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The Histo-pathological and Histo-chemical Studies on the Effects of Acute
and Chronic Carbon Monoxide Poisoning in Gestated Rat Uterus
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—BE(LIRFE (LT COZ M) hae] iR ¢+
B WA BEMmezY REMos 3L #H
&7 oleh, BRI 2 Breslau(1859) 7} £8 kobzel
R WOREEE FEES SIS WES LUK, RIS
Codl £Fd oz #FHd Aoz A4He L, B
o, BwalRRRke BEKAEC] o IHAA S
(Curtis, 1955). WEASS 2= i COo &H B
ol A EfFS] B, BES BPE & 5 38 B o
b, WE - FEER] Eri: @ECT deos (h,
1977; #%, 1978; #, 1979) BEL BEigdgE %
EE AT (ES 1975). EEMezs ks #
ghel el Qo KRBz BMc= (ElE
EREYT A QA= ST v g2
vehA dete ERE S AA HA (R, 1975;%F
&, 1974; %, 1977; #|%, 1978; #8, 1979).

BAC 2ol COHES e meEdkEEAT Hb) st
CO%} #E4&8e Carboxyhemoglobin(LIF HbCO)2 W
BEte] BERER-S HEd = HbCO Rolx = me ¥
A EEFRIT A WMEEE A SE ol vl “HERY o
ste] Mol EMEEL oA F e, BR
o Aol A B & BmAR COZt DSmE
F9] Hb3 fE4&3te] HBCOE HRHA =z o CO=
vhA] BRRES- Wt AR mfEst HEERCHE R
© o] #4Es 3= glth(Derobert, 1949). =t A, A4 CO

A WRe 1979FE AT AP BROCR BiEHR

WEZL —Eale GMo HEGN2 HEE M) &
A= fme] HbCOME: hRme HbCOBmE} F
% (Equilibrium) ¢ °] A4 =& Aol cl(Hill, 1977). F&
e EMEE oy BI EHA NS A gdATS
ol BE LILY EMRRE: SiNezs Lo
ZHH &3 BEFET ol 277214 iR BEE
FRYF Ak o BEL (EEEREY &Z2E, H),
HbCO= RE, RERENMN, 2FEWH KR #F
B, ElE %d 3o el

e, o|E 3 RS e 2oz Cod 93
EEFRECR Fid FEA LA e B o &
o] et eb. K%(1977)8 MR 458 1, 000ppm
2] COel IR $S&EAL MHIRERS  #oRiaied A
ARG BITHMIbe] FENARE BEdd BE
g ¥l 9z TedeschiZ(1956) 2 HifEel ol fd) &
MEES 4 ozE = BTy BARNA o714 B
2 MEFEREe] ool BIRERYHIE (hamartomatous
defect)o] deojvi= BHE HESA o™ Ouroy%(19
76) % 28RBS MBRFETHAA BBE HEN FR W
T i) el mER#e] FEte s el e BES
vh gl

L ke HERRE Hastd 249 COoFFEd A%
BRETY #BEe F A2 BEREFI dd 3AA
= BiREe HbCOWR ez 3 ERMERE- AET
R Qb Frlisl o] MRS BN EEES o
E A%elz 4+ HbCOBK o = Q3 EFERE
FE, MR, mitd RENHESLE B3 g =
Zihez BREZL ETIAY Bl HBEEz B3 A
Sl BEFRZY BERo =2 {fpHelidl == #ko] .




—& &S —HBERFEFH] WRTEA " -

EE ol F71A ol £ ARy Aol o W
Wetstst Po] EEEE B, REHNMSA o3
o HESE Re B Ao BEY Holch Curtis
(1955)¢] HET 209 BIKAIAE & + A vt
St 7o) JhRrk SRET F =9 HCOBE =44 i
= or] rtes A 47 AEEd Aez2 s
ol BT RS Aol Mg, FEEC UdAvdAY
WRR = BEF2R HESA S5 Afd e F
WA gEe] X2 fFHNUS Rer Holob g 3o
oh EEHQTT Y KA BHEYD BED T4 B

7t HE2 ol —MARE @A Eie

e EEEe Atz A

COmzdl ol d MR 3 WY BEE TFI:
THAA CdAve RELEE A dde BEd X
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1. XMW

# Fedl A R 21~228 2 HEN
{#EH|3 Sprague-

MHRREEN Ol EH St Y] ol

.
gl

Dawley# S 46vhel & EMstolch. ZTREF oi¢
e HAE 200~250ge] He A& BAEAL

2. MBI

D ZR 2 ZhhHE

I SRS R— A E S R4

U

g 2 ordl ER(Vaginal plug)e]

