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TR - BIREER, 140 Bl B A BNk B 2
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M & UCER L, 4°C, 200g, 20508 7:
LR BEBER (FTHSS: FTHT  sensitized
serum) & UL CLATOFEBICHEL /2,

3. ERsrHFUIRRER

Zw % B Higgins 520 FH I LI %
0%ERSIYIRE LTz, EBEEIL, 1) BIRYED 120 OFAM
2%t 9 % sham F4ff & U TEEYIH, #&& (LLT, sham
FA7 & B E0) 214 B B i S FFYIER L 72 control £, 2)
FTHT CHiB/E%I4H B B0k L 22 FTHT
#,3) sham EMie14H B ICERIHTYIER L, BIRFIZ2ml
O FTHSS # BN 5 L7 FTHSSFED 38 T
%% (Fig. 1a),

4, MRfLRFRBMEAREE OEELE

uiE kiR E (CCL) %4V —7HTHRL T0%E
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FTHT B #M4EB B CCLE ENE S L 2
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Fig. 1 Out line of experimental schedules.

a) effects of liver regeneration for 309% partial
hepatectomy. b) Hepatic protective effects for CCl,
administration.

Hx : partial hepatectomy. A : sacrifice. | : BrdU
was given intraperitonealy two hours before
sacrifice. 4 : FTHT was inoculated subcutaneusly
two weeks before Hx. T : FTHSS was injected
intraperitonealy.

a) 30% partial hepatectomy(Hx)
Sham Hx BrdU{ip)

control O ¢ ¢
(EXouP; -2weoks 0 24 36 48 (s

FTHT

inooulation(s.c)

FTHT R ———————
group Twnrk: 24 36 48

t
FTHSS(.p)

b) CCi, liver damage

CCLyGp)
3

control-C]
group Bl

FTHT
inoculation

FTHT-CI SE— S
group bk 48

FTHSS-Cl
group

FTHSS #ENHZE L 2 Bl iz CCLIEBWK & ke
AE L7 FTHSSCI#o 38 Th 5 (Fig. 1b).
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E L7z labeling index (LI) {6 & UBIFEESE L #
DOBELTHRE LTz, T4bb, oI E24, 36,
48 H RSt s ¥, BITBER L 2 OhELTH
Etk, %2580 BrdU & PCNA O fai&fH#
R RICHEL 22,

2) ME/LERAMEER FTHT OfFE4 1Kk
23R8I PCNA LI & {EMTEGBERR OLE
SR L7 T4 b b, control-Cl # & FTHT-Cl B
24, 48EifIfRz, FTHSS-Cl #i324lkiczhzh
BHs Y, FEER-AELOAE, BXU, I
GOT, GPT, LDH, ALP, T-bil, NH.fg%#EL,

RASAL AL BT USRI R & 2 VBRI O 4 EH Hist=3t 3% 55

AT X PCNA i gt L7z,

6. SIEHBEEDS &

#AEAR 3 hematoxylin eosin (HE) #:fa%, FFDiF
HESFHMRABRE LS 2T, NToRE%21T-
7.

1) BrdU %60 @ BMSE0 2 BT Ic e R iRk T
IR L 72100mg/kg @ BrdU % BEREP I 52 FFIE % 75
MU, 70%mry / — VISR C24RREEH YT 7 4
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#0.3%H,0,8 X % ./ — VR TI05ENE M~V A
F v —EEEREL PBS #, 2N i T 1SR
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A8REHIEE /N T 7 4 A Ldpm OEBYIR & 1
g, Bo7 4>, AR~V F V57— PREL
PBS #its, BTV Il T~oA 7 a v —7EL
7z. K> T DAKO EPOS $7 PCNA Hifd+ v + 2w
T1RHBRGES & DAB THA-BE Lk, 28, L1k
HFEME T TL05 IR, B 4 ) o3
A8 color image analizer THIE L AL, 0001H
FOBMEMIES E %FR LT, kB, EEFEEE100
EHE THRE L asas, 5 BEROFST1,093.6
ThH-otz, &2 THE, EEA1005RE RO
a2 1,000f & LTEH L7,

