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Histopathologic and Enzyme Histochemical Studies on Effects of
Acute Carbon Monoxide Poisoning in Rat Liver
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—FERF(COYE &E, BIE, £ R &
TERR (R #) &8 i B FReME2 2 3%
5= Ayl FEvel £EREAA A e Bk
e g Aol 4 fRste & el K
o} (I, 1959; McBay, 1965; FF4%, 1977).

—ELRE L M % (Hemoglobin, Hb) 9] HFJ)
o] MEFS AR 200%LE e A A
carboxy hemoglobin(CO-Hb) #i4#3 ol 5o AL
o] FAERIBIES Adlole MEMED AT
gl e pllez o1 FAH AFte] EmEES
##E % @} (Roughton, 1945; McBay, 1965; Goldsmith,
1968). I —fi{LiREE cytochrome oxidased}: #5453t
o A LEE dAEd 24 ATPEKE AHste 7
wol (Ball, 1952; Pitts, 1970; ¥, 1980) =t< & {EFE
FEel A 2}l o EE B FAsnE bR
= HBEEPRZR 75 F oy BgER
fEf e o8] RIREMS RITHEELESE o HMiEK
BE BEE B

At R 1B —EEIRFrh el RSl Ul A & NP
AR BEE B O TR O Mg el Al R
s o o 4R BRLS SRESSS TS
A, @i, W ORTHESEL ¢ BT e 9
e (A, 19715 1 1973; %%, 1977,1978; =4, 1980;
Compbell, 1929; Ehlrich, 1944; Cosby 1963) =3t
HELBRESA = I RNA 3 DNAGR%, 1975)
9O, BREREECELS] AR (R, 1975; b4, 1980;
Bloom, 1938), EFFEMEMCLEBHEBEREE O, S, B
% 5% 9] NADH diaphorase, succinic dchydrogen-
* ok W RO ARLE A DR Te s (1979)

2 ol Felal Ad
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ase(SDH), Lactic dehydrogenase(LDH), Cytochrome
Oxidase, ATPase, Alkaline phosphatase (Alk. P.),
Acid phosphatase(Acid. P.)%9) HHEEBES W)
3 Slo}(Stowell, 1961; Ziegler, 1967 <l, 1970; A,
1974; W, 1975; w1 %, 1976, °|, 1976; %%, 1978;
o] (573, 1979; ¥4, 1980); 1980;0] o] 4e] Mers) ¢
7l AEESRANY SRS E B Y ARER
(endoplasmic reticulum)®] WS 9 zeHapE@i{bel #
RifgEe] 49 9 ke BEiligs 2 At (Bryant
%, 1958; Bassi®%, 1960, u'*%, Lehninger 1962;
1964; Brewer, 1965; Oudéa%s 1967; <, 1976; 1980).
BEHENE ERBEd R =tat SR8 4 iR
fFzYdE Fese Rkl do HBSMHRa
of wIEe MIESE)E Bislel s o] olE¥=m gl
o Al Novikoff(1959) & FIF ML) Hhie s mE -}
ITEERIRS I A & M (filament type) 2.2 =z #71
o JRERLLA A & El# (round type) e 2 2 #
€ Avtx stgn SRR ez sl MY 9
Medol kst RIRWol A& ATPase, AlkP, Acid
P, SDH, 9 cytochrome oxidase &#:fE~> == »iw
S5-nucleotidase = MR{LP:§ % (oxidative enzyme)s]
NADH diaphorare, LDH$} glutamin dehydrogenase®s
L LA A EERET Eetd R #ftBm
RS ®olr glucose 6-phosphatase TS M
oA e ez gle] MR ol B EiEE
ITERP Rl EmEMEEY 9@ fSAORET A4
Al #Ho] gtk (Seligman, 1951;Schmacher, 1957;
Shank, 1959; Kinnula, 1976; ©], 1976).
Gallagher®(1956) % Dawkin®% (1959} 2 J#E&H
SR (autolysis) BBl A  EELINEESHE (oxidative
phosphorylation) o] 7} A4 A A 5] #yiHdl #HERK
RE BETE #HiE9d of BBRKIEST ol
Zltt = FATE = SDH, NADH diaphorase’-S . 0.
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2§ ERE e Mtk v ABEdEs K
FE kol A1) W LS BB Qe &%
¥ Hogigolatz Az 4 e 42 (shock),
LHEE%EOT2E EEFEd HEedld #ffKES
Fest e B ol Sd—M L R SR ITd) B
 FREARSE 3 Afbsy Bt gl B
A et

