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Developmental Mechanisms of Congenital Eye Abnormalities
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Abstract

Experimental teratology in mice was studied to clarify the developmental mechanisms of congeni-
tal eye abnormalities. Pregnant Jel: ICR mice were treated intraperitoneally with ochratoxin A on
day 7 of pregnancy. The offspring were grossly observed on day 9, 10, 11, 12, 13, 14, 16 or 18 of
gestation, or at the second or fourth week after birth. Then, the eyes were histologically examined in
serial sections. Mother mice were injected with ochratoxin A on day 8, 9, 10 or 11 of pregnancy, and
the eyes of fetuses were examined on day 16 of gestation to determine the critical periods for the
congenital eye abnormalities. Pregnant C57TBL/6NJecl mice were also given an intraperitoneal injec-
tion of ochratoxin A on day 7 of pregnancy, and the eyes of offspring were observed grossly and
histologically on day 16 or 18 of gestation, or at the second or fourth week after birth. Fetal and
postnatal eyes showed various kinds and degrees of developmental abnormalities histologically. They
included anophthalmia, microphthalmia, aphakia, mesenchymal dysgenesis of the anterior segment,
faulty separation of the lens vesicle, developmental abnormalities of the vitreous, faulty closure of the
embryonic fissure, retinal rosette formation and aberrant optic nerve fiber. Since anophthalmia,
microphthalmia and aphakia caused by the developmental disturbances of the optic and lens vesicles
were not established in the fetuses whose mothers were treated with ochratoxin A after day 9 of
pregnancy, the critical periods for these abnormalities were considered to be on day 8 of gestation or
earlier. Mesenchymal dysgenesis of the anterior segment, faulty separation of the lens vesicle and
developmental abnormalities of the vitreous were frequently observed in the fetuses whose mothers
were injected with ochratoxin A on day 7, 8 or 9 of pregnancy. It was considered that there was a
correlation between the critical periods for these three abnormalities and the stage of the neural crest
cell migration around the optic vesicle. Mesenchymal dysgenesis of the anterior segment observed in
mice corresponded to the Axenfeld-Rieger syndrome or Peters’ anomaly encountered clinically.
Processes of production of these abnormalities based on the faulty migration of the neural crest cells
which form the ocular anterior segment were demonstrated. With developmental abnormalities of the
vitreous induced by ochratoxin A, excessive mesenchymal tissues were present in the vitreous cavity,
and continued to the mesenchymal tissues of the anterior rim of the optic cup during gestational
period. We found hyaloid vessels had invaded the retina in the fetuses of day 14, 16 and 18 of gestation.
In C57BL/6NJel mice, a large number of melanocytes were also detected in the excessive mesenchymal
tissues of the vitreous on day 18 of gestation and after birth. These developmental abnormalities of
the vitreous in mice appeared to correspond to persistent hyperplastic primary vitreous (PHPV) in
human, and were considered to be caused by the excessive migration of the neural crest cells into the
vitreous cavity during organogenesis. In hereditary microphthalmia observed in the Elo (eye lens
obsolescence) mouse, the developmental abnormalities of the vitreous occurring after birth were
caused by the reactive fibrovascular proliferation against degenerated and disorganized lens material.
In a human fetus of 13 trisomy syndrome with PHPV observed at the 22nd week of gestation,
invasions of hyaloid vessels into the retina and melanocytes were recognized in the vitreous. The
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author proposes that developmental abnormalities of the vitreous may be classified into two groups ;
primary and secondary. The pathogenesis of the former corresponding to clinical PHPYV consists in
maldevelopment of the vitreous primordium, the so-called primary vitreous. The latter are caused by
reactive fibrovascular proliferation after organogenesis, such as the lens induced reaction in £/0 mice
or vitreoretinal changes in familial exudative vitreoretinopathy. (Acta Soc Ophthalmol Jpn 95 : 1206

