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EERBENC I A ) v VETEARE & UKEKE
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1) EER7I /B IL-4,5—H)oq > (40-60
Ci/mmol, The Radiochemical centre:
Amersham, PAT*H-aA4 &)

2) MRAENCR S T

i) Medium A :0.25 MBS, 1mM EDTA, 5
mM b ) ZEBEER (pH 7.5).

ii) Medium B: 0.35 M BE#E, 35 mM KHCO,,
25mM KCl, 4 mM MgCl,, 20mM K,HPO,

(pH 7.4).

iii) Medium C: 0.1 M MgCl,.

iv) Medium D:3%7FA v a—nVEF MY v LA
(Difco Laboratories #).

3) FarzavwbrI7 4 —DREER:0.05M Y~
BAEER (pH 7.0).

4. H-vq ¥ rO%5HE

W16 BReR Loy P ORI A EAKKT3

R H -0 4 3> 100 £Ci % 0.3 ml ALY,
B —EEEg, -7 VRE T L, B
Bk D =7 A5 —gHzTITo 72,

i

5. #lESEE

1) FFxEYA— bOFRE

in situ THERRHER 30 ml TEE L HEH Ly
B, X LAEBREEEEDE -2~z An, &
5 iE, FUAHEAERTHRE LKSRELL, &
BYFA Y= a v ZRL-T, FTRMIARS R
S TH S HEMEE LS THTIL, 20950088
BT25g YA RML . COMA 23Ry 5
BT 70y RESF A F—THEVF 4 XL, Medium
Axz, ®KEYA—t (H) 2##BL:,

Rat

i.p. infect with 100 pCi of H-leucine/0.3 ml saline
Perfuse with saline

Liver 2.5g
Homogenize in 7.5 ml medium A with class and teflon
homogenizer

Homagenate [H]
Centrifuge at 700xg for 10 min. at 4°C

- 1
PPt sup

Add medium A

Centrifuge at 700xg
for 10 min. at 4 C

ppt [N] sup
Cen:rifuge at 700xg
r 10 min. at 4
- 1
ppt [Mt] sup
Centrifuge at 700xg
for 10 min, at 4°C
T 1
ppt [Ms] sup (8]

Fig.1. Fractionation of rat liver homogenate
labeled with *H - leucine. Medium A contained 0.
25 M sucrose, 5 mM Tris HCl pH 7.5 and 1 mM
EDTA. H: homogenate, N : nuclear fraction,
Mt : mitochondrial fraction, Ms: microsomal
fraction, S: supernatant fraction

Microsome

suspend in 7.5 ml medium B
Add 0.35 ml medium C
Add 0.7 ml medium D

Centrifuge at 105, OOOxg
for 70 min. at 4 c

| —
ppt sup

DOC solubilized microsomal protein

Fig.2. Solubilization of microsomal proteins with

sodium deoxycholate (DOC). Medium B contaii-

ed 0.35 M sucrose, 35 mM KHCO;, 25 mM KCL 4

mM MgCl, and 20 mM K,HPO, pH 74 .

Medium C contained 0.1 M MgCl,. Medium D
contained 3 % DOC.
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10. #Ofho 53k

1) MERCTYLEVHE
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Table 1. Changes in body weight, amount of food uptake and levels of albumin and total
bilirubin in serum

1 day 3 days 5 days 1 week 2 weeks
‘ ] 97.7+1.5  102.2%2.6  107.1%3.2  112.0%4.8  128.9477
Body weight %
C  101.9+2.4  109.9+1.6  116.0%1.5  123.3%2.2  139.0%4¢
T 0.2%0.4 16.8£1.7 18.5+1.5 23.3£2.2 255434
Food uptake g/day
C  5.044.6  23.5%2.9 22.742.4 25.252.4  24.8+13
Serum albumin ] 3.43%0.19  3.38£0.30  3.60£0.27  3.29%0.20  2.62%0.1
g/dl o 3.80+0.10  3.48+0.17  3.55%0.23  3.26%0.15  3.26%0.13
Total bilirubin in T 5.30£0.53  6.47+0.80  6.53£0.77  6.71+0.67  8.08+1.6
serum mg/dl o 5 95+0.08 - - - -

