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RERYFE LT 2755 T D RE ) 43, O0MREITIE, MR COREER ORFRIZL D

1 US Environmental Protection Agency: Federal Register: 56, 63798 (1991)

2 HOOD, R. D. : “Developmental Toxicology: Risk Assessment and the Future’, p.177
(HOOD, R. D. ed., Van Nostrand Reinhold) 1990.

3 NELSON, B. K. : Teratology, 36, 399 (1987)
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FAEREEZET B2X EPAY, Zhud, 1EROMEFBIEOEERDS, B O KA TR &
FHRSNDRARF OO HTIERINTZ LD TH D, BEBELZ R TRER %4, 4
TR (W'E) developmental toxicant & VY9,

FAETRME & D R Z BN L7201 WILSON T 1973 FD Z L LB X BivH A,
EPA 13 EFE® embryotoxicity DBENEHE LD T, 2DV ICZ OFAFEMEZHW
L8917 A AR HWbND L9 IZkoTz,

5B FEME reproductive toxicity 1, B Z LM AT, BEERIZ X 5 REW RO
FARELFRT HOT, REREZPOICHTRAERBE L IZIERZTH L0, O, £F
AT VEDBERL L CL Bl L WML L2 & SN R ATEBREEN OB OV TG Ly, &
SEFEME 2 R T EBREEIN 1 & . ASHTENEIR - (E) reproductive toxicant &9,

LU 6, ASHEEOERIINEE I L > TR S, KETIE, A5 ORE N5
WHRMORFEEFE L LTI E 626N 2 ENEL —FHIa—m /N TIIAHEEZ LS &0,
FROBAEFEBEO L ICHMEEND Z LN, T T, IBFEINS DORELEZB#T 57290,
Wi & —fE I L CAEGE - 3847 M reproductive and developmental toxicity & #5395 XK 9
2720 AT S EARITITZNITHE > TV D, THL S AGE - FA TN L R 2 sk 4 A5 -
34 7513 BR reproductive and developmental toxicity studies & V9, ek L 0 fifE 727~
OIZ A5 ER reproduction studies & 5 Vi teratology studies & W) FENHW LN TE 72
D3, RELOFTREMED D D B E D D HALIRV,

S RELF 5 teratology & AEFH - 8478 reproductive and developmental toxicology
DIEARBIRFENNZOWT, MERZRD G L TR <, BREF ORI, BENSEHEDO LD
EVIFBEREED DD HREZ N, X FERE (AR Th 0 HARITEEREE L7220,
THUTKE U, A - AT, BERFICED2 DT, ZORBEIIHAEFMOAR LT
HEHROEET L2 THD, 20X D ICTHARTORER 7 #8512 X o R ERE &V D H T
WHEIZFCTERY A2 TVDIN, ZOTRVE L ® D,

RIS ZDTZOITKE EPA OFEmEMEE (M, ) AMEHROERZFFEO L E£HT
TH<,

Developmental toxicology! — The study of adverse effects on the developing organism
that may result from exposure prior to conception (either parent), during prenatal
development, or postnatally to the time of sexual maturation. Adverse developmental
effects may be detected at any point in the life span of the organism. The major
manifestations of developmental toxicity include: (1) Death of the developing organism,

(2) structural abnormality, (3) altered growth, and (4) functional deficiency.

Female reproductive toxicity* — Adverse effects observed in the female reproductive

4 US Environmental Protection Agency: Federal Register: 53, 24834 (1988)
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system that may result from exposure to chemical or physical agents. Female
reproductive toxicity includes, but is not limited to, adverse effects observed in sexual
behavior, onset of puberty, fertility, gestation, parturition, lactation, or premature

reproductive senescence.

Male reproductive toxicity® — The occurrence of adverse effects on the male
reproductive system that may result from exposure to environmental agents. The
toxicity may be expressed as alterations to the male reproductive organs and/or the
related endocrine system. The manifestation of such toxicity may include alteration in
sexual behavior, fertility, pregnancy outcomes, or modifications in other functions that

are dependent on the integrity of the male reproductive system.

(k. Tt e 11 AR (B ZFRERSE. MAEM, 1993) X9 5]

422 BHREHULE L =3k
FHHERBEPWE L, 38 (2) TRBLE 7T 20X b, KOO 3w, HEHE
FHEICET LIV =2 v a vy FICETOHEFETH Y BAEBEFICBIT L HEOEREZT
o TND, ZTNHDLHERONEEZRAE LT,
k. AT (RPN 2B 2 EMETH S, BEEFER Ui R e,
AARERBEZRARERE) »DIE, ZOV—27 v a vy IOV T TOERBPE LN,
ZOU—7vayTE AN DI NN—TREE LTI DO TH Y | ZORHEETH KK
3 THFOMFEELIED Z L TRE ST,
Z D%, KI[ED Teratology Society DEFIZT VAR U AZLIZY, 1 0B EDOE
REREEAITV., BUERKEO K7 7 MBIRIFHEE ER > TWb, BARNDIT, HHHH
LA BRI (RI7 7 A ¥—) | BEERK (727 7 2 838) 3K THERICESIN
L7z,
#&Z21%. Birth Defects (part A), Reproductive Toxicology, Congenital Anomalies
7D 3FD 2009 FFERTHITIAT L CTHIRT 2 Z L1 > T, £0%, BAGEROE
RafTO FETH D,

PDITIC, BAEBWFEHEICET A= gy FICETAREETOE S L RT,

4221 [REBHZFICEITHADERE : ANMOVEN
1998 FE 8 B 27~28 HIZRN)L) o ChHE SN -FREEFEEFZARBEOE 2RT—V 3y

5 US Environmental Protection Agency: Federal Register: 53, 24850 (1988)
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T 2®mEE) °

ARYU—2 2z v 71X Federal Institute for Health Protection of Consumers and
Veterinary Medicine, Berlin, Germany & Institute of Clinical Pharmacology and
Toxicology, Department of Toxcology, Freie Universitaet Berlin D A&z LA HDTH B,
AMEEIOR LIRS L OERIEIAY —27 v a v 7OSMEOLOTHY KT LELFTE
FERA O FLME 2 B L Tunany,

42211 F#H

KU =7 v a T OAMI, BRFTROSEICHET 662 R 3 o O EEE 1 S8
HRET 5 L Thote, FIRERT 204 b N 408 - FEliT 5 720 ST 5 1
FRO I ALY E DA RIEETHARIC B 59 5 AT O BB EH 12 L > TR L /2o
TN D, TGO, ARIHRT 5 RN RIC b D 9RO 72 & 2 AR H L
TWb, AEOHMO T 0t 2 2 S EOEBICEATT 5 2 LItk o T AT —2 v g v IR
SRAE DRI S A L CRATIET — ¥ O WA OIREE XV HERICT 5 2 & ICHRkT
560 LIS RY =7 ¥ 3 v 7 O RE RATERIRO R BT 2 ER e 2
RICRBRT A EM LT 2L F 2 0ERTH D,

(1) BREAFEOHHE
6 DO THRAERE OSFICET 2MEN RIS, K<MHHEND 6 2045
HHGFE (A7 (malformation) ., &% (anomaly). 2% (variation). ¥#%E (retardation) .
A (major)., BLOEM (minor)) DEJRIZOWT 2 0D L T U HNT=, YD
LTIEJERNWAT TV —IZB T 5HFEOSRIC L > TH LN D BRBNFET 208 50 b v
IRIEIZ O THERm LTV D,
SIS EOE T HARA b
FRARRDUC B W THIXIZE A EEREZ R nWEEB 2 6D,
AT TEMEMERNIROG O T D720, AT U — B TIEeu,
HBEFANER L SHEINDIGE, LV EWVHESLE WES MBI 2 IR A DREE O
HHEp~v——L LTRE I BENADLH D,

SR XFFT DA b
Bl BT, Bl SR OMMEEN 2R oA MRy =L LD,
SRR OFEAERO M EICHEE Uz BRI, WHEDET RO LT BRI SR/ MER &

6 Chahoud I, et al., “Classification terms in developmental toxicology: need for
harmonisation. Report of the Second Workshop on the Terminology in Developmental
Toxicology Berlin, 27-28 August 1998.”, Reproductive Toxicology 1999 Jan-Feb;
13(1):77-82.
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THRAFEHZTRT L (LERs TEERADRY Z7FHIAHFOND 2 E) ZEWKT 5 L
FEZADbND, o, EHIFTROERIL VA R I 2 =7 — a Y ORETH Y iifE
DAREMEPMENEEZ B D, LML, DEEITORVWI LORKIE, RWTF—4£%
R LI R 2 RN 2T 5 0 ERH D 2 L THY . L BIRN 257 HEEICFE L <
IRVTBUSBR D BBIREH (T & » TINEERET %,

3EHOEE L, Wil AEM, BIXOWEN A D =X AOENI IS < FHAEPEM) 72
SKAHT Y —DR[EEMEIZOWTHFE LT (E4.2.92.1°1),

# 42211 #HEEORFICETL0EOER (AL 7 3 ) —128-5<)

Table I. Proposal of a classificatory scheme for structaral
abnormelitics detected at tenn [Based on mutaally-exclusive

categories]
Spontaneous

(_haracteristic Reversibility incidence Harm fulness
Rerardarion + + =+
Wariation = + =
Malformation

M nor - + -

Mbjor = — +

4 FH O T, BIEFTROGEERB L OERTHEA SN T AW EDOERDT-
DOSFIZONWTREKI N,

5 & HOmmIE, < DR D Higk CHEi Sh - BB CBZ S EERHO e b
K OB ORI xS 2 EENE A T 2 LN B D & &AW LI AN Y N E
LY L URICDOWTIRRTW S, BRI L OITEIN e BEE N % AFET 5 (B2 217 Bk
B Rk SL DOFIE, 72 D A — T — /W ZEhiag DMER L TV o 7 — 2 = 2O HHNED
mEIRE),

FENEMZ OECD A RT A Nt »> CHBT 57-0121E, LTFOZ & PBRAICHET
H5

— HFEO TR

— IR RPT RO SFIR R ORI

—JELRIET —H DT —H_—

IFTS OIS T CTHEEOHFFNZ DWW THEIEH 2 FREDOHERR & o 7o h, IOV TR
LEF TR,

BAEEROGBERRNREINT, BT T —IF

# (malformation) (E K (major) X O (minor))
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28 (variation) IE#E (retardation), &V

B I 7 —y— 8% (gray zone anomaly) L RIE SNz, BT IV —DERHIL
ABEMN (BFRL2ET) ., BRBEE, BIXOREICESWTIRE I, b MERIZHT
LHEBOFOOTDICHEEEN R OEETH L Z LM STz, £z, 8 (variation)
L7272 (minor malformation) DOFEBINIEL—MXAVIZFZEREMIZI5 1T 5 HIRBEEIZ IS
WTWDH, ZOBNTE MERIZ L > TITHICEE LTV R,

R OB W TIE, BEFTRODEDO OO TN T T a—F PRI i,

HEABMERERIZI T 5 2 (abnormality) OFHIIAERICLLT O 4 BEEO 7 & 2T
H5

(1) BRLBEROPTR

(i) AR Ok

(i) P& A 7 oE (145%))
(iv) 1RIRBAMR O

MRINTEE GB 3 B 13, MEDNKARIZEILL TWDDE 5 L OAEYFHIRE
FHZEE DL ERBNT — X OMRFHIWEBEOIERH OWTE 217 2 IR £ TR AB LI
%o AEMOBGFHIEHRE R EEMEE TRAE LIZT D,

IEH (normality) 2°6 OBIX, RAli) (S (fused). & (cleft) . FE7oITMHED
AE (absent structure) Z&de) & FWiHY (B{t7 (ossification difference) 7 & D75

(variation) Z&de) O 2 2OHTTY —DNFTRMIEIV L THENRD, TrEADID
BIETECOTWEHEELRMBIL, —#H o (BRIE (wavy rib) . HEFH.LOZ L ~L
KB (dumb-bell ossification of vertebral centra) 72 &) D IE#ERFAZAT 9 57 70 Fnigk
MIRNZ ETH D,

YWEBLEDIER ORE (5 4 BRE) 12X, Bl L ORMOER RFEBOBRET (B
BT —4%) LERNBRIBIETAT — 2 OFll (TR S 42 5t 2 88 2 2 J8 £ SR DFHh
MEISED AR L) BDUETH L, Z ORI T 2M8EIL, EEMRSRT — 2 X—
A D & DO SR AT L > TRAMRER 2 & Th 5,

42212 #HR

(1) %% (malformation) DEFE

HEHEIZL > TIHRRSNTEERDOY~ U —D%IZ, & (malformation) DLV LWVEFH
WZOWTOEmBIEE 72, #F (malformation) OEFEIZ [HEF] EWVWIFEEZAND
BN D0 E D E WD ERIZOWTigams e ST F8AE F 1o 3R lo 3 2 A FEH
EZRETIE TS THL VI ERAND ST, o, MO RN B/ Sz, EfERE
BOIRNE | AT AR BERLRE BUAH], £ 3thodH 6 oI AZ BT D &2
LD, fme LTE, AFEOREITAEREZRET D ENOAEFEERICANDLNE &
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WH Z EiZheolz, LnL, RO ERICE L RO FREMEN H 5 &\ ) R %2 SCEICR
WIRETHDLIEVWIAELELNT,

# (malformation) (ZIXFEG BIX 2 DOBRSDZEENDH Y. THENNITL 7 1 & A
DERRLBEBEICEAIND E W) anfEfIShic, # 1 [ZEWFRR A (biologic
malformation) T 5, ZOAFRIBIEFTAEEONDENOFHKAE LD THY , TIEH]
REW) L DFENE L TW A, B 2 IZHIFI7Z2 A2 (regulatory malformation) T 5,
ZDOHMNTY AT BB DO SN O RAE LT OTH D | — I E EEORRE 2 KL
TWD, VA7 OWTHIDFEZAE D WREMEII R E SN2 o T,

7% (malformation) % [REEKOXKMBEORME] LERL, bEbLEFRThHoMHE
EOBREGNOEC T2 2RO EMFE. £IF (deformation) BT 2 EWIHE
RITER D AN S otz ZOEWOREIITHEBERII LA LE TH v | LM
FEMTH AT RIS Z D L D R E FF o TR,

HEIN#E (malformation) DEFIFUTO LIV TH D @ a7/ (malformation)
IXEAT R SRR D A AT IS A EREH 2 5 2 5 & b 2 KA e EETH D,

(2) £H (variation) DEHE

B L THRAREINTZEROY~ U —DkIC, B (variation) OILBDOEFREIZ DU
TOHERPIEE > T BEMICETAREICHOWTIZAENE b, HARBEE R L UOUKA
P/ REPEIZ B3 2 BRI PRC A CTh o T,

ZEIROFERIL, £ (variation) (IXRICHRAIIZAEL A THL LN DO TH
o7, ZOFDHFEGO THBEIZOW IS DFEE DA & o 7203, DS [HEAE
EbND LV B THEENME LI, BB O RE MEE O ZHE LT, 20
HOEBHEEIZOWTEEL/L ZLIINETHY  Z0h T T Y — & EIEE O (T
) (minor)) 72#7#% (malformation) & DFEFIX [7'L—=VU 7] ThoH,

HFEOHFTEL (variation) 28 [WfHRES] ThHoHh UKARREL(L] THD
MIZOWTHK T 2EAN SN, V—2 vay T I r—Toartrh A%, EH60
AR EETERNENI LD TH 7o, BREEORMEL FERIC, OkKARR) AR

(variation) & EIEE DOKWETE (malformation) & OERIL [F1L—=V 7] THbH,

IEMEMEDRA b e LT BAETOAEMIZEA L CHKANREZR L ERT DO THf
] (reversible) TiE7e< T—i@M:] (transient) WA RETH B,

IE (retardation) ZMEBIONFELT TV —L LTI RETHDL E VI TRONERN S
N—T7HATHSNIZ, LrL, TR TO 2 RTHIV I 5 Z & o,

(1) < OFTA (|l () EFEZITE RO DT )R YEK (slight dilatation of lateral (brain)
ventricles or renal pelves). HEH H LD X L ~)LiRE( (dumb-bell ossification of
vertebral centra) 72 &) ([ZOWTILIEMER 7 Y — (EIE (retardation) F72I13%E
J& (variation)) ZRET DI LIFHEMICHETH D,
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(ii) #BIE (retardation) & \\9FEIZZMIHITH Y H— DR IEFT RICE <& Tliden e
WO ERPRS T,

REFHIT, % (variation) DEFICHECIZREIEADIEEN D 8 2 A 95k 2380
THLVWHIZEThHoTL,

HEDEMSNTZAA » FD | BIE (retardation) DAKAMTHHEETHRNEND
— A7 B RO IEMEMEICE L TE T ORI 2 o 7o, GBI RHEE 21T © 12013 % F
ZUZBET 2F 2 OBLEDFFENB A3 Th D & 5 REIDBEAFET DL VD HTHEEN
BB, ZOMHEIBIC OV TERIFIE & AR CEROFEOW E ) H & IR ZED 2 2%
ERbhDHE ST,

GEINZER (variation) DEFRIFLUTOEEBY THDH : AH (variation) (FEEAMxF
SOEFREMANICEK Z 52 TH Y, AF-CREICHERMEAZ 52 % L3l bh iz,
CHUZIEERRIEBIZROEBENN T EN DD, ZORIFIEFEREENZ = BNROOND,

(3) BEEINEH® (malformation) BLUPERE (variation) DEFE%Z IFTS HFELEIC
EEHIN-HECEAT 00 ES
FROERICHE S TZFT RO SEHOERATREN ERET 572012, V—2 v a vy T/ —7
1% IFTS HEEED 1 X—V & MBI L, SHEOSEERRTZ, ZOEFORERER
4.2.2.1-2 (2”7,
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#£4.221-2 U—7r T a vy Tilkm SV oBEICEST2T7 v MRIROERMERG L ERO
¢l

Table 2. Examples of malformations and varistions of a rat foetus at term according to the
classification scheme discussed at the Workshop

Skeletal abnormality Cade Ma. M v u ]
Malpositioned metacarpal 105497 x

Misshapenned metacarpal 10598 x

Small metacarpal 10539

Supamumerany metacarpal 10500 X

Unossified metacarpal 10401 x

Abgent phalanx 10602 X

Fused phalanx 10603 X

Incomplete ossification of phalan: 10404 X
Malpositioned phalanx 10505 X

Mizshapennsd phalanx 10606 X

Small phalanx 10607 X

Suparmumerary phealans 10608 X

Thickenad phalanx 10608 X

Unassified phalanx 10610 X

Absent sternebra 10611 X

Bipastite assification of stermebr 10612 X

Extra stermebral ossification site 10613 X

Fused sternebra 10614 X
Incomplete cssification of stemebra 10615 X
Malpositioned stemebra 10616 X

Misaligned sternebra 10617 X
Misshapemmed sternetra 10618 X
Sternochisis 1061% X

Unossified sternebra 10620 X

The participants wers asked to clagsify either a5 a malformation or 25 1 variation the skeletal abnormalities (IFTS
terminology) listed below. M = malformation; V' = variation; U = can't decide between “M* and “V*; and N =
term not known'not used in the laboratory. Only in tires cazes (L) was no congensus reached among participants.

UTIORTEEORFE L LT, ERIZIZEH (malformation) 35X OVAER (variation)
DAA AT AY —IZABRWITREZANDH 3 O (17— VU 7)) 3EOLENER S
D ERH BN 0Tz, VRAZFHAOBEND, 2607 L—x ) TETR OB —
ANA L= AW DIRITIE e B2 L R S v,

Z Dk, UT@J:“) FEEZIOGITEDDIULERND D EARSNT, V=0 v ay T T
—TDEA NI HFEROEBEA U —Z2 B L FO X F— L0 - TRl S 97
TOfAEZ =2 — I\“ﬂﬁﬁ‘é X OICERET 5,

M=% (malformation)

V=24 (variation)

U=M & VoLrbolitympfaTcEin
N=2K%1M# H

LIV REE L7 40— T3 rE LCOARY —7 v g v 70MERR L2 R Cot s &
FNWTRROEE L E T 5 LICEE L.

4222 [I—Ha3yTHE

Sy FERBERAESLULEICET A AN—FEF/1tE—a >
REEHRICHITAABICHATSIEIRT—I L3y THE
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2000%9A14H~16 8. ))LY>y’

42221 BX

FEAEFMEFOMECRIZ A TR T DO H S D HFEICEBRIS L R—E2 b D 2 &
DMEIRBLH EDORTEZEAT D BT & 72> T D, 2 ORBEITEIEOFHIZ OV TRIZH 52T
b5, FF, %ETHEU (53— vy NES) 55 OAnmnex I OIEMMEICE DS Z L4 H
f & LT IO AR B O Rl 132 < OREN H 2. il 7 m B A DRI DT XTo
LI BWT, DB LOFERIZOVWTORENA—HTH L Z L2 LY %< Ok
WMEDY AT TEAA L SBHITF O TER, BRBERICEAL THERH D, &) Dl
KEREPBLZLBETLHZLICE T, BETREZOMOFHII DL T, RE1OFK
R (T EREENU Lo CEEER S S L) O NRRHL] Z27R8795) &)
FERIZIRD D DB THDH, TNOLDORENSIX T L—y—v ORI | T77bb, 29
DAT7 Y — e RMEREELITER) OO HO 1 DICEBIZITHAAI B AL REF D
B9 % EREmOIEE TH o T2, 230D BE IR R A~OBEOFEIC K E 2 E B A 5 2 5
ZERHY D DN FEBEOSINCIIT DEE DM TIEE O BEENEICE LEROMEE
TAI RGNS NS D,

B E T 52708 A TROREREENEC D, HHBEIIRFEOTDO AT TX
L7e o TEDOBLRIL 1 SOOI HBRBET Th > THOMEIZE T 5D TIEARnE
BRHZENTEDL, BlzIX, HO 9 ORIMNE 72138 F~OHEF OEORINIE Y 2k
WTIHRORRER Z20ND508, 7y NTHEFRTHD, toflé LTI, 7y bME
T~ AL LIZGEOFNE Yy NMIBITDRBORINE 2137 X281 285 0 K0
NHITFHND, BT, HHREOFT AT OFE F 7213tz < 5B 1 SO E 713
MCTHFICEVZAbND, AT, xR BEEEOHPFTRET LIRFEERHY . i
SITEWEEE CRAELEHAICIIER L L ToBEIN. BWVEEE CRE LEAITI3k
RKMERFESHEINDZEND O BEHEOHE LTIk L72NERS KOs 2 # O A 23 %
Fohs, F4E L UEOBIRNI G CTh 2R 0 FEAME OB Z HAH L, WEOBEEEIC
L7eiRoTHETHZ L BARETH D,

[Fl U R TH B 2 E 72 13MAE O8I CIXIERIZ B2 5 AW a2 H 9 5 7z
D, SORDLBAVDMETH D, FIZITN ONDOZA T D TTELWVALEIZZR V] B E T
IESEICB T BN ET END, MA T, FHLOAA RT7 A > OBRFEM, #H Y
BTROLND DLW fEERFEO XD A E TR LN TR EZH 60T 5 A
PWDHDH, SORDIMEFEDE S>0T L0 55, FE T VY UG z1T - 23k (5
UL % TH E ORFFEFT CHE— D'ERSIERIR ChH o 72) M L-5HA ., #eEIcB T 20T /i

7 Solecki R, et al., “Harmonisation of rat fetal skeletal terminology and classification.
Report of the Third Workshop on the Terminology in Developmental Toxicology. Berlin,
14-16 September 2000.”, Reproductive Toxicology 2001 Nov-Dec; 15(6):713-21.
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HEVEENLDONES T2 b0 EBbnD, %I BIEOFIZEE LAY v 7 DAL
IZEY LW BERZEEINDIZEnHLH, 20X HIRFgTROBIE LT, EL X9
FEd O RARKICEHB RIS /55 L TV BHOFE A TH - 712,

ETEFNEIC BT D HEEDO N—F T A ¥ —3 3 L ITHOW T OEFACFYE 22
APCS)D LA EN L, AL E DLEHE IOV TR Aol - BB R/ TR A A v
N O AL U AL R R R T 2 E N AT 5 2 ThH, N—EFAEBE—
3 NI Z OFFEOFFANIZH 2 SRS B OBERK M TH 5, —FF A B— 3 LI,
BRx EAx BLOHBCHEHA SN TV HEB X OEROHMR LR B DT Fu—F %
AWMl ~OEHEB LRI NOZ T AN ERBEIE L Z EREEND, 0B L OFERAR
COSBIZHB T AEBEHANA—E T A B —3 3 UBREROILE  EEOHIHB L OE D K&
BRI e 22 BT 2 2 ENEEND ALY VU —T v a v T OMBE~ORE 51X Z OFF
Fo—E LTHRYVBEENLTNDEEL OMED 1 > Th-o 12,

FAEFNMEFZOZIICB O THEZEREL L X 5 & ) BRI 2 RO - BR 2 A ZE T
BgVV)EB L UL v HHRKZEORYIOBHAAIX1996F M £ - 7o, [EFRE KRB F o
HA(IFTS) & TPCSAMEF L T2 HEEZ R S8 2 BIE~OH Y $lA 3 Thivz, 19984
SADE 2RIV —2r v a vy 7OERBMIL, IFTS ORFEICESERMERFTLIOER
DOERIEZER T2 2 TH o2, B 3E-ILY T —7 >3 v 7O BNEENLIENICAT
DNTEERE ST 20 EREORK R Z FHEMTON P TRV LV TO—ER b o7
RE 2 RICER L CTURETT 2 2 & Th o 72, T OMRIZBET 2 Bt L0 2 W E A ik
IR DD EBZDRENE I DITEREEITT—7 v a v TOREEETIE R D>
77

42222 FAEDFIE

AT AR AT OB OEBRRN R FEMARIC L > TThL, ZOEIITE 2[5V —
7y ay T TRESNEEROFKMNT, IFTSHEEEIZY 2 b SN BKREE 2 0ET 5
FATHREMEZ T A N T D52 ThoTo, LZTHLEENRINFERINTWH I JE XA
HRBIOZEZL VO ZEOSHIINZ, HETIRELIZ 22007 =M S, +
bbb, VAR EFRDOEFITE 20 (U) | BRO [ AKGFZET Tl 654 ToZe
WAAEPR TR0 (N) | Thd, £2MEED2<ED 1 SDOEREBMREICONT
PFEEZ TR SED LV RKE SN, BETISADOBMZEREE 21T\, ] Sz EE T
TARTT y MTESW TV, MRITRIICGEE ZB 2 Tlm Sz,

EHENZ 7 +—~ v MaF#4.2.2.2- 1177, —EfEH JA) Z2E T 5720 FOX
MERINTZ

IA= [(M— V/M+ V+ U)] X 100

B AEI334.2.2.2- 1 IZRS 2@ Th D,
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#4.2.2.2-1 PEEKX

No. Region Code Anomaly Alternative M[%] N[»] U N
term
1. Skull, 10402 Acrania 100.00 0.00
General
2. 10403 Craniofene 100.00 0.00
stria
3. 10404 Craniosten 100.00 0.00
oisis
(BRIHZESE)
4. 10405 Enlarged 9.09 90.91
fontanel
(ERIRFT)
5. 10406 Extra Additional, 0.00 100.00
ossification  Bone island,
site Fontanellar
bone, Suture
bone
6. Alisphenoid 10407 Absent Agenesis, 100.00 0.00
(BT ) alisphenoid Aplastiv

(F) M : &% (malformation) & L CHOBEINZEE O
V : % (variation) & L CHEI BT O
U: A ELER LG RBBODRNE ST B D8

—HDRRO A TIFERERFIZONTIL+100, BEIZOWTIE—100CTH o7, =
NHOAIT X, BIEHEEENRFIZONTHM->TEY, REBFRIUAEEZRR L2 %
R, —BORNDOA2T (Tihbb, F—HOHKKOA2T) 10 ThHolz, ZORIT
2200873 — (M 721X V) O 1 9% RS ETEAMER R -2 2 & ERT, AR
>T5OLAIITREICB T 2BN- B REN, LER->TY—7 v a vy I TIEEOH
HIZOWTOFEIZR g T b o 1=, AR <750 AITFAE BN T —EB R+
ThHIENRIN, V=0 vay 7OBNEOR TOHEmNILETH >, —BHRE
(IAN75~25) ThoIMOTXTOREL Y —7 v a v P Tilmaiic, ZHDRE
IZOWTDHERDOFERIIAY —7 v a v THEIZED N TS,

42223 FAEDHER

(1) —BIHFE

— I, BT OMEDO VDA K S L, (E R BB L O
JELEL W) RIS RERE 2 ERHATILEVI L TRV DN H Tz, HE I
WTOEROMENRFFBH SN, FHZ, EDOL BUVWNSWDOR NI TH D, S
TR TAIOERE SN b OITEBHOFEREE L AV AN TH S TITEN RN LS
2B, o, TD XD BREAIZ R EALEER TR KA b D EEZX BN Z
& SIREH ST, AL VO IRRIR e RMRE 2m T LWV RIKREERY — T v a v
TEMEDOMICH ST,
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ZO XD RBCOFRIIIEFICEHE L2 E MR S BB E I R <Rt TH D
ZENRZV, HEFORAITINLDOEERET D ETCRICERThH L, FE2RAEE N
IRMFEIZT VH Y v by RPEEOTIY IARIZEB T FOE{bE LTINS 3D R
D EATOEAL  Yeta ST EOY —PEOME ( [BRR) 28 | RasEO— ki
B (BRI O EOE R/ YL 724MB) d J Ot ST FEIR O oA XD &
AELTWAZ ERERENT, 26 3ODER LMD AR DREIIIEFIC RS 2
LHY 9D, Ty TR EZREIAT, 58 % T DREIE )b 0 7 < B EE (2
DZEFZTYXRREDMOFETIINT LHZ D TIERWICE D EHEHI SN TWD Z &38R
s, L, ZOHRMITERTHY 55, L) DI, H—OfEORERREbI
P OREER EFITEL SN TW D GE I ARKRE £ 72 1B 2RI D72 D R D Ik &
DML RERREICHS BETH DA RRERESWVINDL Th L, UERENE I TnoY;
A ZOFTrER LR OFKE ORBFPEIRHCEETH L LW O BENETH T,
S BT, EFRRE MR A E L25E ., IEERIICE T 28 (L OBREI TR 3T 2 B
L VEETH D RENRE D, & WD OB TIHENOIRY K LA E Bbivd b
Thd, R, FELRAEEDH/ER DB OV TITES BITEBRITM S E 57220,

FHEMHEDE N D HFEICET 2 HES~ORIEIIIEF ICAY—Th o7z, T BN HRmTE
BHEHELTWDLZERZTO—2DHBATHA D &) RN Sz,

HESEHED & 5 BIER O BB FEICB T 2 ikamd T &b o 72, AT I T 2 B ORI L8
VAL B Z LML TWDH 0 &L Bz, —#HOEEND D5H . B RN RM%E
B LR DR AR ET HOIXNETHY 5 2, RO XD REEN 1 Db o7z EHLN TR
D150%LL FTH Y | IBRBAREZER THLILAIITERE FEINLIRETHY | B
BB TRRDI50% L, ETH LG EITITERMERT L 0HIN L& ThH D, BRLRF TH
HGENNEED X D IR R R G\ INIZTE L= (misshapened) &9 HFEN LY HTlE
EHTHAD,

(2) RIRB LUK (R4.2.2.2-238 £ 14.2.2.2-3)

KA, 5 LT, (GEF, OB X OZEF LS D HFEL BRI m VO LR
(2. Bl LEFFER S OE M LB BT DR RITOLHABREIC R T T, Ll
DO BIMNHE ORI TORSEOE RITF R T o 7o, 2B L 721200 TR R
INENDIT IR 2 BT T DBINE DB RN EEZ KM L TNDHEDOTHA D, £, IR
OB H Y A N LS TUIZE# L2V HEEEZHE L2805 HEEE [RFRIERICE 2
TWHZ EbBEZBND, L, IFTSOER CILAH LT EH L8 ) EEENKE
WEWI=a T Y ATHA D ZH LR X OEH L 7O GRS —EhE 23R B 1
(RRliss) &, BRERIC W TIZ 2 S 0 HEBIZ AN S OJFRIR N D e o T2,
TURY TR LT T v b ORBECIR, IE L OB 20 B B O LMz 22
UL, T 200 FEFICEHE LW Z LR D LS, V—2 v a vy 7BINE DL 1%
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IE LWDOAEIZ 200 & D FHFEIEHICEREE WV ) DI TRV EE T T, BINE D% <
(XAZERFDOF LV LTc, BEEOHBEN DY 272, ZINE DL A\X7E L FEE %
e RMEH LN N o T2 IE L UVDTEIZ 00 D ST NEBN DIt ZE 2 LT=R->Th
B OWTIIEE D FF TR o T,

#4.2.2.2-2 Hili TCOAEIRN

Tabils 2
Indices of sgreement for forelimbs
Bons Abigar  Fused  Malpositiomsd  Shont  Pent  Misshapensd  Small  Sepemumermy  Incomplets Unossified  Thickensd
oufizatisa
Chrvicle 102 WE R 518 —-3LE -308 —6l.5
Scapula {{14] 44 &8z =88 =77 ]
e (1] Lo B g TEa A —£02 -7 =5a0
Badie 102 oo LS 1M TR a8 =03 =154 =50
Ulia (LIH] ({1 B.6 g 750 B4E -84z —-13.4 =500
Carpal bome 10D 100 k] 4.7 HME M35 =0 =40
Memoarpal [{iH] L] 50 bs.7 41.7 i) —Ed.6 -33.8
Philpax LT 5 THO (K] G667  BE -6 —£92 = $Ld
%4.2.2.2-3 BRETOEFIRN
[ Absent Pussd Malpssaionsd Shom Benr Mimbapensd Smsll Missligeed  Seg ay lncomplele Unossified Thic
msification
Thium 100 BRE 100 750 133 %1.7 =N33 =dl,7 —50
Tsohioms 10 333 100 750 333 5.7 —833 —4LT =500
Puhbia 103 102 217 ®a3 #.7  &T =333 —41.7 —508
Femur [0x] 1] ELY o 7se 531 -383 =1%2 =504
Fizul 100 Hi] B33 lob 759 333 —66,T =187 ]
Tibaa 100 i3 B3 103 750 ELE ~66.T -187 =50.0
Criezn=us 1 06 4] ] 533 P11 =400 =¥L0
Talus o 100 E.3 153 54 -80,0 —30.0 —400
Tarssl bome 100 Lo ELE 133 L S0 =800 =400 —400
Memuwase] 103 1] EL.3 §33 750 65T 133 o
Phalms B3 333 6lA k] 66,7 L] -13.3 —6a7 =0

(3) MEnEisXUOHE (£4.2.2.2-4)

EMER L VRS (caudal arches) Z[R< X TOWEIET, X4 (absent) &> 5 HEE
ERKRMERE ESET L LICED MRS o BHEILL FOMRTEHE LW B X DT,
H—nRHEORMZHET 2 DIXRETH A 5, %< O CIERMOT L A > F D% %
BRI RLTWT (T b =0 R ZOWTIIIRE Y% LT UE 2 AV SRR IS AR AT EE
Thd), BFICROES, BAESESTHD Z L, B X OIS b RS £ ToOHE
BOVA X7 TT = a BIEFEERBLONDINE I DERELTWDLETTHD,E2ED
J—0 > ay 7T, KIIKANRENTHY , ZNERTERERERF EEX L5 THD
ZLICHERRENTL, —F, BHEORIMIE, FRCENDENIRICH DA, EFEE
ITARER IR A KT T RIARIT RV, £, &5 BB OO BLEDO BRI b 1%
ORI BN Z R 220 2 LD D6 BBIIER IR THY 25, LIen->T, £0D
EORBEORIMIERLEZEZHZENTEL D, ERROHERIC b 67 #7223 ERE)
N HOWTDOHAB DB 1> TWARVDEENRWI ENEETH S, Bz iE, ik
ORI T ST DIl fio7 T » FTIREII YT FIZBIT L0 o &
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ZTHY 25, WA G C) S RT 5 DIXEERE T 22 ADKIZILOTH A ),
BARFELEN (B35 120 EOHEER X)) ( AT TWD £7232 Do WIRII 7
B A TRT A, ERMRE LOET 208K 0 EY & Ebh b, &%IC, AHEICE - T
DEBEMN T3> TWRWD TREIZIRNHETH S, BMS (caudal arches) DRI, 1
DO RN O RANIRIEDS B O UL R F 72 1R H D 2 & B MRICK R T 5 (F
> N TR ORHEIZIZHER 720D T) DT, bo EHETH Y, ZOEMEITRMT L 2
Y hOXRIME WD K0T KT T RIREMED m WV, FERIC, B 1083kl TnWb &
BNRESHEIS TR (Thbb Ath) 220860 25, ma L2\ AiEICE LT,
FRAAEE O BIEIX R E O XMW T S L Rk Ch 5, HEE (G Ok
FEB X OEBLZ T EO L V) HT) BLORE TORA ONMENEERRFECH
5o o, NEIZB T DHAROREL LOEEEIINENTH DL, T —AL 7T —ATOD
MR A b &SRS BHRE & OHEST RS LB I OW T OFERERIZIIT S HiE
AT 20IRRECH -7, ZHUIT VYU TR IR ERE GRiEE T IFEALED
WFEFTIC T HDME— D ERERIN Ch > 7o) TIIREICHEHT 2RI EVERIIE L LN
ol Z L EBRBHAD, V=0 a vy TBMENBE LI a B Y R ATt
AMEFETHDLEVI D Thote, FRiEamlI@Es LEWEZACET 6D THoT,
HOLEPAD R D LN H DT, BEENZ ZTOMBETH - -, BEEIZESHRE O
A=A (Mg o Ei ORCE) OFREORRERL KO AMOESIZL > THIBT5 2 L8 T
5, LVBERGAIIL, EFRRREOREL LOMRBERICSOENDLZERNH D ;
ROVPAZETRWGAEOEEITIS P> TELT, T< bTNhThoLEbD, BASE I
RMEZ bR E | LB OME 2 e KRR LT 5 2 L O—BMENE o To, Xk IO
HrE L7\ 2 RS E IS DUV CULRMNC i L7 AT S TED D 2 &7
T D, [FRRIC, IELWOAEIZR VB X O L 722D TURNC IR 72 2 & g oy 8.
MWEBLOHEBICHEATE S, EHLD7—A 2O TSI TH Y 2 TR (U
2, BEEIZOWTOER) 2 X DICHBLLBION EFHEFEEZED DL LEIIOTH
A

HIFEDORZEMN s (unossified) %ZEFL L THELT, ZONEIZAEHZS
WTOIFTSOEZEE —H L TW5, AEEE . A UmOx A CilE D72 < & HEaH
WEAE STV EICEEA R L TWS (T UV by RORY AL T L 7235
B) Z&ThD, IFTSOEE TIIXAFINI BB EDORIGRIRTEEThH D Z & 2R L
TWn5,

A TIX, EEE AR XL OVRHEZBR S TR T ofMEICB T 2 e KR & 0T 5 A
BB o 7=, BUREEIZ S\ CORBIZ AL L O A L 722 OW T LN HE &
TR E R ChH -T2, UV —27 v a v TOSINEDOREN 2 & o AT OFEK & 1
BIRZR S SERMRFE LT L ThoT,

TFIFEDS & DAL THE LD 0OHENRFRETH DAL, TN E WISk T 5 Z ENEE
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ThdEWHrfafnrnahni, S CELTSLE. MEIBFH LN TH D, MIEH T,

FrCHER O 7 e AN+ BE L TORWIRIRO 7 > F TR ALER S SIS ENTH D,
IHICH D 1 OOHEEVRFET D2 L 2RI T 2 DIXFEETH 505, HEE ORI (M oHE
BDNEEOMEF ) 1 TMEFNEDR DTN R D, IBEH TO RSN HY 55, 22T

OMEIZEZ L HBICET 2D THASH, LWHIDIE, HEFDOA DU > M & HEITIT> TW

L0 Tidle < AKEE BHEOER 2R 5 Db WL L TH S, MWIEHTOI 5

269 1 OOMEE (B, RODEMEE) 1X7 v FTIEHERERT EEZOND Z &I

L FEUY R TIIHEFITHBECAE LD, BRI TIE, 28I 2 REII AN LT

DRNCHmE SN b D L AETH D,

NIt r V2 (hemicentric) 3 XU FNIET 2PA CTHIE SN A NS OBLH
XN DOHEOHIGENTH D LB 2 bz, 2D ORHGEIXZENEIVERIBEANRZE L
TWD D, ETITBAIENLD 2 DOREDOEZICH D &V ) BEHRAWEZATEY | ERM
RIS/ R E IR oTe, BT, D (#EF) 1TBRTITEETH 5, BERIE
NI PY 2RI TH D,

B RIT. Z<OWMETT &AL (BE) ZRFICOEVBREA L T2 Lz X
ML=t ok Bbhd, ZORHEITEL 2 2ORx DRIE CHA TEFEOLEERT
BRI N, BORBRAKIE T aen EHERI S LTV S, B b R E I
%, FFIZ 2 OOFEAFLEBIZIRWERRD & 2 S E AR T D ATREMEDRN & D Z & R 5 |
AR DL NS D& 5 Z ENEM SN L XETH D, KH, ZHFAZB IR 24
SR EFRETH DT, & ~LD HFEIL L 0 IE L T £~ gk LT
UZRENDEWDETTE CTREITZIMIZTE T Lc, £~ HEETE R 5 N2 E{k
AR EZ T ZEIIKARTH Y 55 LWV BERAEWERD, LR -> T, 2O
WZE D F VTR N EESND 2 & b le oo, Z AT E X E AL D F203
RERWE L TWDL LR T 5 ThAD, e, Z oI ELE Rk Z0ZED
ERELTHEINDZLIIRDTHA D, ZAMEIHEFEE R, LD R IEIL A
% FRITE AL FIRRIZIR DS > TW DA IR T D lRetEn & 5 2 L 2R 5, e
BOFHLA N D0 D Z ERRSNL & Th D,

WG 2 EN I T D R R BN DA EZFTLFRT XETHDH LWV I RN Sz, 20
T RAA AP ENTAFTZIFTSHEERICE O L Z LN TE T, WEZER L)
sternochisisb WV D R DARA  MIFIL, RMRFE LW Z LT =729 vy TOBM
ZOFNIZ100%TV—FR b > 72,
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#4.2.2.2-4 MBS HEHIB X OHEE TOAEEIRD

Hone sbsent Fused Malpos. his- Felip- Incoin- Unce- Small Hemi-  Superss- Hemd- Splic Unilsteral Bipartite Dharsh-
wicnml  alfgoed shapened plein sified verichna meswry  ceafric catiape camilage  osmsifica- bell
cafing. Hi
How

Sremesra BdE 154 TAS —S00 —154 —B4E —Ref —657
Vaftehri 100 kR
Corvical aech 100 433 100 -3 &5 —BE —51F SE3 L1
Cerviesl CL 100 223 B3 17 =BG =462 B 273 mg 1.7 -5, =583
Crrv, Cr. Cart 1] =583
Cervical Ver. 100 H33 [Ek] 462
Thoracic wch 100 B 750 TT 154 =BlE  —£63 3RS (1%
Theracio CL fL] X B3 184 & 538 [ 1% T 1 - | 3133 -8 -54%
Thar. CL. Cart 1 —-£3.6
Tharazio Vert. 100 ] (18] 5.1
Lumbar arch 100 B4 B3 i 154 —B4E  —#52 ME 1.5
Lumbar Cr. o 45 o] on o —RLE 483 613 34 bR —-5E =581
Lusgnils, Ot Cast. 333 ~58.3
Lumbar Vet 100 By k] 231

- Sprnl amsh 100 10E0 L3 -§3 154 —R4E  —4E2 41T [k
Beeenl CL 100 BAE ] oD —E4E —483 615 16y 333 3.1 —-5.E -533
Sae O Ciet [ -1 8
Saoral Vet L= ] 567 231
Candal amch 3 a1y w00 100 1EZ —E33 —455 154 ] =545
Candal O 333 364 0o an —ELE  —455 —54.5
Candi] Vet 333 14 133 -364

Ct, oentrum; Cerw, carvical; Vert, werishea; Thor, tharede; Cart, carilope; See, Sserl,

(4) My TORFTA (£4.2.2.2-5)

M L TERGE ROy M L 7E A DN T OFRARE RT3 1T DA S KT h -
7o TOREESITT U Y o CYufa L72ilB COMEIZBT 2T RICH F 0 BRI T
WiRWZ LICERT b0 L b,

LN D FFEDPEIIAMED S D Ch o7z, b N CIXFIIBIFAET D 2 L ITHEFE~
DELWEZEORK & 720 2 208, UEKEIMICIT 2 Z OREBOEEIKRABEENEIL53 70> T
WRWZ LR UETIHEAINTWD, RIS, 7y P TIIHAEROEEIMONLTED
TLBMTHL LR SN TWD, IHEEOR S LW S CTOMBERD 5, BB IER I
BHWEE THIUL, DB RWEIFRICELS 2D X0 idaEER LR E Bbnd,

R L 72 A B LT, B ORrE ThIUTERMERT & D ORME—D Y758 T
HAHHEVIERNR ENT, THOWEIZHOWTIL, BHCBRIEEOSSI13H £ 0 KT
F2 N HEE L ZZRE & 2R e OIRIFE O TRt (1R & 13 & OFREE R RN LA ER L,
THME TIZIEF RETH D) 230 IR Lik X b7, discontinuous rib (T22E#E DONIH)
WO HGEZ VAT H2ONRKDEMTHA S LW ) AHE CHAIIAMIZTE T L, ~EFHD
#1E (discontinuous ossification) & 5T 1E STz, D E N D HEEIXAZNOERI L THY |
THHMBERERE & L THBHENLIRETHY | IFTSHEELEOHANTITEE CTH 5,
W o EIZ B LT AL v O HEEDEIA < #am S IVic, e L 72k (—BEicZ L)
LW LT E DM a LEE (—BHER W) IZOWTIRAEIZR T 2 HE AP 2 Dl
WEETH -7z, 22 TH, ZOMEIET VH Y OB TREEZITTHEHI B T 28E- D
LI E D BRRBENLDON TN EE2XBL TS b0 &b,

e (CFWNT, AR E T & 2R o T BN E (knobby ribs) DOFINNEHMA Sz, Z0
BREBEL T INEERETHT L VWHI V=7 v a vy TOBNMEICL DAY OEEE
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bEVHEFE TR 2ol
FEDEIBEICBNVTREETHT2BHMD 1 DL LT, RERITB L S hE L FE
FIRET DA RENZETOND THA ), EOR I 2N 256, IEOT VYY) T
Yeta SNT=Ey e (Bt Shen) 5 O G 2SI 21 oW TCHERH 5, B
g (Mg Lka L Tndbo) O%a, lx ORIEIIREEZ5 & DT L0 £72i3M
HOEREEEZTZ N D, EHWE O BNEWEA . TEARE D AWV E WD
(FHERIEZEE) s, E723E ANANCALE Ly (—HEoRE) ZLn”bb, TEme
DY Mg OB MR 8 L OMCE MR/ 2 B ISV T, BiE Lo iiEs L O £ 713
DEEDORE SORRIR LT 5 Z LIk VW HEEZRHTNETh -7,

— MR FEDIE TGRS Lz & kRIS, EEEOMBEIT/ES (FIZHOWTO LFROET
) BIOKERWAZOVWTERBEINDXETHD ; 7272 L, FERIEI135E & DA
WHFTRE LTEZ LN TN D,

#4.2.2.2-5 WEHTORTA

Table 5
E@hﬂm
Finding Index of agreement
Rib, absent 92.3
Rib, bent ~15.4
Rib, branched 61.5
Rib cartilage, branched -154
Ribs cartilage, fused -1.7
Rib, cervical —-61.5
Rib, detached 800,
Rib, discontinuous —-41.7
Rib, fused 846
Rib, mcomplete ossification —69.2
Rib, intercostal A27 .
Rib, lmobby —66.7
Rib, malpositioned 100
Rib, misaigned -9.1
Rib, misshapened 61.5
Ribs, short 38.5
Ribs, thickened —§3.3
Ribs, unossified —30.8
Ribs, wavy -~76.9
Ribs, supernumerary, full -84.6
Ribs, supernumerary, short —100
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(5) HEERE (F4.2.2.2-6)

SHEME O e R B L LTl D BT R CTOBEEREWESE . B TOEROAR
—BURThHoT, HE L RERFEOFMA~HELED D Z LI DBENH ST, =
AUIRIM DO AER DL LU MIBITDORMOBEME LR L TWe, ZELZE WD
MFEEHAICERE VI DT TIERNE VWS BRERH Y HEE L WO BELRME Th o7z,
ZDBBIT KA RN EEZ DI, LR > THRERMERE L LTHETL0OR - & b
YIchsHH E VI IEFN R ST, 2 L ARG OB L0 ) BRAWVWEEATED,
B2 BbOERTIIRWZ LR SN, HE0, FEEB IO TE WD FEEIZ DN T
FEE LT —B D LU E— IR D o To g D T 0T HO W T Z O HFEDOMRICFIED & 5
Lo L Bbil, FEOoRAERE RIBEERRES) & A2 E L RIBEITIER) &
TIRFERDH D 25, FoBERROLES, EEECETIMELH Y 25, xHREETOMH
ERREWGEIC A TGS R R R AT L3S TOBROR—ERH > T, ~H1E
OBET TEERM) EB 2 o, RELEEEFIIMILCTIEZ D Z 21220, 202
EITHEDREIZEFEDORIHEED 2N T HRIEEN b STZHEED 1 2B Z LN T —7 v
3y TOBNMEFIZELE > THME L e o7, ARSI IREN—RThH L LHERISN D
o, BHEARL LTSNS, E L, HEICOWTL, AH7EREDRIINL L TRl S
NDEAITIE, BRERE L L TCONEO I NEYTHAH D, ZOX A TOBEITT T,
HAETDHRAIZOWTOEEREE WV MRS L THBEICHETNE TH D, Fr
EOMHRBICHEREDH 5 b O H0E I BodH 5 b OIXENEIEE+/5 Tk
L MDOBDIFESBLENTVRNZ EbdA S, JUZONTH —BEITK o728, Z
X Z OHFEOIRN IR 572720 Th A 9, TaHIFRARE (RBEFOR) & EHX
W (RIBRARIZIER) & CRFANRSH Y 25, ROVA XL ARHESOFRKTHA S, RBIER
WhEL L H TN T, Tr— Ik BEETE WS, SHITERTHA D, b
HREECTRAPRE LS EFLITNIVRBEE L HOGAITAERERT L LTHhBshb L
NdbD, ZHE1E (bipartite ossification) X —7) (bipartite) L13FE L Z LD &N
e STz, B OHGENMER S a6, B BRI SFAE L, 20T B —R 72
FLOBIE (ER) O ThD NSNS, BEOHENMEAINDGE, AiBkAD £
T ENTWD (Tebb, AifEEN oS CTnd) EHEl S, A7 RIS K AR
IREREL RITT (e RMERE)
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34.2.2.2-6 BHFF TOATA

Eedices of agreemeal f:g'-__-_nlnninl, bomens, _;"

L

Bone Absent  Fuml  Small  Misshapened Folie Unoesifed  Haole sargle Fipartm Bzt
nesification

Alisphenoid 100 23 667 k] =1Ll —=lan =554

Asiditory oes 100 [104] [10] =333

Basinzoipatal 100 BaE SR 2 =308 —IT3 =844

Fasisphezral oo 19 GEY EX3 =150 =100 —433

Expcoipiial L) 1o 5.k ) =308 =250 —=3dE

Fronisl 1o 500 5B k] =67 =1E2 —#33

Hyzdd 1] 333 %1 &35 =100 =231

Interparistal 103 3.3 .k TE9 =487 =152 —BLg =764

Leorimal S0 o] 40,0 T =40.0 —R0Lg

Mendible 1o L3 THY L2 ] —Bhg

il L0 180 TéR B46 1 —Bes

Magal 10 B3O L (2] -7 —23.0 =768

Palaline [ECH] h=H &5 Edb 120 =ik -8

Parieial 1 0y 104 534 Bd6 =154 =333 —BLh

Fremaiiia 1o L) 750 B3 —16.7 —I00 —BL3

Fresphencid 100 1041 355 833 =500 =TL.4 T7a

Equamosl 1o 104 EAT [0 ~38.5 ~E3 ]

Aupraeepilel 100 i 66T 13k —-250 =300 —B3.3 =754

Tympeniz ann 160 LU qL.T LERES =500 =B33

Vomer 100 il ] 417 750 =153 -T2

Typomatis a0 o £ LEES —46.3 it

42224 HBEITOVTOBRBOBRRUER

(L= =] OFRBREFIIZERITHEET 2 2 LIFR L TRV, damOife THEM S
DI LBNTE, e RMERTE ELEIEROFEICOVWTIT, BEEB IO FIFBED
BEPRDFLRDLTHA I, L BIEOHL LD, Bz X, XU #E LB I OE
JELZE FBE» PO L TR RERFOHNT Y —IZHY Y THRETHLH, HEEB LW
STEOERDN—FFA B =V a Dl b OBERE Z R L ETOFHEL
Bl 5=, Y aA v FIPCSAFTS Y vy =7 FMERENT-, GEHAZ%ED, IFTSH
FEHEICE D DI E DN 72 STz, Harmonisation of Approaches for Assessment of Risks
from Exposure to Chemicals ({tEZWE~DEEBED Y A7 T A X 2 MR 2 HD LA
DN—FFAE—vay) ZETHIPCSTrY 2y hOEEEERLZOFLELSE
HEVEFHEINDTHA D, FTMAME LU EOFT IO W CRBROFHEZ1T O Z &
RS STz, 26 OFRAEORE RI1Z2002F-0~L Y o TOIPCS/AFTSO Y a A » h U —
7 a7 THEMINDIRNETCHD, VTV ITNT R Y AT DB D ENEICD
WT—BUZE o o ABFEF R DS b T — ISV TUTOI R 7 m & 21281T %
RELRIMSE, ZOEELET D720, ML LT AFED Y 7 7 Lo Xt o 2 —H#
L TR O IR 2 FaE il U, £ 72132 RO O T DR OB+ FHIZT 7k
AFTHIENTENULINEDEFITE > TRISEDTHA I DV 77 L Ak H
—F7FZ7 VTV Ty ZFIPCSOAE T THEZIT O NETHY | T HITEEERET
RIREANE U755 B 2 R 3 B e FE DARTIC BE i 2 B3 2 7o o s £ 7oAk
G ORFAENI L Z I M T L8 BV/L. N2V 77 L AR F =3 T
N7 BBBENE L ZEMERE T 2 T2 OREBRITFERT > & OFELRIRI T — & & 7" — Vv L B RE
EROZELH VD,
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2# k1 Chahoud I, et al. Classification terms in developmental toxicology: need
for harmonization. Reproductive Toxicology 1993; 13: 77-82.