EREE

fBotE = ool BEEAS At BT/t RES

W Fiar ol &
152 ZEDGG KHRY mas
mE BEad s,

A Aoz B o & HHE F
Ao = WEE

2) RERH

COx: sl Mol WEEE B A 71~ Bagd
mEstgl e ol HWud COE 2 RES 95~97%
BRES
CO¥ wte4dr.

mEe fEd : 24 KEHE 24 & 98 EH
% olzde ShE HE 2dem, Ao] TiemS 4%y B
BB AR ¥ COE RAddA HoAE—Eit
RE SV 8 (Infra-red CO Analyzer, & Grubb-Parsons
iit, Model 20) % —BALIREWIH L FHNS —E@
BREES BESG . BESH78(0xygen Analyzer,
% Taylort: Type OA 269)E FUf, EAEB/EZ 18
~20%2 #EAZ oY BES BEsEE BRAE Bk
27l A4 Soda limeg ®Erol Tz HBBEN B
T 20~25°CE et o

3 BB R HoE

SERTES ARY 4% ¥HEMMES Embryojie)
Rl Hegk F16H & RERME Faid=w o
= Metamorphosing Embryo Stage2# Embryos W%
Bol A9 ETHe WMEBARE @ WEY fkol
SEmy 2 Efield. Witschi®)l fE##H(Standard
Stage) 2 fEsle 2 (Witschi, 1972), © Bfi=
ARAAEZ # MR 56H0] FE=o. 2B CO
o WEE BRERRS Bild BEH 1550 KB
H oAz SERME w234 ko) Hw B
o|2A H ¥ 4,500~5,000ppm e FiBaG oH, 2T
RS o) BEA BRAWERERMY 20502
Aeh 23vhele] SMEFBH A 8ulEt BB B

= 54 PESY EEERY REELSY 9 85
LBE Bes Bmstger Jola 15ukal & 200
o BAB{STel MiRel BT BHATY RS By
ol AR BE MR #21~238¢ ARSHE
22 Sl & -3 Fihd A B®aslsl Zag

Table 1. The experimental groups classified by exposure conditions

Date of laparo- Date of ex- Concentration D . f
Groups No. of rats tomy during  posure during of CO uration o
gestation gestation (in ppm) exposure
Centrol Cont-1 8 16th day _
Cont-2 30 20th day
Acut A-1 8 th d
cute 16th cay 16th day 4, 500~5,000 20 min.
A-2 15 20th day
Chroni -
ronie c-l 8 16th day 13~16th day 400 8 hrs.
c-2 15 20th day
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7w el Hd HEA.

EREBERENE MR 13~168¢ 400ppm9
CO% SRsfd 4EM RBEAZ . CO: BES BEBH
RS HE(1967)Y COFERRUEMESR, £RRE
Aol A 500ppmiZES COE HET & Ao |WE
o B WEREie] sikfols e B &8 EED
Aelet. = fkE Witschio] E¥aifol o5} A#8
GA = o] BERC) IR H40~50H) FESA 2
o BEHERFEHAAE 9 230ke] & 8ol & B
ETH & ARy Btz velA 15ael = MR #208
o MEste BEENS HUELT EWS Kiks HE
atgich. o] & Bigstw Table 13 e}

1) REESSN 2 dahRr By

HIRAR —PE¥ 5 10~157t2] 9] BafFarel A 3 B8
Ee #Rt2nsgd, oAy REBLGEBNREL
Kstact SRBREAHLS 10% Sz a2 i
ESZ vt miEle {~5pf] K€ TFERoH, He
matoxylin-eosin§efs & RifFslol NBEMBE o = K
ok HRERRRS A A s RS FEY SO
e s = s WS =8 —20°CH Frozen
medium e 2 WEAT 3 B FEVH B (Cryocut,
AO0DE MA 10742 #stgc. NADH diapho-
rase, Succinic dehydrogenase(SDH), Lactic dehydro-
genase(LDH), Alkaline phosphatase, Acid phosphatase
%9 R o o] mfrahd .