Body weight after operation < 100%

Body weight was defined as: Body weight before operation

J: obstructive jaundice

C: control
BoniEomEMNER, TREZESK, B&E, ZricR) YV—raDBRCEST2 Y7}
7 7 G EABEME EERE T 7,47+ 1.68 ymol/dl, {B
21 " BET 7.12+1.89 pmol/dl, & 23R dRAaD T,
1. BEEEREOEFVEREOHRE (XD iz, IFRERET 2 /BTLEBCETA LM
BRI OWTIHEBRE ) Vv E Y, ARG, KE,
mE7NVT 2%, itk 1HHE, 38H, 5BE, 18 Asp Serum Liver

B, 2EBCHEL . MR E ) 1 £y RRIBESE  1h,
#, LHE & D, 5.30£0.53 mg/dl &REEICELL, 20 Ser
b ERL, LEECE, 6.7140.67mg/dl L& Asn

D, TRUAEORIMIEBETH -7, AEEREE, Glu -
itk 5 B E & TRIZEMEER T IONIRBIC R TR g: O
Lrinoted, URITIEEL b RO R BN oy

Uz, f6EId, BEMSER CRWNERICETFT 22, Ala

DBoEMBERMECER R ro/, ME7 VTS Val
ik, VEEZ CEHMEBECERA AN b o2, 238 Cys
Blzz s &, pEREED 3.2620.13 g/dl o LEAEM & Met
JERETIE 2.62£0.11 g/dl EE T LCurz, ML DB L:
26 AEEREERE, FHoBE» o8I, TS Tyr
DOREBIESDHY, MBE7 VT I ¥ EREEICH Phe
LR, TRObREEERER IBEEOZ v PBAE Orn
BBy eEz onik., His -

2. MiH® L URFNERET & BE (53) Lys o

7 BMBESEOARICBEEBLIZT I 0T Trp
TRBESNTHEO, 22T, i1 BE0Sy O
FOMES & CFRESET S Beg2 R L. M
AL & /BRCEABEREICE IV =7 20 Fig.3. Amino acid concentrations in the serum
BWMeT7 A ¥=rOETEA22, HO7 3 /B> and liver tissue of obstructive jaundice rats.
WTIETHREE b IZIEEEO NN Y — v 2R LT, BICE ® : obstructive jaundice O : control

—0— Control
--@-- Jaundice

0 20 40 680 0 20
pmol/dl
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Tg e A= b ADH -84 ¥ VIR DA BB

(K1 4)

s -ud v 5% 105, 305, 604, 120 Mz 7
g RERLTCIFRES A — FROH BREREE L,
EERD A E NI H -0 ¥ 8 LUEMOH -0
vy, Thbb, PCATEMESES & OF PCA AT
AEBOH REEEETIE L, MEETHEL . K5
£94— hADYH -0 A ¥ OO RS, HEEL b
5104 TT CICEERERT 1.9910.44 X10°
DPM/g tissue, XTEEEET 2.42+0.50x10° DPM/g
tissue & ST S, 30 FTERK L D REIZH
pLt. CREEHETHET S &, WIhoRHETY
REEEENIGEMES & 248, BT 30 AT, NMEE
5.3040.90 X 10°DPM /g tissue (X L, BAZEM EERE
143.22+0.24 X 10°DPM /g tissue & HRIZEEEZRL
7. R E Y 2 — b PCA FEESEOH GO
WEL S FRED /S8 — &R L, 30 D THEEHER
2.62+0.48 X 10°DPM /g tissue &, RfHEEED 5.09+
1.17% 10°DPM/g tissue = 3f L# 509% DIE Thtd o 4
r. —7, IR EY 32— b PCA alisME @ Tlx, TR
L H -0 4 v RS, REBY T A0, BRENE
AR ENBERICER AL LD o T2,

Total Homogenate

W & o &
o =3 o o
S =) =]

DPM/g tissue (x10°%)
!\7
o
o

1.00

i 1

PCA insoluble

4. WRSEEC L FREAB X CSHRRAE
HADH -u 4 ¥ > OB AL BfE

1 #HESEORLEOBGE (K 5)

