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4F3] nitrofen & #ee] 2, 4-dichlorophenyl-
p-nitrophenyl ether 4 $-=pgl & 24 2] dhofe]
el 52 (TOK)g 4o sz 4
53 g},

wehd) & 2}E 2 nitrofen & Abg-ehel A g gl 4
At Fid goes e UEE FAStR Fa] o
Al 4 r1984d 64 139

o] =E2 1984 HEuthayyd olekg] o T2
A B2 F webg. L w8 Ax o« 3y Sy
M o9 A HEdddy Fodoez Yasigl .
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et Ay wdA o deAAE T e
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1) EEE

A 5ol 200~300gm ¢] 5] & Sprague-Dawley A <}
A 44 covtel F AHEhich, Mg fukil Do sz
A Aol A d4lsie] Lula of o) 5y
ghe] apgatol o, Fo W29 Aot A L
HE M7 Held = 3 4lFel E4sidd .

2) YEYd

(1) eN@el : 45t A AF FLG R4
A ABRE AEdls A S T2 FEA Yol
et obdl Aot Eell Y izl sabs]el s}
o] Felal AR Tk o 4l M 192 A
gl ot '

(2) W@F:

448 1: 492L-% nitrofen 2] Fofighal Fof el
el 422 ofem, g4l Alloglel  Sao] Bl
*4l nitrofen 250 mg/kg ¢ AT T4 2 A1 F
o2, 414 A1)+ 250 mg/kg Fof 5 M [ 322,
4l AM1od= 350 mg/kg Fo4 L€ MET2E, 54
A11el= 350 mg/kg o T MNTFLR sy om] of
E2FE SreAE 0.5mlab-d g4 A 11 4dd AT
S gt et A8 FE 7 1ovke]lH, o 23 5Soby|
F Apgsbgl o

A T: 244914 =% E9 2 nitrofen 350 mg/
kg & 414 #1004+ AT R AL AToE,
nitrofen 250 mg/kg - ¢4l Al11l=§ A7 Fof 5t A
&+ BEe® shgl el
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28 W: 24194 ovleledl nitrofen 350 mg/ ke &
4 A0l #T Feodstm faa s« sl g4l
M 159 Z(C3), dAl AMTYFDF), 94 A19d
F(E#)9 3goen 2z sope)q Agdtgx, d2F
& Ztab 2epel f ApEstdic

(3) MY :

a, Nitrofen S : Ful® =o ¢li= nitrofen
(technical grade)§ 50°C 2| S4=7] 5 2x1s &
#lagl F fekd o 0.5~0.7TmlAER o] Argig
ol gikedl AF Fssch

b Add c AW 1& 25 94 Azedel e
FakAlzl F owl=ke] AE F78 ST o E el E
157493 10% 2238 4 2YJAAF Fapyoe
1% 5% s

49 Tell A+ A3 Aol g4l A2zl b
FubAzF 4E FFet AFE S ol ' Wl AE
10% T Ee] fofef] 15600 Y A7 F =S4k 9 &
Yo o2 #1g F7F Bz, WA 2 g
A #elAd BEE abEeA e o)A sk 4
4 shg of,

Y=o Sqly HAL AL£NH H3, 2, 2
A, dEdad o] Hel, FRHE TR A2 Sl o
# Alefsbgdcl, FaEolAG A RAEHd S B A
whe] weop, el 52 WY, 45 ATEL B
skl o)

Ml Ggkaigl Hl, 44 gas FAF 53
&4l e},

olal #1590, #1790, A1990 - iAol sk
e os g4l H159s F& =277 3ol Haby 3
Agle] ®lv|FEZ L4 &2, Sx= e S RASH
dam, #1749, AN19Y Tl s E Haior 3
Het Aif, #Hal, 2o B8 farstn fo]AEE
4 Alapsted A22ds EubFs FUT wHLE g
a4l o

3. %A ae]e Kruskal-Wallis test, student t-test
gl Wilcoxon test-& o] &} .