a¥ DR EEE 2HE-BERERESRS A
A gl s REASSN R SERREe dEb
By EESERET Bikttd o WHHEE W
711 5he] SlE—MEALIRFEEE BRITS AR e
4 H&E, NADH diaphorase, SDH, LDH, Alk. P.#
Acid P52 e e Adstd o) FEERED
#iro EEES HHEEHS BRtSRnes Bt
—E{bFEY RFEETY WEEa T =& &
EFE BRI ed SR ERE R TR
o] WEREM 2 AEE RUitte MR =&z
AW S HRs o o}

REHE 3 F&

L. REDY
K%Eme FA—RERcds MEE #Ee 210~280
gm. o] Sprague-DawleyF B 97712l o1 o] &% 327
g BHER, 650teEl e ARB &4 RN
2. —E{LRE(CO)S BE % B
= cock®Rl RS Y2 KE Fo04 100°C
2 @ % Aol (formic acid) & 2EEAA A=
L R FEE Hfetd o ol AL MK rT96~98%
7} "}, o] & wet gas meterst Douglas bag® (]
ho] FfEElgl en] REel AR —EMLR# BE
ZInfrared CO analyzer(3t, Grubb Parsonil#l Model
200) 8+ CORes® (B4, Kitagawait#l Cat No. 100)
oz izt
3. WiEMEE
—MALHFE T BERRI] 307, 6047, 120435
= —FbRE RBES S48 —BERFETLS,
0.8%, 0.6%, 0.4%5 7 fEEstd ££8 BE A
el sulel s BEAA BIERME MEstdd. HR
R & EEERS 9 50%7 e B
& MiEste] 304HFERER 1%, C0OFBFERER
0.7% =82 120 BOERER 0.4%% Eud.
1. FXB
ERBHE ERHELN 169te], 1% COBFRR 30
whe], 0.7% COWEEE 12utel <k 0.49% COMRA: 84t

g4 pugte e o KRG oW NEEMB 4
EL ZE Byl A ESLBEHRRE AEH T4
A Ao
5. BRAE

— LR FHRFHEHE-S M T gas chamber(190cm x
4bem > 30em)el FHE WgHER 1%,0.7%2k 0.4%
g CO7t 10~15//ming} o) FA= =5 =2 TF £
M2 305, 6047 1207 FwEEst 2= gas chamber
A —MbRFRE S 207, 4057 604 £& F
Aetd —@Ests st o Aol BFEBET 18%
M EE %% oxygen analyzer(3, Taylorit OA 269)
& flHTl] — KBS chambery & B AT .

6. AEARPL X EEtEs Kk

HEA Y WEN AR oot stdl FfE o
S sl BRRFEALE 10%FErz 44 &
Wel EES + Hetdf@ilsted 4~5p0 2 WU
Hematoxylin-Eosin (H&E) a2 A &) 3}o] HEBEAE S
o2 BFEIds. ABEEAERE 99 —20°CY
frozen mediume 2 22 A A2 gFEAZ F HEWH
# (cryostat) 2 10p5F-7 2 #U)sl«] SDH, NADH diap
horase, LDH, Alk. P.5} Acid P.4&s] %2 A4 &
At