—1237, 1991)
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%6 Ochratoxin A 54 7 B¥ 512 L H A7 L1
C57BL/6NJcl = v = 4416 H o ##kA AR R

B
& 5 B 3 mg/kg FEAETHEMSE CIIERAS LB L, ABEAE
1 5 W i Bt 7 B R iRIE R AT, MREEEADRTECRYIL
B 46 THH, BAEMSTEE TR - T, BEECM
1R R 3¢ 5) AR IS S B S R b, ER o MRafERR
R ER 13 (14) BB 0, Ko{bRiEET Y BHbe 2@E RO =&k
ﬁﬁﬂﬁqu o SRR LTV a00 B S h, ZoRELEVE
e ol 1% T2 5 B EE R KL Tu ot (B
- 19 (25 16~[418),
s A 2 BG4 13 (23) b) HEEEAR  KAEIGH H 5\ iX18H O B E
bbb iuias Al ©, FAEABICEETAIERERY (K19 BEHA
) RS bh, HAEFCSZRCHYTSREFEALbRE

(H20), AHEBEFEEEcLMELIOH ICHEDE (K]



FHE 3412H10H IR RE « B+ 1215

18 HI16DMEMED EfE, MBAEO ML E ik 21 OmmmMnA%i7UH5TiELtkh
KT 5E, KoLl 2 Bbes@E ko= ICR = v AR416A OEARE THMEHRR, m%H
T i ﬁﬁr‘ﬂéxsmm FRY (RHD) PILEEED HABEAEICHOT

%, X360,

19 Ochratoxin A B4 7 B# 5 CHIL L 7 Jel :

ICR = ¥ 2 B5418 H O i ER AR 8%, I B22 Ochratoxin A 44 7 B 5 THIL L 72 C57
¥ (REHD HAERRCESRLT-5, HE &6, BL/6NJcl = & Af44:18 A OB BB AH RE, I
%80, o AERECES L, ARAY - EEMR LY

HHEM L OBV L - T B, EmEM K
AR CRED 23438 LT\ 5, HE B4, x 100,

20 Ochratoxin A B4 7 B 5 T IZ L 7= C57
BL/6NJcl = 24 2 @O EMMATKREY, T
EPERY (A PAEERICHAEL, o
Axenfeld-Rieger fEEFFICHYU T AR RAE L T
A, HE %8, %100,

(23 Ochratoxin AL 7 BE S CTHIZ L 72 Jel ¢
ICR =7 AfR416H ORI FRATREYR. MERR
B, AREA B RRBETHE LTV 5, X1,200,
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[24 Ochratoxin ARE 7 B 5 THAL L 2 Jcl - 27 Jcl: ICR & 2 J4:11 H o K & i 43 B 1 al
ICR = ¥ A Ba4:16 H oA EBATARYE, MIEAE OIEHETT R, A g LKA (L) o EM ]
RO B oAk (RED AMEEL, MIRE B A SRIZEMR (RED BREALTETWS, (O)
T SR A bR D, X360, CEIRBR, %270,

N 12 1 P

w

s 188% 10, akV x%.a“ 7 ﬂ-i
’ [28 Jcl: ICR =% AR5412H @ & S 7 BEE %
E25 [H24oihkle. faEnEoMmakRz T s OEFRTR, KR (L) ofiESsmML, £
L, PRASHERSNICELL 8B Ko SRocEs il LK AR (RED Babhs, (O
Zbih, X4,800, WEIRFR, X 480,

J 2 | Pl 5 . -

(26 Ochratoxin A M4 7 B # 5 TR L7 Jel: BL/6N]Jcl =% 24180 oKLk oREA L, A
ICR = ¥ A {34130 ORI B AR RY, ABP R e AKfafED EEAERELTED, FoMofER
SEH AT HEEME (K HBFET, M FeRENREL, IERATREY LALRS,

CEHEOEJNNTEE L fv» TV B, HE Hefa, X100, b @ Peters o243 %, HE #, X100,
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g 100 pm
] T