7. HGF OtZRKHH & Yk

control #, FTHT &, FTHT-C1E 3 piRIERS,
241K, 3, 5, 7, 14, 21HH i BRI 2 EEEW L,
1/102 D77mM EDTA #/10.15M NaCl ## & BH
L, 4°CT200Xg, 20MELHBEL LE2B W
HGF 28IE L7z, 72, 30%ESAFYREE, FTHT
B, B & UTHRICRFAEEEETIE24, 36, 48FFEIH
WM % AR L HGF 28IZE L. L BHEIEIR
7 v b HGF EIA ¥ v  (ReBRGIEHRSEAT) 2RI,

R TH & M- BIEMIE, 3 CFH{H (mean) +
B¥RZE (S.D) TRbL, HEEMMENT X Student’s
tREZHV, 5% RBEEEEHD LHEL.
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W H o, 2hicw U CFTHTHE B L U



199845 A 17(1067)

Table 1 Serial changes in labeling index of BrdU(a) and PCNA(b) after
partial hepatectomy (Hx) following the treatments with FTHT or FTHSS

a) BrdU labeling indexes (%)

24hrs . 36hrs 48hrs
control group(30%Hx) 9(22%586) ngﬁiég"ow | 42(,71%_—‘2,)'76)
EER s
rwss o | RO | Mg | g
_b) PCNA labeling inde_x (%o) . -

control group (30%Hx) 66(iigjgj) 97(g§%(‘))'4k) 113{22%9'21)
FTHT group 146.&712%1)1‘7” - 154(r81£§§.8“) | 122(?12%4)1.1"’
FTHSS sroup | 104&2%’)7.1"’ | 115&2%6.8“’ I 104(2:% 40

Data showed as mean+S.D. d)-a), g)-a), n)-k): p<0.05, m)-j): p<0.01

FTHSS Hix36ifE ic e — 7 B s 1, A Oks Fig. 2 Serial changes of wet weight of the liver

b control BEICHANEEETRL, & WK2UBHED after 30% partial hepatectomy. [J : control group

FTHT B (32.74220.16%, IAT, S{I4H) 5 & (756D (), |3 AL oty Gy LS

FTHSS B (22.0+6.25) 1& control B (9.86+4.84) FTiSSirfngf‘w p0-0

WHABE (p<0.05) O&EfE%RL7: (Table 1a),

2) PCNA LI: PCNA LIf&i control B CHRESHY )

LA s, FFETI FTHT #0024, 36857 EH &

:

- *

._ . 1
i control B ic kR H B (£ 2 M146.7514.7 al ' '
66.4:17.9 1 p<0.01, 154.8+:28.8£97.6+29.4: p< "Il
0.05, BHTIZ TN b %) I FHETH > 72 (Table 1b). Wi

3) BATRER LR | B RERE, 0%HAH o
Y24, S6RTRE CRATEITRIIA B RE o T U s &
48 s

2, 48RRI E T2 FTHT & (5.55+0.52g, AT, H
L4 W) & FTHSS# (5.68+0.92) X control #
(4.8420.48) W th~BE & D icHER L, st £ FTHT
L control B X ORICEEENAH SN (p<0.05).
¥l REbE, WO YIER%4RRME T FTHT oot

b) Liver wet weight/Body weight

(0.037+0.004) i control £ (0.033+0.002) Zkb-~ -
HE (p<0.05 OEfERRL: (Fig. 2).

2. MEALHE RIS ST 2 REERLLTO |
FTHT O%h# 9.02 jp
SE V72 COLIBRENR 53 T I, HE OBHETER 001 |
g CRILATRFTHETH - ). o LL

PCNA LIfE!X FTHSS-CIBTETEEERL 2
2, BEETEIASWE» o (Fig. 3a), &5,
HE #aiz & 2 - OREMEBERAT R Ik A EEH T FEEEII CCLESEZUBME CREHETER
EhRERAONL P ST, B 5N ol B3, 48KF A B T i control-Cl &
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(9.89+0.46g) X FTHT-CLE# (8.07+0.28g) 2tk
NCHE (p<0.01) OEER2R L., —7%, H&ELT
& CCL #5488/ H T control-Cl #£(0.045+0.00),
FTHT-CI & (0.043£0.001) TEEZRZRD ol
o7z (Fig. 3b, ¢).
MEEALFIRER R Tk, 248 H < T-bil,
GOT, GPT, LDH iz control-Cl EE0SB b S 2R L,
& GOT, GPT, LDH i FTHT-Cl#izth~EE
(& 1 # 130,256 5,950 £ 20,408 £ 6,200, 22,824+
4,251%13,736%4,952, 91,428+24,750£48,938+
22,333) OFMEERLEZ (Fhd p<0.01, BEATIX
1U/D), —A, ALP, NHix3¥ 2 FTHT O HH»ET
BEERLRY, SEMTEEERLSNEh 5T,
% 7z, control-Cl ¢ LDH {3 FTHSS-Cl #fic R
B (91,428+24,750 £ 41,760+38,400 : p<0.01) O F
ETHo70, o BPFEBERIIFTHT-ClLE &
FTHSS-Cl#: ORIz ZER A 51T, 48R ICIZ&