(@ NADH diaphorase: Farber®&e} HiE-& #FHHSS
2.9 0.2M phosphate buffer(pH 7.4) 4ml, Nitro BT
(lmg/ml) 4ml, 7&K 4mlst NADH 10mg ¢ HE=z
BEadtd 9 EEHFKE A%ty 37° EBEARA
307 KREAZ

@ SDH: Naclas%¢ HiES = 0.2M phosphate
buffer(pH 7.6) 5ml, Nitro BT#® (Img/ml) 10ml 2
0.2M Sodium succinate 5mle] HFH =z Ba&ild o &
HEEHE A 37°C ERBAA A RMTS K
TEA 7 et

@ LDH: Scapelli%s] ke 28] 41 0.06M phosp-
hate buffer(pH 7.0) 2.5ml, 60% Sodium DL-lactate
0.2ml, NAD 6.6mg, 0.1M NaCN (pH 7.0) 1ml,
0.005M MaCl; - H:O0 1ml, Nitro BT 2.5ml, ZEiEK
2. 8ml, Pelyvinyl pyrolidine 750mg2] a2 B4 oo
S BEAEC 37°C EESAdA 00H KEAA
=

LLES 37b4 FEdl A& 2% Nitro BTE A
71w Fol BEREHEZ F495 Diformazant: gk Eo)
WotAAl Bz AL BEE =t FEAE =5 =

5, B BEiEr Bhe = FReo BEd i
Fstal A,

@ Alkaline phosphatase: Burstone®] 75ik¢] wha}
0.2M Tris buffer(pH 9. 2) 25ml, Naphthol AS-biphas-
phoric acid 5mg, Dimethyl formamide 0. 2ml, @Ak
25ml, Red violet LB-salt 30mgs} (= #we BS
%= Whatman No. 22 ¥i@%he] whE B S 37°C
BEEFAA 304 FKHEAZ .

® Acid phosphatase: Burstone&rs) HEg Wy
0.2M Acetate buffer (pH 5.4) 25ml, Naphtho! AS-
biphosphoric acid 5mg, Dimethyl formamide 0. 2ml,
#B®AK 25ml, Red violet LB-salt 30mge) &= |Ba
3te] WE XHEBEWS Whatman No. 22 @iEs #
@A 37°C ERBAA A MS KEAAC

LA k2] 2714 phosphatase ¥ s H ko] A = Red violet
LB-salts sl ene MR BEE: Rad B
Bl gt

B9 SftBeRE fEd e by 2
Bol whel BidEe] ST 0080, %5, +E8E
HirpBES 4 EKE 28 &4 HTRdgd. =8
HERS Ao HETd4 KEA7z fisd H
#e Ko w Asro,

RBRE® ¥ %
REe ERLEOREE AlY A 2o FER
R, TEUE %I o= gR=d dod TEHF

<+ oA AGERE ABRBer Y.

—H MiiRe] W FEREe BRKEe 2 #Es o
Hagge] MEEESA 2= S@oiel FHKY FY AR
& Mg BER= e BIFEMEY S8 oA 1
Erkoelvel, E Ege] MMl PAE s iR S
927 superficial dense subplacental zone JYR3}
A gt FREAAE BN 2 mEE BREx
MEFEE = concentricdtAl <l =HgEE #
Bt sz dvh TEWE ABEEe Bk
e Aol EMRE dRA ez deA 9.

IHEZ SREN ¥ EftBNRRe Lua @
BEBAOREE ERGd BT FEHE (subplacental
myometrium)®] L& TR = WEMEersl o

1. WEREEEN R

Cont-1f#el N = BB T THHE +5EY =i
#iest BT B0 ¥ HERY B8R BEEY ¢ 9
W BMREETE 1604 S Brinez &
FEG . AR AL BB TTEDEY XZB A




—&CRS  —BEREPH ] HIRTHE A& P8

Ziupt#be] BEES BES £ T iyt RER
BT S} MEIRS Bifel EikEA #Emsde A=
Bime FRAAAT HZEY ¢ dden OEFHAR
9 #eE gdgich. FEREADA = =h#Res 128
& COql < g ®ibr) Figd A 24 g+ C-1#
dAE Eikd gmnd Addze A EFHAERESY
Eletd RS BiRel gt

kS BEE HFashd ¥+ FREEN Y KRE
£ CORBHe afMETENR mEAGENN
it BmBEAs Bk ERT SEREEEa
EHYT + 24