(430 Ochratoxin A4 7 B85 CRLAZ L 72 C57
BL/6N]Jcl = v AfA418 H ok shfkfa i T4, K
skl o SEEREIC X b, AR (R ZH
BLEEHBORBIELTWE A, fiERAOTERE
HEHRFTH S, & + © Peters THCH YT 5,
HE #£5, > 100,

B31 Ochratoxin A4 7 H¥& &5 CTRAL L 72 Jel :
ICR = 2 & 4 BoKamEkla o ERe, AEpbR
i, BESAALNS,

M32 F31ofHER, SEPR2AREBL, Foiz
sfEDEIE LTV 5,

o N ey, £

21) AERTHIC LB 2B LT E, BRI OE
kL HEMR TR IR T, Fh, BBEIGH®
REAE18 B iz AR B~ o Mg o & & (X22) 24
b, EERTEME oM FsomiEs Lk
EARBCHREES DS D, F oM AR EBE
ZIELTAELTWA(R23), BEIGHDEEE T8
Mg X »E%E T, MENEICRE MR (=24)
DEHL BRI, FORPRIRIEA16 E o EHPEAMRMEDS
HHOMBEICELLAHEB RO =hoiEE (K25 %
RLTwiz, BREISHICE, AERE - FE2HRT
HEEMRRENCTFEL, MNEEEHORE A EE
ElesTWBRATR (FH26) @B I hi,

i) KébhhasgErs

a) KenfEl o EEREO L HAEEE FHEMEBIAT R
IEH Jcl: ICR =¥ A fa411H o K&kl BEE§i©
i, AR & K SRR o I IR A © REEA
lRoRAR (R27) A@EZEIhl, KB4EL2ADKSE
fasEtE#cl, KadhonETs kML, o
RENC IR L oK EZEAS S A bR (K28),
b) KévtEla s BT S  BEME I OEHI, %
XE oK fiERSEREPEE I h (K29~X32),

[33 B4 7 HiZ ochratoxin A @5 %5131 Jel :
ICR = v AR&E11H R, KebERoBLRTOR R
T, FTHEAEIE L KR (L) oL TFiERr
BEOBHEMSISEET S, MFEDoBERD:
RAR D ChRED, HAIERAEZS (KEM) 24 L
THEMEEOMEMM & 6 LT\ 5, HE $ua,
* 160,
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34 Ochratoxin AMAE T B ECRIZL 7 Jcl:
ICR = v 25416 H O ERB AR « KL
GBS TR R &0, HE 3, X50,

%7 Ochratoxin A4 T HEE I X hEZL
Jel: ICR = v A 414, 168 5\ ~1318H DK dh

(s A4 G ZAPAGEA 4 - Y T (AT LR
L D&

B H
AR 4148 BatE160 BAE18HE it

KdhfEia A4 12001608 TPEOMR  21PE210  407E46H
R FFRLES  LIPCI408  TPo8HR  19UCI9HR  37PC41HR®
Wit EASIR 4 GPUSHE 6PULTHE  14Pul4HR  26P5290R°

*WE A (24UE2TIRD

B4 7 HiT ochratoxin A OH 5% F 13- E11H ©
G T, KEERSELUINCERARE L KRERO
MR CHEMRST T RA L, WTAhoRE
L ERCBIT LTV AT RS L b, T2k
EZE LT, IRWEE LB ERoBRERS L HE
BEL TV o(33), AEERSEER2E, LA LN
A ERAEEEE - T b, WTHEERAY (K
34) CREMMMTA X EHEO LT, BETH
= ochratoxin A ##45 2 h - Jel : ICR =7 A 5414
H, 16H» 3\ X18HBFoH+ T, KahRoETS
AMOVE46HEREE Ehio2s, Fhadtd s LT, Kb
R BER % - B FIRTERRTY « AR &0
oW LA2(GRT), Kkl s BT 240rt46iR
D5, TR FEF TR Y, 260829 R A I 4

