title 21 (food and drugs) (4-1-09 edition),
Chapter 1, Part 170, Subpart A, §170.3 Definitions; pp.5-9 and Part 184,
Subpart B, §184.1643 Potassium sulfate; p.559. [14]

Life Sciences Research Office Federation of American Societies for
Experimental Biology: Evaluation of the Health Aspects of Sulfuric Acid
and Sulfates as Food Ingredients, Contact No. FDA 223-75-2004, 1975. [3]

Smith IS and Mitchell PD: The effect of oral inorganic sulphate on the

metabolism of 4-hydroxyphenethylamine (Tyramine) in Man: tyramine

O-sulphate measurement in human urine. Biochem J 1974; 142(1): 189-191
[17]

European Parliament and Council of the Ruropean Union: European
Parliament and Council Directive No 95/2/EC of 20 February 1995 on food
additives other than colours and sweeteners, amended by Directive
96/85/EC of the European Parliament and of the Council of 19 December
1996, Directive 98/72/EC of the European Parliament and of the Council of
15 October 1998, Directive 2001/5/EC of the European Parliament and of
the Council of 12 February 2001, Directive 2003/52/EC of the European
Parliament and of the Council of 18 June 2003, Regulation (EC) No
1882/2003 of the European Parliament and of the Council of 29 September
2003, Directive 2003/114/EC of the European Parliament and of the Council
of 22 December 2003 and Directive 2006/52/EC of the European Parliament
and of the Council of 5 July 2006. In Office for Official Publications of the
European Communities (ed.), Official Journal No L61, 18.3.1995; pp.2-13,
54-57. [25]
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1078-1080, 1731-1735, 1741-1759. [EINES@ i 3C 1]

12.SULFATE. In WHO (ed.), Guidelines for drinking-water quality. Volume
2. Health criteria and other supporting information. World Health
Organization, Geneva, 1984: pp.290-292. [:E/1B5E# 5 3 2]

Markovich D: Physiological roles and regulation of mammalian sulfate
transporters. Physiol Rev 2001; 81(4): 1499-1533 [15]

Dzieviatkowski DD: Rate of excretion of radioactive sulfur and its
concentration in some tissues of the rat after intraperitoneal administration
of labeled sodium sulfate. J Biol Chem 1949; 178(1): 197-202 [:EBINPEE
5]

Weisberger AS and Suhrland LG: Comparative incorporation of S35 1-cystine
and S35 sodium sulfate by normal and leukemic leukocytes. Blood 1955;
10(5): 458-466 [18/NBdE iR 3L 9]

Michels FG and Smith JT: A comparison of the utilization of organic and
inorganic sulfur by the rat. J Nutr 1965; 87(2): 217-220 [12]

Hwang K: Mechanism of the laxative effect of sodium sulfate, sodium
cyclamate and calcium cyclamate. Arch Int Pharmacodyn Ther 1966; 163(2):
302-340 [:EnBdiE G L 3]

Cocchetto DM and Levy G: Absorption of orally administered sodium sulfate
in humans. J Pharm Sci 1981; 70(3): 331-333 [:BNES#54C 6]

Sodium sulfate. In WHO (ed.), Food Additives Series 44, Safety evaluation
of certain food additives and contaminants, prepared by the fifty-third
meeting of the Joint FAO/WHO Expert Committee on Food Additives
(JECFA), Rome, 1-10 June 1999, WHO, Geneva, 2000. [51]

2% . http!//www.inchem.org/documents/jecfa/jecmono/v44jec07.htm

Morris ME and Levy G: Serum concentration and renal excretion by normal
adults of inorganic sulfate after acetaminophen, ascorbic acid, or sodium
sulfate. Clin Pharmacol Ther 1983; 33(4): 529-536 [ 181 BE:E# 553C 7]

Neiberger RE: Adaptation of renal sulfate transport in response to dietary
sulfate intake in guinea pigs. Child Nephrol Urol 1991; 11(2): 61-64 [iE/NES
R S 4]

Mahan LK and Escott-Stump S : 7 U 7 A, AFHE—, F)IERE (HAGERR
Bif), Bibn - RERSHREFIR, ERHMR, Hat, 2006 ; p.172 [45]
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MEFE—, $aARHE, KB =, Z2E(EHE  Kalium Gluconate (K-GL) @ L &
EaR— 7 v MBEENS O KW & K-GL 2D F AR —. 29 L 53K 1973 ;
10(6) : 1239-1245 [55]

Singher HO and Marinelli L Distribution of radioactive sulfur in the rat.
Science 1945; 101(2625): 414-415 [iE1BF# 3 5C 8]

Bakhtian S, Kimura RE and Galinsky RE: Age-related changes in
homeostasis of inorganic sulfate in male F-344 rats. Mech Ageing Dev 1993;
66(3): 257-267 [1E/NBdE i SC 11]

Everett NB and Simmons BS: The distribution and excretion of S3% sodium
sulfate in the albino rat. Arch Biochem Biophys 1952; 35(1): 152-156 [iE/N

BE 35 5C 13]

Ittyerah TR: Urinary exretion of sulfate in kwashiorkor. Clin Chim Acta
1969; 25(3): 365-369 [13]

Neiberger RE: Developmental changes in the renal capacity for sulfate
reabsorption in the guinea pig. Pediatr Nephrol 1992; 6(1): 65-67 [&/1B:#
73 10]

HEER, MARBEHE, HINME : 1. BNEnosRFrERERE (L0 3)
— B FN 56 FEEEAR R e E IC L D —. BHEFE L FHME 1982 ; 5(6) : 579-587
[38]

Ishidate M Jr, Sofuni T, Yoshikawa K, Hayashi M, Nohmi T, Sawada M et
al.: Primary mutagenicity screening of food additives currently used in
Japan. Food Chem Toxicol 1984; 22(8): 623-636 [39]

Magnesium sulfate, Magnesium sulfate (exsiccated). FEEMEEE, MIFE iR
(AEEREEE), A Z RV o E R FEHRR T — 2 %, skllasttor -7 1 -
—, W, 1991 ; pp.346-349 [40]

Magnesium sulfate, Magnesium sulfate (exsiccated), Pottasium chloride. #f&
2, i E - (A BB, kR E R T — 748 WET 1998 4Fh),
Azt - 7o - =, B, 1999 ; p.308, p.402 [41]

Hasegawa MM, Nishi Y, Ohkawa Y and Inui N: Effects of sorbic acid and its
salts on chromosome aberrations, sister chromatid exchanges and gene
mutations in cultured Chinese hamster cells. Food Chem Toxicol 1984;
22(7): 501-507 [43]
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EARNE, NERREGE, R, LHENGERE, MAEE, SAREE, M BT
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Lina BA and Kuijpers MH: Toxicity and carcinogenicity of acidogenic or
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