4223 [£EHE
Zy FEROAXRELUVANBAFRRORAES K ULEORMN : F4REESHRICET
B57—5HL a3y TOMEE (R)LY >, 200245 4 5 18~208)]

AU —27 3 a v 7% International Program on Chemical Safety, World Health
Organization, Geneva, Switzerland, Federal Institute for Risk Assessment, Berlin,
Germany (IH Federal Institute for Health Protection of Consumers and Veterinary
Medicine) . ¥ X O Institute of Clinical Pharmacology and Toxicology, Department of
Toxicology, Free University Berlin, Germany D& L5 D TH H, AHREEIIR LT
AR ORI NE OO TH Y | M L b ATEIEEI D JAE A4 Kk L Tuiauy,

42231 FX

1995 FORAFHEFHFBICET2H 1 ENLVY v - U—7 v a vy 7 TiE, HEEBNOAH
fetEds L ORBEEVEICKH LT 272> D55 ))& LT IFTS HEEIC DWW CiEam T 5 7+ — 7 A
WM ST, 1998 F0F 2 BT —27 v a vy 7T, BRI Z SO TH#)

(malformation) X £ | (variation) DEFZD 72O DHFAMRR % H WD F] SIS
W Cikam L7z, @72 (malformation) 1% [RHia RO AFERICHAFRIEMN 2 52 %
LD D KAEEELTH D) LERSND, A5 (variation) 1% [FHlie RO IE
WRERNICEZ 2B TH Y | AFCRBICAFERIEN 2525 LITBbnv) &ER
SN,

B2EANVY e U= vay TTHERE SN EER 2 1997 R ISR S
NTW DB SE ORI T 25mA% 2000 (RO 3[RV —2 v a v 7/ Tirbhviz, 4
BT —27 gy 7ORMILREONE XL ORI R OSEICET 282~ 2 & Th
Do TNHDIHA RTA T, FHTEENRNEE R BF & e U CTHEMZER O G E A v He 72 i
FIZE L TR B L OB E O E O I S - B E DR RIZESS D TH D, L
e o T, KRROBERT 5 L 2 A1, EREMORIERE/EZR LS, ZO0BICED
LHPE B L OFEITEY Y V=R 2G5 THh D,

B OIEENE, ~LY > @ Federal Institute for Risk Assessment (BfR) (2 - T
I & 472 DevTox Project (www.devtox.org) (2K 24K — h&&ir<i), IPCS OHET

8 Solecki R, et al., “Harmonization of rat fetal external and visceral terminology and
classification. Report of the Fourth Workshop on the Terminology in Developmental
Toxicology, Berlin, 18-20 April 2002.”, Reproductive Toxicology 2003 Sep-Oct;
17(5):625-37.
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T German Federal Ministry of the Environment, Nature Conservation and Nuclear
Safety (Environmental Research Plan) (Z L » CEME ST, BoaEMER K ORAEFMLD
FBOSMEIZ, 1997 FHFELICFTH SN TV HARB KON R 20T 2 L 5 ICE
if Lo 22— —2NRER L /- s O WNEHT — MO EBE R O BEEE 2R TR n 7 3
—NFIELRN T & & LT D, 7o BHREE DOFLERO 72D ORER T 7' 1 —F DARTE,
FHER L OEHED TN 7 b NS TEERIY) &3 2 DAVIINIAIZIZAE L g
Mol —fMOMFEOFIEIZ L > TSI LICREEREL S,

V=2 v ay 70RO v v a T ol ORI A L CRAEFEEO DB THEA S
D HEEDFHFND 1260 D it DRI L OEERREE ) 28 4E L7120 < DO FER BT
e V=27 ay 708 2 BIZE, fHMEHER TO—HEZmOT [T L=y =] 285
T2 ODIFEIZONT, FRZHIEFT IS B R A BV TR T,

COHARY = vay T EGeNY v e U—r gy TOERFRIT IPCS
Harmonization Project ~OEkE 725, IPCS u v =7 O BHIEIX, {LFEMED Y A7
FEAM A 1) b S FRGERTRE AR B O AN T b MREES K ORBEORE A (Rt 2 B84
FKETHZLTHD,

42232 HxX

(1) HEETOREZBHEAEOFM
FE ) PR RLS OTEYEWE OFEMIZES 9% Commission to the European Parliament and
the Council 7> 6 O &It O W5 E (hEY) P& L5 O 538 AFFIZ Council Directive
91/414/EEC @ Article 82)IZH¢ - THEH &=t E) Tld. Directive OFEREZ ] F S+
HREMEO & 2 ISR S A, FRROE RIS W T LT X EMENFRE S,
Directive 91/414/EEC @ Annex I @ Inclusion of Active Substances (23517 % 3RO AL FHE
M OFHMI 1T < ORIE & RNBEEMER B 5, % < DIEHEWE D Y X 7 G iz L - TRl 7 =
T ADER A 72 LV THRB LOFERICON TR TRWVEREN R Sz, TD, R
BFSICBE L CTEHTFORENE LTz, £hiE, & (malformation) 78% <FAET D Lo
FIH &I EBLRIC R61 For (11 DL OB I 2 g2 A EEH OFEL) 2R
LHER) DEELNLINLTHDL, ZNULOLDOREEMENL, 2 DO T ITY — (FHE
(malformation) F7213Z& 5 (variation)) O EHL HIZH AT WEE (anomaly) (23
DL BEDOFFER LORRICEH L TREidEmsE 2 o7,
B R Tl ZOMEBRICBIT 2 ERMEIILLTDO B0 TH D,
IFTS NTHt— SN/ KRS LOAMRMAENREEIN TN DI 0b b, 37
TORENERR 23 F C2Wr L2 FIV TV 5 D TR,
RAOFRBM R TIEA o RIS AT LT — 2 B3+ STy,
BFA T, BIHT —Z O — SR oy (REICER Sh DT —2 AT AT
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LB DT —FilGEk, BEELITEN T 0 RCBT AWE R E) OOy 7
ND =T BFIEL 72N,

L7edyo T, JREE. BAEDH, BMERRMS, ERRL, 20 M E B L OB E
WZDOWT D 2R EZF) < ToDIZ#7F (malformation) 35 X O (variation) @
PG DTN BRI KLETH D,

BHERREHmICRI L ¢, w2 (malformation) 38X OV (variation) DOFED 7= O
MO ENTZT 7T a—FRBERUIIBETH L, —BVEORWVEBIREZ b 6T R D ME X
A7 (B, TEMEFWER L) O TORBAEROEROR—EZRET 72012, 7
(malformation) FBXOER (variation) OFHED =D OFHMD LT 7'v—F NEA
WCRETH D, Ziud, 722 T—HOWEREZMBEIMEN SNLTOEETH D,

(2) FTAROGEICRKT 2 —REZ D I OMBFHR

FHlE O —BE DM B L 7 L—y — B (gray zone anomaly) DDA DR S
D & D FRIC OV TR RS Lo, —BUEMEWZ & O T8l id, ARERBRIION
TONFWwRO KN, B O O EE 72 & IRl 235 T & 25087 — 2 O XInTé
D& BT, BRI OWTOFRO KINT, B ORROERF R X OVEFITKT 55
BIZEHLTHEMEOMEN LIZLIEREETH S Z L2 EHR L TV, ZORIZOWTIEA £
DWFFENZ > TR RE TH 505, :@ﬁ@(ﬁ%%%Tﬁ‘é TeOICET DRI 72 0 &
W, BUEDFLRT —Z N EIEAT0ThH D L Bl 5 EPTIC K20 L v 5l HEE

(BAEE L-IL72 ) ZBIMLTED $5 2 81 ;011%7E% ERAYET D 2 LITTEE
LIS, ZDZ X, AREWMP 2N EICHT O IEMRMEREEL ICESNTED
HREABTREBCREL TTZENTEDLZLEZEHRLTND

1997 FFHGEEICBE L T, X ET 5 2 ’Dﬂ)ﬂzﬁﬁﬁﬂz%})?ﬁr&] ST, H1IT, HEIEER

PEREAT AR DR 2R <HET B R D o 72 (ZAUX 1997 FHFEROFim CTT TICLEL SN
T z), MiZly (small), %4 (short), $E3E (dilated) ., 3#%% (narrow). F.K (macro) .
o (micro) 72 & OFEIXEIEE (B (minimal), moderate (F4ESE), BHZE (marked)
2E) & o THREETIUTE T 2 BT L TH » LIAREIC 2 213 TH 5, T/
iZEn< ‘Bb\@f(ﬁﬁ/J‘ZP (how small is small) |, TEAEIZ EN< BV OMEHED (how short is
short) | & W9 ERNCITFHEH OFLIRIZ K o> TRIZETRE Th 5, Z OFEOMGEILR AR
ﬁ%n%zg&ﬁéo THE, ETRERRFRARLOE LT L, LR s Thigk Z LI
JEFIZ L » TR ~E DO TH 5,

55212 BRI RS RIS SO RN X O IERE 72 SRl I EE OB HICB 3 2 &>
THRHILT DMER DD, EOHREENEEL 2T T D0 % L0 BRI D T2DICAHT
D ERONDHND D (HEEZIT TNDDIE 1 DOMMBEDHZRNEEOMEEN? Wi
DEHE LI AT EDOHENEEG L TWEINEMINLERD D), £l [RE R

(misshapen) 72 EOFEII RN EMTH Y | FEMZRF0E (THH23Y ) (bent), ¥ 7 | (kinked)
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RED IV EMRHFEOMM R L) BEELV,

PNREEFAT WL O R [ C O —EE DK & 23 1997 A FHFEEIZ X Dtk o KAz i< BV
KT 2055 25720I2, 7 Lb—Y — 8% (gray zone anomaly) Z X0 X< RT 70
DOHZFMB L TH LWl 2 FE i~ & Th 5 & fafi S 47z,

(3) HEDFDDOMOKRFIEE

ST 2F A OREICHEEL 52 5 FHEPMIZ S WL OFIET D, BAEE Z R ITIE,
b EELMEITATAEM (perceived adversity) (BFE DS EWIZ ENTZ T OEE
WEh5292%0) ThdEBLND, MEAFEEZIRE T 2 BEERBERIIEE L 2T DS
BEIOEHOMWETH D, I & 213, DI E L 5 2 5 R34 5 2 D[RR O
FMEE Y T#F]) (malformation) &3FHI LTV, Fo, HIECHEIE O —H O X A0 % {F
D RMEER CHEE DT A XOWD 29 b LV T8 (malformation) &3 HI 07
W,

Fx OWREICEEE 5 2 5 HMOER & LTI, BB AIZET 5 825 (anomaly) @
FWAERICET 2FH A O A D= A LD WVIBEAO E -3 PRI N SRR EICET S
o DR, BIEER (Fex 1350 BN & O—HO S ARG MR EY) L BE

(anomaly) ZFlik B 72 DIZHWA HEE (RS EMERBIIAEEORXIEZRL TS L
ITHEDLNRT V) Db D,

(4) THEM] TEISHBFTRDOSE

T L—y— B (gray zone anomaly) (ZY CIIDH 785 OFEMIZEE S DR A
IZoOWTim L7z, AR SN ERITLU T O M A > T\, @ (malformation) |2
DWNTIE, BIIIAARTH Y | AECRFEICAEREEL 525, BH (variation)
DONTIE, ZbiT—mETh v, AF TR IMNEMICHAET 5, Hem B, B~ fF
PEIZBE T 255k 7 L — Y — B4 (gray zone anomaly) (289 5 REEMEEZR ST 729D
(B R R b AEEREFERTH 5, 1ZETRTOHNTBNT, ZOEREFF > TWIITRED
SEICET 2 LY JWERENEOND, FHECAEREROEERRBIL, BB 2 1 5
KM (spina bifida), #¥EEEEZES (ML, BEZRED) A (atresia) 3 KX UFH
EROFHRMEDIR T Z1F 9 Hihh (cervical rib) ThH D, —FH, KFEDOHIHMMER (soft tissue
anomaly) X5 ENRE]ITH D, EAx, BEROAEBIZX T 2 2O NNE TH L0 6
Thbd, LIEN-T, HEMEOFHEN 7 L— Y — %% (gray zone anomaly) DO5FEIZE
WCAEHTHLNE I DEVI RN ELD, LnL, R¥EOTL—y — B (gray zone
anomaly) (2 KX > CT/EU DA FMEOWEICET M A TTRA Do TWieWnWZ & 22N T 1
—Y = ThHhLHATHD, EERITIT, Fx T OER (FricZ({bOFEIEE) IZEORITNH
X260, BEICEL T, L0 EfMRFERE XL ONEEORRMBBIET 2B Lo E 21
R DT O DEERAFIMEITH 2,
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(5) ## (malformation) ILUVER (variation) DEHRIINEBFTR L —FT )1 ?
WHEFT RO GFEDO 7= DA E SNT-4F (malformation) 38X OVER (variation) DOJE
FOWUMEIZ DWW Tagam L 7o 0 BUIRR TR R SN TG A EME LT 2 O Tidze < Wk 7
HHDOTHHIENHEETH Y ZOEDOUROFRIMDTZ 8 DIFEFOIERIZIB N TEHR ~ 1%
KAIZ RS O TIE e BfEom LA RET D Z 2 BT & ThH D,
B2~V v U—7 v ay P THEINCERTIE, ST v RO HEERPER T
E L THENM (adversity) ?SJ:@EEE (severity) ZIAEL TV, ZhbDOEAETN
NRZEAL OfEHTRIZIERF I L7y — L Th 5 & Bbil b,

PIEET 2 O IS BT 2 BEERBRFFHOFIILL TO LB TH D, B ~DOHEN
(adversity) OREEIZEELBERTHY ., ZIUTLIZLIZRZELZITHHREBEICL > TRE
IND, AFEMEZRFT 256, X7 ofE (BlE, JIER L) ot oRmE O, AT
72E) OMOEIZLLIRELZBEIZANDILEND D, EHIEE (severity) b [# ¥
(malformation) BRO E£E) (variation) OEERRERFTHDL0, ZHIZONT
FAMICERT 2L ERH D, [A UHEEB LOFTRIZOW T, KL < EEL 2T -k
A (malformatlon) EEESN, DEOVBMLWREZZ T o I ERITE R
(variation) &3 fEIND, HIEEDOL~NVEBLXOHLED T L— Y — 2 BE (gray zone
anomaly) (ZfTFET % FE (B O R, EERERE 2 L) oA AHTH L &b s,
KA R AT R E 72 7 a2 ZDOFER TH U | Sl R I3 5 A F 22 EH OFEAL) 72
BATHE hAOIMRICBE L TEE L ARTRETH D,

(6) BERBITMFICRBIT ST RILER
WIRET O EOFIT L LTI v MERB L O (At 4 F7213 21 BHE) (2B 507
ROEFBERZHR LT, ZORMOHBITAEREEZH LT 59 2 THEFICAMNTH
Lo T—HITNL O OBIRIEVME A 2R LTz, —EOFTR (B E72I3RE OfRER )
IZOWTIEIBIRICEB T D RAERNMFEE L > Tz, —EOFTR BRI~ L =772 &) 12
DNWTIEZEDH ThH -T2 ((FIZBT A ELEDBIRILE EBl>Tuniz), —Eopr i (IR
E) oW TiE (RERD) BAEFENPBIL LA CREETH Y, RO (IKEOJLER L)
WCOWTIERAERIIR IR EFCTRIRETH - 7223, {EHOEEEIIFDIE I BREhoT-,
BHEBIOREOIBEICET A7 — 21X, 2N DOBLN—iEMETE R (variation) &
FIRTRETHD LD TRIZI T D g2 AT T D BRI~ L =T I+ 57—~
%#% ZHUBRZRV, ZAUE AFICBIT D RAEFENPBI LY @2 &, —EosEiEsk Cha
2R B AV BAMRIEN O W RIS R I~V = TR ET DAt H 5 Z & 2R L
Tb\éﬁ)%f“&)éo MMEYEIRICBE T 27 — 2 1%, WKBEDOFAEDEEFER)ThH 2 (IR O Bep
HIRBREIC L D) LW RZT AT T D, i 7 o AT 4B L0 EIT 21 A H
WZERE LTI IRIE SV TWe s Z OFED T — # BWAEREEOMIIZB W THHTH
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52 & R AR AL B AT,

42233 HHEDAZE
[E#HE (skeletal anomaly) O53%E | ICBHT 2F0E & FIEEIC, BIH FAEFEO S E

DEFRREREN ZORELZ I L7z, BHIX, & 2 BV —2 v a v 7 TREINE
FNT1997T FHFEEICRH SN TV DHAERB LONIBER T 2 08T 5 2 L OFEB A REMEL
MFET 52 & Th D, MRITETEHZBES THEGR SN, F2MEIHRLEL 1 50
FEREWFICOWTHEZTT T T DX IICERE L, ARl 20 4 OFMAZENREZE LT,

Al AL & AR /2B ORI TM (77 7% (malformation)) | V] (£ 5% (variation) ) |

[UJ) CHIZEARHE (undetermined) . 72 HM EVOLELLIZHBIHTE 2 BELUINY

(CR&,/ A4 (not known/not used in the laboratory)) ToH -7z, £7-. —FHR (IA)
ZRFL T DICHWERITRIEAEICEH LD R Th o7,

IA= M—V/M+V+U) X100

—HEORRKAaTIX, @&F (malformation) 22\ T+100%, ZHE (variation) (Z
DONT—100%TH 7=, —HEOKRK/NAZT (R—HEDREKAZT) X0 Th-olz, IA
Z75%DHEAIC R —8E L Lz, IAS25%DEAICRRR—FEL Lz,

42234 FHEDOHER

(1) 2%

1997 FHFEEICEH SN TV DAERFTROKEILOVWT, REORIEHRLET—I a3 v
TDBMEDNTIIZBNTHEN D Z A (malformation) & 58T 2 @\ W —FJENER
Do, L7z o> T, N LOE@RIIAETh o7, IBIEARFTRD S 6, W/ i

(T7bb=—75%) NREINRP>TeRIERTRETH D, WIFFTRIZ OV T,
PRI L VAR TH -7, < DRE (anomaly) 2MEW—FEREZ /R L, 2T o
WOHMRH L E B, Z2< D IN] HE DY, EORME—BRIZEENLHEDEK
DY . IR b, £, & 3 BNV v U= gy T TORREHTROMBAT
IZRBW TR SN X 212 2 < OFT L Z2 b T 5 72 OB Rtk BN LB TH 5 & T
bivlc, ¥, —EOBCOEEE 2~ T BBEIARITA N TH 2,

(2) BIEANERFTROZEICET SER
LI Ot fICBET 2RIUL LV AHfETH - T,
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2—1) FrA : ¥/ (small)

BB IEIED K ANS Z DFT RAIZ DWW T OARIREIZEDIRK TH D & B2 bivlc, A4 X
DRGNS D THERERZSEEZTNE I DNEHONIT L DICEHIEE D
BRI 2S A H T 5 iE1E DT A X DZEAIZEI T 2 W 2[5 UIE VLN O fth o B (3 o 3
A XEDHBICBNWT T ZEbEETH S, [ (small) (T, ThPEEICHERY
B2 52 DR CHEOENTH 5 5HEIZDHATE (malformation) & FEFHKT XX T
D, (42231 KOFK 4.2.2.3-2)

*4.2.2.3-1 FiA : K/ (small)

Code  HH IA(%)  5¥E VB & 70 B i/ DR
10035 /)& 7R AREERE 58.82  Gray zone/M S
10045 /NS7pf 72.22  Gray zone/M S
10089 /h&x72)I 58.82  Gray zone/M S
10090 /hE7emiE 83.33  Gray zone/M S
10118 /hE72HTM 64.29  Gray zone/M S
10119 /[ S7p/EFERERT 58.82  Gray zone/M S
S: HEAE

# 4.2.2.3-2 REOIAOBZEITHT 580 TA

Code  H4 IA(%)  5H VB L 2 D R/ DOTE
10006  F/KiEd 5.56 Gray zone/M -

10007 FEKiEZ% 5.56  Gray zone/M -

10064 HHEEEDOHE -6.25 Gray zone/M  HCD

10063 HZEEED RV -17.65 Gray zone/M  HCD

10086 i &t 5.56  Gray zone/M  S/HCD

10112 ALP9MEZSMIBESESE N 15.79  Gray zone/M  S/HCD

10107 ATPIPEZRFAIEREERCY  21.05 S/HCD

HCD:EES )7t ig s — & | St HEE

2—2) AT : EFKBVE X O¥EKIEBZ (oligohydramnios and polyhydramnios)

IS DOELIIEERE DR R THL LEXDND, LD > T, ZOMOHT RITEEIC
1T AERE (developmental anomaly) & I1ZA72 SRV, FAEFOFFR~DFEEE
EEEICANLTNER 520 EVWH BB DLER (variation) LYV EETHDLEEZD
& Thb, [FRLS ) (Not Malformation (Unclassified)) &9 &8N
BRI (WEREEICOVWTUIMLELEBRO Z &),

2—3) AR EERFEOOEE (misshapen palate rugae)
ZORFITEBREICE D Y TONTBRIOARBEFICENICRD DLz, ZOFT %
7 L——HE (gray zone anomaly) & 0T 5 2 LI —EDMEbITc, YRR Skt
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T — 2 NEET A2 LIz oSN T, el = & 1247 (malformation) F 771374 &
(variation) \ZHHETHREE TIT & TH D,

2—4) P : 2R (paw hyperextension)

ZOFRIFEF RN TH LM S o T, ZHE T X EORRIEA KRB ORI L < BlE
b, 2z L—Y— %% (gray zone anomaly) & ¥ S, @) R EL T
— A NTFET D Z ST, R Z & ICAE (malformation) (2 L2SEE CARHA]
W EEZBNDHA) F2I3AR (variation) (BMTHHHE) BT HIREE T
REThD,

2—5) FrHA : ILF9M2RMEEEREDIER (increased anogenital distance)
RTFAPESS T BEEE D IE R (increased anogenital distance) & V9 AT LI FITHFEfitia% D )5
IEAF L TV 2, BB TR SHRE SN EEDRMB Z N HDHT AV —IZOVTOR

iR RIEDFRIKNTHD EEZ BT, LIz~ T, BEEDOERBITMAEHTHDL, L

— /' — B (gray zone anomaly) & L COSFIZ—HENEONT, WY RES BT —

AMNTFETH Z LIS T, HEAF (freedom malformation) (ZALBNEE THHHE)

FIFERE (variation) (B THL5E) ITHETRETH D,

2 —6) MRIRANEETROSFEICEET 5 &R

M E71E VIO TO—KERIEE RS (M &V & EE L7 BEEHNTITRK
DEE) HHWE3 D 1 & ERZEES (>74) B U ELEIN LEELEEEG O
ICOWTCEHR L, 27 (malformation) 3L OZER (variation) (22U COIEANC R
Bark Y AEBLIDIC, FIREUTOL S ICHELE,

1. ¥ AIE, WP, T EES. o
2. IR ﬁﬁﬁ%\kﬁ\%WkiU%®M@£%&%
3. i NE S I L OV O Fr Bl 2L
4, A X Mass, PEOR, PERERE, BeAE, LR, MR, FEAE. PASH
5. 4 2, FH. itk
(3) #

3—1) HOFHR 1: R7E (absent)

—EANCAEIE DO ARTE (absence) 1%, f@FE~DHE L iﬂfﬂ'g@f&?é%fuﬁx@%ﬁﬁﬁﬁ
REThHDH, b h~OIMFOHNT, ZORET a2 3ELE LRI RETH D, BE
EDOARTE (absent) DR T HOWTHE (malformatlon) ELTOHEIC BB BELILT,
I, WEBIVGY =7 v a v T TORRmICE O TR R R 2 7R L7z ar ik O A2
(absent azygos vein) 3 X OV FLEADOARTE (absent renal papilla) &9 FEIZ OV TH Y
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TixE 5, BEOARTE (absent renal pelvis) DAL, FAEDIRIED Al HEMEZ HEBRT 5
IO\ EAMR S K DR EAT O ZEAEE LV (K 4.2.2.3-3),

1997 FEHFEEIZRIE L T - LA BIROATE (absent innominate artery) O43FHEIAth
DATE (absence) DYe&ITRAL D, Ziuk, KBRS 25 H2EIROES O/ S 7224
ML TWD, 2O EELAEROATE (absent innominate artery) & L CHET 5
ZEiE ZOBPNERICHET D L HERIREBEZRRL TS ZL06-Y THD, Zh
WCEDDREE LT [HHENR DI DR (carotid artery variation) 2MER Iz, £,
ChadS (variation) &MHT 52 LI —EMRLN,

$HE TENROARTLE (absent subclavian artery) (2B L T 2 DDOERKEK A 12OV Ciggam L
2o % LIS, HEQREREE N LVEAICIIREELE GRS 2T 6720, 5 212,
HORY (anomaly) 7232 EEMESHE TENRCTH 256 I1IEEHE TEIRO AE (absent
subclavian artery) & W IOEITIRY THDH, D OFENMAEIIKT 5 FIE 2
WL TCWeraetEnd b, Lol tosmEDOAIE (absent) & [FERICEHE NEIRD ATE

(absent subclavian artery) (#7/% (malformation) & L COARETRETHD, L=
o T, ZHEAEE (malformation) &3 T XX THD,

HEDAE (absence) NRFE 7B ZADFRRTH D Z L 2ERMT 272D, 1 XOHE
DATE (absence) (XZNAE MNEWI ORISR L 52 D0 ETIXEFICHEREEL
Z DI BT EIZER (malformation) Th 5 EGE I, Ziud, HRORTE

(absent gonad) X WHDOARTE (absentlung) EWIFEICH Y TIXE S (BEILFICH
EORNMEEZEWKRT D),

B2 HID ZHER F IR E DL (FRIOREOFIER L) £i3EMEE (il L)
DAN=ZEDHREOREEETH D, MiOARE (lung absence) DILGAITIT EDIENR 72 )
T — X CRTMENRD D, ZORE (anomaly) 1355 22 4y % (abnormal lung lobation)
LR A (lobe fusion) THhDHAEMELRH L2, Z 0 C IS E L THFM

(malformation) Zff95 7' L—> — %% (gray zone anomaly) & 70T 25 Z & I2—EHN
Foido, 2 (variation) & U THET 572 OIITME LI RT — 21T K 2 BAHT DS EE
ThbH, BIskE LT, iRBIRED AR (absence of the caudate lung lobe) 1L—#D &K D
UYL SBE S, A% (variation) & LTHETE D,

#4.2.2.3-3 PR : RIE

Code B4 IA(%) M VB L 72 D/ hOE#
10262 A FRIRO ALE 7895 M -

A RO ATE V GABNRE 53 2~a)
10236 #HE FEIIRO RTE 100.00 M -
10250 Al OARTE 100.00 M/gray zone ED¥E Sy h HCD
10327 EILEADOAAE 40.00 M -

10362 PEAR (F53) OARTE  90.00 M

HCD:J# S 722 i 7 — &
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3—2) BOFFA 2 : \FEHEER L O _HEHERE (supernumerary and doubled structure)
—ARAIZ AN 22 RS DAFAEIZERR ~ DB 030 O T8 E 7 o & X ORI R T
o, b h~OIMEOHIT, ZORFE T o A FEL L HRTRETH D, IS
¥H& L C#HF (malformation) =9 7 L— > — B (gray zone anomaly) & 73575
LB ELNT, BR (Varlatlon) E LT D 7= OITITMgEEsR O FE xR
— LK DEMFTNMETH D, =& z1E, ZHEMEDHFE (bilobed gallbladder) (3485
(variation) & FEATE 200? 2 RKOHE 28> _HHEE (doubled gallbladder) L&
(malformation) &3 TE 57 ? (F 4.2.2.3-4)
I FEHA OB E LT, mEIEERHK (supernumerary azygos vein) 23T 55,
ZHUE—EORMO~ U ZNTIHEFIT L BRI NEL T — 2 ITEEDWTRFEF L OFE Fr 5
HWeHpInd=oH, A8 (variation) &IN5,

#*4.2.2.3-4 FrAL @REIIER L O T EAG

Code  H# TIA(%) M VB L 72 D/ hOE#
10164 5 22.22  Gray zone/M HCD

10260  JE R A% -15.00  Gray zone/V E o4y > S/IHCD
10272 i REIAER 0.00 FEURATFIRAR AT HCD

10297 EAEIAHZE 35.71  Gray zone/M HCD

10308 it 5 AR 56.25  Gray zone/M HCD

10317 i J AL 36.84  Gray zone/M HCD

10342t 5 i 61.11  Gray zone/M HCD

10351 JEFEE EIK 50.00  Gray zone/M HCD

10365 AR 83.33  Gray zone/M HCD

10372 RS 63.16  Gray zone/M HCD

10389 TN 63.16  Gray zone/M HCD

10287 I -30.00  Gray zone/V E DOy 2> SIHCD
10202 —HEKBER 90.00  Gray zone/M HCD

10359 T HERE 78.95  Gray zone/M HCD

10290 IFEMOJHSE 20.00  Gray zone/V HCD

HCD:ER 223 T — & . S0 EEAE

3—3) HOPTA 3 : MREIMIEE 7 I1LARIFE (supernumerary lung or liver lobes)
AT BN AT D5 I XBFINGEE £ 72 L@ FIITE (supernumerary lung or liver
lobes) S E U CER (variation) Z{F5 7 L—Y — U BE (gray zone anomaly)
ST D2 EIC—EDRLNTL, 1 OOFINE TE OV A ZAORKR R BN BIE S
% i}%/a\'(“?i?) %o

3—4) BOFTA4: MERIIFBOEE 3% (abnormal lobation of lung or liver)
B DRI A ZOBAEN 2 WGEA IV & L CER (variation) Z£9H 7
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L— — U BE (gray zone anomaly) &8T5 Z LI —EEoe (R 4.2.2.835),

WA O 2 OIS, RS (fused lobes) F 72 IXHIEME D (unilobular lung)
ThHd (Z7y bTIHAMIZ 4TRSS 1HEOENLR D), Ziub OE[LITREEE~D 2
CITERR R BT T n ZOWERE R TH D,

# 4.2.2.3-5 PR BESLE

Code %7 TIA(%) 5 VB L D/ O R
10249 fili D HEF /3 HE 15.79  Gray zone/V P
10277  JHlgo B oy 3 -5.26  Gray zone/V P
P: &%
(4) IR

4—1) BROFTR 1: 27227 (misshapen)

B 72)% (misshapen) (Ml i, APl WiE7Z2 &) 13FERICAIEMERFE ThH D 72O
TERAE EVEOFHm AN EE T 5 Z & D3RR S V72, BEE O BERETHM £ 7213 X 0 Gk iy 7e &
H (M (rounded). £ (pointed) 72 &) WHHTH LD, KEFERTHIEE HITLW,
VI E U CEHE (malformation) Zf£9 7 L—> —HE (gray zone anomaly) &%)
sz L& fEoniz, AR (variation) & L THET 272 DITITEILA R THE
BRI 2 & D GEIL A 7R LIRSS IR T — 2 2 Rm 3 2 L IC K » TIEYSLT 2 M E R H
Do MHINEHAIO 1 SOFSMIMIR TH D, —HEITM T OANREFEL TWDIHEIC
IFZE R (variation) & L CHET 5 Z LG & Bbihvs, TRERFEO.OE (misshapen
heart) 7% 1997 HEHFEEICRE L TV Z E MR STz (£ 4.2.2.3-6),

#4.2.2.36 PR : BELRE

Code B TA(%) 5 VR L2 D i/ DTG
10161 Hafpoo B 7278 5.26  Gray zone/V P/S/D
10257 fliDEEF 72T 42.11  Gray zone/M P/S/D
10284  Jiflig o> BH 22 26.32  Gray zone/M P/S/D
10294 fHFED R 72T 13.33  Gray zone/M P/S/D
10313 JMlE o> B 2 42.11  Gray zone/M P/S/D
LR D HL 5 T P/S/D

P: mitg, S ®mERK, D ik

4—2) BIROFTR 2: RHE, BRBLIOCZOMDEE 2 (defect, cyst and other
misshapen)
KB (defect) 1L#7Z (malformation) & 73475 Z LIZ@mW—ENEF LT,
B IEAED R ANNFER (cyst) DMEIZHOWTOARRMEREZDFKRTHL EEZ R
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Too YA R R HAEEE O BMEFAL A M Thd 5, MUl BEE. JNELI L OUNE 228 (cyst)
WIEAET D Z EITIEKANRBRENTH L LB Z bz, A5 (variation) &8T5
LI —BME NI, 1 ODBISNE, KA LT O L 7Bl (cyst) TH D

(#4223 7THL2BOZ L), ZOMDEE 72/ (misshapen) D#s'E EiE (M, BiEE
ToIXE oA KA, DEUKIE, 851/ % KEAROWHE 2 &) ZRF2—BE 2R L, thRE

(convoluted ureter) 35 K OVrBEfIR (split thymus) Z#14k & L CHF (malformation)
ELTHHEShE (£ 42237, INbOBREOEZELL b —@k L Bbh b7,
2% (variation) & L THMET 2 Z LI—ENR GO,

#4.2.2.3-7 TR : KB, Bl XOZOMo R 721

Code % IA(%) % W L 72 B B/ D E R
10171 LMEHFRXIE 100.00 M -
10175 LEHREXE 100.00 M
10187 BE.LEHE KA 89.47 M
10193 =g KE 89.47 M
10222  KEhIRATENIR S FE KR 95.00 M -
10310 g C Ol -31.58 V S
10328 @ TOER -35.00 Gray zone/V S
10353 Mt CoOER -25.00 V S
10383 PR TN -35.00 V S
10391 #@ERAE COFER -27.718 'V S
10320 fEOHE 66.67 M -
10246 RIEOE 8421 M
10301 HoOm#= 8333 M
10131 /K¥H 100.00 M
10185 MEE/KIE 38.89 M
10266  AIKEFARO W 88.89 M
10267 & KEFARD Wi 7778 M
10163 4B i 0.00 V
10357 HHJRE -44.44 'V
S HEE

(5) friE

BRI X OVE BRI EEDO RINN Z 6D B 7 Y =220V T OB 72 B2 D JR K
ThdEEBEZ BN, BEIEEOBMBEFMNE L OB B~DIFEREHTH LM, 2kE L
TU L—Y— 85 (gray zone anomaly) & 0%+ 5 Z LIZ—EG O, BWFFEHLR
WCHBLIOER T —Z BT N EOREENFEST D Z L ICESINT, w1F

(malformation) (34U (displacement) 23 EEJE CHEFEICHE A 5 2 2 R Al W2 LIZF Y
T2%6) £IFAR (variation) (BMTHL5E) LOBITETHD,
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5—1) (\iBDFTR 1 : fLERY (malpositioned)

941 (displacement) CKER, Bk, FBHERE) OFRRE A2 R T HIEE O BEBERHME A H
Thbd, BETav AL LLINDZ ENbHHNFEE L TCHE (malformation)
BRES 7L—y— B (gray zone anomaly) 0T A LI —EAELNT, AR

(variation) & L CHHT HDITIFELIRT —ZICL0EMITRMLETHDL (E
4.2.2.3-8),

7740 FEAIO 1 SofIsME, “RBIIRE K OFIRO KD EEEZ T THDHHEAT
b5, T, ZOFEOFTIULERBIMIED T Th 0 EEICHEELZ 52205 T
»H 5, T4 (displacement) NEE TRWEEITITER (variation) &8T5 2 &M
gL Bbhs,

# 4.2.2.3-8 PR (ZESRH

Code % IA(%) ¥ WBE L 72 B B/ N DR
10157  FURBROLE 5 20.00 Gray zone/V. S
10160  HafR o7 (& Bk 15.00 Gray zone/V. S
10186 /LD L i ¥ 70.00 Gray zone/M S
10203  KEWROALE B 73.68 Gray zone/M S
10214  SHEHARD /I DAL E S -11.76  Gray zone/V. S
10219  EHRAE OO E R 68.75 Gray zone/M S
10227 LIRSy ONLE R 5.88 Gray zone/V S
10230 EH@JHR YR DAL FH 58.82 Gray zone/M S
10238 $HE Nyl OALE B 17.65 Gray zone/V S
10336 %Hﬁ@{ﬁﬁ;@ﬁ 52.63 Gray zone/V. S
10369 KEERONLIE FH 57.89 Gray zone/V S
10273 BATINT-wEAR (R 21.43 Gray zone/M HCD
10361 P REFIRIZIRE 21.43 Gray zone HCD

HCD:ES et — 4 . S HERE

5—2) (BDFTR 2 : (L ar iRk (transposed azygos vein)
ZOZELORARITFEE CITRMITKFT 2 2 L3RI Nz, FIHHEHE LTHE
(malformatlon) BT L—— /ﬁﬁ, (gray zone anomaly) & /3T 5 Z & IC—EHN
BFohiz, A% (variation) & L CHMET H7-DICIFELXRT — 212 X5 E TN L
T“Z%é (% 4.2.2.3-8 &),

5—3) (LEODHTR 3 : TREMERE (retrocaval ureter)

ZOEITRFE T o AOFRERTH LM (Lizndo TER (variation) TidZew) ., B
DEEFICHEEREEL B 2o bbb, 71— — 8% (gray zone anomaly) & 47
BT e REINT, BWURBERNRT =2 BHFEET L2 EI2ESINT, w1F

(malformation) F72I13Z % (variation) ([ZDMHTHREEZ FIR&ETHD (F4.2.2.3-8
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=2 M)

o

(6) ¥ X

6—1) YA XOFR1: &FBE /" HBWEDOY A XIZBE¥ HFTR

BERIEEDO RN NSO AT Y —(ZOWVWTORHMEREEDRKNTHD EEZ D
Nic, BREEOEBEHMAAGH THLN, 2Kk LT L —y — U BE (gray zone
anomaly) &8T5 2 LI —BE bV, @O E ST — & 35 L OISR ER O 5 #t
(2O T BRSSO SR N FAET 5 2 L IC S W T, #F (malformation) (Z{b3EHE T
fEFRIC R 2 5 2 D AN YE T 2356) £7213E % (variation) (BMToH 50
EBRED RN KRG E) LT RETH D,

6—2) VA XDFTR 2 : Mi/h/HEK (small/enlarged)

M/ U7z (small) FEEZRE (R, MR, B BERRE) PEELZ T LG, 2l
BEREM B Z DR WA A ZR L TN D 2 RS L, L L ZEDOL I RT—ATH,
LR AR CTERE 7 mE ZADFER E B2 SN GEITITH R ENFTRETH LA
AL & RiR OFRIE A 3Rk B T 5 7o DI IR B AR A LIZLIZAEH TH 5, WThic
X, M YRR L7z (smalllenlarged) EE#E CONK, IR, JFHR. R, B, B,
PNEL, Jifi, B 72 &) 12D\ T ORI A7 T (malformation) Toh o7z (F 4.2.2.3-9
=2 M),

YR A/ LTz (enlarged or small) FHZEgsE (S, JHEE, H7e L) 2o, 20
prRAE 7 L —y— 8% (gray zone anomaly) &0 T 52 LlC—EB GO, AR

(variation) & L COLFHDIE D BA[REMERmWE Bbivic, iUk, Zh b OpTRITFr
WAL BB CINI IR AET 2L G ICIIECREOIEENREEZ B L TWAH B 2 b d
Mo Thb, BEODT—ADH%EHE (malformation) &0 T 52 ENEUITHD (R
4.2.2.3-10 2 M),
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#4.2.2.3-9 PR MR U s

Code  HH IA(%)  5¥E VB L 72 % B/ DD
/N U7 e

10143  /NRERSE Gray zone/M  S/HCD
10188  /INDMiE Gray zone/M  S/HCD
10195  #i/s L 7= KEIIRFR Gray zone/M  S/HCD
10196 #i/N L7 EEF Gray zone/M S/HCD
10197  #&/s L7 fli#Eh RS Gray zone/M  S/HCD
10198 i/ LI HE=ES Gray zone/M  S/HCD
10199 g/ Lo b= Gray zone/M  S/HCD
10286 /s L 7 il Gray zone/M  S/HCD
10315 /N L7 [k Gray zone/M S/HCD
10339  ffg/s L 7= Bl Gray zone/M  S/HCD
10371 i/ L7 RSB Gray zone/M  S/HCD
10388  ffi/N L7 JFE Gray zone/M  S/HCD
PER U7 s

10141  EKIRERIE Gray zone/M  S/HCD
10172  DMEKR Gray zone/M  S/HCD
10177 LK L7z KBRS Gray zone/M  S/HCD
10180 YLK L7z E=EFR Gray zone/M S/HCD
10181 ik L 7= Al Eh RS Gray zone/M S/HCD
10182 LK L7=AFE=EFH Gray zone/M  S/HCD
10183 JERL720EE Gray zone/M  S/HCD
10281 JIFAEKR Gray zone/M S/HCD
10316 [ E Gray zone/M S/HCD
10331 HLK L 7= Bl Gray zone/M  S/HCD
10367 PEK L7 REE Gray zone/M S/HCD
10384 JEKL7-PPH Gray zone/M  S/HCD

HCD:ER 223 T — 2 . S0 BB

#4.2.2.3-10 FrhL M PER IR LT e s s

Code M4 IA(%)  5F W L 72 % i/ N DTG
Ma/ N PER UTe e an's

10153  #a/h L= & -10.00  Gray zone/V. S
10296 g/ L7-lHEE -33.33  Gray zone/V. S
10305 HffE/hL7=H 15.79 Gray zone/V S
10150 JHEAR L7z Gy -42.11  Gray zone/V. S
10292 PLKL7-/HEE -46.67 Gray zone/V S
10302 #LKL7-H -29.41  Gray zone/V. S
faE U= e an ey

10300 MR L7=H -44.44  Gray zone/V. S
10354 sk U 7= R -68.42  Gray zone/V. S

S HEE
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6 —3) VA XDFTHR 3 : % /IE (narrowed/dilated)

Profz (dilated) 3 K UY%E (narrowed) (=2, M4, Bd/ed) B L Tk, ZfkoE
FEFE VN 2 CHYEE CIRR B % 2 T T8 K OE ~ 7o e 8 2 B IS AN D BN &
5T EMHBMNTR T, LN - T, SBITREE R AR, L2 T -HmE OB
FOEEEIZESNTUTHIRETH S, KM=, KiLER L OEHE %ﬁ*i“%ﬁxéwﬂziﬁﬁ/

(malformation) &EINDLENZVOITH L, KRENR, HLE. BEB X ORE

(B 5 2 BT R (variation) &I NDEENZ N (?%4223 11 2/,

#4.2.2.3-11 FrAL - YRR P L4 E

Code  H% IA(%) 5 VL 72 % B/ DD
Lk Lo i s s

10128 JLiE L?’_H s 20.00 Gray zone/M S/RA
10201  RaE L 72 KEhR 5.26 Gray zone/M S/RA
10207  $k5E L7 KEIIRS 5.00 Gray zone/M S/RA
10213 $Lak L 7= SHEN IR -47.37 Gray zone/N  S/RA
10218 Kok L 7= EhfJRE 0.00 Gray zone S/RA
10225 iR U 7= #4350 -41.18 Gray zone/V  S/RA
10231  $Lk L 72 AfiEh ik 5.56 Gray zone S/RA
10237  PrEE U784 TED -47.37 Gray zone/N  S/RA
10264  HEHR L 72 B KR -27.78  Gray zone/V  S/RA
10265 fLik L 72 % K ER R -27.78  Gray zone/N  S/RA
10329 ok L 7= -75.00  Gray zone/V  S/RA
A2 LUT-ARE

10204 55645 L 72 KEhfk 45.00 Gray zone/M S/RA
10209 72 L7 KERS 31.58 Gray zone/M S/RA
10215  R%E L - SEIR 0.00 Gray zone S/RA
10220 %2 L - EIRE -36.84 Gray zone/V  S/RA
10228 2 L 7- 4 55y -22.22  Gray zone/V. S/RA
10232 %2 L7 Mitidh ik 30.00 Gray zone/M S/RA
10239 AL tfﬂ TR 21.05 Gray zone/V.  S/RA
10242 ALK 23.53 Gray zone/M S/RA
10248 BkzE u‘:ﬁﬁ 5.56 Gray zone S/RA
10270 A2 L 7= Bl K ER R 11.11  Gray zone S/RA
10271 $R%2 L =158 K ERIR 11.11  Gray zone S/RA

St HEEK., RA: WEE T 5

6—4) VA ADFTR 4 : TR /K%M (elongated/distended/short)

JHE F 7213 L RO IR (elongated bile duct or innominate artery) 725 ONZH £7-
IEEMEOiZHE (distended stomach or bladder) (Z2oWTlx, #EE (elongation) I X U
3 (distension) [ZKAMITIZZRWEENSZ N Z E b0 E L CER (variation) %
S 7 v—> — B (gray zone anomaly) & 33T 52 LI —BNGELNT, wF
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(malformation) & U TONFITEIEEL D & < ANWRIREEN & 57— A DHH T
F5, I2& 21X, BLENROLEE (elongated innominate artery) 145885 FEIR I D
AENELT DL 9 R SOHEEIZIIFE (malformation) &IN5,

o, mE (EABR, BEZRLE) OEMIIMNHSES LTER (variation) %5 7
L—'— B (gray zone anomaly) &% T 52 Lic—HMEHNTZ, FAEICBNT,
IO DOFEDERMNANEM CEIEEN D LW ENBEZED 35D 1 B AP TH T,
B, FEE BIR, EFSE B L OURE OJEHE (short intestine, epididymis, vas deferens and
oviduct) [FHFEEICITFLH SN TWD D, KFEDOHFERMERICITFEEHK I TRV (R
4.2.2.3-12 #ZM), ThIE, TNOOHEED BB/ NEIICB W TRIHTE 2008 5 0k
DLW LTHD,

#4.2.2.3-12 P IER AR LT8R

Code  H% IA(%) % WL L T2 B B INOD I R
MR U-ae'E Ak
10226 LR L 7c M4 550 -52.94  Gray zone/V. S
10291  HEK L7-HEAE -71.43  Gray zone/V. S
KME U7 o e Rk
10229 AR L 72 4 550 -64.71  Gray zone/V. S
10295  JEAfE L 7= R -61.54 Gray zone/V S
10325  JEifE L7- 15 16.67 5 Ok

N E 72 EBREN )
10376  4EfE L7 B IREISE AL 0.00 TROMHZ L
10381  Jiff L 7= 4& % 0.00 OERRH 5.,
10396 A L 7= imdpE 13.33  Gray zone/V

St EESE
(7) &

7—1) AOFTR1: BEREOKERE L TORA
— AL ’”Dﬁ@é@ﬁﬂi TEE (anomaly) [ZHHY L7V, ZHUIMEBEREE O R TH
B EMEZ, FRRIC Mt (hemorragic). &M (pale). Zf4 (discolored) 72 & DK
R AT S I3 s %@ﬂ’d‘%%ﬁ}iﬁﬂ% LTWDZENREL, BBICITFEALY (developmental
anomaly) TlX7Z2\, TFELAN) (438EET) (Not Malformation (Unclassified)) &\
IFMLWSEBREINTE, ZOH LI T I —iE, ZOROPT A KE O A E
(malformation) TR <EEFEFICLDHDTHY 2?55'3 (variation) (ZIZF/3HTE 720
ZEERLTND (K 4.22.3°13),
Fi%E (infarct) (IFfik, &gk, fifiZp &) <0 fluid filled abdomen 72 & OJFEFAIZEAL &
DFERZEL TS EE X DT, LI -> T, ZOROFT RITEGSE 3R E RS
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(developmental anomaly) &I[IA7e 3419, 225 (variation) KV EEDH D & AT
NETh D, T, BAEBERBRICBOD UEFWELIIZ L > TE LG EIIIRETOF
FRICHRT T DR 2 BRI AN R IT IR 5720,

# 4.2.2.3-13 BEREFEEORER L L TOHTA

Code % IA(%) % W L 70 B B/ N DGR

10126 ARG S -85 -35.00 Not Mal- -
formation/
Unclassified

B Ll / EAREE

10252 226 L7 -63.16 "\

10279 £ L7 -77.78

10311 A4 L 7= i -66.67 Not Mal-

10330 &4 L 7= B -78.95 > formation/

10258 A H 72 Ml -73.68 Un-

10285 & H 72 IFhik -77.78 classified

10314 & H 72 ik -75.00

10338 #1722 B -75.00 <

ES

10255  Jili 15.38 Not Mal-

10282 i 15.38 } formation/

10335 ik 15.38 JUnclassified

H

10129 /M4 -15.00

10130 Kf -15.00 \

10140 R -30.00

10159  ffiR -25.00

10254  Jiii -26.32

10280  fifl -36.84

10333 Bl -42.11 Not Mal-

10347 B RiK -42.11 formation/

10368 F5HL -36.84 Unclassified

10374  K5EL BARREISE -36.84

10385 PR -42.11

10393  #EmypE -31.25 )

10399 & -33.33

S: EERE

42235 R
ARIBLOBEDY —27 v 3 v IS UI=HFERERE ., HHIREET R X OE RO HFFIL,
Bk T — & O E L OYRSIREM I W 2855 8% (structural anomaly) D435EO FHFED
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TR AR L CE 2, FERIZITEHME S R E D TR LETH Y | T LY
BRI BAEWAL EELE L TCOERIEfAE T BT OBHELIIFEICLD O
NG ECAAN

(1) #WEfEm
HREEICE S & BIIMEERICAEERIEM 252056 &£ 5 TRWEERDH D, L
7o T, bl b [V L—y—r ) BE (gray zone anomaly) (22U CHEHIERE
ik L, #7/F (malformation) F7-I13Z % (variation) ~DOGfEEZVR— T 57

T & TH D,

T L—y— B (gray zone anomaly) [IAFFCHERR DIES T HRT — Z 126> CTER
RETH D,
JES SRR T — Z X FERR DM T CHIE LR CHEB LSRR BN D TH Y |
AR OE LN b D THLIULEND D,
KR e IE 22 b I K ORREZE kI, At Al D B ER DR 36 L OVEAFIC R 0 A
ERDR 720 GETH, B F~DIBTEEEDES L AR T R&ETH D,
OO TFRHFRBICHKS & ENRAFHERT 7 ot 213#&F K (malformation)
T A ENEE L,
FRERIC 31T DBV E OB 2 kA m LI 570012, EREELY X bITHE
T 572D DB N R RAIZKLETH 5,

(2) AREEIZONTOME R
KAEDOFATR %7 (malformation) &8T5 Z LITEW—ENE LN,
—8D T—EFEME ] FTRIZZ L—Y—> (gray zone) & L. LLFDREAEIINES T
Zh B & (malformation) F72IXA R (variation) (%7 5,
o HSESE
o RIS — &
o INNZHYIFEAFH
o BT mv R LEURN B HHE D DRTE D K E
I DOFTRIZOWT, £ (variation) OERITEY) 2L xRT — 212X > TIEY
b D UENR DD,
B (anomaly) 2SEHEA R B 7 0t 2ORE R TIZR L AERVEMNZER (variation)
L0 BN EOKREINZIZONT, TWRUA (B ET) (Not Malformation
(Unclassified)) WO FH LWHT IV —BEEI NI,

(3) WNigETR
WO & (malformation) 38X OZEE (variation) (DEOATRIZOWTOL) 2R
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TLHRFICEBNTEW—BERG LN,

[—FEIME ) ATRIEZ L—Y—> (gray zone) & L. LLFDOREEIE->TEND
Z @ (malformation) F7-13Z55 (variation) (25357 5,

o HSESE

o RIS — &

o INNZHYIFEAFH

o BT m v R LBEURN B HHE D DRTE D K E

D OFTRIZEICERFE RIGIR, ALl A ZEFAICBERL TS, ZhbDFTR
(22T, £ R (variation) OA T 2V —ORPUIEY) 22 L3 RT — 212 X > CTIE
YT O MERDH D,

W DBEREN LI DWW T TEELISN ) (4358 7) (Not Malformation (Unclassified) )
EVWIFI LW T Y =R REI N,

43 REFZFOLFWEOEGERZLETMERET 2 -DICREQREIFMIEDTMIZ
B9 5 XHREE

431 EHFBEHISINE L =33
HERENIE LT, 35 (2) THRLEZ7TO0FH LD b, %20 4 SO LY
T5, LTFOZNGOHTOMELY 7T,

4311 THREEHOYRIFMICHTE2HREMBESHEABROLEM] °

43111 BX

P O PRI R T, FIFROEZ MR Em N E B2 b, ALY RN L~V B
T CHPRR MR DR AL BLON D LW DRI H D,

AR TR O BB R B S T 1T, =& ) — VLV ORBORERTH -7, Hlz21E, 1970
FERPEO IR T Lo — VREWERE, B3 10 4RI, & MK 5 2 LIS Ok EEY
ERRESNTWD, Bz, KEIZBIT D ATF KR, RUHELLEY 2=/ PCB,
o b RO EEIIRATIES IR 20 OO, 6203, A »<
ONOEEE, W< DNOBREER/VE V3 LUF AN, BIIC W TR AMREEZ | &
EZLEEZEDROLATND,

AR OV DT, ENRTEWE CHLH D, L UEER KL D bITEE
REREED TN L D IEA L 720155, HF7EE BIIAZE T, & D5 T T /NRICRT Dt
ITEIRSRERE A, e RMRE (=¥ /) —) FR3ERMREN 2 V4 (PCB) &

9 Hass U, “The need for developmental neurotoxicity studies in risk assessment for
developmental toxicity.”, Reproductive Toxicology 2006 Aug; 22(2):148-56.
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DbV VWHETHRINENGS Z L2 FET 5,

BEE OB L ORI, BHEICh T - T BB OL 2 E 3R L O3 i 31k
DOAFEMEICR R Z N T E -, ZOEIT. B MTBWTERD B 5 #3862 IE E O HLik ey
EVHEEBEEE (R 12% & Wb b)), SWNT e FB X OEMIC T 2FRIC L - T, FET
(AL E IR T D LERIETOMRRICAF R EL GG I ENFERES 2 LI
HESNTWD, HE-o T, B L3 X OVE B O E O F AR B BRI B 5 2 15
{EDOMENENR, BFEICD > THHZh T& -,

FEAEAPIR TR 2 R 95 7 ORI E K U CORE SN B OFEE S CKRERBE R # T2 &
2T 1991 FIHERE D OREAT SH, BICHES LTV D,

TR FIBE RS (OECD) 1%, 1995 4o n—47 2 TR S - E5EE X 04
PEIZBIT % OECD U —F o 7 7 =T DR SIS T, AR MRS (TG426) @
BR%E 2 B4t L7-, 1996 FEDHFI5 5% (Expert Consultation Meeting) %521} THRAID K
77 SPMER S L Tc, BAEMREERBROBRGHI N -0 . US EPA ORAMREMERH %
KHEC LoD, 2O RT 7 ML, #E < OBEZEFRBEICEY A, 1996 FEOFAFEZHT
S SN WESZI Y Az, Draft TG426 73, 1998 (2, 2 A ¥ hERDDH7=HICT)
vaFtnra—F 4 x—H =AM S, TDa A MBI D EELEHRREICOWT,
2003 £V v b OEMFEERE Cilm Sz, Hi T, WERTZ 7 b, RELEa X
NasRO D70, FEHZFICEA SN, MEENGRE SN2 A MIDWT, 2005 44
HIROHEMELH TR SN, TG 426 DNT 3, OECD ¥ EIZ X - T 2006 4LAINIC
FIREND Z L2 LTZ 0,

ZOREEDOHMIL, OECD WX T 28 &EHENME (DNT : developmental
neurotoxicity ) #ERfEH (TG) B OMLEM L REINE R, VA ZRMED 7= ® DNT 7
— & OAMER L OYLEWE D DNT B D720 OIERERFIEICHANCTR Y it = L ich
5o

43112 EMIRETLHIHBEREEZTORE

PR R . 20X, BPARE, RFUE. EEXMEIEEIMERE S AR TS KOS
WL, KENTEFEEEND 4 BHAO/NLOK 3-8%ICEEL 52 T\, IHIT, &K
BT 77 2 —1d, KEO 18 AR D/NNED 12%1% 1 DLl EoiEEZ B> TElh | &
HEMEMEOIL B, NSO OREICHT 2EZ ML m < THEREFD 1 >THD &
FrE LT,

PRI RIS ERBRO MR BT 2RO D013, WEETH 5, LKEEE R L USKEOREA
FhF43.1.1-11R LT,
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# 4.3.1.1-1  JEERGEE R L UOSKE O MR

Tabde 1

Estimated prevalences of nearodevelopmental disorders in children generally nd in children bamn premature or With low birth weight

Meurodevalopmental effects All ehildren (%) Premature or low birth weight® (%) Reference
Brain damage {marked) o7 7 1]
Brain damaps {5y mpioms) 1.7 6.9 (18]
Learning disordess 5-10 ? [19,201
Attention-daficit hyperactivity diserdee (minimal brain dysfunction) 510 7 [20,21]
Mlotor retardation 3-8 20-23 [18,20]
Mental retardation 12 (18]
Mild (1Q 50-70) 15 [20]
Severe (1Q < 50) 05 [201

* Premature, born before 37 wesks; low bivth weight, birth welght less than 2500 .