SDH: Naclas®¥¢] Fikg& Wl 0.2M phosphate
buffer(pH7.6) 5mle] Nitro BT (nitroblue tetrazolium)
#H (Amg/ml) 10mle} 0.2M sodium succinate 5ml%E
B¢ LHERS 9 37°C ElESEANN [
o 3048 IEA At

NADH diaphorase: Farber%:2| H5:-& i3 o
0.2M phosphate buffer(pH 7.4) 4ml, nitro BT (Img/
ml) 4ml, F4- 4ml2t NADH 10mg& EAste] =f
T BHEGES (A 37°CEBRAG A 305/ K
HEA 2=t

LDH: Scapelli%e] F:e {#ifg = 0.06M phosph-
ate buffer(pH 7.0) 2.5ml, 60% sodium DL lactute
0.2ml, NAD 6.6mg, 0.1M NaCN(pH 7.0) 1ml, 0.00
5M MgCl,-H,O 1ml, Nitro BT 2.5ml, 254 2. 8ml,
polyvinyl pyrolidene 750mg-& E& s wtE HEHE
wg RSt 37°CREBRA 3040 BREAZ .

Li k2l 377 e EF nitro BTE: fFRIge®
BFEEE S diformazang BB we FHE6A =
HROo 2 vehvtA =9 BERe R INEE =5
FHEES] B rlstA .

Alk. P.: Burstone®) Fik& Mg e 0.2M
tris buffer(pH 9.2) 25ml, Naphthol AS biphosphorie

acid 5mg, dimethylformamide 0.2ml, &% 25ml],
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Red violet LB salt 30mg-2 B&%td =E REARKS
i 8ted whatman No. 22 o 38 F 37°ClEE B A
305 KEA R o BEEY HEike ke B K
7l .

Acid P.: Burstones] HEE #Ed o 0.2M
acetic acid buffer{(pH 5.2), naphthol AS biphosphoric
acid 5mg. dimethylformamide 0.2ml, &4 25ml,
Red violet LB salt 30mge B&sld == REHERS
# A3t} whatman No. 22 3§+ 37°C EHiE%
A 3 REA 2l o] EEFS] mME: e mie
o Heffldtet.

Lol MSLBn KiEe #aidel wor B
H—g fRfEholl A Bl B 7] 5 Hufafggd o
Y F AR EHET O 5y, s o
AbsdeBnr RS e 2 Fonelol ’

X B & &

1. REEERN R
R hle frelA el RTHEE{ELE
TE A ol et et 2fs) A WS drlatiE R
whho] BlZE el 1% COE 3040 SigEd B
il A LIRS oo 2 SRR Bk
A hEFE E BE Bine weer W 4
Bk SR T8t (acidophilie degenoration), A%k MM

EiE A RISl Blars] ot BmEEst i
Holwteh 2 #MEst Fhns o, Al 4 & Rl
o Eiiez WY FHNREEY 277 ML |
fié (sinu-soidal space) s} HUFFIRE IHaEo fodoh
BLEsh e RiTtE #MbE AT #me F{kdelx
L e PR A S o

0.7% CO% 607 M2MEBHET HRH 0.4% COE
1205718 BET BB FdME 1% COE 3045M
BT Bl 8 gim 2 BTHS 2 i
me oo Hinf: EEE 5 EREA 44 154
s of o}

ALY #ERE2d Ok —ER bR EM RS BRI
ol Al of WEFREARRN B{by LIRS Rl b
Dll-o] @l NrHiee] driet: SBiTsit, s, M
MogEhe =t HmEEEZES} MAASttE ol oy R
T MLz o ey £ SREEmg
PaBEol A o] Mol ot

2. HE{L®MH FR

a. NADH diaphorase ;E{#BF : ¥ 2] NADH
diaphoraselfith:fe = Hih3Ed 2 A g NHE
FHEER vhebd o MRy duiaitel Al MR ), Z
ol BIBHRES 29l