35 Jel:ICR < 23411 H o IEHAEF AT R, Y
Fieh oML K &E (L) SRERE IW)
EEEFELTWA, X1,800,

36 Jcl:ICR =7 Afa4E11H O EEWMTHIT R, 5
EHHEFT L O TR A L, oM
Rk R B R TRk (L) =K W) tEEL
TWwa, X900,

VPR 2 A 6FL, 24PN2TIR I mE 2 S0 LT e,

ii) A FAETER S

a) MFHOMRED ERARERE FHRMSEME .
Jel: ICR = v ABR411 Hicid, fSF A oR3EMma L
Kbt IR A oMl L #2355 L <Tv 5 (35)
0y, RESMEST L UHTHREABAT 2 cohT,
FiRh ORI ZEM ORI AR TREESHE & EE T
A5 B (R36), FBAEIZA I KA EECRS
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(39 Ochratoxin A B4 7 A& 5 TR L L 72 Jel:
ICR = v 2416 H oA HIRA R RE - A dhdi
EEARA « T AR R S UHAL KRR
Bl C/RED L, KEEEHEMRRLRE T Aol
LT3, AR~ MERAR (KEH) BHb
N5, HE %, x50,

®37 Jcl:ICR =¥ AfA4E13H OEER AR, K
SLRFE (KEHD RRROMEBRIE (IR 2F
WENTEY, HFEhoMEMRLmERE R
TRaECHTE LB L T35, X420,

40 HI9oMmER Ao KSE, WTELELS A
g R SRS (RED HBARRCRALTV S,
HE #xff1, %200,

(38 Jcl:ICR =¥ A44138 O IEHFH TA&AT R, &
T oEMRZARE (L) AR W) 26
SEEL, WTEEobhRTCEETSL TS,
HE #ff, %200,

HAHCAERBE R SRS &, BT EFRomERL
AofZEME L, KadE-eHlsoBEFGIEES
fe < fe b (X37), MIEMBIIKSESLAHR LB L
THFEEOFRTCAFET D L Sicicd (H38),
b) T EOEOREANEAG  FBELIOH O T4
BHEHORT, T Eho A8 MEMZIHE,» 5/ - () ;
B TCERLST 2 RFOERABE S hic 41 Ochratoxin A B 7 B # 5 CHIL L 7 Jol:

(H39~X41), BMEMEX Er0E->TRETL L, I ICR = 7 AB54:16 H O T AR, #HTEmLE

13 O TR EE ok, WMTHEFoR3ER BRHERICRA (KED LT, HE Fefs, X100,
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(442 Ochratoxin A4 7T B 5 CHRIL L % Jl:
ICR = % AB&*E13 0 O TR RN, WTihdo
RIS, PSR KIBH (KD CHucE
FLTW5S, HE #fa, x200,

(43 Ochratoxin A 54 7 B# 5 CHIZL 72 Jcl:
ICR = 7 A4 14 A O FEERY, T EnE
(%EM) HPIRAICB AL TwA, HE Hf, X200,

. e, oA ;ﬁ Al
44 Jcl:ICR <= ¥ 24100 O IEHR AT R, JEmE#E
FomE FEMEE (E) LK (O LrEiil T
b, e LB o B ERRR G i P Bl (%
EN) MNabhd, (%) XBSERE. HE #6, X80,

45 4dofhktd, ke bR aE (E) oXEREO
KARER (RED 2B, MEPIBMBRARALTVS,
HE 36, X320,

(46 Ochratoxin A M4 7 B# 5 TR L 7 C57
BL/6NJcl =2 A% 2 BOMTHEHMEY. W1
Hrh o MFER S () ARBX* 2L Tv5, HE
Jufh, X 32,