FER K W TG BT 13, DART MO BE RERESE & PRI Tu7e 28, ik b — R0 724 TBhE
ko 1 oTHY, NEOHEERBERIL 510% TH 5, ZOMFL, BIEE, KGR
BHE T IR, AR R L OB 2 R e 5. ZOBEEE, kLD b HEIC 5
BE RS, TOBEBIIAHATH D2, HAERORA CNS ZERIZEZ W LRI S
NS, B A COFHTIE, BRIICBIEBILNLT 228, E PN IIET &
BETEITIH I L7a,

RIAVE (3T A andlor (RHAKRTE (2500g Al 1BV T, MRFEEMHED U 2
JIE—EICHIN LTS (F 43.1.1-1 2), $7-, REBCOERKEHOL RO
33-50%I1%, FEEFEDATREMENH D,

FEFEREE AV N OREE I L OAERRE 0% 59 AR, BIREICHE. Sh T2, ]
KIRT-& LT S B D1, BERE T, FHRAP IR T, AHEAEA 75 L OWDERE 2
IR CTh A D, BARET T I —0WEICIIE, TRTORERFERE FiRkEE
AT, DI Z A ORISR K b B0 T) O 28%IE, T E T 0IC B
RN T 5. BETREN. K OWRISEREICHE 5T A REI TN TH 5,

43113 EFSLVEYICEHLN LZFEERESH

1950 RO KIRIBIZEBIT D MTBIT D A FABEHHEOEENT, R EER X
A FIVRERIR I G 2 5 HEBICET 2@MIFFRIC SRR o7, ZORRIEL, BIR
(embryo/foetus) 1%, B L@ LV & BFEITKHT D&M E < BRI NLZEDIX
b MIBlb A EE L FEPOREEL R LT,

SR EZ BRI D 9 1 DOHSEFIL, 1970 ERFH O & ) — )LD 5
BT R TH D, RIEMET Va3 — VIEBREO e b BEE R R8I, b MR OB,
B ZEIEIL IS L OFREFR B AR L o TR T b 2 1TERE R 3 L OVERfESE ©
b, =X ) —iE, & MO EAR LA B EMEFRERIAK TH 5 & EiRkT 250 &
5o

B X D ERAFIE, FeAEME (REESRIEICATRE L Cll 2 5 HBERRIME D 1 5 7o — ki
JFRIR % FRSN L C) OEFRIMSEE X OERIRAGEILZ LS\ T, W O Db, F4E
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XY E BEMEDH D 2135 VWHD & LTSN, ZBiE, 1990 A RICH]E
éﬂk%@k#o_ﬂ%@k%%gi\%43Lr2_mbko

#4.3.1.1-2 RAEMREEWE OH)

Table 2
Developmental nevrotoxicants (examples)

Established Probable Suspected

Ethanal Micotine Anxiolyties (e.g. diazepam)

Crganic mercury Marcatics (e.g. methadone, morphine and cocaine) Antidepressants (e.g. imiprarmine)

Inorganic lead Several hommones (e.g. steroids) Apassthetics (e.g. halothane and nitrous oordde)

PCBs Asplrin (e.g. acetylsalicylic acid)

Several anticonvulsans MNeuroleptics (e.g. chlompromazine)

Vitamin A Thalidomide
Heavy metals (pg cadmivm and organctins)
Iniscticideas

Some industrial solvenis

Modified from refs. [7-9],

FeEMR) OMEIX, HMZFIC L DFEEZZ T AR SUCER S NEBMB L0t M
%Héﬂ%ﬂ%D\VT EMEH Y | OWEIL., BBV TR RN H 5 R
B DAHLITZ L, TBRWH Y | MOWEIL, EFEERD D IRAETFEE TRET 2D
ThD, TNUNDILFEWE T, LV RIDT —FIZHESWTURIFHERITEMEND HON
D, BIAIE, FURBEREICRET D BRER Ve AR Mﬁ<ﬁ¢ &) Thod, B
WHRARVE 1, HARB I O® E HIZ, & OO IEF 23 EICNEME TH D, 7> b
O FIRISRE 2 1 E T 2 2B OBRBELEME LM LN TN D, & 51T, FIRREALE VAR
LIMFEZE DM DOFHEIRBRN . EREY (BAIET7 v b)) BEIOE FTHEINLTWD

43.1.14 REMBZEEURABEDOEZE

(1) B MNZTBITHH5H

ILFHE O MCEIETREBORMOFHLIIE hOT =X IEKFTLHHOTHL00 M
DOHLNT, it NEEMNREEDE TH D, TOMEIL, v NO/RICE X A (LEYE

DOEBZET 2HLOEERER TH L8, WD THIRAKZ N,

BT R~ OELFIL, & MCBET 27 — X IIAFAREVI 2L E2EHT 5,

0. BIGNRBEICE MIRAELZZ E2RT, o T, 20 Lk, RIE/NEDOFE
B < Z PG T DAL FEWE R AW ECHBIH A e 2 L2223 D, X b, it
DEALFEDEIZONT, TDOX I RT —HIIATRARETH 5,

BUIERIIC P HIRFSEIEIE B I IR R C LRI EMFEIC T2 BT . R b EEROIX
BFIRRENEAELE D Y TR > TWRWNDO T, 2L OFZEITERFEEIZE S Lo T
Fe0, ZOFRER, 2O OHZEIE, Fix DRV 251752 L1270 (B BIROED |
ZAEDIHY ) o

bt MIBET 2R AT T 5 BRI F L OB R EIC N 2 C A i i 122
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NWAEPRAORBEICER T 5, & hOITENE, 2442 U TRA L, 27 5, JET
L Z D E I3 A £ DATEIRE 1T, HAERRICIZI AT 0057220 BEERIZZE ORFE DT
AR L THOE DD, B2, sbFFICH T 25t ER 172 &, HWRED BT O 2 )3
B2 HE RPN, HHTERENREREXZRELZ b b5, I, NSt
SCIRERRAY 72 @l 1238 1T 2 IRIR AR B 0 BRI o FRIBRE E A A RICER L TnWa Z &
Wd b,

FEMIE TOWIEL DRV EZ DT o LB OITEVRKaD W & DR OIK FEIR % fe st
HAFEL, ZOHHOMICE Z 2WRRHRFOTZDICIEFICHNETH D, /. Hx D7
—AENENNENLR LD THY il x DILFWE OHIT ODBEIT-FICH DT TH D,
ERO LB PRI L 5 T, FREOHM., BG E M TMEOH D 7 — T I
THHERIIHE SN D0, L TREDLFEWEICBET 2 M TIER 0,

FRROEH NS B FERRIC X DLW E ORAEMREEICET 5T — Z ISkt 2O
BMENRD D, BIERICLIIUE, & FOBAICHAT, @R EHENES ML TE, BT
NIX- & D ERTE, DOBYOFMIT > L,

(2) BMiZ X HHF%

ST, EREIEORER L FHIICB S5 OECD K77 ME#HETUTO LB E%
EhTnW5,

MHAEORTE 13RI, ZIRED O EFE R ELP T 50D HRTH Y . > OZ R
DBLDESL B POPIE L EIITIE I AERIRFIC R D F TORERIZ BEFRO T OHEIE<
#HL<ITHAZOFIIITERT D20, 26 DRRIT, EDOEMDOAEJED DR B IR
ICBWTHHRTHZENTEDL LD TH D, FAEFEO EERPIRIL, FAETOMEKDIE
L, EOE L OB X E ST, 1,

FAEFIZHER SN DNROFNE ETe8% < © OECD REIEEHBER SN TND (F
4.3.1.1-3 ), ThHIFLTOLORH 5, HAEROBE AN (TG414), — AR
ATHENEITSE (TG415), HARAEFAFEMEMTE (TG416) . R EFEA 7 U —=0 7K
B (TG421 and TG422), FAEMBREMEIIZONESE (draft TG426), Zih b ORERIEEO
TG, SRR EBMERBR O Z3 MRS P O AR X O R O BB e R T
HPIE TN L2 A E RN AL BERUIGHEICAZ V=352 LN TE D,
LavL, FAMiREME (DNT) &R BRiX, £ 5 TRhRUTNZELFICE ORI D Ll
T2 AW Z I RA~OHIME L TEEN/L LD TH D, ZDFET, ERE DK
WD LT 5EEIC Vs,

P AEARRR R L AR R O FE TS K OMERRIC AR K OV AEZ OIE < 23 5- 2 D1
REA EWBOTREME 2 AT DRk & A 7 DI AEFMERER TH 5, OECD DNT #5#Hk
WTIREIN TV D HRIEIE, MRPR LOERATOEY (BARNICIET v ) IThivd,
HEBIE AT IR 3 L OMZ AL T ORBUC I T 5 B Z P 2 72 O ORI O 7123 5 75
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M) — XA TENC R T DR 252 - OICB S5, FRERIE. 7 v X AITHHEMN D
BIRS L, FEO 1%, AR OIE R L OEAREI M T O SRR 7 iRm0 24 5B X O T8
B ZTMT D7D IN D, DI, HEOFKE, PIITTENSE, EE M, EH)
BERE. ERHERE. 7H . FUIE. INE RO LI X OMRINE 2 BT, [TE)O = R
A ME, HAEBROFEHRE LOBREHHFOSFERICB OV CGHMisL D (K 4.3.1.14 5
)

o

# 4.3.1.1-3  OECD RABrigdticB i 23 4EFmMEDOT v R A > b

Tahle 2

Developmental toxicity eadpoints in OBCD Test Guidelines for reproductive toxicity esting and possibility for assessment of developmental nerotoxicity (DINT)
Test Exposuse period Endpodnts in offspring DNT testing?
“T'(3 414: pre-natal developmental From implantation to the Srruetural abnormalities, death and Not possible as the offspring are
study day before birth altered growth in the foetus kdlled the day before birth
TG 415: one-generation stody From 10 weeks before Growih, development and viability; Possible and recommended in the
TG 41 f:bwo-genenation study mating until weaning of TG 416: sexnal matration, festility, TG 416 if relevant
first or second ganeration oesiras cyclist, sperm quality and
affspring histopathology of sex argans and
tATgel organs
Reproduction/devel oprmental From 2 weeks prior ta Fostal and pup growth and survival Passible with an extension of the
toxiciry screening tests, TG mzting uniil day 3 until day 3 exposure and observation period,
421 and 422 post-natally bt Umndted group size leads 1o
very low sensitivity
Developmentsl nearotoodcity During pregnancy and Phiysical and functional reaturation, Yes
study, TG 426 {proposal) lactation behavinural effscts, brain weights
and neuropathology
# 4.3.1.1-4 OECDTG426 FEAEMIEmIEATEICI1T DITBY D= R A > b
‘Table 4 '
Behavioural endpeints at different age periods in the draft OBCD TG 426 developmental neamtoxicity study (OECD 1999)
Age periods endpoints Pre-weaning before PND 21 Adolescence PND 21-33 Young adults PND 60-T5
Muator activity (incloding habituation) Once Once Once
Maotor and sensary function - Omee Omce
Learning and memory - Onee Qace

FND, posi-natal day.

4.3.1.15 DNTiEHHAFKEORENER

DNT iR O GFHE, REDOILFEIFI L ERNBRORR TH L, DT v A~DSME
ZiE, BFEEMZE, Bl 20F, R EER, BAEBERE, 5% < 0TS OFM O
R, SR8 (CREROER BEER. BUF, FEBUFMERE (NGO)., —ikmiR) oftk
HENEEN T, DNTHEEBIROESIC L 0 b EEARREL 5 2 01, 1TEERKR
R ILEMESE (CBTS) I ONC & b s L UMW) DI A AR MO EMERY 36 K OVE & HLE AT
BEMEICES T2 US EPA =& TH D,

(1) DNT =¥ FRA v - DREI L OMEHEME

I O FE AR FEMENTFE THAYE S 4172 S £ & & ORI WFFEE R o0 LR PH o0 B v AR
H T o HATENV e R B FICEMZE (CBTS) 12k oMGEL (72, CBTS IZI%, 6 WA
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B5- LT, BAMREELZFOBMD 2 WE~OREORELHET D0 OEREL S
TATEN T A ANy T V=% LTz, 2D, AFNVKELT 7 =4I ThHD, CBTS
DIFFERERIC Lo T, EEICEE(L SN FIEIX, BFZEFTR OITEISUS D3 % — o O FRBLE
ERRAET H Z ENEFES e, F7o, CBTS X, TEEBROBEOHEEICE L CEERT —
Bablob Uiz, 816 LD 7 L —7 1B\ T, MHEMREIILL T LB ThoTe, 52
BT T 7 (0.05) ZHWTHEDOEL AT 5 DI E R bRE, BEEESSI
BIZKE LT 7-23%, AT 2 MR FIEICH LT 2-26%., EEAKEEFIRICK LT
18-20% Th o7z, T D OFEFRIT, EEXTOLEWICBET 21TEREIL, B Ih-54
EFCEM L2 DT EN S MOFFARHME & FFICERTHL LN 2L ERL TN D,
MRATEN R 7 U — = 7 FilEam (DNT i X Ot mtalBric v s i s) 1I2B
T HRERITR OFEmIX, EHE b E L2 MEEE (International Programme on Chemical
Safety (IPCS)) Thiaw bz, Gal 8 BTN L ORMBRICSIN LTz, OB T, L
TDOAZEKT > b OMREEEGECFEZ N (B =F o« 22X 727U LT3
R, XFFAr pp-DDT, kx> NN-AFL>2 277 ULT I KEOEREER) .

(3) TEBEMTRIZ LMD TR

FRARIMT S 4k &k, B FE CEHE L 72 3BRs b b o EEE P2 IERRIC TS
MEND ZELEERT D, INOOTRNIEFICHETH L, BT =2 B0 o85F610
HEFRLRN, B8R D, R CAZ U —=2 7R 4T TN TH, B Ok
XITEFICTELNTVWENL TH D,

1989 4£, US EPA |% [t b L EMW)OFRAAMRREZIED EME DD E BRI S]] LT
U—2rvay PR L, 2O HBIE, BT —% % DNT BElsBime., U&7 i
WA 2 %A E RIS 2 2 L Tholz, BUF, PEES. —RBERER L OFERANLS
MU 7=8EMZE 0, (TRE»OEY) (KR, A, AV RVEORT7 oy 7 Py) il
M AFNVKER, EREMEO T == A >, $h, =&/ —b, RIVBEHMET = =— L R OA A
ACUTe BRI T 27 — 2 2 Bfst Lz, £ 2C, & M@ ERT — 2 MO EERH
OE BRSO E DGl S e, EHERIER O 7= 912, LU OBSEEDS M S 7 - TS
R L ONEBEGE, FRAFERE. B EMITEN/ A CMARITE, JETEARER X O TED,

FDU—r vay 7 OEERERIL. DNT BEILEDOY —27 v a v SRR ENTEY
B AR E O RS Y & U THER LT,

FEARWTH RS MEIC B L T8 < ORIR R S 23 A OREIXERICET 2 D
Thole, FlzX, lEFOE M, B 7 (J8) BEOT WD A FLKEYEIT < D2
X RO — BYEO B HITEI =V RARA > b B X ORRRE A = KR A > MIxf LT,
B 52032 RIS EBIR AR Lz, 2T, MR ICL > TERIN TV DU TOHEIC
Dlco TS ARRE (<8ppm). FRE (3-11ppm). miRE (12-20ppm), 1TH)
IIXLLT O LB HBEGFORBENR DI KR E CRAEE £ 72 3R ERIE, TEET
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WEE L OERIC R T 2 BRAEHERZNR ., mIRE TEEORKRE, Bk L ONERICE
B &R,

T RBRA b EABEOBURICESN T, 2O TIREN R ERMIEREZ T2 Z 13T
ERVNEEBZ LNTZN, #Ham ORIG5> TeALFWE DN DT DWW T, ABEIRERED e
B EZTRTWVWKPIIAD EEZ DN,

B G ENIZHEDOHIRIZ L > T, BEIZAFEAOZRN R o, —FH, HEONEHHIE
(B« MMM NIRED) &2 ot d, B AR Z R L« (RIS, 1 220 L
2 f507), LarL, HERGFT —21X. Z2< 0546 (Frice hogd) RonzbdTh
ST,

ZOU—r v ay IR OMZERRIE. LT OGRS SR 5, oF 0 FBAEENE
DD RARA » M U TR AR EEOBRRIC 1T 2 EEMuEmEIT e b
DRBIHBETHAREERH DL E V) T L 2R LTS,

43116 HAEHREUHABROT—42%E DY RYEMICERTS

(1) b FBEUCEREWICKIT 2 PHRMEROREE

HLLEICRIT D EE, B ML > TOREEOBEN SRS 57205, IMNEE O
MOFEICBET 2532 e den, B hETy hOMBRROBEEDET 2%
4.3.1.1-5 [T, 22, FEREFRELZIT THY . BEERLDITRIN TR,
RENTWDDIFEEIEZORMTHY . 7 v MTOWTEFALIT, & MIOWT L
TOEMEZETDLENDD EEZEZBND,

# 43115 B hETy FOMBRROEFLREBICBIT S FE LA XV |

Tahle 5
Some mapor evenl in the normal development of the nervous syster in htman
and rat
Human Rat

The neural plate appears 3 week pe Day -9 pe
The newrs] crest is formed 3.5 week po Day %=10 pe
Three brain vesicles pressat 3.5 wesk po Day 10-11 pe
Closure of newrophores 3,54 week pc Day 11-12 po
Cersbral hemispherss present 4.5 week pr Day 12-13 pc
Cerebellom 5 wesk po Day 13-14 pc
Brain growth spurt period 6 months po—1 8 mosthe pn - Day 0-30pn
Cessation of cell proliferation 68 months pn Day 17-20 pn

In whaole braing

Based on refs. [41-44]; po, post coituy; pn, postnatally,
—MRIZ, AT v FORIEEIX, RS 2 HERMoe MelRoEICHEY L, —H, &

%610 HOZ > M, & hD O TRACHYE T 5, - T, 4IRS 3 @M O T v b
TAOF TR Z > TWHHF L, 4IRS 3 Hob MelROZ &R T TiERy, B Fogt
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BRI (o0 3 M) 1T Z ARBGBREIE. Ty POHARE 1 HOZICHYS T 5,
HAEFIZROMBE XA I I EROZERNHLOT, 7y bt o ix, RUHEE
FEMH CILEVWDR D Z L 2BETHILERNL S, HlziX, & 3 He Mo <ix
BRIEETH Y. 7 v MHROPIE IZRBEICRILEE TH D, b OMER, #&ElE X
ORBEHOMCET 2RPMEORICEELY H 25, [TolEL b N Tk, BEICBELTH
HEDHA I TOENRD DD BRI Z 5 HREDIEFIXFR U TH D Z & 2 EIHIC
B ZLIFEETHD,

(2) REDE

FRIZBWTRETHEIE, £ RIS T2 THAIELD b, BHZ ), ZhIIfEA
DOEHICL D,

Bt 1 7 N—T Y70 OB OEMNIR S TN DO T, AT b~ TR I
RERDH D, # 212, £ OB HEIZRMZ DL THA S LEZEZ LD, FiE)
MOGEIXLMNCESMTH S, & 312, & MI, EREMHEIY T - LEnEmn &
Ez bbb, VA7 IR TEE . #WIER R ARB OIS T TR ZROLHITD
BORL LESTERE T 5 ARl (Bl IXBFEE O OI) 2BETILERD D,

(3) VA5l DNT RBRoFEst2HEHT S

1Z& A8 DNT SBROFEEHAY, KIS B2 {5 T LT\ US EPA BT w7
T LEICHRE ST\ D, 9 hEOF AR KO 3 OISO E i iR ER 12 fE o Rt
S 1998 FEICHEH STz, WA 9D H B 8 FiE, BRVEFAEMBEEIERBIC L v R A
REMEORENBIZI N2 L~ (NOEL) 3B NOEL L VK<, 23250 @ 1 i1
YT 2D Tholz, HAEMREEREBRO T NOEL X, ZHAI 9D 955 6 oAbk
RO+ NOEL LV HAER< | 2 OFICHY T LD Thote, HEERZ LI, FdiAl 91
D HH 2T HONT, FAEMBREENED NOEL 23, JRVERAE, AFRE 72 13 st il it ¢
BN EDOHKEI T F FRA U FEVEWNIEFELN & Th D, YRGS ED 72
WHLET DNT BUBRICHIBR ST ey, BBRERIZLUTOZ L2 L Tnd, DED,
DNT W/, o 7g 2 EFHRBR G E B W THHE S NRVWIE O RARA
NEfF LTS,

1998 4ELIsk, US EPA (ZH#H & 5 81l DNT B 0 %%35%) 70 fHicsgim L <k v, Zh
5 ORER T EPA 581 % 721X OECD TG426 THRE S NLIZ HFIEIZHESN TS, U A7 G
BT D 2N ORBRGIEOHERICET 2 AROFFHIEZREI TR, Ll U
A7 FMIZ 3T % DNT B0 BT 2 TrFHA D 2004 FICE Iz, EWFT
—HRX— ZADFHLO EA AT, DNT #RERARE STV mAl 19 tFo 5 5 5 1R
DUWT DNT RER23FEhE S vz (FAME 2004 4F Makris), Z 2 CIREMLEREZ FFOHE
%, 245D DNT &3k 5 DN 4 DT, FTEIEHM & AN B AR IC B 3~ 5 K
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BN ENTN, MORBRFETEINERHETE o2 THD,

fEMA B E O FFEIZRTT 5 1 OMRATERRER O B HRE 2 7- 95 72912, 1990 L4
e, KE, 3 —m v B XA AROEFENTERT CFEM S N7z 174 REROFA N El S iz,
IEFEWEORNRIT, FHARE (81%). BEIR (7%), TEMALFIES (1%). A (10%) T
botz, REBEEREZE LT, fTHT A —Z —OFHlIE SRR SN D Z L, #toT
ZOREYL D ieinol, L L, oA T A —F — LREOITENI ST A — & — FRChf
FLATARE, 28 118 7 17 1 (15%) 1B W THEMBIZE IV L ~UL (NOEL) WNER
Ihic, E7z, ITEIREEN M T NOEL #E#&K L72DiX 3/113 (2.6%) ThoTc, ZD
CZLEEMUTOZEEZRLTND, DFD #ER Lo EEWEE LNV TERSNZTHA
IFELFINDDNRT A—=F —DFENRITNLERICAM I SN THA I L) 2 &
THDATINT A—F— T MET LG HMEMENZ RIS 5 L0 ) Z &0, #i
BESLAT IR, T2 O OFEYERYFER 7 1EIZ K o TIRE SN2 WREF O -1 ORFEREREIZ 5 2
HEBICET 2 EMARM L, 20X 5 IS T OMBATEN M 2 B0 JATe 2 & 23, fhiR
MFEEFUALFEDEHIEL T2 Z LI L A MRAITEN R Z R 5 2 LISk 2o
Hilkx 42 &3z, UV A7 =& 2 MEZ & o7z,

1998 DA, 2004 FLUE D FRAUFHA T L O 2003 FOFHEDFERIZT—E L T, #f
R EAEXBEFTET 57200 DNT RBOLERBS IO FO@FE Y 27 5o 7=
®O DNT 7 — % OEEMEZFFEL TV D,

4.3.1.1.7 {LZFEYED DNT HERFMRH LD EH

BUE BRA E 72 IR LT E OB RS L OIS > TREBR L 2 T e 7220 &
W) R ESRFIIIAFE LV, 20DV EU B X US 28T 23URikng 1, 35k
DEFE LWGAIEL, WEDTZOOFHLOE S FEIZHEH > T\ 5,

it US EPA 13, ZE O REmEMR BRI O I m B2 Eii 325 & 5 B 1Bk L
7o

EU Tid, &A% Z%Z B2 (Scientific Committee for Food (SCF)) 73, \\-2%8A4:fhik 7
PERRBR NS LB IR DD ERTET DT D DFEEZ TR 2 72O U e PR Z OFfEIZ IR
DT L 9T L,

WET U A7 G- D 7= b O H i #5 #+ 3CF  (Technical Guidance Document for Risk
Assessment (EU-TGD)) 1% 2001 FFi2, Hiilds L OBEFOWE R L ORAEMH O 7= D DR
BREgIE (2 OECD draft TG426 &7z, FHWE. BUFWHE B X ORAEMAI O T2 O L b
PEERBRIC KT~ 5 7 — Z BT, — KA LA P IS W TiERE S v % - Z1EGEER (OECD
TG416) ¥ L O /EWflG s/ RrERER (OECD TG414), L2 L, ZhbD7F—H#H
FEEZUTORIIMEIET S Z ENFRETH S - BEEGUR, IdEER T L OLRikatr, 7
AR RO LENEZIET 256, IO B I FEZ WL LEN D H, AFAHER
b oL EMERERT — 2B LU0t MR FTEEMEOF R 2 MG L 22T iR b0,
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AR R SUER 1 O RER CHIR SN AR PRI EZ S LIZH LT T H72DICE
M S RTF U B ZLTH LB MR TZEOWE ) CNS O EM: F 7o 13
FHRFE A SR 2 2 LRI D D E T TR R U < AR 70 bR % (R R
RIVEY, TERIERAVEY, JERMEARLVEY) % CNS LUV THET D 2 LgEbiLd 7
O, FAMREMERERII I ST TR 6720,

FA TR O L5 EU-TGD OMEHEE 721335 KIZ, US THEHESATW D b0l L
TEY., ZN5OHEERF0E, US EPA ORBRIZIESWTRIEZ BT T HhTn
Do

FHRE D & EHEHROMLENETIH G0 Th 5, 0] 213X, B EEIC BT 2 T,
KRG HERBRICHEKTH2HDOTHA D, Lol RIKOFR iR EERBIL, HDIR
ONIZFHNTE L OS2 FWEIZOWTOARAERIND Z LIk D, (E-T,. 2D L
WL TIEZ ZTELDOIRY TiERY,

CNS OHEr SE BT 2 BT — 2 13, BB AEFEERBRIC L > TORAFTE 5,
Z ORI, EU-TGD OF —# HEZEMEO—ETH 505, ZAHARGERD e ) 0 A5l ekl &
LTHERE ST\ D, Eio, BAMREERERZ “HAEBRIBME U TEMT 5 2 & 2HE
REND, ZORE, L5 TRFIVTBELFFICEFE SN D FE2FHT 208 L, £ 95 3
SR I N—TEEH L7 TH LW D, - T, FAEMREFEVERNZ B AT
FEE, CHREBR O GBI ELRE TR SR T U R B, o F D | IR IR A FMERRER N
FEh S LD ETOBFEICHRETT 5 2 &, 1> T, MR MR 2 I 2 O LE 22 Bl
T=ZIIAFTERNI L H D,

& D IR O R TEN L R B F BRI L - CURHARER X OMEBEREE A R U2
BILEoTHRUES LAV TRELGD Z ENRFEIESNTZ, b NogEe, KEAKRE

(<2500g) 13, FHEEFEAEEF O Y 27 HMOERETH L (£ 4.3.1.1-1 2), FEIEHIEIC
BOWTH, BRHEAKREZNB KL, AmOBIITHBELT 5206 LIV WEERE R 20 BT
ELT (DFY, DNT FEiDs| &4L LT) ARIRITNERLRWVDENEHET 52
LIFHETH D,

ZEDACTFIED AR AR O FRELROWMET 5LEXA6NLHDT, £
AL H DALFWE DI AR EMERRIT Y 2 7O ERROBELZ RS Z 2 MR LTV, L
N, ZL DAL E NS DT — 2y MIRANH D &) 2 &id, BAEMREEY
Bt LVRWESEWE O2 TERERT 2121 K ORI IR+ Th 5 rlREEE R L
W5,

TR ZE - EU O k=g i REACH (Registration, Evaluation, Authorization
and Restriction of Chemicals) X, £ D HMD 1 DIIERED @K UEREZ HEIZIZT D Z &
EIRRTWD, by L-YLTREEE 721l A SN DL FEEISKT LT, A D72 O AT
BEEMB L O—EDNL—/v (DF ) 7 —F Eff L RBREEEE) 52 6T\ D, ATHEMEIC
P DHMELEL, b LB L URBRFATITIG U T AdH - BAERMER 7 U —= 7
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B (TG421/422) . RIEFAEFMRER (TG414) and/or —HHAAEFEFEMERER (TG416) OF
— B EGODLNENTH D, LovL, BRI, BAEMKREMERR (draft TG426) & DNT
T RARA 2 b2 ZHAERICIY IAAZEOZLHEOWT b EEN TR, o T,
REACH M2 T DO sk ERED BRI, BEPORMZ R BEL TH2RUY,

TxiUE, REACH #24% | BAEMKREERBREZ GO LI IEETE S o1, £ LT
Z I TWW5 OECD DNT 58t (TG426) % 2006 4-H1(Z OECD M EA AT 5 Z L1z
LoT, Zo7meAnERT L Z L2 MFFLIZV,

4.3.1.1.8 #IELEER

/NRIZ I T 2 MR I I T OHEE ST & < L K 12% & Wb T\, FEEH O
HUR AR R X R RS DS S W ERFE ORI BAMREEYE DUV DT
bt FTEESNTWS, BlZIE, BRIRMET Vo — VEBERCB T 2% ) —L, KEHED
AFNIKER, B Z A PCB B XU, BROPFEIZL > T, HOFFEDRI T
T, /NEOMRITEWRBEREE 23, SERERE L IRV E T, E73e KRR N2 AF
EEFTICHALEING D, WL OPOLEWEITBICED DN RBAEMREEDE TH Y |
ZIUH ITEHEPHIC R SEE B E I EE IR 2V TV S,

b k& FEBRT — Z MO EMER D E ENE ORI, $h, A TFAKER, BRI 7-EL
HEAK, 7==r 1>, PCB, =%/ — /LB IXOBBHEFRICOWTERHMES LTV, £
L CREREMTIA RS 12502 < OFIRA R SN TV H D, [F—EOREIIEE CH D, 20
Zlid, BAEFEOMO T REA v MBI L TR, B ER TR DI R AR EES
b MORFEIZHEET HAREENRH D E WV O GELE XFRFL TV 5,

B E ORERIC BT 5 EE. OECD RERFE#EHE (OECD Test Guideline
Program) I[ZLAFD#Y Th 5 : B AMENERR (TG414), —HAE (TG415)., —
HAEER (TG416) B L OAFHFMEARNA 7 V) —= 73k (TG421 B L1 422), 2 b
DFEHI EN R AEMREEO T ORERE E ATV e, BRI TV % OECD Fs4:44
REMERER (TG426) (I L7 BRE L CTHERT 2 Z EMNARETHY . DT RRA
ML BIZE T HRRBRICE EhE D, 2 ofEEHT. RBRWE o R AR E O TR &
FHET D7 OICHE SN D MLEDOH 5 B b O R DI B3 2 BhfEEk H 5\ VI3 RE
FHT Y RRA V NOBEEZ R LTS, EHIC, 2O, FAEMRRME I L CF
MAATRER B OB EZ R L TR (22 CHELNLL T — XLV A7 FHlICBE L Tl v (E4
TE5bDTHD, ZHHOMS UT-FZIC L RS 2 Offim e XL TV 5,

OECD #/EMiE i IEREHI T E LBV 2006 FNICER SN D, TEHUE, DNT 2% L
W EU O E % REACH O EMEICERVIAEND Z 2L, BfED L Z
4. DNT # 51X REACH IZHAAENTE LT, BEENEWRETOMER#ET 5720
\Z DNT B OB A RO DB E BNEmE-> TV D,
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4312 [BELEYEOERERESUHRRICBTIEEZESTH ©

43121 BX

BREALFWE OBERBOATEIIE L O T A RT7 4> (OECD (B /1B Jshst) |
OPPTS (JGY:bhIL I EWER) £ Ofh) OPFAAIZ L > TS TnD, Zibo
FREHIEIRM ORI b H X5 2 < O BRI 2 FFo & [FRHC BRI EWE LRI
fn D U A7 FHI ORI IIFE R FET D THUOHERIIZND 2EOIEM TN T
DFFRMEICHRT 2 b H D, LD O, EIEMITARICKR LERICBER O H &3 % 5
SNDHDITx L, BREALFWE IS EAICIE L, WEHELREANZERT L 2 &N
LINCEHEL WD THD, ZOZ LIHMEFWEICBW L, BERES I ORISR L5 A0
E VS TR TORMEEENTDMNICE NI EZERL TV D, AiasCid, BB L mE o4
W OB, B R IGHFTRIEL Vo MICE S £ Tk 5 L 3kic, Zh bR
—EHOMWFE TOREFHIZERK > CRlik ¥ 5, BEH® 2 WX FEREEOE R T, 208
B LA v #—3y FTHEATREZR S DIZOWTHHBIB L 72v,

43122 BRELEVERBRIREORKRT

LS ORER & B GITHITTEIC L > TEEL SN TV B AT 5RO MBI A E >
o GERIAPERE D L IIBERLRORE) ICL > TRE D | 2rEFERER D &30 AERER
&V o IR IRWVEPICIE D REBRAT O D, 26 DRBRONT, U FICE_S 04 RIA
VBXOEREROTA T A U PNEBTERIE A TR E O M AR B W THRICEE TH
%, (ZZ T OECD Oz AT 5728, US EPA  CREBRBERH#ER) Lo o
BN L DEER 72 A RTA VBFET D)

A R38R B MEER(OECD 414, 2001)

— AR AT RER(OECD 415, 1983)

R EERER(OECD 416, 2001)

ARl - BAEBMEA Y U —=2 7 HiAOECD 421, 1995)

AEHE - FAEFMEA Y ) —= o T a2 O RKAEER G EENFG R (OECD 422, 1996)
AR FEERBR(OECD %)

IO B EEEE (NOEL) NRESND, TD%, Zivd OB ORI
t hAOEEEHTTHDICHNOND, Z OB TEER 2N #EA S50, ZOMET
WE 100 . DFEV b MTEFEWOARLIAELEL I nE SO HE (—HEBIGFAE
) OEBZO—ELIND, 2D 100 LW ) fElE, FEFTOZAEREY 10, N TOZERE 10

10 Buschmann J., “Critical aspects in reproductive and developmental toxicity testing of
environmental chemicals.”, Reproductive Toxicology 2006 Aug; 22(2):157-63.
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& U THAEIGE TV R 2R 1 & LT HIEIREM Cd 2 03 T I~ OfF 22535
ETHZEDRH D,

INOOEENREZEIINZ, AiEEEOSEIIE. LT WEIX 1993 3 A 2 7 B
93/21/EEG A RT7A A& IV ITHEWNHE, orEnd, ZOEGHEDOH T, 2D
T RARA » MIMSLIZEE SN D, FHU,

ATEEREFE ER - (R

F& A B O R F (Rp)

Thd,

SHEEFTOBH. BLOBEE COMRAEEL TLEWEIZ3 O AT TV —IZEE
No, HHEFEWENESETHD LW ) B S FET D,

s TEY—1

O b FOAdEEREZET 52 LEAMBN TV L E

O b FCTRAEFEEZIISEZ T ENMON TV DL EWE
AT AY—2

O blnrbe FOLIEKELET D L AREh b~ {LFWE

O dlzhbe P TRAEFBMEZISE T ARSI ~SLFEWE
AT 2Y—3

O b hOAFEEREIC R D& a5l S 2 b E

O b MBI LRAEFBEREOBRE LTI SE LW E

¥

WEL LT, #72YU—1 (RF1, RD1) (Zi%., & h~DAFEFEERT o v LA ZEH
ENTOHILFEWE NG TN D, i E OB RER T O R BN RIN TV A ILFEWE
A7 =Y —2 (RF2, RD2) & L. (b AEmttRT v oy ABGEHEND TH A
I AbEWE L L Cibhb, 172V —3 (RF3, RD3) 3 &&aMll+ 5, #lziX,
B ER COEK RGO DBENME SN AL FEVWEEZED L, ZNETOT — X0 bAE
MR T Uy VP ENZ LRI DOWE. b LIET =2 BN EN S O EITES
SNDHZENH D,

ZONFEMEIT A TORBOP CROELVEETH D, LWHIDIXREAD] T—4 b
HERIZDEINRTNE R0, ZI06RENELDLIZERHLNLTH D,

LW E%Z Lo 7 TV =2 L%, 2hDIEBLF O U A 7 4] (risk phrase) C
FoRINRITR B,

HTAY—1&2
O R60 AJHtEREZET 28N 0 H 5,
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O R61 MRIEIZEEFETHLIENDRH D,

AT EY—3

O R62 htkaexET 25U X7 OR[N H D,

O R63 JRIFICAEEFETHL Y A DATREMEDN & 2,
THICEELTHA R4 VRBREZ A TRGEIELEVE D —oD U R 7 EANH 5,
DX,

O R64 RATHETCOLNLARICAETHLIENDG DD,
WD U RTEMTH D,

KRITFFEDILEY ., LWL ZOIEMEEZTRIRGWOIRTE, EHICKE REEL KX
R

BT EIIZY A7 PNEND L ZFERAT DIERPATICH D D L FHRIHEFLN
BRONHDOD2FNZEND LWV O HBERITIE, 2o OmEIIeREE L THEM TH S,
L L ERT A &7 —Z OFHIEFE D BT WL OO BEEREEFHEIFET D,
INBOFRIZEENDIHDE LTL, ZNDRETTIERWA, 74 7AT—VDEE, 4
FHEW)TOMNFE, ADME (WU, oA, ARG, JRilE) SRR, Bk Km0 7 —
ZDERE., FHEEERBROTYI AL o FRA Vb, FEERE (developmental
milestone) D fl & IR, RERT 1 (FrgkikBk (special studies) xf {55
(one-study design)) . FEIEAEIEN A & BHIZALOWFZE, SBR~D U —DfE A, #Hs
X/ HDHNNTEMT S RARA » bORM., 7 —#iHiliick 175 U A2 & potency D&
mETHD,

43123 EEBREZXIE

(1) EZBRRRICBIT I EEREFHE

1—1) SAT7RT—VDER

TA T AT — VRO BIEEIE, fRe e AE, S F 0 Zheal. MBAR. B4,
BESLIIAT, S ONCEERRA, BN R RIS AT 2IENA ER RO TH 5,
F0 ., FBHERRICBNTCIA 7 AT =V EEBET L2 &0 HIL, BUEORER AL CIEEHE
DY TIERNWTA TAT=IUR b LHLETNEENERNET ZE BIUFFED T A
T AT =V TIETFEE DRI U URZ R IR m W L W O GEILE TS 2 & T
bbH, TNHDREIZESNT, BERER RN HESD 674 7 27—V AE
(Life Stages White Paper) Z2MARE SNz, H2HICEH SN TOWLHMEDH A KT
A EBETDLE, MRAEEERBRNETOTA 7 ATV 20 EIF b 2 &nb,
ETO (FH) T4 7 AT —VIEIRIE 2D A RTA UPNEREINTWNWDZ LD &
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Bz, LinL., #IHIORENETELZIICKIET BEER) 2RI DWW TONFERRS
NTWNDZENRERRKTIED D (TRik TRIGEIE D A BB 2RI N0,
ZOBREOFEFIIEBENT A 7 AT — 1k (life stages tiered approach) & F1 fitfUhLiE
(F1-extended) —HAR/EMFEMRBROEAZIREL TWD, ZORBRIL, BELRET 57
DIZF1I RO LY R&ERY Ty b (—EMERES 38) 26 L, afEfefEEo R
RAV MBI EIZRDTHA D,

1—2) ShEBY TOHZE

OB EROBEROEHENIFR L LTROHEND O TH D BEE L L THA
TEBRIC I TR AW & bl L7236 OB A DIEZ LT SOV T ORFRAED Hi T
Do WIEAEMITHMIC UNSWEURAEY] & B2 RETIERN I LT —RIICFE ST
W5, BEKERMERSLF (FDA) 13, /NERHH EI G OIERRZ SMIHEIZ OV To
FHEARLTNWD, T, Bix RBIFEICIIT 24 OFEFREICS K LTV DHHE
MbRDZLNTED, ZI0b, ERFEAITERA 2B L OFE 4 ORE RO TOM
A9 BEFY) (heterochronous) ML Th D Z &R CTE 5, Z OB, Hl 23R
ENDRERENICIEGEA T2 L) K HicEE LCERLRBRICEE L T 5E07E08,
{LZEE OB TR SMERIICEE LW b2 BE L H 5, Z OBA I @SR
AR BV COAEYFIMERICOEET D2 ENEECTH L MR E L TEMEEICEL
o THRHARZRET 2R ERH L, KETTED—FIZHON T~ 2% (TADME 38k )),

1—3) ADME #B§&

ADME (W, o3, G, #REH) BT, FrE OB OERBEREIC OV TOIE#H.
BROZEDOY A7 IZHONTOEERERIT CTh 5, FAFMHERER & ORHE T 2 SOFFICEE
REENRZET b D, b OEWHI BB 2@ 22 (£ L CHARTEMERBROER &
L COME/MACEIZET 570 WO BT, 20X 9 ZeikBRoFE & ARICIERFICEHE T
bDH, HIT, Frx REWFECTRAEOEBRITERFTH L Z Lnb, HIEIXI S B/ I
CTIA4T7AT—VTRIDHO TR, ZOMFEITOEWEIL, ElEKE & MDA
WZBWTo [#EZEY (brain growth spurt)] OfESTH S, B N TIZZ OWIMIEFIE L
U CHAERTEERICALE L TV A, EHRE CITHARICIES T 6D, T ORHITFICE
HThdHILaBET DL AP BEEMZ @RI 52328 U CTERS W]
TiE BEBECBTD (Fry v 7 IATEHT22LbHDDTHD, ZOHITIE, T
O EERHIALEY ORGP AETIIRL 05—, E FTIEANTH L, Lol
LRIV DD, T RIZ, ZOEWPEEREMZ @RS 52 L 2RI 7T TR, &
2B L THFRZEDOIEMEERT 52 L 2HRET L2 LITHEETH L, ZNICTY TTEDS
RNEFITH, F~DEBIRENBEINDLXETH D, Foxr OMF5E CRIEE) TIL, ok
%7 HOGERERE O T, FE01% 1 0 B2 1 H 1 EFE D nose only W AIZ KD+
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WA T 5 2 EDBRGITHARETH 7o, 25 OFETFORERIMTIT A EEE T,
ZDWEYEN DD,

1—4) AFEEERER
W& - fefr Comidil LU, HIERT - HAERZEORA &I, AJHERERER) A RE UE
IR ERE S ICH) OF A R A U =fHi0— D CRFE S LT 2 B3R 5L akBR &
o BRAIIC | AL R I RIS AR e R N EE LV, 2 b OB — R EB 5
WIE AR O —5 & L TiToi1 b, Ulbrich & Palmer 3 X8 Takayama fifl
IZE Do x, B ICH U4 K74 0%, b B O @O AFEBSRER = O IR 1T
AETERRAE AR DR RO A (RS LRGIa DR ARSI H) Th D LiftamD TTVZ) Ed
|2 Sakai fOFRLICHEDSE, MAICBIT ok bmEEERT Y RARA » M2 v, %2
ATOHE G NZHE) ~DOFEIL2H THRI TH D Lffam L T\ 5D, e bFWERERIC
BISH L, PHRTO®REHMZ 2 HEIZENETE 2D TERWEA S 0y (Dl & bk
ROBRIZE > TETORETERENZRR L2 Lo/ s i REFEFEERR T, =
D EIEFWEIZH L TORMTHIXFFINTEBY  ZIIT LD ERBIEREDEV/IT A
—i3. KR OFEMZERNEL, K OEBRE I ONTRE B, EmISEAL, RIZ. FEFEOM
MEEORETH T,

1—5) RiZEHEE (developmental milestones)

ICH 74 R7 4 > ShA : IR OA G w0 1T, TEEILHIRIREO K b B WA
HTHY, BFholE, KEOME. @Jﬁﬂ:ﬁﬁtﬁ%mm@%“éﬁﬁxﬁ ENDEEIIFOREL &<
FHBALTW5 ) & LTWD, £I0bliE, @E O L O HREMEERBRO R} T
X, FOREORE, = L T/EE foc%%f& EITZIERDTHD EfEmTE D, L L

2B R D & AFOERERINTT — 2 OFHIERICB N TENR Y ODELOH HFEH L7225
foc FHuEe sz, 2FE0, b LEREDLZTZ Y RRA U FEARBREZFICLTLE Y &, BRS
MDD, KEA~D (—F7ZR) REICEE RV Limld 2 LICERNR R RN
Thb,

1—6) %A (special studies) & {EBIRABR (one-study design)

(T4 72T =V DZFE]THRRTZL 512, 2 HREBRILFL OZEH 5 F2OHAE T,
Diel &b —ROEFEMSRIZIE Y 1T 5 R R0 MRS L OWRRFE ELH 7 5
ZOWMBRE A T TIETEDREIEL DT RBRA VU b EFARDRETH D, LnLAEND,
BAEATON TV D " iRAEEMRBRIIBEIC o AT 4 v 7 O CHEFIEM L L TEBY |
BEF O TIRHPHIZIE S (broad based)] ~® THi#lO | =2 KRR A > boBINL, #BREIT
DEEMDHE D B R EEOFIMEEZ R D fEREZ LD A TS, M T, BUEDO TD
AR TR AR ER BRI X B AT 72 “apical test” TH Y, TP XU Z ORERIEITIE 22 552 O
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R~ DR LT Z LN TEDLDTH D, TEH LN I NS HR DKk F
WA ME AN T A v SNTeA—F = A R T FA VR 2L ORE0EET D
‘(“&)% 50

1—7) RABRB A B2

(94 TAT—=VDERE] THRMLIZL S, BFERBRITA o4 32 Tom# o1~
AT =V ERNRITEATNDN, BHEMERB N REZEOBER L > Tnd, — 5T, BE
PRI L B D WD AMERER 7 E A2 & L C 3ok %@ U CRERA TToD
BAEbHDLIN, 2O ORBRTIXE~O L GITHEALY X 0 RICBE S LD, MR L
WE DOBGFORBE TR TORET A 7 AT —VIIREDO RIS & 72 2 13, EBRTITH — 03Bk
TETDIATAT—=VRBRETHZ LIV DOTH D, R EER
RYEZEHRLE L TWDIRRY A T THDHZ EITHATH DN, ZORBRY A 7 TIE I — 46
O (RS —ETHD Z EHE) BEEILIIBR O S LR 5RED - ORBIEH S
DDHTEH D, 50 OBPITEERLIFC A GERNCLY Sd, iSRRI AR
FHEMMATHIEEBEZTHROVOTIHRWIEA I 0, 2D X 5 ilBRFIEOW] b 7Rl &
LT, RRARRMEIE DS AR, HZERT - AR RIREERR (1T X 2 RIB(LE BT 2 BEAF O F D F
¥ T EMEHET D LI W R D EERBENREBRICHEANTE R VAT 4y 7 ADHETEY
R ThHHZ ENRFETFTOND (M5B (special studies) & fE5IFKER (one-study
design)] ZZWE7z\Y), FIZ, BORIL Z L EMAEROSRIEZ 4R L TV o3
BB OEEREH FIZEIND Z L1 D, Z ORBRTEIT A SRR (T Z
A TAT—=VDERE ] Z) OWEL L@ 2L ZAEFON, BTOIA TAT—Y
- TEER OB AITZ D E VI RN S D, — 5 THRERERIKIZ L > ik, ZHtfAsm
IR & B AR Z N ZE N ORI OBEMEIZ L) —HORBBREL 2T 1
J AR TXEZ &2 & ZOMBBENEBAFRICRDZEbHVGL, WTUIE XL, 7
RE T DR T HARATEFEMERER O R REY) 2 5 08 AMERBRICRI 3 2 2 & I3E RN S
ENDHRETHAI,

1—8) FMUH—

NUH—iF, G2 ONRBREITI XED, HHNTITLRNRENEES{LT H72DI
RIERICK LTl D, SRR RG] L LCid, AR EERBIImORER Cligsh
TR O M & TIZMENT T 5 7o DI Tl b L Z OWE D KB THERFEME b
L3R EEZ R TR DI - ) Lot boRnE oD, 20X REWVELICIE
WL ODOEBERHBEFENFET Do WA RT A4 T S5 FiEZ O % s 12 Fialk
THREEDTHL0D, MARMIC THEZFITHITT 21 &\ o oftilid 2 < Bigh 7285
BERIEY TIIRY, REOFFIZBNTIE, B<EIZH 2> TEY ., RO FEHFIIL T
TTHPA S BITHEDRT SN DR EBIERROKREZ RS BE L7 ha—Li
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HEFMOBAN S OERE L VT2 s, M T, BRBRIZEICH A S h 28k
DIMEANC S D 2 & @B E I, TR Y T —0BRHABRICEETH D, NN
2 C, BEFTMOBLENSI1X, TR D 5\ Tl OmMERBRO WS s THRIE D IR
BB DB ERMANDIET TRABGEBZ W, OB REMDOTA RT A4 R R T
BERZOOYOBEH L IFFICHETH D,

1—9) FHTY FRA B

(L ERRERI 3 5 BRI BT 5 2 0 IR W Eb - TR, Fill TIEN U
GLVE OBEA R TRV IR & 72 0 ZFUEBEIC AR T A R A4 RO
EALIZBNTWD, FEIERAAL 3T v A L8280 % 7= Hershberger 7 > & A 72
ERIZRME LT BR T A R A U SN TEBY , HE L LTRRINTWD, HBARE
PERBRIZ 0 PRI RARA  FEMZ D Z EICHIEY RN D 5,

BT Anway il K0 . RNOPIBIRELE D% AR I RAEN &SRB ICRA T2 b 9
—OOBEEWMAlE AR SNz, O OMRIZIUE, B r7uey )y 7y Res v
TERWE) A R 7 (A ba 7 AEHWE) Do b IR OEIRZ > K
WX o MR L, KRR (R8s R OIRT SO RIEOFRAR A L
O AR EBIA 2 F1IARICFHE 5, I, 20 OB & 23iid L7 #iH o1 F1-F4
DORERNHEATRIIEZ 8 L Tab-> TR Y . 2O AETA~OREIT, AHfiiEO DNA A
FIACD R — L EBHE L T, EDZ ETholz, ZOEREENHEMEZ > T
AE S LV, Rk O ERBR OB SICEE L 52 5 2 LITNATH A9,

1—10) FRBRERE

BIE, RBROFHE, FHii L 20RO (BFENR) MIRICET 2 01 4 v A CEOHEME
WD Z L TR LY RE N 2 BT 25 10T TV D, S HIZFEELWERIZOW
Tix. OECD IPCS (HBMbFWE LM E) L FHE~OBREIC K540 Y 2 7 3Hii D
JFHI, 35X OECD EFEFMRER & FHHICOWT DN A ¥ o ALEREZBBE N,