1% CO-304BTRRE ITell Al = HEHN) Ikl FEHlx
F Tz EE DE P EHELE lmes
vhebsl o ALl A A BE S = MR

Table 1. Histopathologic changes resulting from different degree of acute carbon monoxide exposure in rat liver

Groups Control

30 min. exp 60 min. exp. 120 min. exp.
Cone. of CO B .
/No. of Rats, /15 195C0/20 0.795C0/ 12 0.49CO/8
Histopathology Site Degree O =+ A+ A +x +HH#H O+ HH O+ HH#
Congestion Centrol Z. 15 5 15 7 3 3 5 1
Middle Z 15 5 156 7 3 3 5 2 1
Portal VA 15 b 18 7 7 41 6 2
Acidophilic Centrol Z 15 10 12 8 7 3 2 6 1
degeneration  \riggle  z. 15 10 12 8 8 2 2 6 1
Portal Z 15 17 10 3 10 I 1 7 1
Necrosis Centrol Z. 15 28 1 1 11 71
Middle A 15 29 1 11 1 7 1
Portal Z 15 23 1 12 8
Fatty change Control Z 13 2 17 9 71
Middle Z 13 2 20 8 71
Portal  Z 15 25 5 11 8 .
—:[;;g_;ee: -1 Negative =+: Ragre +: mild +H: modiate #: mar—ked, Z: Zone, Exp: exposure

Cong,: Concentration
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—REE % 2 MeRE TR BETY Al

T EE FHFTRC Bl fo¥dAs FHREDIT
o EFsdd. 0.7% CO-603MHRFE, 0.4% CO-120
ARREES RRdA L BE HE h%BEY NADH
diapharaseiZiE & el ol H—3 FEEZAE et
Ak

b. Succinic dehydrogenase (SDH) GEM:EF : B
¢} FFel SDHiEME S I ch.lis}l rfiiafel A& i
KR PRFAA S SERS Jeb g,

1% CO-30BHEHY A+ B2 b
R MR MENE SEEY RS E
el os 53 ITie] BIres FHifio] v b
Mol A Bl

0.7% CO-607fAMe, 0.4% CO-12070 Bz
wEol A = 1% CO-30 ZR WeEpi=t HLT HHa#
By A9 IEHEEMLE el gl

¢. Lactic dehydrogenase(LDH) ;E{5 - HARE]
Il 4 LDHe] tere s M3 &fidl 4 B
2 A e riEd e BEHE £
fae] Aol A A 5tr] o H St

1% CO-304rMREREL HFE SHfrel wheb 2 iGH
BRI FetA S Lisk FREA A e EEY

HLS, BERSAE o909 e #wne el g
= BEMME o iEfEel 59 dl oA

0.7% CO-607 WIS} 0.4% CO-1205- BT M
BN E 1% CO-307 MR ERY WA bl
o] HE{sH

d. Alkaline phosphatase(Alk. P.)5E#m - B RUIT
9 Alk. P.o) {E#IEE RMARA S IREEES R ku-
pffer cellsf A ez Ve ot FFHKEEAA =
kel 38 ol gete] HWRES S —MtRFERER
Mol Alk. Po} MRS #EJE BET WRLT
ol o

e. Acid phosphatase(Acid P.)GEMRE : ¥R
LA (bile canaliculi)ol ol 3 ITHEHUAl A FEEEL]
Acid P. iE#:€ vl = RS BERSE ROl
of 4] e} Eo] 3@aleleh.

