WEES - 2iipNe

B =

LF/ A BORERREED

AN
WP 2

UNE ) F— g vEE

7

ERAE AT 2005

7y MNREOREICRIETHE

/L

EIPNES

¥—7—F

LT/ A VR, BRAERRS

=

RS v b

Alal, BFERA A Z TR v ML
Hix8H. 9H.

WCVF 4V (RA) #8525 &, REBRIEL
IRARTRE L, ORI
10HB LU 11 HICRA % 60mg/kg DR E THEREO®RS L, EiR20HICZDBREZ RS

HHEE. 7 v MEE

=
=]

A BB EET LI LML TS
WKRIZTEEIZOWTHEN/2, DATY D

7R BERIIE CTRRBORCRHFHOMB 2 LICEPRON 2, HIk8 HE I1HORKG TIF X
CEZ-HFROMBEELRL, HIEIHORS TIIETOREIMLE L7z, LA LEERIOBDHS TIIOF

. BRBRZEM . /NEE.
WHETL2EENEZ (BB L, AHEERORE
EEZ LN, EFEEREOTEII OV TUIMAEE~

2L SIS

LF 4V (RA) BE¥ Y I VAFELO—D (K
1) T, AP IIHEIEFEL. 250 LEEBHEE
OB L OISR R WETH 5, F7oH <
ﬁ%)%%oﬁw@ﬁh%% RN R iz % Y
FRFR 9 ICHE A& O R B CIEE O G mménaiv
kiio“(%f:‘” o ~HRADEFHRGIZL->T, L
DERBEPRET B EIZT T AW, Fy k5w

COOH

all-trans retinoic acid

CH20H

retinol(Vitamin A)

R1 LF/ALBEELZI D ADEER
=NV ABILF A VEELF =N (EF 3
v A) OREER

NO% EOEEBEHERMEBORE &, Z0EH.
B, RADREL 2 2 Mg~ ofERIc L 200

DEBL B EDTREEI NI,

AL, EEL COBEWBE O EE

INBAZ =250 2 B BWTHRICHRE S Tw b
P CREERERDPHOBAL., =FEDHEEDZD
isotretinoin (13-cis-retinoic acid) # HRH L7-&HE. FE
BoEr#HE SN, RABRFIOL F~OBFHIZOWT
RIEE B ofze, EREIMTL (ROONEHHORIL
RADHE A DHBEREIIFTH2BREUIRLLZ L, ¥
BHOLRARHESTHHIZ L DikA LHERSEHEL, &
Eud BN EDUEBTH B, 77 ATIZEIE S HORE
BRICRAR G 2728 2 A, KEREOEIMEEE OFE
PROBENE CREL, DLW THREER#EAEIZ
Ronzo, $7284 8 HICRAZHES L, 5% 88
BT PAPC B VB G BE SRR LR IS LA, AR
faici < B L., EHNERCMFHROBERTE LR
TZEPFHLP IR o722, T v b Tld Kochhar A1
9 H2511H F TRAXERIXSE LR, 2oXEkk
WRICTaE#E. AN, AR, 3R, OFREZR0T,
F7zKistler'® {3, v FOEFROBA2AS1I9HDEIZ
120mg/kg DRAZ B 5- L7z 25, @iE8HE 9 H
G SN BB TIERRINES b ®E . EIE10H
CISHESHE» O RHEREEFEIT I LEHREL
TWwh, ZOEITTy FEHVCTRADKEBIZRIZT



WERZEASE YN YF—3 a3 V¥EERE AIFS 2005
FEIIOWTE, EAONRFERLEERORESOH 7
FBiEH B0, KPBRROSHICOWTEOHEML HE
T\, F I TAIIZETIZRADOKIIEIRICRIZTEEIC 5. Mstinig