¥4 # 4 H

1) #@ I: Nitrofen 8 3 RO{U0 THE XA}
$3 JIUUWUYE TE(Table 1)

# At ko] Al | Tl A& 850ke] F 420fe], A0
Foll 4 = 87¢belF 23ve], A HEe4 = 620kl F 41
=tel, Al Nell A& 63uhe]d 26vielald By &
o] dedm WE2FL 530El T 14 E YA o] @
gek, & I,0,0,N 22 g4 gejgdes 3y
oo s AR 7 gl (p<0,05), Wilco-
xon testo] 2lalal A 0 (350 mg/kg, 1102 )e|
BAak was el b ol uldba M) [ (250 mg/kg
A1 je) A e M [ F= NT2 +HE 4
¢ o gld. § A= & fdell = B 350 mg/

Table 1. Diaphragmatic defect and neonatal lethality of nitrofen exposure by dose and administered day

e ————— ==

Grouyp Control I I | N
Dose{mg/ ki) ] a0 250 350 350
Administered dav (restation) ] 10 11 10 11
Mo of litlers a 1] i) G T
Mo, of examined pups ] B T G2 fid

fexam. for lethality) {am) (59} (44) (22}
Mo, of DD{p<n, 05)* ] 41 3 41 26

9 (R) (6] (7]
Mean litter frequency of anomalies — 0, 456 0, 259 0. 663 0. 431
Mo, of dead fetuses 0 27 o3 35 6

(%) (51.9) (39.0) (79.5) (27.2)
No. of DD/No. of dead —_— 2027 17/23 26/35 6/6

fetuses( %) (74.1) (75.9) (74.3) (100)
Mo, of heart anomaly — 3 1 1 1

- e

*: P.value are derived from the Kruskal-Wallis test

**#: Number of anomalies observed({Number of litters in which anomalies occurred)

DD: Diaphragmatic defect
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Table 2. Soft tissue anomalies including diaphragmatic defect in fetus exposed to nitrofen

— e ——
Control A B A+B

Dosel{mg/kg) 0 350 250 —
Administered day (gestation) 10 11 —
No. of litters ] 8 14
No. of pups examined 43 52 79 131
Diaphragmatic defect 0 37(6)** 53(8) 90(14)

(p<0. 05)* 0, T1*** 0. 67 0. 69
Diaphragmatic defect with heart i] 10 0 10

anomaly (%) 0. 08 1] 0.08
Heart anomaly only 0 2 0 2
Muscle defect with hernia on

posterior wall of body 0 18 0 18

*: P.value are derived from the Kruskal-Wallis test

**: Number of anomalies observed(number of litters in which the anomalies occurred)
**+#: Mean litter frequency of the anomalies

Table 3, Examined heart anomalies
Anomalies Number
Truncus arteriosus with pulmonary stenosia{type 1) 2
Truncus arteriosus with pulmonary stenosis(type | ) and VSD and Rt side aortic arch 1
Rt. side aortic arch with anomalous origin of Lt. subclavian artery and PDA 2
|

Complete interruption of aortic arch with VSD and PDA(type B2 )
Complete interruption of aortic arch with VSD and PDA( type B) 2
Et. side aortic arch with anomalous origin of Rt. carotid artery and IFDA .

Et. atrial wall defect and anomalous origin of Lt. subclavian and carotid artery and Lirge PDA

Anomalous origin of Lt. carotid and subclavian artery and large LA |

kg, FoddL #1002 o] 73 22 Wb E
dE 9 dow =4, Bgksl Foidle] AT L
A& & 4 addch

HI-ZE 1ole] & A3 2F ofn|s]4 g A
& e d=3§ -Ejlﬂ-m oleld 7k #He AEE
e 2l 4y B A ] Fe] 0,456, M 0o
0.259, A W3¢l 0.663, s N-Fol 0.431e]%ich, &Fs
45 T AP iAol # At A de] Iaby o
v M 14 27°=]5 20°}2] (74.1%), | I2¢] 23=}
el 3 170k2] (73.9%), A Mol 35°k=] 5 269)=] (74.3
%), A N-Tel 6eole]F 6obel (100%)5 2 4 91vhe 3
69eke] (75. 0% )l ek, elelgh £ 2 ofsl FE59 4l
Yok Apte] Fag Hale] S 44 ¢+ ddd=h

AA4ge AIF, ANF, ALTF, ANTFe) =z

51.9%, 39.0%, 79.5%, 27.2%0ud],
A4 2 Al L] B, B, 0Nl A e
Babs] gl o

2) W I §He A:F ZEEClE 782l o
AMIE (Talile 2)