1% CO-305 MEFHERAA T1VhEE 2844 iR
5 qiAshy —fkihe HEB ltal BER BB
2 ey £ 9o 0.7% CO-605FuRES 0.4%
CO-12057 WEEY MBEIA & BB hd BEd
EAEIRS ebdl gled RBRWAA Fo HEES

Lk BFHBBNE RS fMifstd 2y ad—

Table 2. Enzyme histochemical changes resulting from different degree of acute CO exposure in rat liver

Groups Control 30 min Exp. 60 min exp. 120 min CO
e o e 1% CO 0.7% €O 0.4% CO
Enzyme Site. 8 15 et ,_Sﬁf, R E_’___
NADH diaphorase  Central Z. H# + + -
Middle Z. i + n +
Portal Z. Ht it 1 +
SDH Central Z. + + + +
Middle Z. # + + +
Portal Z. # 4t +- H
LDH Central Z. + + + +
Middle Z. + + + 4
Portal Z. + H H 4
Alk. Phosphatase Central Z. — — — —
Middle Z. - — — —
Portal Z. + + + +
Acid Phosphatase Central Z. + + ++ #
Middle Z. + + H H+
Portal Z. + b 3t +H
* Degree;: Negative, <+: meagre, +: mild, ¢ modete, #: marked, exp: expossre, Z: Zome.

Conc,: Concentration
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it % flol 4 NADH diaphoreses} SDHE I
LA PRI A BE HE hFES] HER
A%, LDHiGHEES chOfisr vl A IS S
WA molth MERMlA iR LDHEMEEE
Bl g e, Alk P.x = iGtke] HadkelA 53]
oFalAl mEdE o] WMEMIA 2 2RE BET T W
glom Acid. P& Bl vls EES SHHES
vebl el & Bl MEMEE A mv R{THE: b
o BERLS el Bfzel AL HEAR T LW
ol A 458 A HiFstild

g R ER

19CO% DEUEE Bl A B IR
4y B cROAIR 2 PR RS Bt
B 2 AR bETes) e EFRRITRE
(el 9 ErEEge e RiEHET I+ Y
24 HEY RFHsbE POk ] ol &%
s ok g A o] ksl RES [yl
ARl A W BUF S

et R SR s AT B, P =
= gEse Bt Ak 2Rk W, &0 2
Pl sFolA A i 9 MIWEE MeAde B 2
WSS gastn oo, AERAALT B hif
el Sindl RNl B 2 UEHETMs HE
7} Fskd RS —FE = NEERSN PR @
4 Qeb, = AEBRAAN NEERLN POk 2
olel = e el ITHITNEER o SISl B
HE AL SH—EERERTED AT EEH EEK
5 b EREEREC @ Aolw rhlFIRS Wimel o
g TokihEdbrl ohvielz Bl

o] (1979) %= Zb:—MafbiR EW TS FPRIwAA Wil
of SDH, cytochrome oxidase’$9] Fizkikol WA=
thx @weaetd RO ue e Bl mEety
otb fTe] wEiEel whet el erdiikel BEHIS
ALE ALV BohE SHRNERE TTF A U
F cpEESGle] ol FolA A FLHAR ol
T chffizee A B ofEd WTHEHS BT ol s

W2 4af =2F LF2es BEss HeAAd
FEFRFES iR A% Bl IR I
b Baete  grmbeiaEEt 2 IrMRERE S
Hgon st g hLEE EEEED Bildz ¢
#4 gk '

o] i BTHMEew Mlud EEHFE PR
e AEMS B4, kel MR % 2V %

MR lysosomed] JEinst seifuEmqliet e HEste
gkt

Wik R A B S aAevh 244 3ke] A4
o F e = ool A M e =% 2
W MMSRADYT MRS MAS Hidehd B
Mot EEFEREAS Y 48 g 08 F
A RS L BRI Y% MAslnE gl
BRI Bkdch. AEEAN BED
HNEY Y 2 ol A BillEc#%
of M2t s AL BiESmMmer —HIed
Ao webA kel Bifugislel NrMHIE &
FEPEREE, S 9 e HBle SR —EMLRRSHE
oF e EEFEERES e fHYe Aoz
'T‘ﬂ‘-;‘ T At Mikol et skAlcl