DWTHANLHEHTRALZERS B2 5 11 B D&EEHEIC
HEHKE 27w, KB 2 BROAESFEOHED
iR Y o EaA

B &

. EREY

7/F®x%%%@£§%fé RO A%RLT B0
BEFO—ELIERZRDODAT v P& vz,

FE 160 g ~180 g DDA T v | % HHi HERE) W f2 315
FHEEHDS 6 BRTHBA L, HIME»—Y, M
17 —YHIC4~5ILEESE, | (0A—2. HE
7L7, BKE) LKZEHEICERSE/, 8MEICR o
CRIEMAERLCHES—YHIZL 0 1 T16H/M
(16 : 00~ 8 :00) FFsE, BEEAXT 2 ME L.
BT 2RO b0%EET v P LIEIROH &RE L
2o BIE &M EIEBAREM 7 0 00~19 1 00T, BE
234°C, BENE5RE L7,

2. MRS
RA 1Z all-trans B @ retinoic acid (Sigmatt) %M\ A1)
—THICEE L, BE5EEIFEAEKkg YY) 60mg &
L. BRI BRI S OR G L 2B L 57012
HRS8H, 9H. 10ABXU11 HDOFET KIS
TR AV TREHRE RS U, fEREICIEE ) — 7%
B Ekg K72 ) 10ml % FHICERRROHRS L7

=RV

3. 3 #%

WiR20 H BB E — — 7 VB T CHEMBEAC LY
BiFL., RELTFELZROB L, ERER. 2FLD
BB T~z ERIZOWTIIAELZHEL, —
PRI IRAE 2 R 7z, BT~ DIFIRIC DWW THEER
TEREBE T TBE L, HTRHOHEIC DWW TIE
EREOAEZRTHSOXRMECL L, K &L
EERBORLE L

4. BROMESR

EFERBRROM2/3 2 WIERBIET, 9% Ty ) —)
LBETUFY Ly FSET L
ERELfTo72, FELLEK
) EE TS TEREMSFE TS L

IZRE L. InoueiE® |2

LT YT N —DEHE
=K 1350 %

BEEFHOBEOHEREFBBICT 2EE4TEHE
L7zo ZETHIEH (%), AR L& UK. HF
B (%) BLUNEKFEOBEIZOWTIETRTHA
TERERT, TH-ERE. B UEHBREEC
DT Student D URE & IV 72,

#® R

MR8 A, 9, 10H, 11 HORAEEFESEHIZOWN
TOERE, BT AFRER. RETPHEE, FF
RAEUBEE, FREHREELICFED:, RADHE
BREIIBVT, FWERRIIHEREL ENED LN
oz, REBEBHEIIEHSHETRELREIRDOL
N7z IR 8 H TIREERRD 8.7 % AFECIE, k9
HO#EGTIE100%, HIEI10H TE17.3% DIBTAE % 38
O, WINLMERLOBICERELZENRDOON, L
A UAEIR 11 B 5 TR IR0 C 33 BB BE & o 10 2
BERO LN Loz, FAEFROKRET, HIESHE
I0HIGBICTPHEREORI PR SN, FHFRORE
WZOWTH KR EH B NAERICEVEE LR
L7z

&R
HIR20 HICRRO b H 2 HGHNICE 21T

iz, HiRS HORAKRSGETIE, k%f@if&%@
6.3%2/h 0, OERB L CHESMIH L7205, AR
EDORICEBEIIRBDOON o7z, BHALZT L&
THILAENZNIFE 2 FIFED 6 N7z208, BB
RCEBOEIR S o7, HIEI0H DRAMIE T,
AFRCEDONIHBIT 4 HEHPROEHEET, &
WHEEMOFE (MEZL14.9%, EEREHRT79.1%, EF

17.9%. /1N5E64.2 % bm%j%\d$%4$%>£;0
FEER > b BE ORI - 75 (ZHH#TI1%, 4

IR 104%. R 80.6%) »H
L7 (M2a, 2b, 3a, 3b), FRIIAHKSHET
AT A7 %I HEE L, @ E0°15.8% . /HNO11.8%.
BRERZZHAS9.2% 1A LN, WTNORIDOEE bR
BICHRTEEOEN D Sz,

HL82.1%. HiE11.9%.