Cont-28cl A v RBTFEHE FRE] ZEiREt
#ikol Bekd WERS 8 2 Bos BREET + A
Aeor #6H A RERE Ads A2RAAE
g A PETTFERC Sk ikl i
it 2 BHEFRY B BEY 47 ddz BER
BEIEE e ggd. FEAREAAE HRAER
o] glalel. BARZE FEsstel fAme]l Bl = e &
fre) FEHRAAE HEEMARFEE 1  RIEFEE
A BEEIAE ggoh. C2BddA: —BpeR:s
FEHBHD B 285 BRY 5= a4+
ohab iR dkebol HhETE o] MafRel MulkH = Sl& 2
Flel A= A8 BRERBMIES (FhERe] B, BUiR
% (micro-abscess) %-& BRE 4+ A

LS FIREE fFasd ¥ & HEMmEAD CO
of BESYY A LR MR PREA ¥ WBFA
fEtte glewl TEEECY < BB LEstd 2
Mtk gtz A FE gllen Gt dehel  HHE
iR flel el A = BAEES) TEHEA MERE

W TRk BiEe el 5 ddtz Bed
o} {Table 2).

Z A QdF vt Fo] COhEY #Hme A2
£ CO7b Q.2 2100 8 BfiHE 71 = glof {ERE
o AL g &eo Hbd #4dtd HbCOE BRI+
2o Moz EREE 0.0 ENEe] Whbsle Ao
2 A& HbCOY FEETIAL HbO.S EFEMEE
figel Efle s BEE 22 o2 Hild #MBIA B
¥ MEECH Rps QoA A AS  (EEELEC]
doj A B Ed wls) Aok ol E ERES
COZETH A MiEe BMENHBED BEG &RES
3tz 9% Cytochrome oxidass A9 {EAS s A
1} Frim3kAy phosphoglucomutases] JEEPETLS B
i 1S FEYT ¢ 932 = myoglobind 484
carboxymyoglobin-g B 3tel HRERMEES FRE
o W] flont o] B4 AL 2 A gL A
o2 475 = SEKREHERd T Vg 3
E #Eeoz oz 9. dA, COzEe] A
Hige EBREEMFEREHypoxic hypoxia)d &
Y RES xoA =& Aot (Campbell, 1929).

EEFES A3 HEEMBY Ml F-BEEZA
ERME S PRIk Bl dx, B_BREEA miEe
Bimst Leivt =AW EES HinE 4274 5=
Aoz oda Yoh(F, 1969). BHBHFE7 TR sl
o) HERSAAE PleE &Koz B, LW, BRE
5o E£MmEe #Ee HAEE BEY F A4
(Miller, 1974). COsEd YA = 73 FEAFQ ¥
e EEFEE KT Aol A E] 2hE A+
FHMeE MEFY #ER ®m, ==z §h B L

Table 2. The histopathological changes resulted from CO exposure in gestated uterus of rats

Finding Group - =+ + H 1t Group — =+ + +H H

Fibrinoid necrosis Cont-1 7 1 Cont-2 21 9

A-1 5 2 1 A-2 14

Cc-1 1 c-2 12 1 1 1
Vacuolar cells Cont-1 2 6 Cont-2 18 12

A-1 1 7 A-2 7 8

Cc-1 2 6 c-2 8 7
Congestion Cont-1 2 5 1 Cont-2 25 5

A-l 4 3 1 A-2 14 1

Cc-1 5 3 c-2 12 3
Inflammatory cells Cont-1 3 1 Cont-2 2 20 8

A-1 6 1 A-2 2 11 2

C-1 5 1 c-2 1 10 3 1
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P FE, OB KK O S FES%AA RRHMm
< BET £ s 53 CoOTER A7 &Y B
2 &= KEmd Msld e we B dE v o F
FEOE T MEHRE, o ez o2 AN BE H
m, #ELEL do7d wEMc BR RBERKE
9} of e 7bA] BT deldtz St

EH(1977)2 BRY &¥ CORER LA &
bd BEd &8, 80 LRl #3559 et i
fie] e e A4 @S o A+

COgol WRARd o711 BEEEE vz 3l
Lol o flEel A Gz Y= FHrztz COFE
o] HiiEsel FE, MR L RRAEY & SRS
el Mol HI Wt e EERE] KEE A9
A Bstel & Folur] oxdch. et BE K (1977
& 1BECohER AR BEdAd doive FEE
ReEpyel BMERHE B&R vot e old ety
##pol A= A% Bmwel Bz FHES #E L W
£ WA el Az KER 94 ERE
AgEe] =z B Wiz A3 FEEEmE
et oo BEERS BTHBL Az FEst
2 = RESAAE Bm oFBR  ERARY
MBI (cytolysis), E MY RITHELE & B
BY ¢ A=l oA BRE COFELz HY EE
Ffio] MEFEB MRS YA BEERE 8%
o) B} KR4 HbCOo WL/l 53 ETFHE
o FER UL EEHE YRE doA RS o Ed
JhRAE TRy e dedA % ez AA
SR