ol A HiZgel KRS EHBBIREES Bt
ﬂ.aﬁa BefbiR E 2R Ifel Al NADH diaphorase
s} SDH& NP/ h#Edslay 2 hEF HE D hEE
o) JEEHL S, LDHE CORGBwmile) hofm R Sl
oA gRrel IBMAY EEE e ot e
el whel ehlfidl A & EEMAE EANGAR &
e RINRAEO A RSl EHMES 29 = Alk P.e
o iEke) HigEel Al o] vl ofele RAMESFS] MEH
tezed kupflerfifiiol A shBEFEES vebd $old
wEECl WhE EHERE 2] olddd. Acd P.e
COBgetkwiiich = & 1iEs) Bl gl oyt iR
el wheb RAIRAYON A HEEE WGz LR
= REe] e vetdllt RE EEHe EEEE 3
=GRS Y BERMEMAA E ER E

FEH AR ol 2 el Al R oln B st vl

7k B4 % (dehydrogenase) el SDH3l BR{bMEEEZ
(oxidative enzyme) gl NADH diaphoraset: #AI#A
ol HESI e E ol T RYHS] TEH:EBEF Mk
po) R #bie & 22 Mtk oz
AR, FATOE 0.5%C0% 1020 iRtk MR
MErel o W Wk SEEEEGHES (ST E WERH
o} Vogt (1968) & 20~255 /9] EMEELES AR
b2 #HEgse] BRSNS BEY Fkd LB
o] EH, MR mdegmEe] 4 zelz SDH
o) ERASE #aelg ol BassiZ(1960) & EEEH
ATl A BFEHSe 2 fTMe  BRE 9 itk
PESh GBSOl JEIE 2 Zifubb# s BEN A= Fk
of SDHe| jFHE=E BAs+ A& #dsds FX
Bgol 4] = NADH diaphorasest SDHS fE#keo] Ff:—
e gonaEg B TE pEEY Mo WP
el A HlEs el e BHA —BAL MR
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—BEBR % Al —BURERE ARTY fBRE—

A2 .

HRBN A ZM LR B LDHA 708 5
oAl ot Al ERMREA wet hod s iE
HMDY HEE MRS A BES EEme e
Hel el MdEts 2RAAS. § Sk
FhER —BREd A AlmE: HERSHe
dl2 E@AN 5Hd LDHE fHstd SR rEm
& BE ABIHES v ¥ 4 Qe ERE
¥ BERE Y e 48 SEe BES 2w ROl
Bedat ot BRI mE ) o] BIMMES KERet gl
Kim%(1969) + HMEMEES 67H Jo4 T, &
XLy %2 SDHs} LDHY FHEMLS B, W%
(1970)& 0.7%CO% 84 WMZHIF, L, §H, Zo
41 LDH® Eiko]l WMAH gtz #idstg ot o &9
S MBS homogenate FHAY o=z KEEA
Bl o e S 55 € 4 ddde el
e R

Alk, P.:z B EATEIMEREA Aol ExaA 2
Atz Qoo HERS FBRlke] Fost: EEY
F&(1978) & COdihe ALK. PY Z¥d E@mlb s
BlEetd EEERED RT Rl stgdet &
KoM e AR - He 2 kol 538 #3531 CO
FERB R A o EHEBES Bl g9

Acid P.+= 2 FF#ilne lysosomeo] ##istz 9+
EEdele 24 BEE dotd FMERS  #iese
Ao 1%C0, 0.7%9 0.4%CORTE2 S—mbR
FehFe ol el B =t A g
Az 2 BEs MRS Fo) EEs . o3t
Rt Confer% (1964)¢) Nl A {SEEFES e ¥
A EACA A lysosomed] Hme #AFE BRAN —¥
HE Bileastz & ¢ 2o o (1979) = & —mik
RFPREE WFREAS et iFelA Acid P.o EH#:
BERINE HE3 o ok ETEMEes (BERER
Py el 22z o] Azledl olRAFel HLA
Acid P.o] B¢ 2t A 9o, BREEd <99
lysosomee 2 {8l = Al lysosome® Z7}5 2 fi#sE9]
e Y 9oz (Brewer, 1965)% W& s +BE
4 HBRE AWANEI & 5 QA