Ha A B U o ANBH 7o SR T & BRI L
TWAATHR (K42) »b b, BEI4HCRIEFENE
DFEEA~DOBR AR (K43) H¥EH Xkt

EH~v ARFosTa2MoNEHExY 25 L, I
A2 10 B v BEER A R A R B o0 I s B FE3F L o AP R
A, fHEE b P R A B 2 & PR b R fE A
ANREALTWHEEAHRETE - (K44, [X45),

c) ko 2 7 = {3 | ochratoxin A THIT
L7z C57TBL/6NJcl = % A O TR EF Iz o\ T
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50 pm
S T

47 Ochratoxin A 44 7 B 5 TR AZ L - C57
BL/6NJcl = v A4 # 2 AW TAERY, MIE
o, BEEEEYFEALL A 7 = vHlRE D
DA EBICRS B D, KEE (L) oRBEN R
B (ED L, %26k AdRMEmasmTat
~MEH L T\v%, HE #f5, X200,

48 Ochratoxin A4 7 H#& &5 TR 7 L 7= C57
BL/6N]Jcl = & 2418 D F AR R, BT
i EERLE (RHD 23 bh B, HE 6,
x50,

BELIEZ A, HAFCHTEOBEARHIAE
A EL(HN46), BEOoBFEXHTH 4 7 = vililatk
DN S EIEE L T 518 (4T 1B S hi,
FEA18H IS, W FHhoMEABRo - BEAE
2EAT AR (48, K49) s h, FoMia
3, EEFBREENCIEED 2 7 = vHilg s F—o

IRFZRSEH - B 1221

49 48 ik, MEMMSOFICBEOEELREY
TAHMK (KA B@DHLH, 47 =villlgsRAE
T& %, HE #fa, x400,

b fz 3’
o 0 L A

E50 Ochratoxin A4 7 H# 5 THIZ L 7= Jel :
ICR = v ABGA13H O T HEERER, BRFFTE
LT oMEME S 2, KA (L) FRERI
0o THEEMCHBT (KH) LTw5, HE $f,
%160,

BrEL v, BEBHOMTHERERE T, B
MR O [ HEM D & B T b oo (R 3ERE AR & 23 feRY
BT LT (®50, BI51), %7, BAEMS I UL
BT oMEMBEAARCESL, 5L TE
BHRLTVAELAbR (K52, K53).,

iv) lRFRIEE O B4 BG4 7 B i ochratox-
inA O#®EAFZITHEIOE 18 OafFodic, iR
WIS ARECHEL T, KiEE FTHNRM S
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\ #3703 2Rk 5E5

F51 Ochratoxin A4 7 H# 5 T L 72 Jcl:
ICR = v 24138 O T AR EY. EERFIC
Hb, BHATEER &6 o BERR - o#Eltl
BT (R p=)miic@izz s h s, (L) 3K
dufk, HE #fs, %140,

(452 Ochratoxin A4 7 B4 5 TH L L 7= C57
BL/6N]Jcl = 2418 B o TR AT, BT
fheh O RIEER A IR & i (REED L, &
slLTv5, MERATRREZEHL, WM&+
OEABOTIZRSHOBEETE (KD SR
Hha, HE $es, x50,

fbfiE A R Lo 0 (54), B OH~0RAZFAE
TA5 Ly KB AEREABRESH~FL EFfzh LT
A8 (K55) 2ibh, BHEIE & Tk oREER
e oRMLEHYES (K54, X55) bAbhl,
~HoOBF TR, 0k kWE IR - T, BMEiE
TR ~SREIC R LT (54), 7, M6

BIR&EE 95% 125

®53 Ochratoxin A4 7 H#E &5 CTH AL L 72 C57
BL/6NJcl = v 248 2 MO TFEHLRE, M@
BN AAbN, TOEESCREARE (KED
AHIELTWA, Bt TEETS L, MR
REER TR, LT\ 72, HE #:f8, x50,

54 Ochratoxin A4 7 B# 5 CTHIZ L 72 C57
BL/6N]Jel = 2 2 418 H o BE M 51 & 3 © f F 14§
4. EHOBMAAETICES E o TkaE L) 3T
H@iz L, BHFEETiEL w5, TADERRH
SH LM TETOMELEHROMICRMELESEY S
UPERED DR BRI, £ OWE IR » TRWHTHEE K
FHD) HETFEPAE - THREICHEL TV S,
HE #«fa, x50,