Fig. 3 Serial changes in liver wet weight and
PCNA labeling index after CCl, administration
following the treatment with FTHT or FTHSS.
[]: control-Cl group (n=8), B : FTHT-CI group
(n=8), @: FTHSS-Cl group (n=6). *p<0.01.
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FLHETL, FREORE L OESEHE S L (Fig.
4).

3. HGF &8, o FHii L 7z FTHT 0%h#

FTHT # E T&#{ 5 L Kfffmtw HGF » 3 H
HEm» ot e, 5~7THE2E—2 L4
H B & TH20ng/ml Jite DA * #ERrEEE L, 2180
Hizi3#5ng/ml 2B F L7z, L L, FEEETFEE:
FERRE TRBME L 288113, HGF ek 5
FIZEE s hids -7 (Fig. 5).

—7, 7y PR EBOVIERT 2 L AR
HGF ###Ean 3, ZDEE30%YIER L 72 control
FECII36RREIEZE X b 2ng/ml fIBRHEARETH - 72
25, FTHT #O5& 248 HH» s iR TEE L 2 0,
control L O ETEMEE R LY, MERTCEREE
W& shietro7z (Table 2a),

CCLEEENR S DA 1E, 24K HI215.18+5.21
ng/ml @ HGF 35FE s - 5%, FTHT 2#A#/E L
7z FTHT-Cl # T 1310.66=10.98ng/ml & & F 0 {&
%7K L7 (Table 2h),
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EMEECN T 2 EEFMN I, EE i EERELL
SRR R & 2 D R 2 HE L ¢,
BREREORISALONE Z Lo KEEHE W
WRETHZY, L l, HEHEELIETIRIE AL
PURET, IEMEZ2HE L LT <Y, & HEBEREHR
BEMY 121X high zone tolerance %3 & #2 = L, [EEHERE
PEBEEETATMEELESERTVLEY, 20H
e U<, THREIHFERNSILY IL-2, IFN 2X0
YA b A A EREELTIHE - WIET 20, OBERE
THRE 2 TUERESFHE E B 7Ry — v ANFH X
T MIRUETELIH S 1 2 B8, REilEiREI B
N3EEZGNTVRO L LEOBEDS, HECIRE
TR e L TR - RMET 22 Lick VTR
FEFHIN L HOLEEGES, BANBETHERO 4
HEEMELRET L ERELEZORERENR TS
7z, ZOF5R, FTHT RidfER & N 2 ORBEMm S i3
AR EE L B RS2 2L, 20
TERID b 2 EOIfERFIc L 2 2 L, &R
SPIILTERDY, Lrl, ACEEDOD LitHAS
nicmED R WY, FHEEERTOEEEL T
LEREECH L, WO THEAROEWREBLEL
Tw3, 22T, §H, 0%FUREOFEECRIZ
TRE» S FTHT O MRIEHEER OFE 2 R
U, PSR RAFRER O FEiiBe o & IR EMER
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Fig. 4 Changes in cytosolic enzyme activities of rats on 24, 48 hours after CCl,
administration following the treatment with FTHT or FTHSS. @@ : normal
healthy rats (n=3), @@ : control-Cl group (n=8), @@ : FTHT-CI group (n=
8), @@ : FTHSS-Cl group (n=6). **p<0.01. Data showed as mean=S.D.
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Fig. 5 Serial changes of HGF concentration in
the rats serum after presensitization with FTHT.
O=rats inoculated with non freezing-thawing
hepatic tissue (n=3). @=rats inoculated with
FTHT (n=3). *p<0.05.
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~L7. —7f, PCNA LI T3¢ L 7z MR8 s ik
24, 3685 H T control BFEICH AR FTHT B EEDE
xR LT, BIFEESR - SR CYI%OEERE
PEET L L, 24, JNEHCEEHMATEEAON

control-Cl group (0=6)