A4 12 Aael 4] g Fell 4] YHup 2l fo] #
b Fe MER UAe] Hager g o
MEF 2ol AMTh A & NEE 2 AT+
g Fofgufst Rl d Hapod 4 44, Y A
£8 urdvlE, obE Y, YA AEa 4E2H
2 FAE vl A FAshat FAld Fol Gk Fd )
ol =& A= A KH4E$13, 24, 2ok, 2
A= BAs
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Table 4, Location and characteristice of diaphragmatic defect

Group A B Total
Size Size Size
Location No. (%)
S M L No.(%) 8 M L No.(%3) 8§ M L
Rt. posterior 11030} 2 8 1 49(92) 11 36 2 6OCET) 13 44 3
Lt posterior 14(38) | 13 0 0 0 14(15) 0 1 13
Rt. and Lt. posterior 6(16) ] i] B 20 4) 0 2 ] B( 9) ] 2 6

Others(multiple or

2( 4) 0 i 0

B( 9) 0 6 0

median} 616) 1] 4 2
Total 37 2 13 22
(%) (100) (5.4)(35.1)(67.6)

53 11 40 2 an
(100} (20.7)(75.5)(5.8)  (100)

13 53 22
(14.4)(58,9)(24. 4)

S: small, less than one thirda of hemidiaphragm

M: medium, one thirds te two thirds of hemidiaphragm
L: large, more than two thirds of hemidiaphragm

Table 5. Content of diaphragmatic hernia

Liver Stomach Intestine FPancreas Kidney Adrenal
Rt. posterior 60 0 10 1 2 2
Lt. posterior 14 14 2 pi 0 0
Both B 1 2 0 2 2
Others B 3 1 1 1 1
Total a0 18 15 4 5 o]
2 st A A= s2etelF S7ebe], BEHlA e TR relE o] ATl (k) 374

79vte] §- 53vte|ell 4 A Aot QA Ee] FAsm 434
Y Aol 4nl 126 Fatsicla ofF 10dell 4= 4
2 ub o] Fobs gfch.

4y gy o2e Table 383 e}, =3
sb Bg-apo] 8] TRo] S HlAb 184 2lglel,

%z

3) A9 W2 B (Table 4)

(1) #14) - & 109, 350 mg/kg 5o F(AF)E 4
Auf Af 37l F Bnellh o] F Nplel, Geloll A
# (tendon) -5 5]2] sh=] of 3] 48] =l A £
oMl a, #11als 250 meg/kg Food (B )2 534
5 5l 7F 8 &-5-904, 26 7F A N-$el] #1122k e}
gt AT A 36 116, el 144, bR
<+ el 6ell, 2 (FedelAG Tl HAP)A 6
ol 2, BEdlA e oF34 24, chubyd 290 F A8
490 7k B 54| glgli.

(2) = 7l : 8 AE847 43 g 1/3
ol b4l o, 1/3~2/34¢], 2/3o|4 A=1§ A& ==

T 2202 b vk BESIAE F(eh)e] 534F 38
|2 7 ghel AT wlamy A E4-90 ge},

2l 3o 2 £ Arle FFE 606 F 4447}
Flh)elgln, 34 140 F 13 7} o) (L) E 3 Fo
Fauc dianck 44 i 2 A5 AE
o A E o) ATl 38 8 4,641, 3 mm,
HAE W 8642.0mm, 4548 AF 6.7HLO
mm, 7JElz WF 5342 5mmel4m 0.4 mm 3] &
gt @ gatersie o+ 22 ALy 10mmse) o
Aokl Ay ARk Asa chodge, 213904
2 AL HRE 3F A YN A g feg
Wil gle] A 897 babse] & FHow s g,

(8) 2ok el el ot 1alel 4= 255
B abe] B oghe] Febst sl Y 2ekE el o,
1of| 2] Fodi alub Ao & AL LyEe Y f
vheby o,

(4) 337l (Table 5): & $a]« 4aggle] Ao
ol 4 A F& 457 g3 4 E fasgia, 3
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Table §. Ratio of total lung weight to total body weight.(in fetus of nitrofen exposure with 350 mg/kg

orally on gestation day 10)

Experiment
Control —
Without DD with DD Rt. DD L. DD Both Others

Examined fetuses 43 15 v 11 14 6 6
TLW/TBW 2,97 2,15+0.41 1.53+0.31* 1.68* 1.48* 1.48* 1.3a*

(%) +0.16 1.71+0.44 +0.35 +0. 26. +0. 31 +0. 28
Right/Left(lung) 1.89 1.91+0.13 2,150, 49 1.94 2, 90% 2. 43% 1,93