FHREAA = o] FHKE At FEBLA
o] #{LE EEMe 2 EERG2A ot 2 B R
S A Em B BEEE @GR, HE
e @S £ 7o Agled o)y B odE R
#AA ety R EEXmoez [F—3 Aed F
“gol gt BRMeE vehve AL vtz 4=
e EET A%A %ot oo KIS WRE
Folarle $E How 42t

2. HE{® MR

& EolA Qe EERIEEY Wik Jd AR
th&3 Zefh

@ NADH diaphorase: Cont-18fc) A= w38 W=
3 FHES vehle] HREE = BEALR A
ReE gt B2 E FEAKAA hEE dA &
T EES vdedlle, BRTTFEDFY HERdAs
FEE, ATARIAE FSEZ HEL 24 F345
mMEFARN A = pEE2 Ed 243293 A1

oA ZE #frel 44 NADH diaphorased] {E#ko] M
et ek Birdle fimsd FEABEAL BBETTFE
iR MM 5 A FESE, EEAAE 555,
SEHREAA = EE) Etez BB Ae ¥ 59
ok, coietb MEEE A & BERAPZE o F At
C-IBE A-1%st ST #bgiEe 2d T

Cont-2HA A= Z& RlA 2oz g
EEEE el elz Cont-18 & %R7 9sich
A-2Bel A8 KEES A-1BH nE& e o] COE
BEE BO= g EEES Cont-29 pe Koz
FIf= o] h¥Ee] KEE B Fc. oy, FER
Bl A kel EESA iz A-1ddA9 Az y
w=3ch HHRERel WEE o kel MMHz e
Bire] FEURNANE A8 EHERDE Bluds
AR ot MBETHY BEREES B A
C-2#) X9 Wt Cont-28o] Hirsls HES FFE
+ BEY 5 g (Table 2).

® SDH: Cont-1f<l4 SDH E#e NADH dia-
phorasex o} §3%le] ERJE WA SRR Hisglen
A% HRE I E 9% FHeez vy 3y
A BESE FEXECN = S5 EEe ey
et PEHRAA S #H5E N BEe mEE, n
BRI A= A BT RS el =g A1
dAe FEARS TEHRBANA Eiol B ot
MEENAE okFg £RE A9dd. C-1Be A1
o ELR REE 2o #ke] Ee o e Ao
oA+

Cont-28¥el A THAE L Cont-1Mutle jEitps)
ETHAY. FEHES mFdAY BkEe RE=
o= \inste el Frsgh A-2, C2p
9 RFEE Cont-28£4 28899 S F—atA gt 3
Bl 2A —fgres JGHEST ook HERRG
Comgie 2 e FiEd Mike] M BBRTFEYH
e ZMTE BB ETEHAA Skl ME e
4 ERBAA L ERRBETS EUS T (Table 4).

@ LDH: Cont-1#-l A+ Z2#e = LDHY &
o] HAA BT FRE A B BErez Hpey
Az A-1BE] A & ko) U% BANZ 2Epo=
Bt e fEEe] 9Ales, C-13e Cont-I1RE 4
G BERE rdFd oy 288 Find EHE e
2=

Cont-2el A FEABES FEURS REaET 25
. FEAES BHGeE GRS HEAos et
5 B EEENEC HRY Aoz 2ot miEes
o] EMe BiEFste Cont-18Eict ®AHl 1l




—£{E5  —BER¥SEH] HRTEA ©1A s Bl

A-18%9] EHEE Cont-28fo) H#) Hds =RE 3 EARBES m¥E, 2slz FEERY BEREEEST BEE

F g FEAECAd Jd4e EEES HiRY 3 3 ERE LA 1 sl Bhe] F#volds. iEd

Zokeh. C-27s] #{ke Cont-28= 2R ¢l EEREE ofF T2, #BHe EYH Hsich

(Table 5). Cont-1#d A = FEAMES OEd +2F YA B
T Alkaline phosphatase: Alkaline phesphatasee g Ede Jel ot FEHRAAE S d8 ¢

Table 3. The changes of NADH diaphorase activity resulted from CO exposure in gestated uterus of rat