(2) F—2FHBICR T > HEERBEFH

2—1) VA7 DEE

EU oA Gl#E0 5 ERR (EUES 67/5648/EEC) 13fEtE (A~ —FK) ZRicLizd
DTHD, DFEY  ALEHDOMIAITEREORE LTIV A (VA7) LT LAZOWED
BAFHE (O — R) IS\ T Thild, Abamoilid, ik, B X OEKM 726
WD R CTOEEBRIEEZHET 2 Z LIIARARETH L Z LEBINTINIETbo &b D
ETEHLDEN, RGO (REID) WRIRRRIZORMA Y ialgny, 2 OfEBE
X DEE OB EFEH ) ICBET2EEFEZE VAL E THLIREMBE I NI, Th T
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bEmORMITES THA S (BlE LTl TR EEME] Hisl), LoT, %47V
A7 FHICITBENRIRE S T U AZONTOT —ZNEFICEETHY EERITIZND
DT —Z ERHT 52 ENER IS,

2 — 2) potency (FEXIHI72BmMEDORIX) DBE

potency [TFBRAFIEIZ BT, Wb 5 E/EITEAH &(LOAEL) & FEEN % B UG %
FIEHE T DICKERRNIHETH D, ATHFEMHEICE U C3ATER COBMERBEDO BB
D, BEENIZEEIE, potency X LOAEL (Z#Witkf#il4 5, BRI A RI74 N1 HD
72V 1000mg/kg #HRKHEE LTHIET 5, LW\ o7 T, Potency (FBEICHED 535
FORRFRICHLBEZE SN TIN D, BRAMEL DS IO SO FIEIC SV T,
Sy¥EVE L AR EFRIBEEIZ DWW T potency (ZHESWE T AT OMEHNRAAE ST
BY., ZORANEZEFEFEEISHT L Z EBRBERLEONTND,

2 —3) BiK/RIEFME
$%£Tﬁ%fi ORI I DI, BHECORMBIEFICEEL 2D, @
A RTA AL OREEE LB T2 OLFWE OB FHINEE & 5 VT AW T

E]’(jq‘%‘f‘l‘ WZHIBR S22 W RY | i ~D M (parental toxicity) (i & 2D EEKRAVIEIR ., A EHE
IO (10%AKH) BLO/ EIMENGE COmMEOIME) #FRT 25BN TRE
MEZMEM L] EWotREVPBEHE R OND, fRE LT, BE~DFEMEIZONTORA
L (ZLTHHIREIIRE~OHADY) /%5 (underdosing) ZE<HADY I v & —
ELTHETHD, T, BHEORBR S 2ITbRL CWIUEZENLL FOR R TIIRH &
R WENBEZINTWNWDLTHAINLTH D, IR EF TOREL KITTEE &EOHE
b TSI R T E A RRR R T D BRICAE H Th A 5 03 AFITKR L TIIEIRIC A~
K VFEZRBIREMTOND 2 ENZWTZHEBEEIINE S LR W IERB L0 H 5
WAL RBIE A~ DRI 52 5B HOWTOHREZ/ LRI A TH 5,
LinL, 858N ERo THREE] 25270 RETHLIELAITIE,. 2hb
OFEGEIIMFICHMEDORELE RKIETZ NN 0H5, THLIMLRLEE LV O
FIRFNITA RIA VT DIl mHEZ &G LTI 60— T 2D X577
FHETHEONTMEZ BRI FEE O ZENMTOND Z L2500 LW RTh 5,
ZD X DT (RY7p) FoRERHT D TEO 2%, RHA~DEE L (F~DREOINEERE
AERA U AP~ DB I RIR ~ DR BN O OIFF RN "R R THDH L 2R T 2 & Th D,
KAY-OEZELEE T MCELEZLOTH L0000, 2 2 CTO#EMIIARERENRH L0 LiL
R, FERMNC, BIEINTRER RN ON IR b O EN D T &L TERL,
<L%@@m @%x#f)H%ﬁ%@ﬁAWT%@*D5é#ﬁ%%%é®f%éo:@
Baro b @i A7 FHMIO 7 DIIIgE ST Y ST 2 MANEEREHRE 2D L
wo_&f%é(Wx7®%ﬁJ§%%
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43.1.2.4 #ER

L E R O FAR BT E 2 OIS E D o TR0 7lBk & Bk FRE &
RERA A KT A v OVEfA TEBL S L, AR RN EZE ST T\ 5, BialERg:
LRELNTEINGDOT =21, B FTORBR~EICHIND, AIHEMEOGA I, (L7
BlX2o0H 7Y —, OF ) AGEHRERER 1 R & BEFEEOFEKEKEF Rp), (25
RERSIND, ZOWBETHEHEREEFHIIOWTOHRMNEET D,

FroOT L FARA » FOBEAN KRR FIEOSGEERGTT 2 Z L13 Y A7 3o 7 =
TRAERELSDEIT D2 LR HAFWERRICB T LT TAT—VEBETLHZ &
WKV, BUEDTA R T A L OREIZ, ATELPH TOREIC X > TRIICER T 2 T
TER7 | BN EFITRE SN T RN ETHLIORDLND, 2O RiRA » MR
T 572010 AT R R B O R RIEY) & 50 AMERBRICFIH T2 2 L 2 AHETH LR
D EBIZAND RE TH D ACFEWERBRA~ DRI 22 5 E B BR O+ 0 & B L 7- R
Thd, ZOMEETIZ, ADME (WX, i, &, Pet) BRbfxnI 4 7 27—
TOYV AT DERE /2 FEE D,

PR ORRBRIZ LS C (o) AEsfkiesER co PR OB G OEFEZ2#Em L. ©
AU TR R A N EEIET 2 X& Th 5, R EERRIID < &b —
HARDORAFTHF NI D ITLN DM, ZiUIEIRE LT lapical test] TH Y, B dz
2 Z ORBIEITE 22 28 % DR R~ ORI EZ LT Z LR TE D, TEHDLINEL D
Bh. ZNDDOFER DRI RARA v MIERIICEHB SN/ —F—A A KT K4
VAR A VE LT L THA D,

EU OAEFEEO PERRITERE (N —R) 2RicLi-boThd, 2F 0, (LY
BONEIXEROREZE LT VA (VA7) L0 ixte LAZORBEARHE (A — K) 20
TITOI TS, LinL, 47U X7 FHIITBENRIRE STV FIZONTOT —Z N
FEFICEETHD EBbN, EERIIINLOT—FEETLZ LR END, 20X
I 7R B Y FHAAT AR RICEE L CORMERFEEO T — 2 O X 0 @b emiRic b AHTHA D,

4313 Sy FEEHEEHRAERICHT STy FZHARBESHAEBRO M MMEEIC DL
TOL FORRY T4 TEH Y

43131 FX
RADEEET A R T A N > T BRI T - R LOIRT > IR T 5
AR AEFMERR, 720 e — R ELIF T HREIAFENRBRDPLE TH 5, %E ORI

11 Janer G, et al., “A retrospective analysis of the added value of the rat two-generation
reproductive toxicity study versus the rat subchronic toxicity study.”, Reproductive
Toxicology 2007 Jul; 24(1):103-13.
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FZRBREMNB IORMEAZE L, RN OE 2 I L5,

KpNES (EU) 1, 1 b a@x TG S 2 TEAEFWEICBET 28 LW
Toh 5 REACH #iH| (registration, evaluation and authorization and restriction of
chemicals) Z ik L7z, Z OHAIX 2007 4 6 12383 %

( http://eur-lex.europa.eu/LexUriServ/site/en/0j/2006/1_396/1_39620061230en00010849.
pdf)., REACH /%, 30,000 @L)L@Eﬁf@%”ﬂ:ﬁ%@“é’ﬂl%&ﬁ?’v v T h M DR E IR
RO TN D, MBROBEMIIBEWEORERICL > TR S (liE A 2 ), REACH ©

HRIZHESN T, Ml RO E=MED 7. 5% ZONT ZIRGABRALETH Y REACH T
EBREY D 37.5%Z MM T D LHEE Sz, BhEattaie L O A AL REACH
TCHEMT 22EREWOK 10%Z2LEETDH, ZbDIFWET X TIZONTERR
BhimtERR T e 7T L FE T 5 Z L IIREETH D LWV IO BREN T TICRIIS TR,
ZOBEN OSSN IR FEERBR OB AR BEND,

2 DORBRDT U RNKRA L N ThDHERNKE - ZMie & BAEFMEN S ATEEEO N
European Dangerous Substances Directive 67/548/EEC |Z & » THeL S vie, 7272 L, K
WFZE CTIL TR - ZIRBEICKT 3 2B R 35, B0 - higlck3 2 (BER) fabR
IAE S 4725 Directive 67/548/EEC (21> CME 2 A JE#MED 3 SO AT TV —D 1

ST S GEHMIMEBASROZ L), ¥7 IV -1 BRIV 2ICHEINTWE
R60 #x (M2hf - ZIRELZ IR T S 2B TNRH D)) 2542, 7TV =3I ;*Eé::mi
WEIZIE R62 o (15204 « ZIRREDIER T OBEN ) 27 1355 )) 525, RbDFR
I WEELZENEELIRGHOMETICHIRZ NS Z &3d 5, REACH NT, 74
BLORRIZY Z 7O ERD IO DFHER & 720 —fHOr—2 (BT TV —1 £71%2
TR E 2 L) ICBWTIER T 2 ADFENLOTZDOFER L 72 5,

U A7 FHEIZ W TIE, B2 28BN D ZOWEIZ OV TO NOAEL (EHEE) %
RIESTDEMEPFON D, 20 NOAEL 1%, FiEEZER (FRZESCHNER ) 2B
% Z 212X > T DNEL (derived-no-effect-level, REACH T X5 FiE) %8 < Hpg
e,

20 FLL LA ERBR OB ICZ BEOEET — 2 BN E 6T, FEROBAIEE 25 [E
5 & BEFEORMET —# AR A LTI E CORBRIEOSRLZFMT 5 Z LITAMATH D,
TERA 7 /. —7" (toxicology excellence for risk assessment) DixFDOHEETIL, —HD
EFEIZDONTT v MaMRERE T v F RGBT 572 NOAEL # lhii L T\ 5,
RN DFER.. BRI T » MEMEEREBROIE ) T v MEFEEFM AR L v KV NOAEL
DROND ZERHLNIRoT, L L, T—F_X—RZEHEENTWDHLFWE ORI
BIHEIC KT DM E RS ol (T B, 67/548/EEC Appendix A F 7213 U.S.
California E.PA.IZ Ko TEHICKT 28N & D & ST WE T 128+ 9
R oTo) . AT, MEMERER (90 B MIE G- 3 EER) 1Tx3 2 ZHARETH fat‘fi
RER O 2 FEE 3 2 72 DICBEfF DT — 2 2 L e AT T ¢ TIN5, TERA
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WEELITERRY | BT 0EMENHD LB SNOMEICHICHEAZELS, &6
BH L7z NOAEL (29 28210 TR RHKE - ZIRREITI T 2 O S BIT OV T HETE
,ﬂﬂj‘ﬁ—éo

43132 A&

(1) 7—XIE

1—1) AMEEME
F % 1%, EU Directive 67/548/EEC @ 30th Adaptation to Technical Progress of
Appendix A F CTTHEK « ZHREE (R60 £721X R62) HDHWIIFEA (R61 : [RHEAERIZK
LTEZRIETBINANH L] £ R63 : IRIHAZRICKH T 2EFEOEAENY 27 135 %)
WX T D mMEDN DD L I NTWE. 72 Db NKED Y 7 4 =T INEREERGE R > T
HEF T2 ITHED AR A B SR T2 ERMONTWOIWEICET 57 v Mg (90 H
M) BB L 07 v MEGE () REROT —F X=X 2L LT, ARINTWHEN
iti@%@t?yt;~i%%f%émwﬁﬁbk(%431&90_n%@/—zm_
FrEDWHEIZOWT DT = Z B WETLII AR L TV DAL, Fx i IUCLID 7 7 A
)V (International Uniform Chemical Information Database; http.//ecb.Jrc.it/esis/)\ Z—
73k (Medline) . /A% &4 TV % European Chemicals Bureau (ECB) &y
BIORU—F 7 R¥= A2 K (httpi/lecb.jrc.it) . 72 & NI Dutch National Institute of
Public Health and the Environment (RIVM) W® 4535 L OFERRITMHE H S 40T 515
T 7 A N ERER LTe, T — 2 OB REFT 572010, BREOWEAITHE L,
EU Directive 67/548/EEC Appendix A (21345l ME (46 - IRRE L 7 I3 ITK3 5 1E
M) iZonTHEahz 181 HoMENLH SN TWD, T b OWEO—ITmHEIZH
RLTWD (B FITLET b RI U LRE), DD, TAIZLLTD 2 20K
WL E LR T N—T30 352 L12 L > T Appendix A NOWE Y A % 140 il £ T
O L R CALFE ORI DM TH D, EIXEEEY L BULAEM TH D, fitrDT
DICHE L7 Y —RIZHTH- I E 00 5T, Appendix A IZFEH 41TV 5 140 fE
D55 1L EOWEICHSOW IS E R FIET — % (BHEMERER E 721307 < & b faREERY
) BDEONLRN-Te, THHOT—ZX, 7240 EU NMEREICE > THfEEB
FOFRL 5 NH BB B DT O 7 7 A WATRE STV D ATREME DS &,
Hox BFEMET —H ERBLIZWED S B, K350 1 (140 fE P 42 f#) (25T ik
7 v FiBR72M T4 Tz, EU Technical Commission on Classification and Labeling (=
o> Z v FaklR (—HAR, #oME, mEMERERR L) CTBESNTERH L0 iﬂﬁUﬁi
T LB EEDN TR Y OME DR EZ K « BRIk 23N H 2 WE iﬁbf:o
RFEOWEIZHOWTOIREIIKT 2T ERH D L D o3 FRITIE IR L%’Db"(b\éo
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%I, DEOBITIIM O 53 FEHE A E & OREE ORI S W TN T DIV,
California EPA ([C K24 EmMELA ISR T EDHAONTHIMED Y 2 MZiX EU
67/548/EEC Directive Appendix A [ZfF7E L 72\ 56 [HOME NG EN T\, 20
B9 5 35 EIEFA (B FELITELNH) Thole, ZOMOWEIZ W TT ARG
BRIZIZFEAEERINTELT, BADOT —FIIETHLIGAENZ N, TDD, Fx i
Wl w7 — 2 _X—=RZWER LR o Tz, R0 OWED 9 5 5 EIZ DWW T HRGEER D L
otz 52D O 16 EICONWT, MOFRER) S AFHEIER I S M5 TV D,

F LD ATEEEME L Bl S AT EOWEIZ DWW T ZAHAREGERER A oo
7

#4.3.1.3-1 HHLEZENEZIZWIAOET L E 22—k

Takle 1|

Peer-reviewed nutional or international data sources ssed
Source Webpage
EU Risk Assessment Reports for Existing Substances (RAR) ittpefiech,jreitfesis/
DECD Sereening Information Dutaset for High Production Volume Substances (S1D5) hittpeforww chem unep chirptefside OECDSIDS/sidspub btm]
Solnt Meeting on Pesticides Residues (JMPR) Ittpedfoeww inchem org/pages!jmpr htmi
Envirsnmenizl Heultk Criteria Muonographs (EHC) hittps/farww inchem org/pagesiche. himl
Concive International Chemical A Do {CICADY) hittpeforww, inchem.org/pagesicicads_ himl
LS Agency for ‘Toxic Substances and Disease Registry (ATSDR) Wbt/ veww.atsdr. cde. govitonpro.mmiifbookmurk03
US MNationi] Toxicology Program—Center for the Evaluation of Risks te Human httpeloerhr nighs, nih. gov/reportsfindsx. hitml
Reproduction (N'TF) )
Canudiun Pest Management Regulatory Agency (CPMRA) bt oo proveit-ila, g calenglishpubsireg-e_himl
Health Council of the Metherkunds (HCN) bt fforwwegronld
Gurman Advisory Commities on Existing Chemicals of Envirunmental Relevance (BUA) ettpedPoewew hirzel defbua-report/downloud 53 98 him]
California EPA Evalution Reports (Califrnia EPA) httpefPoewew.cebha, arglpropGShazaerd identhazard_idbml

1—2) FEAEEBEEYME

TGRS B D M S MRRE E IR AT A FEERH D E IR o T WE
DY Ty MZHOWNWT, FEOTFT —ZR_XR—2Z2{EE L2 (n=75), ZHhbDOWEIZHONT
DT —ZINFEFEHE LR LY — A bR,

1—-3) 7—ZDOE

PR L72RRBR O #5723 OECD HA R T A > (HMRABRIC SV T 408 £7213 413, —
HAREERIZ DOV T 416) ICHEAIZITES TR Do e Z EICERETAMERH D, 72 & 2
X AEH LB OBCFMM L= RARA  NOXATNHA RTA bl LT
Banbol, RBROMEIZET IO AREOERLZEMILT L7201, ZNHEZLTOL D
WZZxaT L7z (1) U A7 HliEFIZE> TOECD A R A /@Eﬁﬂ&gﬁ:%ﬁ%f:
TWeakbr, (2) U A7 FHliHREZEIZL > TOECD A RI A4 VBESFOES BRI TY
RINSTEDHTA BT A 2 DFRAREA B O BB TR éﬂ’bfmﬁ)/)t.ﬁﬁ% (3) OECD # A
NI A > ORARENF 27z LT e 7oaliR (R 4.3.1.8-2), & bIT, —#ORER Tl
ﬁ$ﬁ%ivAwf¢%#mb%ﬂTkDN@WL@%&%TT “bh o7 (% 4.3.1.3-2),
Technical Guidance Document on Risk Assessment Tl3 3 (FIK,/ KF¥-D 7 —X) 705 10
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(e /BN 72 r — ) O OFHIRE AT 2 Z L 2#RE L T\ D, 2O X5 RGE
(213 Fe % 13 LOAEL (F/)hviEtes) % 3 ThiA L7 $ ® % NOAEL OftH & LTEH L7,
L2>L, [A UHEIZOW T OO RER CRARH & TIERANBIE S 2561215, NOAEL %
PR L TOWRWEREBRZ8R Lie o 7o, 1EHOEIEE D A5 10 O AN EM{E S5 X
D IR — AT IR o Te AR R D AFEE M B DV THIE BRI FTE L 22D o 7,
IS OWEIZOW T, o KER SRR S O NOAEL £ 7213 5RO A it
RICBIT 2 2HFHMEIZ OV TO NOAEL % #ifgfE NOAEL OfUH & LTH Lz, R&EW
TEWRO S D¥OWE Z MRS 572512, OECD HA4 74 > OjisF<° NOAEL O H %
BHREEL T2 LT TE ol L L, RFEOHBIIET L E 2 —I2 L2 U 27 5 fi
T TEY, LB THoRmEEAT 5B b0,
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% 4.3.1.3-2 OECD #A F7 A 408/413.416 & 5F T A0 & 15517~ NOAEL fH

Tahle 2
CQualiay of the studies incloded in the aralysis in terms of complizace with OECT guidelines 408413 and 416, and identification of s NDABRL
Chenmical Source® Two-genertions 90 days
Seore! HHOAEL Soorel HOABL
Asrylamide Al 1 ¥ 2 ¥
Amiirals IMFR 3 W 3 T
Inare k] ]
Benomyl IMPR 2 Y 2 ¥
Benzyl bty plchalaz (EBF) EAR 2 i 2 ¥
EAR 2 kd
Hisgphenol 4 RAR 1 v z ¥
Boro acid IR13 2 ¥ 2 ¥
| -Biromuprogans NTP 1 b 1 b
Cudmdurmn RAR wnd biedline® 3 ¥ k] ¥
Carbun disulphide RS end CICAD 2 ¥ 2 ¥
Chlumenleron 1CLID 1 T 1 Y
Chilersel luras RIS F ¥ k] T
Dif2-ethylhexyl) phihalate {DEHP) RAR 1 ¥ 1 Y
RAR 1 H 1 H
Di-isoheprsd phobulue SIDS and Medline? 1 L 3 ¥
Doi-n-tustyl phihulste (DEF} RAR 2 H 1 ¥
RAR 2 Y
Diicoch IRER 2 ¥ 3 N
Elndensthizues IMER 2 ¥ 3 H
IMPR 3 Y
Fenarsmal IMPFR 2 M 3 by
IMFPR 2 ¥ 3 ¥
Fenpeopimarph IMPR 2 T 2 T
Femin bydronyde IMFR ] ¥ X ¥
Flismiszsiin Califormia EPY 2 b 1 ¥
Flusilaznis MR F L) T ¥
JMPR 2 Y 2 hi
Hydramestydoon Califiornia EF% 2 ¥ k4 ¥
Z-dethonyeihanol IURCLID 3 T 1 ]
ILACLAD ] N
Ietylobatanil 18PR F] L) 2 T
IMPR I Y
Mickei MHC 1 Y 3
HHC 2 H
itnlssa cens EHIC z ¥ 1
tatnfien JMPR 2 Y T T
IMPR F] ¥
Iyl phenal RAR 1 N 1 )
‘Cowydemeion methyl IMPR 2 ¥ 3 A
Fipeuging RAR 1 ¥ ] L
Thiophznate-methyl JsdPR 2 H 3 b
THFR 2 b
Tuluznz RAR 2 k| 2 T
Trisdirmsiion IMPR 3 ¥ ] T
Tridemorgs L | ¥ 2 Y
Vinduozalin IWPR z i) i T
PR F ¥
JMPR 2 ¥
Chem1 Confidengal F] ¥ k] ¥
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#4.3.1.3-2 (bix)

Tabie 2 {Conrinued §

EI‘:M..:L! Soune® Toi-geisralion 90 days
Sporet HOAEL Score® HOAEL
Chemz Confidential Y I - " Y
Confideniial 2 H 3 N
Cheml Cuonfidential 2 ¥ 2 Lt
Canfidenrzal 2 ¥
Chemd Confidensal k| Y 2 ¥
Conlideatial 1 ¥ 2 Y
Confidendal 2 ¥
Confideetial 2 ¥
ChemS Confidessial I Y 2 Y
Confidesdial 2 M
Chzmb Confidential 2 k) 1 Y
Confidential ] ¥
Confidentiasl z v
Chem? Confidentis T ¥ z L
Chemt Conadentisl i ¥ 3 ¥
Chem 9 Coafidential 1 ¥ 1 T
Chamld Conlerntisl 4 Y 1 h
Cheml | Comidential 1 ¥ I T
Cheml2 Confidential i b § z Y
Comifickential I ¥

& Sag Tahle | for abbresiations,

b Zenees ranging from 1 i 3 were ussigred to ssch shedy s Tollows: (1) studies this, actordiag w the risk assessment reports, met the minimal requirements of
OECD geidalines; (2} studes for which the sk assessment ropors did not sxplicilly mentios sempl uwﬂmtﬂB:DTh-ttﬂsﬂlln bt did mot provide any
indicalion of devistions from the requireesents of the guideling: (3) for siudies that did oot meet the minima] requi ol DECTY guidsincs andfor for sul
for which the MOAEL Trom the Py texicity of e two-p iom shaly ur a o3 4 dowe siudy other dham the standard subchromic wom weed a8 m sstimste of the
WOWEL frum e S0.dey study. Only ssbstances cassifisd es ioxic oo reprodoction (R60, RED, RE2, and RE3 sebstasces) are dbows hese

© Magymaiényi o al. &)

 Gueat et el [7].

1—4) 7—Zf#r

HEASPERRER D & T 2 13, Hema AT &, B SUER 72 b QNS AR B 36 K OB~ 2 IRz >
WTHAE SN TOWABIEAIZ OV TO NOAEL 8L LOAEL, =L CZhbDEROMEE
BT 28I A IR L7z, AR G Fex 13, B (B) Tk 21EH., #5% - %
BRER L OMFOIRAEICKT H21EH (MBLOFA), 7138 - HREREC R T 2 1EH (F)
{22\ T NOAEL 8 L O LOAEL # U L=, R UBEIZ W TEBORBRNPTFEET S

BIIE, OECD A R7 A N2> TR D ZERIN L, R Y OFRERIZ- SV T NOAEL
DAL 2 RD T,

AT HOEFEFEMEME D O b T O\ THIENRBR N H o7, BEDOr — AT, o
A G ERER H15 Hiv/e NOAEL (HAVERBR, 6 » iR, 7138 EREr% 3 H
D) . & WIF T HAEBRO A HRICEBIT 2 28 B EIZ OV ToO NOAEL (4 f#) % i
2P NOAEL OHEEE & L TEH L7z,

R61 £721X R63 (BAEBEMENH D) LS5 R60 £721L R62 (h - = RBEIT Xt
TOEMUEND D) LIS NRVIEIL, SR L ORI 2 T HREER O RO
WZITERA Lo 7=, LvL —4{50)/7—11 TARERBRIC K o TRAEFENTR S,
SEAEFTIEIC OV T O 1%&ﬁﬁﬁ:%cwv0ﬁoto
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43133 #@R

(1) ¥ - Zhaeel :ob\f@f\iﬁxnﬁi‘%ﬁ x5 ZHARERBROE

# 4.3.1.3-3 1%, 28 - ZREICKT2EBMERSH D LI 30 HOWEIZ OV TO
90 HEMBRICHB W TBE SN A E~OIEHEZ LD bDTH D, ZHLHEDOWED
9B 13 ENC DUV T AR E £ 721X B3 2 N RS kT3~ 5 B 22 E R A BIE ST,
fiho> 6 fHIZ->V\TiE, 90 HRIERBRITARKE - SZIRRBIZ %3 2 Bt O B 2R FE R TlI 2 WA
E SO EL R LD, 2T 7 — heBRT T ENTE I, FRa el BIERRN H -
2B D —ERICHOWTIIAEEER £72137 7 — P03 H 2 RBR TIERR® b B OB T
XD bR o= (DBP 72 E), &BIC, 13 HOWEIZ W TIE, e al Al i & C A
FEICKT DEANBE SR oTc, FFETREALELT, 2 13D S B 3EICD
WL T HARERBRIC I 1T 2824 - MRl 2 EH b Bl s o7z,

90 HRIFBRICI VTN - RIS T 2B O W TORMBRENEIZT 77— M &
R LTEEER 20 D H B 12 HUZHOW T, Zh b OEMIEEER D LOAEL T#lE T,
ftth> 8 ¥ CILFABR D LOAEL LV 2~27 55\ B CASE IS T D2 IER M S T,
HFHERE LT DT 7 — b AEEREZ RS 2203 o72 90 HREERBRIZOW TR, Femakh A
EITZ D LOAEL £V 2~8 5@ <, 7 =7 VBB LOHACRE & bR X iR
BRIz 175 LOAEL XV &m| 6 f5mhnoT,

Pk S IRREICHKT T 2 BN & D L I N b o T AL E I SV C o B ER DK
3HDLINT T— BT ZENTELEMN (EREEODOTNRZE M, FREMZR L)
s LTopy, HEAREER CI3ks - 2RIt 2 e B2 R S o 7o, B4 - %R

BICK T 23N H L LI > A FWEIC O W TOIEBHERBRITWTL b
4% ZHRRBICKI T DR ER A R S Te o T,
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# 4.3.1.3-3 90 HRHFABRIZB W TR S - AGEdE ~DIEM

Tk 3
Effizvts on reprodustive. or sssocisted orprs elsereed in sebahronms sluilics
Substues Pertility effect ehserved in the subohmonic study i LOAEL iy 5t dos’ LOAEL ety dop

LA EL o) 0 s LOAEL ety v gra

Subchponic sudy shovwel diewr effecis assodated (v reproductive iy (13 compounds, 14 studies)

Aerplumide Tiestas stvuphy Y 4 4
DEF (1) Dhep inn of perminad epicheli Y 1 14
4 lin gesticulur welght end sperm paremeiscs L] F
Bori acid Partal testes atrophy {1100 ¥ ! 0.z
Cismplete nesies amophy | L0710 3 15
Visihazulln Leydig-cell hyperplasie, vacolizaticn of e ceTl in overies, Y 3 2
by pemrephy of adresal comex
(Feald Large, small or discolowred tmtes, dapenenlicn/strophy off A 17 a
meminilero febulss
Chem3 Ovarian scromal and adreasl cortical coll weceolition T ] 4
DEHP (1) Sertli ceil vecusation (7710 ¥ 1 D3-E7
| ehs. end ml. bestos weight: semimiforos ssbuls strophy; seooli il e 3
wicuikition (10}
DEHF (2} 4 in ewti el epicilymides weights, atrupy of rees wsd episdymal Y I 19=123%
ABpErTE
Dinosst: | sperm oot and sbnoomal peom sheps: T 1 ned
2:Methoxyethasol Testees degesenutian T 1 A-8
Chemll 1 testen wedphe (S0 bilatend testicelar degeneration Y 4 2
Hirubenzene Do jon sefminilemus epithelism and [ of speom in epididymis ¥ 1F 1.25
Chpitemenon-metyl | mostes weipht, weeualulicn of epidydimis, | corpord luies En ovarkes ¥ 1 1
Hyd } vesticuler welght and sastioslar atrophy ¥ 1 1.25
Subchromic stusdy stowed ofTects thal cun be considerd alorts for reprodostive insicty (5 < & wiadica)
Honyiphenal Slight }. = ovary welght Y 1 3
Bisphenul & } i tostes weight T 1 0y
DEP(2) mT3 ¥ 1 14
Chems 1) | abs. and nel, adrenal weight L] 1 L7
Cheml2 } evary welght Y 1 14
Thighesae-mettyl + thgroad weiphl and hisopatlologleal effeces 7 1 13-40°
Subchromie siudy did mot show sherts or effexts iwizd 10Ty v ioeckoiy {13 chemivals, 16 studies)
BEP (1) Mz effiect b the bighest dowe tesind T F] &
BBF (2} o st o Whe bighest dose tesied ¥ 3 &
Bemomyl Pn effiect ot the highest doso sesiod ¥ L 08
Fegaarimmiod (1) P st it ahe Whghest dose sasted Y q 14
Ferarismel (23 Koo effect of e highest Sos tested ¥ 15 14
Chemt Mo elMect o fhe highest dose tzsted T i 3
Chesd (1] oo effect ot the: highns! dows iested 1 3 nat
Chemd (Z) Do MMt ut the highest doss sested ¥ 5 naf
Cudmiom Poo effct it the highest dow testnd N 1 nat
Chem5 (%) Mo effect o the: lighea dese 12stad 1 i El
PFigerming Do effiect a the highost down tested 1 3 L7
Che=7 o effiect ot the ighest deee tzsiad ] L7 naf
1-Bromopropass Mo effiect o the highest doss tested ¥ 1.5 2
Curbon dnaliphide o mifiact ol he i ghoeal dose tesiod T 3 3
Chlcrosslfuron e ffizct i the b phesst doss tested 1 1 1]
Trindfin fiee Mo effiect il the: highes dose 1zsted T 1 L1

“The foerth column provides fhe ratio betwesn the dose at which specifisd reprodustive abelly effeces wers ohserved (the bighest insed dose wiseh Ro effecty were
obsereed) and the overall LOABL i the subchroabe sudy, The fifth column provides the same ratio, Tut aow with denominator the LOABL for loxicity to fertifity
L the two-paneralion sbudy.

o b Histopibological evaluation of reprudactive orgens; ¥: pecformed; Nz pol performed; T: unknown.

B A rempe i pruvided hevause more dan one bes-ps s gy wa avuileble for these substances.

= {ipe of more injermedinis duses were t2sted between the LOWEL for fertility and the ereecall LOWEL of the sabosoanic study.

4 pan effieces oo fertility weee ohserved bn the bwo-genention sudics Tur tiese substances.

= The higheat duse rened showed unly a mangined effectand i condened the NOABL of the stely

(2) NOAEL iz*f4 2 ZH#HRREBRDOE

4.3.1.3-1A BL O B iZ, 47 HOSFFEHWE R BN 75 HORGEHEIZOWTD
fIEMRER Y 515 57z NOAEL & —#REERH» 5% 57z NOAEL O 7' m v harR Lz
LOTHD, ZNOHORITHERBRI L&D NOAEL 2N FEFICHMMHBEL WL Z L %
RLTWD, 3 4.3.1.3-4 1%, 90 H# NOAEL,/ —t{t NOAEL D L4347 & rnJ 45+t
DERTHDH, ZbHDHDOEMEEL, SEEHLWEIZONTL LY THY | ROFWEIC
SNWTIE 1.3 Tho Tz, WHEFEADEIZHONTORMEBOEHEKBICIT I AEENTEDS
T AR GBI ) AN HENRBR LV EKERAR N LRI, L, %
APERART L DI, ZOREIT/NEV, REOWEIZOWTIZHAN 10U FTho7z, 2
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DOMIE4 (NOAEL) HERFHICHIZ> T—ELTWD,

NOAEL IZFEBRMICIRET 25D TH Y, WL DD OBENRE T D, THITEHER A
KFRRRE & L U CREGHRIET 2 Z S0 L o TIRESIND 720, BT V1 v (HEORIR
P TN A X E) I b NCBIE SN G OFEHRZE (1F62%) ITKFET 5,

NOAEL B W T PRI LEH) (LIROREIC L HEH) 2HET oA L LT, FE
DOYWBEIZDOWT DR D T HAARGER F 72 13 R 7 5 B MERER T b7 NOAEL # X
4.3.1.3-2 |2~ T, ZOfENTCTlE, NOAEL & LOAEL Ofi 57235 54U Tu % 5Bk O 2 % fifi
MUz, BIESNTAEETMN 4.3.1.31 TBREINELDOLFARETHD, ZnbDET
HEMENRRDZ L ML RRA U Oty "R DZ & A LR R
725 2 b EIMBAR (FEHREICEE L7 BR) I L > TAEL D EBbitd, Lizi> T,
[X14.3.1.3-2 TEIEINT-EENTZ O X A 7 ORER) 5 EH L7~ NOAEL [Z[EA O A e

(Timprecision]) ZXBLL T\ 5,

4.3.1.3-1 BEL 1 4.3.1.3-2 £721F TERA HEFD &5 5 THUE MR & — AR
@F'ﬁ@%k@%%f L7=WE BT 2l &2 % 4.3.1.3-5 53 111 4.3.1.3-6 |12/~ 3, TERA #

ISR STV D E O — IOV TIE, oz 13 TERA & [AERIZ NOAEL 3% %
uﬁ%ﬁ%ﬂiﬁﬁ L7z B OBIICH N DN TV D RMEN R 2 Z LD 2 H DOZENFHH S
Do TebziE, a2l =27 7—ElFLHE L T 23EBRIE TERA #EFETIIMmEsh
TWiehote, o, —HOWEIZONTOT v MEEY NOAEL i% TERA #HAFED A
g — R ZHREBRUAA OB LB/ oS DO Th o7 (Gadagbui, personal
communication),

NOAEL D #2810 Huﬁﬂﬁotwﬁz@/f~XT CHAREBRIC R & 2 HERIRES &
STz, —HBOFITIE, ZHAGEER D LOAEL T Po%ba% BIAERARRD N, Eiko
Bl BRI U212, 1 ﬂﬁ]@%ﬁ (=F Ru ) 2o T iR NOAEL 2 HfiE ik
B> NOAEL £V 10 2L EEVMEZ R L, 2MHOWE (~aFx iRy T AF L TV A
7 F > Bl) 2o\ TIEMRERD NOAEL L 0 KV MEZ R L7z,

4.3.1.3'1 IZBIT DXL 2&ENK 4.3.1.32 LRKTHDZ b, Thve _{ifk
NOAEL & #fifg¥E NOAEL DOI#IZIIT 5 EWD & D W & e TEBIIFEL 2V, Z
o 2 20 NOAEL OB RE — o DHNLLED & DGR RIET 5, IR, 5255 -

ZHEHE (n=380) E7I3FAE (n=37) (KT L2HEMENRH D LHRINDIWEIZONTHE
F 2 fELL NI E 220,
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Fig. 1. MOMEL for S0-day studies vi. NOAEL for two-geascation studies for (&)
subslances chasxified ax oxin to ferdlity andlor developmes: ssd [B) sibstanoes
not classified as soorke i Ssstiliy of development. Filled symbods: coad soadles;
I 42 and 67 for classified and soi-cassified sshalances, mspectively. Mon-
Hlled symbolse inkbalstian stedics; B: 5 and 8 for classified and moi-clessifed
sulrances, respectively,

4.3.1.3-1 AT HOSHEFE G 72 5N 75 HORSFEME T DOV T O B MERER D
B 517 NOAEL & — AR 6557~ NOAEL O 71 v |

82



l.:'.l'| a4 1Iu uln- u;u
MO, Tebachy Wil kraes| NOWEL)
=y
&1

Fg T NOAEL: obiained for p gives mbslamce = differest foo-generation
prudies (A) ead S0-diy studies (B Duts for both clasifisd and nat-classified
substanees is incheded. M: | 2and 36 wbstmces (25 and 77 studies) for (A) and
[B), respectively.
4.3.1.3-2 FFEOWHEIZOWTO R 5 T ARG £ 7213570 o ig VR TR o e
NOAEL f#

#4.3.1.3-4 90 H[H NOAEL, —1t{t NOAEL O k> 554

Table 4
5 y sinEstivs for che ratio b the l)-day snidy NOAEL aod the two-generution soaly NOAEL
Sut ddered (o be reproductive toRic Subsbesecy. senyidernd nol Inl:er:pumﬁwtw_.ﬂ
‘Jeometric mean (#5% confidence mzrval) L9{LY, 2T 1310, L6
Coefficien| of variation 0.6 bE]
Misiram ol a1
Maximum 13 mn
0 percenlile L EL
%4 pescentile 13 %]
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=) =p — NE = — R -
# 4.3.1.3-5 BMHERERE “HARBROMORROEL R LIZWEICET S
Table &
i Forend o heve e 1 NDWEL desived el thy atnal
Chemical (Somce™)  Route  Ral subchronic stedy Rat two-penecation study HOAEL et NOABL e g
NOAEL  Bffeces ot LOARL NOAEL  Effects ui LOAEL Ralic  Commeni
Trisdimefon Dist B0 Fesdneess sned pwelling in the 5 4 growth sad feniliny (Pg) & Laarge doss: wpwcing in the
(IMPRY glemdula mucesa of the wad | pup viabilicy w2 190 two-geasration svady
stumach al 200
Tiophumaie-methyl  Dist a0 Hsmopihologicr effecisox & § Miteer sloe and wesghtund 10
{IMPRY thyroid o 400 pup vability af 32
KA Hepatccyte and dryrald 24 Effects bn puream | wsimals
hypertrophy i Py males ot 10 define the LOAEL of the
akaly
Flsilazade (IMFR)  Diet El il bledder urctheliol 1 + tillbomn pups and 4 ke
hypergilasis and el viiblity index i Fy ulfspring
cholestesal levels at 17 @
et 7 Liver yperinophy = 22 03 Heputie: lesons in Py males TA0 Efferis in purestal arimals
and females 2t 3.5 define the LOAFL of the
sty
Chem? 1 Altough Bvefold differeace:
{Confidential) ‘Deiween LOWELs
Momyipkenel (RAR)  Diet 0 4 bw pim, food comumption: WA Kidney hisupathalogy in Py L] Effiecty In parers anims
moefological changes In tiver males a1 15 define the LOAEL of the
and kidneys o 140 study
Etidrumis iwid Dot 600 4 b gaim and food 60 } numier of prags a1 300 w
IUCLIDy e, e
Eistopathology. hematlogy
and | liwer weight st T4
Sodiom decussae Diet. oo 4 b ot sigrificant); o } bew in P males and In 1] Effects in the parectal
[IUCLL affspring al 500 smirmls a1 the LOAEL

Buzmathclogical chinges;,
e liver weight at 1000

‘Duses are cxgeeased in mpkg iy, except when oiberwiss indised,
+ e Tubie 1 for abbreviations.

#* 4.3.1.3-6

AR & “HEAERBROM DR R OZELZ R LICWEICET 5

Talile &
Some deiulls on subsimees previcesly reporiad (in the TERA report) b have large differesces (> 10-fuld) between the NOAEL derived from the chrosic il the
- péneralion shady
Chemizal Rl el chramic siudy Rt twe- generation sludy " NOAFL g NOAE Ly
p— -
MOAEL  Bffects m LOARL MOAEL  Effeciyat LOAEL Butia  Commeni
Adcifinarten, Diisr 25 Kidney lesions at 125 125 Mortaliey and kidney lesioss in | 2fold dose specing
sudium {1R15) parestitil amimaly; | wiability and In wu-pen study
Eidney lesioas im offspring o 25
Aerylonitrle Dirinking wuter 14 Hy perplasin and 14 4 focd water cong and bw in P 02" DiMlesent siudy or
{CICADE and yperkeraimsis of pup musiatity and J b al 7 endpolnt
WD Food Tomsiomach epithe Hum at
Additive Seriesy S
Acryloeinls Inhalation ppm  Fozal plicsis wed 1éppm ) wiabilicy and laentinn indcee 0% Inhalation sedies
{IRIS) porivasmelar cuffind b dee in all penemlions at 522 ppm were not included in
Train st 30 ppm. tha TERA repon
Respiratory md
careinapenie ellfects
atrsady at 2 ppm
Beromyl (IMPR) Dt 12k EHighest dores 12s0ed kol Asmmphy and degeneration of 15*  Diffevest sudy or
sembndferni pubes | issticular endpoint
sperm s of Tats 2 210 {Py
wmd £}
Barie seid (IRES)  Die 17.5 Testiculsr strophy ot 49 17.5 Lack of spermutoron in atrophied 1% Different study or
testes; | covulachon endzuint
Diseison (IMPR)  Die 007 ACHE inhdsition 05 | parental b gain a5 () Fy 01*  Different study or
was ab 25); | viabilicy (F) pups) endpaint
wndl g w {Fy pupe) of §
Dissifotan Difet 806 Cystic degeneration of the 006 Cesation ndas, viasiling iedex LIP  Difecent sudy of
[IMIFR) Harderian gland w 0.22 il mean w al V8 (F2h), cther endpuinl
lilters o 0.5
Disulfotam it ®0B  Opoe nerve degensration L3 Differen) study or
[IMIFE) B033 endpaint
Avirmectin B Digd (chrome]; 1.5 Treatmeni induced oz Reztisal Teldy in weanlings, inc 125
{IR15} Gavage {lwo-pen) tremuors ut 2 dend puge al bink, | viobd ity sad
leotaiton, | pup b w04
Halonyfop-meshyl — Diel 065 | i obe. und pel. kidesy OES ) wennling wat | 01" Lasge doss spacing in
{1R15) w sl ine: in penal the chronic study
pigmentation o L
Halowyfop-medgd  Diet Qn0s | fertility indices in the F2b 13 Thiee-gesenation s,
(IR1S) EErEration of 005 effecy i Fa
Laztafen {IRES) st 25 + Eidney and livar 5 | pup w; § rel, s abs, w ol 100 Large dose spasing in
pipmentaton, | Ecidence weviral ongans; brown pigmen in the two-gen study
af praliferatios nodules liver; extramedullary
and fool of celluar hemalpposisiy, hyperplasia of
alterfion @1 50 spinen &t 4
Dt ] No information availubde 10 } fentility index, | Btierstzmand ~ 05%  Differerd stady or
[IRIS) viabilly Index s 30 selpoint
Dt 10 o Information avalleble 1*  Differen mady or
eselpoind

Dreses are expressed in mp/kg buidary, exoapt when otherwise indicried. Bobded vatess indicate discrepancies with the waloes mpocied in the TERA, repoet (s 12410

Tor poasible reasons of the differcnoes)
® Sex Teble | for abbresiaticas.

b Potice: Bigher thun 10 wers coscluded in the TERA repiot.
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43141 FX

BATOEEETA R 74 L ORYETIHEEL L O TEMETWE 0L EME 2T 5 72
DO ZHAREGEFM R A ER LT\ D, ZHARERBRIIZ KRB B LU 22 L, 25
DENWY T LB LT D,

KohEA (EU) 13, B 1 F o2z TRES DT To LEMLTFWE 2 #il
9% Registration, Evaluation and Authorization of Chemicals (REACH) & FEIZILDHT
LWHAIZ ST E L7 (httpi//ecb.jre.it/REACH/) ., T XTOWED 7.5%IZ-2\ T AR
RPNV ETH Y, REACH FOERIMP DK 40% () 100 FPL) M2 EHEESL
7

TAAREER 2 — RGBT E SR D K O KD 5 —EHORERBREIC L DEN N EE -
TW5, ZHAREBRORD 0 I —HREERZ WX, B KON h b o RS
DLMOEM R KIFIZHIBEND LEZHND,

TR A E T 5 2 & O WA ARMLE, Fe ARO AN SRR AR B IR ER S
AU Fo AR FE R0 A JEMR R4 O — RO AETEEE N1 A7l T 2 72 OB ETHHZ & Th
%o AR gL, AR A — AR TE S Z 2 2 L2k 2 Y 275z HTNT
DB LORROEELZMIT 22 L THD, ZOHBDIZDIZH 21T, W7D S AR
L RaAXRTT ¢ TNIT L AER O X A4 772 b ONTHEZVH &I LT — AR & 5 it
ROMNBIEE SN D AEM OBHER 72 2% 7l L 72, F138 KOV Fe FHRICIER 32 2 & DM,
oo 13— AR N T Fir AR Z s & THEFF T R &0 E 0 DAL NNCT 57201
PoElW) & F1 B ICBIE: SN DEH O i 1T 5 72, Fe4 13, Directive 67/548/EEC Annex
1 CHIMEEMEIC O W TSN TWE (U732 =1 BLO I, &R R60 : 4245 - = IR6E
ERZOIBTNRDH D) £72iF R61: DRBAERISH L THZRIETTBZEARHD], VT
=Y —II0, #&or R62 285 « ZIRBEDIK T OIE(ERI Y A7 38 % ) £7213 R63 TR
X2 FOBERNY 227 B 5 ) ITFICIEEZL-> T, TREMMEEWE L EROW T %
AL,

43.1.42 T—A20OiEd

Directive 92/32/EEC (30th ATP of Annex 1 £ T) 2 & » TAHBHIZOWTHEEIN
72, &5 & California EPA IZ X » TR « ZRBEICKT 2T MRS 5 EHE S NI=ZAF
46 [HOMEIZHOWT, BIESNIAERICET 5 () HWaeate R E ISR
R OBIEREEN RO -T2, AR SN TV D ENE IO T L o — ik &
L7z (4.3.1.41), 26DV —ARMEFEOWEIZONT 2T — X M4l Ty
BAICIE, Fex X TUCLID 7 7 A b, A—7 >3k (Medline), A& S T\% ECB &
HHREEBLOY—F 7 R a A b 25 NZ RIVM NOGER L ORRICHEH S
TWHHEEITI 7 7 A VERRE LTz, 2RO DT —Z OB IR+ 572010, & OY
BAIIARIRERY, F2, AEBEHEICOWTHEI LTV ARWEEE 102 HOWEIZ>

89



WTC AR E 2 I AR 2 IUE U7z, HERREBRICOWTOFHITE 4.3.1.4-1 1ITRL
T2 —=ANBH/oNTE b D TH D, —HOWEIZOWTUIEBORBRB Roh o7, 5T
148 HOWEIZDWT D 176 DS HHAGEER 2 AT I B Lz, KREOWEIZ OV TR
U A7 MRS EIZER 2 OECD 416 A KT A V&85 LT\ E D i T
BOHT. ZOMBEICOWTHT 72O+ iR fRm ST holz, Lol i
RENTNHFRIZZDOHTA RTA L OFEfL —F LTz, OECD 416 71 K71 ZfE-
TV 7o iR, BT E & HE SN EICET 23 R A RE | kx0T —F X
IR LZe ot (R 4.83.1.4-2), A KT A DO, 3Hl L7z RARA
Y FOBDOARR, R OAR, EITEHIHEO AR 2 HEDAR) Thole, K¥:-0R
BRI% 2001 FIZEIR 72 OECD 416 OSGETURNZ I SN Z L IZHEET A20E & D,
L7273 > T, OECD 416 O~ 1983 FFIZHIRS T2 A R T A4 AT H 8D TH D,
FRBRICB T DA MRIZ OV T, Bl éhh%%k;o%ﬁ%;%ﬁﬁbt@2o@ﬁﬁ
DM 2 FEh Lz, B 110, ZHAEBROBREIRIFICE T 28 _HRoOZEL, B Lk
NmmLkiUHméhh$h¢%®&47(%ﬁihi&ﬁ ZHRREIC KT 2 /EH) (2B
L Cakii L 7z, & R O ZH o R OFE R b 2 VI =R EOFREREZHRE L TV D
RERIZ OV, HHRERERIC féﬁﬁﬂ%ﬁk%@btﬁ%ﬂ@ﬁ@%@ ZOWTHET
fliL7z, % 2 12, BBRICOWTHESINTZ TR TOEMEZBE L T, iR e H R
D D FEFE D 7% 5l L 72
R TV A L LSMIHBROMIRILEIZ DD T HRiTT RE Th 5, — oA BE I
2 FII PR L ST BILR L 72 W MBSROFE R LIRS LTV B IE 0% < Lo - TRlR
DOFHIIZ BT LW, AWML %8 U CTH A 1L, WE DGR 43 $8 (Joint Meeting on
Pesticide Residues =° EU Risk Assessment Reports 72 &) I[ZBW TG S NIZEH D%
BHL,

43141 HFHLEZENEZIZWIAOET L E 22—k

"Tuble 1
Peer-reviewed netional or internztional data sources used

EL Risk Assezsment Reports for Existing Substances

OECD Screening Informetion Dataset for High Prodection Yolums
Substances

Joint Meeting on Pesticide Residues

Emvironmental Heslth Criteria Monopraphs

Concise International Chemical Assessments Documents

US Agency for Toxie Substances and Disesse Regisiry

US Matomul Toxicology Program-Center for the BEvaluation of Risks o
Human Reproduction

Canpadian Pest Management Regulatory Ageacy

Health Council of the Metherlands

German Advisory Commitles on Existing Chemicals of Enviroamental
Relevamce

California EFA, Evaluation Repors
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#:4.3.1.4-2 OECD 416 A RT7A v ZHt-> THIZETE B S NT-WE

“Tahle 2

Substances included in the analysis snd quality of the studies in terms of compliunce with DECD test guideline 416

Cartainly met the Probubly met the minimal OECD TG 416 requirements? Certainly did not mest
minimal OECD TG the minimal OECD
416 requirements TG 416 requirements
Acrylic acid Acephute (2) DIDFE (2) Tindcazi] Pyrethrins Amitrole
Bisphenol A Acetylglufosinate Dimethipin Lindane Pyriproxifen Cadmbum®
Bitertanol Acrylemide Dimethoats Mealeic hydrazide Quintozene (2) 2-Methonyethunol®
@
1-Bromopropans AMPA Drinuseb (2) Mancozeb Tebuconazole Trindimefon
Chiloromethune Amitraz DINP Manch Tebufenozide (2)
Chlomstaluron® EBP(2) Digguat Mentirem Tecnarens
Chilospropham Benomyl Drodine Methamidophas (2) Terbufus
Chilarpyrifos Benzene alkyl decivatives Endosulfan Methylbromide Thindicark
DEHP (2) BHT-cressl Ethephon Mevinphos Thiophamate-rmethyl (2)
Dichlurobenzene Barie seid Ethoprophos (2) Myclobutanil Thizam
DIMpY Bromopropylute Ethylenadiumine Nickel Toluens
Esfenvalerate Caprolactam Ethylensthicurea Hitrobenzeas Tolyfluanid (3)
Famoxadone Carbary] Etofenprox Nitrofen (2) Triadimefonr
Flutolanil Curbon disulphide Fenamiphos Ooamyl {2) Triazophos
Hexsmethylens Carbosulfan Fenarimal (2) Oniydemeton methyl Trichlorobenzens
Hydroguinone Chlorfenvinphos Fenbuconazle Paraguat (3) TNPP
Metakaxyl 1-Chlvro-4-nitrobenzene Fenithrothion (3) Parathion-methyl (2) Vinclvzolin
Methoxyfenozide Chlumeguat Fenpropimorph Permethrin Zirum
PGME Chiurpyrifos Fenpyroximate Phenylenedizmine Cham 1
MNonylphenol Clethodim Fentin hydroxyde 2-Phenylphenol (2) Chem 2
Piperazine m-Cresol Fipronil Phurate Chem 3
Spinosad Cypronidil Fluorescant bright Phusalone Cherm 4 (2)
TBEF-A DBP Flumethin Phusmet Chem 5
Tridemgeph® Deltamethrin Flumioxiin Piperony| butoxide Chem 6(3)
Chem 5 Diazinen Flusiluzols (2) Piraclostrobin Chem T
Chem 8 Dibenzuron Folpet (2) Prochlorae Chem 10
Chem % Dichlorebenzens Gluturaldshyde 2-Propanol Chemn 12
Chem 11 HCRC-1d1b 1,6-Hexanediamine Propargite
24-D Hydramethylnon Propham
2.4-DB Imiduclopid Pyrazophos

The numbers in brackets indicate the number of studies for the substance under a given catepory (nots that some substances appear in the first and the second columa
because several studies were found for thess substances). Dita for these substances was obtained from the sources detailed in Tablbe 1, except otherwize indicated. Sub-
stances for which confidential data were used are assigned an alizs-name (e.g., chem L). Abbreviations: DEHP: di(2-ethylhexyl)phthalate, DIHP: di-isohepiy] phitialate,
PGME: 1-methogy-2-propunal, TBBP-A; tetrabromobisphenal A, AMPA; aminomethyiphosphonic acid, BBP: butylbenzyl phthulate, BHT-cresol: 2,6-di-tert-butyl-
preresol, DBP: di-batyl phthalats, HCFC-141b: 1,1-Dichloeo-1-Auoroethane, 2,4-D: 2, d-dichlorophenoryacetic acid, 2,4-DB: 4-(24-dichloropheneybutyric acid,

DIDP: di-isodecyl phihailiste, DINP: di-isonony] phthalate, TNPP: irs{nonylphenyl)phosphites.