9, SEEMCEVBON:, N, Mt, Ms, S,
DREFECBIIZHFES, RNA 588 LU NADPH +
b7 u—ACEEBREELZAEL, Ths R
B3R, SEAEOR YUY - AHORE
WAL,

ZDETi% De Duve & DHFE2IZRY, EHEOE
HOFRES~OEE (%) ®HEc, HEhicifFo
HMEQY DO RNA (L&8) 8L U NADPH # b
7u—5h CRTER (LEY) cxT3&£2HOLSE
o, LLEMOHENEERLTWS, FESIHBEER
EHTIIFBERYD 177.2+13.1 mg/g tissue &3t
HERE 209.4120.0 me/g tissue W2 tb L TIEMEER L 12,
FEBOSME A5  ARMEERTE, Nit® <,
Mt, Ms iz&» o7, RNA i, FFEEEYY T3, B
FEMFERE 15,630+1,504 ug/g tissue & BABEM HE
PP RMELRRT Y, AEERERCRIESEY
BETT25k0, BEEYUD CENEEE75.21+8.39 ug/
mg protein iZ%f L, FAZE M BYERE 83.5+11.45 ug/mg
protein L LAEHEERL, LhL, WFhLbERE
DETEE»>7. RNAR Ms KB HHLHHLT

PCA soluble

Leg

i Il ]

! 1
60 120

1 1 1
01030 60 120 010 30
Time (min)

Fig. 4. Time course of incorporation of *H - leucine into total liver homogenate and its
PCA insoluble - and soluuble - fractions of obstructive jaundice rats.
® : obstructive jaundice O : control
Each group represents a mean + S. D. of 6 rats. *P<0.01
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NADPH cyt.c reductase
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Fig.5. Subcellular distribution of protein, RNA and NADPH cytochrome C reductase.
Subcellular fractions were separated by differential centrifugation as described in Fig. 1.

7208, R R LB T 5 &, BREEMERER TIE N @ RNA wHEAEK £ DB s N, Mt, Ms, S OEA
SBHHOERDAH 5N, NADPH # + 7u—4C WELD A E T2 H -1 4 ¥ Y ORI R 55 L, N
BTREE X, BEMEEERE3.02X105unit/mg  pro- T ISTHERRELRY, ZOBPLRETLTVSY,
tein, XHEBEE 3.43 X 10-funit/mg protein & FAZEMIE FErAY—EORSEEEEZE LTV, SH NS
BEMER L. AT Ms S Babh
7o hs, BASEMMERT ML, Ms TOETHALNT,

RNA, NADPH # + 7 u—A CEBITERIZ L b,
2{za)—LDY—A—LLTHILNTVWBEDT,
IONETE LN Ms R4 70V —ATHY,/ME
HIZEATWSE LD ELTEXZRVEE LN,
3 hay RY7IE RNA 3L b IZEET, NADPH 7
Pru—ACEITEBRERSIN TR . cREENTVS
OT,MtIiZ#s 5l RNA B X UBERESII~ 470
V—LADRAR LB LBbhi:,

2) FHRES B L USRS ~OH-uA{ ¥
WO AHDOEREL (K6, B7)

FHAEBADH -u 4 ¥ O D AH, FEEE D 30
SECBEREEZD, FOBREES L, 60 4EIEIR , , | o
—E Lot TREHET 2L, 10 2 TIRAERE 10 30Time( :ﬁn ) 120
8 B£57.94+18.09X 10°DPM/mg protein, I B8 &
68.081+12.77 X 10°DPM/mg protein &Zid& s

200} *

DPM/mg protein ( x1072)
8
[}

Fig.6. Time course of incorporation of *H-
leucine into liver protein of rats with obstructive

o Tehs, 30 A CIKATEMRERZ 122.95+17.88 X107 jaundice. Liver homogenates were treated with
DPM/mg protein & Xt B8 B o 186.674:43.75X 102 59% PCA and insoluble *H - radioactivities were
DPM/mg protein {2t LB 7R L 72, 60 £-C B measured.

) ® : obstructive jaundice O : control
HESGERE © LB £ 8 o 7o, 120 FTRERTP S Each group represents a mean =+ S. D. of 6 rats.

