ke el EE] =] o A2ey A1 &
K.I. Fathol, Vol 22(1): 13, 1928

SF U YA} WA 7k
w2 o g

H 3ol

ZAcheha of mejeh e g

H 5 &

M =

HE-EY e gErvy oY e Ygte iz g
A Eud el 2ol s A2l bl 2he] 2k of o]
chE A} chgel A ME do|= kAl ghaleg o] it Kap-
lowitz¥, Erlinger%*2 ctF2] Azl frdof hofdl
© ol 2{gl2lel gl ul A5 2l s 2el HEle
12| it Popperg?, Javittg*& oF-2u 3 4] F&
T3 Sl A g 33 2l 4aql B
e B e S A

Gl shalgbel ohokgt e shal sl s) g
Abel| 2] 3 Zh4| 2 A7) 3be] 2e|d e dl] Hilbe 5o 3
A u| 7 2 FaL HApEa] o] gt} A Lot 243
Tato] o] Feo|F oufé~B Bg| §o4aa]dhehd dlell
o| &3led FhA| 20| Friata) ghaolatel] EAF Heoz
abefal Na', K* dependent ATPase™'¥, Mg** de-
pendent ATPase®™t Alkaline phosphatase®®#12]
PHEF zogddd oz Soyffte gy 2 oHFi|
Aalle] viqlel] of§} gh2 A7} of o,

st Al AR A7 Hely bl e F
e ode flqlo? qldle] chile| o ey E u b
Asle 7hale] ohgEu] A 4| (extrahepatic cholesta-
sis) 2} bS] dFelv 7|eF oAl eos g HA g
Frv| e Hsies qlsed ey Y Pl
44| (intrahepatic cholestasis) 2 2§50 glz|=k
A = 7haks) ghEReAal 2 2|gldl 2] 2
o)t e e slof] o gl o] il & gkefa] gla) g
cf, #hH 73] A alleel L ok E A r)e] w]dled =ff- &

" =rd 8 1985y of ghd e At a A37al oA
wldel4 wE shdF,

Moo B

Wile] 37|55 opebd £ ErhAl e ety Al
H A ZEE A AR R =a4ke] 2o afollal &
et vebtr] o Toll "o ik FHabe} g 2k
A Ze HelwH HEEE Bl 34, FAEEE A
H g 8,

apefd] #ap= Ar|gk 2 4L 7|22 17-ethiny] es
tradiol****' 2} chlorpromazine hydrochloride®* =75
ARgEted TR R A S A Al S e A
Weled ] fhEa v H E o] A A b 2w 5t
Alghe] Sabale & Al o) 2e|dddlr ez 3
T8 vl m3tasle] ehae] A7HE fdglr)e] wadtaal
itet,

e o gy
L 4z

4855 9373 F9=234M AHd 13~15%
o, AlF 250280 gm HE=2 Sprague-Dowley & ¥
4 atF e 2 4 Htfe]| vl qkEEica gl H = HE
e} Ays| AbEsigo, Ade AR GEF
17-ethinyl estradiol® Schering Berlin # 3£ chlor-
promazine hydrochloride (Tharazine ®) &  Smith
Kline & French laboratories, Philadelphia, Pa. 3%
=, Propylene glycol® %% Junsei Chemical Co.2)
AEE Agstoln,

2. AlEdd

A wago] A FE ofr| AR S22 ALERE ¢
w3 17-ethinyl estradiol{5mg/kgl*¥2 Propvlene
glycalell (1 mg/kg) &30 4|21 5 53¢ 15012l 4l of 3}
Hal Faslgdaiclst EE. FolFelzln 47§
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Chlorpromazine hydrochloride (50 mg/kg)*"& 15%
b Teke|el A of gl Al SRk sle et (el 8t CPZ &
of Folgbn 7|4, aelw EE Fo78 lz27es
Propylene glycol (1 ml/kg) & 7obzlol#| 530 &t 9 &
Falalg (o] 8} P.G Fof Feleta %73 CPZ +4
o tE2Fe g Teie]el Wi elFg8l 33 L 7}
A egskch (o] & F-3 aFeleha o7,

B 7] e AdE 284 FHes So-
dium Pentobarbital (50 mg/kg)**& 57 d«| FALsb
of MAlvtHE A| 7| AETF T0% B2 58l o
3cme| AEA AAE 7petdch 3~0 silkEF A3
hsakak ek Flolg £33 2 lmm)
g Aastnd sy TS Ashala 5 e =4
shedch{o| st gt Aol efn of7| ), BE oS
ol g2 AE A 64 304 FE A BA] 304 Akelell A
# 3t

