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Abstract

Regeneration of the liver was evaluated experimentally following 67 9% partial he-
patectomy with or without Pringle’s maneuver using normal rats. Pringle’s maneuver in-
creased mortality, weight loss, serum levels of GOT and of total bile acids, and decreased
hepatic regeneration ratio showing liver injury with suppressed liver regeneration.

Rats were treated with KOBE-TO before and after operation, the extract of a mixture of
7 herbs, Chinese medicine developed for organ congestion and intrahepatic cholestasis. KOBE-
TO is effective to decrease liver injury and increase hepatic regeneratior after partial

hepatectomy with Pringle’s maneuver.
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Abbreviations BrdU, bromodeoxyuridine ; LI, labelling index.
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(1) EREMRUEMY) -t fiE, M2 Salviae
Miltiorrhizae Radix (th[E PO & pE) 15g, A2
Ginseng Radix (0 A L8 W BE) 10 g, 4L+ Lycii
Fructus (FERTIE#HRE) 10 g, Ill»He f- Gardemae
Capillaris Spica (AARMEEE) 15g, thi Glycyrr-
hizae Radix (R E W% % ) 5g, K # Rhei
Rhizoma (H'[EHBEE) dbgnilad# % 95°C
THIHL Iml/g & L, 4CIcRIELHWwWR, 72
% 4o placebo & L THRAKZH W72, #%H
w3, B oKk5ml/kg, Pk 5g/5ml/kg &
L, #A73 HEfA SR ¢ 1 H 1RSI E Y
T R RGTRY L 7, ek, WALy o RiHE 70
g/HE b POBEESRSEELT, 7 P TEED

) afEs e L THEL 2,

i, B 8-9, {KH 210-270 g »» Wistar
REEMT o b (BREMG ) 2 My, FEDEfE &
K PITHIBI X 4, ERRICHEL 722,

(2) FFEHUBRES & USFTEMRE - =~— 7 )UKk
FENCBEIM L, BTEDINR, PIOR, RIRE A —FEL T
SIS B Bulldog 1% 20 U e AR 1R 2 4T
~ 72, kT Higgins & Anderson 0 Jjik" 12 #1
THI67% DR % 4T - 72, 15 4712 Bull-
dog #t-F# 33 L, €% 154 RIGEER 2110,
FPOTREIC L T 15 Mo B e 2 4 0B L 72 7%
t2, Bulldog $i-F#% 13§ LKL 72, 4 < B MR
b TIC DB 2T 2 BEx a2 b o
—nE L7, itk 1 HH, 7HHIZTA A F— Lk

I LT OME* 15 - 72,

ek, CEERBEE, KRR EIFREREEO ORI
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iDL B AT IR % 4T - 7oA s #e LT
YEE (LY, Wiz v U HK ), fhk
M D ¥ F AT IR O & T B IE % 17 72
ARAVN G- BT (BUT, B oy
7oL PKEE), #FKEBS LFE U & IF
M BERAE 2 4T - 72 3R KR 58 g I IF A0 (L
T, mEMmEEL L PIED o 48X L, HHEEER
A2 MTE5-6En T v P &AW,

(3) BIFEIER : YRR IR, YIKRIF &R 2 1)
L, B 1R G2 20mg/ kg O Bro-
modeoxyuridine (LUK BrdU, Sigma) # EIENIC
b L 7ze BEIE L T oRIRD: & IH@makm L 7218, T

A LR ER 2 WEL 72,

FFIIZ 709% = 2 7 — L [@ESEfR 5 7 4 > a3 L,
Jum DY RAEE L 72, BT 7 4 v %, DNA
2 HEHIZ TN 2NHC Tae# L, 0.1% Na,B,0,
IZTHRMEE, - kBHkE L T BrdUx / 7 0
— -+ LK (Becton Dickinson) # Jflvy, BT
RiBiC L) SHlaoR % DABJR&EL, 8%~
v b X)) 2 TYB L TR, TIPSR TBLSE,

HEWSZL, SO 2852 E
L labelling index (BAF LD %ML 7o %72
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ML -200C Lo A OR A7 L, H32 TBASOS =1
FTFTAN 2T, WEE, TAT Iy, Ta7
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2.5 L EINEET6/17 (35.3%) XUl TH
Fobkims b (p<0.05 x2RE), LarL, B
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Fig. 1 Percent loss of body weight after 67%
partial hepatectomy in ischemic liver.
decreased ratio of body weight (BW)=(BW at
hepatectomy-BW at sacrifice) x100/BW at he-
patectomy (%), mean+S.D., n=5~6, **: p <0.01,
experimental groups ; partial hepatectomy treat-
ed with distilled water ([C]) and KOBE-TO
(E4), partial hepatectomy with Pringle's
maneuver treated with distilled water (75]) and

KOBE-TO (&%)

FraAkkid, BifEac3.23£0.08 ¢, FFUIRET1H
H331+0.01 & AL, 7HHB3351006 &2k
Ll o tzoizx L ¢, BEREETIZ1IHE 363+
027, 7THH376+013 & 7 O Hic¥ L, W
EOIFHE, B O E RS L 72, B B
<l 1 HH334£014, 7 HH 3512005 & JF&k
I BTN ARAETH -~ 72 (Fig. 3),

szl HHOLL & 4 5 & FWE TR
179+85% ThHDIZH LT, EMAEETIZ 4810
% rEFLCATLTCEY, Fhusxd L T AL
FEETIE 246114, s BTl 26.9+8.
19% Eagiml, MEigrRw%R Tl p<0.01 D#EE
RN E L ES L > C LML, EimshAsn
FEETRTYE L A2 a2 (Fig. 4),