" The fsk ascessment reports did not explicitly mention complisnce with the OECD TG 416 guideline, but did not provide any indicution thut the studies did fot

follow this guideline,

b Data for these substances were obtained from TUCLID files (chloeotoluron and 2-methoxyethanol) or public llerature (di-ischeptyl phibalate (3] and codmivm

1410

43143 HERPIUEE

(1) NOAEL izxt4 %%

176 {9 2 PR ORER T, Fo FRICBIZE SN ERA D HEH L7z NOAEL 23 Fi 7-FRICH
SWTCEH L72 NOAEL % Flal> T\ iz, b ORBROGEMAZ # 4.3.1.4-3 [TR” 7, £H
5D —ATH NOAEL OZELOREXSIL6HEThHo72 (ZHTHERMBETCLHA), 2
5096 1 (FUTVARY) TiE FH (FOEREREIMEDORD) 2355 _HAFFRIC

B SN B MRICIBE SRS T, o 11 (B o nm
BT DR FIRE SO Joint Meeting on Pesticide Residues

Vv TiE. FefF
FHEIZRB T D DT

721EH (marginal effect) & HE S4L, IROHE L~V T PollB i 22 @mEOBE (I
B O, Ao b3 )7k, KSERENE) B FLicsi 254LmtomE (5
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SERES K OVERE RO DT R B IR T . R R BIREEORD) MRS,

6 DM OFERTIX, F1 B BIRE S EIC X - Tl NOAEL 2 BUE ST
7z (24.3.1.4-3), 2450 NOAEL & Po k7> 538 H L7 NOAEL D 7% 2~10 {5 D
PHCH -7z,

#4.3.1.4-3 FoFRICBEINAEANBEH L7 NOAEL 28 F1 I SWTCEH L
72 NOAEL % Flal> TW=iBi, & 5% F1 RISV TEH L2 NOAEL 73 Po L 0

=p e
HAKD > T BR OFEAM

Tabke 3
Studies where the NOAEL from Fy offspring was lower than from Fy offspring, or where NOAEL from Fy adults was lower than from Py adults

Critical effects occurred in Fy offspring Difference compared to MOAEL in Fy offspring
Trisdimefon Redueed Fy pup hody weight guin (oo effects in Fay pups) & -
Vinclezolin Reduced epididymal weight in Fy pups (conzidered o *marginal effect [}

evel’ in the JMPR evaluation)

Criticul effects oveurred in Fy adults Difference compared to NOAEL in Py adults

DEHE Aplastic testes, epididymis snd seminal vesicles, small iestes und epididymis 10
Ethephon Decrease in body weight and body weight gain 1]
Chem 7 Lpwerease in white blood cell count in females 5
2-Propanol Microscopie Andings in kidseys 5
Digjuat Low incidence of calaract formution in females 5
Aurylic acid Reduced food and waler consumption 2

(2) ERWEBHIZHONTOREICKTT 2

176 tEDRER (T 6D 55 58 T ATEFRMEME & I NT-MEIZET 23R Do
H 3 ik, FoM AR CAMBENRE I NN E R TERIE STz (F
4.3.1.4-4), LrL, THHDORERD 5 b 2 fRITAIHENWE & S e h o TALFWE
(AEVHRABLODIDP) 2T 0 THoT-, A EHRACEL L, SHEICONT
RRETT UL R SITAEIE R IO MR R R & S D (R 4.3.1.4-4 S H).,
DIDP (2R3 % EU Risk Assessment Report [%. Bl DOillk (£ 4.3.1.4-4 HORERZ &)
THE SN RAERITENE A EEME L 3BT D700 EE Tlkieno iz Lof
ELTWD, 7t UEMIDNTE 4.3.1.44 FORBROLNH > T2 HAITITBELLZ
AR CThH D B d, 7 = U B/ IR T 28R & 5 & 9 58I,
B O Mo ZHAREER (L mWHEZHEH L CE M T CIoRE - ZIRREICk 2
WELZPIMICR LTERBR) OEICES<boThD, FHE, £ 4.3.1.44 FORBIL
NOAEL Z i $ 572D Z O 7 =) U £ /LVRBR O %I FhE S iz,
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# 4.3.1.4-4 5 HACTAIEEENRE S35 — AR TIERE S 7R - 7Bk

Tuble 4
Studies for which the second genegation, but not the first generation, showed reproductive toxicity (fertility or developmental toxicity)

Chemical Reproductive toxic effects General toxicity in the second gensration Dose ut which they oceur
Fenurimal Reduced fenility index; reductivn in the proportion Deaath of one female during parturiticn and signs of Highest tested
of females with copulwery plugs dystocia in another female, slight reduction in male
body weight gain
Mevinphos Reduced mating and fertility indices; racuced Ataxiy, tremors, oral discharge, reduced growth, and Highest tested
absolutls tesies and epididymides wekght and brain cholinesterase inhitition
reduped relutive ovarian weight; sbuent corpurs luten
DIDP Reduced survival index at PND1 and PND4 Increased liver and kidney sbsolute weights effects Medium end highest tested
{B5-05% vy, DE-00% In controls) and Invreased and increaced incidence of diluted renal pelves

cannibalization of pups by a few females

(3) HARBDOVERIHT 5 EE D gk
ﬁi@%%ﬁ%ﬁbk RO~ FORIBEEIND Z LI L o= /ERANFHE L
% DOMARDHIRBD LD HEITIT ZOMARDIZ ) PEREN SN EEZZDH T k%f%
50L#L\%E@Wﬁ#%*ﬁﬁ_ﬁ\éhéﬂ%gﬁﬁ IR EINRVEAE, HDHV
X5 RIS S D AV =R é%énﬁw%é%@éo_hi\ﬁﬁ%%ﬁﬁm
WL THERABMEZDHAND D LWV I FEICL > THH SN D AR HEEZED
BERICH D55 123 EREZ2 T EMFRIERDRRI U CTh-o T DT — 4 v Tl
ENHZBMOT — 2ty N TIEHRHESNROATEEERH D, Lizdi> T, BRIk > TEM
MR TR ST R TR SN WEERH 5, PokBRICIEM 28 LT Fiik
BMIIER 2R SR> 1AL 8 5 WIE Fr FRICER 277 LT Fe FFAICI3E 2R
RN AW E OB D% 4.83.1.45 1R, ZHHDOERN— OO HRIE
BENDZEN MBR) ICL > THHEIND &0 ) Frex ORGEIL, [7 URER TR S - th
DERIC L > TEMIT NS (F4.3.1.4°5),

W%ﬂ%@ﬁﬁfﬁ LINDDETOMARTIIBE I NN _h#ﬁ%®#%f
Hol=BOMRIZBITAIEED FROFERETH - 720 %uﬂﬂﬁﬁ“é@ il%ﬁf&;é Bz
nk¢%®ﬁgﬂm<\*kwﬁkﬂ7f—& CHERANER I NS A T, _ni%:

ﬁﬁm%ﬁ%@&miﬁéﬁ%bfméoE#Mﬂh;@%wﬁg%%%_mbk&ﬁ@m
B (ZORNTT ZOVERIE) DREE S (R 4.3.1.4°6), OV OILEMEIL Fe
FRTFR FHRIVIEOCHETERAZ R LD, ZH60WTICEWTYH Fe 52 Fi1 1
FRE D EBRTBENEP o T LT D720+ 1 XBE T A — 2 I2B1T 21EH
E—BLERERETRD LN o T,

HHhAA, Btk WREIM, AR E GG ST A — 212 L CREBR 2 JER U,
FVENHETOAREEZOFRER LY Z OFFEFEHOBENATRRIZ R D, 7oL 21X, &
SR A BN L7 0 R CHEARIZE 2 ORI T A 800 L7z v 33 ﬁ%@mﬁ#ﬁiﬁé@%
4.3.1.4-7), ZHUE, HEFFEABRE A Om B0 T s (EFEIX P=0.05) ZMET D
%H (i) REIZLD2bDTHD,
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# 4.3.1.4°5 PofBERIZ/EH 27 LT FilBRICIXMERH 2R S 2o T2 kg, & D50 T
F1 F8BICER 277 LT Fe FRRICIIMER 2R S22 by o T2 E o il

Table 3
Examples of chemicals that showed effects (In italics) on the Py adults but vot in the Fy adults, or in the Fy offspring but not ir the Fa offspring ats pusticulsr doss
Chemical Effects on Py offspring and dose at which they were obwerved Effects on Fy adules/Fy offspring and dose st which
they were vhezrved
Pipecazine § Number of implantation sitey; J. litter size ET | Liver size 300
Fentin } Lister sige =15 4 Pup welght =15
1 pup weight 4
Flumioxazin } Viability index =10 1 Viability index 30
Feapropimorph t Percentuge of stillbarn pups; retarded 123 Retarded development 1.25
development
Z-Methoxyethanol 1 Ferriliry index; ) number of pups bom 3 } Mumber of pups born 23
alive, survival index and pup weight alive
Monylphenol Hiviopathological changes in the kidreys & Histoputhulogical a0

changes in the kidneys

Elfecis on relaged cnﬂ]x_;]m.suj the sane or similar doses are included as complementary informiution. Doses are expressed us mpfyg bwiday,

7 4.3.1.4-6 F1 815 Po LV & W EE 2 BAfE R L2 b =g

Tuble &

Substances for which the first-generation adults {Fy) were clearly more sensitive than the parental generation (Pg)

Chemical Effects on Py Diose Effects on Fy Dose

DEP Increuwsed epididymis weight 508 Mhsent or poorly developed epididymis =52
Testieular wrophy; degeneration of seminiferous tubules =256
Heduced pregrancy and fertility indices; redueced sperm 509
coum

BEF Mo effect comparabls to that mentioned undesr “F;” 750 Reduced muting and fertility; reduced reproductive 750
orgun welghts: reproductive truct malformations and
histopathology

BEBP Mu effect comparable to that mentioned under “F;” 500 Diecpease in reproductive argans weight; strophy of 500
seminiferous tububes

DEHP Dy of sperm | - 592 Aplistic testes, epididymis and seminal vesicles =79
Decrease of sperm parsmetsrs =7
Mo offspring produced 502

Chem 12 Mo effect comparable (o that mentioned under “F™ HE20 Estrous eyele disturbances and decreased number of =6160
animals that mated and produced Hiters

DIHP Mo effect comparable to that menticned undsr “F" 750 Reduced mule and female mating and festility indives 750

(40-60"% v, B0-9T% in controls)

Effecty supporting these differences in sensitivity sre presemted. Doses are expressed in mgf bafday, except for Chem 12 which is expressed in meg/m? (inhubution
EXpOsEE).

# 4.3.1.4-7 [REFZENL CREROKE NN LI 505 0E

Table 7
Substances with mulii-peneration studies where the criticul effect was observed
only in litters other thun those incleded in the standard pap-generation study

(DECD 41&)

Chemical Liter Effet

;‘cnaﬁ el Fap Ireoease tn sullbicth

Thiophanute-methyl Fag, Reduced pup body weipht gain (although
nis effect on average pup weight)

Crilntoeens Fay IReduced body weight in adult femaley

Cudmium Fa Reduced open field exploration

e

(4) U RT7FHEDORER
U haAXs T 4 ZICRT, ZiGEBROE 1T NOAEL 12 b Bl S E KR E
MR EZ 527, £ A7FHMIIC b 0B L ORRICOEEL 52 TWhiehoTo, L
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7oy o T, BhadM BRI IR EZRH L o7 L LT, U R 757 b NS5
FOFERITFR A PRF LIEHBEIZ OV TEANIZFH L TholtEx bd,

WL DO0OWEIE, Po &l LT Fi B CRE DM LA R LT, Lo T, 8
— AR A BRI E CHERF L e WEBSH SRR CIXEEREADN BRSNS Z L2 D, L
L. ZObomEIZNTRs QA EOFSZERE) 7 X2 VEEETH - T,

TS Ot EmIT & 23T L 723 BRICE S b DO TH D MD/RT A —& 25kl L7256
3 AR E R EVEERE W LR LN o720 b Lt v ) ATREME
HETER, a2 B4TOEEN A KT 4 21X OECD TG 416 TH 5,
AL 2—IZHMLERBROL T2 DT A R A 20 2001 FekqGT LARNT FEh S aviz,
DEFITMZ T, ZOBGETTIFRERM, K17 A — BEERA., W, MR
IR & Rl R&E T RARA v AN opBIERT, Ll ZaboBimT s
RA L FORFF Fe FHRICIFERSIN T, Fi F#RH LWL Pols KON Fr Bk EER ST
W5, NEFMERR M BEBEOHE L Fo FRRICER STV DS, Ziuid FitEbe E 72 i3tk o
ZAIVTICEAR D STEGAIZROND, LTeho> T, i d &= FARA > ML
TTRTCORBRBZOHA RTA NS T2 E LTH AL Ea—TRRIHEHRIED
AT ATREPR IRV,

BIHIER 7 ) —= 73 B (OECD 421 35 £ 10 422) Ti3A#% 4 B H CIFOERB &
WBEEIT), LIeDR->T, ThHoDAR 7 ) —=2 73R CIE F1 BERICER2ERHZ 51 &
FZTWE (£ 4.31.46 TR TWERE) OAEEEEEZRINT S Z LIXTEARY, Zhb
ORERFEMOEH Z T 2 BE LR, A7V —=0 T 3BREERINTNDTD, i
RER & 71T R — AR L 0 B S D70 < RBRTFIM A E LS FEHil 5=
WA R,

Fox OFERIT, BATO ZHAGBR AP £ T F1 28183 D IRk — ARG TE & 2
252 & xEXFF LT 5b, ILSI Health and Environmental Sciences Institute (HESI)
@ Agricultural Chemical Safety Assessment (ACSA) Technical Committee |X&iT. ik
R—HAGRBROIERZ BN Lz, O RE L2 CIL. ZRATR L ORRFITHERIC 4
. MBI 2 HWEE G- 21TV, ERT R ORI T ORI b 21TO, BIRL Fr
HARDFIZIT PND 70 * Tilfetk 52170, FAEmMRENE L OR AR ZEmlt 2 3 Tl
TV RRA L P EMATHAEER & R CBIR L E T 5, &b, BIESNTEMIZES
WCHE ZHREZBINT 20 E 90 ERET D,

ACSA-HESI DR IFIER —HMAGBRICONWTDOH A R T A VEERT D HIERE 72D,
LML, FFEDOT 8 h a—LOFEHIZOWTILE LR FEmBUETH D, o & 21X, A5l
#H B L OREEHOZCOFEZ FTREIC T 2 7212 F1 FHRROBEHIHK 2 L2 g &<
REN? EARFHERIC L > THIMARADIERERGTTT 2002 Fex OEITICES &VH
THRASDIERITE R TR D LUMERINBIERE SN2 B £ 723 2 OILRBEN A 1 =
ALCHEHT DT —FEZNETLHDIZT A SN HAICES LIS, L)L, xD
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AT I U THEARTE CIRREEICIHRE 2RI S o 72, & BIT, IER—HAGBR TI3E
17O “HAGAER K0 WA A (BRIC Fupklh) Rl 2479 2 L2 d, Lichio
T, H—HATT TR IEADPBR S NS HEITIE, B R~DIERIC K> TE 6k
B THH G B LD ATREMEIR Y,

432 IEHEBEREMNFERRE L THERE L =30

AT TR 2EICB T 52 EMETH D, HERE AR Ui RsiE, BAY
REFFRER) DPRATR L U CTHER L 7o SUROFIE 2 F2hi L7z, LIS SCRO B2 %
N I

4.3.2.1 TSpecies differences in pharmacokinetics and drug teratogenesis] =

AN DU TN B4 B R OFEIL, IS T % BRI & R & o B 2 e+
5 IMENHE Y 1 & A OMIEIZER T 5 L0 2 D, A ORHRIZI T 2WIUE5A4 & [FEk, @
WIIRERHEAZ RIS RV RARGZOMEEEZRIZUIXLIETE F XV s8I T
IVBEETHLIWB : ST aE, 13 VALT A VRN, BEICE o I OHLE L A
HALHW ST e I ROMKGRE), BAFET DAHEIL, 5K Om U] 7258 4R & KW
HEIZE > THEITE D, Z< OEHEN, FAEER, MEOX A7, KROFMEREIZLD
JERRIZ BT D AT ERTET D, LT /A R EOIIBETH-TH, BEICBIT 28T
IIRIEICE R D & AR I TV D, RMRMAEIC IS 2RI, s8BEROM, L D
LS AIRE T D 72O FHRIZR T 2 % 7 ERESIX BT O EE R RER - Th 5,
ARG A= TETHRRY  FIZIE VT BB TIE, PAe R TY TR L
INDABZ =BT HEREREL 5 fFmV, BN Y — o OREFHIED FERIL, 2 ET
SN TR ST, LD LR D, 7= b e H U R~ RIZBIT D5E0 RARIT,
KD OFEM OFIEILZE DIEMEAL & D WVITARTEHEILEE OFEICER T2 0 TH D &
IR E XFFT DB D Th D, il EREWICIT HEAPEHRITE MLV HRWIZEN,
BB T DR OM,. BYIREORMAAESHNA LN, b MBI HIRE
TIHFEREORRBIIH SN2, LR T FIZIEALT a7 oA vipEor
—ZREH D WVITHR TEE AUOWKER TS 774+ A7 7 I K LF /A ROBEFE
PEROS & OB DOFTIZOWTHEMTON D LER S RFEEF L Z e s 35729
DEE ORI EAR L 70 5, BFERIZIES < v M CTOIRE THNL, @Y 72 KyEhRe %
RETDEBDOBRIZL > T, ZOEENATRETH D &t b d,

13 Nau H., “Species differences in pharmacokinetics and drug teratogenesis.”, Environ
Health Perspect. 1986 Dec;70:113-29. Erratum in: Environ Health Perspect 1988
Apr;77:following 156.
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43211 Fi

T TEME ~DISEMECRB T 2 AT KREL 2O00HHBIZEIL2bDEEZEZ LN TWND,
1 o HiZ@F@EE T OB E A DOEZ M (intrinsic sensitivities), #1z1X, & ~LFLD
FREHICBTI2MBEIZBWTIRERICTHDLTHDH, b MEFMofE CIEM%E
(prominence) THDHH D ; 2 DHIZOEEIRT, BEZEREWEEIIZH 5 I ~D R & D
HEW, ThD,

HBRERBR BV T EAIC@ P ER SN TWAHA, 2O L Ea—i@m3 T, £
OUZOWTIREEIT 9, MOBERN BT, BEL L OREBOL T TE 5729
Thb,

i E IO TFEE A~ OISEE ORI, M D B FEIRE R OB REFIIC LY
RESNDEBEZBND, 16> T, EMENREOKR % 7237 A —Z [IMITIBIT 23 REOE
BRRER T E725, TROORFIIFEIZL Y Bro TRV, IR H3MIRE, BT
PEISENFRIC L > TRELE) ZLIIUROZ L TH D, L Lans, AR PEER
SRHEMIEF O & 2R B G R EERPFHCZ OBER E 2o TWD ERIND LB X
bND, HIRIEAINT., EaEEICR GBEERH DI TH L LB bNLD,

43212 BMHHERORR., BEEHE. —RBEBIHE (Maternal Absorption,
Administration Route, First-Pass Effect)

WSROI B 1T, &G — B, DN DA DI K-> TR D, A OWIITFEIC
INBTEZ 2720, BRI R DR CEoz2Elkd 2012, ~7 R E&T v FTIE 10 57,
UHXTIL 30 47, A XKL FTIE 1~2 BfH) AEEERD, ERLoO X5, F ol
T MRS R, B ko v 7 afg) b o A2 ns LG4, mifE
POV TaBEOREIT, v~ U ATEKREE 10 5005 30 HORIKRKE R D0 (K
4.3.2.1-1 £X) b b TIE 1D 3 OMICK K E 25, KO 7L EE b
B L7803, WIUE S OICEREEELS 72 5,
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Fioure 1. Cencentration-thme eurves of valproie acid after oral and
BC administration in pregnant mice (left)’(17,85) and 13-cis-ret-
noie acid after oral and IV administration in nonpregnant mice
(rightl; the data for the constructlon of the right panel were tiken
from Wang et al. (37) and Kalin et al. {(#f). Note the lowered
bigavaifability of both drogs after oral administration.

X 4.3.2.1-1 koA VT afp)F M) v AEZROKEG LESEO, mEFo L7 afiEo
BE (E:~7A, A: &)

WIZER L CTHD E, BRBEZD < HMikIE, EFFRERAS, &2 T, MR
B AT L v igENMTh S (RO miEghE] (first-pass effect) £721% [2H 12K
HEIDZ VT Z A (presystemic clearance) ), 2357 20X, EBREIMICIHVT
Tt A EEDSZENRH D, TRAIOEEDR] (280, EREWICKEES SN ESIEEL
<WAT 5, K4.32.1-11F, ST efEe~ Uy A RAKEGLELEG, R TICRE LS
AITHAT 50%RERENFLTHENI ZEE2RLELOTHS (1K 4.3.2.1-1, L),
b MCROEE L7gGa, EAOEMIEMEIXIZIE 1006 TH D, BOFEESINZA Y FLTF
Ay (13T A-LF /) A ) OfE-FERdh# o T (the area under the
concentration-time curve; AUC) fEIk (AUC HITHEY O S HIEEREDWEY) /2 /3T A — X —
ThH2) 1TIVOLEICHR5 50 1 REKTLTWS (K4.3.2.1-1 AX) FLF /A
v (@l A-LF ) A UFE) TiE, AUC (LV) 12T AUC (BRO#H&5) 1281 51588
BMETF T2, v RZBWT R LF A SRS Y b UF A o DIERTEPEREME VD
. EHIEERT LAY MLF /A DOENR 1 R—ADIHOD 20%RETH L1775
Zbhd (F4.3.2.1-1), i, ~7AZBNTIE, A Y LT/ A > OIREEIR DB
U & S B F AR BRI AT L S ATz,
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#4.3.2.1-1 YRBIIBWTRGEEZ RT LT /A o OE
Table 2. Teratogenic doses of retinoids in several species.®
Lowest teratogenic dose, mg/Keidsy

_'“1111 trang-  13-cis-Reti.

Species retingie aeid  noic arid  Etretinate  Etretin
Man * wE-1.5 =1 T
Monkey 7.5=40 1 ? I3
Rabhbit G 1i} 2 .6
Hamater T 12 3 *
Rat [ 150 2 15
Mouse 3 104 4 3

“Data from refs. 19-41.

LU 6, B MIBWTIE, EREMWICHA X0 BEE [Ry)OEERE) 2R3 2
EMBDH, B h~OROFGH, ST e~ A RREICKfS, B, B8, IFRCiEeR
THEIZITBRIC IV T vl leoTnd L Bbhd, 2o lEPO@EEHE 12k, &2
IPEER T 5/ v r~ A RIZIEFICTDR < e ROERNICBWTE A VT afigl LCTERT
HHDEZEZLND, M, VT v, Ri~T A A XOMIEF T KA
FThHo,

EEAEDr—AT, ML~V ORDEIRIE T = — X o CEAIDSHEH S, fkIC Rk
TOERM) &7 =—Xp (S, ML CHENRIBIC S 2 BB @ 2 SO BFEIZR]
b, ZOLEDHAMAE VaslI FRRO X I ITREND,

D

V. p=——
[(AUC)K,]

REEIZIL U TR B G B E SNTGA ., — BRI BRI M EIC B T DT e (K
4.3.2.1-2), %< OEANZEBNT, FEHOWINLHM T ot A5 fRT-Z LI X DR KIRE
(Cmax) 1IZ< O THRETH 5,
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[Valproic acid | | Trimethadione
Vg (1/kg) v (Vi

03 A ¥ F] ™
. 2 iz /
% “
AR / g //
7 /N : % %
1::: Cmax [ﬂ‘lg7f|] ? Crmax l:'“j”
] o
w0 ? / 0] // a %
N U 7
47z Tl
g Eg o % 5 :

Figure 3. Volume of distribution V; and maximal concentrations C.., of (left) valproie acid (45,57) and (right} trimethadione (44} in various
species, An oral dose of 50 mg'ky was used for valproie acid (except in man, 25 mpl), and an IV dose of 50 mgkg for trimethadione
{except in man, oral). Note the relatively small interspecies variation of V, and ., except for the relatively low V, of valproic acid in
man beesuse of extenzive plasma protein binding in this species (Fig, 7). A full listing of pharmacokinetic parameters of these two teratogens
ie given elsewhere (46480

X 4.3.2.1-2 (KHIZIE U THEYEBGEDRE SNIZSHE O, EAGAMEIZB T M

4.3.2.1.3 EFIDR#EFEIT (Placental Transfer of Drugs)

R VA~ DERFI ORATIZ, MOKFIEAT & ITAMICEKR S5, Tk, 25085
K723 2 FEORDBEL EHR ST D0 THD (F 4.3.2.1-2), mWIE#EMMEZES,
A A AL LIZL K, R 1000 BLFTh 5 & W 5 HE Z R OFANC BT, IR
RIS 5 &V D 2 EDR AN BN T WD IEFRRBATORKILIZ > &V Lo
TWZRRWA, IR DR D pH 2SEetE, S/ I13EEEORAOBITICEE TH L L E X
HILTWD, IBIROMEIX, FHAEOMK LY & pH BMEWZ LRI TEY 4, N7
D L5 BRBEOIEANZEBNT, FEETHS Z ENRTRIND, WEEOIEANZB VTR,
FOHTH D,

FEIRIZIB W TIE, 20 pHIZRMEOMIEL D b @ 7ed, MOMETER DO AT — 2 Clig
PESANIMICE R S, A OBRIK & 7 51516, NI 2 NIRPED K TFEIZ L - TK
RS, Hl 2TV TlE, methotrexate & hydroxyurea ([Zxf L CTT v b XD SRV
EART, 7 b T MTOIREANRERT L LD LW E b b TRTENBIE S
5o

14 Mirkin B. L., and Shingh, S. Placental transfer of pharmacologically active molecules.
In: Perinatal Pharmacology and Therapeutics (B. L. Markin Ed.), Academic Press, New
York-San Francisco- London, 1976, pp.1-69.

15 Nau, H., and Scott, W. J. Weak acids as teratogens: drug accumulation in the basic
milieu of the early mammalian embryo. Nature 323: 276-278(1986).

16 Scott, W. J., and Nau, H. Weak acids as human teratogens: accumulation in the
young mammalian embryo. Teratology 31: 25A (1985).
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#4.3.2.1-2 WO Z A U T-BITICH A 5 2 58K

Table 3. Parameters determining the rate and extent of drog
transfer to the embryo.™

Drug transfer Parameters
Rate Lipid solubility of drugs®
Molecular weight of droga®
Placental blood Sow
Placental strueture and function
Active transpoit of drugs
Extent PK, of the drug
Maternaliembryonic pH gradient
Protein binding of drigs
Active trangpart of drugs
*Adapted from Mirkin and Singh (51).
bAnd ather physicochemical characteristics determining the diffu-
sion constants of drugs.

43214 BABXROMNFEHFESR /N7 RUVKBEEHEIT (Maternal Plasma Protein
Binding and Placental Transfer)
FRREIC 31T 2 FAIRAT M CMER TSN T & X7 R & ORRE DN ERE QR ERF & 72
STV (FURIHELFEE L TWRWT U —DOFHI D L3 W8 & FRRRIEIC 72 %) FIRetEDS
BbY | FEFITHERD N L2 S TRy (M4.8.2.1-3),

free {unbound)
conc,

|

bound conc. —=|

placental
membrang
Fizure 6 Schematic representation of the influence of maternal
pasma protein binding on the embrvonic drg exposure, Only the
free plasma concentration is expected to equilibrate with embry-
anic tissue.

X 4.3.2.1-3 MEICE T AT L METEICBIT D, # /T EREA ORRE D2

MR F 7RI E (—REC g 2 R S LRI D) F IR O & oy~ D HEA
DOFREETX, BADATO LR 7 7 7 X —Thd, MBEX NIRRT IV REERD
— T MRS R FEREFREIC L VIFERICTHD 2 ERMLNTWD, IO MmES
R ~OFEETE, BlZIE 4.3.2.1-4 DV TRERIORENDS K DI, EREFICENTE
R &0 BIRW, TEOWFET, MBEH 37 FEA T, BWEBAT R Q@R Z IRE ST 5 2
D —NOEBERRATHDLZENRENTWD, PTENRL, ST afg, 31 FLEme
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WL ODDMEEFIO B MRIRIZEIT D RHE IR X X7 EREG OEIG &3 4.3.2.1-3 ITR
L7,

&0 1 _| B VPA free fraction « 100

504

0

a0 _|| 17 A

20

04 f) |2 g 5 : g s
EEEEEEQEHHE

Fiourg 7. Protein binding {(expressed as free fractions = 100} of
valproie acid in serum (reconstituted from lyophilized material
eommercially available) of varipua species. Added total comeen-
tration waa 100 pg'ml, Mote the much higher free fractions in
mouse and hamater serum a3 compared to primate serum. From
Mau (47).

4.3.2.1-4 FK|OMHEH X7 ~DFES

# 4.3.2.1-3 WL ODDMEAIO v MR D RHE IR Z o7 B G OFIE
Tahle 4. Transfer ufdru;s during fetal development in the

human,
Fetal'maternal plasma
eoneentration ratio Drug Reference
=1 Diazepam (66,87
Valproic acid ’ 155,68)
Salieylic acid (59,700
Malidixie acid [ a]
0.5-1 Moat drugs
<1 Dicloxacillin I+
Erythromyein (53
Chlorthalidene (74}
Lidocaine, bupivacaine (55}
Tubocurarine, suxamethonium {75}
Cimetidine {786)

43215 EFIHEH®DEISE (Rates of Drug Elimination)

EEREIICB VT B MR SWEIZEEAOPEH AR Z 5 Z ERH L NIZR D o0 dh B,
FERHO/NEMIE, B MIHEAEREREAREOLARE W (K 4.83.2.1-4), KREEDK
X & RIREZFAET 2 DI LB/ REEREN L 0 2 MEIZe b, FEREEE | B ik M OV
DR E S DA%, MR DAY FRIBSREDZ < IX, RE LW D X0 HIERERHIC
BET LD TH D,

XS a7 MI R SN2V AKIOBMED IR TE %, # 4.3.2.14
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(2, W ONDOED, BHEYS7-Y OEEZRL7Z, ~UVATHE hD 125, 7> FT
X6, THFAFMIL3EEND ONR R EEL D Z LITR 5,

7 4.3.2.1-4 KFEHEAKEOL

Tahle 8. Body weights, surface areas and conversion factors of
dosing from mg/kg into mg/m®.

Dose
Body  Surface area, Converzion eguivalont/

Species welght, kg m® factor™® kg®

Mouse 0.2 0. 0065 3.0 12.0

Rat 0.15 (r 025 0.8 6.0

Dage g (.40 20 1.7

Morkey i 24 12 a0
Hurnans

Child 20 0, 80 25 L&

Addult B0 1.60 a7 L0

* Literatuve data (1141150,

*To convert a mghke dose in a given species inte an equivalent
mg'm” dose, multiply the dese by the eonversion factor.

*Dose equivalent for the adult human is set as 1.0

43216 VTS UARUFFHELI/NF A —%— (Clearance and Half-life as
Parameters)
migEr7 V772 (Cl) 1%, FAPEHIZBWTHL oL EERNNT AKX —THbH, =
x, UFoRickvEHEIND, 7ok, DITEAREE, F i Sn=34, AUC ix
B - AR O TR TH D,

c=-2F
AUC

Flo EREE (61/2) (FEEHPEHEIDINA, FEHIaMAE (VD) IS IKFET 5,

Vv .
t1/z:0.69c—d| (MAERD 7 = — X3 1 BEETH H5E)
VaB S Soe
ti2, B =0.69 CYI (IMEFD 7 = — X798 2 BRI Th D5

43217 HEFWIZETBHE—Y{EL AUC fE (Peak Levels vs. AUC Values as
Teratological Correlates)

F & A EDEFNZIBNT, BIOERNTOREINIE MBI 2 HEH L0 & E, F26R

Y ClE, MNOEMDOREOE— 27 IXEm< EDR o BERTOIIK L, B MZBWTIE,
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LIRS . BB L~ ULICIE TN B, 4.3.2.1-5 T, b MZBITH1REKRGEZ~ T A
BT DR EG L L R AR LT, [ 4.83.2.1-5 VR 4.3.2.1-5 2R LTZMEN D,
VU ADIETEIEL LT, B MBI AEEE—27 LUV LD EEWZ 0N gD,

pg VPA/mI injection s.c.

8 12 16 20 24 28
T% day8 dayB%

Ficugre 9. Simulated plasma concentration-time curves of valproic
acid following a teratogenic drug administration regimen in the
moyse (resulting in 108% exencephaly formation) as compared to a
therapentie drug administration schedule in man. Note the much
more drastie drug concentration fluctuations in the mouse as com-
pared to man. The time periods on the absejssa correspond to the
length of the organogenesis period sensitive to interference with
neural tube defect formations, From Nau (47).

X 4.83.2.1-5 b ~ &~ 228 5 I E ORFRIZ(LOE N

# 43215 b hE~vTRICRBITDEWEED/NT A—HF DE

Table 3. Comparison of pharmacokinetic parameters of valproic
acid in mouse (teratogenic dose) with man (therapeutic dose).

Parametera Mouse” Man®
Teratogeni dose 180% (4 224 hr) 30 (per 24 hr}
Cl (mLhr x kg 1000 10
AUC tugiml * hr)? 720 3000
C e (peipdmL}
Tatal drag 230 TOHh=1540F
Free drug 120 =20

“Literatuwre data (14, 16,4847 500,

"In this regimen 30 doses were used which resulted in a significant
formation of exencephaly (10% of live fetuses),

FPlasma clearance.

1 Area under plazsma corentration-time curve.

“Maximal coneentration,
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43218 F&oH

AN OMRBOPE M 2 BFT T DB EOIMBRE T A — X —BMETIHIEICE ST 2 00 %
W 20N H 5, AUCEDPRER T THH5GE, BENEHRIZ VT T v Az B
T 5, 5, BHIL LD v — 7 BMEFTAEICE G 5 BA . TS EH OV & 4y A
535, b L, HEEDOEDICED T A= —FHN D X OPSHERWEE, §E
ROIRY =T 4 IR DAREMERH D (£ 4.3.2.1°5),

4322 [ Pharmacokinetic considerations in the design and interpretation of

developmental toxicity studies.] *’

EHERY R AT M E I, RO BEZ IR T 5, IR —RIEXKENTO, EHH 50
(3 OTEMERBIEY OB E — R FBRITIRF T 5. LI -> T S, LT OT7T —~ OB
(BN T AT TEME SR DRI K OSRGT O W 51T & > TR BRI ENHE TH 5,
-

- R
- AEHETE
- G

(1) fEz=

LT D RMERT (malformation) & AT EMEH & L~biT, K& M7 %2 7R Al HE
PED N B, FERNE, FIEET OO NI M & | RO RSN I 2 IR o &
BICBITDENO S ThHD, EYHEOEER /T A —% (RIN, 5546, (RE,) et
D5 BT, AP (REHZ K 2Pt & RIS K S HRE O ) A3, &b K& AL R
T, Z< O%AE, B ORI, EREYTIE, B NIV b —HEV, EREW AW,
TERDUERFTEMERER Tl IR — e HIAR 2 & < TRWE— 27 2789 2 E R0, JEHE
EREONLTHD, ZO@mNE—21E, 2llZ, MBEL R RN L~V ETEDLIAR, &
HRIROM T [FEAORIEHIM ] 2 FHeT 2, —F . B NI X0 Frgir 72 FERIR B 1 585
SND FRICEELOLE) 2. ZHITEAOFERHPHM LD bRV NALTHD, LN
ST, WEEZRERICT 220, 20t bRE —KREMMHROEFE (Area under the
concentration-time curves, AUC) % KIZT D00, IREWRK T Th 5,

MIEEE N RIE, < OHBE e P LD SEO TR T o & RE W, IR T HHE,
KIEDOGE, HEARETH D, HMEICH T AL, £ < OFATEERMETILAR V.,

RHAIZIB T D ME X R 7 fEEIFRE 22 R L, RREBVOMFETOME LV b, &
N OIMIEFDOFEENRT > & REWVWZ ERZWV, T, oMENSHER/N S REHES (£<

17 Nau H., “Pharmacokinetic considerations in the design and interpretation of
developmental toxicity studies.”, Fundam Appl Toxicol. 1991 Feb;16(2):219-21.

105



DREPERE) TIIFHCEETH D2, TOBMIT, R0 LA/ ORI S, MfE s ]

I REEDEMZ L > TREINDINETH D,
fERTAEDOBLR TOMZEIZ L > T, HHORP A Z = PEETH D LIS EALRL T
DD Z OGEUIKET D AR FENIEZ 2\, VF /A RIC K D MEa BEOBHBICIT R S
D ZOHEE, HEEARE S BEAREORGNEE L > TV,

FeE OIS DR MERIFNIE, b PRV b EBREWO T PEEENZ LAWY,
L72i3 o T, FREDFRERBROMIETIL, 1EROE A OKREGEHT LD & RO LT H
FIPICEBOREGZITOFTOLN. L VAMTH L, £l2 b MBI 2RI OREIT,
SR TITEAHNOEANZ LY b o &L BIEMICHE SN D, ZUd, TR IEOR N, Ik
WRIZEST 2 AUCIKC#ET S, VF /A RO XS RIFEHT, bo L bHEETH D, AN
DB ARU Oy EieY: (RAEEICR T 2 AW FAREMIE) & kT 2R, IZE D
EWEZE EREICIT R B0,

(2) BB

FUFRREN O Z BHE A i b /2R CH D 2 L b BER R A A btk
FEAMEL . o ESHER/N S < (1000 AH) . AR A 2MROEERNT, B A Sl K
BICEBT L, E—bEndZEnZn, L, ZRUZEBISANRZNOT, DX H 7%
—fBACITAE A TIE R, Bz, AR pH TEL A A b STV A ERANL, 2usiciE@
WD ENZN, JRIR~ORFBOEEVE, JRIROMmSE L RO MEOR O pH Afid & Ot
RO ARNKAFT 2, S HIT, PIOIMETERINIEL, IR0 pH 23 BRI 2o B
NEFET DR & 5, fEETED @ W IEAID G 2 il 2 A WVIE, MR gL v
LIRS ETET B, BT 2T ) 4 URE, 18- ALF ) A UL 0 &%
2T, BIROMBDO VT ) A VR EREET D,

xRREONZ | (AT EIERE S AME W ERUARIS IR KB S BE T 2 03, L7 m BRELIA
DIETTIERE L, RAGARPEENRE & X B 720,

(3) REEHE

I 7 x A7 7 I NI AEITITEFEER T WA O A TH 208, &R 5 &
AL 2 B REIEDC 72 D, I SV 7 e BRITHERA & L QSN S 5, — .
RHMPEMIIBE T EDN 72 <L IEME D /RER2W (4-en'VPA), LT/ A VEEOBEITIEIZIE,
RN EEREEZR-LTBY, EFNT U AMLT ) A VR, 13- ALVTF A UFED
BEFHEOBEN B, LF ) —b (EX I A) OEFEEOBEN D b EETH D,

(4) &SN
Z << DALEMTIE, fEEEIIRE LR BEEST S (TRbbMERRAERH D), Lk
L2 1832 A-LF /A RO X 912, RHEOBE L MIEORERICBERT LD,
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TR ENE T B MR O RRIRA R B TEEICB L TR S 2 2R Tl b ) £RE
b, U RvA FREKEE EM-12 OHGIRPEAR L | 4-en-VPA KON 2-=F L~F 4 RO
Bt BRI, AR OBLS TR D Z EARENTVDN, 2O &iX, EHEED
BREIZIE, (LB L RIRN OBHGRYER S+ (RICE : Z /X7 B0 ?) O CILRE R
AR S D Z EE2R LT D,

4.3.2.3 I Quantitative risk analysis for quantal reproductive and developmental
effects.] *®

W B ERIL, AGED D WVITRAESOEBII T Db TR E b AT 5 BT,

FHISNDE b~ LV EY HEHEICT, DB OB T b,

s — 2k SE, mE oA XTI, BHEERC xﬁ‘éﬁﬁ” b

(no-observed-effect level, NOEL) BB L S, B MBI 2R BEAMNLT D120
ZOfEE, EE 100 O, BB TEl- TS, S F I EREHEH NOEL %@ﬁﬁ?‘éﬁ( B
Zikam L. B2, B0 1% BWER 22 T 2 HED X 5 EMERT —2I127 1 v R &
W AEKGHBR DIRE SN EHEEEA L~V OB AZIRE L KARICBIT DY A7 &
PO 7= DIRSF 72 K BEOIMEZ T 50 < 20 0% E VT 72, R Tid, B
BHERDHDLWVITERFEICET 5. 10 lMOEMFEET — % 2 T, NOEL @ 100 757D 1123
WCTHEE L2V 227 0 ERRIE & SRS D WO 1% 8 % M9 HED 95%(51#H
PR FIRMED 100 430 1 (LED01/100) #b#s L7, #EOH&EIT, MR L LT 104 &
D HIENWY R T GEBEZ TR L 725 & TSN, NOEL/100 ([ZB3 2% U 27 EfRO
HEEMIX, 10 OT —XIZB VT 2X104005 6X104 Th o7,

43231 FiH

RONTZENY T, BHEEEORELRET 572012, EBRTIX, TS F~D&
BLLEDbEOWHEZERETHZENEETH D, £ 2T, mHEN DR E~DH
MLBEL I D, AT —Z OMMRICET 2L T OFgGm L, ZHLLT TR 27 B FEL
<72 D EMFRIRBIEO ATREE 2 EI D 5] < b D TIEZR Y,

FAEBHEOTE LNV OREICHNOND FIEO—DN, AR (RNHEFESRE) offf
MThs, B (BT 3 FEHL F) OMETHEM LAY FRIERGER ) O, ErEs
(NOEL) Z#&2fRHTHLHZ LICLV, B M T 2 REMEZIEET D2 HIETH D,
Lehman & Fitzhugh 138455 & LT 100 Z#2RL L7z, EBREMW & & R & OEWVIZONT
TARMRH 10 2 L, EEROBSZIEDOZEIZ OV TR 10 2@ L Tnb, EEbHD
W RMERE (malformation) O X 9 R ARFHRREEIZ OV TR, & HITEELRE 10

18 Gaylor DW., “Quantitative risk analysis for quantal reproductive and developmental
effects.”, Environ Health Perspect. 1989 Feb;79:243-6.
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EEETDHZEDREINTND, B2MFEK 100 13, KBTI 2 ES DV IEE U
P OEFEZFIAT HIEFTRSTHoTH ZNBUTLE VAT RRWHEIRET S0
7 CidZev, NOEL 13, BRI ERENOEBMIZE > COREHEZEWST 2 L3R
D, FiUL, DT DR EEREEZ RIS I EROBIHADR A5 Lileninb
Thsd, 2F0, NOEL IR+ bOd L, £z, Zefid, O0REMT
SO, R L L THNTHET TH-TH, FEDT — AT HOWTEA@EEI S Lz, S
512, Gaylor %O Crump 1. B572ERICE Y BV NOEL 56T, TOMRELE LT
%fF?er?I//\“/mir%< IRl MERZ TR L T D,

WCHRFT DEHFEL L (U R PERISNRWVEHEINS L-UV) 3 ET DHAIC
i\%é@%ﬁ_ J 2 E MRS K3 NOEL |2 &iotk%émﬁéﬁﬁ%%mm
WHT2EV L, T R_RCOHARE—IGEMBOT —F 2 AT & TH 5, BERIC
ME—JSEMBRNOHEE SN D Y A7 OEFERN O LREIZEE-DSTIE, R FEl ﬁ#é
HDHLIVLLTFD Y A7 BT D720 D REFRE A IETDZ ENAHETH D,

FRT — B a2 T 4T 4 T HIEDIT, WL ONOHTFR, HE—ISEET ABHN
bhvT&ET,

B2, RN SN DR OF G RMERT (malformation) O& 2 EZYOEIE &
Wo o, EENRIGEIZOWTHIREN NNy 7 777 REDH 1%KE D 10%FEE
2BV AT % HWDETMICE BT BEEN A EMENE) O EfEICHEE T 2 2 & 1XA
#HThd,

Kimmel and Gaylor |, EDiwo (Bi U 27 10%IZkHET 2 H8HE) ICE SO TEHE
A7 ZHEHT 5 FIRERE LT, 8L Z T 5816 Lo, ER7—2 1o LT, HE—

ISEWMBRE T 4T 0 T D, ZOMRERND L ERLIZHEOHA T, R LL
DIV A7 &b b HE (Bl2iX, EDwo (B Y A7 10%Zxt a2 A2 &) aHET
HZENTED, ZH9LT, 10%Y 27 &b T HEOFHEKMEO TR (LEDw) 23455
ho, Zetffiz F &+ %5&, LEDw/F OM&ETE, EHAEFERO Y 2713, 0.1/F L9 b
INSWEFHi S D, ZOFIAE, HE—JSEMBRA BISMOGEIIE, BREOBLENG
RSP CTH D, AWFENRBENTFET 572 51X, LEDwWF NZ0BEOAELY /S
WHAIZIE, VAZOTIRIZ 0 &2, ZOFIEIZ, Baxigl Lot CIE L= M
BINET—H &, RWICHHLTWADR, NOEL ([ZHSSBEDOFIETIE, molz—m
OF =X LFIH LT e, 2242485 % NOEL ([Ci#f$ % &, NOEL 2R D IEEN
URZ%BEL TN ENLIEIERYRAIBPHFELNHDOICK LT, BeFH%E
LED1o »2WIZ OO HEICEH T2 Z L ORI, U A7 O LRAFHEATEE CTH 5 A
Thb,

fERTTEIEDHIFED % < 1T, FEERD 10%RFE ORBZHRHT L ENWRETH DL, €2
T, NOEL (%, #% ., VA7 10%AK\ CThHLHEZXZHRT, NOEL A& T, AMET L2 L
T, EDo1 ##ET 52 LN T&E 5, @K, EDo i3 NOEL OH&HFFHNIZH HD T,
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LED01/100 & NOEL/100 % i35 Z & I ZBLBRER Y, @ H 1L, Hil O & I MHERFSE C EDo
EESHET D Z LI TERVO T ERT —Z NSO ONES 5 WITAMERLETH
e EOXOIBRETNVEHNE D & EDon ODHEEHE~DOEEITIRK L TR, FEL L%
RIET DO, FERORFHI L > T 2+ % NOEL/100 ZH\\5 LV %, EDo
O TR (LED0) % & 5483 (Z0%A1% 100) TEIZ HEO TN B LEFETH D,
A &R T, HE&—ISEWHS Ll Th 572 51E, LEDo/100 O HEICRBITH Y 27
1L 104 L0 /SN EHEESILD, H LH LED0/100 28EE (FEN S LHIuL) &5
MELY HL/NSWEAIZIE, VAZIZErTHD,

43232 Fik

# 4.3.2.3 11T, HEE ., EEEED D2 WITRAEFEEZ R IEOEEGD 10 o T —
% Z T, LED01/100 & NOEL/100 % bt U7z, —fAIZIEREF =2 D7 — % % 1
WA ZEBRHFELWA, FEFZ LT 23S SN TV eWnWo T, FEFZ EORTK
R 2 WITRFRIEOFIGIZET 2 HE&—SEiRIT 72 < R IRo2EIC > W ToRIEZH
Wi,

BAHOT —HIZHONT, WOZHARE T 4 v T 4T LT,

P =1—exp{-(b, +b,d +b,d? +---+b,d*)}

22T, PEEEEZTREOES, diIZHE. biX Howe and Crump @ FJEZ T
T=EDLRLNTMEEENETNRET, 29 LTHLRE S TR OME—ISE R E v
T, LEDo OHEEE A FH L7,

EHEY 27 OHEEMIZIB T 20R5FHI 7 EBRIZ, LEDot L FIZHBWT, HHEDOAELE LT
0.01/ LEDo1 Z H\ % &, Eioiho & — IS& i Tl

ey 2r< 00 me
LED,,
Lb,
. LED
L7=4 5T, LEDo/100 ® H&EIZHIFT 5 Y 27 1% 104 (= 0.01 X ) kv
LED,, 100

WERHIT 45, NOEL/100 O HEIZHIT 5 U A 71X, 104X NOEL/ LEDor £ ¥ &/hS
LRl s D,

43233 #HREER

7 4.3.2.3-2 12,10 $HOT — # 122 T NOEL & LEDo:1 % tb#s L 7R3, NOEL (% LEDo:
DK 255 65 TH Y, LED0/100 DHEIZEBIT SV A7 O EROHEFEETH D 104 &
T, NOEL/100 ®EIZHIT 5 U 27 O EREOHEEME I 2 0> 5 6 5@\, FE(F
BT 27 — 2 OFEMIT AR T, FEFOREICONWTIIERT DI LN TER,

109



AR LTz, LEDon (123230 C U 27 K &I IME T 5 Tk, HE—IRET
— 2 EBEIZANTND, TOTH AAHEL L TOY A7 ZHEET DB, X0k
BILZFEAE L T 5 MU B —IGEET VEBET 2 -0ICIT S 6 R RN LETH
%o RTINS R SN FIEZ W TERT —# 2 dh#ic 7 ¢ » F 94U, L Y BV LEDo
DOHEEMENF LN D, AT, EHMEORAEICE 2 52 ClE, NOEL ([ZEHAT 5%
¥ % 100 5 & LT, U AT OHEBMEN 6X 104 A5 & 72 > 7=, LEDo1/100 O H &I
DAEFENK OFAEIZET 2 Y A 71%, 104K EHEE SN, 2D X5, FFERERHEL
UV EBRTET HIZiE. NOEL /100 £ Y % LED01/100 2 V% Z & TRV L~V D U A7 78

HBohd,
By = - =R .

# 43231 FERTHELNWC, BRI LEMORE (ERT—4)
Compound ________ Speees Effem  Thmes  Humber
Ethylonethisare (1) Rats Fotal anemalies 0 mgfhg E,E

5 I
Hag LR
om 14851
4% JE R
o0 24
A7 8 Tetrachlvrsdibeses-pdionln 115 Bata Intestinal anceelies 8 uelkg B
[l =) [e0e -
onasn 1583
0.5 31
1,101 10
#.3,7,B- Tetruchlorodivenza-p-divadin (14} Hals Fatal moriality 0 pglig iy 22I31E
1.0 16224
18414 17148
Calckam valproate (18) Takhilz Seelotal malformations l.:l}Tllﬂ'-"l'GE :]Iml-lﬂln
h s
15F aml
Al il e
Arwtanteane (15} Tenbits Wailormations I mglkgr il 4
2 250
.4 (=4
i1 ]
Linamarm (781 Hamsters Sheletnl defiecks 1 ingthg LT
i e
0] WA
120 '-".\J':
JE] JE T
Slanidime: (1A Hamsters Fesortesd fetuses < L mp'kg T
2 BRGLE
& A
110 TIZAG
FParaxanthing (12} Mwe Liml anomalies 0 i a4
175" T
300 32
Palate anomalies o W1
175" LB
E11 1] Bl
Eva anomakes 1l Wi
17 WET
B L
“NWOEL
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# 4.3.2.3-2 NOEL/100 ® HE\ZBI1T 5, EIEEEH D WVITFAETEMEY 27 0O E[RfED

=
HEE A

Estimated risk
Chenical Hpevias Enid poine L g/ Bl MIOE LMy al NOE LI
Ethylenéthiourex Rat Anomalies . O (.1 < 1w 0"
25,7 B Terachlprmiiben za-o dingin Fat Inbe=tinal 01, (0] DUEES R
% 3,78 Tetrachlnedibemae-p-dinxin Fak Martalivy 54 = 1% ML £ 10w -t
Valprosle Rashitsit Shelutal oAl 156 < 3.7 x wt
Ametur rofe Rkt Malforsutions (0 GE R0 < 44 % 1-*
Lanarwarin Harratur Skelet 020 070 < 85w W0 *
Satanidine Hamater Foestmpiioms 025 0 o EE w0
Paraximibine L TE Limh 0.za 175 = 0w 10"
Palate 03 1.75 < b= 1077

Eye L 1.73 < U8 x 107"

" Extimaied risk b the LE D108 Is 100,

4.3.2.4 TUse of mechanistic information in risk assessment for toxic chemicals.] °

AEbFWEO ) 275l (RA) (X, AFAEERBF PR IS & | WU MEEL
FAEDE T, ATRERMRY MEFEME L L & T2 FETH S, K 4.3.2.4°1 13,
URVFHIICEIT D 4 DDA T v TEHRLIEBDTHY | ENEh, ERAFHEWE ORE

(hazard identification) . F& SR (dose-response assesment) . BREZRFAH  (exposure (dose)
assesment) ., U A 7 OFpAb (risk characterization) (2SI VD, ZHUH AT v FI2HES<
R BT, RIS ICBI 9 A 1 (mechanistic information) % V% Z & . GRS 5
DIEEMZIETZ LN TE D,

D
H >»| 9 |le——— > "
a | s
=] a
HumanData ——— | £ R r
+ Clinical Cases 2 e ;a
+ Epidemiclogy d E ; E: R
. 1 n de ;
Animal Data ———— d 5 pr k
« General e & o |
« Spacific n R i ; M
t ? it ﬁ
i a
E | n o a
in Vitro Data ————> | | 0 n 2
=1
a a m
t ; n o e
L. i n
SAR > 1 2 d A t
n » s
Sources of Information Exposure (Dose) ~ Assessment

Fig. 1. Major elements in the assessment of risk to human health associated with exposure to chemicals,

4.3.2.4- LALFWED Y A7 FHRCEBIT 5 R4 SDOAT v

19 Becking GC., “Use of mechanistic information in risk assessment for toxic chemicals.”,
Toxicol Lett. 1995 May;77(1-3):15-24.
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TERMEREICBE T DI &3, ARNER (et 2) KOSERH (Frt2) BoOMEE
M % i3 2 ZRZBT D1E M TH 5. (EHEMEICB T D F Wz 5 2 & T ammfE,
e AR PR RS O U A 7 FHIIZ B W T FFA RS SR ML B (NOAEL),
RHEFERIE W o Te T E TORMEITEN B BAIT 5 Z &N TE 5, B EhRES: & KB
THEET O D50 (X 4.3.2.4-2) . (EAEMEICET 2 HEZ WD 2 & T O
ZRTZENARETH D,

Pharmacokinetics

o | ISSUE Tissue

Exposure dose intaraction
I L
Tissue o Early Tissue Irreversible
interaction Response pathalogy

Pharmacodynamics

Fig. 2. Owerlap between pharmacokinetics and pharmacodynamics when using a biologically based description for risk assessmenl.
Cited from [6].