1) M=, ZHE Y olE fAHSH 25 A= A
A Aol HFE HAs e A =27 B 1442 E
F4A] =4skd g o v 5AE S AT
& ebE o] A A oo g A A 2] A 2 sl A A A
Bl 244 7HE #F8] ale] £ by A HFoR
v R 2 A Ad s o 2l ] vl o Balel e
zhal o) wlalbel A = Al E 100 gme 2h o wl ke B
AzA =7 vl s shadeh

2) 2PISHAL: AT e Fedvh P 24
A 7kabe] AAwloa] Qe o 3mlE AHE 5 opti-
mized UV-kinetics® ©|-2-% eentrifichem 5005 o| &
gl 7h7] % AaAE 4 4lslede}. Aspartate admino-
transperase (AST)P*Y  Alanine aminotransterads
(ALTP** Alkaline phosphatase (ALP)Y*", Gamma-
glutamyl transpeptidase (GGTPY, = cholesterol™
< Baker Instrument (IS A)+te] Kits AF8-3led B4t
of whdlc) 2 4]alals o "4 F bilirubin®-2 gk 4] ok
T4l g abefl 4] Al # A bilirubin 53-8 Kitg A&
shgl e}, #5HF 4P v] 3 Nyegaard Co.2] Enzabile®
KitE AF&-3led UVIDEC 4022 335t

3) SAINE  2E AyAdrie} gau 33l of
# Edlae]e Fotestell 21%ted variance?| equality 2
HEF Fof Student’s t testel] 2|5} H=Fx) 2 A4
A vladbsieodd 2 F 49 S 2524
24 7183t Mean+S.E.), =3 a5} gkt

2] alztadAe] A 2 oluld 42 Least squaresel| 2
grod Al abslsd o,

ZX HAl

(1) F&tdo)7] 3 Fa AYdF 25 Wi F4
g4 bz A, 10% T4 E2 U oA
of Bh b Al w sle}z £of 33 A 3l F Hematoxylin:
Eosin(H & E) 2-4¢ slsir},

(2) AAHv|AE D A gtadE Al45E 1
mm?2 27 2 2zl Karmovsky Solution® (pH 7.4,
0.1 M cacodylate buffer, 5 4°C) ol 244] 24 # 23 5
= Millonig®*¥s] «}2} 2hE 29% 0s0, <2< (pH 7.4,
0.1 M Cacodylate buffer) 24]|7bgct £ 038t of 4]
Cacodylate buffer= #| ko] Al AL F 2 b4
714 Propylene oxideo| =/ 25 +]3ix Luft 4l
2] &} epon mixture® Fol Fted GOC ol 7242k Fab 4
Z&%4 2k, o] epon blocks 1pmz #HEdle] 1%
toluidine bluesl] 4% & 3o 7i o2 ilele] &
A4e] B sdHsled Diatomed: F34z]1 LKB
microtomes = 4bE 112 gk Reynolds* el
i Uranyl acetates}t lead citrate® =54 45 &
JEM 100 CXIT8 A a}l8e|d ez 42 80 KV @i
A hAEkelc

d 8 4 F
1. MZt

S faF g A el vsl 5959 12.6gm
(5.5%)2] slE377 2lela P-G Fof5£ 8.14gm
(4.79%)2] #FFE771 gleict, #H E-E Fol 72 4
A A Fol w8 P 16.62m(8.6%) 2 HFF7H 4
fon] (P<0.001), CPZ Fol 7% 6.9gmil1.8%) 2] #
Z 7h47F olsleb(P<0.001), DA 4FL S 18.8
gm{f.4%) 2] & F3tart Ao (P<0.001), (Tahle
1},

2, ZhE 9l v|EFH 2w

bl vl ae] FoAle =44 AT 100gme 2
o] TA 2 o) zFel v]#lA el $7E E- E 5o
T34 whgh 2 el 4] Ahrte] FokE KR (5.610.15
P<0.001, 5.3+0.19gm/4F 100gm, P<0.001) ¥
Ao FAl e 2ol vla| b ATl FohE Lol

__14_.
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Table 1. Body weight before and after treatment and influence of drugs and hormone an rat body weight