(%) +0.17 2.08+0.47 +0.36 =+0.45 +0.41 +0.45

*: p<0.05, Student t-test
TLW: Total lung weight

DD: Diaphragmatic defect
TBW: Total body weight

Table 7. Development of diaphragm according to gestation day in pups exposed to nitrofen(350 mg/kg

orally on gestation day 10)

e

Diaphragmatic defect on

G‘E';“i““ 1]‘,}?" fftc':lra gross examination Light microscopic examination
¥ ' Total Right Left Both
c—1 13 Variable developmental stage of pleuroperitoneal
fold
15 c—2 0 No gross examination
cC—3 1
Cont 11 Most showed closure of pleuroperitoneal membrane
D—1 12 9 5 2 Most of defected margin showed asmooth round
end with protrusion of liver into thoracic cav-
17 D—2 9 8 3 2 ity. Two cases showed absence of pleurope-
D—3 2 o 2 o ricardial membrane and plearoperitoneal memb.-
rane.(stage of gestation 15 th day or earlier)
Presented diaphragm with partial muscle deve-
lopment.
— . ) Complete closure of diaphragm with partial mu-
Cont—=1 9 No diaphragmatic defect scle development.
Cont—2 10
— Most of defected margin showed rounded end.
E—1 14 ) 4 Some showed tﬂ.pt.l"bd end. ﬂn_e case of Ki
19 E-2 8 & 0 b showed focal vacuolar degeneration of muscle.
E—3 13 10 4 [
. Complete development of diaphragm including
Cont—1 9, diaphragmatic defect muscle formation.
Cont—2 13

& As)#e, HEL F2 45, $3E FE 43,
s+ E8A A, A%, el e AHE F
ol 4 A= gl =,

4) H2| @t

#l 4-# ] 7 (dissecting microscope)sll 2] g 34
FAt dald o B ALe] e FHE dA 3R

o] #E $1= wel4 Nl o] 2P S50k
ars]m bl sl HAd AF () 54 A
s el Yeld HAF2e o T gl

alg] FAE A Adde] gk el A8 FA
B A3 wE Fabgld od 1.5310,31%E o 28
2,87-L0.16% et #2lg s Adg RAFHR(p<
0.05), 1F #Fe] de AfE A5 dd o AT 3
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Table 8, Effect of nitrofen on birth weight

T T——

Mo. of litters

Birth weight
(gm; Mean--5D)

Mo, of fetuses

Experiment® fi
Control 4

52 5.15+0.6
43 5. 960, 21

*: Nitrofen ndmini.a;ertd orally with 356 mg/kg on gestation day 10

S

Table 9, Frequency of diaphragmatic defect according to sex

—

|

Examined fetus

Diaphragmatic defect o

Male 71 49 69.0
Female &0 41 68.3

A5 2o Folon (p0,05), +54 A& A+E 4
& 25 gtaetglcH(Table 6).

5) Sizye fojHEY UYPLH

YA AL i 24EYe| HH e
A o otz e o4 alAse] Tk g ol E A
Sy iy HYsin FEuEE 2 Foch yAy
Egoll Al 3Ll Hyd wite gatsA g
b, A Add wetsd gabasl g fde Fr e A
B ohe]glbw HAuts} slde $9l9] e Al g
F& Bl Fg o of X5l o]k YA a4 W
golh =& gy + gdeh

6) B9 WRDH oE BE(Table 7)

ol 4 M54l & Habd] bk dhA] gt v
A2 4Lz A4 pleuroperitoneal canale] <igl -A3e
2 garsigda ofa utgela) ] S4ebak 3ol At
sjelow wkel, ofZEE of HE-E S M E L
9 et

aldl 179l 38 AE - dvbele 4] 2y s A A
£8 ZHe w1 f Sy o)« 230ke]F 190}2] o] 4
e PN S T B B - e i B | R
o 2l e