I *P<0.01
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YALSRE T —7%, Ms TCiZ 30 2 CREUER
DRBAHEA L, SEREEIC BT 10 S TOED AH
D 3.6 1%, 60 BTORMYAHOHN 2.5 TH 57z,

MtizB»THd Ms EFIBRORERZE LD/ Y — > &R
Lk, 2O XD, BEHEEOREDNFICE N ® SO
Baics 5N B BHIA L, Ms ® Mt O & 5 7% 30 4
Hir—@lED e — 2 245 BRNLELERTHEO L
poMSy Y 0iH 5, BMEMEE, & sVar
Ry 7, MNEIEOBEEAY, L3 LEEAEED
turn over DHRKIR WEBHAOW D AHITHY T3 b

Nuclear Proteins

200

¥

100

010 30 60 120

DPM/mg proteins(x1072)

Microsomal Proteins
¥
300
200
100
' 1 1 1
010 30 60 120

DTHY, Ms SEN 3BT 23H BEHEHEO ALK
LEAE, BATREBEBNSUEENSRBIEEN
TWAIEERTHDTHS, £, Mt HEICASh
7 Ms BkD/85 — i3V BO< 4 70V - ADBAICE
25D ERbN, %D RNA,NADPHF F 7 u—A4C
BTBEREMEL Mt NBALTWRERFRREE—HLT
Wiz,

W, ELEAOH -1 4 ¥ O Y AL ETHEETH
BT 5E, NBXUS T, WFRLORRMIZY T
Eixaohdoizhd, Ms Tid, 30 TR HER

Mitochondrial Proteins
200 H
k.
100
2 i 1 1
010 30 60 120
Supernatant Proteins
300}
2001
100 -
L i 1 1
010 30 60 120

Time(min)

Fig.7. Time course of incorporation of *H - leucine into nuclear, mitochondrial

microsomal and supernatant proteins of rats with obstructive jaundice. PCA
insoluble subcellular fractions were subjected to determination of *H - radio -

activities.
@ : obstructive jaundice

O : control

Each group represents a mean = S. D. of 6 rats.

*P<0.01
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207.57+20.85X 10:DPM/mg protein, & H #
300.80+14.12x 10:DPM/mg protein &, PAZEMEE
BRETIEBRC I L E L CBfEA £ » Tuwfews, 10 43,
60 4%, 120 M2 BT A FEDZEIZHS » T Ao T,
Mt 1235 W T b ERROBE A A S, 30 43 THIZEMERE
BT 107.35112.47 X 102DPM/mg protein & X
FE0) 186.31+14.19X 102 DPM/mg protein iZ JE K
fEEmLi.

5. %17
S5 4=

1) #uzuxb7I7 0 -y — (K8, B
9)

Ms B OV A B TEOEHIH -0 1 ¥ 2l
DIAENT WA, &, ZTHSONDIALEREIZD
T EEIICRET T 5 12 012, Ms 2@ & DOC TH¥EL

oY — 4 DOC ®iE M EO s V7 ae b

Control
30001 \Ominj i 30min
i membranou; i A
protein rich ;
2000F {1 4 F
1000 |~
~ -
C
(o]
= 0
8)
o
« Jaundice
3000 1T .
~ 3000 10min 30min
z - -] -
(o
(&)
2000 - B
L
1000

#

L DOC al¥AHE4 i & fFEL 72 2 0 DOC iz x g
SH -0 A & >0 90% A Es3 DOC AlEMESE 2 @i &
A, ARBUBETEE S E, 105,000 X g, il
Yy = s R gz, 280 nm TOWBERIZ & 5
THE L 2B BE OB/ Y — 13, fraction num.
ber 13 ICH—~DE— 7 #HT 2B EL o7, —%, g
O CY — RIS LT B 4%, RWERE Ty
oA v RSB 10G0DNRT - TR 4 D0~y
LTS AN

BHlCHHEs s -2, L TRECTHE
N TwineA 7 ) —LAOBEEAT, ik
SAEFfFSH-v A 2 OBEHEEERL Twa (T
membranous protein rich fraction), F2Hr—s
7Ty EEAISET, SDS RS TH v
-3 7“/b"bt_cl~ BEEROTIE, 10 BEO Nk

o - 6.0
60 min i n 120 min i

3 1r \ ~4.0 :

L I

]

<

E

c

o

©

~

T

v

3]

6.0

60min-W 120 min g

5 4L d o

[¢)