HZIPASRE R O RRELIH 2T, T HORMETEE A K
RIS - THREH D SEET @ - THEL TV
AETR (K56) 42 bhi,

v) SARRALESOMM | AL A RS
BB o Th, BEMCERRMZIZEA LRIV (R
57) #5, AEicie s LB HEMAEL, HEMA -~
MEAMRA L TWATR (X58) ME&KBZE Ik,

2. Elo =7 2A0WTHERES

SEIORFETS, BEMCEHTFERP AT R
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X155 Ochratoxin ARE 7 B 5 THIL L 7 Jel:
ICR = ¥ A L6 H O THIEMRFE. &K
% (L) A, EHOBRHIETcLvEHEhBL5
CHBICES L, THORMITES S T
i CHEEAE ERE BT L, BHEOEEYES
(CREDZFE L T\5, Wb oRBERSTIRA
PR & IR iC i LC\ 5, HE $+fa, x50,

{56 Ochratoxin ABG4E 7 B 45 THAZ L 72 Jcl:
ICR = v AREI3E O, THORENTIZ—K
FTHEM D, BFTEEE (SED Ak (L) o
BoTiT Rt LT 5, HE #, X160,

il D bR h -7 (059), Lasl, £#5
HED G FHRERAEE LI U, T, FHELT
B i U oK AR I I e 0 R
ATHRRNZBNE X 517 5(K60). FoH, 7
FhoRZEMBRE SR L, 2, L
oD FERM DI ERERE S R c EEL, %
i bEERSESKEFER~RA LTS (K61,
B62) HERZEXh, SH40BEHICIIE R T ER
BOREEICEL L -FTR (K63) #2335 X 5iichk 1.
3. EFDEREXREE

D13r Y v i —EEFOREFMR

MR RE - Gk 1223

57 Ochratoxin A BG4 7 B 5 TH AL L 72 Jel:
ICR = v AF418H o ML RF. FLE
Mo MAEZMMEAR LDz, LA CRART
RLTHMEADH (RHD) MERKLTW525
Mz by, HE 34, X100

@~

(458 Ochratoxin A4 7 B 5 TH AL L 72 Jel:
ICR = 248 2 MoOMMmEFETHRRY, FLE
WAMEM L, £~ (KD SMALTWA,
HE #+t&, %100,

D FEF 1 WE2EOFER. MR & b /MEERT
EiRE (F64) HBEC/ S IBEATEL T, M
ReELATRSMOBEATR T, —FcEBFHEBESAS
o, KafkahE <, £ (K65 TRIEBESS
RHONDDEZTH -7, MiRELARE, SHTFE
SRS A CRRAE L E A A A I A L T, BT
FEEAZFB LT, CoEMEE L EE L, M
CREROERCr ¥ o FHERABE SR, AED
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YA

% 2y .3- i
fis et S
(159 ¢/ )NEAE (Eye lens obsolescence, Elo) = © B62 B61DHLKER. FHERIE L ioKdEOh~, #
ARGEIAR, KSR ERHE R ZE R LR (K MemAF MM (RED HEALTV5, HEREA,
ED) AEREL TV 5 0% R T R X100,

EAFfEL 72y, HE 348, %80,

w0 Elo =9 2E#40H, T EEIR GCFRED AL

60 Elo =7 A4£#5 H, HFHFPIc2E LoKd BL, KeEPICRMENE AR MR AR A
thssse s o LT REE S E L, WTHEIR (% WMELTWwA, b b OB —RETFERT B HE
D) AMELTET\w5, HE $ufm, x32, (PHPV) Hif{logrE21L T3, HE#fE, x50,

®61 Elo =% A4H35H, FHEZRE (R » E KA H64 Be422Bo13+ ) v 3 —REMERFO LRBREI .
B kekREmAt e B LTw5, HER MR o /NMEERC, MK, K&E S QATEICAE

s, X32. TH5,
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RS 7T . o o e o
= - - A
ARaViir=e g -t ” e o Py
o e Sagh 1 o 7
i L Tl e ~_€a= y A - o
e Y % ‘ .
e e e TV E
Pt L B ek e

.. .4

i

(65 FAA422Mm13 L Y v —EEFOLIR, MRS

L.