Body weight (gm)

Difference {gm) Percent changes (%)

Group  Treatment Initial after treatment P
5 days 15 days Sdays 15days 5days 15 days
I Controls :
la No treatment (9) 254.0 266.7 304.8 12.6 40,9 5.5 16.4 -
* 2.45 + 293 t 548 134 t 425 %118 T 328
Ib Propylene glycol (7))  285.6 291.7 - 8.1 — 4.7 - -
433 I 454 t 096 +1.82
] Ethyinyl estradiol (15) 190.6 174.0 — —16.6 — —8.8 - 0,001
T 424 * 384 .23 +0.67
i Chlorpromazine 257.3 2651 250.4 6.75 —&.9 3,08 —-1.8 0.001
hydrochloridé (7) * 618 % 7720 * h.67 £ 245 f1.78 o067 0,75
A Bile duct ligation (7] 181.5 1589 — —18.8 6.4 — 0.001
* 266 * BEO + 5,89 T 2.38

Change in body weight reflects percent change from initial value to completion of treatment period,
Mumbers of experiments are Indicated In parentheses and all values are expressed as Mean £ 5.E.P, significance of

difference from contral group,

Table 2. Liver and spleen weights after treatment and influence of drugs and hormone on rat liver and spleen weight

Lt Sl wehe | Lt e
| Controls :
la No treatment (9) 8.6 0,54 0.98 £ 0.062 3.9+0.m 0.45 X 0.021
Ik Propylene glycol (7) 13.0 £0.31 0.95 £0,051 4.2 20,41 0.42 £0.023
I Ethinyl estradiol (15) 9.6 £0.31 0.82X0.053 5.6 10,1 5% 0.47 £0.034
[ Chlorpromazine 9.6 £0.43 1.12+0,0682 3B T009 0,45 £ 0,037
hydrocholride (7)
I Bile duct ligation (7} 871072 0,95 £0.,096 5.3 10 19%%% 0.56 T 0031+

Mumbers of experiments are indicated in parentheses and all values are expressed as Mean £ S, E,

Asterisks are denoted as * P < 0,05 and *** P < 0001,

cH0.56+0.031 gm/# 5 100 gm, P<0.001), (Table
2).

3. HEa 2R A2 A2

A 100 gmel| HIt Fhd5#H = E - E Fo 7} gt
el At el vl FohE Eaew o ghale
Aok Al Fote] A E A2 el adh da o
T4 A= 0.77l92 (y=6.43+0.013x, n=
91, E-E Fo79 A3 4+= 0,799 2 {y=3.81+
0.033X, n=15; shab=d 373 gt ar1 0,834l
(¥y=3.81+0.0033X, n=7), (Fig. A, B,

e

0 m

4. Z7|s"HAl 4H (Table 3, Fig. C, D}

1) AST, ALT ZAMEH ol =Fo o &8 (AST:
103.2£6.49, ALT : 41.4+3.191U/L) S5 48+
+ CPZ Fofrat shabdd abe|elch (CPZ SFoii !
156.9+11.32, P<0.001, 49.0+2. 831U/L, P<0.01,
chEbA Al 290,2+50.24, P<0.001, 171.5447.17
IU/L, P<0.001),

2) ALP ZAMYH : ol 7o v (50.6+9.19 IU/
L) 715 4332 E- E Fof F3 gabd ol gt
(134.0+16.82, P<0.01, 159.3+24.54, IU/L, P<
0.001),

_1:'_



—c ghe e] el =] A2z A 1E 1988—

Liver weight igrnl

'IE{ v = 3,81+ 0.033x
r=0,79
141 p= < 0.001

121 -
10- . ,:},}f"_--’l:um rol
8l _—~ e v =6.43+0.013x
r=077
E-
2-

L

100 200 300 400 500
Body waeight {gm)

Fig. A. Relationship between body weight (x) and liver
weight (v in control (O] rats and ethinyl estra-
dial treated rats (a). In contrel, the egquation
describing the regression line was v = 6,43 +
0.013% [r = 077, n = 9. In ethinyl estradiol
treated rat, the equation describing the regression
line was v = 381 +0,033x [r=079,n= 15).