W
HEEHEEFOREIZOVWTIE, TR S HRAKREE T,



WEES e

23

K2 Zv i MaROMEKR
affiR10 B IS4 ) — T %5 L 72 B8 A & 19 72 g
20HDZ v MEROME S (2> ba—i) X15
b ##%10 H1Z60mgkeg DL F /4 VEERIRE L 7- B8
LRTFREREOT Y MEROWME S NGE, Rk
W, /NEE, R AT (KH) X15

DB Fo s Y R

g5 2005

X3 Fv MNRROEES
alIE10 R ICA ) — TR 5 Lo 80 O 57 iR
20HOT v MeROFEG (> bu—J)b) X15
b E#R 10 H 12 60mg/kg D L F J A Y ER%#5 L 72 BEE)
LRHERELEOTy MEROEERE RBHOLSH
M, BEEZRT X115

M4 Fv MARREEOMEE
aFERIOHICA ) — THZHREG LBERIrS/T v
MERBEZEOMER (2> bo—N) EEOLWEL
Ry BFE. TH. EE. HERICEE X563
b R 10 H 2 60mgkg DL F /A VEER IR L 7 BHE A
BTy MNEREEOMHEEGE LERSTHOHFEL
T (KHE X53

5 Sy MNRROBHELEHOEREE
aFIRIOB I ) — Ve &G L BRI O@-T v
FEREHE LB SCEE S TEEIISRICH
$ELTWAE  X30
b IR 10 HiZ60mgkg DV F / A v Eex %5 L7238
58729y MNEREWE EBRELTSTTHE B
BT EHEORRE., BHEOERME (KA. B&
Bl (BXRED)., BAHE (EXH) 25R7T X3.0

MR & EREEOREED 5 VIR 2R L7225,
MOBERTIERFEERS b ol WIRIOHEKET
i, AR TRTOBICEER T 2 EREFHB L
(M4a 4b), HEIIHORAKZETY, HIRI0HES
DA L FREIC, BB & LBREEICHWERROIH
PO LN H, LEE. THEES L OHEEHITEIRI0
HiZEBOEHE (4b) WRE o7,



WES & JEip NS

—F. FHIEHEOFRIZOWV T, ERE10HiES5 5
B ROBIATED b N, BT OB 0 R
¥ EBORE, HEOSEE. EF. THE. BHEOR
B L) BEX -7 (K5a, 5b)o BB ORE I3
BOE LRI, IR0 ORAZSET, AATHH
DEALOWHRIDR S N7z,

z =

DAT v MIT7 Va2 FARBRICHT 2EREHIE
WZETHONEERRDT Y b THDHP, ZODAT
vy FORKREH. 9H, 10HBLUIIHIZRAD
60mg/kg % BRI OMBEOHRES- L LTHE 2, ZOREICER
ERARTAER, MR 9 HOHRG TETORIEAMEAIIE
TERLZ (Rl)o COMIRI HORETHIERLE
WZ o7y FoRBETURIC IRESNATEY
 RAICK D IEBIERICEES T 2 RIEDOIEE 2 58F
BTN, BEMICHRBOBERPHESNSE Z LICLD
IR AR T EEZ DN, SHOERTH &R
HMORTHETHY) ., RAOES 26 LR ICEE
T2 DTHoTz, iR S HIRSHOBIE L EERD
T8I%VFECTHETH Y . FHBED1I% LILNTHEI
BWEEZR L7z, L LR 9 HIRGH L &> T, &

24)