#lu] 7 2 3balel] 4] pleuroperitoneal membrane o
ob3 edegld 2 g) v FihdE k] EEEe] aldich
gy} Al weld FTFA Bz 4304 43
a] gre ube @ ) SR olgrl, g1y 4R 2
whe K el 48] bk ¥ 5 dgich

e 2} 2ed) (Dy)oll 4] = §-&-2 2T A
o ubglelx§ wo]lg ubwl 2l Sef 5] 2 SEehal Y

o] B4 = Alahe A (4 154 el A

7108 Wb Barsiglch, AE2FAAE EF AEN
A oglel T3 473 s Jre WY g4
sov =48 g N Ak o] Fojal /15

al4] 199 F& 4YF Seleld] 25 YA A
4 ZHe dAbg 249 350eld 24ctelsl H A
Aed oo 2240s 9% oixs) Fe LFE
ook, 232 YA ALe] gln S&HFAA 8
Aak wtehs Be] Foc),

72 E}

Nitrofen o] 2|4 #F2 H#s= d¢€g T4 515+
b.6gm o2 @ E2F2] 5 06-20,21 gm el &l=s] A
ol e} (Table 7).

Audl e sFle] TlelF 494 (69%), st#ie] 60l G
414 (68.3%) 2 44 2= glgeH(Table 8),

i ot

Nitrofen 2] 4] ol 8t ol 3= Ambrose 5% 2
# M ol ol AT KAl T4 A A (LDl
el 4] 3,58 g/kg o] i &4 Fel 50,000 ppm T
A 13« Apabela 12,500 ppm EAM A& 1359 ¢
Al gk g ghal o sedll o3t Al = 20~200 ppm
o] Al = S-=hge] g2k 1,000 ppm - FEYE & =
stol 4 Eahal e g dvlAds] e ot s Al u
aheban gk,

=4} nitrofen -2 o}fubel =z} 2% 283l Chu F0
off #lalml FEell 4 Mt zehE fidhel AEsd
i Millman 552 o 73}e] #3484 A4F5 a5
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sl

AL okz] 2] Apubel]l o $}e] Kimbrough$®.e g4 4
Aell et o141 A 744 18404 23 50 mg/kg Fod 4]
2 Ejab-Ee] E4F AAFE ehile BFage] 4
B Apubghfe sbabata Abuke] 38 g3 § osjelan
ATetddeh. =G Anit @42 s Fae)do e
t s el g n s EAddE WA e gy
dslos A=ge] A Fabel s 8 ERol 4] lame-
llar body 2} r<bgk 43 & b nitrofen o] =2
TRAFAA L4 E (Surfactant)§ 4ol of gF5
Pl &Gl Al Gobrle 48 EXNae] s]lEds] Heigy
A A Al abetn A)Apatg e,

28} Stone F7& nitrofen & 2] a]ek A2 o 22
s TA e dals] shds g meSE4EN e
At Ee grigiaes v5 Hagl s s}
i Efh nitrofen s} Eeif4dEd H4E AT
dexamethasone & $4] %of 4] o] =}s] o g nitrofen
4 o dpe] d=lA goemw wmr da B sl
et 7 v} nitrofen o] 2] wiebaAF wlma] T
WAl b odAle] ggkg vl Ae|gtm wms)
st

X4t Weatherholtz 5] 2lsj4 s o2y pe &
%2 nitrofen(technical grade)§-of 7} 4413, 24 =
ALEFH 719 fgddztst 24 voslede],

Nitrofen | of § « 7= Costlow 5% 2|8 u] 23
YA ATl Adol 42 g 4T
a4 g4 Migde] A wg PR T
elofglA zhasle] olm 24 434 zhe] 5E2F} Aba)
ghel, 4l A Fod fFd FAANTF 4B
& F7hebe 50%3] Abk(LDg) 2 116mg/kg o W
asba gl =},

182 Wi gl e gle] 15704 Abakel] 4] 45
Yo7hy 99% Al abske 4 01% 7} 285 e dbe, Apub
o 2] 75%ell 4 AAr 8 EE YA vh g o] o
oAz s el Ape] Abub flal gl A aba)
.