Liver weight (gm)
y = 1.0+ 0.065x

16 1
r=083
14 p =< 0,001
12 Lt ~
101 Control
v =643 + 0.013x
roe 077

100 200 300 400 GO0
Body weight {gm)

Relationship between body weight (x] and liver
weight (v} in control (O) rats and bile duct
ligated rats. (&), In control, the eguation des-
crihing the regression line was vy = 6,43 +0.013x
(r = 0.77, n = 9). In bile duct ligated rats, the
equation describing the regression line was ¥ =
1.0 +0.055x (r=0.83, n=7).

Fig. B.

———————

Tahle 2. Activity of AST, ALT, ALP, GGT, chelesterol and bile acid in various experimental group

Group Treatraent AST ALT ALP GGT  Cholesterol :lﬂlllz Bilirubin
(UL (lujL) (UL (/L) (mgfdl}  (umoljL)  (mg/dl}
I Carirol :
la Mo reatment (9) 103.2 41.4 50.6 4,0 36.6 B.3 < 0.2
+ 649 + 319 *£9.0% £0.92 t 5,84 + 0.497 :
|ty Frapylene glycol (7)) 115.7 41.8 58.8 4.4 25.7 18.9 < 0.2
+ 8.52 132 %742 0,65 T 4.57 T 4.53%#
I Ethinyl estradiol (15) 112.0 6.6 1340 4.2 7.3 29.5 < 0.2
+ 13,22 + 351 #6824 084 + 0.57%F L 4.68%%*
i Chlorpromazine 156.9 49.0 55.0 5.7 59.3 6.5 1.8
hydrochloride (7) + 11.32%+% = 2 83% + §.23 +0.87 * p73* T 1.66 0, 43%%+
v Bile duct ligation (7] 290.2 171.5 159.3 33.7 86.8 246.6 13.9
+ 5 24%es 47 1T 224 Sake L] 4TS + g 1 ge*® 27, 34%%% ) RI%HE

Diata are expressed as Mean ¥ 6.E, Numbers of experiments arc given in parentheses.
Significance of difference from control group : * P <005, **P <001, *** P <0.00]

9) GOT ZAMEE : o =5ol wlsf (4.0£0.72 TU/L)
GGT chabd 2ol 4] Z7babelch(33.741.47 IU/L,
P=0.01),

1) Cholesterol 2AF A% @ chz=rel vlal (36.6%
5.84mg/dl) E-E Soffold Fashela(7.3x0.57
mg/dl}, CPZ Fofxt whapAd Al el A FrbEkedch
(57.3+6.73, P<0.05, 86.6+9.18mg/dl, P<0.01],

5) SEEA HAPME o] vlel 6.350.97 ¢
mol/1) PG £ol, E-E Fol i, wabzdabieds 7t

2} 2713} eh(18.9+4.53, P<0.01, 29.5+4.68, P<
0001 246.4+27.34 pmol/l, P<0.001),

6) Bilirubin 24 ApME @ o zel vl (0.2 mg/
dly CPZ Sod o} g3 2ol 4 F7Fekaet(1.81
0.43, P<0.01, 13.9+0.83mg/dl, P<0.001},

5. We| ==&ty fE :

1) BEso|FE 43 (H&E, epon-toluidine blue o
4  Table 4) :

-_15_
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Table 4. Histopathological findings in wvarious experi-