Table 2 Changes in HGF concentration after par-
tial hepatectomy(a) and after CCl, administra-
tion(b)

a) partial hepatectomy HGF concentration (ng/ml)

24hrs | 36hrs 48hrs
control group 0.0040.22 | 1.66+2.21 | 2.67+1.27
(30%Hx) (n=5) (n=5) (n=5)
2.75+3.81 | 2.21+3.12 | 1.07+1.06
DI oty (n=5 (h=5) (n=5)

b) CCl, administration

[15.18+5.21

10,66+ 1(,98
(n==6)

FTHT-CI group

oo T8, 485 B i 1% control BEiZ L FTHT ##
PEEOBERR L. M EORR, 30%AI5RERNC
FTHT BfE28tA 3 5 &, R gVIFFLE
REpsEEE AN D LHEEINT,

— i R, FFUIRR S AR EE 2 ¥ oA
=z L h FEREHE s o FfiiagiER F (HGF) 43
FEINHFEESRE S, Tbb, HGF X2 v
2S—HifE, FEREEN MR, FRERLE»SNT7 7
U R R AL O, BRSO i, B R B o
YRZVUBERNLTHEEINRSEY, AR
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epidermal growth factor (EGF), transforming
growth factor (TGF)-«, acidic fibroblast growth
factor (aFGF) % E23FE S 1, L b FHELECES
THEEZEZLNT WS, I, TGF-g8 iZBEE
W2 ARG TE % %0 5 5 Vo i3 R A 1 HGF S5 % 4
FHILTHBEEZEES R LRESA TV WY, §
5 TTO%ER /T AFUIRRRR IO (B H & OMES 2 8 0245
fFI# % € — 27 1w 10ng/ml @ HGF BFEE x h, I
@D DNA GEIZETEN TI6~48RBIc v — 2 @ %
NI, Ln L, 30%5B5T FFEIBREF 12 13 HGF 13 36H5]
HEX VERCEZ S I, T DNA &RIZT0%HFY]
BRI HAKETH 248, T2REIEHEICE — 7 %R
TEREZIN TV, SEORTHER, S b, 30%HF
VIR FTHT R{E% A7 % &, DNA &R s
RS SEV NV THRE D, T0%FFEIERE: & B
36~48REIH I ¥ — 7R R LTz, T Hid30% TR
W& % HGF &, FTHT sk T RgERasR-F 51
FANCIEA L2 B5R, 480 B2 1370 % AT YIRREE 1248
L35 DNAGRESTFH s b LHEELTY
3. COERE &I HGF [ 5HET 2 &, 30%AFY)
BREE T3 36WFR] H DARE I BAE Tl 5 2 2HERGAY 1 BTt
T A5MEA%, FTHT ##Cl24BMB e BEDOSE %=
L, Uik, @il 2 MBS BERa N, Thbb,
FTHT BfFic & 0 AP Gtk 7 23245 R LA i
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BEEsN HCGF EAREAML, 74— F Ny 7 8%
W& D3R EUECIRED % £ & ko 7 AR £
BLTWS,

B, IMGECERFEEROFREER I T HE
WZDoWnWT

CCLEEE: L THIlRECBI 2V Yy Y AR S
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iz HGF »8#H 8 h 12~ 24k v — 2 % T
U, FUBRERCHNESp o FEELEGIN 2 L
HINTWB'O, FFFXTONBER I FTHT Bs
control FRICHREREOEME 2R L7248, KEMH,
PCNA LIfERZEMCTEBA SN2, kB,
HE 3o T o il Bk % ool iz (RSB D 8258 3
BB IND, SHETERAOLZL ST,

Mg bR #E < ik T-bil, GOT, GPT, LDH i
24FFE H 1 control #£23 FTHT Bl HRF b E Wil
zZmRL, £ GOT, GPT, LDH THEESASH
7z, UL, 48RRI IS5 @Bk BT L, AF
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GG RRALEAT AL RRTRE I & 2 YIBREAT O WA fEA