FE—MLREPE =t SHEREEN SR eh
i $ERHE (glycogen) ® 2t BiE sl Bloom(1956)
< EEFEE 55 Rd ERES] MLE, W) E &
Bt F PR EEEY HEY WA BEEY
sty ok HEFEEY EEMS Gallaheri (1956)9) ¥5o
A T AFRMEEEdA 142 pEe 3=
BRE BEEEC= stged 22 BbEmBE

Bl st MR EHEC KFH 22 MR &
w BEEA EE Bl = FEY MBi
o] Sl&% AN ed FEBEAA MFFHY o
Bt ETHEEMEYT B S 2abol o BTGk
Ml An —HI & Bl did. B ad—m
LR BREEER A BEs = AREsRM L
+ aHEEEFe S iy T8 BEH 2 %
BRe| TREEDE ol Fo EEEHEA 53] A &
DA GRITHME R W Bkddz BEsE
Lhbol 2o —me bR iR o & Ratia st
o MRERBLBNMAS B9 —EBERERR g9
o] &4 #M{ts CO-Hbel o3 EMHEY BE
o7l met {EEEFRE EMBN MLKERR#ES Hit
ET% <o HHe ek SRz 4439949, =
B —E LR o) Bl HE/EES Lt bR
Waigiol s aprel 22 EMFEAA Has HR
A E MARLEA HAMY FREBHEES F—
e B Frded =3 TLFY EFEY NADH
diaphorase, SDH, LDH#%9| FStemd 7l = HES %
HAeAls F2 glvhn Ao WEARSN #ket
BEFIGER BRI i T BB S EsE £ 9.

ZE—mtRERT ARNEC fxt g8 5
o] JREEARSN 9 BERAREBHeE Hltad
gontel o] BRE Wl RS HIBE 150,
1%CO 307 WEEERE 307k, 0.7% CO 604 sEE: 12
vh2) gk 0.42CO 120580558 8ule)) o aatyo] —f
LR FR S WS stz st ke g ik
A E Hrsle HEEGSBNCE HEE
NADH diaphorase, succinic dehydrogenase, lactic
dehydrogenase, alkaline phosphatase ® acid phospha-
tase % FRFFES TFARAN SH#E) e SaBnez
B#Estd oS L R 4.

L 2B EUEN AR FREasys
fbe PLERR 2 oPRIAS Rl BE TBE S
o i, WFRERES MR ITEME, ZER, MER
shOHEENE IMmEEIES R el g e hsE
FiaeZ 2 FiRe) BESYZ BMBEE g 4
ol Ei#Estsd o

2. &M —M{LRFBFH NADH diaphorasest SDH
o FEHEEE HEHNA Wit BE TE %Y R
LT T2 BNES POBES spisel el

3. EPE—TELRFR TR LDIGEM S SR |
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she] @RS BWAE IS Ak REA v
Bl ot BRSOl A £ BES EERINGRE 245
et

4. it B FEER Alk PRl Ee BB
o waE 2 gk HRE BEYE 5 dd2 Acd
P. iR peRiE8e et e & #getale.

5. Db ik —EiESigiol ERFd Al fREE
##esy  FiRL= NADH diaphorase SDH, LDH, Alk,
P. st Acid P.o) @AEIEREBES —M L) B
el e BEde HRER WG g
LAREA BRASERNEES Bl Eh L Bk
BEE vl= TEMS e R Bwhek .

