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Table 1 Changes in serum GOT, GPT and T-Bil
values after lipiodol and aclarubicin infusion via
portal vein in normal liver

PRE L 5 10 14 2

GOT (Karmen Unit)

Satine 15216”23227 1grEm 1M 1242

LP® 120413 2027 220216 74kte 185£21  1Zx1S

ACR® 10728 23328 258+23  183%13 167118 86
GPT (Karmen Unit)

Saline “zs 0x10 4615 4525 815 42

P 224 113218 sex2 8t w5 24

ACR CTY 88428  73x13 65 861 REY
T-BIL (mg/dl)

Saline  0.20£010 056£047 104004 081Z014 030019 0.08+008

P 0234002 088064 032+0.06 056£028 0434039 0132002

AcR 0164008 060002 0194003 016+0.11 0Z+0H1 0192018

a) Days after infusion

b) Mean:8.D.

¢) Lipiodol 0.5mi/kg via portal vein
d> Aclarubicin 3.3mg/kg via portal vein

Fig. 1 Changes in aminopyrine N-demethylase activity following lipiodol and
aclarubicin infusion via portal vein in normal liver
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* P<0.05 in comparison with control group
** P<0.01 in comparison with control group,
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FARAM# S mE GOT fEk, 2 HEH W LP & ACR
BHTBREOLRYRTH, £ABRCE-TLEEDOL
AERL, BHCAERE*ROT Lo LRI —BET
Hote, MEGPT EOKEE S, FADORBREIIE LA
GOT & BiEEFEOER LR L7, F /o total bilir-
ubin fH b AR ICERZ 2R leh - (Table
D.

(2) E¥FcRt5 ABT fEOZAL

ABT X b ZicF<4 7 = ¥ — s¥gfEE, PIIRA
5% 2 HBww&E & b control FFD40~50% & K1
fExRL, SAHTRI0E BidFRiEE L, &
i, LP#, ACRB <3 ABT Er4RHI
~NeRECER Y 250, BECABEYR Do
7 (Fig. 1).

(3) BAF R} 3 MEFEEESOZL

i#E GOT O LHFRIEEF XL HFEHTHD,
1AETCLPHACRBLP+ACRH by —7%
RTH, EABLGERBROEEERL T ELXR
Bdlhot, 0 btRr—B8TH-T, MiE
GPT fE0 & % GOT fE & iEEEOEAZ R L, I
5 total bilirubin fEX £ TOFHEZ R - TH LN LEE
R & e -1 (Table 2).

(4) B4R DNA fREE~DOHE

& A408R & RIRIC IR B S 2 BT LB 5 0F
4 8F DNA &5 8E1X, Sham #T1,114+254 (d.p.m./
ODgoo X 1,000) (Mean+S.D.) Th b, £A/ImlFIE
BETIR1,153£159 L ERRD RV, ZhieH L, LP
0.2ml/kg OFIPRAIH 5 BF T13753+185 (p<0.01),
LP 0.5mi/kg # 5B TIX785+72 (p<0.01) &S5
feilEl b, ¥ ACR 1.3mg/kg BHE5HTH

Table 2 Changes in serum GOT, GPT T-Bil val-
ues after lipiodol and aclarubicin infusion via
portal vein in regenerating liver

PRE 1 2 1 1] 14 21

GOT (Karmen Unit}

Saline 12121 9682176 416265 247438 19336 163127 120224

Lpe 1268 1333656 548192 210£5 18819 181 &1 1397

AcR® 118x3 1308497 367194 21131 22028 20019 1287

LP+ACR® 115:16 998279 31104 22216 195£12 18215 128%14
GPT (Karmen Unit)

Saline Hx2 291297 176+59 101247 6514 LEST 589

LP 475 8 417 18163 76+8 5315 30+2 47

ACR H0E3 4972209 17543 mziz 666 83+2 616

LP +ACR “x3 3BILIT6 15429 10212 5946 73%9 5941
T-BIL (mg/dl)

Saline 0.16%0.06 0.65:020 0.69+012 063016 0.32+029  023x011 0.97x0.17

LP 022006 052+013 1.16£016 0261018 05:x024 0481001 0.11+0.06

ACR 017£0.15 0.63£0.19 068+052 101016 0172001 0251014 007x0.06

LP+ACR 0.202010 0.78x037 0724046 0.68+0.38 025009 0.30£0.16 0.15+015

a) Days after infusion

b) Mean £S.D.