UNEY T =va YEERE AT 2005

IR HIICFETE L 72 DR JE DS 3B T= Bl 5960 Fp 1060 (16.9%)
FHELZZL LY SARGHOECEROETH, Kl
BHEAZLB3EZONT, BFOEENLIER LB ¥
BLorBbhi, BRI BHRSE CIEBICETIEI
5%ERDBLHL DB LOBICERELRZEIETRD S
Nihhrolz, THIRI0OAFESHOBTIREDL 173% L
HIR8H. 9 HICHNTRETH 72, 20T LI3EIR
8H. 9HTIZR ADREELZII7-IEFIFTOFH R~
fTofznicxt L, HIRI0B D TORS OREBIIER
TAHHANINZZ EEZR LTS, LzS> TEFED
RARESHIRO B L I0HOBICHFEEL, Zn X1 FH
DRADVER IO L% MR 2 BEOBIRIC L VIR
AL TLE ) DITxt L, EOIER Cld iR ic
B4 2 MBICIZEEET. 2OMORERROREICE
BEPENENENOFMICHTEIBEN DO LRSI
725

FROFHICOWTHE, HIRIOBEGH TETOE
RBIMA O 2OFEFRD LI, HIRS HB L UFFELL
HOHZLETAROHI0OBIZLLREL Bh o 72,
HIRIOH OBREG THIRLAZFEOENIOW T EILE
AR & BEET 42 5 BER I A OB BIcEEIS
o2, HHR 8 HOREOBE, PHMEROFHL L

R1. LF/ACBOSY FARICEADHE (I35m5H0)
EWRB O URE (%) * R
#5-H (52¢- w ; L can THBERAEg HFREH SRR
(EH+SD) (/R B (F#+5 D) R %)
RA 10 75(75+224)  59(78.7)** 16 2.46 044 5(5) (31.3)%+
4k 8 B [ (49/10)
C 6 52(8.7+1.37) 1(1.9) 51 3.16+0.49 0
(1/0)
RA 10 89(89+0.82)  89(100)** 0 — —
1% 9 B [ (89/0)
C 6 47(7.8+0.69) 2(4.3) 45 3.2440.04 0
(2/0)
RA 10 81(8.1+243) 14(17.3)* 67 2.37+0.82%* 10(67) (100]**
FIE10H [ (13/1)
C 6 48(8.0+1.64) 2(4.2) 46 3.11£0.20 0
[2/0)
RA 10  80(8.0+133) 4(5.0) 76 2.89+0.69 5 (23)(30.3) %=
HIR11H [ (4/0)
C 5 43(8.6+1.63) 3(7.0) 40 3.1840.51 0
(3/0)

¥ IHABEBEL t " BRECBTHBEICSORTEELRE (¢ p<0.05 *=*: p<0.00l) 2577

C:aviru—iv (1 —7%)

10



10 ik R A

TIEHBF B 727217 T, MOFHIIHEEHTH 72
(£2), BIRIIHOHKE 225 L EREEH L BOF
Br LTSI ARBE L TWa 2, #0fREIFEELIOH
BEOHELRTA RV OTH -7, Kistler it Fu-
albinoZ v M E HVWEBROERELIT-oTEB Y, SREDOE
BB R AP HELTWwEY, Lo LIERIIH#K
S50BRTHEFORFRE(BALLZVIE, BXU
i 8 HF SRR T Fir S0 hE gk O RE )
BTWwaZEWEGEHOEREEL > T, TNIERA
DHEBIZLDEPDLIVERMEILLZbDEEZD
Nns,

PRTchE Licv oy A TOER> (2L ), HEHEH
HHOHFLIE, BEOMYIZB VT OHSOME LR
HFIZH MR ANDORADEEILL 52 b o
7oo FIREOREEROREIL, MR LEMBNOE
BOEHIZL DRI o MEILOBREAEPEETH 5
ZEERELLAN, SEOT Y FOBETLRILZ LAY
EZbND,

T EH

DAY v hOHIESH, 9H., I0BEBLUI1HICRA

UNEY T a Y EERE AITE 2005

% 60mg/kg DR E THERE DS L. #HIR20 HIZZ Dk
RARANER, BEEHIOE L TREERPPFEOH
HICEEBR O N7z, iR 9 BOZXSTIIE&TORRRD
BEHCRT L, HiR S BOHES TH#80% DIEIRITE
T L7z, RS LEIRIOE & 11 B TIFBTERIFE L
KM THEBOERPES 2D, FHOREIZEIR10
HO®S &R L7z, HFRIGOHR, Bkl M,
ANO7% EOHBHEEMORT & ZaHm, gil. R4
EOBMREHOPEEFEICHET 2 BEDIS (HRTE
7o BEEEMORFE I, RADHEIE L 72 A MR
ANOERIZE AL DODEZ L, FLPEEROFHIC
DVTIIAE~DEEBIZ L 5 Z EHRBENT,