M AL RS B3 Fig. 5, 6 B L r&EIZR L
72, GOTHHNZE® % R 5 X, 1 HH®GOT A

1POD 7P0OD

150 * K K K
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Fig. 2 Ratio of hepatic regeneration after 67%
partial hepatectomy in ischemic liver.
ratio of hepatic regeneration=weight of remnant
liver X 100/weight of resected liver (%), mean+
S.D., n=5~6, *; p<0.05, **; p <0.01, experimental
groups ; partial hepatectomy treated with dis-
tilled water ((__1) and KOBE-TO (IZ4), partial
hepatectomy with Pringle’s maneuver treated
with distilled water ([Z=]) and KOBE-TO (B8 .

before 1POD 7POD
Tﬁ’*—\
* F_**\ puld
4.0 ] —

35

wet weight/dry weight

3.0

Fig. 3 Water content in liver tissure after 679
partial hepatectomy in ischemic liver.
mean + S.D., n=5~6, *;p <0.05 **p <001,
experimental groups ; partial hepatectomy treat-
ed with distilled water ([__]) and KOBE-TO
(7723), partial hepatectomy with Pringle’s
maneuver treated with distilled water ([%3) and
KOBE-TO ([28).
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Fig. 4 Labelling indices in regenerating liver 24
hours after 679 partial hepatectomy in ischemic
liver.
mean + S.D,, n=5~6, * p <0.05 **p <001,
experimental groups ; partial hepatectomy treat-
ed with distilled water (") and KOBE-TO
(), partial hepatectomy with Pringle’s
maneuver treated with distilled water (Z3) and
KOBE-TO (£8).

JFEDRE 564 188 KU 12 o L ¢ il fe T3 862 +157
KU & EE L7225 (p<001), THRIZZ B LW
NOBTLFLKTL, Lard, BivMoRmsiE
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11057 gmol/1, FFI# 51+29 ymol/1 DJEIZ >
72 (Fig.6), 7 HHIZZ, fAADETLENL
7%, REIMAE 77 +57 wmol/1 iz b U T Mph RAL H B
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Fig. 5 -Changes of serum GOT levels after 67%
partial hepatectomy in ischemic liver.
mean + S.D., n=5—~6, *;p <0.05 **p <001,
experimental groups ; partial hepatectomy treat-
ed with distilled water (¢ — 0) and KOBE-TO
(m---m) partial hepatectomy with Pringle’s
maneuver treated with distilled water (a-+-2)
and KOBE-TO (e—e).

IMEDIZIZFERRICHERE L, a7y LA, 1
HERINComRMFABETCIFOEL VETLT
Wizdt, 7T H BB ST p <001 B
BOEFL > TRNFLYE ko7, BEY LY
ERENAABECHUEL Y FEICERL 225
bITLOETH - 12,

EBoOMBT B HOREH O HEBEA ClZfMn
DBETLEBEORLGHEIEARD 5 - % @iz, B
¥ T 43 sinusoid D Bk, RIEMIBRE, G-C
bridging 755 b 1, B FRAL S B, FFUBREED
BT % DEAIZBRE TH - 72 (Fig. 7).
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200 Table I Effect of KOBE-TO on biochemical test
after 67% partial hepatectomy in ischemic liver.

1 p.o.d. 7 p.o.d.

~ Total protein  HJ 5.16+0.26 5.56+0.09

= (g/dl) HK 5.33+0.25 |+ 5.50+0.26

£ PJ 4.35+0.21 5.20%0.42

> PK 4.480.20 5.54+0.28

.%” Albumin HJ 3.14%0.11 2.84+0.17
: (g/d)) HK 3.25+0.13 2.8740.06 |+

3 P] 3.0540.13 3.41+0.32-

s 100 PK 3.1240.11 3.34+0.09

f Globulin HJ 2.02%0.084 7 2.72%0.137
° 1 (g/d)  HK 2.0820.17 [x+ [+ 2.63:£0.21 | s
3 pJ 1.30+0.08- 1478i0.15j
£ pk 1.36x0.11 <4 2.20+0.23d""

§ * Total bilirubin HJ 0.2220.047 7  0.2240.04
(mg/d)) HK 0.23%0.05 |*+ |~ 0.30%0.17 |+

PJ 0.56=0.06- 0.53+0.19

| PK 0.474£0.12 =  0.55+0.15

N

pre 1 7 (POD)

Experimental groups ;
HJ, HK : partial hepatectomy treated with dis-

time tilled water(H]) and KOBE-TO(HK)
PJ, PK : partial hepatectomy with Pringle’s

Fig. 6 Changes of serum total bile acids levels
after 679 partial hepatectomy in ischemic liver.
mean+ S.D., n=5~6, *;p <0.05 experimental mean+S.D
groups ; partial hepatectomy treated with dis- n:3~g o
tilled water (O — ©) and KOBE-TO (m---m),
partial hepatectomy with Pringle’s maneuver
treated with distilled water (~---2) and KOBE
-TO (e—e).
A B

+ 1 p<0.05, +x; p<0.01

maneuver treated
water(PJ) and KOBE-TO(PK)

Fig. 7 Histological findings of regenerating liver 7 days after partial hepatectomy in is-

chemic liver.

experimental groups ; A, B: partial hepatectomy with Pringle’s maneuver treated with

distilled water(A)and KOBE-TO (B).

with distilled
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