A 4bge] Ay Lol A 4= 4l 4gof Abupof ol 4 &) ) a} A
&0l 5%l 4o y2nt dgo| spubglqlg] Fae
b2 Fhas|o] ofu|F 1ele] § Al 4 290z 25 g
At Aad e dabg 4 o, w22 45%e0] 9
Zslgios sl10Y+, 350 meg kg Fo 2o A eul
it 2o = fepitel, 28l Warkany %8 3 7y}
A-hel ababe] Fagge] SaAnk el zrb EEFEA e
Ly AEe g okghel 2t AL wfa g <+ glch

L Ehgl e

L AUAHAAE T4 4F nasfelo} 57
Avk YAt L] Gl WAL AZY Foz ve
A4 FY A4t gatal 25 ZIH 2l e F
fsteta 4 =g e},

HAY AEL A9 5ol vlmy £ Moz 24
ok 1009 Tl 4 0, 45%, 0,315 2asa glel, =35
FE AR 218 es) 8.5%e04 apsle} 3 414 o} 7]
AbhA] Lo4%el 4] At @ pe] gargepn,

A A+ gadoe A w31 falo
E 89 el WAel e mmD, o8] 8a) e 42
B, trisomy 184 7h3l Al 4eks w5 s
ehf] Wm0zt glet. hwl 4YFEE 2ol A4 strain
Zhell Ae]7} gle] Stock sl 4= 2.7%7F, D.H.= 7.7
“s7h, Long Evans & 0,9%7} =lalwd ghe g 2 =
fel-g F o 9l o= thalidomide, quinine, phen-
metrazine 3 H2 GEFTE F 4 da 28] v el
A ARAAE 19%W A 382 244 YF e 7o
A e,

A A& gEr1AE Wl el ool $4 4
ool Ay & e u abghel 4 Y A wre
Patten®, Arey™, Bremer §®| o)) 3 »)45|of
sleh, Aol e aAnp 4 4ME septum transve.
raum(Y 8 F2 ), pleuroperitoneal membrane( 3%
) FAE & EY A HeslE 242
o FUoE H45E A% 43 wEd g4 A
1190 = foregut(za})o] ob%o] sWTHe Aoz
AlFbs e Fhehd W4k Hit A Ze|F2 12~13
dell Alzfsle] FHata F22] ald s o8 T3 3
A% AW Aol o5 24 s o ol
Al o,

At A dbd el ool 2| 2rba] b4
Fatiled o], 3= 2 pleuroperitoneal canal 2| w44
© A 9 A3, F4AF 4 fEF siAiyal s
{mechanical closure)}® ale]ufs] o % 2z 2] Ha)
o 4l o 7b =olg of shbe] zals A,
4 Z intestinal loop 7} umbilical coelom 2 2 o] %
5] 2] §-&}x pleuroperitoneal canal 2 %75e el
ghepir ghep®, 2ol Warkany 598 wlebgl Ad s
of 23k FA WEel Ag QY4 W49 strain
of Wi a2 ¥ dgTAA2 At A we
Fe] F P43t affected strain of 4] = 20 =) wbe) w4
7b ol ze] wEbal A A 4] o § sl 48 a]e] 4 g)
cxd YA AEo] Pdeldels A4S At
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#2524 nitrofen « 2] 4t &) 2 o} A 2] e W g
HALF71Y el A 242 F4=td 43
AT 4= 15897 2 47z gl P42
17~18%1 7 | =, nitrofen Fof Foofl 4 = of V-3 23 5}
wete] A=dgE o 5 glom S3], A15Ys Fod 72
2ol 4 3 FHofo] styse] g e HE2L
¥4 9 pleuropericardial membrane 725 ]2
WAH 3 giel s gdepidal M5 o] ge] et
whAl), Eat gHet a8 o] dA HiEn
T 930l Hge] gl A zhe] FAWZ o
FH FoE A% YAstez YAt e 3407
Atk HEE Yol sl PAute] ahtb Y4le o}
For dFeld We] gle A, F3uY ey A
A Lol olate] gleal zelm, YAt M= 15
Y7 o] 2 nitrofen Fod = 102l 2 o g v] 2o nitro-
fen o] HA=; wigks] wlaal 2r)8 WA= gL s
Aol Agdle 432 Adilal H=AE PdesE Ao
2 AEgc}

Aot Aol Y AlntEa 3 vlAE aqle
B A4 e gr)e wHal 4F 24470 E A|Fon
oelAle] FAbe] vebdw Apubge] 44%, 2 o 3%
%2 ¥usla g 2™, Johnson Fi9.& 724|718 7|
TEe 2 elale] Fabe] &ml AlubEe] 47%, 2 ¢
X 0% 2 Ay spokF e 25% 0] e