Site Group — + + + + Group — + + + Ht
Endometrium Cont-1 1 0 1 Cont-2 2 11 2
Surface epithelium A-l 1 5 2 A-2 4 1
C-1 6 c-2 1 10 )
Myometrium Inner layer
(subplacental)
Superficial Cont-1 2 5 1 Cont-2 4 10 1
A-1 3 5 A-2 & 9
Cc-1 3 4 1 C-2 8 5
Deep Cont-1 5 3 Cont-1 5 8
A-1 2 A-2 8 7
Cc-1 3 c-2 2 7 0
Outer layer Cont-1 3 5 Cont-2 5 9
A-1 1 6 1 A-2 3 12
c-2 1 5 2 c-2 2 12 1
Muscular artery Cont-1 1 7 Cont-2 1 5 9
A-1 3 5 A-2 3 12
C-1 3 5 Cc-2 2 12 1

Table 4. The changes of SDH activity resulted from CO exposure in gestated uterus of rats

Site Group — + + + Group — + + + 4
Endometrium surface Cont-1 3 5 Coet-2 2 12 1
epithelium A-1 6 2 A-2 5 9 1
‘ c-1 6 Cc-2 4 1
Myometrium Inner layer
{subplacental)
Superficial Cont-1 3 5 Cont-2 3 12
A-1 6 2 A-2 5 10
C-1 & 2 c-2 6 9
Deep Cont-1 6 2 Cont-2 1 10 4
A-1 8 A-2 2 4
C-1 7 1 Cc-2 2 5
Quter layer Cont-1 3 5 Cont-2 4 11
A-l 6 2 A2 5 10
Cc-1 5 3 c-2 5 10
Muscular artery Cont-1 7 1 Cont-2 12 3
A-1 7 1 A-2 11
c-1 7 1 c-2 12

I
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Table 5. The changes of LDH activity resulted from CO exposure in gestated uterus of rats

Site Group — + +
Surface Endemetrium Cont-1 2 6
epithelium A-1 4
Cc-1 2 5

Myometrium Inner layer

{subplacental)

Superficial Cont-1 2 6
A-1 3 5
C-1 1 6
Deep Cont-1 3 5
A-l 4 4
C-1 4 4
Outer layer Cont-1 2 5
A-1 5 3
c-1 2 5
Muscular artery Cont-1 2 6
A-1 4 4
c-1 3 5

+ Group — + + +
Cont-2 2 12 1
A-2 4 10 1
1 c-2 12 1
Cont-2 12 3
A-2 12 2 1
1 c-2 11 4
Cont-2 11 4
A-2 11 4
c-2 10 5
1 Cont-2 10 2
A-2 4 10 1
1 c-2 4 10 1
Cont-2 10
A-2 12
c-2 11

Avt S35 BEFESGA . FF3) R EEe A28 4
Ak 2o REHA A = BTN BinE BEYE 5
et A-1BEE TEARS mFES BEREk %32
B Yoy METTFEHEY TERAA=
Cont-186) o] FATHS] EHHm- 952 BREE
e EiEe] slsld. C-15e A-18s Al A\
& 2o F

Cont-2#f9] FEAKE Cont-18¥ 3 72 2 Folsle
v shERRRE S WA Bt gdedch ABREE 9
A EEE Beld gy, BEL AHREY medium-
sized arteries of 73k FEPES Vel 9l e} Cont-13#
Brie 558 Aelgvh A-28d A e FEAEA A ¢
7ZE8) WAE vl o FEBEES mEY #HEAAde
Cont-20 wiell f1EHS HES b A &9t C-2
Frol M B4 FERBEAdAG F7te HWAE e
¥ bk BRI ELE KES el gl o). (Table 6)

@ Acid phosphatase: ¢] E##+ Alkaline phospha-
tase 9} LG KES 2o FHEEd = kfbozr
= =d Cont-18dl A= FEAEGD F%E HES
BRTFEGEY RS BEEES ez
HAE5AE A= #FFE KIES medium-sized arteries
4] adventitiao] 4 & S HKEE && etk
A-1 Bl A 2Izel A BT iEhkol MAH o
C-1ge A= wtasix g ot wWPe BEE of A%

5 R

Cont-28fdl A = FEAIMREA A %8, BBETTEH
ol A= EEEEe] iEHS vehdlo] Cont-18f = of igtkol
Eina KEm 2yre B A e &l Bostdd. A2
B A FEAE ATRABA A BELERFS 292
Y AmaEe mEel e #be Cont-28E=r st
ovr. C-2%e A28 vxd BRE Hd Foloy
LY BEC 2 A #skeh MRS BELZ B
fro] MikE z = BT FEHEA A+ ZEHRIE
Bl A 27kl EEREMEEDE vHeh 2o (Table 7).