200 5
- Ia Ib THTINY mental groups inducing intra-and extrahepatic
cholestasis
I L
| Group
150 —i I 1
: Findings
i Hepatocyie
100 I Spotty necrosis — 1+ 24
Feathery degeneration — 1+
il T Bile infarct - — 4+
. :: Lipid droplet 2+ 1+ 4+
50 =2 | :: | Acidophilic body 1+ —
= | | Portal inflam mation — 2+ 4+
H F . Kupffer cell proliferation 2+ 1+ i+
L b Bile duct proliferation Y I 4+
AST B
Fig. C. Activities of AST, ALT, and ALP in various v 'A.b'r'ccm
; - 1 +: Little change
experimental groups. Each bar indicates Mean Cpar
= 5E la: Mo treatm : 2 +: Minimal change
*SE la: ent, lb : Propylene glveool 3 +: Moderate ch
Il : Ethinyl estradiol, Il : Chlorpromazine hy- 4+'_ Sweredchai'n aenm:
drochloride, IV : Bile duct ligation, I Ethinyl |:5rr§|:lir:ll
Il : Chlorpromazine hydrochloride
T3 3 I = Bile duct ligation
la b 1V HEIY
100 100
1 Gl AE AL F434 tldo] 22 o]
Aup Eoh 2habEgicl,
(2) Chlorpromazine hydrochloride 5-of 57 4 4}
A2 T4 op b L 2] bl o wl gha 2 2] 2] g}
& & WA 4 dolon] Foldh £7E Tl
TR 9942 Afelddan ol F2 abre &
0 50 s-elgich, epon-toluidine blue 53 4o 414 714 2 =
W e]Alg wade] HAs]le
(3) F3E A g S, whiel 25 7k 2 g
A 5 QA Ze) F40) aksgln), S8 245 o
FrAlole 432 Qg3 FFFAF A S
FE BAY 4+ stk 54 Az FA5} A2
| of b ghoh o A shed o),
eyl urmal 1
Cholesteraol Total bile acid 2) MAlHo|AHH g
Fig, b, Activities of cholesterol and total bile acid in (1) 17-ethinyl estradiol 5of 5+ @ Sakad 31700 ol
various experimental groups, Each bar indicates - § . _
Mean £ 5 E. la : Mo treatment, b : Propylene T HHY TRE| ER S A e e
glycol, 11 : Ethinyl estradiol, 11l : Chlorproma- &+ EE S M EA el ohero] A A o] 2halg)
zing hiydrochloride, IV & Bile dugt ligation, . i
f gich, wiullze) AZAE A% YR e TEY A
o FAE o] b Zoll A& ohere] A2 41} myelin
(1} 17-ethinyl estradiol o | 4 4h4] 2 2] F412 AR EaaE o] Hale| Zhate ool (Fig. 1),

Solgt e A 4 gizled epon-toluidine blue IR Eef 4 B Al didobe] FE 4 wdel o|Fakg
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AUz ol T Eae] fas|gl o (Fig 2), T
o] o) dt ksl o zhell 4= myelin Hef o] F==0
ghabs|gleh, w4 2 ae] Al s) £5a) b A el
myelin F253 2-5e] 3= (Fig 3), 430l
A e Aot eha ghelebe] w4 g u] Fo) o)A g A
Azl abe| Babel o (Fig. 4).

(2) CPZ 5ol 7 Sobadsahdle] e|Fobd AdF =
o] of4 hatse] o T4 22 45} o Disse 45
o] waly o] 7k Eeldl g £40] ksl

o] Sebtdmiziulol] myelin F2E 2 zte] shas|aic
(Fig. 5). AAAEe Alzadele obe] FE HE
Al dure] TEHAe] oldl AEH o] FHAEY
(Fig. 6), 7t ol cha-8) b=l Se] fa=|qich o
o] wed e apzh Bata] sl S8 AR Al o F e
Ay F22a g ghe A Hcke] FEF o] =i Fel
s zhals|glch(Fig, 7). ~bal#e] 712 el = ol 5=
2 )y faF2Eo] Haksle] ghlte) WL A3E
oAl ee) $uol 44 ghudete) F4H0l vl

Key for abbreviation
AB ¢ Acidophilic body Ly :  Lysosome
BC : Bile canaliculus M :  Mitochondria
Bt :  bile cast PE ¢ Pericanalicular ectaplasm
Ds :  Disse space RBC : Red blood corpuscle
En : Endothelial cell RER : Rough endoplasmic reticulum
EQ : Eosinophil SER : Smooth endoplasmic reticulum
FCD : Focal cytoplasmic degradation Ss t Sinusoid
Ke :  Kupffer cell Va . Vacuole
Lo ¢ Lipid droplet

Fig. 1. Electron micrograph, 5 days after injection 5 mg/kg of body weight of 17-ethinyl estradiol, shows ed emamt@s
and degenerative endothelial cvtoplasm. Nuclear membrane of hepatecyte is wrinkling and double membrane
bounded, ovoid or ellipsoidal amorphous materials are seen in the cytoplasm. Multiple vesicular bodies are
noted in the sinusoidal surface of cytoplasm. Uranyl acetate & lead citrate, x6,900.
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Fig. 2. Electron micrograph, 5 days after injection 5 mg/kg of body weight of 17-ethiny| estradiol, show maderate
vesiculation and vacuolation of smooth endoplasmic reticulum and multiple double membrane bounded,
ovoid amorphous materials (arrow). Urany| acetate & lead citrate, x7,000.