AT Aol A Ah Fad Apofag) e sl dly
Folo™ gt Frisst ehd o w4 SgL 3
Talv] 7] gatell A g T gl ol a8 4 as]
i A Ee] el FA2 wlzlol 4] 84478} &
T8 o R e He e, F 3 Le] delu}i 4
Azt wErE s AH A FE oo™, wayy
%4 7142 pleuroperitoneal canal o] " ele] z},
A (midgut), v 3#Fe] FFUW L Fef st 4707 up
2ol m2A] 4Ate A2 o] 43e el
£ dlejudcl. Berdon 52 3 Aot A Eeil 4 2] afa
455 A5l wel 372E EHelod AlorEo
At A Aol 48] Abups] Feicls] w4
U BRI Y3 Y Y3 TEEYI TR
Frabgt g€ ekl cla e glel, e =z
e ] Feoba A abs] 1/2~1/304] aba) o4 g}
A4 d2] FAr d4AR] 10%m 5 ghaghcpn,
DeLorimier 502 a3« of gk s 2] A u) 7} 3 22
2~T75% 2 A3 Mamdta el 4 s} ghale] 2
o el Al alSla: al ddelel RS o wibelm

arpn,

A2 ES Aol e Sl A o] FR Fel
A=A ARl A At A ]Sl ol g s A
b L53E0.31%E sl 2F 2.3740.16%] ] &=
3 e FEE Mol ol EF9 64%e] o gl
4 cf.

H AR A EL f13|¢ w2} Bochdalek 34 o} (65%),
A Zgd F& Y ok (10.4%), Morgagni o} (9%), sho-
rt esophagus(9%), YA HHF(13%)FLE 457
o,

Bochdalek(posterolateral)s] v 3= Fabzietal
Here] §3e AdE o o4 a}&(RI~04%)
W A WA A 2e] ghe o e HBe] S
S5 Fye] Fn 25 78 ¥EE wl He
E Z4Fn sl fiYdoe o A9 v
360 = o §- =8}, Retrosternal 3] o} 3= Morgagni
T 2 delve 338 A o) B gl

Wabd& Bochdalek #vels] A4E= 10%ex
Retrosternal #vo}8] A& 50%e)t, wago
SE Al delvdd el glm S¥efesfs A
¥ Y M Eell o el s = TEe] Fabels] et
wol EAATHY, wlelgl A Al g HAq Ae
& TR S8 o o] Wb Sl ¥y kg Bodgla] of
o F8e] wa B3 odd Fogh FolH s HEe
e el #52 ol F ol fe aAd ¢ 4 gign
e, Nitrofen 4 914] #1199 2§ CoatlowE
2 el v ool o] $Fof] b4 o),

@2 Aol 4 & 350 mgske, 441 109 = o
Lol 428 HpS b4 EL wlsbn, ofA4e] Gl (16
Pa)y hubAde] 6ell(16% )% 1, 250 mg/ke, Y4 M11
U Fol b 3L 165 glo 92%a 4 30 w
Aol kol FoAde] =E Y49 We] ol
o] = ¢ & gl

AENHE 27l +52 606 F 440l 7} T2z,
HEE 140lF 1347t d(K)E HB2e] $2 e} s
v 3 ofe o+ gl

WAAr = #H59 AS H, £, dF, =, 3,
#d AS54a 9 Sdeln 552 A$e 7, £33,
o ol =1, Mishalany ¢ £3F, o2, 3], # 2,
b AL, ek, Fdl, A AEe] wase 2 o4a
i &, 7, wAe] weln ¥Maslam gle}

AabEs P e gho] 900 A Yell 4, 23 Ao
He we] o goer Fabsgm, 39 Aee
T e R 43e] s gt =G o] F Aol g

— 129 —



— MmN aIE s oW 1984 —

Fe 2 RURE S4oe] st LejubA g A
Aol SAol Aojrhel 2FNE zho]l FARel 4 A%
Jagres Y5 gl Y4 A FEE ¥l
a o] nAHe] gle] Ao AEE 2L by oo
WS ohd whe Hew AlEs e,

Nitrofen o] ol 4] 317 o} ubek B § 4l o] =
skabzl Aal- Tt $Eled Sprague-Dawley Al
WA F AbEdle O el akE Ayt o2 Akt
&5 ¢ AEE 93

1} Nitrofen & 4 4o 4 daj4 32t g3 4
¥ FAHer 4 ozr},

2y BH et AL bk 73 3] 4k nitrofen 2]
& #HF kg 350mg e, g4l Al1ogel Fo
e 7hab Eabdelgl o, 2 4 EE 66, 3% ©f