4.3.2.4-2 FypEhRes: L KBS 0O HE

FENRAMEE DY A7 FHEIZIZ, 8 2OV T ET A THRIND (TEREFICESS ER
PNE BRIGET V] BHNOND (K 4.83.2.4-3), kI T 2 ENEE T VITAERT
FSEENREY: (PBPK) (250 & WIS I3 B 2225 <

Inhalation Exposure,
Oral Dose, Etc.

}

Dosimetry
Model
L
( *
Target Tissue Dose
of Active Chemical

Target Tissue)

~—— DNA Damage —— Mutation

Division Division

Biochemical

Mechanism y, MUTATION

LT

Cell ...., Cell oo ar
Death Division Differentiation Differentiation

—

Fig. 3. A generic quantitative, mechanism-based exposure-response model for chemical carcinogens. Cited from {7].

4.3.2.43 LA MERIFIC S ERAE BRIGE 7V
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AP R ENRES: (PBPK) &3K71% (PBPD) &7 /1, fAtET /L, ROVHRRMSS (%
BR) BT NVEERA L) A7 F M HAF S5 5 RIE, BALSO Y 2 7 G~
JFTHECH 5, 7 v a kL ADIFEMEICE LT, PBPK EF A0 5 DIX BV TH 5,
#4.3.2.4- 113, DALAORBEBICET D U X7 Rl CHE S0 BN, Al A
VRO X O AEMFHT — 2 I Lo TEEA b L BT — X OIMEICHE D A
FMEN DI 2D,

# 4.3.2.4°1 DAL OWEFEREICBET 5 U A 7 G B 70 B

Table 1
Assumptions underlying risk assessments for non-cancer health
effects

1. A threshold dose exists for non-cancer endpoints.

2, NOAEL/LOAEL UF approaches are reasonable.

3. Variability in the toxic response to the chemical expo-
sure is not due to a heterogeneous population response.

4, Average dose or total dose s a reasonable measure of
exposure when doses are not equivelent in time, rate, or
route of adminisiration and the average {or total) dose
is proportional to adverse effect.

5, The mechanism of action is the same at all doses for all
SPECICs.

Modified from Sheehan et al., 1989 [48).

AR E & ISE T — 2 BT B IEROMAA DY S £z EHNEBOHEE IO,
T, BIEO IR FIER TCIIARRRETH Y . MR Y X7 OfEEICHLATH 5,
IR A DBFFEHEIR & B2 ) | BEDOB LSO T RRA o b ~OFEAEREICR LT, Bi—
DAGRIIAFIE L2V,

4.3.2.5 [The future of mechanistic research in risk assessment: where are we going
and can we get there from here?] %

43251 HME

B2 O A7 FHlIX, LIEUIEERT — 255 0I3EERT —4 L —8T 5%
HE T /WIS, IHE, VA T®RA AL MZBWT, /ERERET T L2604+ 2 im0
BRES>TWVWD, TNHDETMIL ST, T —X % LD AEWFERTHIRT 5 Z & A AIEEIC R
HEEHIT, AV VT ADOT =X BGOSR A2 TOME LT S BEO, LV iRE 722

20 Goddard MdJ, Krewski D., “The future of mechanistic research in risk assessment:
where are we going and can we get there from here?”, Toxicology. 1995 Sep 1;
102(1-2):53-70.
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ARSI R 605, Z O TR, RRJEME, %ﬁih‘riisi@%éﬁﬁd)é%%%%
TIVDBRRFEIZOWT, IFEOER W 5 1EHEE T T V2 e Y 27 §FHiiic ks
T7—RAXRT 4 7 ABIUOZEREEET NV EZNEDOERENSONT hikim T D, 1”EFH
BT VOMEUMERT — 2 252120 O L 0 B2 ERO LIV & AEHEMEE T
NDEZDWFED B Y I3 IZ O T HIRETT 5,

(1) ASCHRCTIE, 2R BN AMEOFTHIC OV T hamt L TWD 2, L FOER Tl
TR TENEIC BE 9 2 5y /R D,

43252 RESMHICEHTIBEETILOEE

AT DRIFFE D AR K 70 H AL F-~ DWREE & A OF ML L S5 2 L T
5, ME-FIGEBROMEDOIZDICZLEXET AR RHEINTND, ZOAF—AFH
4.3.2.5-1 DY Th b, walE b > TEENDIEFH (v) LFEHR (r) BDEEIZRD,
INBDEMET —Z DHIICENTIE, LIFUIE, FRENCB T 2 5EEm a2 kK s T5%
HEAMBNAWSND, ZESAIE, TRO X 912, TR ARSI H T LA LTz
NI SRR TREND,

P (yyrm) =P (yr|im) P(m)

ZIZT, P (yrm) i%, #WIROEF, FE, EREAZAChy ., 1, mBIE SN LR
Thd, P (m) THERBPmMERDMERTH LN, BREIFLRRICEZ D720, ZHiTH
B ETERRTH Y | mETHIRERIIE RV, P (yrim) XS HICRO X D ITRED,

P (yrlm) =P (ylrm) P (rIm)

T BRI mOREOFFER r LD r . mB 52 D NTZREO R OREFE y TR D
ZLENRARETH D, FERAMICIE, FEFE s B E X ONTZREOFEORAEME 1 | & EKHEm
DEZONTZREDO g ,ZRXTA—H L L TET LT HONRHETH D,

114



Developmental Toxicity
Experiment

Mating

Implantation (m)
Exposure

Resorptions (1)

Still Births (rs)

(r=ry-+re)
Live Births (y+ s}

f,ﬁ

Malformation (y) Normal (s)

Fig. 4. Schematic representation of possible outcomes from a
developmental toxicity assay.

4.3.2.5-1 AE— GBI LEXETT L

[FIPEFNCOFEBI (intralitter correlation) B [ET 572 DITiX, ZHBMD/NT A —H
WNT 4 VT VAARIHED EIRET D Z E3MThivd, 20 X S IZEEGAM LS D5 HUE R %
EETHZ L, o= A XRBRICBW T, AT Y U OFEICBET 53T A —F Wy A
IZHED LAET D Z LIl TV D, LEER-T, T4 V7 Lozl Aivd Z &idk, =—
LB CRAD ZHp M AN T 5 2 LIS T2,

[FPEFN TOMBIZ DWW T, —f(bHEFH AR (GEE) X° Rao-Scott Z#a% U /- 4f
EHIThiILT\5D,

&= FOSFEDIATIZIE, 7 & n oAU A TAGFARITLTIEN D L DET LR ThR
Do

7, (d) =1—exp [— (a;+c,m+b,;d"") }
7‘[2 (d) :1_8Xp I:_ (32+C2m+b2dV2)}

ZIZT, 1—exp (—a,) THENRBETINY I T ROMETHY, v ITHE
— S HBROIIRE R D D RT A=K THDH, 2007 A —2Dt v kb (a,bi,c1).

(az,b2,c2) IIFEREAYIZIHANZL LTV D,

ZOFEZHNC, =FL ) a— Lo Frz—5) (EGDE), =F L /) a—
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N (EG) DT — & 004 LT R 21X 4.3.2.5-2 12" ¢, Zhid, 7 v b &~ 7 2|2 EGDE,
EG & 52 HOT —#IC EROETF NV E S THED LD Th D, —F LOBL “BHOKX
ZehEh, BROHFG, HAENECOREREZE L, ZBHORIZRAHEME (overall
toxicity) 7y (=1— [1—z, @] [1—n, () THD.

EGDE EG

Fatal MaPormatcn
04
(1]

0

i

Incidance
Prenatal Death
04 0.0
4

a0
=
b
|
'IJ-
o

0.0
=

Dose (mglkgidey)

Fig 3§ Dowr-sepros carmi S (wal ot sl il dedth (8 pem arsl res coposed ro el gl chesind i
SRR dnd ribeiens ghvool (EDIL

43252 =F L) a—LryxF ra—70 (EGDE), =F L7 ) a—L (EQ)
DT —H & o3BT Lz i 3

F & mITE T, (b HER RN (GEE) & Rao-Scott Z#ia o7 4 v 7
4T ThHD, ZZ Tk Rao-Scott BAE =T 4 v T 4 v T OREREND, —BACHER e
KERNWTET7 4T 4 UV ITREREFEFITELS o TS, ZTOMRNG, LV HMZR
Rao-Scott Z#iz A5 Z & T, —fAbLHEF TR EZ WD ROEMES 2 EhETE 5 2 LN
RIEIND,

ZNHDETIOHNRIEHABNR > F~—27 HE (benchmark dose, BMD) T® 5,
a%TO BMD XU A7 NNy 7 7T KD a %N 58OHEMOHED - L2 5
7%

FiRoOUATAETATHE, d,= (=log (1 —a) /b,) WETRIND,
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Krewski & Zhu |3 11 FHORAEFELZ b LFZMEIZOWT, arfB0E, £FRry7e
wmEDREBOT =2 25 LT\ D

43253 F&H

PR U720 BAEFBECOWTHEMFNRET VORENBE > TWD, VA TG
fi% T & — RISET /ViE BMD OWREICHWD 2 ENARETH VD EmlZide ho
IREE OIRE 2RO DBEOREME L 725 00H LivZen, LovL, 2B OET /W, BRFHES
FENAMEDE T AR D LAY TR E B ITB A L TR O3 AP ET L
EE D LV IFHE R TET A TH D, LEER- T, BRAEFHICBIT 28 TEIER A D =
AL LV L2 ET VERBT A0 ERNH DL, 29 LT Fe—F0 120, %
MDADZEREET VDO L DI, MO EENEBE LIZET LV Th D,

4.3.2.6 [Physiologically based pharmacokinetic models applicable to organogenesis:
extrapolation between species and potential use in prenatal toxicity risk
assessments.| %

IERF O > HFEIZ 8BV T 2-methoxyacetic acid(2-MAA, =F L > 7 ) a—Lx—F )L,
2-methoxyethanol OEILIZ LV FHEE I N D) DN A FLak 3 5 A B Y EEE T L
(PBPK) % {5 L 7=,

ZOEFETIMVE, FESERT OMERL & ROIEMBNREFH)T — % 2 W TREES Lz, #i
WT, b hOFERAEHET VA PBPK 5L EfAELE T, BEEBIIKELT2 20
RHAXH & BR D 2 WVIT SO IR XK A2 £FFo, #RERAY 2-MAA PK &7 /b &5 S 17,

K7 T a—FIx, FEERFZHOCCREENERHAEMSEL 2 LIck-oT, K0 EE
7t MIBIT HHERY A7 il &2 Alie & 35 2 k%ﬁé"]kﬁ‘é

2 CIHRAR AR ENEE T VEER LG 6, 2- A hR o= 7 — L U X7 5

IR WWTC, BAEMAMEICE T 2 N iEERFZ— ﬁﬂf%{l‘jﬂ‘é ENRHRETH D,

43261 FwmKkUHER

{EFWE CHER SN DHEROBRWER Y A7 1250 T, BAREORENSIEHAEOKREZ
SMEL, 2D WITRFER TO U 27 ZIMET 272D, —RAIICHFRE SN TV D EREET L
F722\0, 2D, U AZFHlIT L 0 EMERIZZR Y . KERSERET (United States
Environmental Protection Agency, US EPA) 233fii L T\ 5 X 512, [RTHAFIT LI, 5
MR OEEEREDND Y A7 DA RT A A>T D,

21 Welsch F, Blumenthal GM, Conolly RB., “Physiologically based pharmacokinetic
models applicable to organogenesis: extrapolation between species and potential use in
prenatal toxicity risk assessments.”, Toxicol Lett. 1995 Dec;82-83:539-47.
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FERE I T DAL E OWIR A EREC TR D KO 2 MEBEE I RS < EEAY e H
BERETT VAT D2 L%, BB ICETN AU R T H7OICEETH D, AFFRISE
WEREE 7 /L (physiologically based pharmacokinetic, PBPK) Ti%. X[# (compartment)
WERE OWER etk 7 T, O'Flaherty 1%, (F o BEOITIRIZ OV T, FHAKOWRIE
DL &N % AT PBPK ET VA BR%E L7z, TOET T, R THBEIND,
RHAHARE R RO E | IRIROREN, ZRAOHEE CRRB I TWD, HRF DT
SHEICBIT DLW E O 2 Lk 4% PBPK ©5 /VOBRIL, b b&EieZ OMmofE
TOBRFEIZ & > TR FEBRT L 70D,

< U ADIEIZB T, —HOD, 2-methoxyacetic acid (2-MAA : 2-methoxyethanol
(2-ME) O—&RE@EHTH Y | TkxOmEN TH 5H) O EFHHZFR T 5 PBPK €7 /L
MR SN, HIRETANDT T L— e 20 LIZHEE CD-1 ~ 7 XIZBITD
2-ME/2-MAA #@Ehie (PK) ZitikL7-, 295 LTH LN PBPK 7 /L%, 414 11 H
O, FHEMAE, R LIS EK (BEAF) %2 9 £< ik TE 7, BIDOERBIFIZ SV T
WENRET — 2 N—A &Pk $ 5 Z LIC k0 BARDFARMICE T 5 2-MAA DL Z 2
2l —a VT ARETADBHIES N T,

IRk, o, PHIROSINCE T 5~ U A BERES (IR 8 H, 11 H&X UV 13 H)
2B T DL FEIC L DA IO R OB PR ET VI LD I ab—va ilo
WORT, HEE LT 2-MAA PK 5 — 2 _X— 2%, WBIRFEO R A TSR SN, =
® PBPK E7 /WX, W FHT — 2 OB HEIZE LT, WS O»DOIEE AW, #E
i & AL RS A A R L2 T U, AR 11 B & 13 B T, (LEWE OIS T
KEBOVIalb—va URERER Uiz, TREBIMEEET V) X, ALFPWEOMBEIZOWTHR
VT OMEEER L, PK T4 LEAEERSH D, 2-MAA FLOIEFHME L WV O FERBES
nic, TAIWHREEET V) X, AR L TREEE CTRES 1T 2 2 & T, RIEKEN KL
O KRB NI DR A 2k Lz, #5R 11 B & 183 HIZEBIF 5 2-MAA @ PK X, 21
SOETIITEMICEEE SN, ZOZ&F, v~V RHRIZE T 5 2 b ORI T 2-MAA
DB 72 IRFE M BT UREBIE K O B 2 WX A 22k G S e & E 2 /- LT
LT ENRBENTL, ZOMAE, BfE, EROICHERINTWVWDLEZATH D,

4326.2 #EREFER

B ab— g URERICIE, FHARKR ORI O RTRGE ., SBERK ., XEOMkIc oW T
WYIREREE DT, EMFENT — 2 2T 5 Z LN ARENE D vk IROET LV TRE
i L7=,

(1) MEHR, —XKBEET IV

HiR 8 HCik, AET/L (X 4.3.2.6-1A) 25, RHAMIE L JRIET — 2 Ol %z, BRI
EREICRHE L TV D (14 4.3.2.6-2A K TVX 4.3.2.6-2B)
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A. Flow-Limited - GD 8

DAM

Q| CenlPen Q |Cmp

s

COMNCEPTUS

B. Flow-Limited - G 11 and 13

—g—-—- PLACENTA 2
mp Gphf Fpla

FLUID

Fig. 1. Model varianis for mouse gestation PEPK model. {A)
Flow-limited - GD 8 compartmental model for 2-MAA, The
dam is represented by a non-physiological compartment
characterized by a volume of distribution for 2-MAA. The
blood flow rate Q to the conceptus 15 the placental blood flow
rate determined by the physiological model for pregnancy.
The conceptus compartment, representing the lumped de-
cidua, placenta, embryo, and extraembryonic fluid, has a
volume defined by the physiclogical pregnancy model. C_ .
concentration (mmoifl) of 2-MAA in the dam:; C_. con-
centration (mmel/1) of 2-MAA in the conceptus; F_, con-
ceptustblood partition coefficient. (B) Flow-limited - GD 11
and 13 model for 2-MAA. Volumes of placenta, embryo. and
fluid are determined by the physiological pregnancy model,
Flows between compartments () are the same as blood flow
to placenta (Q). C_, C; and C,,,, concentrations (mmol/l} of
2-MAA in embrye, extraembryonic fluid and placenta, re-
spectively. P, P, and F_.. tissuesbloed partition coefficients
for embryo, extragmbryonic fluid and placenta, respectively.

X 4.3.2.6-1 JREHIR, —XEET L

L] n B,
GDE -V
[ 6]
3
g-l- 4
g 24
a o’ . : . yoie
686 02 G4 08 08 10 66 02 B4 06 08 10
Time (days) Time (darys)

Fig. 2. Single compariment model for the GD 8 conceptus.
‘Flow-Limited Maode]* simulations (solid lines) of 2-MAA PE
data points {+5.EM.) for the maternal plasma (A) and
conceptus {B) following IV injection of 2-ME.

X 4.3.2.6-2 WEHIRE, —XEETMIZLDHVIalb—Ta UfER
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(2) AV YFLADORE : MEFHIR, HEEE
JEE LTe T — 2 RX— A& ffi o> TIEiR 11 HIZXT 254V OF V0T Va2 Lz & 2 A,
iR 13 H @ 2-MAA BiREA [ERRICHBEE TX 2o T2,

(3) FMEHIR, EHEREET IV

PR 11 H & 13 HT, RET VR, 22MAA ISHT DR T —Z DF RTIZHONT, Dip
< Lb 40%iTD 72 FRILZ (F—ZITRL TR, 22T, EWHNT — X 238 T
B0 iE, BIOFHENNETH 5,

(4) REBEETNVORE

4 —1) pH#itR. BEXEET IV

FEAIR S A2V, RETIVIL, 4R 11 B & 13 BT, BockilEZo7, It
— 3 TR, BRI pH M T T RRIBAOVEAKRNIC, BT D RE DL EME O
HHEAE T LT,

4 —2) meEEx, SEXEET IV

ARETL (X 4.3.2.6-34) 13, IR 11 B TH 13 HTH, X TOXMET 2-MAA &R
Rz 5 EBE LT (X 4.3.2.6-4A 725 4.3.2.6-4F), (iE/3F A —Z OBEITENT5)
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A, Aclive Transport
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EMBRYD -
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B. Reversible Binding
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Frea g=— Bound o Fres g Bound
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Fig. 3. Alternative model hypotheses. (A) Compartmental
model diagram depicting active transport. Blood flow be-
tween compartments (Q) is replaced for the embryo and
extraembryonic fluid by compartment specific flow parame-
ters, PAL PAZ and PA4, In the active transport version. these
flow parameters {PA values) established asymmetrical 2-
MAA movement. (B) Compartmental model diagram depict-
ing reversible binding. In the reversible binding description.
chemical transport was flow-limited (Q = ), but a carrier
molecule sequestered 2-MAA such that it existed in “[ree’
and “bound’ forms, C_, and C,. concentrations of free 2-
MAA in embryo and extraembryonic fwid.

X 4.3.2.6-3 REENEMLE. HEIXEETT L
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Active Transport
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Fig 4. Evaluation of alternative multi-compartment models, *Active Transport Model® simulations (solid lines) of 2-MAA PK data
points { +5.E.M.) in maternal plasma, embryo, and EAF on GD 11 (A-C) when 2-ME was administersd by gavage (PO) and on

GD 13 (D-F) when 2-ME was injected I'V.

X 4.3.2.6-4 REENENLE, HEEIXEET LDV I 2 b—va UER

4 —3) WHHNEE, BRXKEET

ZOBIEIZEY (X 4.3.2.6-3B), #T4E 11 AL 13 HO, BRI L ORI O R 72
2NMAFAﬁ%?wméh«Aﬁ%ﬁﬁﬁ%%ﬁ%%hﬁxm4&MﬁA#%432&%9
AHIRE G A RN 3 5 T L T B AL R REERE T T L THE DR R L IR
<BTWD (K, X 4.3.2.6-4D 705 4.3.2.6-4F L [X] 4.3.2.6-5D 75 4.3.2.6-5F)
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Reversible Binding
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Fig. 5. Evaluation of alternative multi-compartment models. ‘Reversible Binding Model” simulations (solid lines) of 2-MAA PK
data points {£S.E.M.) in maternal plasma, embryo, and EAF on GD 11 (A-C} when 2-ME was administered by gavage (PO} and
on G 13 (D-F) when 2-ME was injected IV,

X 4.3.2.6-5 A[WHFES, BEEXBEETUIZED VI 2L —v g URER

FENWT, MR T v FOABRRICEAT AT — X5 HAa T 52 L8V, U 2D PBPK

ETNVE, HRT v MZAME LT, 4R 18 H & 15 HICUUE L7z, RHEAE IO 2-MAA
O PRIZOWTOAEBZET —X 2 FNWT, ET /WX DEEORGEE Ei L7z, 7~ hDv
Jalb—yarTiE, BERKEZ 2 S OREICHETLZ Lk, AfyTr—2L
FINZE D PR S MK R S, KB D H—20%, HoIC#El L7Z RHAOME T
HEINTEY, b9 2EFLFVERL COARVWEAKOMBE THEESI LTS (K
4.3.2.6:6), ZO, FHEZ ZOOXENZHFLIEETAEZHN T ADY I ab— g v
OIS L, Ialb—ra il b T 4y ME BEICKBR ST (K 4.3.2.6-7TA 7
5 4.3.2.6-7C), FHAD 2 KEOEEZFXUTHAAT Z L2 XD | HIET v FKOZEDORR
RIZH T 5 2-MAA B O[T, FFARFTRER L b FEFITHE TE 5 LU IIED
-7 (X4 4.3.2.6-7D /5 4.3.2.6-7F),
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2-METHOXYACETIC ACID MODEL

O
from RICHLY Cw POORALY
2-Mg ™|  PERFUSED PERFUSED
TISSUE a,. TISSUE
3 Cor

Fig. 6. Revised 2-compartment maternal body configuration.
Division into separate poorly and richly perfused tissue
components caused significant improvement of the agreement
between medel simulations and the biclogical data of 2-MAA
disposition in mice and rats.
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P 7. Model namdutions of O 11 mowse PR dats of 2-3AK (A=C ) anct OD 13 o dion (D-F). The ol lsses src tha samealpteme = ile the symbali ioproarst s busbagacsll
e —

X 4.3.2.6-7 FHEZ 2 SOXEDOHELI-ET NI LAY I 2 b—3 3 UFEE

BT AEEORDOEMIL, B NOIRIC/MET 22 & Th D, 2FEHOIT-thE (w7 A
LTy b)) TBHE L THIELT: 2-MAA £ U2, (v 3 F K% D Michelle Andriot f#
+ & Ellen O’Flaherty t#+7 B\ 72720 72) & MEROAEHZET L EHES LT, b
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b DETINCHAIAATEIEIT — 512, UTFObOTH 5,
« b N ORI BT DR O BRE R
AR EBIT S, BRAEED S F & F MRk~ O M
- in vitro 72 EER TR H L7 2-ME 225 2-MAA ~O S NHE
s B MCOWTIRES N, 2-MAA BREREE (K 77 )
ET7 /LTI, 2-ME 23t MENIZADREEE, WAIZL DD ERE LTz,

ZOFER, PBPK MHIRET /LIE, U A7 FHI TR ATREZ: L~V & ¢, BIRICE &RIIZH
B&hi=, & bOEIRICE T 5 A2 T VICHBRIAALTEY | B2 2O TOIMEE
1T9B8IZ, 3E71% (pharmacodynamics) DOFRZFHT 5 M EESK %2 3 £ THRET S
ZEWAREE Ao Tz, 2-MAA OEIEH OMMEITI RN CTH 523, AR PBPK £ 7 /WIIRERIN T
b, TZTRLET—HIZ, b bOMEED 2-ME ~ORBFBICHEET D T u b XA T
PRI BT A E M L LT 2-MAA 2 V5 PBPK #HIEE T /L & HVivid, 2-ME KO
B L AL LD RAEBMEICEI T A b oY 2 7 B A, K Y BLEMIC FE T X D AThE
RS DH, L) ZEaRL TS, MO FYE ORI L Cid, FAFMIC
B9 2o EH OB BRI & RS L ETH D,

4.3.2.7 TThe road to embryologically based dose-response models.] %

REAEWEICEAT2RALND Y 27 IO 7 vt AT E 5 FH T RIEZRESRD &
ST, MEHFICESSFEKISET IV (R F~v—I FETE) OB EITHNPER, 5%
FEYBESABFEDOEY T T — ZIZE S FEKXSET /L (biologically based
dose-response (BBDR)) OFIHnHTe/2 A 5, Bk (REIHE) OFMOZHITIE, EH
IRFEFED A ) = A LDHEIR DRI KD HILD,

43271 BRERKFTFHOERHER
KENIGFTHEIILL T D 3 DOAT v I b5,
O AR EERAND (EREIYICE T R REEMERE (NOAEL) OfiE),
Q@ F—HORHEEMEEZPF~D (M & EANORHEIRE (UF, —%AICIE 100, 20
D ERE (MF) DORRE),
® TRoRickEISE, LRENLSRERE (RD) 2k 5,

22 Kavlock Rd, Setzer RW., “The road to embryologically based dose-response models.”,
Environ Health Perspect. 1996 Mar;104 Suppl 1:107-21.
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NOAEL crivical effect
x UF i

RfD =

UF x MF

inErspecies nt raspecies

43272 EMMRUFEENT IO0—F

Ty U BT owBICBW T S MR, 22~ A 7 n a7 VR FADT
v MZBWTHIERITEELEZR S, B FTIERELRY, 20X 5 IZEREW CRMEE
RTE RO ORI, B MZBWTEREZ RS2 (RIS FHE LR &
A EWRIIME L2200, s CIROLNTHITH D,

—J5C. Institute of Evaluating Health Risks Evaluative Process 233 jii L 7= U F 7 L D347
PICBET B F5E 0 B 5 | TR R OFEN O RiEFRE A 10 205 10°° 12 b+ 2 L AT
oo ZOXITEWFNT — X ZIEHT 2 2 LT, U A7 HMBEO AR 2 8 &I S
TIEBLTED,

43273 RUFY—YRAET7IO—F

FERESCIILE O T — X IIRHEFARE DR E % EIF 272DV b 23, &SGR
MOKEEZ EIF 57200 . FZ0Mo7 7a—F L UTHL SNTEEBRFIEOT—2 205
ZEmbTFons,

NOAEL I EFUGFHMT 21T 5 7c DIZME R EEARRRETH 553, NOAEL DR & F54§
INTBY, TOLHepTXrF~v—7HE (BMD) OEE RENTz, XrTF~v—7
AL, ARERSHRTT L (4 4.3.2.7-1 OER) O BSWEHEKXMO TR (X 4.3.2.7-1
DEFETRINDHH) ITBNT, BRDFHAELRE RTHETH D,
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Proportion with the adverse response

I T
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Dose, mg/ky

X 4.3.2.7-1 X F~—7 H&E (BMD) Off&

FBUEFROREFEFOT Y RRA V MIESEX ZONDETFTNICL o TRV Fv— I %
EAGRD v, NOAEL & DRSS S iz, FRIREREO T Y RARA > ME, PFEFEK
ZHEET H20, quantal =2 RARA b (BFEFF LFLL RS T 55 & continuous =
Y RARA VN (BEFROTE) DAV, igofES, €7 LT NOAEL & DTl
22D DEITH DS DD, — M 7R FEMERHEN & R RO TR E REIXH DRI 5T,

43274 FEZHRETIL

FRTIEEARMC DD AL M LT, —2DORX U Fv— I FEPRD DL
W, R R OB S FHEE T VOB BITOIN T\, 7 VEAEICH BT
L UTORD LI D,

P(d)=1-[1-P:(D][1-Pa(d)]

PA)IIAERE D DL EORFEFRARTHY | Py(d)IiFFELT K resorption FEAF Py(d)IX A
RMEARE R ORERTH D, 7 MT—eHeE 2N (GEE) W T, @Ak
no,

43275 RUFI—VRAEB7 7O0—FTRESNLIERRIE

BMD #8542 LT, BEHAEWOED ), BEEDZE, 1OV T YA XK
FLiaoT< b, 432720 FXEs5-714amF 0 (5-FU) ORERAR (55—
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Dose Response Pattern in Simulated Population
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T ETIZEE M ST & 72 NOAEL (235 < | MO ERG L, X TF~—F K&
BEETADICHARRER L TWAR, Ry I a2l —a URER LY . BT oES N
rHILD,
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(4 4.3.2.7-3 1% 5-FU 123175 BBDR D7 L— AT —7 ),

Administa red dose E-FU administration
Day 14 of gestation
|
Target dose Fetal lavels of 5-FL/FALBAP
(pharmacokinetics|
)
Molecular interaction T3 inhibition
Iolecular response Thymidine depletion
Decreasad ONA synthesis
)
Cellular response Altered cell oycle
)
Tizsue raspanse [hysmorphology

Growth reduction

|
Desvela prva nital toicity Fetal weight reduction
Malformations
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T D%, TNENOBEFEZI N T, AEWFR 72 BRI 2 Sl A S & IER AR O BIFRA TR

B2 (X 4.3.2.7-4 1% Hill FRRICESWTEHRE L 5-FU 510X 5T v MEFOHAR
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43278 #EH

MDY 27 FHEO T RARA > M LT iR RE O R ST 2 R0 7208,
VR NEFIL LTV 5, NOAEL X° LOAEL DREFIE L L TRV F~—7 BREOHS
W ETFHDD, KIKE LTHMEICEI L Tk, NOAEL & RIBRDIREENH 5, BREEAEWE
N, BRI REE EHET 0% M LT X, SAMEICE D BRI Sy, 2
UL, FERICEE L WBKER T 0 | FEEAEW S L REREFE OM AN R EN D, BUk
T, BB S ET LV EHWD Z LT, FEEREOBEZ EIF T a0, B
FBEORWET VORFENRRD LD,

4.3.2.8 [Scientific issues associated with the validation of in vitro and in vivo methods
for assessing endocrine disrupting chemicals.] %

N ELED)EEA & U TR DAL O ATREMERTAR O 72 0 I b B & S 2 JETE

23 Ashby J., “Scientific issues associated with the validation of in vitro and in vivo
methods for assessing endocrine disrupting chemicals.”, Toxicology. 2002 Dec
27;181-182:389-97.
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DT TRV, H 9 1o, EEARRA Y ME, REBEFEOERZIEOENTH D, Gray H
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ORAL GAVAGE —» BC = Ip = s implan
injaciion Ir'nm:

YOUNG ADULT —= Weanling —= Meonals —= [n ufero

Animal [ TIHLIHI » Calls
Protocol ax vivo I it \
ADVERSE Indicator of mRNAnI'

EFFECT = Hesponse —* responss

Fig. 2, Example transitions m endocrine disruption study
conditions including route of exposure, age of exposure, in
vitro versus in vivo asay: and the evolving complexity of the
effects monttored, The words in bold represent most current
study design features, from which changes are made, usually in
the absence of supporting rationalisation.

4.3.2.8-1 {LZWE I X AN Wns < ELAFSE

80 .
60 ‘
Mouse Uterine sc : Relevant to what?
Blotted Weight 40 .
{mg) £ SD . y .
20; s N + Oral: Relevant to diet
I — 1
04 ¢ : : | |
05 50 100 200 200
Genistein (mglkg/day)

Fig. 3. Dose—response curves for genistein in immature AP mouse uterotrophic assays following exposure by either so injection or oral
gavage in corn oil. The studies were conducted as described earlier with RM1 as diet (Tinwell et al,, 2000), **P <0.01,
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134



N, EoEMLAER 31 H T LTS, /=T =) — VR GRETIE, a2 ha—Lit
(ZHARFIN RO B ENFD L TWD0, £k 13 BH20D 30 HIZEE LefETIE, 2> bR
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Fig. 4. Prostate weights at post-natal day 31 for control and nonylphenol (NF) treated SD cats. Data taken from Les (1998) *
Statistical significance for WF v, C (P <0.03) taken from Lee (1998}, #1 Statistical significance (or © (13—20) vs, all other controls

(P =0.01), as reporied by Odum and Ashby (2000),

%] 4.8.2.8-3 BiISRICKT 2 /=17 = /2 —/LOEH (Lee & (1998) 12k %)
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%o LU, WHWHSELDOT —F THELWEFFREDR WS ONE 6N TND, &6 < kb
R EMED VDT F344 7> RO SD 7 FTHY, = A T VA — /L LN BPA I
L0 T aBET UFHERPNDL, Ll O TIE, SD 7 v MIKEICBWT=X bR
U RO BPACEZ N H D Z ENRIINTND, R CFEIZEBIT 5 Z 0 X 9 72Fi&1X Long
5 (2000) (ZX VBB TEY, BPA X F344 7 v hOfE ERIZHEWT DNA &L
EIRF L7203, SD T FTIEED L S RAEHD 2, T D K 5 72fEIC K 5 oE N
13K 4.3.2.8 1 1T T B VERTHSH, SD 7 v b TBPAILKZMEAZRI 202 &0,
DIPDGTHRIEIC LD D THDHZ L2 INHDOT —HIFTR LTS,
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% 4.3.2.8-1 T L B EZMHOEN

Table 1

Data derived from Long et al, (2000) for the effects of BPA on
the vagina of two strains of ovariectomized rats

F344 rats 5D rats

Vaginal DINA synthesis EDw, 37.5 Mo effect to 150
mg'kg mg'ky

Plasma % Iife of BPA (min) 00 a0

Vaginal ER levels (nM) (.13 0,14

Yaginal ER affinity (fmolfmg 266 58

protein)

Yaginal c-fos expression 375 mekey 375 mpfke

U:Usﬂ

43285 EHARDFELSD
EFWEINC K DN <UL, FERICHERDTHY | BERFRSH THDH, Lo, Z
ST, N SLE~DOFZBRICET 5 8 b — REHMI 21T 5 R, ERT 5
4/&37—&@ﬁﬁp$ﬁ%i<$ﬁd¢éz%ﬁﬁ%é LRI LIV, 2 OREIX, Wb
L EUCB T D2 BEOEE] IR OT v A 3T A —2 O, EREMW OFLRED
WELHE - JOGBROBAE BT, &EIZ, N5 Mﬂé%%oft%# B2 L - CHATY
Rb MZb L ENDEONY— RIZOWTOWZEEHED 5 72 DI, +43 T\ ikah 2 8
HL, AEINTEZT—FEHELT I EBMETH D,

4.3.2.9 T[Quantitative extrapolation of in vitro whole embryo culture embryotoxicity data
to developmental toxicity in vivo using the benchmark dose approach.] #*

NP — ROFEAT & LT in vitro 7T — 2 BHWOND%E . in vitro JRFED in vivo H
BEASOEHATOIRTIUIR B 720, Foxld, in vitro 281 5 25 # (WEC)ERIZ
&R B L in vivo I281T DI A mMERER & OFIOHEIZ SV TR~ S, Fxl

N IID in vitro JRE(R T~ — 7 REBMC) I L UEL 1O in VzvoﬁHE(BMD)%’i’ﬂ%/l:
THEOIL, NFv—7 HREBMD)T Vu—F & Lz, BONUERBR L& v 4
—(ECVAMIZ X 2 YW K 0 Bk S iz 7 —# ORIz W T, Fxix, o~
— V7 RENFEREM CERERBREL R T2 2R R L, rah/z 8 DO= R
A v FEEHR, SRR, REBREITRVEREZ R Lc, WA in vitroin vivo FEBIX
BMC & BMD & O] TR Oz, LaxL, BMD 23 Z OMHBIRI R A H T BMC B HEE
SNDLE, BETRERNEIEMNITIEDLIEA S, £D X D7 in vivo EHIFHINIZ 31T 2155

24 Piersma AH, Janer G, Wolterink G, Bessems JG, Hakkert BC, Slob W., “Quantitative
extrapolation of in vitro whole embryo culture embryotoxicity data to developmental
toxicity 1n vivo using the benchmark dose approach.”, Toxicol Sci. 2008
Jan;101(1):91-100. Epub 2007 Sep 27.
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KNI A— 2 —IZ kS5, in vitro-in vivo DX 5O E D070 < &b —H#T. (LB
DEYEEBFHRECHI Sz, L L, FIHATEREZR 1n vivo EBROREFT O AR —MEN T
HOXDELDFNER->TEY, ZOZ N invivoT —% THlE LT in vitro7T — %
DIRFEIZKTT DR L 72D, > T, & H7e% in vitroin vivo FBIENT Tld, 81> %H
LDOMFFEFHENZ K> CREEH SN D mAKED invivo T —F B LT 5,

43291 Fil

Y EBRAZ ST AT, in vitro £721% in silico D FiE%E AW 13 5% < AT T
W5, BUE, 2R ODOMIRIMEAMD AT ) —=0 FRFFEICHN LTS R, = RR
Ak (PoD) OWREIZHOWTIIEERDBLETH D,  1n vitro DWFFEREFR O in vivo D
R R~ OBHIEETH D, Lo, b LEDE S REANRTE 20 ThiUL. in vitro
DOIFZERCER B BEM TR TE 5 2 L1T2 5,

IRTEMEZ I 2 8%, in vivo DET LV E L THWD Z LD TE D in vitroa iy AT A
X, FomEO2REEE (WEC) Tho, ZOERTIIEREZFAT LN, {LAM~DREE
WX invitro CEZ A7, Invitro EBR THH EWVWH ZENTE B,

WEC Z HW e GERER ClIME < OF — 2 3G onTEY . ZbIic kY invitroll®
TR RISET VOBAERRCTEL L EHIT, invivoT —X EOLENAREL 725,
AW TIL, X F~v—27HE (BMD) % invitrolZIGH L. In vivo & O g %3772,

43292 #HE

(1) invitroXVF~—7 % (in vitro BMC)

# 4.3.2.9- 1 1% invitro X F~—7 REEICONT, 4 OOMEEDOFEREZ R LIZHDT
5, Lab3 OB i R E— BN TWEH Y, BMC OfEIX EDFFEEDO L O 1
EF—HLTW5D, 2B, lab3 TlX, Ny 7 770 ROEICHIEL2ENALND (M
4.3.2.9-1),

137



#4.3.2.9-1 4 DOMFFE=RIZEBIT 5 in vitro X F~— 7 PO HER

TABLE 1
BMC Values (pginl) for CRL, HEAD, and TMS

Lab 1 Lab 2 Lab 3 Lab4 oM GM2 Cx
Endpcine: CRL
Medhome e [l el CL000 il 016 0016 ES
All-gans-Retinoic aod Q06T .41 0T 1R k] adm kS
e A i i e e Q0ES 0075 19 Q073 17 QUITE £
5-Ploosvradl 03 [iliey) 0.077 0is a1 ik ] kS
Mednlmeraery o bonide 32 4 0.53 14 19 ETi] ES
Hydromysres 16 55 13 13 13 3
Driphenivpdramine bydroc hloride 59 14 043 i5 A | 15 1
5 PBromo- 2’ -deo xyer dine EE 40 (=T 20 X3 1] ES
Baric acid 7 16 o+ X k.| 2
Acrylamde M 12 14 4 14 i ] 1
Walpaoi ¢ acad E ] £ Th T 2
Salicyhic acid sodmm sk 1% &5 E ] 135 0 105 2
Lighimm chl oside 159 TE 115 115 2
Penay]<d-ym-valpooic acid 145 1x2 115 137 137 b
e o e ol L] 114 =} 130 187 1
Medwayaens ackd w4 T3 50 95 @ i ]
Tscsbeaty)-edtryl-valpm ic acd 4 ) ) 1
rimesgtylp hishal e 19 T ) X7 1
Sacchann sodim ydrase 423 4% 1
Trime hadicme 2
Endpoine: HEAD
Medhome e o013 0013 a01% a01% kS
e A Emwouric o¥in i e 11 a4 1.2 [iliEn] iz 0056 ES
5-Ploomearadl iz ATiEzs 0.057 Q0ET Q06T adm kS
All-pransratinoic acid 19 0x3 01 (i L] £
Hydrowysres 1% 4 14 L] 25 kS
Diphenlivdramine. bydrochloride E1 0se 1.3 0 x4 ETi] 1
Mednimeroery ch bomide 45 13 073 a7 13 14 3
5 Peromo- 2' - dan xyeri dine 13 459 00 158 24 0 kS
Baric acid =] i3 a7 X b ] 4
Acrylamide B | 12 a0 x5 2 1
Penay]<d-ym-valpooic acid TE 1k T4 23 123 b
Walpaoi ¢ acad 144 TR £ &4 TR o 2
Lighimm chilomide 1629 119 44 49 &1 100 2
Medwayaeos ackd 100 191 4“4 T =3 111 F
o] o e Clmrplbir 25 11% k- 1= 184 1
Sabicyhic acid sodmmm sk 413 172 0 159 174 s | 2
Tscsbonty)-etryl-valpmo ic acd 7 Pt pra) 1
Drime gyl hihal e 1.2 it 15 it 1
Drimeshadiome ] i ] F4
Sacchann sodim ydrase 430 430 1
Endpoane: TM S
Meshomexae a0z 0014 Q0 a01s a01s 3
- A i i e e 14 QET - QT 04 e kS
Al rrans ratmone acid [ [i] 0x7 014 15 (iR} 3
5-Ploomearadl 0z 01s 015 .10 14 is kS
Mednimeroery ch bomide i3 28 01g i5 15 i1 £
5 Bromo- 2’ -deo xyern dine 40 21 0.7 7 14 14 kS
Hydroxysres 20 4% 1.7 4z 4z ES
Driphe nitnydramine: bydroc hloride 45 54 034 55 b4 1z 1
Aarylarmds ] 44 13 41 £ 40 1
Baric acid e 41 i3 a1 40 4z 4
Lighimm chil omide 4z ] 57 a0 = = 2
Drimeshadiome 63 L] 1] F4
oo p-Camnphor 12 ) 45 &2 EL| 1
Peneyl4-ym-valpeoic acid 141 140 0 | 11 ]
Walpawi ¢ acid 157 112 T8 110 m 125 2
TABLE 1—{ontinued
Lab 1 Lab 2 Lab 2 Lah 4 oM G2 Cx
Medworyaens acid o £3 19 135 6 145 b
Sakicyhc acid sodmm sak 252 208 TR 168 161 205 2
Ts ooy} eyl vall pooi ¢ acid 395 o 195 1
i gty shal e L] 3TE E 48 T4 58 1
Sacrharin sodim bydrae 10nE ] ik 1002 1

Nete. GM = geomesric mean over all foor hibormories and GM2 = geomemic mean cmating lab 3. The GM2 & wsed for ranioing. Casegories 1, 2, 3 mdicase
o, wedl, and srong embvotons potacy, Espe vely, aocornding o expent jedgment (Bnoen, B0
“The concermmasions esed did not mduce 2 xigrificans sffect oo CRL i any of ghe labs
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Fii L Esimassd hackgroend valees of e Soee endpomis for each of ge 5 sobsinces pl osied agammes laborstony.

4.3.2.9-1 4 DOWFZEEITEIT B in vitro X2 F~— 7 PR E D L

(2) invivoXv>F~—27 HE (In vivo BMDs)

# 4.3.2.92 1%, Hx OWHED BMD Z a4 5 72 I BB E & R L 7o B S
ROFMTHD, ZOEROBINL, in vivo lZBIT 2RFHEOEEZLET 22 L Th 2,
ZOTDIZ, HEFIREOERED 10%OWAF L0/ £ 723 AREFIZHB VT 10%0FE
FRRONTGAOME BMD OMFEE UTHE LT, ThbOFEBRICENT, = FR

A MIMGEBRUHETH DL Z ERbhrole (K 4.3.2.9-2),

* 4.3.2.9-2 % % ODWE D BMD %59~ % 72 D OB FEERAE R O A
TABLE 2
Selected In Vive Studies and Derved BMDLO for 19 Substance: (Dose Levels in mgfke bwiday )
Dicme levesls
Clvarn pcimscd Cm. Toys oo imgley boyidayy Refarance 17| PR— LT ———
Medhotrmae 3 Gl p 0,01,02 0% 05, 25 Jomhan a al, 1976 0.15
- Am momnc cemanmn de 3 G0 m 0,4 Sandor v @l |, 1978 2435
Al s retimoae aoid 3 Gao-11 (] 0,625 125 25 50, 100  Tomiom e al, 1992 & 5
S Fhoororaracil 3 G4 &C 0,10, 15, 30, 25, 30, 35, Shwey er al, 19944 s 25
40
Medhylmeromy dilonde 3 oo 5] 1, 10, X, 30 Lie and Han, 1995 El
SBromo-2 .deaymidne 3 GIND p o 08,300,400, 500 Skalko e al, 1971 20
Hydm xymea 3 GI6-15 LE] 0,50, 150, 300, 450 Aliverd e al, 1980 i} L]
Dl mibyychramm me 1 Gl 21, sC L Momes e al | B0 > A0 im raf > X m o
Erychnioac b e 16-21 Chiavegasio ev al , 1997
Aylamide 1 GDA&- G 5,010,153 Wise o al | 1995 No effece, = 2 No effea, = 20
Boric acid 2 G0 L] 100, 250, 500, T50 Hamouk ¢ ol , 205 L{0]
Laghoem cashon xe 2 G615 i &0, 100 Moarxhe and 15
Thomas, 1986
Drimegadione 2 GI6-15 G 0,54, 216, 433, 541 Bostar e 2l 1978 A 200
Dl b Camplior 1 GI6-1T L] 0, 216, 4654, 1000 Lemschmer, 1997 = 1000 = 1060
Pennyl-4-voovalprode acid 2 GIE m 0, H0 Bajic a al, 1998 175" 1051357
Valprodc acid 2 GIT 1% & 0, 150, 300, 300, 400, 600 Veorkess, 1957 Hi 200
Medhoxyacetc acid 2 Gz LE] 0, 180, 360 Rmer ov al, 1985 LTl
Aceiy] sabcyhc acid 2 GIm-12 L] 0, 100, 150, 175, 200 Wilsom et al, 1977 125 1080
Trmedhylphi halage 1 GTd 4 PNDE 5] 1, 750 Goray et al, BN = T80 = T80
Sacchann 1 GIao p 0, 500, 1000, 5000 Diropicin «¢ al, (1985) = A0 > AN

Nove BMDyy, e — dome (mplkes o day ') ar 106 decmase i fon] waight, BMD, ., — Some (mgfcy bwday™ ') ae 106 mereass
mabommatons; G = gesatonal day; & = gavage; DW = drinbong water, ip = mimpemionel; PRND = posnsia] day; ond sco= s oo onecoms.
“Estimated fom ghe resals in Sandor o1 ol {1975) and e o e pomse i Asiroff e al (AO0Z)
Mllninjected famales were med & conrols.
“Gome ffacts on bom doparmine symems weres ohsaved inthe offpong a8 masemally foooc doses
Apg domesof > 10 mgks o day ~' masked nasrcan e affeces of aoylamide inthe dams, msaliing in deceaied hody weight The moresssd momber of dead
pups = bisth at 20 mgfky bwday ™" i considered fo be ssoondary fo maernal iy

“Estimated from the msnls for penyl<byn-valpmic md the dosemsponse for heayl-dynvalproic (Bojic 1 al, 1998).

"t e d froam he sl forme ooryac i acid and dhe dose - sespomise for medhonyacetc aod, 2 medhore gl and dil 2 mettoory. et Tiphehale e Ratteresal | 1965).
#Mcey]l malicyhic acid & rapid ly metsholred o salicy bic acd (Wilson ex al, 1977}, which was the oompoend msed @ the WEC st
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(3) invitro & in vivo D¥8B (Correlation In Vitro and In Vivo)

X 4.3.2.9-2 1%, 19 DILAMD in vivo TO BMD OEIZ%4 2 BMC Oz 71 v kL
2D ThD, W ONOWETIX, invivoBMD 3R ThHHOIND,

o O TIRLNL OO, ZOXIEBMC & BMD AL HBE LTSI EE2RLTH
%o _HXEHIIR A — BN T, ERAOMEEIX0.7 Th D,

#4.3.2.93 1%, BWERED 2 2ONRTA—2TH2D WL & TEEH o0 TE &
DIebDThHD, BRTOEEGHRTRINETE (40-100%) . HRIHIE 14 43-3 FFH ORIC
BIEoD, WL ODOEAERITZNL D RN IEFICEN>7 (10 H), BMC &
BMD &L OMHBEOIESL X 2HHT 5 H 5 1 DOKFIE, in vivo FEBR TORE & 7 B3 51k
Thbd, ZOLIRERNL, W ODOWFFE THEIER 523 THIL TV D05, flOWFZE Tl
20 FILL EO RGP THOILTV S, BHEEE & REHR G ORI RO G, HE#E 5
BRI AE R L D @y BMD fEZ R THRERICR D EIRET DR H HTEA I,
4.3.2.9-31%, M 4.3.2.92 LFEEDT 1y NEfTolebDTh D, 7272, BEIEED D
2O0%E Q2 EILL EOBEEZITHREHORS) 2H560 LTS, ZORIE, Zhbo
2 SOMIE ZEBEICAND Z &id. in vitro BMC & in vivo BMD OB OB Z%ET 5 2
EMTEDLZLHERLTCND, Fo, ZEIIMOREMOME N 1ITESI 2 ERDLID,
T, 7'e oy &7 BMC & BMD OFBEBIRA, B STV R WIEEOIRE &
A= RN T, BERIZE S ZEE2EKRLTWD,
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# 4.3.2.9-3 HAEMWIZI T 2WIL & F-9EH]

TABLE 3
Approsimabed” Valoes for Absorption and Flalf-Life in Blewd of the Compounds Inchaded in the Shody

Campanml Diays Fearinie Absomion” (5 [ Fiall-lifie (irknly o —
fre) ip High Bremmes o1 af., 199
G ip High Walker g1 af., 1999
GO =11 G Saaddeeklin o af,, 2N Chewell g1 af,, 1997
[eHIE s High Dasgranges o1 af., 1986
frr G Nielsen and Nidlwen and
Andersen, 1991 Andersen, 191h
G ip High Mol Eaund
G-15 G Cikad in Yaner ai, 205 3 h Yan e af., 25
G20, 16-21 s High 1 Doeachy 1 al,, 1970
Tyalraschl i
Diiphenhyde G Blyden 1 al., 198G I Doeachy a1 al., 1970
Tyalraschl i Seavang of al., 19,
Spackn a1 al., 19E1
Diiphenhyde -2 oW T Blyden a1 al., 198G I Doeachy a1 al., 1970
Tyalraschl il Seavang of af., 19,
Sk a1 al., 19E1
Acwlamide G-21 G Koy a1 af., 1999 h Rt a1 al., 201
Raric sl G G ikl in Vaziri oral, 2001 3 h Vaini 1l 2001
Lit i carbaanie G-15 G High' = B h Rl Wating o1af., 22
delayed shsarplion)
i i G-15 G Nl Rl ih Kumia a1 ai., 1995
Tanaka a1 af., 1985
G-17 G Mol Eaund
frets in Mol Eaund
fre) ® 5h
Vil sl G718 G Fadeara of al., 19EE 5h
Mty saetic sl Gz G y
Acatyl salicylic seih G112 G Kawa g al., 1984
Drimmethy lphiha bt GO 12PN G A0 fher phibalaes)  Kluwe, 1982 well eraf ., HHH; ik
[other phihalskes) a1 ., 19BS; Kwemer araf
205; Taniks o1 af., 1975
Sacharin G ip High Mol Eaund
o, DW= din pavape GO = pestational day; ip = intapen kol PND = pastnatal day: amd se = subeulameons

Ol S[ecHEs WeR ©

A s prion hioa vail

v o be sl
Lil

i areld hall-

khenl

Biliny is assomeed kb high when sl

e wersarhibnireed Fram T likeraturs witham) comsidering e dase shminishersel, Tosklition, when o dats Forests wes Fauml, stidics wilh
stration ke is sube ulamens Or intrapen i | as o membmne, such s aideemis o gl lining,

w arbanake and aaey| salicylic acid ane drngs slminis kral anlly, e we sssume Tha Their syskemic shsantion is high

I dhatn Tor st w1 salicylic s wiens Toumd, As1he byl vais of The ssker ka salicy]ake B0 1000 is very Tas) many sskerses), The relevant hallife is considessd 10

e The plis ma hall-like of salicylake, which

presenked in e whle1abe T h

4 L ]
“ L
34
) m " - 3] hd bk
g . =
2 2] ey 3
g L 2 5] A I
= P 4 A
z N K =
51 - d !
c . £ 1]
i B B [
@ g =] b
& o
ER a
-1 a
T T T T T T
=Z =1 o 1 3 . T r r .
BMC in vilm {log! O-scale ) 2 =1 a 1 2
BMC in vilm (log 10-Scake )

FIG 4 s vive BMD vales plosed agaimst dn wrrs BMC valoes for e
endpomt TME. A posmive smow indicaes that the BMD would have been
higher ghan the highest dose waed, indiced by the hase of the amw
Compoands: {a} mahotexate, b} G-ammonicotn amide, {c) all-fraasretmod
acid, idy S-flucemmall, (e mety mexuy, (f) 5-bromo-2' - deoyaridine., (g)
Iydroncymea, (b} diphenydraming, (k) aarylumide., {m} boric acid, {n) ligiem,
oy i et o s, (b e 4 oo b, (i eyl ymova lprone aod, ik valprons
acwd, 5 metheayacenc aad, (I sabicybhe acsd, vy dimedoyiphtbalae, (o)
saccharin

Fig- 8 In vivo BMD valmes plosed agsine in e BMC valees for ghe
encdpoing TMS . A& dashed mpoam] arowr i addad on compovnd s shat esher had
a lomg half-life or were admimsered m moliplks doses. See logand of Fijgme 4
for explanaton of the ofher aroes and compoend dengfiabon.