Fig. 3. Mitachondria, 5 days after injection of 5 mg/kg of body weight of 17-ethiny] estradiol, reveal disappearance
of cristae and myelin figures in the matrix ().
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Fig. 4. Electron micrograph, 5 days after injection of 5 mg/kg of body weight of 17-ethinyl estradiol, show double
membrane bounded amorphous materials (t). Vesiculation and vacuolations of smooth endeplasmic reticu-
lum are also noted. Bile canaliculi show mild to moderate dilatation and partial loss aof microvilli. Uranyl

acetate & lead citrate, x6,800,

Fig. 5. Sinusoid, 15 days after injection of 50 mg kg of body weight of chlorpromazine hydrochloriae show myelin
figures (*) and cosinophils, Kupffer cell show multiple vacuoles, Uranyl acetate & lead citrate, x9,900.

_..Eﬂ_
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Fig. 6. Rough endoplasmic reticulum, 15 days after injection of 50 ma/kg of chlorpromazine hydrochloride, show
marked vacuolations. Kupffer cell shows large intracytpplasmic vacuoles, Uranyl acetate & lead citrate,
x6,000,

Fig. 7. Electron micrograph, 15 days after injection of 50 mg/kg of chlorpromazine hydrochloride snows multiple
vesiculum and double membrane bounded amorphouws materials in the cytoplasm. Uranyl acetate & lead ci-
trate, 8,800,
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Fig, 8. Bile canalicull, 15 days after injection of 50 mg/kg or chlorpromazing hydrochloride show dilation and partial

loss of microvilli, Canalicular ectoplasm (1) is focally thickened. Multiple vacuoles, and double membrang
bounded amorphous materials are seen (*). Lipid droplets are also seen in the sinusoidal side of hepatocytes.
Urany] acetate & lead citrate, x12,000,

i cugoa T g e B 15 -F:-ﬁ;}%:-,__‘_‘;
Fig. 9. Electron micrograph,5 days after bile duct ligation show multiple amorphous materials in the sinusoid. Kup-
ffer cells are edematous and show irregular cytoplasmic membrane. Focal cytoplasmic degradation with mye-
lin figures and intracytoplasmic infiltration of fine granular materials are seen, Uranyl acetate & lead citrate,

x6,800,

__EE_
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Fig. 10. Canalicular ectoplasm, 5 days after bile duct ligation, show thickening and partial loss of microvilli (*).
Various features of amorphous materials are seen in the dilated lumen, Uranyl acetate & lead citrate, x8,900,

Fig. 11. Acidophhilic bodies, 5 days after ligation of bile duct, appear electron dense and small compared with normal
hepatocytes. The mitochendria and endoplasmic reticulum are recognizable, Uranyl acetate & lead citrate,
xb 500,
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Bile canaliculi, 5 days after ligation

Fig. 12,

of bile duct show marked dilatation and complete loss of microvilli and

filled with amorphous electron dense bile cast, Uranyl acetate & lead citrate, x13,000

Feg a4 slcHFig 8).

(3) chmbzAF . BobRRbdel chedd LTS
myelin 252 3 2he] i Habs]w A bl £ 2] w
oo o< W7 e Disse 732 ohF HaE F571
share|aich, Fha| o) A2 ol & chabet A XA s 3
7 ng)w wEEale|ety gyl oA g A5E e =
2l ) 5] 8 A4 ake] FESe| Parso] 53] AH5A
o] B alalal) 5o 2417 ojge] kA o] HAET
o} (Fig. 9}, 2els ghalate] o)dguais cha s
abe] vl o} vhepbm v bel & ookt Hele TE
o] zhals] el o} (Fig. 10), 4243 Z4b# (acidophi-
lic body) (Fig. 11)8} ghallshel shaba} oide] o]4 g2
o] 44 72l B2 a] gha 4 v} Shaks] aiv(Fig. 12).

al ot

chm | M Aol fodshe M|, Ak, 3
gha 1o 2] a ol Aba el o ot wer, HEEIA
Aatefols sl ek L7340 7 Eer e I
wlEl = A mol mhElse] AW g A Sz ot