3, BEARBTTHICREL, KaEoEES (167 RA4E228D13F ) v i —EREBOLE, HER
UNEED AR B D, S I8 o S BT R s BEDFED B 7oy H AL T (Ret) &REF6k (Vit)
STt ic h TR U CRT R A T AL, —EICRHT E0 ORIRA O NERA
WL, B LA LT\ 5. SRS R OB R ¢y 8 (RE) 2abh5b, HE R, X100,

FEBELTVS, BEOKEIELTALS ks
B (%) Aabhb, HE $ufa, x10,

B68 R4E22:BD13 1+ U v i —fEEBROLE. WFE

) F oMM FEEREOFIC, £ 7 = vIlR(RED)

66 FAAE22EDI3 L Y v —ERHOGER. MR A@EHHRISB, HE §f, x800,

EBOBEEHHL T 5, BEE (%) HE%CK

<, FLFA R EBIR & T o AR RS (A 23
HaT 5, HE #f, x10,

L% ¥ FL

BARERBRRO L E Jicth L TEFim kL, AR (R
66) TITFLIA EICBIR & 7 o B IEREESEEEL T
LT, I & BT R o i T A RS e T
PRI ER AT TR T 2 B I ~ o I R A% (F67)
Dihbhts, Fio, A ORMEM S HEEHA I 2

7 = villlae Bbh s BREAMRS R S he (- i 500 um
68). '
i) FEGI 240 : B30 OTEE R, HIE(K69) T, mfﬁg ﬁgﬁ;’fg *ié é;ﬁﬂ:?”’“&;,;ﬁg
B B Tb V(o 2 5 P11 0
K T A OFETICE 22 > TREEARS BT

ey ol (RAD Babhd, £ I56EMTIE 2
EL, —HCERBROBESLLRT, £InbE B LR S0, K AEEICHEL T,

VRER 2 B LR B b, KEAERICHEL HE #¢fa, %20,



E70 R EALR RS O | O&R, 4k 1
» AT, FRAFHRIA L T FEHC RN A
b, WEEFLIURA L B L, HEE, W
DR BCED b B,

®71 HESHESVREROEM 1 oLR, 4#12
H H. FLEEEmAeALIRML, ML EERCE
L, AERACIMERGESGER 2O D, ®’
BEEI R & e b, MEAENHBMACED RS,

T fe, AKX SEEECABEN K - REOMSHIX
B, THOBAPIY « EREOME T2 LT
Wiz, ZERCBEE R, T,

2) R TR R

Hil&EE 9% 12%

®72 HERILETERRE OEM 2 0LR, £ 1
# HT, WEEAERIR LB L,

IR R OER 2 LR, £HRI12
# B, FLEMGEHEM L, SEmEoETRE A
bBhb -

73 18RS

i) E 1 7ERG408, HAEEE2 210g iR, K
HAERORD, £H1» AcRERELZT, AR
WRegiEcig, EREHEIAEYERIL, FHBRHILX
bR RE A~ Ehie, WREERL 2 A), Gk
ORI T H S /SFELERADOIFEIE X HE 2 &
b, FERCEFFEKBOCDHERIH 2 STiikL
T b (F70), WiRE L BRERMASTEIC L 5 ERR
aeKE—=EBW LA, ZOBET, WRE SR
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IBRIRECRE 2ot BT 2 AOTBE,
EIRTEIFLIAET &E MM L, MBE R L C
WHONER S h, HEEMEAHCEARR LB
MEAIcRs bl Eofk, HBEEOMMAS b
#ITL, HEOEIEROCETTSL ek, 8
P R I S L CELEE P i MR AE TR B s
HBLL T & (®71), BRBES, FRCEELR:
<, MR&L S EBREZHLNTLE» -,