Hi#sE® 1% 55

& DR LE A ER S h, MaEEr &
DFEEESEML, SEERIEH MU, L
» L, FTHT BAEStRRERC1: HGF Ltz + F 25 1
HBOX7 1+ -5 b EEERGICE IR, Mg
M & RBNEE S O BRI £ IH & W TTREM 2 HEEE L
Twd, %7, % HGF fEir o Z 0B HEL -
23, 24K H C FTHT D 54 control Bz L ~EF
{EfE %7~ L7-, HGF & invitro 8 & ¥ invivo THH
HRIERAZTRY EZ LN T 305, EEFEESR
AR HGF D27 575 ALK RERD, Bl
L, Mm% HGF B8 S %2 5R 9, EHSOBRETH,
FTHT A& fERtik CCL# S & 3 HGF FEA Nz
FTHT » & ® HGF 2 iI&E & L control BE & » &=
ERIETHSH, BBETERMEERLE, ZOHSE
LB OBETEBIC 51 2 HGF 0oL r >
V77 VABREBECEREZEZTCWS, T4
% FTHT #iBfEFF CIIFREER I £ b CCLI &
IHEESEBE I LD, BEFEBCBIT 2
HGF EARELS B 260, #HIZ7 V7 T RFE
Tl BRI HGF ESBE L ko e & 2
Twh, %8, ALP & NH. it FTHT #calic g
BmERLE, ZOEBE LT, FTHT BfE2148E0
¥ Cix GOT, GPT, LDH i3 IEE &N TH 2 23,
ALP ¥ NH,#3&E% R L 7. #1©® 2 FTHT 2%
- E&fFd 2 &, FTHT ORIGARICEWT ALP &
NH,#—@t s 3 L £ 2 5h, CCLFBEEIC &
% ALP & NH,o¥NEwmEsh s z», FTAT
BT control L DV EEZRLI LHEL TV S,
C. FTHT Bffwz & b FE S h 2 Friffe i
FOR#IZOVT

FTHT % B TREZI1E Y HGF {8 % &89 8
EFTBE, 5~7HBWE30ng/ml #ij#% D HGF 252%
Bxh, 21HHTH5ng/ml BB OFBESBE S T,
RISk FTHT Btk O WINEE 2 280
KL, BiE%Z 2~ 3 BHTCRERRINE NS LiRRT
Wh, Tabb, AL DMK EE K
b LV EEBEERE L 25, I ORECERRR
2ME < LHREA « AMNRICIREER 0 Ul 234814
EN50, ZOEEMED S KEORELHE S
LIFCRREnTvoru7 7 —VicERINS, <
7077 —YroEREESNIBER, IOKED
AALHRE 2 BECF i EHEOTREESHE L 7 L8
L, EZAYYa ) BN Ly F7) U X
D, BEFSEEGERECSH 51 b »ob s TR
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Studies on Hepatocytotrophic Effects of the Factors Induced by Inoculation
with Freeze-thawed Hepatic Tissue in Hepatectomized Rats and
a Protective Effect Against CCl,-induced Hepatic Damage

Makoto Takeuchi, Atsushi Watanabe, Takahito Adachi,
Motohisa Kato and Shigetoyo Saji
Second Department of Surgery, Gifu University School of Medicine

We have investigated whether some kinds of hepatocyte growth factor are induced in rats by
inoculation with freeze-thawed hepatic tissue (FTHT). In the present study, its hepatocytotrophic effects
for 309 partial hepatectomized rats and its protective effect against CCl,-induced hepatic damage were
examined. The following results were obtained. 1) When FTHT was inoculated before 30% partial
hepatectomy, the liver wet weight, DNA synthesis and liver regeneration were significantly higher than
in the control rats without FTHT. 2) When FTHT was inoculated in rats with CCl,-damaged livers, the
levels of serum cytosolic enzyme activities (GOT, GPT, LDH) were significantly lower (p<0.01) than
those in the control. 3) The mean serum HGF level was about 20 ng/ml two weeks after FTHT
inoculation, and it was higher than that of the 309% partial hepatectomized rats (about 3 ng/ml). The
above results suggest that inoculation of FTHT might induce some kinds of hepatocyte growth factor,
and have protective activity against CCl,-induced hepatic damage.
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