#HO®
REEDLDLICHIZY, JHE, THEBY £ Lok
REEFEE | BHFHELRRETFERICEHOBLH
T,

X ®
1) Strauss JS, Windhorst DB, Weinstein GD. Oral retinoids
: A workshop. J Am Acad Dermatol. 6:573—832, 1982

2. LF/ A BICE>TTy MARICREL EHOR
® 5 *

SO RSN FE9 0 FEIRIOE FIRLLH

RA C RA C RA C RA C
AR 1(6.3)2 0 - 0 10(14.9)** 0 0 0
HE Bkze 0 0 — 0 53(79.1) %+ 7(9.2)* 0
AT 0 0 — 0 11(164)** 0 0 0
E& 0 0 - 0 12(17.9)*=+ 0 0 0
/e 0 0 - 0 43(64.2)*** 1(1.3) 0
N 1(6.3) 0 — 0 44(65.7) *** 0 9(11.8)* 0
NE 0 0 - 0 43(64.2)**+* ( 0 0
i 0 0 — 0 53(79.1)*** 0 0 0
T F9 RS 0 0 - 0 55(82.1)*** 0 13(17.1)* 0
e 1(6.3) 0 - 0 8(1L.9)* 0 1(1.3) 0
iiip N 0 0 — 0 1(1.5) 0 4(5.3) 0
HE 0 0 - 0 7(104)* 0 12(15.8)**0 0
R 0 0 - 0 54(80.6) *** 0 0 0
MR 0 0 - 0 22(62.8)*** 0 0 0
[Ny | ey g 3(18.8) 0 — 0 14(20.9) #=*+* Q 0 0
KT bl 20125 0 - 0 7(04* 0 226 0

1 A HEREILBOWTHREBICHREELRE (¢ p<0.05 **: p<0.01,

a. lBRE (ERKE %)
— EBRESN o7
C:aviru—n (V) —"75)

11

: p<0.001) &RY



{7 [ R

2) Peck GL, Retinoids. Therapeutic use in dermatology.
Drugs. 24:341—351, 1982
3) Goureia J, Mathe G, Hercend T, et al. Degree of
bronchial metaplasia in heavy smokers and its regression
after treatment with a retinoid. Lancet. 1:710—712,
1982
4) Kessler JF, Mevskens F1 JR, Levine N, et al. Treatment
of cutaneous T-cell lymphoma (mycosis fungoiders) with
13-cis-retinoic acid. Lancet. 1:1345—1347, 1983
5) Kochhar DM. Teratogenic activity of retinoic acid. Acta
Pathol Microbiol Immunol Scand. 70:398 —404, 1967
6) Kochhar DM, Aydelotte MB. Susceptible stages and
abnormal morphhogenesis in the developing mouse limb,
analysed in oegan culture after transplacental exposure to
vitamin A(retinoic acid). J Emnryol Exp Morphol.
31:721—734, 1974
7) Kwasigroch TE, Kochhar DM. Production of congenital
limb defects with retinoic acid.:phenomenological
evidence of progressive differentiation during limb
morphogenesis. Anat Embryol. 161:105—113, 1980
8) Newall DR, Edwards JRG. The effects of vitamin A on
fusion of mouse palates. II. Retinyl palmitate, retinal,
and retinoic acid in vitro. Teratology. 23:125—130,
1981
Kochhar DM, Penner JD, Tellone CL. Comparative
teratogenic activities of two retinoids:Effects on palate
and limb development. Teratogenesis Carcinog Mutagen.
4:377—387, 1984
10) Johnston MC, Sulik KK, Webster WS, et al. Isotretinoin
embryopathy in a mouse model:Cranial neural crest
involvement. Teratology. 32:26A —27A, 1985
11) Javis BL, Johnston MC, Webster WS, et al. Isotretinoin-
induced ear malformations in mice. Teratology. 32:27A,
1985
12) Wiley MJ, Tibbles LA, Wong M. A comparative study of
the effects of retinoic acid on the morphology of caudal
tissues in mouse and hamster embryos during the 24
hours after maternal treatment. Teratology. 32:49A,
1985
13) Kistler A. Teratogenesis of retinoic acid in
rats:susceptible stages and suppression of retinoic acid-