"

a . 0

1 <
H

| i

20 40

Fraction number

Fig. 8. Elution profile on an Ultro - gel AcA 54 column of DOC solubilized fraction
from liver microsomes of rats labeled in vivo with *H - leucine for various times.
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Fig.9. SDS polyacrylamide gel electrophoresis
(SDS PAGE) of albumin rich fraction and 18K
protein fraction and distribution of *H - leucine
on.SDS polyacrylamide gels. Albumin rich frac-
tion and 18K protein fraction, obtained by gel
chromatography of DOC solubilized microsomal
fraction, were used for SDS PAGE analysis.
Protein bands were stained with Coomassie
Brilliant Blue G250. Gels were cut into small
pieces and thier *H - radioactivities were measur-
ed. Albumin (Alv), ovalbumin (Ov), myoglobin
(Mb) and cytochrome C (Cyt C) were molecular
weight markers.

membranous protein rich fraction i 8 13 2 gHE
HDREREH/ Y — > ;b i, 20 fraction WO 7 L~
LY REPOTUER~DH OB D ALOAREM b5
ETER LM, 2O fraction D SDS BERIRETE, 7
VT DSFRITHT 300 FIIEReER I3
oo,

unkown protein fraction Tlt, 1& 2 2® fraction
KHNRE—27 3 E L BEho7en, 03Tl 2R
DAL, ZOBRETHIERLEZ LSS 18K
protein |3 SHBE H O FIREMEA TR & N iz,

6. TNT I OMmEPHEORENEL (K 11)

TNT & > DIMERADIUEBE 52 72017, Ultro
-gel AcAS4 THEHENAME 7 LT3 v ~ADH -1
43 Y ORDAH AR RIE L 72, SHEEETE,
60 PR ETRACLERLTFS b—12ET 2 3, PHZE
HEEHTIE, EEROIRNTTS b—1ItET 2 2
TORHESERGBELTBY, 272, £26°H O
FHEMHET R 51 iz,

15~
membranous protein
rich fraction
10
5 albumin rich

fraction

CPM/3.0ml DOC solubilized fraction (x1073)

18K protein fraction

1 ] ]

10 30 60 120
Time(min)

Fig.10. Time course of incorporation of 3H -
leucine into microsomal membranous protein
rich-and, albumin rich - fractions and 18K
protein fraction separated by gel chromato-
graphy of microsomal DOC extract from the liver
of obstructive jaundice rats labeled in vivo with 2
H - leucine.
® : obstructive jaundice O : control
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Abstract

In order to study the effect of obstructive jaundice on liver protein, especially on albumin
synthesis, the following experiments were performed. The bile ducts of rats were ligated to pro-
duce obstructive jaundice. Control experiments were made on the animals by simple laparotomy,
3H-leucine (100 uCi) was given intraperitoneally seven days after the operation. At different
intervals from 10 to 120 min. after the injection, the rats were killed and the livers were homoge-
nized. The homogenates were fractionated into nuclear, mitochondrial, microsomal and super-
natant fractions by differential centrifugation. The specific activity of 3H-leucine was the
highest in the microsomal fraction. The time course experiment showed that the incorporation
of 3H-leucine into the protein of liver homogenate reached a peak 30 min. after 3H-leucine injec-
tion in both' the groups. The similar tendency was observed in the microsomal and mitochondrial
fractions of both the groups. The H-radioactivity at the peak was significantly lower in the
obstructive jaundice group. However, in the nuclear and supernatant fractions the peak at 30
min, was not observed and a significant difference in the incorporation of 3H-leucine was not
observed in both the groups. It was suggested that in obstructive jaundice the secretory protein
synthesis was reduced in the microsomal fraction. The deoxycholate solubilized microsomal
proteins were subjected to Ultro-gel AcA 54 column chromatography to analyse the distribution
of 3H-radioactivity in the constituent proteins. Four peaks due to 3H-radioactivity were re-
producibly observed in the animal of control experiment. The-first peak eluted at void volume
was considered to derive from membranous proteins. The second peak was due to >H-radio-
-activity in microsomal albumin. This was proved by SDS polyacrylamide gel electrophoresis.
The third peak corresponded to a protein (18K protein) with M.W.18,000 and isoelectric point
5.5. The fourth was caused by free >H-leucine. In the obstructive jaundice animal, the incorpo-
ration of 3H-leucine into microsomal albumin was smaller and 18K protein was scarcely labeled,
Additionally, in the obstructive jaundice animal, the incorporation of 3H-leucine into serum
albumin was lower than in the control animal. The results indicate that obstructive jaundice
impairs significantly the synthesis of secretory protein, especially of albumin of liver cell, while
that of non-secretory proteins is not greatly damaged.