i) fEF 2 : FERA38E 1 H, HiAE(EES, 336g DL,
SRGWESH LD, PERLOBEEYEREIL, 4
H2BH A B AERERR 22 L, mRL
LBREOEABERY S D, HMEILEIERLLR
fo. EROFATEERH 2 Sk L (E72), FiviE
BARECTH - 7e, REFEMCRBE R Rn -1,
FERBEEL T L s, £#E 25 AE»LERICRE
o HEE S HBL, AETSAEMLTCEL, X0
#®, FIRMEEEBEIESE L CE e nFIER oMM
fTL, %7 » B A, BEOEOETER,
FAHEREESERE A HBE L, HEAFSFLEMM
MoOEMcEDdbI 5 L Hin-7c(73). = DfER
T}, &M KnEERE, BIRERA, SR
#, FErREER, CT LNERE, BNERL &0 L
Tz, ZdD7z®, coloboma:C, heart disease: H,
atresia choanae : A, retarded growth and retarded
development and/or CNS anomalies: R, genital
hypoplasia : G, ear anomalies and/or deafness: E @
FERBEOBLFH E-wERBELELTALAB
CHARGE association*" & 2 & 17z,

v % #

1. IREREE O IIEETH

HEBBHERFIMEHL T, BEDERET PRI
THARENEO S D RERN, ThbbimofiEy,
FTORREECOWTOEREL L ITEEFHE
58 RERBFEORIERCo>WTIE, e FTHY
Feda FOSEBYRISMbRhTV B, EREHBE
ficd, = v 2T X BRIk 2/MBERLAARL L O
SB35 2 RFRIT0 05 B0, TOMOTBHEE
ZoWTIkiEE A FBRFE IR T,

Ochratoxin A %, Aspergillus ochraceus, Penicil-
lium viridicatum 72 £ D H i X H EEXhAHERY
©, BAMERAOEFCSVCTETRETHLN, XF
T REPICERCBE L E L T 59050,

ApFgecit, Jel:ICR =v A0EE T Bob11E®

RIFRRF « g 1227

Wfhiso Hiz, FBELOEFEAIC ochratoxin A A
£ L, MEI6EBRFORMEEMEMCEBEL T,
FHOWH YT o7z, =9 2L e b TRBAHR AR
7o b HBEXEEE T A B 1%, ochratoxin A 235 X hi-
v ADBETHE»BIIARE F ORBE2. 58 LB
468 BEREO~-YAREI6HE e F DRBALGEIC
Y5 51050 Qchratoxin A 1%, #E4E 7 Hic5mg/kg
535 LRMFECE G ) T, 3mg/kg 3ka
FREER, HHRAEEE b ICRBERE BRI EY)
RETHHZ E® L, HIR8 HEEIC3mg/kg 5 L
THESHERIMETE B 0HiT, IR 7 Bi2ix3mg/
kg, F4E 8 HLIBICI5mg/kg w L L1,
EREELL X EIIRBEO/NERABE I AL
5, R L AT 5/ NERR R SRET R Y,
WhP BERERRC B EELLRD, T, B
KEEREZ, TXTUMBRIZABREZ, =¥ AT,
Rk IRE I BicdsdE L, mEF I/
AixklEiz el hBRSKaE~E51t - BF
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MBERATRERIHENT RS FTHRIIL T
P, BEHE 9 AL o ETRBENRE, T, Kk
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FEMifasmEOMICEEL T 5, KLERLERD
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Axenfeld-Rieger fEf#%f, Peters &7, 5 M$E A,
MM ARIEE L £ 2B L < ii5F 2 EERR ante-
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DREETHOT, ERABENICS ZoRESHET] &
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