2

4

F 3] Aol g Fe ey B Fapwl Fapab
m 7 e] webal gho vt A oo s Sl EkAl s
glaebs ) gk - o) sha-He A A 4] Zo|geishE W
of &t o) = ghaba Tl gfr] wiEof
ofe] thA S Hefdty e g AR AN
W 852 E 4o 2l dled of 7h] - S hEEw| A A 8]
ol &2 me} v vl ghsla| PHF 4 gloka FASAH,

zhel whau| A ae) 7] Hel el ol AFE A
2la gheajen ZhA gl A8 v e e B
o spaz kel glgepay, 1946 Watsondt
Hoffbauer®™s= 5hite] o) Ao shagle] ekEelvt k4
o] 2)3pe] of7| gl gubs 49 b4 74 (cholangioli-
tic hepatitis) ¢] 2}a7] & shal 4 58 gl Aol el
gl qhale] ejabo] Zhale} vhAl T 53 S-S Eel
o] atke] = &g, Zimmerman®o] BT
al7}bz} Bokil b o 2 2E Laslo] b ZolA R
FEETEE R e S LR
A elef Zlalil Zhgu ghEu| AA e WlFEe
2 FEE it

wola] 7holo 2 8| gha ghala) 2 shge] Fel wET

1
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Fig. E. The schematic pathways for entry of solutes
from blood to bile canaliculi, Solutes enter bile
canalicule through the transcellular pathway after
uptake and transpart by the hepatocyte {1, Na®,
K' ATPase) and secrete by the canalicular
membrane (2, Na®, K7, ATPase and Mg ATPase )
or through the paracellular pathway via the inter-
cellular junctions {3),
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— Ahstract —

Effect of Intra-and Extrahepatic
Cholestasis on the Function and
Morphology of the Rat Liver

Ho Jong Chun, M.I) and Chae Hong Suh, M.I,

Departoment of Pathology, College of Medicine,
Chostn University

The cholestasis are defined as blockade or secretory
distrubance of bile and appearance of hbile in he-
patocvies, Kupffer cells and biliary passages, usually
associated with dilated bile canaliculi. Intra-and extra-
heptic cholestasis were induced by 17-ethiny] estradiol,
or chlorpromazing hydrochloride and by ligation of bile
duct to investigate the mechanism of the hepatic injury,
ailltrastructural changes of liver and alterations of liver
function.

The results obtained were as follows.

1) Functional and histological changes of intra-and
extrahepatic cholestasis differed in various experimen.
tal groups. The liver weight is increased in 17-ethinyl
estradiol treated group and ligation of hile duct group
(564015 P<0001, 53+0.19 gm/100 gm hody weight,
P<(.001). The common features of intra-and extrahe-
patic cholestasis were double membrane bounded amor-
phous vesicular material infiltrations in the cytoplasm
of hepatocyte, partial loss of microvilli of bile can
aliculi, anf focal thickening of pericanalicular ecto-
plasm on electron microscopy.

2y Intrahepatic cholestasis induced by 17-ethinyl
estradiol show significantly increazed serum level of
alkaline phosphatase and total bile aicd (134.0+16.82
IU/L, 28.5+4.68 umal/1). Kupffer cell proliferation and
focal cytoplasmic degradation with myelin figures are
characteristic features on electron microscopy. Chlor-
promazine hydrochloride induced intrahepatic choles
tasis show increased serum level of AST, ALT, Choles-
terol and bilirubin (156.9+11.32, 490+ 283 TU/L, 59316
Tdmg/dl, LE+0.43 mesdl). Inflammatory cell infiltra-
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tion, chiefly lvmphocytes and esoinophils are seen in
periportal area. Prominent vesiculation and vacuola-
tions of smooth endoplasmic reticulum are characteris-
tic feature on electron microscopy.

3} Extrahepatic cholestasis induced by ligation of bile
duct show increased serum level of AST, ALT, GGT,
cholesteral, total bile acid, and bilirubin (290.2 +50.24,
171.5+47.17, 159.3+2454, 337+14TIU/L, 86.8+9.18
mg/dl, 246.6+27.34 umol/], 139+ 0.83 mg/dl).

Light microscopically, morphologic alterations are

feathery degeneration of hepatocytes, proliferation of
bile ducts, bile infarct and prominent intracytoplasmic
lipid droplets. Electron microscopically, electron dense
acidophilic body, bile casts and complete loss of mi-
crovilli are seen in dilated bhile canaliculi. Also noted are
hypertrophy of cannalicular ectoplasm. Finely granular
materials are infiltrated in degenerative cytoplasm.

Key Words: Intra and Extrahepatic cholestasis. Bio-
chemical and ultrastructural change
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