3) Nitrofen 5-odofl 2] 4F abafaiel 2] ol s} 72 =}
A WHEete]a A fel 2tk o HY A Fo] 4paby F
folzlsb ®oh, #hs # Aot gL of §-8 Bochdalek
deolgd T8 947t tendon $-912] =kHe] #gls)
o e},

1) ¥ ®po 25 3 o]k Fedfaka
Foldell we} cpBel, 5 q)4l A109l=l, 350 mg/kg
Fof Tell A & % 50%., S 38%, 4F 16%, #lEt
16,2 a5 ab7b gled, 4 Ay, 250 meg/ke
Bof goll 2 $Ee] 02% 2 A Y LE sla|glic

5) Al Ak g8 ddrde 2 a4l 109 o] Fo
vhEbul s 2 2l 2] bR Ao R ApRs gt
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= Abstract =

Effect of the Nitrofen on Diaphragmatic
Development of Eat

Wha Soon Chung, M.D.* and Je Geun Chi, M.D.**

Department of Clinical Pathology, School of
Medicine, Hanvang University,* Department of
Pathology, School of Medicine, Seoul
National University**

Enormous increase of use of herbicide was bro-
ught to problem with adverse effect on enviro-
nment and its inhabitant. And the teratogenic
effects of a few herbicides were reported.

Nitrofen, 2, 3-dichlorphenyl-p-nitrophenyl ether is
an organic chemical placed in nitrophenol/aniline
group. This chemical has been one of most widely
used herbicides in Korea.

Initial toxiecity study of nitrofen was done by
Ambrose with lung toxicity. Respiratory distress
and cyanosis of neonatal rats fellowing nitrofen
exposure in uterus was described by Kimbrough
et al and suggested that nitrofen might be affe-
cting surfactant production. Later, it was reported
that cardiac anomaly accounted for the neonatal
distress and death.

This experiment was attempted to produce dia-
phragmatic defect in offsprings of rats by nitrofen
administration orally in early developmental stage
and to find characteristics of diaphragmatic defect.

Following resu'.s and conclusions were made.

1) Nitrofen was a potent teratogenic agent in
rats in dose of 350 mg/kg at 10th day of gestation.
It was fairly selective in producing diaphragmatic
defect. The overall frequency of diaphragmatic
defect was 66,3%.

9} Diaphragm was the primary target organ in
nitrofen induced neonatal death, and pulmonary

hypoplasia due to diaphramatic defect was major
contributor of direct cause of neonatal death.

3) In majority the defect was in the postero-
lateral( Bochdalek) portion of the diaphragm and
in some cases, diaphragmatic defect was due to
attenuation of central tendon.

4) The difference in the sidedness of the defect
was obviously noted; in group of administration
of 250 mg/kg at gestation 11th day, the great
ma jority were right sided(92%), while in group of
administration of 350 mg/kg at gestation 10 th
day no difference was observed.

5) Pathogenesis of nitrofen induced diaphra-
gmatic defect was thought probable due to delay

or arrest of development of pleuroperitoneal fold.
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Opened pleuroperitoneal canal at gestation

1. Complete closure of pleuroperitoneal mem-

brane at gestation 15th day in normal I5th day in nitrofen treatment group.
control.

Fig. 3. Right side of diaphragm(A) showed complete closure of pleuroperitoneal membrane while left
side(B) showed opened pleuroperitoneal canal in a rat of gestation 17th day of nitrofen treatment

Eroup,

Fig, 4. Almost absence of pleuroperitoneal and pleuropericardial membrane with protrusion of liver into
thoracic cavity are noted at left side of diaphragm(A) in a rat of gestation 17th day of nitrofen
treatment group. Right side showed tiny pleuroperitonzal fold with opened pleuroperitoneal

membrane(B).
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Fig. 5. Photograph showed variety of diaphragmatic absect.

A Normal

B: Large defect on posterior lateral portion of left side

C: Both diaphragmatic hernia with protrusion of liver and stomach into thoracic eavity

[: Two small defect on one gide.

Fig. 6 A: Displacement of lung with small size by protrusion of large portion of liver.
B: Hvpoplasia of left lung.
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Fig. 7. Varieties of microscopic view of diaphragmatic defect.
A: Large defect with round margin
C: Small defect with protrusion of nubbin of liver
B, E: Defected margin mimicking invagination with
indentation of liver

D: Defected margin having thin membranous structure