4.3.2.9-2 in vivo T® BMD f#

4.3.2.9-3 in vivo T® BMD & ({b
BMORM A EZE LT E)
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43293 EE

WEC 7 — % O53H1IE, $FED in vitro FZERDE 4 2R E TR WHBIMEZ R > Tnd &
W) LIRIOFE#wE BT 55D TH D (Genschow B, 2002 ; Piersma H., 2004), W=
DHH1OTIEHAMD 3 DOWFIEE L ik L7558 10E W2 S vz, HEAD, CRL, TMS
DT RARA » MTRNFHBRR D H > 72, in vivo lZB W TCE UWE TiT -7 WEC 32
BRI ST E IR T DD LELTIX, =2 R4 > ORI -T2, Zh
36 <, invivoWEC E7 VOB RMEE ., KO £72103 in vivo DIREE & D ZFEIR
WOENIEIVAELDZ LD THDLEBEZOND, BFIZIEX. BBROBIED X 5 72 in vivo D
FEESDORFE 2 ITKBIE & D HEXT, WEC HER TG TE R, 61T, ke
FEAR DM 70 B MR TR B ORE] (D7 4 R D) ITRIFT 525, 24U WEC &Rz
TV CTh 5,

TS D in vitro B ERAE R B A U D REHEEMME DAL, =F A= F Py v
A MY 3oTmEENnNs, L, \AbLEYWO—ETIX, BMC i DFICETIEE
RV, TXAN—|K - TUy v VA MIED Invivo DIMFEMEDRHESITIX, LBHICE -
THEHEONTZT —F _X—=RZEKS b D LD, BMCEIZHK S T % o 70E, WITHT
HAEDWBEIZLVRED, LnL, BMEEOSEIT, in vivo TP TORYRRE RE) 720
T IBEME & BAHOR DRSS b D TH D, V7 ==L FIIURT 7 U LT
X RO LD BRWED invivo ERICE T 2 G5-81L, MEEDIRIIEIATS2THo720, £
RHSROFMEZFHIE L TOREFEEDRZEHEC L TWZ D 95000 Lt —E o5
BT, BEFENRBICLD2EDOTHANE I 1 EfmfT T 2DIXEERZ L Th b,
in vivo DWFFE L IXxHIRIZ . BHAHSEO 2T WEC BRBRICEB L2V, Zo ko, &
HHkOBFEEZFHEIT 2 HET, WEC & (n vivo DHENGHEESNTZH D) THZ
IREZHET 5 2 LT BFEICHTDEEODREZ I TL2DOELITIEETLIHDLRY
2%,

fam & LC, 1n vivo DB FEER A WEC B CRET 5 Z LITEREIHTH D,

4.3.2.10 TPredicting maternal rat and pup exposures: how different are they?| #

FREHISMFIEIZIE D < REUETFIE & 5 WIZEE M T 20 TORRICET 5 U X
7 R e OV At 3, 50 A O RIS féﬂﬁ%%’?’? ’iﬂ“‘féﬁﬁi}iﬁi\‘fa%&#%%’rkﬁﬂ
R %, BIEmEmMENIIEICIE, EEOBFEOATERIZ BT 2 BB\BNE TN 505, RHEADRER

BEFLILET~WETHRONEEm Az E b _%Tﬁﬁ‘é BRICAEH] S L A HESEIEDOARE
HIZR IR & 72 %, BEFLIIT] e OV R BIBERL o TR D 2 R D A BEEAY 20 % A N 72 X &
WicERpEhRe (PK) €7 VSR Sz, £7 VTl S OEEO LA MEICH T2 M

25 Yoon M, Barton HA., “Predicting maternal rat and pup exposures: how different are
they?”, Toxicol Sci. 2008 Mar;102(1):15-32. Epub 2007 Nov 17.
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BETHOTDIT, ISR % KpERE, it BEd 2 ERAEMFELE N TS, £
TE, BB W T S 5 3 DORFEEREE (BERELE, —ED ppm RED R
i, Sz ppm IREORED) BIW, FRER, oM, FICBT 2 %EMNE, N
HERTE 72 & ORI 5 KRR TFRIFHEDO B Z B> T D F R UORHEDHEIMIC BT 5
{LZVE DFRERS S OFFEBR I O FE FRIED G Il S Lz, 2 DOIEFEMEICH T 57 — 2 1k
Wtk . Pam L OB L CTREDFIHN TO TR 2 Shiz, K0 mEWEE] K7L
oz, KOO MEE, BEREEICLD2REGTIERIZ, FORBIIRMAEORZE LY HIK
mole, —0. KOERWHEE, st ROSMER, BREICE 2 RETIE, FO
BRITRHAORTR L b&Eh o7z, BAFET /UL, FORBITLT LS RMEDOREE LxhE L
RN Z L aR LIz, BT ATRIZ O, DI & S BIREIT R ORGT 2 SR L, AF5E
TROLNZHAZ L) B<HRT L2 EnmaEL s,

43.2.10.1 FiR

AiRgEIE, BEBLEM OIR & 7= AW Fi KOSy Eh e E 2 W C, 7 v bOfFOH
EETRT 2 E & B AR OMRIC I T D BT S 2 WIS Eh BT L D% FH % X
EL.ZNDODOMENDHFELNLMAOMELE XET D00y — LV afit+ 52 L2 HIY
& LT TN, AIFEO BHE, £ &l LT, RIROFEMBNEEK NI V7 (BRI
BT =2 %Mo T AMFOHEEZEHMICTETE DN E I NEFHE L, £/, EWYEHET
BRrE (BRI I V7 RS 72 &) 2MP 0 (BIZIXI V7 226 D) 2 BTl R IR
FEIZEDRRERBET L0 E T 5 2 & Th 2, /EROKENZXY) 6 - K EEe T L F
BEA L, AR O BRI 2 ZBIR 1 (B X XFORE N L) 12
B9 2 M FHIE A BN LT, B TR S5 3 FE O BRI (THH 72 ppm
REORE, fEIN ppm REORE, HEREL ZEL. MRS LTELLIRHME
FOFAEROHEZ IR LT, T7 VORI, 2 FBEOLFEWEIZOW T, LEnc#HE S
NTWDIRILFEFORFET — & LT 5 Z & CTafli L=, T Dk, BELFEHEKR Y/ B 5
WITESR G TRV F~—7 STz, S E ST 2R 16 FEOHRM LAz O
THBEZEE L7, 2o 0#EmN LR B LEWORMEL R 4.3.2.10-1 TR,
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# 4.3.2.10-1 ABLAEM DORFED I3 HE

Chemical category Abbreviation Chemical properties

1 Base case (Vd® = 0.7, Pm = 1) Base Uniformly distributed throughout the body/approximately
distributed to total body water
Milk concentration equals the maternal blood concentration
2 Small volume of distribution (Vd = (.2) Smvd Limited distribution to tissues
Highly bound to plasma protein

3 Large volume of distribution (Vd = 2.5) Lgvd Distribution tw sto

4 High milk transfer (Pm 1 HlghPm Milk concentration g ceeds matemal blood level

3 Moderate milk transfer (Pm 30 MidPm ¢ higher than matemal blood level
0 Lowe milk ransfer (Pm = (L1} LowPm Milk concentration 15 lower than maternal blood level

Note. We evaluated 16 different theoretical test compounds in the present study. Two test compounds were defined for each of the six chemic:
“life. Categories 2—6 include 10 different theoreti

A mical

> and the other with a | al
cept for the o or vared o the value noted in parentheses. For b 15e chemicals, the impac

irculation were modeled for all the test

with a short hs
propertics as t

ympounds, each of w o s
: cd climination capacity

ilation were evaluated for each half-life. Otherwise, prenatal development of elimination and no

OF excreta
used for each test compounds are listed in Table 3.

compounds in categories 2-6. The details of pharmacokinetic parameter valu
“Vd represents the body weight-nomalized volume of distribution (Ikg) here and in other tables.

REBLEWE ., BRER, AR, L2 E CBEOENT 6 2O —RAIHE LT,
—ODT—ADE, 2O0DLEMEER Lz, — IR EEHNEL . b D — iR
FW, "= =220 TE, DI, BREDENTSA . RO MRS BN SGE
[ZOWNWTH, 2FEO RO EMEEE LT, BIEOET VT, RHEOILEHIZONT
DI, BHE L7 O3B AE BT 5, AET /UL, FORBITEEL 52 5RO H 5
BEOK T ZFFFICEET DN TEEOT,. ZOREL LTIE DRI hRRCE
TOHEICE X DMRAENREEE TRTHZ LN TE D, RETVICL DFEROER, (+0
FBRICBET D — B m L & B DM A R oA B ISk 2 B DRGNS
R AR E S RO TN D,

4.3.2.10.2 Fi&

(1) ETNVDOHELE

acslXtreme =— N (version 2.0.1.7. Aegis t.. N>V EL, KET T3<N) &2 HT
ETAPHERES N, v 2 b—va URMTRbI, FHER OO B~ B BT
o WIS CEMBREFE T LV OMIEZ X 4.3.2.10-1 IR,

144



Maternal Exposure

FO, |m======— . Ka
Food _u.' Feeding |4.lJ Dam ‘
| 2
Unadjusted or Adusted 1 Dose 1 d -
Ve, pEm—————— |
I Gavage | $ Vy
Gavage |

Dose :

Neonatal Exposure: Lactational

1
| :
1 Milk |
Weaning after PND2 1 ! v i
! "o Recirculation
1
(S | Birth to PND'1 4
Ka, ‘
Neonatal Exposure: Post weaning
________ R VA
Food RFD, ! " | Ka, Pups ” ! 1
— 2,1 Feeding 2, | |
Unadusted : Dose : _-: Pup excreta :
"""" 1
VA [Py ——
[ | Kay, N
Gavage : Gavage "
1 Dose :

FIG. 1. Schematic representation of BBPK maodel for chemical exposures during lactation and early postweaning. Abbreviations used in the present model are
as follows: Dam (subscript dj. the compartment for the mother:

- first-order absorption constant for the dam (per hour): Vg, volume of distribution of the dam (1);
Key. first-order rate constant for chemic:

limination from the dam excluding milk secretion (per hou
the dam (per hour); Milk (subscript, m), the conceptual ¢

wemical secretion via milk from
ted by the N pups (Lday): Pups
irst-order ||m\r|1[mn sonstant for the pups (per hour); N, the number of pups per litter; V,,
wtant for chem
). Chemical concentration ir
ncentration in the milk (mg/)

K. rate constant fo
ompartment for milk; V. volume of milk secreted from the damy

(subscript p), the compartment for the pups, as a littc

olume of

distribution of an individual pup (1); Kep,
RFD, rate of feed dosing in the pups (

first-order ra

climmation from the pups (per hour) RFDy. rate of feed dosing in the dam

ympartment is expressed as ¢ with a subseript for coresponding compartment;
1 chemical concentration inthe pups (mg/1).

X 4.3.2.10-1 FHER OMFOALFEWE ~OZFICET 5, EWFICES L EYBherT s
IV DR

Cy. concentration in the dam (mgdye Cy,

EFEE~DORBICHET DV a2 b— a3 id, % 28 Bl W T Thbhi, £0
9%@W@®2151PLQHT@@ ZOHO—ERITHAZ TH D, T ME, BEX
&L, %@pmnﬁf@ﬁ@\ﬁﬁéhﬁmmn%fwﬁ@ D 3 FIHD ZEFTIZ DOV T 4
ﬁ%ﬁ . RE, R oOAEREN NEE R, BEYOEEEOR 2 DEETIER L TWD,
TNV EFLR T B R ACIERE L, X 4.8.2.10-1 O LGN E LTz, Fio, % 4.3.2.10-2 |2,
Vo l—ya VIR TEAT BT A= Z IO TOHNXE R, I ab—ra U
MWHICENT DRI A=EDI L, FEVD 2 DO/T7 A—4 (BWa L V) OffIL

acslXtreme = — NNIZ, TABLE BA%% W CRLAGAATE, 16 FEE OB AW 5 .

FDOMDALFERI IR NT A—Z ROV R 2 b—y a VA FE 4.3.2.10-3 ITRT, BT
FAIRAATE A FRIT — & (RHMROKRE, RAROBWIEE & [FOKRE, (FOEWINE &)
%X 4.3.2.10-2 12”7,

145



% 4.3.2.10-2

V3iab—va VIR TEET 58T A= HIZDN TOHK

TABLE 2

Equations Incorporated in the Model to Describe Changing Parameters”

Simulation periods

Weekl Week2 Week3 ‘eckd Refercnces

BW QU222 - 00028 = PND OO 4 = J’\I)z F OLOOEHNS2 = J’\l)" I)n-.-rﬂung-.-r and Swithers (200
FOOD, (12 4 82 % PNDY(R6 |+ PND) (GI000000) 3 g =067 = PRy g Shirley (1984)
FOOD* 0 (0569 4 (974 — 05690001 PNDN0.9) Redman and Sweney (1976)
Al

Unadj” | | | | Shirley (1954

Adj FID/A21¢ FID/202 FID/ 269 |
R’

Pren 1

Dielay® (1= PRDVPND 7

Notes. Bw, individual pup); FOODy, daily food consumption by the dam () FOOD,, daily food consumption by the pup

(g, ndividual pupj; AJ

“These

Clnadj

Adj

% 4.3.2.10-3 16 fEEHOD

" represents the

cquatiens

COUADo Was 1n ¢

¢ dose adjustment fac
n in DISCRETE block in acsiXtreme CSL file.
cet from PNDUT and onward.

intake and the numbers repre

w: R, ratio of

epresents the unadjusted feeding dosing simulation.

{justed feeding dosing simulation.

ent the food intake

1. defining ¢

by the dam during the

refers to delayed development of elimination capacity simulated in the model. Th

EORY I aL—3 g &

TABLE 3

indic:

cd simulation

celopmental pattern of elimination capacity in the pup.

opment of adult elimination capability occurring before birth so it modeled as constant after birth.

REBRILEWICBET D, ZOMDILFER RN T A =X

Chemical Parameters and Simulation Conditions for the 16 Theoretical Test Compounds

¢ elimination capacity was modeled to reach the half maximum on

v (Ifkg)

Ka (per hour)

ke (per hour)

Category Half-life Dam (Vdy) Pup (V) Prn Dam Pup Dam Pup Recirculation
1 Base Short 0.7¢ 0.7 .
0.7 0.7 1 2 2 \ \ No
2 Long 0.03" 0.03"
3 wiDevelopmental delay Short 0.7 0.7 = R
3 f o 1l delay s 0 0 | 2 2 R NO
4 Long 0.03 003 x R
3 wfRecirculation Short 0.7 )
: ] ] 2 2 ‘es
[ Lomng - - 0.03 0.03 Yes
Smvd Short 0.7 )
2 2 2 2
5 Long 0.2 0.2 - - 0.03 0.03 o
9 Legvd Short 25 25 2 2 ||_'.-" II_'.-" No
1 Long (.03 (003
ohPm : )7 )7
11 HighPm Short 0 0 10 3 3 L. ! No
12 Long 0.03 0.03
13 m S 0.7 0.7
3 MidPn Short 0 0 3 2 2 i i No
14 Long 003 0.03
15 Lo Pm Short 0.7 )
! ! . 2 2
16 Long : : 01 0.03 0.03 o

Note. Abbreviations used for desc
individu:

Uin

13
[{F:]

1l parar
1 h.
4 h

cters defining specific
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H
H
i =
e
3
El
"

o
i i

Fod bbb fg'chay
N
.
I
3
E

X 4.3.2.10-2 ET VI IIAAT, EMFHT —4% (FHEOKE, FBIEOBYEE &,
FORE, FORYHEE)

(2) fHE
2 — 1) T VO

24D KOROTA (A7 7 FFT 2 A) IZOVWTAEINTNWELT—XEHNT, T /LD
PERERTMM 2 980 L7, X1 4.3.2.10-3 1X, #EESNTNWDL OTADT — 4% Ialb—vay
FEREHBLEDLOTHD, BEINTWND Ca (RHEICBITHIRE) KU Cn (BHLIZEKIT
DIREE) OEIE. BRI EIRE 2 i L 7R ERPHA (X 4.3.2.10-3A) . #LAIAATZAFO
HEit oD 528 2 R U7 PR RN (X 4.8.2.10-3B) (2L E » 7=, Cp FRIZIBIT DR 13,
At% 14 B OFERIE L T 2 & | K4 O — AT, 13%iRDaE, 20%18 KEEAM S L7223,
HEAIC T E 7z,

# 4.3.2.10-4 1%, #7225 ValZxf L TAR 16 HIZKIT DR, 17, LT D 2,4-D IRE %
BHELTZRRTH D, /NS VaTIE, @mWRENEHE S L, EREISESNTND Z &R
DD,

INH D 2 OOREMZRRRIT, AET L, BHOBET — X K OH L TRV RHE
DERET — Z BRI AR CThiLE, FORBEELZ GG TELZ LE2R LTS,
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Delayed
1.0 - B) el by

PND PND
cem QMO —lmCp smCm A Cp ¥ COm & Cd
tioan in the dam., pups, and milk. Predictod conoe wl milk ane indicated assim . sim O and

FIG. 4 Simulation of (F
sam g, mespedively. The p

A conc

Cpd hey ame plotied m the middle of the
ation are illustrated i A and B, respoctively.

points on FDs14 and 21 ane epresented with

1atal and delayed developmental patiems o

blishod

comesponding day of mesurement. The predictions using |

4.3.2.10-3 OTADEREL > I 2 L—3 3 VSR O g

#4.3.2.1004 AEINTWVWDE 24D T —H T HETNLNONF~—7fER

TAEBLE 5
Benchmarking the Model to Published 2,4-D0 Data

Dam (Cy imgAy  Pup (Cpd (mgfly Mk (OG0 imgyh
Stz o1 of” 26068 £ 4.24 634 = 1 63 RO = 3
Sdult female V' 4.6-9.1 1.5-2.1 010
Smivd™ H0-18 6.6-95 2019

‘Mean = 5E as reported St @ ol 20060
TProdted O values wene reporied for cach dose metne.
The volume of distribution for 2,4-D was vaned 1o the smaller value

reporicd for this chemical (Tmchalk, 2004 )

4.3.2.11 TApplicability of the principles of developmental pharmacology to the study of
environmental toxicants.| 2

B LIS DA AW (AR EY) 12 NEHEICRB W CERET O REBICBEE SN H DD,
BB O/NEA~DZEIZET D078 BT 5078 L 0 biENL TV, L L,
BB OWFEN SO M Z2MEIENHENL T 5 Z L N TE 5, FAFEFLY: (developmental
pharmacology) & F&4:71:"% (developmental toxicology) 1%, & DAEFFR) Y 1 XA 0FE
WECTH LD AT FOT — 2 3 EBMEFICHH S S22 FR AR TH L, 7272 L,
in vivo D& MRAFMEFICET 2 MAITR O TE Y, KSR PCB 7 EAEWIRMET 5
WEIZEA L TX RN & FHETIRNEIRES ENTETRR DN E Vo WP A+ Th b7
W, BROLMEDLETH D,

AR, NRIZEBT 5, L5 EOFHEFIEII RIS %2 72, Clark’s rule [3{AEHICHED

26 McCarver DG., “Applicability of the principles of developmental pharmacology to the
study of environmental toxicants.”, Pediatrics. 2004 Apr;113(4 Suppl):969-72.

148



&, Von Harnak’s and Kegel’s normograms |3 /AR EEIZ S\ CRMR S5, FEH OEN
BHREDEVMNC L Y, 7 15 A7 = = =—/L chloramphenicol (FL/EME) 1. RAI 2 pRER21H
#izJ7  (neurologic outcome) CHEZFIEE T ENbhotz, —F T, 737V av R
aminoglycoside (FTAME) 1%, BRAIZEBWTEIEAEM (nephrotoxicity) Z#5| X Z 36D
D, AR FRZEIR infant) 1R MEME S NERLT LS RWER OEELZ T e
BIROZRNWZ ERENT, 2O X DIC, NREFTZEI AT WEERTE L L TEREILS
FHEND Z EI1F72 0, AL B LT-BE, D NCE R0 E 2D,

A O/ NIRRT NEHNC B W TH IR O ZEL NIRRT D L 9 FRICEED
WTC N2 SN TVD, JE Y — I AZNENTH Y | BRERE S —E TiE2wn (1
PEE L MR CRIERENRELS D), DD, #EE (efficacy) @M (toxicity) O
WA ERBICESWN T LT 5 Z LT TERY, R (maturation) NIERIEHITH S
TG, EYOENEREDOEL L IFRIEI TH 5, 7B, B EAIN BB X IEDIZEHD L)
2 (older infants and toddler) 2MEEMEICKI L TiRbEWZ VT T A ZmR L, Bl2IXTT
B34 diazepam O infant 23 8L < . FREFTAENL (premature newborns) K0
ThRbEL D (WK1,

90 R FETIE, ERELOLEMEEFREICEL T, KA L TR UEERHN LT
72, 1997 4|2 1994 Pediatric Rule and Congressional passage of the Food and Drug Administration
Modernization Act] TRA & FEDEWDEFREEME 2 7R v, FBAEAY FOR AT
FEPT B ER O 2 b LI OWE DR L BEORENED b, BoneT
— 2L, K0 ROBEREEHIUEIENC & L TR RE 72 o308, NERFICRBIT 5, HH#E
DOFHFEF A I RNBNREICBI T 2 A D5, A% bMLE LIRS,

INRIZEWT S, KYEhEES: (pharmacokinetics) & #K71%% (pharmacodynamics) DAFZEI%
D LN TWD, BEAEWEICE LTI, “toxicokinetics” & “toxicodynamics” & V- 7= Hff
FHBENRED Tz, KAL FHOEZEOE N 2120, REW (growth) | F&5E
H#1 (development) . B (maturation) OFENZNICEBWNT, Erii7 ot e 204
YA =T 2= RCHERADA T b FENFRZE) ERONCT ORERD Y | FEEE
FOENWZRTIZT TIEIAR D TH D, ARG OEREIL, ARES A TEOZL < OEN
IZKDBEEZT D,

FEEMNT T 2 AR FHIER O, KA L FHD A B =X L DN ORI D,
KRR D EACIT I O 5341 & RN B E 52 20, & MIEK 5 7 A TKROE 80%0 5
60% ~MET L, JENiEIT 2 f5ICH A D, TR B DIEN & ARRYOMEIZ LD | (KW
DOoyEiZ & (distribution volume) 2 b 72, F G5 ELREOBMRNRE 5, 7ok, AR
B ORGE & PRI R E < B D 1T & BIROREIZ T 2 B EITF IO L Mafs b K&
VN, HRFEE OWRFRITARRY) ORNERBIZ BRI b IS b B E 52 5, RV
T2 LAV E R & BRI ORI T < R DM R AT TAEREY OERIC
BT 2hkx RIS B A F 2 5,
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AERBEY) OIRNENREIZIX, UL (absorption) . 43AC (distribution) . 1% (metabolism) . #E
i (excretion) EWoe7 v AR HY | ENEIEL RERIZ L > THIFE S LTV D A5,
RN —FEHETH D, ZOHFE LT, EMRBNTD D020 DAk~ TeBESR L AAMFF R 725
BRdDHZ ENERE LTEIT LN,

R & RIS ENRE Y & KT R OV OF B RR 2 T 5, NRIZEB W T, o
SHREMN RV | BITERICH T 2 S B2 5 0k, FRRMZRIEE OTFESC, BIRFAEICR
FORER T AOBENERT D, 2O LS et BERT — X OET MALOEE
Lo TL B,

BUEIL, EEOAERED DI TB0, MR RN 2RI A, Filnfr R KR D T
AR =4 — EWIOMESEm 2 DB RAA 2 b NRITRRRA) 70 iE R O BFZEH
EDHITWD,

ZO XS BREAEWEICET DI, NRERRICBET 2 RIS AT, KRR
LTWa,

4.3.2.12 [ Chemical structure--teratogenicity relationships, toxicokinetics and
metabolism in risk assessment of retinoids.] *’

LVF A U (B4 X2 ADFREIIREIEY) 13RIEORFTZ2E 0L < OEMFEN T nt
ZHAENCBE G- L TR, VF /A FRZAE & FIRR, € OWRHERIIIMES N H 5, E@F
DEBICBT D VT A RORET, 72 L FER, FEE IR IV TR RAY 7R P[RR
ZEMPHBEZRT VT /A RZFIED 2 5D A 3—TH % RARs & RXRs IZ/MTESNLD
AREMEDN DD, ZOEB VT /A RROWIRLEIZHOWT S | i IEH & BEfR 2w
REMED ® D & WV IR ER S NIz, T2 THA I, R L B IToONmEZ LT/ A
RERTTEAEHREEZ 1T 5 s BN RE N T A — X OB M T 5, &ML (LF /) A VU BD
Wit BEFFE DMK B LOIEHELSIE (F T 2 RAESIDE o ARSI ~D AL,
B-7 7 v AR TR BRAEICEET L ZENRSND, VF /A VRO BTV 1
= FEA TS 2 r L, BRI 2 EE R DT, SLTADPAEFO X 5 72
FEVTF /A MEEwE, NERL T/ A FREOEE 28 U TN b O IEDKSH
ZIBLT D RN H D,

432121 i

VF A VBRIIEZ I A ORBIWTHY | ERGHMROIEIE & 3 bIZB 5 L Tnb 2 &
BEHNTWS, LF /A ROZERIKE LT, AT uA RIPA A RELESA—I—T
7 IV =SS RARa, B, vy XU'RXRa, B, yD2ODENRH D,

27 Nau H., “Chemical structure--teratogenicity relationships, toxicokinetics and
metabolism in risk assessment of retinoids.”, Toxicol Lett. 1995 Dec;82-83:975-9.
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XA BBETHLZERPENNRRZLTND Z L, EHFBORIKE RS,
All-trans VF / A VERIINERMEWE & U CIRICHFET D, VT /A VB HIKRTH D RAR
ERXR 77 2 U —i%, Rl - SRR RICIRO R EICE BT 5, £72, MilREO LT/ —
IiEE #2327 (CRBPs) & LT/ A VEBREG & 737 (CRABPs) 1R W TIERIZ
BRI BB RS — Rk T, TNHOX X7 E, "7 U —D all-trans VF ) A L ED
BEZRESTHLICED VT —AEOLT /A VEEORBIIEEE LT D ATReER &
5o

Fox 1T, BHARH RO ML OWRIZI 1T 5 BWENRE K ORI RT A —Z —ZfafL, LT/
A REEIZBT AR LT, £72, St TANAERIIEF O LT ) — L LT
JAVEREOREZHREGIL O D52 L, ZFNOMEFIEORE /Y 5D LERLT,

432122 HREER
(1) vF /A4 FORBER

LT A ROt L, gmidlZ e84 5, all-trans VF / — 2 KO all-trans V5
JAVEEIE, AL Ty RO RSB TEE extensive (S RALEIET 5 45, LT/
A VRO AR (9-cis, 13-¢1s,9,13-di-cisretinoic acid) (%X V) [RER 7 NEAE 8IS 2=
T (3£4.3.2.12-1), HEFRIOAHECLZ 2RO 0OBRT LB ENTELT, LF
S A RO S BRI o T A BRI K EORIAHEL TV B D Th D L
2 HND, BEENT 210, 13-cis LF J A L EEOIEAEEILT - WEIC b TH LTk
TR, LT o L OIREE ORI DOIEWA Z OJFRKE TRV E B X HILD,

#*4.3.2.12-1 LF J A ROjREEIE

Tahle 1
Placental transfer of retinoids
{mouse, rat, rabbit)

Retinoid Embryo/maternal plasma ratio
RAG

all-trans 0,01 -0.03

13-cis 0.01-0.03

O-cis 0.01-0.03
RaA

913-di-crs (.01 0003

13-cis 0.05-0.1

Q-ris (.15

all-frans 0.5-2

[ata from Refs. [11-16).

(2) MmiEP TOHKRORE
13-cis LT/ A VBRI T VICE T DEFEWE THY B F TS DIEFBIES &Y
HThH D, Y NMEAD (18-cis VT /) A VIRO) BATIZZ DBRICE W OIFRICEE TH D,
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PINZEBIT D 13-cisd-oxo- LT/ A VEE~ORFHREE DHEIT proceed 1%, EAFEIEE G X
EZTHOTHD, —H, 7y MER~- T ATIE, MO FEELREHWIT 13- cisretinoyl-
B -glucuronide TH V., ZiUIiFE A EREEEE T, EHFEIEELIZEAERY, &5
(2, MAEF D 13-cis L F ) A UFEDIES clearance (X, /L LV H v U AT v TR
DTV, Ty PR T ATO 13-cis VF /A VBRIZ K Do S 13, 3 20%
(% 4.3.2.12-2) ICLVFHTE 2 : RERMEEREE, AT OREZ2HK, REHT &
LifmIERTH D, —FH, VBT DH LT /A4 ROEWMEFFEHEEMSE (8 MZBWTHIHE
R 1. JREIP R IREERAT. RIS T 2 500 eiH k. TEMER 4-0x0-metabolite DJA
HPHZ G (£ 4.3.2.12-2) ICLkDbDLEZLND,

#4.3.2.12-2 T MR ORTRATO 18-cis VF / A VBRI L HIETFIEMEDIR X 25T

% 8 HpEE
Table 2
Species variation of 13-cis-retincic acid teratogenesis
Parameter Mouse/rat Rabhit Monkey 'human
Clearance Fast Show Slow
ALC Low High High
Placental transfer <01 <l 04 (monkey)
Maternal metahaolism Deactivation to S-glucuronides Activation to 4-oxo-met.

Data from Refs. [11,12,14-17,19,20].

(3) BLTADARDBEFHEICBITEIARELF ) A Rz 2nT

Bz 2 bu— 350D TANARE LTI S AT R &G
T 5 LEFEHEIERZF 2L ORH 5, X I VARV TF /A RIIWFBEICBIT DR,
b, TRRBIERR e LDz 2 hr— 5 L EZX BN TN D, T b DORGHLZRGET 5
TeOIZ, PUCAMATEOEFEHEIEEZ X D BRI THRMEO EZ I A-VTF /A RORE
IZOWTDEREIT T2, HRARPTAPAEZERE L. 15 40Oz, v
F ) =& O b (all-trans, 13-cis, 13-cisoxo-retinoic acid) ZHIE L7=, &5
FELFRBRDFER O, A Z B LT 20 4 O A IRREL LTz, LF /) A VG
Yy OPELE VLA & OMBIIR SN ooy, LT — L OBRITFRE & bITHM L7,
N7 afEE M TR LI EFERE T, LT —LOREFHEML, o EBFERHICB VT
RN Lo (% 4.3.2.12-3), MILRE#W TH 5 13-cis 1O 13-cis4-oxo0- L F /
A4 VFRIZ 7 == b A phenytoin, 7 = /73— E ¥ /L phonobarbital, 7 —/ vt 7 ¢
carbamazepine, = h A% I K ethosuximide Z /L7 mfig b b 4 CE G L2 X TORBE
FECRBWT, BIRCED L7o(F 4.3.2.12-4), N7 aigk T b A% I R kb Ll
STiE, all-trans VF ) A VIRIZOT RPN LN R b, ST el B AF
RE®&5ELTERETIE VT /A ROEREIN L, ZOERICED FITANAEKOERE L,
NIRPED L F ) A4 FORBHIREREELZ 5252 LRI, VF /A Nid, B34

152



D BEE T ORTE R R FHIFEROREEICB WV OERICHEETH Y . VF /A FOREH (fE
B ORI TADAKDMERTAEDO BHERKFTH L AREMERH D, Z0 &9 2fiEh o
VT A FIRE (OBR) 13, kDO LVF /A FO&E, FHZLVF /A FR@ERTH o720V X
ZLTWe T2 58I B2 0T WIRICB W THERINIETH L LB bND,

7 4.3.2.12-3 L F ) — )L L FOEELAREY O P

Table 3
Plasma concentrations of retinol in infants and children treated with antiepileptic drugs
Group Age group: retinol plasma conc. {ng/ml; means +5.10)

(-6 vears =6 years All subjects
Controls 23236 (n=15) Hlxain=12) IETT (n=127)
VPA 3122 73 {n = 10)° 379 % 102 {n = 27) 363 % 99 (n = 39)"
VPA +PT - 393 116 (n =4) 393 + 116 (n = 4)°
VPA + CM 272317 {n=2)" 436/544 (n=12)" 392 £123 (n=4)"
VPA + PB 357+ 40 (n =3)° d1d = 39 (n = 4) 389 = 47 (n = 7)°
VPA +ES =" 431 £ 137 (n =6) 405 = 143 (n=T7)"
VPA + combination 360 % 20 (n = 3)° $20£772 (rn=16) 399 63 (n o= 9)"

Abbreviations: CM, carbamareping; ES, ethosuximide; PB, phenobarbital; PT, phenytoin; VPA, valproic acid,

Data from Ref. [10]

Significantly higher than in controls (Student's s-test): * p <0005 " p<0.05 © p<0.01; ¥ p <00005; ©insufficient number of
patients.

% 4.3.2.12-4 18-cis LN 18-cisd-oxo- L F / A L EEDPLREE

Table 4
Plasma concentrations of polar retineids in infants and children treated with antiepileptic drugs
Group Plasma conc. of retinoie acids {RA) (ng/ml; means £ 5.0.)

n all-trans-RA 13-cis-RA 13-cis-4-oxo-RA
Controls 20 107 £0.26 097 031 226 093
VPA 40 1.13 £0.39 119> 0.89 222182
VFPA + PT 5 107 £0.36 030 +0.19" 017 = 038"
VPA + CM 4 117 +0.12 034 +011" 0.22 *0.44"
VFA +FPB 7 092 0,22 0.35 + 0.26° 0.28 = 048"
VPA + ES 8 135 +0,23° 0.58+027° 108 +0.71°
VPA in comb’? 11 091 +031 023+031" 0.14 = 0.48°

n, number of subjocts. For abbroviations of antiepileptic drugs sce Table 3.

Data from Ref, [10]
Significantly different from corresponding controls (Student's ttest); ' p <0.0001; * p < 0.001; ° p <0.01; ! Patients treated with

VPA and two or three additional antiepileptic drugs.

Tz ) N—E R E LI LA, RO 18-cis VT A VR E 4-oxor A X R
FA PO VLVIUVTAKICEDT D, Vo= b =R BT 4 NI T = ) X=X )L &
[FERIZ, NIRMED LT/ A Fad SED1EMZ R, TADATEZ &L LICEE TN
T, All-trans V7 7 A VB L~V N2 EAL L2 W O EFEFICBBRE N, Lo < b
Tafg, ZHULEE, BERMSOMEERZRFOZ RSN TNDA, 2tk & bicks
THZETIEENHESNDG DO THDLEEXOND, ZOEITBERIEF T 5,

(4) EpEhE/NF A —4% : AUC & Cmax
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ROFE RN I HIEHRI LT 4 R AUC (FER-18 B8 dhfR oo TEpEiel) B a7 s
PELFBIR & 5, AUCHEOFIHIC LY . ME OB REE 220 | ERERE VT R
~DFRBOWENFREL 12D, 7 = A R0/ VT By EOBIEIC X0 MM RIE.
AUC &0 b AR KIEE (Cmax) OEEMHBERSH L Z RSN TND, AVFTT
t7 4 v 7 methoxyaceticFED X 5 2 FANC LV 5| & Z SN D FFEDOREIT AUCHE & #4
BIBIR Y & D28, [ UEANC L D dh BT Cmax & BN H 2 /lfEMEN S 5, FHH)
RED /T A =2 — IR EDOHANC L D H DO TIXR < FE DM, RIS 2 REHRr R
PHEIZHE LD LD THDLAREENRS D,

4.3.2.13 [Teratogenicity of isotretinoin revisited: species variation and the role of
all-trans-retinoic acid.|

432131 WME

KREmsE, FE, F¥axxT o 7 A AHOMEICBE LT, 4 Y FLF /A O
FEAEERELT D, RS, A FLTF /A2 13-V A-LTF ) A UER) OKERDOIERMN., 4
— IV RTGUALT A VEBESNOREIZES DO THD L VI REICERZEL , ZOEH
BT ME, FAEDOHMIZORN D L L BT, B hADFEBRFEROIMFICKT LML 725 2
LB BRI DUEEIC b DR D, MR (T b, v U R) X B-IArnm
= NICkT a2 U, BRI 2T 5, 7o, 206 OfCIIBERATIIH
REIND, —FhH., @&t (BEH ik, AANXFRIEEDOH D 13- A-4-FF V-1
F oAV~ ESND, T TORBBITOREIZLY RE D, -7 Vvrrn=F
X, BB SN2 R TORIZBWTIRE SNTERBBITEZ 7R Lz, 26 ORBEDNT- L 2
Emo/oe LThH, B MW THIEFRRIRE CTH D, 13- A-LF /) A Uld, Hillg
NOLF ) A FisEF o7 BE IR RERICHEE L TR LT ARWHR A0 & InikiEs
BE2RmTN, ZOE~OBITIIBEE CHL RN D, 13-V A LT /) A VEEOR W
O, 18V ALVF ) A VBN A—NV N T VA LT ) A RIS BT 5 &
A, P B NTHEL A=V N TR LTF ) A RO — R R IC B W CHEE R E
ahobl Liled, B SNDA— b7 A LT UL, B A BT L CIRERHEIZ Y
fil, ZAR, 13- A-LF ) A VIBROWEFTAERICE ST 2 EERRE - Th 50 b Lt
W BRI, Ty R E Y FICKIT S 13-V A LT ) A VIBOEEHTEN R B TE 20,
B MEOBRWE (B b, VL) 2B D4 Y LT A OEWREAEEIT, 13- R Hik
KO ERE, WIS 4-FF YV iFEAI~DORECIRMRBAT ORI, Akpiay 72 Bt L, 12
HHRR S DA — 0 T AV TF UBROAERREICEE L TWD, S5, MilaE o v
F A KRB Z R BEOBENEI RN BEHIHICBITT D 2 L b BEENH 5,

28 Nau H., “Teratogenicity of isotretinoin revisited: species variation and the role of
all-transretinoic acid.”, J Am Acad Dermatol. 2001 Nov;45(5):S183-7.
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432132 A—IWIErSVRLF/AVBEEIZDRALTF/ A VBRE DL

A=WV KT UALF A UERE 13-V ALT ) A VR E OHGITHR 4.3.2.13-1 DiED , [
FHORIEDENTOT NN, EMFRIREBIIRES R D, 13-V AVTF /A VBRI,
HRAN D LT A VRS G 2 v T BROBNOBER DO LT ) A RZERITIXT L A ERES
L7y, B IIEL LA THRZ 5, 13-V ALVF /A VRIT, A=V T AL
F A B BARTHARIZB T 2090 L IRE~OBATIZ T - LD R0 i, v 7/
A VBREG H NI B L RIEASOREG OB L H O LRy, s —F, 13- A
F A UBOE~DBATIZBEE Th D, 13-V ALF ) A Ui, miEr 08 (TAT
I FERT D20 FOEFINIA—IL F T U A LTF ) A BRI E A THIBIE W,
2O LTIHEHIZ. EREWD b F~DIMNFICEB W THRICYE D,

#4.3213'1 A—N- T A LVF A UL 13-cis LT ) A VR E DR

B NG U AR LTF ) A LR 18-cis VF /) A VR
CRABPs & Ofi& + —
LVF A B FARASORES + —
FMEAR + o
E~DBAT FREH e
FAFRN T DA N FRERY
JRAE~DRAT PR FRERY
R (e R) 1 IR¢fH 16 IRE[H]

13-V AVTF /A VB LA, RHADO RN axxT 0 7 A0 ELY R
4.3.2.13-2 |ZR"T, 13-V ALF /A UFRIE, B FTIE Ilmgkg/ BULF CHB A&
2, YL TIE bmglkg/H. 7 v F Tl 75mg/kg/ A Th b, UHXRLNLAX—LT v &
0 BIEZERTR, ZNHOMAEDOTRIL, X ax kT 4 7 A, BRE~OBIT, I
LDH5HLDOTH B,
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7 4.3.2.13-2 13-cis VT /A VBRI L DTN, B LION M atxT o7 X

IRTA—H ~UA/F vk AU 2 t b
7 VT T A N B B D
AUC, -5 7N x x x
M ~DFIT*! <0.1 <0.1 0.4 PR
FHETOG B -glucuronide*2 4-0x0*3 4-0x0 4-0x0
IRE ORI &

75—150 10 2.5—5 0.4—1

(mg/kg)

1 : MR VEAEAR/ R A 0

%2 :13-cisVF I AN-B-T NI =K

*3: 13-cis4-oxo- VT /) A R
432133 AYINLF/AVDA—=ILEZVALF/ A VBE~DEM

13 VAVTF A VEOF—IV T AVTF ) A UEA~ORMENIZ, 4 ML T A
LAMHROEEREHZTH L0, ERIWICBIT 5T _XTOHFRERBATS Z LT TE A
W, YURATIE, 13V ALVTF A VBIZEDFBIIA =NV N T A LVT A DM
ETKEDHATE D28, 7 hETHETIEIHATE 220, vt b FTIRE T OLEY
DEELTWDLEEZEZ LD (K 4.83.2.13-3),

#4.3.2.13-3 FHEOEMICHT D 13-cis LT/ A VIO FE

i PE 734
fii 13-cis VF / A Vg F—N- N TR LF A
~ A — +
vk + _
AV + -
iz + +
=g + +

Hi# : ” Teratogenicity of isotretinoin revisited : Species variation and the role of all-transretionic acid ”,
SUPPORTED BY EDUCATIONAL GRANT FROM ROCHE DERMATOLOGICS INC., J AM ACAD
DERMATOL, Volume 45, Number 5, s183-s187

4.3.2.13.4 #EiR

13-V AVF /A VBORE2FE%E (e h>HASTUHFX>T o b vUR) [FT7 57—~
AX KT A4 AROMRHOENC LD DO THD, b FOBIEREN 13- ALF /A~
PR R RS DS B W RIRNEZLL T D ) Th 5,

> 13 VALTF A UBOPEH PRV & (i

> HIRENO VT ) A VEEFEG S VR BITREAR LRI & (B L BEA~EGIIBITT
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%)
> A= T UALTF A UERICHESERIC B LT A 2 &

L7Ieo T ERBHYTORMRIL, 77 —~axxT7 4 7 AL @eBE LTI LHTE
MIAMEST 2 Z LRI 2 D,

4.3.2.14 [ Evaluation of valproic acid (VPA) developmental toxicity and
pharmacokinetics in Sprague-Dawley rats.] *°

432141 HHE

AW, Sprague-Dawly 7 > FZHWT, S CADLAETH VEFEEEZ L SZ &N
MBRTVB/ LT ull (VPA) ORMBIE & 2 05 EBIE O 217 > 72,

KHIRGD)B~17 HHO A X7 Mk LT 200~800mglkg(E R o> 5~20 )0
PN OB ERARE LI 2 A VT aBEOREED LR L & B ICRHE~OTEE SN L .
800mg/kg TlE 100%DRHAE L H A" L7z, 600mgkg Tix, xHHHE (18+£24%) & ki
U CHEEEF LR ORI (48143%) MNAH LM, HFHEIICHE Tidled oz,

WEHR 20 B BICATDAZ IR ORE TIE, FllrE ks L ORI E KO BRI, I
ROKTES £ ORROBDITREND K510, ARGAFHZ IR OHIRIEAE (0.05 LA F O p
) BNPATH oI, VT RBRORGREMINSEH L, SE R I, HEB L0
SR O SUIE 2 & DB R R RIE DR AR BN LT,

2 DOFERGRHICB VTR SN 2 DIRORE 1L, DEFRKIIE (VSD) O M)
PP BT ZEOMETGKRIH 2R Uiz, MRS O KRBT ETZ, 600mg/kg DRF THIL
Shiz,

ik 8 B BIZHT 57907 m o MAHEH-EIIE, 200mg/kg TiE 1.0+0.3 FffH,
600mg/kg Ti 2.3+0.7 BfE] Th o7z, 2l L OEBERY O K R EITTh 2 &
BETIE, 841+18 pg/ml BLV 18111 pg/ml, @RI T, 9114379 ug/ml B X
W 542+224 i g/ml Th-o7-, 10 HFOEGHEIZHOIZY . WTFHoORE LU 2B N T
b, WTHLOEYENREFH) T A—% (t1/2, AUC, Cmax. tmax) ([ZbHHERE(ITH
Y AWA IR Y

432142 NILTOBORESNE
HRF DA RT » MoV 7 g%z 200-800mg/kg/ H (v b OIREHAD 5~20 fF0#& 5
&) OHIHTHRE LICGE ORERE R IE~DRE LR AR 4.83.2.14- 11777, F

29 Binkerd PE, Rowland JM, Nau H, Hendrickx AG., “Evaluation of valproic acid (VPA)
developmental toxicity and pharmacokinetics in Sprague-Dawley rats.”, Fundam Appl
Toxicol. 1988 Oct;11(3):485-93.
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FEEN D EEREENBE SN, 600mgkg/ H D% 5 & TRELD > b “HHNEL L,
800mg/kg/ H CIE =BT X THFLE L=, Flz, T aBEORGEOHINCE 78> T,
FEER ORI G D L7z, MEHICITA B Tliden o7z, 7272 L, 600mg/kg/ H D% 5-
BECIE, 4THE 8-17 H E OREEI (156+=16g) 1%, #HEEE (50E11g) ICHA_THEICH
D U7, £72, 600mglkg/ H OG-8 TIX, BIEROFE TR GEM LB HEHICITA E TIX
TR T,

AKWFFETH BN R o Te VT a O b BE R EEIT. BIROKERD ThH-7- (R
4.3.2.14-2) , T X T O EHE (200mg/kg/ B TlXA ADR) THERKERD NEE SN,
F72. 500mg/kg/ A LL ETIIBOBMARBBE SN, BT, #BEE b o RRoEIS
£ 600mg/kg/ H LA ECHEIZHEML, EFFIZHEEZ bR EOEEIEX 500mg/kg/H L E
T100% & 727z,

#4.3.2.14-1 HEEHRTICANVTaibE2&RE L7 v MIBIT AR E~DRE
TABLE 1

REPRODUCTIVE OUTCOME IN RATS TREATED WITH VALPROIC ACID DURING ORGANOGENESIS

Pregnant Maternal Maternal
Dose animals deaths wi. gain (g)° Resorptions Fetal death
(mg/kg/day) () () (X+SD)? (X% + SD)* (X% + SD)?
0 10 0 25+ 6 18+ 24 0
200 10 0 2+ 7 24+32 0
500 10 0 21+ 8 T 7 1£2
600 12 2 1315 48+43 13
800 3 3 — : - —

“GD (20 — 8) weight minus gravid uterus.
® Values are X of litter values + SD (n = 10 litters/group).

# 4.3.2.14-2 NV OBREEN T o N ORRIEDORAIT S 2 DR
TABLE 2

EFFECTS OF VALPROIC ACID TREATMENT ON PRENATAL DEVELOPMENT IN RATS

Fetal weight (g) Fetal crown-rump (cm) Malformations
(Xx SD9) (X +SD?) Reduced

Dose oisiﬁcation _Fetuscs Litters

(mg/kg/day) Male Female Male Female (Y% +SD)® (X% +SD)® (%)
0 372+027 3332038 3.6£02 34202 205248 08+ 24 10

200 327+017% 3.00+021 35+01 33+02  289:+201 3.3+ 70 222

500 277+032%  2612034° 32+02° 3.1x01° 778£253% 225+228 100°

600 224+036° 2032045° 3.0x03% 29+03% 978+ 58% 57.3+31.9% 100

% Values are X of litter values + SD.
b p=0.05.

432143 NILTOBORSBIZET H/54A—4
oL T afgk OEBEO NV a0 MFHREZ MR8 HH (R 4.3.2.14-3) LR 17
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HH (%43214-4) T, BEHEO V7 0 BRREITRE O GH%, 0.56~0.6 FiH] T'—
ZIZEL, 24 BEELIPNITIRD LT~ 72, R (61/2) 13 v 7 ag, o
NTBBETREREBWVIRON o7,
ELICHIESHE E 17 HE T, &0 7 s, %%Awfu@Amjcmmmmwﬁ
ITBEERBEWI R T, 220 ulg b ERE N P aEED Crhax OENE D O, 20
%E%ﬁfiﬂw7ﬂM@5&m%#m&5yﬂﬂg:%éﬁék@?&éo

# 432143 T b (W8 HH) IZBIF 5,07 a0 3BERE NT X — X
TABLE 4

PHARMACOKINETIC PARAMETERS (X + SD) OF VALPROIC ACID IN THE RATON GD 8

Dose 1} AUC Crex Lmex
(mg/kg/day) (hr) (ug-hr/ml) (ug/ml) (hr)
200 Total 1.0+0.2 1019+ 769 341+ 18 0.5+0
 Free 1.0+£03 425+ 112 ) 181+ 11 0.5+0

600 Total 2307 6250 = 3895 911 +379 0.8 +0.8

Free 20+038 3458 + 1934 542 + 224 0.6+03
# 432144 v (@17 HE) BT 5207 0O MKPEIRE/ N T XA — X

TABLE 5

PHARMACOKINETIC PARAMETERS {A_’ + SD) OF VALPROIC ACID INTHE RATON GD 17

Dose t § AUC Crosx Imax
(mg/ke/day) (hr) (ug-hr/ml) (ug/ml) ¢hr)
200 Total 1.1+0.1 707+ 148 227+ 92 0.5+0.3
Free 1.2+02 304+ 103 124+ 48 05+0.3
600 Total 2207 5116 % 1550 792 + 271 0.9+0.1
Free 1.9+0 2563+ 232 490+ 0 0.6+02

AT aBOEBERREMTH D 2- 7 a - T UFRIEEE I FE 8 H H T5.9 4 g/ml
(200mg/kg/H) . 10.4 1 g/ml (600mg/kg/H) . #E4= 17 H H T 4.9 1 g/ml (200mg/kg/H) .
9.2 g/ml (600mg/kg/H) Tho7=, £/=, 37 b7 alg, 2,83-0r- 307 afEo
BEZX 270 - T VBEEFRBE Chol, ZOMO VT o, & 5I2IK
WRETH- T,

43.2.14.4 #Ei&

T UARY L OMEDER T DL v AEYANRT v MY b LT o ~O R
ZVEREODIT, TEMED & DT ~OIRIEREN LV 2N & BIROEZMER®m N & D
WTNDLXUIEDW G THDH I ENEXLIND, v 7 A TOMZETIE, v 7 AR O/MHKIC
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FRFEROMAEF L0 & ERE TSV T aBRFEET D52 0D, v T A TOmmWEZIE,
JRRDIRBENZ N LN 1 ODOHEKTHD LREBEIND,
RAEFBOFBOMELRT 27-01I21F, WS OPOERZBE L2 b,
KHOT7 7—~axxxT 1 7 A LRBEBIT~OT — 21T KW 2RI OERE L~ L a
P 5 ECHERERE 52 5, VT m O EFEORE OEWEZ TG D 7212,
RT3 2 S 7 e O IEEZ 2 72D OWFER S HITKETH D,

4.3.2.15 TAntiepileptic drugs alter endogenous retinoid concentrations: a possible
mechanism of teratogenesis of anticonvulsant therapy.] *°

43.2151 #WME

FAEOHIEN A S0 FHERPTADPATRTIRRTICR G SN D LR EEEEZHTET
Do BEXZIVAL VT A NIE iR, b, BREIERZ G TR EHE DL DT % il i
THEEZLNTWD, o THRL T, MTADAERIOEEFEAERN, AAMEEZ 2 A
(LF /A4 FRE) OZbZB U TR A0 E D & LT,

AR O T2 D & F SERPUCANAFTIRR 2523 72 15 4 ORI /MR I J ORI iin
D 29 ZOXMBREDOMAET, LF ) —)L L ZOBILEIEY TH D all-trans. 13-cis,
13-V A 4-F X V-LF /A VBERE Lz, VT — VREITFE & & IS L7223,
LT A UEALE Y ORI TFEMEATIE 2 7R S 7o 7o, SV T a FE AR RIS RS B
FTL5VF = RERZEINSE, VT —VIREOHEIMER X, o BEFERKIC BB S
iz, BRALMERGHPEY) 18-2 A, 13-V A 4-FX Y LTF ) A VBEOIMBFEL UL, 7== ]
AU, T )7V EL—)L BN BE L 7 U RERWEBREZ T =284
FECITRVBRD B R o, A7 afgl OPFHTIL, 2R ERRIEICHEY T 5 1/3 B LW
110 U FOKHETH 1=, =V T ALTF ) A VEETIR, S afpéo b7 o3
K EDOUFRBEMTbZ 1 DOBERETIIVL T /A RIREOEMMN L SN2, il
IMTNE L A EBEDB R B o 1o, Fx OB, Bt CTAPAAMERZEIC L D 16RIENNIK
PELF A RRENCBHE R85 KET 2 & 27 B IR E IR O EE 2R AR 0
BEIEAICX T DV TF /A ROBEEMEEZZET L L LT /4 FRBFOEITHTAPAIED
AR BLUZ B W CIEICHE R RN & 5,

432152 HAEARZE
AT TlX, 104 L DR E Z5tGe s L=, 294 (B 154, &L+ 14 4) 13fEFER %
TEET, 75 AN TAMADFIEDTZ D DFL T AN T S TWB BERE B+ 45

30 Nau H, Tzimas G, Mondry M, Plum C, Spohr HL., “Antiepileptic drugs alter
endogenous retinoid concentrations: a possible mechanism of teratogenesis of
anticonvulsant therapy.”, Life Sci. 1995;57(1):53-60.
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4. 30 4) Tholz, BEMOEKT —#133K 4.3.2.15-1 O TH D, FHEHL,
HEln & MER A 2 T2 SEMERG OFHHIRIL, LT m o BAMIRE T 3.0 £, “FELE
DY) NV TaRIIMATT7 2= Y, 7=/ 7V EX—)L AN EBE L L b
7 R&ERA) CTHREZZ T TWLIBEEIT39FEThoTz,

IID OB DMK ERBL, LT ) — VR OMO LT 7 A REE) O i i 4 1
E LT,

#4.3.2.15-1 HERE DBRIRT — 4
TABLE I

Clinical Data of Patients and Controls

Treatment® n Age (y)  Mean dose Seizure type?
[range]
mg/kg/day
Controls 12 0-6 “
17 =6 -
VPA 9 0-6 38121 - 90 GM (3), myoclonic (3);

infantile spasms (1);
LGS (1); absence (1)

31 =6 22110 - 40] GM (13); absence {10);
com. partial (4); LGS (2)

YPA + PHT - 0-6 - -
5 =6 42(VPA); 25(PT)  complex partial (3);
GM (2)
VPA + CBZ 2 0-6 60(VPA); 23(CBZ) GM (1); myoelonic (1)
2 > f 29{VPA); 20(CBZ) complex partial (1);
LGS (1}
VPA + PB/PMDE 3 -6 41{VPA); 5.2(PB); GM {2); myoclonic(l)
18(PMD)
infantile spasms (2)
4 =6 34(VPA), 7.0(PB); complex partial {1)
19(PMD) absence (1)
VPA + ESM 1 0-6 38(VPA); 25(ESM) absence (1);
7 =6 23(VPA); 14(ESM) GM (2); absence (3)
VPA i 3 0-6 42(VPA) infantible spasm (2);
comb LGS (3)
6 =B 40{VPA) LGS (4); tonic (2)
{drop attacks)

aﬂVPA, valproic acid; PHT, phenytein; CBZ, carbamazepine; PB, phenobarbital; PMD,“
primidone; ESM, ethosuximide

b G, grand mal epilepsy; LGS, Lennox-Gastaut syndrome
¢ either phenobarbital or primidone was administered

d ywo or three additional antiepileptic drugs

432153 #R
PERE TR DT, MERNC L D Mg L F 7 — VIR DI Do T2, FElZ2 BN L TERY
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BROHBEEBRET D PICAMATRELGT SN TNWD TR TOBERIT, MRELY &
WIHE L F 7 — VREZ R LTe (R 4.83.2.15°2), FFIZ 6 kLA N OFRIEIZI\W T, kFRREE
EREROMBFELTF ) — VREDEWHRENoTe, £z, FDB END L LT ) —VRE
W EFRT AR S,

# 4.3.2.152 PLCANAREREZEGEINTZHIREREICBT ST LT ) — LV RE
TABLE 11

Plasma Concentrations of Retinol in Infants and Children Treated with Antiepileptic Drugs

Retine! plasma concentrations (ng/mL; means + 5.D.)