induced limb malformation by cycloheximide.

Teratology. 23:25—31, 1981

UNEYTF—v 3

12

VEMER ATE 2005

14) Steele CE, Trasler DG, New DAT. An vivo/invitro
evaluation of the teratogenic action of excess vitamin A.
Teratology. 28:209—214, 1983

15) Shenefelt RB. Morphogenesis of malformations in

hamsters caused by retinoic acid:relation to dose and

stage at treatment. Teratology. 5:103—118, 1972

16) Taylor IM, Wiley MJ, Agur A. Retinoic acid-induced

heart malformations in the hamster. Teratology.

21:193—197, 1980

17) Wiley MJ. The pathogenesis of retinoic acid-induced

vertebral abnormalities in goldenhamster fetuses.

Teratology 28:341—353, 1983

18) Wiley MJ, Cauwenbergs P, Taylor IM. Effects of retinoic

acid on the development of the facial skeleton in

hamsters:early changes involving cranial neural crest

cells. Acta Anat. 116:180—192, 1983

Rosa FW. Teratogenicity of isotretinoin. Lancet. 2:513,

1983

Yasuda Y, Okamoto M, Konishi H, et al. Developmental

19)

20)
anomalies induced by all-trans-retinoic acid in fetal mice:
I . Macroscopic findings. Teratology. 34 .37 —49, 1986

21) Yasuda Y, Konishi H, Kihara T, et al. Developmental

anomalies by all-trans-retinoic acid in fetal mice: II .

Induction of abnormal neuroepithelium. Teratology.

35:355—366, 1987

22) Inoue M. Differential staining of cartilage and bone in

fetal mouse skeleton by alcian blue and alizarin red S.

Cong Anom. 16:171—173, 1976

23) Battisto JR, Smith RN, Beckman K et al. Susceptibility to

adjuvant arthritis in DA and F344 rats. Arthritis Rheum.

25:1194—1200, 1982

Vikers TH. Embryolethality in rats caused by retinoic

acid. Teratology. 31:19—33, 1985

24)



MEBFEARS UANYYF—3 3 VEEEE fIFE 2005

The effects of intrauterine exposure to retinoic acid
on development of rat fetuses

Hiroyoshi Konishi

Shijonawate Gakuen University
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Abstract

Retinoic acid (RA) induces various malformations when given to pregnant rats. The present study was undertaken
to elucidate the developmental anomalies induced by RA in fetuses of DA strain rats.

RA (all-trans type XX. Sigma) was orally given at a single dose of 60mg/kg of body weight to pregnant DA rats on
day 8, 9, 10 or 11 of gestation. On day 20 of gestation, pregnant rats were sacrificed to obtain the fetuses.
Examinations of the 20-day-old fetuses revealed that administration of RA on day 8 and day 11 of gestation led to
similar occurrence of malformed fetuses and day 9 of gestation gave no live fetuses and on day 10 of gestation led to
many kinds of malformations including cranio-facial and axial skeletal anomalies. These findings suggested that the
primary effects of RA on the cranial neural crest cells leads to the craniofacial anomalies (cleft palate, exophthalmus,
facial skin tag, macroglossia, micrognathia, microstomia, microtia) and on the neuroepithelial cells leads to an axial

skeletal anomalies (spina bifida, atresia ani, kinky tail, short-kinky tail, short tail, taillessness).
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