H&E #ufzel {£3led A Vet @t @lhs Ak
{LEBfRedR-2 @3le] HiZo] AlREde] &z gt
EEB e REEY #brax B BEEHA
2l Y HREMENLS BRI A dejute o] B
Flol7] = Folch, zelnz HRERI M EHEN B
1t.iB#& (biological oxidation)e] W% el+= NADH dia-
phorase, tricarboxylic acid Eikd] A%< SDH, #
FHEeEE e Embden-Meyerhof #Riel BiERS =
LDH, $EnAK o EEEF ) Alkaline phosphatase, Acid
phosphatase%:9] G 7l COdRy o) 9A Bi{l3te
Ag BEst o

COhEER LBhaE] kel BEEEY #s H
%23 PEEEee COd 94 HFaRERFEERL TCA
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Table 6. The changes of alkaline phosphatase activity resulted from CO exposure in gestated utrus of rats

Site Group — + + i #  Group — -+ + + H
Surface Endometrium Cont-1 Cont-2 7
epithelium A-l A-2 3 9 3
c-1 1 c-2 3 11
Myometrium Inner layer
{subplacental)
Superficial Cont-1 2 6 Cont-2 4 9
A-1 2 5 1 A-2 1 11
C-1 2 6 c-2 2 12 1
Deep Cont-1 1 6 1 Cont-2
A-1 2 6 A-2 15
Cc-1 2 5 1 c-2 14 1
QOuter layer Cont-1 8 Cont-2 15
A-1 8 A-2 15
Cc-1 8 c-2 15
Muscular artery Cont-1 3 Cont-2 7 8
A-1 4 4 A-2
C-1 4 4 c-2

Table 7. The changes of acid phosphatase activity resulted from CO exposure in gestated uterus of rats

Site Group — =+

+ + Group — =4 + +H H
Endomettium Surface Cont-1 3 Cont-2 2 8 5
epithelium A-1 4 A-2 5
Cc-1 3 1 c-2 1 5
Mpyometrium Inner laye:
(subplacental)
Superficial Cont-1 1 5 2 Cont-2 1
A-1 4 3 1 A-2 6
C-1 5 2 1 c-2 6
Deep Cont-1 2 4 2 Cont-2 5 10
A-l 5 2 1 A-2 8
c-1 6 2 c-2 7
Quter layer Cont-1 5 3 Cont-2 15
A-1 8 A-2 15
c-1 7 1 Cc-2 15
Muscular artery Cont-1 3 5 Cont-2 10 5
A-1 5 3 A-2 10 5
c-1 4 4 c-2 10 5

B EER e A LDH, G-6-PD& 2 iFifo] #mst
+ IKiF SDH, cytochrome oxidase®] iE#:& WL #cot
= RS 43tz U, L oM Aite
HREE TE% FUTDFE AE LDHE Bhsts
SDH, DPNHZ & H4dctes ®ES o o oo =%

Michal %(1959), More%:(1960), Fox%(1959) = {KFE:
FIiE | .LAF SDH DPNHE WA=+ KFE LDH:=
Ehdte BHEE @AY u Ao Gramer ¥ Ruof
(19683 += COs3E B 184 A miF SDHE WA a4
o LDHE: ¥ #b7h 99 8¢ WEF v ioh. CO
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o EE RS A MEEEEMERSY BERS Ry
e Fi= Aoz A #4(1969) € Anaerobic metatolic
inhibitorq] sodium iodoacetate® Hriaste B EH
COepe) ol & Mitkel HA2) RiEs = HHEe ot
Aok

A KRERA A E FE UFY BES o g
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Dfe] A LDHY s BBl e 721978 28
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BRG] £ 2089 BRESHEEAS W %d F
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—ABSTRACT—

The Histo-pathological and Histo-chemical
Studies on the Effects of Acute and Chronic
Carbon Monoxide Poisoning in Gestated
Rat Uterus

In Dal Kim, Dork Ro Yun, and
Yong Ik Kim

Department of Preventive Medicine, College of
Medicine, Seoul National University

Myon Woo Shin, Hyo Pyo Lee, and
Dong Jin Kim
Department of Obstetrics and Gynecology, College of
Medicine, Seoul National University

Carbon monoxide poisoning is very common home
accident and one of the main health hazards in
Korea, since Koreans use anthracite coal briguette as
domestic fuel. Among the many harmful effects of
CO poisoning, it is noteworthy that it increases the
pregnancy wastage rate and, in milder cases, impedes
the fetal development. But, in spite of the importance

of the CO poisoning in pregnancy, there have been

— @ —E{RE ] HURTEA oA BE—

very few reports on the histo-pathological changes:
which happen in the uterus of pregnant woman.