Group Age group 0-6 y Age group = 6y All subjects
Controls 232 +36(n=15) 351 +62(nh=12) 285+77 (n=27)
VPA 32+ T3(n = 102 379+ 102(n =27) 363 +99 (n=39)P°
VPA + PHT £ 393 + 116(n =4) 393+ 116 (n = 4)*
VPA + CBZ M1 (n=2° 436/544 (=20 392+ 123(n= 4P
VPA + PB B57+40m =39 414439 (n=4) 389147 (n="77
VPA + ESM £ 431 £+ 137(n=6) 405+ 143 (n=""
VPA in comb. W0 +20m=39 420+77 =6 3N +69 (n=9)1

For abbreviations of antiepileptic drugs see Table 1

gigniﬁcantly higher than in controls (Students's t-test):
P

b p < 0.05

€ insufficient number of patients

LF ) — L OBILHIRE ChHHA— NV T A LVF ) A VR, 13- A LF ) A VR,
13-V A4 FFXYV-LF /A VBOMFEFREDORNER 2 E 4.3.2.15-3 1277, ZTHHDOWN
TEMED LT ) A FEAEITHOW TR EERE IR T I SRR KX R b g o 7o,
=V R T UALT ) A VBRIZONWTIR IV T aBEE = F YT U RO EZLG & T
W5 BEERE (VPA+ESM) TIREN &N LM, SHREE L OFBREWT o7z, A
NT OB EREINTVDLEEFT. NThO LT/ A FMEAYIZ oW TS MR
DEACIT 2D o T2, L, ASAT7afElhods (Zo=hAf2, 7=/ L EZ—)L,
AN EBE e M7 VI R) ZSFSNTWDLEERIEL 13-V ALVF /A VgL 13-
VARAFXY VT A CBOMERENAEITKR) o7, B LT L £ DR
FIZBWT, 18-V ALTF /A Ugd 13-V R-4-FF V-LF ) A VBOEEIX, ThEh
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1/2~1/3, H/IOLLFDO L~ )L Th o T,

7 4.3.2.15°3 HICANAEEZREINTSHREREICB T RO LT /A4 RFER
DL
TABLE 111

Plasma Concentrations of Polar Retinoids in Infants and Children
Treated with Antiepileptic Drugs

Plasma concentrations (ng/mL; means + 5.1.)
of retinoic acids (RA)

Group n® all-trans-RA 13-cis-RA 13-cis-d-ox0-RA
Controls 29 1.07 + 0.26 0.97 4+ 0.31 2.26 4+ 0.93
VPA 40 113 + 0.39 119+ 080 222+ 1.82
VPA + PHT 5 107+ 036 030+ 019"  0.17 +0.38"
VPA + CBZ 4 LIT+ 012 034 +0.11° 022 + 0.44°
VPA + PB 7 0924022  035+026" 028 + 0.48°
VPA + ESM 8 135 +023¢  os8+0278 108 +07d
VPA incomb. 11 0.91 + 031 023 +031"  0.14 + 0480

For abbreviations of antiepileptic drugs see Table |

A pumber of subjects

Eignlﬂcamly different from corresponding controls (Student's t-test):
p < 0.0001

Sp < 0.001
pr < 0.01

432154 £

ARG L0 L CADAEPNERED LF ) A FMEEWORBHI R E BB %2 KIF+ 2
LRGN ol 2O XKD RIMIEREDZED, O LT ) A4 FL-VL Kl LF )/
A ROBECAR RIS EELZ T DK COREIZE 2 DHBERMRDLINLEND D,

SOOI EED D Z LK FITADAKENTEEO LT /) A R EDOMAERIZON
TOFERET NVEBET DULERND D, o, FUTANAEBEBRTO LT 7 A FREICS
2 DREBERMRDNEND D, S LI HHETFOCTANABEICOMRALZILET 2265
2 Hid,
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4.3.2.16  [Pharmacokinetic determinants of embryotoxicity in rats associated with
organic acids.] **

43.2.16.1 WME

Bl oG Z D 4 FEOAREFRIZ DT 2 DO EFHNED SLRER BRI DV T~ T, o
SVT O (227N L UER) . T ANFY VR A7 S CBRITREIR T 8 [ b
ROLEREEORIMERTH LN, ZNOOMTIERIIRE S R d,

2OV aERIE, R 12 HE®OZ v M2 6.25mmoles/kg THEREAOKE L Z A, H
FENOHEOFBEZHE L Lz, £D2/DTF~FH f (12.5mmoles/kg) 5L
TREDEBIL Y o LDl ho T,

47 % WiE. 18.75mmoles/kg DIEH I E VBT b IEFIEIZ /20 o 7o, BH OFS
BITREVORMR L | A7 X UBOBEWRILN DN TH D, Zhud, B L~
M T Al TF AT Y UBOREMOEFICbE L oo 2 & S BT, M
DD EBIEASBAIT LT=DIEA 7 X VO OHTH -T2 ENLEMT LD,

— B ST AL TF ST A D B P & BRI IR BB L TV B
END, LT aEBEOMUMERFEIIL, LT aBEAROMEICL D b0 EE LR,

F 4 DAL L TATF AT UBRIZONTHIMEZIT 7273, 14.1mmoles/kg #% 5T
IHMENTVE 2 S o 1oy A TF LT RO BIRE 5 SR FE 5. A FL~F 3
BRI RHARIAE R W T AN LT BT AT UL bE W E— 7 REAZ R L
Ty, REERFRIIE - To, 2O LD EYERRFEINT A — 2 TETAE ] O BEE a7k
FEHERTHY 2T Lo TREEDEEIL 7L AW Th > TH B2 2FH 273 B 3 iR
TE 5,

432162 RIEDC7. C8ILEMDEFTMLE

4% 12 H H ® Sprague-Dawley 7 v MZKFEDOC 7, C 8{bEWMEIREEHK G L, 20 H
HiZE& L, WROFEOFE, M, KEELHT, &5 Licold v mig (VPA),
TF AT R (EHXA) , A Fe~F %o (MHXA) 47 % Uk (OA) Th b, VPA,
EHA. OA IX/RFEHN 8 DAHENED BN T, MHXA IZRFHN 7T OFHIBETH D,
ZOFERAEF 4.8.2.16- 1 1TRT, £ 4.3.2.16-1(21F, FEYOREE, AiEE2BIR-1
A ATy NOBE AT, BEREL REUIFEHEDEL ., HWOEFEEZDEIE, A2/
AADNYEJREZ R LTz,

MHXA & OA %, FHA~OHEMEICER T2 &b 2R R OERERD B 652, f#
IR & 220, —J5 . VPA & EHXA [ZFE1TCR & HFIROBM, JRIROEERD 25 &

31 Scott WJ Jr, Collins MD, Nau H., “Pharmacokinetic determinants of embryotoxicity
in rats associated with organic acids.”, Environ Health Perspect. 1994 Dec;102 Suppl
11:97-101.
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29, ZNHLORERIE. INFE IO CHE SN ERE L L T\, VPA &
EHXA %, DIBIMEROBEEEZ 1T 0O LT LS PEFEDO AT MLER LT,

#4.3.216-1 Ty b FE12HAH) IZKMEC 7, C8ILEMERAOKREG LizFDmE

Table 1. Embryotoxicity of C; and Cy organic acids aministered orally to Sprague-Dawley rats on day 12 of gestation

Agent Daosa, mmoleska No. sury. females/no. treated Mo. impl. sites Mo.res. or dead (%) Mo sury. malf. (%) Mean fetal wt., M/F
Control 1] 010 108 B (6] 101} 380N
WPa 469 4/ 56 10(18) 5111} 3.39/3.08
VPA 625 12413 115 329 501611 2R5/2 66
EHXA 125 914 113 16 (14] 3637 282/268
EHXA 15.625 i ] 47 (60) 3i0m 206/193
MHEA, 141 Eal] 81 202 0i0) 3207346
04 1875 112 ki 10 (8) a43) 348/373

4.3.2.16.3 ZMED K H
R 12 H BB 5 4 BEO KM ORMRIME K OREIE (RT3 — 1) FOREDEL
%[ 4.3.2.16-1 |[Z7RT,

VPA EHXA
- - %’/‘%
2 joo 2 1004
) a
2
& H
E E
B 10 B
g g 10 4
14 . r - T v 1 T T
10 29 30 o 10 20 30
Tima (hr) Time (hrj
MHXA OA
1000 1000
.g 109 L= I [ii]
3 £
s 5
E E
EERLE
g 'g j[1]
1 T T 1 T T T T
a 10 20 an 1] 10 20 kL]

Figure 1. Disposition of four arganic acids in maternal plasma (m}-and embryo () on day 12 of rat pragnancy.

X 4.3.2.16-1 4 FFHOLAEY O RERF O fn 5 E
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OA (22T, &55%&0A@—%L#ﬁ%®mﬁ¢ ZBATET, 205 b0 < —H
LMBIRICBAT LW ERA LN TH D, . MHXA XA U & 5 I REHEIIE O G
®®\iwmﬁ¢&0%ﬁ$;%%ETﬁETéoLﬂb\%ﬂﬁﬁﬁEHmk%VH\i
D HT oL, Ziid MHXA OfbZ#4#E 2 VPA ° EHXA &38R ->TE Y, VPA X
EHXA T <L GLENDHIfEN T 11 278 MHXA 12X - T2 Z T2 2R T
W2,

EHXA & VPA Zt~% &, EHXA 12 VPA @ 2 {5825 L2 b b b3, R

EEMRIBIZHIT DIREITIZITFE LV, ZuE, VPA & EHXA OE{ER 22 AT M X R
THLHIN, BIRICBIT 277 =<3 FXT 47 ADENIEY | VPA DY IAK Lk
FRNFEMTREZHZ 2R LTS,

4.3.2.16.4 #EiR

ASEIOERIZ L > T ALFWEOERNEIRBIZEE T 2R 123, FEFMEICRET 52 L3R
I, 722 L, BWEEAOME b0 BEERER TH L5, FEBRICH W 4 FE5H
DALEY DR A 3 4.3.2.16-2 1T~ T, MHXA 1, EAEZSE TH 5 BIICED I CEET S
75, VPAX EHXA NEHEEDO A KA IO TIRE TH B Z#HRE LRV, OA X, RHADIM
R COREMELS | IR ZE CBE~OBITHIZ L A LRI Hhanian, FEFEZS]
T 2P RREMEIZIE R IR, UL, T O Z NI B EDRERICL Db D EBZ B
5o

ZOMENLDMNDLZEX, 77— IXRT 7 AD/RT A= X FFEOEHYETO
WEOBENEHATIOICHHES2E NI ZETHD, VPA OREEIXT v oKz k-
THRESBAEDN, TR HFEORENKREL LTI LORNEEZLND,

# 4.3.2.16-2 A FHE O LAWK D IR ME O FE X} LR

b& In vivo (ZE1EWN) In vitro (GRERE M) Bl i
VPA ++++ ++++ - BBV MEE AT
) SYRNGY S-S
EHXA ++ ++ - PRLE ORI
- SRR ~DigEE K
MHXA — + - BRVMERT RN
- SRR~ K
OA — + - fEREEDH D 2
) SV RNGY 3 N
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4.3.2.17 TValproic acid-induced neural tube defects in mouse and human: aspects of
chirality, alternative drug development, pharmacokinetics and possible
mechanisms.] *

FLCTANALIETH A3V 7 a g (valproic acid: VPA) (21X, /MNRIZEB T S Hﬁi%ﬁ
(hepatotoxicity) & . 7 IEME (teratogenicity) & \\o7= “ODREWERANH 5, AN
PRRRE KR (neural tube defect) T ¥ | FEARFIHIC VPA Z X< 8T 5 & 1-2%DHAFT
oy FHE (spina bifida aperta; myeloschisis) 235 & Z X415,
DZFEREE, AL TEZALENL OO, EREYTIRIZE A EHEESINR, v T
A TIEMBLH (exencephaly) 7235 &t Z X523, & N CIEEEAXAE (anencephaly) 13 Z &
720, B b TN H RS KHR (posterior neural tube defect) T W | BT APEE K
8 (anterior neural tube defect) TH D~ T AR & B2 2508, ~ U AT LEMWE L
TH|HIZ L Lz, ZTOHHL Lf(l)lﬂ CHRERIETHDLZ L, (7 v M LTI
FRRE RIRITE Z 0 I2< W & GMEHIZIZT Y RARA U ERH L Z bl bnd,
ZORHIBH, v RAZEBNTS VPA BEIZ L - THRAMRE RN SR Sh b
B ETVEM E L CGEYINE D DREE LT,

# 432171 v 7 ALt MZBW VLT o R THI SN DS KE
Table 1.
Valproic acid-induced neurzl tube formation in mouse and human.

Parameter Mouse Human
Teratogenic dose
anterior NTD 258 mg/kgx day s.c.* not increased
(exencephaly) (anencephaly)
posterior NTD
sping bifida aperta 3 x 450 meg/kg 1.p.° 2030 mg/keg x day p.o.”
spina bifida occulta 3% 300 mg/kg i.p.* unknown
Pharmacokinetic parameters
Crax (Mg VPASmI plasma)
- total drug - 322 50100 (114; 184)*
— free drug - 193 10-30
tynah) 0.7-1.3 8-20
AUC (pug VPA x h/ml plasma)
—total drug - 470 2000
- free drug - 280 200400
embryo/maternal plasma concentration ratio® 2 ?

" Daily drug trealments,

¥ Three doses on day 9 of gestation at 8 a.m., 2 p.m. and 8 p.m.

¢ Following drug treatment resulling in a significant incidence of NT1)'s.

4 In two patients during the first trimester; major malformations were observed in both cases (Jiger-Roman er al. 1986).
* Following a single dose.

#4.32.17- 1M 4.3.2.17-1 TREND LT, YV ARCBNTH, SiRED VPA &5
2 Lo TS K8 CTh 5L — 53 F e (lumbosacral spina bifida aperta) 735] £ = S

32 Nau H, Hauck RS, Ehlers K., “Valproic acid-induced neural tube defects in mouse
and human: aspects of chirality, alternative drug development, pharmacokinetics and
possible mechanisms.”, Pharmacol Toxicol. 1991 Nov;69(5):310-21.
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i (IERFRAR),

d

Fig. 1. Mouse foetuses on day 13 of gestation, a) control foetus, magaification = [0, b) fostus exposed to thres consecutive doses of 300 mg
VPA-Na/kg on day ¢ of gestation (at B z.m., 2 p.m., & p.n.): spina bifida aperta (arrewhead) and curly tail (asterisk), magnification » 12,

4.3.2.17-1 EEEO VPAFREICL > THIEEZ SN - S5FHE (w7 R)

Fio, F4.3217T1XK 4.3.2.172 TREIND L 91T, KRED VPA 512 K > TRl A
TR A KR T d B IHENE T4 HE  (Spina bifida occulta) 238 &t Z Sz (ERAR),

— 5T, BRLFMO~ T AL, VPA OBRMKRTITRRLIENFI SR END T &0
RINTWD,
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II & 1 Double-stained skeletons (Alizarin red, Alcian blug) from day 18 mouse foetuses. &) eantrol foetus, magnification = [0, - « measured
-I'_-!M_Lc between the ends of the vertebral arches. b) foerus exposed to 3 x 500 mg YPA-Nu/kg on day 9 of gestution, magnification = 10, = ~
Iinzely increased distance between the ends of the vertebral arches, indicating spina bifida occulta in the lumbar region

4.3.2.17-2 KEBEDO VPAEKEIZL > CTHI & Z SNEEN _HFH (w7 A)

<A, Ty b, PR PR B b E AT VPA OERIHIAEL . ORE AUC E (5
FE-REFTHEAR FEfE) BIK< 2o TV D, ThiE, b MIBWT, MmfEx Lo L VPA B
METHEEGRENZ EN BT bNd, v~ 7 AZHE N TIE, AUC il (R EE-IRe [ H#R T i)
TIER < BREE (Cmax) 2MHRE KRIBORAERICEE TS 2 LaVRENT, Zihidim
B & LR EREG DR LT 212 WO S R~ & BAT L AR ERTT 5 2 &
ko T, HOBREFRWT L ENTED, VPA IZTRHAOMIEL Y &, ALY E
<EMT D,

VPA (121X, < ORBDBFET D Z ENMLN TN D N, A OB S Tk,
PEW) Tl <, BULEMINR ET- 2GR T THLEBEZBND,

4.3.2.17-3 /P H[X 4.3.2.17-5 1%, VPA &L FHEENEITWOWE OMEF ML R~ LT
XTdHD,
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Subslance Refsrence ’ Dose # Foute of Exencephaly 3

[mmalfkg]  administration %]
Graup |
CoOH
[ }d-yn-ViPA a 247 i a2
COOH
VPA [+] 3.00 L.p. 44
(£)-4-en-VPA ¢ 3,00 i.p. 35 e
=
Group Il
COOH
(£ )-2-n-Propylhexanoic acid d 3.30 5.2 16
CoOoOH
2:n-Butylhexanole acid d 3.10 5.0 )
COOH
[z )-2-Ethythexanoic acid e oo I.p. 5
{)-2-Ethylpentanoic acid d 390 5.c 5 feem
Giraup Il
(% }-2-Cyclopropylmathyl- COOH
pentanaic acid o a.00 Lp. & &\/I\./\\

[=]

(% )-2-n-Propyl-4-hexynoic acd 3.00 e a

{#)-2-Bonzylpentancic ackd e .00 Lp. 2 @v@\

Fig. 3. Valproic acid and strectural analogues (achiral compounds or racemic mixtures) which possess some teratogenic potency to induce
exencephaly in the mouse, Group It VPA and structures with unsaturation In the 4-position with high teratogenic potencies. Group 1L
Structures with longer or shorter alkyl groups on carbon atom 2 (as compared to the 3 carbon atoms in VPA) possess intermediate
teratogenic patencies, Group LI Structures with low teratogenic potencies which mimick in some aspects the d-unsaturation of 4-en-VPA,
ta, Hauck & Nau {1989b); b, Trotz er al (1987); ¢, Huock & Nau (1990); d, Nau & Lischer (1986); e, Hauck er al. (1990). *single injection

an the morning of day 8 of gestation, Yin precent of live foctuses.

4.3.2.17-3 v afig b o REENE WA WE O (20 1)
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Substance Rgterence | Dose ? Roweol  Exencephaly 3
[memolfkg)  administration (%]
Growp | coom
e
{ £ )-2-Allyl-3-0xopeniancic acd [ 340 8.C. a i
cogwn
{ +)-2-n-Propylglutaric acsd a a10 sc. 1 oo
CooH
{2 )-3-en-VPA a 370 5.C. 1
e
Group Il
cooM
2-Erylbutongic acid a 4,30 s.C 2
coun
44" -chen-VPA a 370 s 0 ~ x
Group Il
CONH 4
Valpramide i 4.20 s.C. 1
Group IV
2.Mathyl-2.n-propylpentanaic acid b 300 Lp. 2
| 2 }-2-Ethyl-2-methyihexanog acid a 360 e ]
Hyc [={als]l]
2,2-Dimethylpentanaic acid ] as0 s 1 A~ ehy
Hy [+ [=1a]-1_]
1-Methyleyelohaxancarbaxylic acid a 370 s.c 1
[£=1-10]
E-2-en-VIFA a 37 5.0 Q 2
Group ¥
4-Pentencic acid 2 570 8. 0 T T
Octanoic acid a 4.00 5. 1 N N N

Fig. 4. Structural analogues (achiral compounds or racemic mixtures) with lack of or very low potencies for induction of exencephaly in
the mouse. Group 1: Some VPA metabalites. Group T1: Structures containing side chains on carbon atom 2 which are both short, or both
contain a d-double bond. Group III: Valpromide where the free carboxyl group of VPA is blocked. Group IV: Structures without an H
atom on earbon mtom 1. B-2-en-VPA is a metabolite of VPA with potential clinical application because of lacking teratogenic propertics
and favorable anticonvulsant activity (see text). Group V: Straight-chain structures without branching on C-2. 'a, Nau & LBscher (1986);
b, Hauck & Mau (unpublished results). * and s in legend of fig. |.

4.3.2.17-4 V7 0fig & S REENL TV A WE OIS TENYE (20 2)
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HIGH POTENCY LOW POTENCY
Enantiomar Dose?  Exancephaly 2 Enantiomey Dose Exencaphaly £

[memelfkg] (%] [memal kg (%]

8 - }-44yn-VPA 1.058 ES % R+ }-dym-WPA 3.00 1 /\W
S(-}4enVPA 300 70 w A(+)-4-8n-VPA 300 v n
- =

A[ - EHXA 4%200 59 \:‘% S(+)-EHXA 4%3.00 1 M"“

Fig. 5. Stereosclectivity of exencephaly production as demonstrated by three pairs of enantiomers, The enantiomers were produced by
asymmetric synthesis and administered separately by intraperitoneal applications in the mice, Note the low dose of 5(-)-4-yn-VPA inducing
high rates of sxencephaly and the very low potency of R(+)-4-yn-VPA, 'single intraperitoneal injections of the sodium salts on day 8 of
gestation (d-en-VPA and d-yn-VPA) or four intraperitoneal injections in the morning and evening of days 7 and § of gestation (EHXA),

%in percent of live foetuses, From Havck & Nau (198% & 1990) and Hauck e1 ol {1990).

X 4.3.2.17-5 7))V vl by HEENMEL WA WE O (20 3)

3 DO DL T OIS OB E I TIbAWN, ~ 7 AZB W TR A S 2
FTEZEZLND, (@a RFFT2 sp3 IRFHLEZTER L, A ALRFIILERHD | (K
FERFBHY, (DFEY DO 2ARERTALXNLIETHY, (@FNZENDT VX NILDRFEEN
3Th DL EIERIERBRRALT 2,

RO 2 REN R DA 4 DOEBREERBEAET D, RO B0 | SR REERM
THERTEEICZEN D D, K 4.3.2.17-6 D 2 DOXMNRT B0, WYBERENTRICL D &
AW BT D BB EEAR DA~ DOEEILFRE TH D,

1000 ¢ 0.5 h I 4.0 h
— 800
E 600 5 vPA
1 500 3 Bl S5-4-yn-VPA
- 600 + & ¢ i
e c e o
5 $
5 100} o 53
5 43 55
2 0 R{+}-d4—yn—-VPh c 400 F K e -
e 60 8 %
o @ S(=)=4=yn-VPA c bl
2 a0 8 355
E = S(#)=EHxA 200 e :::: e
a el o % "
o 0 R{—)—EHxA | I B b
P P
10 L - - . . 5 5
0 1 2 3 4 0 B0 2
Time after dosage [ h ] Plasma | Embryo | Plasma | Embryo

4.3.2.17-6 FALEWIZ RS D WG 15 SEVEIR O R~ D B R

o T BB BVERE A DTN H Y | IRIZIB W T ALEW O SLAEIRAY 2 1F
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WD Z EWRENTEN, TOFMIEIEAHTH D,

PR TEEVE R & 13 RIS, Z DALE W 7 7 A DOHURBIE & ik B U e 7o i i ey
PEART, X 4.3.2.17-7 O AKDRANIIREND & 912, VPA ORMEIROMERT M L 855
MDA NT Rz > TS, T 9 LIEFEX, 2-n-propyl-2-pentenoic acid (2-en-VPA)
&N T ARV ME AT TR DT 72 22570 C A ABEHIBRIE O I REME 2 7 T,

TERATOGENICITY SEDATION
HIGH LOwW

.I-l COOH

5(- J-4-yn-VPA

H_ cooH

/
§( - )-4-en-VPA

H“ COOH

HIGH
VPA

R{+)-4-en-VPA

H COoOH

Fi{ +)-4-yn-vPa LOW LOwW

Fig. 7. Dissociation of the teratogenic activity (exencephaly forma-
tion) and sedative activity (sleep induction; neurotoxicity) in 2 series
of compounds consisting of enantiomers of 4-en and 4yn-VPA as
well as VPA. Note the low stereoselectivity of the seurotoxicity in
the adult animal, and the high stereoselectivity of the teratogenicity.

X 4.3.2.17-7 7~V a0 BAMR O TENE & SEFRI RO AT v
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5. LEMEORESE EFHYE HROXEET -2 OHBERIETLBEES
5

T 2T, AR AR . 5 R M OMRALE TR L 72 TR N A 2 fih L T (k%
ﬁ’F@ T OFEA M (AT TEAE) #BR D FEf o N7 — 2 OFFRIC S 7o > TOREHFHZEHT 5,
MY o T, BT —Z ORICET 22U TORFENE LD LT,

< HEPR >
FERENW & v h ORAEFIET — & O% S %
DRI E % 2 b b EH

(a) A5 L RIRICBE T 2 R ge R Ry 225

(b) AR 2 i VE R D RS2 P 0D TE U

(c) RFE—IiE—RRIICR T 2 W ERE OE N
- BB R O E TR

51 RRIMEE FORESHET—2 OHICER

51.1 RESMHEEX
FABMEICE L L, F. BE, BROZOBREZ R ITHA RHENHIONR S, i3
FIZ2FEIXLA T D@ Th 5,

#77% (malformation)., #% (anomaly). A% (variation), ##E (retardation).
K (major). (minor))

29 L7 FaBE HIEE M OMl 2 D a7 IE5F 2~ 3 JHEEIC Wik, BB a0 <, i
DT DIRNRHED LN TND, ZHETIZNLY /@ﬂn%#ﬁﬂfukiﬁofﬂﬁ%y—ﬁ
Va7 EEBEL, ZOMREEEEZ T, BAKR 3 MCHEOHEELIEL Z ENE
iz, ZDt%. KIE?D Teratology Society |ZFI1F 5TV ARY U ARLEMR#EZE T, fﬁi’f
BAED RT 7 FARETEA L, HR. BAGEROERZIT) 2 shTnd

ERD6 SOMFEICHONTIE, BLTO XS RIERTHBEINND Z LBRESATVND
#7/% (malformation) (ERK (major) & O (minor))

758 (variation) MBIt (retardation)
B 7L —y— 8% (gray zone anomaly)
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IN6OAT A —OERITAENE (EFFRL2ET) . BREE, BIOWFHIZESH
TRE ST, b MERIZXTT 2 BOMM OO A EENRBEETH D Z LGS
iz, E£7-, AR (variation) EHEM72EE (minor malformation) OFANIE—AXAIIZEE
BREMDIC BT 2 BB IZHES VDTV DN, ZOfliT e MERIZ & - TIHICEHEE L Tn
AR

Zofh, EROFTR (DEFRAE. FFIERE) OMFEOSE L E O OICHERTFHRIC
DNTIL, 422 DXLERE SRS LTz,

B, IO OFTRICIR D HEEDO —HIZOWTIL, FFEDOHEOAIZEMAAEETH D, Bz
IXED 5 ORINE 721 E ~DOBEE O A O RANT 7 FITB WIS < ERER Y L &
AHNDN, Ty PTIEIER T D, RIS, 7y PERITIVU R LB LG OELE
Y MIBFDRORMEITT ZIZBIT HEHEORMBHIT bND, S HIT, HDOHMDOFTH
M OFE E 721 XM < HREPW)O 1 SOFEE 72 IXMAL THFIC LV L AbND, M T,
xR BEE O THRAETDRFEENH Y | N OITMEWEEE CTHRAE LLLGEITITER
ELTHHEN, MUEBE CTRE LA RMREFT ORI Z 3D 5,

512 EREMICEITHAEFIMELE FMCHITHEIFRME
INETOMRIZLIUE, Ty F, v TR L WTNOLOBY CETEMEZ R TWEIT
2000 FEFLL L E SN TVWHEN, 205 b N TRABENRD LA OITEHFEEHIC
LEEDEEONTWD ([25 1] EHEIEFAERIC LD 2008 4F 10 H DR EZEZERE
BT VBT —vay R AREICET 28 ERT — 2 D h~OHHF) I X
%) ZAULOWEIX, b MIBITHDEOERBIOBILEIC Lo THRAINIZD DR 7L
N, LR T, EREY TOMITIBMENE MBI D@EHEEE LT L b3 Lans
EMLIELIED B,

FERREMW L FORAEFMET —Z L OXISICOWNWTIE, 2N DEICHEETANENRND S,

5.1.3 FEFMHHBOE F~DNEDOFIE

BAESCIRBIC LT, BAEFERBROE h~O/FOFIEIRO L BY TH 5D,

b E DI AFMERBROFAMN L AMFOFIEE L T, OF 0BT 23 BROF
FHEFENEBLZL, DWWT, Q0BT 2 FAEBEOET L KB )P A A L,
SHIZ, OMOEMFEICIIT DT L HEBR L, K%ZIC, @t MNIBIT 2 ATREMEOHER,
Thbbt bADIMFLITO ZLilh D (£ 5.1), (WFEWEOHEMN (Zath) HBRTII,
ORI ITHEAINTIE, & MIRT 282 EEMICEIET 20BHMTH 2D T, RO
P B S5 TR DN EIZ DWW T OADOFFRICE £ 2 O TR MEIR T
BMFRBREZITV, El220 6 OB ERIZEIT 2L FWE O FEME, S, 372 & o

3B EEL ARE L. TEREFOD SIHE RO b~ pp.133-154, {HE
Hhe
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R CHEE D LIEBEAW TE MZBWTHLN TV O ElRZR E2REMISH LD
HDTHD, DEV b FA~DIMFEFEMOK A TH Y . £ EAT O IUT LD FIEE 5 FEI
At Z L BT T ZORBEFEO AN DEHIZE N TORREEZ A LHET S B
DTHoTUFe b, | Bk, 2B 1Y)

# 5.1 FABERBROFAN (HEL : 235300 33)
FRER OB FHE M
REOEWMRE T, AT LEREFICET LHIERVBEE T,
Mot b OFRAEFEHERFIIRZMEDH D b O
& — BUSBIfR
IR A e S
it RT — & & D%t
A ) OJFA O RS
BNEER
RERIREAT, BofCrIss AT E DR
TERIHR T
bk~
B ORI L EIEE
A&
BIRE & DL
B ORMAEMEE, LDso. HxhE, MR LDso & Db
AR ER S =log (RHEER/NERE W/ &)
Hemge g A7 EFE 2= LDo1, tDos
REAR I L OUR AR (TEHIERNAL) (2381 2 Itk o8 0
PEWVE DR
W J177, o FEMET 3 L O R REE
) TR SN AIERBEF O v b ~O5E O AT RENE
ZHOEWRE (GG ORELIME)
HERRIEAWIZRBIT HIEH
Bt & fERPED

REBERRA & PSR BHAICERT 2R LT, BB 8 113, kROT
WD 5,

(B CTOMGEEZE MIAMEL L S LT HBRICEBTR&E 8L LT OFERETFIZE S T
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I, AIREF D1 D EBY THD, B hA~DIAFICOWNWTEETREFIHLE LT, ROFEBD

b5,

[(ZEICHR 33, VII. & h~DIMRIZHONWTEEST REFHENS D5 ]

@

RENTEFEOMEEERE, $-2OMBHE, b MIXISSEL & &, Aok
MERRIC SR 2 2 7o K O RERBRFIED WNERNEERT 5, B CTIIBRIEDOET
ERITE BICEHBERBARETH DM, B FTIHHLDICHFEO T BNEZMICH L
SO L VEETH D, 72720, BERT, AL 2 HEpIIk, £72
—RIVEHETH Y AEOELZACH VY, LVEAETAELD, KV SBREETH
DHEBEEMCOIERTRETH D, FFERINIEEOREMEGZE I NLHET
b5, T2E 21X, BAERMIZE T 28 HOIERSCBARIIE IZOWTHIAF TRNT &
ML, S BIZBBEEMIZ LV EFIEAER < SR TEW R WIS BT 203N
HbD, 2B, W% IER ) nonspecific & RFEAY specific 1201 TEZEL LD &
LZULENHLN, TOWRITREFI L > THETERD, FHEIZ OV THEMICE
FEOT XD ETHERITITITOOIERIL LTV,

JRRA~OEERITE FOKERNLE MIAD S 5 8E ERETNTEERL TN D
2y (Bl ZTEFS TIT 10 52 ERREE LS, BEAFWE TIT LD S0 &3
Thd), HMEOBEMEEPBE~DREER LB TNDIZE, 72RO LDso &k
o 100%EF B E DERRENI L LV EREEZ B TL D, KITRHEAEME L
DT, ZOEPTBIT 5B EFEEDORS 2, F—BWFENTOEM L L 5 5
T2ODOREBNIEEIN TS, D 1 DI AEREFREE developmental hazard

index ¢ log EPRAMIIRE o 45 1 o1k skl SIS relative
R fe/ MR 2
teratogenic index “Cﬁ TRIND (LD IZRHEOBIEE, tD IIROMEFEE),

05
%% CLDo1 LARWMEZ BT 2 OIEBEEIG O A BB RS2 b O % BJE LT
THOTHDLHEIND,
BOBEIIR G EOH TR BWFRARER 5RO & R ER 5RO ROk
I (RHEK) OFOWE e LTEMEZH T 2R3 720 b R a R A F MW E o f
BEOHBEITH B et FORICENDRNEETIVEREEBEZLRETH D,
o, FE-ZRBERE & HICHE—LPRERKRLER L2TIX, SHEOFTR
AR EIIMET 5 Z LIXTE R,
[FIREIZ, 2 OB FE OB )%, 1200wt OBEIE, E/oz 0B TE
ZONHIERATFNE MO EHCTE AN EDOERENEHEETH D,
LREOMPIE TREENTENTWD), ZOBLY B MW, 8EpR#Eo e &
IR BI72B) CRENR S TW D0 WISV Z X L7283 R 0 72 f 0%
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ETIEZR W & OREHIR D CTHETh 5, B CRAFEA T THEN E D X
O ThHDNE, ALFWEOFEEIC L > TR ZENRE VO T—HHITITN 2 70,
L2>L, NTIS O#&ETIE, Y R~vA RE2ET 8 oDt MOEAFIK 7 ClL, B
TOAMEIT mg/hBE/ATERLIZEE, TTOLAE PR HREL 1.8~50
Tholz, 2FV, b MIbo b bEZMENEmNoTo, ZhE mg/fARiEME/ H TR
TL. b FEEBMTORIEADEDHLIZ 0.3~8 DL T-, THb%E LV IEMHIC
HT 272 0120%, W5 OR], FOGORE, KB )7, KD &4 X0 IEfIC
REEETERLATER LR, LLInbDZ b, B MIbo & b3
PEDOBWEBRENMFE L 0 HETIEICE LB ER RIS HICEW EHEE S )
%, MERTEAELIAN O AT O F BB Tk, mg//RE/A TiXiix 0.4 205 25
REMMEY D TIL0.06 05 4.5 Tholz, DFEV b b XV EZENEWVEMREE 2
BILTW5D, ok, —RIC~ U AET v b XV IEFAERICE LS ER R, v
7y FEDERWE STV D,

BEFOBEEULEH T N EBMTRAFBHICEL EO X 5 RERPE LN TN DD
BT D, oG L ETIER L OBRIZ, £1EE A EDho TN
L., FR—0OFEHEFMHIZONWTH XV ICERT Z ERMFF D,

DEDZ 2T THE, B FNEEMRGO LIPS HEOBWE T, HAFEEL &2 X
RWVMEHET, AL BRBORAETFEEZ R L, 2 OBEWEICHLFEIC L O RMEmOH 5 b
DTt P TOEREN LV ENERRENDTHAS I,

BB, ZOFWEOE MIBITDER, TOAIMESCREMOFELRE2ZE L, Fl
% benefit/fERYE risk D AT DWW THEEDN 72 S 4L, ERMEDFTFREN IO b, £ DEE,
fEbR7 R (7o & 2 1X0E) D3RR SN 5 FBOREOHEN N EE Th 5, EFMIT OV T,
BRIR EOFNE & FERRIED FREMED /N T U 2 2B E L, A (H) HEREmWE v,
M EOEEZM L THERRTFAIEND L1275 TWnD,

(CLE, ZEE B LY)

5.2

BEDRREEZONHER

52.1 H£EEEIRICEAT S2RMALENER

b b & EREY TR, ATE LRI I 1T DR AEDERIENNH D, BRI & B,

Y RO MRS L HREOE W2 X 5.1 1T, IR, TR T 5 TO
A, IMICRBZ MR DHEEZ o2, b b TIIRIEREICKREZIFIET 5,
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BEMET -BAMCi S EEIRELMEDE (RaT AR
5.1 SR BEWEEICRIT D REMEE & HEEDEN
(ZE 1, R A BEGEHE RN L D)

ZO X METNEMEIKT D FOMUGE TRIT 720N B 5T > lEL Y
BN FFLENA O 72 D> CUE, W O R AR 3 SRR R BB AR IR AE L T D & ) T
FEFIRHRNTHDLZ ERHIT HiILH34,

Fio, RSB 4L, [B4For M, —#&IC, Bt 7 v L0 ARELEY %
RETT 2RI ENEBZ X BN TS (Berry and Barlow3s, 1976), | £ < OWFEE DR
BETOIMMAFNNIN R ORENRZ BN D Z L2 @& LTS (Berry and Barlow3s,
1976). | LW IR H D,

522 S EICHT HRREMEBOBRZMEDEL

SHRNZ RS 2 I MR OIS ME OB N O —ERIE, 5.2.83 Tili~5%, RHA—Ip—IRIZIcE
\J 2 FEEREOIENT L D,

ZOMOENOHIE LT AEFEWEICH T D e FORISE THT S 72DICHWbND
F o BHEERS T A8 LB O 72 > TR IO R R A 3 BRI B TR AR L AR LT

34 Edward J. Calabrese. “Principles of Animal Extrapolation”, 1983. [ H ASGERR. Al
B, PMHREERR - “BEELINE (VT YA =24 11 BIHBEORATHET
Jbl, 1984]

35 Berry, C. L., and Barlow, S. (1976). Some remaining problems in the reproductive
toxicity testing of drugs. Br. Med. Bull. 32: 3438.
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5LV ET, HEFICHRNTHL ZENHITF b5,

523 BA—REBE—IEIIEITIEMERDEL

LW E DRI, AR — IR 1T 2 EYEREIZ L > TRESBEIND,
ZOWFRIZHBIT HFEIZOWTIX, ST ek NEOFFREEM TRES ATV D,
HpEhREIT, UL, oA, 1R, HEE (ADME) 2 X o> TRE DM, VT aBEomsE
T, INOOBMBICHELZGZDRFLELTUTOL I RbORHMLATND (4.32.1 &
).,
ORHMRICEBIT 200, #5%E., —wkmiEzh % (Maternal Absorption, Administration
Route, First-Pass Effect)

FHARIZE 1T 2 WIEEREOWIN & I3HE, 50— b o 2 3AIORIZ L > TR S, HEA
DOWIIEFEIZ/NG TR Z 5720, BMREICR DR CEaZHEET 202, ~7AET v b
TIEZ 104, UHFTIL 3045, 4 XKL b TIE 1~2K5#]) NEEL 2D, FolWETIE
b MZEASRILS vy,

Q@Y ONHHERAT (Placental Transfer of Drugs)
FW O 28 CTBATHE &L X OBITRICEEL 5 A 5NFICI3ER 52 OX50b0
VAAY SR
# 5.2 FEWMOMEEZE UBITICRELY 5 2 5 EK

g INT A= —
AT « FM)DRRE ~DIRfRE

- YO

+ BRI i

- MR OfEE & EE

- W) D REBh s

BT - P> PKa

- B0 p H A
WD L ST EA~DFES
» FW O REB s

(Hi#t : [Species differences in pharmacokinetics and drug teratogenesis] 36

EWIEEEFME 2R, A AL LIC< <, 97 & 1000 LA FOZEY L, FEF I < bk

36 Nau H., “Species differences in pharmacokinetics and drug teratogenesis.”, Environ
Health Perspect. 1986 Dec;70:113-29. Erratum in: Environ Health Perspect 1988
Apr;77:following 156.
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AT D LND ZERRITHON TV D IERRBITORKIZIE > & 0 Lo T
RO, IR IR OIMHE D pH et £ I3EEEORAOBITICEE TH L BB
TW5, IBIROMmEX, FHAEROMK LY & pH BMEWZ EAVRSINTE V3T, ST afiEo
X RBBEOIEANBNT, AETHL Z RTINS, HEEOWEIZB T, 0
WTH D,

HIFIIRIZ BT, 20 pH IZRHADME LV b @Enizd | MOIBETRKD AT — 2 Tht
PEREAN IR HERE S AL, EATEORIK & 72 53839, JRIZIS 1T 2 NIRIPEDRLE I TFEIZ L - TR
RS, Hl 2TV TlE, methotrexate & hydroxyurea ([Zxf L CTT v b X0 SRV
FExERT, 7 v hTlE, IBTOIEAREN L LD HIEWVICE 2 0b b THAFENELE SN
Do

ORHERHEDIMEERE S % 37 R OREFIT (Maternal Plasma Protein Binding and

Placental Transfer)

FRREIC 31T 2 FAIRAT M CMER TR ISR N T & X7 R G ORRE DN BB QR ER T & 72
STEY FURTBEERELTWRNT U —OIRAIOH M & SEHRRARIZ 22 5 ATREMEA R
fisnTns,

Mg 2 R G E T TR T Dm0 F~DFERN ORI TR MO FERT 7 7 4 —T
bD, MBS T BEAOFREEITFEIC LY RELS B D —FH T Mfks X7 BE~DRE13
FIZLVIZIEFRLCTHD Z ENMBNTND, X R 7 ~DOFEFEIE, BIZIX S VT a g
Tk, EBRBYICIBNTE F LD B,

@HAPEH DEIE  (Rates of Drug Elimination)

EBREYTIT, b PR SRRITEAOPHHNE Z 5 Z LR LR 20D, ER
Ro/NgiE, & MR ERmERE REO AR E WV, (RREAES K E V& RIRZ
T 5 DIZLEIRAGHBERE DS L 0 £ < WLBRITR D, FEWGHEE | BB A OB D K & & R,
MR 72 E DAY FHIBREEDZ <X, KE L W) L0 bIRERmAEICEES 2,

®7 V7 7 A RO (Clearance and Half-life as Parameters)

Mm4E7 V772 (C) 1, FEAPEHIZB N Th o L bHERNTA—X—Thb, =
v, UTFToRIcEvEHEIND, 7ok, DIZEAR G E, F I sn=34, AUC i
TR EE- IR H R O TEEEL T 5,

37 Mirkin B. L., and Shingh, S. Placental transfer of pharmacologically active molecules.
In: Perinatal Pharmacology and Therapeutics (B. L. Markin Ed.), Academic Press, New
York-San Francisco- London, 1976, pp.1-69.

38 Nau, H., and Scott, W. J. Weak acids as teratogens: drug accumulation in the basic
milieu of the early mammalian embryo. Nature 323: 276-278(1986).

39 Scott, W. J., and Nau, H. Weak acids as human teratogens: accumulation in the
young mammalian embryo. Teratology 31: 25A (1985).
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cl=-2F
AUC

Flo R (61/2) (FEEHPEHEIDNA, FEHIaME (VD) IS IKFET 5,

\Yj " .
WFQ%E? (AR 7 = — X3 1 BETH HEE)

VULB S S
mmﬂﬂm9ci (MR 7 = — X8 2 R h AHE)

®r—7fiil AUC fE (Peak Levels vs. AUC Values)

E LA EDFEHNZ BT, B OERNTOFEHIIE MR 2R L0 bE, Ehk
Y ClX, MNOERDOREOE— 27 13FmL EN- B ERTOICH L, B MTBWTIE,
IR, IBER L~V TV D, K52 T, & MIBITDIEEREZ~ 7 A 2B
LR E e Uk R A2 R~ L, X 5.2 K OE 5.3 IR LTEND . v T ADWEETE
PEL~ULE, B MZBITHERE—27 LD b @mn 2 ER3mnd,

pg VPA/mI injection s.c.

Ficugre 9. Simulated plasma concentration-time curves of valproic
acid following a teratogenic drug administration regimen in the
moyse (resulting in 108% exencephaly formation) as compared to a
therapentie drug administration schedule in man. Note the much
more drastie drug concentration fluctuations in the mouse as com-
pared to man. The time periods on the abseissa correspond to the
length of the organogenesis period sensitive to interferemce with
neural tube defect formations, From Nau (47).

X 5.2 b MIBITDHIEEKE L~ T AT HMEFERE & Ot R
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#53 oy~ AMEGEEHE LS AE S MOBERN TR LEZHEED
HRIMBNRE X T A — X D ik

Table 3. Comparison of pharmacokinetic parameters of valproic
acid in mouse (teratogenic dose) with man (therapeutic dose).

Parametera Mouse” Man®
Teratogeni dose 180% (4 224 hr) 30 (per 24 hr}
Cl (mLhr x kg 1000 10
AUC tugiml * hr)? 720 3000
C e (peipdmL}
Tatal drag 230 TOHh=1540F
Free drug 120 =20

“Literature data (14, 16,46,47 500,

"In this regimen 3C doses were used which resulted in a significant
formation of exencephaly (10% of live fetuses),

FPlasma clearance.

1 Area under plazsma corentration-time curve.

“Maximal coneentration,

BETEH, 26O~ ERKZEE L= ERKyBhET T Vg I, EREROV I =
L—ya VB R TW S,

53 BWMABREROHIEX

53.1 RAZMZRICHEITHAEREDHM
FAEFMEFTHOONLHH, AR, BILE Vo727 3 Y —0fl 4« OFTRICET % 78
IZOWTIE, 5.1 THl~72i@ Y, FEERAZRRFIAED 5T 5, BB R OHIEICE
W, S ORMOBEZEET 208D D,

532 RNUFT—VRHEZFICHL EDERT—F OfEM

CEEC X DIEFRNR AU A7 OFHICHOWTIE, IEEREFICES HRERKIEET L
(R F~—7 HETE) OBREIEHANEA TR, EBRT — & OIT~OFI A T
W5 (4.3.2.7%H),

PR DM BEFISFHIIZILL T D 3 5D 2T v T bR T

- R BRI D (EREMIC R T S KRR (NOAEL) OEE),

c T =X DOREEEE D (FER &N ORISR (UF, —IZIE 10), Zofil

DEIRE (MF) OF%E),

- FRRoENSZRAE (RD) 2RKD 5,

RED = NOAEL critical effect

UF inrspecies . UF intr.'l.f.p«:-r_'i-s)'tC MF

NOAEL [T H &Gl 21T 9 72 OIS LB R KRR 7ETH 553, NOAEL DRFA L F5EHE
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INTEY, 20X TRUFv—7 HE (BMD) OBEEBEREINTND, XUTF
~— 7 &1L, HERGHBET L (5.3 DEHR) O BWEHEX LD TR (X 5.3 DA
MTRENDHB) ITBWT, 5%DORAERLZRTHETH D,

0.8 — T

Proportion with the adverse response

0.4 —
EME
0.0 —
I HI'\In.-"lD MLE I I
0 20 a0 60
Dose, mo/kg

53 RXoF~—7 HEOHS

Ry Fv—r HEUIMC G, AT — XIS < HERIGET L (biologically based
dose-response (BBDR)) DHFZERHEA TS,

NOAEL <° LOAEL O FIEL L TIRBREBHIRDON, N Fv—7 RETH LM, X
YFv—s fEL, KKRE LTHMEICEI L TiZ. NOAEL & AfROIEN 5, Z OB %E
RS D T2 DI, ALFWE PN IER 2382 £ O HET 20 AT 2 LE R’ H D,

54 F&H
uﬁm:&#g\%iﬁé®ﬂm WMo Tk, LFORICHEE L TREET — ¥ 253
HREND D, EERIZIL, T —ZDORFNG, LTFTORT XTI OWTHo R BE2MT 2 72

WIGBIN N2, %Eﬁ%ﬁ%@k b FOMEEFELZELRN L, BN REREZAT O LE)
b5,

FAEFIEDOFHE DA A > b

O ZoEET2HE EOBYFE TR LA TWD ),

@ ZOIMRITHFF R R REDFHFE S DD,

@ FAFMEITREMWS T 2BEL Y SR VRNRETEZ > TWD 7,
@ ZoFMEITHE-DREBRE RSN D0,

® ME—-DHRBEROBHRNTENIZ E D,
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FEAFIEORE & PR (NOEL) 13 Eix &,
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AR T RS O E O & SRR R 2 S5 5 72 D IS B AR g A TR DR
il 2 B9~ % SCHRSE 2 LA R DI B I HSWTIA L7z,
- EEREMW) & b S OFRAETFNET — Z OISR
- FEORK EEZ BN DT OER
(a) ZEFH & AERIC BT % R IE A 22 B
(b) AN 92 i VERERR 0D RS2 14 0D aEE
(c) FHA— I — IR VIC BT 2 B REOE
- R R O TTIE

(1) EBREMME b FORARFRMET — & OXHIGBETR
FAEFBMEICE L T, fF, BE, ZEROEOREZ I RHESIHWOND, 29
U 7 3 BB s R OME # D #FIE % 2 3 HEREIZ DWW T, EBRRY 23R O F1 ¢, sl 72
DOEFPED LTV D, ZILE TNV COREER T L L 2> TEEEY—7 2 a v
TEBREL, ZORRERE X T, BKER 3 THRIOMHBEELIEDL Z EBREE I,
Z D%, KED Teratology Society (23125 L v RT U ARLEMERBEL R T, BUERKD
NZ 7 FARETER L, IR, BAGEROIERZ1TS 2 & &S TWa, BIfE, 6 DOMFE
ZONTIE, LTFO LD RERTHRICHND Z ENRESN TN D,

#77% (malformation) (ER (major) & O (minor))

58 (variation) IE4E (retardation)

BXOY 7L —y— 8% (gray zone anomaly)

Flo, INETOMERIZEINZE Ty b, v URRE WTNh 0@ ClERT B2 =~ 4
B3 2000 UL EEFSONTWDHA, 209 b M TRAFBMEDRD S b OIFHA-FE
B EEDLLEEDNLTVD, ZTNHOWEIT, b MIB T 2DHOERFIOBEIZ L > T
FRENTZHDORD7RL e, LTedio T, EREMW) COMATEIMEN B MIIBIT DM
EXLTLLRIE LN Z ERLIZLIED D,

EBREMW L b FOREFIET — 4 L OOV TIL, TRODEICHETIVERND D,

(2) FEOKFRHEEZE X bNDHLLTOERK

(a) 75 LARIRIZEE 3 5 RBEFE AL R ZE S

B IZxTT 5 & ORI ZE THT 272D AW BN DT > ESC 7 43, 1
HLEMW D 7273 TiE, DI O NGRS SRINEE FLIR AR IR LT D &V 9 1T, FERIC
BRAOTHLZENDTF N5,
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(b) AN 92 i VERER 0D RS2 14 0D aEE

RN 2 I8 AR D R ME DN O —ERIE, () TR~ 2 ., RHA—inig—pIEick i
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(€) FHA— B — BRI % WERE D
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ydhierx, WL, . A HEl (ADME) 12X - THREDR, 207 oo
2T, IO DOBRRICHELZ 52 5RFE LTUTOL I REONRIONTNSZ LD
Moz,

ORI T 2RI, 5, —Jomimzh i

QM DIRAEREAT

ORHAH D MEREA & v 30 R OMRBERAT

@IEANPEH OFIS

®2 U T T A KOREH

®vr—7fEL AUCfE

BETIE, 2 bO~@DHERE B[ L - EWBEE 7 V3 % S, FEBRFERO T
a2b—vaITHHRTWD,

(3) EWERERAS R OHIE F ik

HEFBETFTHOWONAWE, R, BIEEWoTlo 7 Y —0ff % O RICEET 5 H
FEIZOWTIE, (1) TlR7z@bv . EEEZRFMAED T\ 5, BB of)
EWCBNTE, b OfRfIOENZ BB 20ENDH D,

FToACTFWEIC K DIEFRN AU R 7 OFHIlIZ OV TR, TERE SIS < HEUG
ETN RN Fv—27 HEFE) OB EIERNPEAL TR, T —F Offtir ~DOF
PEATND, N Fv—7 BUSMNCY, EWFET =X ICESSHRRISET IV

(biologically based dose-response (BBDR)) D#ffZE13#A TUWv %, NOAELSPLOAELD
REFEE LTRBRENLRONR, RUTFv—FHETHLIN, XvTFv—7HED., K
RE L THMRICEE LTI, NOAEL & [RIEROBREN 5, Z OREZ MRS 5 72DI2iE,
{CFE N IER 0 E & O MET L0 AT 2 0LERH D,

PLEOFHEIZ LY | BAEFBMEOFMIHIZ Y 72> TiX, LTFTOAICHEE L TRRT — & 27
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