—ABSTRACT—

Histopathologic and Enzyme Histochemical
Studies on Effects of Acute Carbon
Monoxide Poisoning in Rat Liver

Eui Keun Ham, Kye Yong Song and
Dork Ro Yun
Depratments of Pathology and Preventive Medicine
College of Medicine, Seoul National University

An experimental study was performed to observe
the acute carbon monoxide poisoning in the liver of
rats by means of histopathologic and enzyme histoch-
emical methods, attempting to explore the mechanism
behind the process of the acute anoxic necrosis of
liver.

Experimental animals(65 Sprague-Dawley rats, 210
~280gm.) were devided into four groups by the
duration of exposure and the concentration of carbon
monoxide: Control (15 rats, unexposures), 1% CO
exp. (30 rats, 30 min.), 0.7% CO exp.{I12 rats, 60
min.) and 0.4% CO exp. (8 rats, 120 mip.). Histop
hological investigation and the enzyme activities of
succinic dehydrogenase (SDH), NADH diaphorase,
lactic  dehydrogenase(LDH), alkaline phosphatase
(alk. P.) and acid phosphatase(acid P.) in liver were
observed by hematoxylin and cosin staining and
appropriate enzyme histochemical stainings.

The results obtained were as follows:

1. Histologic sections of rat liver in groups of

acute poisoning with carbon monoxide revealed mild

to moderate congestion of central vein and sinusoidal
spaces, accompanied by acidophilic degeneration of
hepatocytes, pyknosis, fatty changes and focal necro-
sisy. Central zone was more severely affected than
portal zone and the reactions were more marked in
higherconcentration and shott duration groups.

2. SDH and NADH diaphorase activities in all
experimental group were significantly decreased in
mild to moderate degrees, especially in central and
midzonal area.

3. LDH activities in all experimental rousps gene-
rally decreased in mild degree in the central and
midzone in contrast to the increase in mild to mode-
rate degree of portal zone.

4. Changes of alk, P. activities were not noticed.
Acid phosphatase activities in all experimental groups
were significantly incre-ased in 60 to 120 min. expo-
sures.

5. Above histopathologic and histochemical findings
seemed to support that acute anoxic necrosis of liver
could be included by acute carbon monoxide poisoning
preceded by hepatic enzymeatic changes and the most
vulnerable portion of hepatic parenchyme was to be
central zone of hepatic lobule.
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LEGENDS FOR FIGURES

Fig. 1. Fatty change and mild congestion in liver of rat aftere acute CO exposures{1%CO. 30min.), H&E,

x400.

Fig. 2. Acidophilic dgegeneration and pyknosis nuclei in liver of rat after acute CO exposures(1%CO. 30

min.), H&E, x400.

Fig. 3. Focal hemorrahgic necrosis and congestion in liver of rat after acute CO exposure (1%CQO, 30min.),

H&E, x100.

Fig. 4. SDH activity in liver of control rat (unexposure], SDH, x100.
Fig. 5. Marked decrease of SDH activity in liver of rat after acute CO exposures (0.7% CO. 60min.), SDH,

x 100.

Fig. 6. NADH diaphorase activity in liver of control rat {Unexposure) NADH diaphorase, x100.
Fig. 7. Moderate decrease of NADH diaphorase activiiy in liver of rat after acute CO exposures (0.4% CO.

120 min.), NADH diaphorase, x100.

Fig. 8, LDH activity in liver of control rat (Unexposure) LDH, x100.
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Fig. 9. Moderate increase of LDH activity in portal zone and decrease in the central zone in liver of rat
after acute CO exposure (0.7% CO%, 60min) LDH, x100.

Fig. 10. Alkaline phosphatase activity in liver of control rat (Unexposure) Alk. P., x100.

Fig. 11. Acid phosphatase activity in liver of control rat (Unexposure) Acid. P:, x100.

Fig. 12. Mild increase of acid P. activity in liver of rat after acute CO exposure (0.7% CO. 60min.) Acid
P. x100.
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