This study was designed to investigate the histo-pa-
thological and histo-chemical changes of CO poisoning.
in gestated uterus. Gestated rats exposed to carbon
monoxide gas of 4, 500~5,000ppm for 20 minutes at
the 16th Gestation day comprise acute CQ poisoning
group. Chronic poisoning group were exposed to CO-
gas of 400ppm for 8 hours from 13th to 16th day of
the Gestation, therefore the total duration of expo-
sure was 32 hours. Among twenty three rats in each
group, eight were sacrificed at the end of the exposure:
to observe the changes at the moment. The rest
fifteen were observed at the 20th gestation day that
is just before the spontaneous delivery. And, as con-
trol groups, eight gestated rats were observed at the
16th day and thirty at the 20th day of the gestation.

The plain H&E staining and also histo-chemical
staining were made to observe the extracted rat uteri.
Investigated enzymes were NADH diaphorase, SDH,.
LDH, alkaline phosphatase, and acid phosphatase.

Following results were observed:

1. In acute poisoning group sacrificed at the 16th
day, fibrinoid necrosis and infiltration of lymphatic
cells were observed in subplacental myometrium, and
the congestion was found in the inner myometrium.
In chronic exposure group, the common finding was
mild congestion. In acute exposure group observed
at the 20th day, myometrium showed mild congestion
and lymphatic infiltration, but in chronic exposure
group, there was no difference from normal control
group of the same date.

2. The activity of NADH diaphorase was reduced
in both acute and chronic groups at the 16th day.
1t regained the normal value at the 20th day.

3. The activity of SDH was reduced in both acute
and chronic exposure groups at the 16th day, but it
returned to the level of normal control group at the
20th day.

4. The activity of LDH was reduced in acute ex-
posure group at the 16th day, but increased in
chronic exposure group of the same date. At the 20th
day, both showed no difference from normal control
group.

5. The activity of alkaline phosphatase was redu-




—Kim, LD. et al.: Effects of carbon monoxide poisoning in gestated uterus—

<ed in both groups at the 16th day. At the 20th day
there was no difference between poisoning groups
and control group.

6. The activity of acid phosphatase was low at the
16th day, but it showed almost same level with nor-

mal control group at 20th day.
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LEGENDS FOR FIGURES

Fig. 1. Hypertrophy and vacuolar change of myometrium of rat at the 16th day of gestation (Cont-1;
H&E, x40)

Fig. 2. Marked congestion of myometrium after chronic CO exposure at the 16th day of gestation. (C-1;
H&E, x40)

Fig. 3. Moderate NADH diaphorase activity of subplacental myometrium at the 16th day of pregnancy.
(Cont-1; H&E, x40)

Fig. 4. Moderate decrease of NADH diaphorase activity of subplacental myometrium at the 16th day of
pregnancy after acute CO poisoning. (A-1; NADH diaphorase, x40)

Fig. 5. Marked SDH activity of endometrial epithelium at the 16th day of gestation. (Cont-1; SDH, x 407

Fig. 6. Marked reduction of SDH activity of endometrial epithelium after chronic CO exposure at the
16th day of gestation. (C-1; SDH, x40)

Fig. 7. Mild activity of LDH of myometrium at the 16th day of gestation. (Cont-1; LDH, x40)

Fig. 8. Moderately increased activity of LDH of subplacental mycmetrium after chronic CO exposure at
the 16th day of gestation. (C-1; LDH, x40)

Fig. 9. Marked activity of alkaline phosphatase of endometrial epithelium at the 16th day of gestation.
(Cont-1; alkaline phosphatase, x100)

Fig.10. Marked decrease of alkaline phosphatase activity of endometrial epithelium after CO exposure at
the 16th day. (C-1; alkaline phosphatase, x100)

Fig.11. Moderate activity of acid phsphatase in endometrial epithelium at the 16th day of pregnancy.
(Cont-1; acid phosphatase, x100)

Fig.12. Slightly increased activity of acid phosphatase in endometrial epithelium after CO exposure.(C-1;
acid phosphatase, x100)
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