©) Lipiodol 0.2mi/kg via portal vein

@ Aclarubicin  1.3mgAg via portal vein

@ Lipiodol 0.2ml/kg+ Aclarubicin 1. 3mg/kg via portal vein
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569+ 346 (p<0.05), ACR 3.3mg/kg 55524+
221(p<0.01) & 3@\ -FIHl # Bd7, ¥ LP+ACR ¥
TIX733+103 (p<0.01) & LP BBt L 2iERBED
WA ED, Zhiew L, ACR 1.3mg/kg RIFHIE
BETI21,036 119 L Ml R TV ey (Fig. 2D,

Fig. 2 Influence of lipiodol and aclarubicin infu-
sion via portal vein on DNA synthesis in regener-
ating liver 24 hours after hepatectomy
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Fig. 3 Time course of DNA synthesis following
lipiodol and aclarubicin infusion via portal vein
in regenerating liver
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RIS 3 )14 3685 ), 48BFRIEE © DNA &5
EERET 2 &, £AEINUBRBCY -7 2812
DI~ LP# ACR# LP+ACR #<i. DNA &%
BED & — 7 5 36BFR LI R B AL T A A 2 3R, A8
METRERFHE~, LPBH ACRB LP+ACR & &
DECERYRD L t-TW% (Fig. 3),

(5) BEFEEOHIE

DNA &R THII DR & - FFERR 4 2455 RS,
BRI COBEREREL I, AN~ LPE
ACR#, KX U LP+ACR#TEEOMAEM »
DIENRERBERIR LB -1, FBREIEE0T

Fig. 4 Regenerating ratio of liver weight 3 weeks
after infusion
4
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FEFRRYE Y & o ¥ — A3 & U aclarubicin #4500 %4t

ARt 248 15

SR EEL T, £R%, LP#, ACRE, LP+ACR
B, AHECH L AEE YA D e 5 1o (Fig. 4).

(6) BAEF ki 5 ABT EDZE{L

BB LD 2 HHIZ control HO#20% & RIEME AT
TH, BHECEBELRDRb o7, FOBREREL
LP 5 X " ACR B @EFHRICEEL, 218 B Ci3¥
NTCOCHELAEEAVCETREZEL T3
(Fig. 5.
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LCH BRI BT TE5 X 5k h,
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ZOTFRE, WELRBRTEASREEI-T, B
ERBREIEBDTEL, ERELTRIhERT 2
BIENBZEAETHZ2OPBERTH S, Zhbo
B BRIFIRRCECERFCBINEBR  LTE
ELTUD0EHEEIH, ThCHTEREBEAD
BEirh,

Strohmeyer®i2 &8 ¥ FF & o S & # € ¢, ma-
crometastasis ©43%z % ® & F iZ micrometastasis
ERD, ThoD 5 B20umUToAkE X040k
sinusoid DHICHFEEL, FEFINRLEXLRTH 5 &b
NTB, FATEELYLERBEFEOUBRIF IR L
T, macrometastasis /& B 1233.3%1C micrometas-

tasis DFEXZ R L, TEBESSHNIFIRAOE

Fig. 5 Changes in aminopyrine N-demethylase activity following lipiodol and
aclarubicin infusion via portal vein in regenerating liver
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FREOFELELRELTED, ZhbX hFIREHRON
M ER ¥ I OF micrometastasis 12 3 1J % PIER ML ©
BTSSR, T CRIFAFET S LB bh
% micrometastasis % & — 7 » b & L 72 # % 5
FIRRMI B SR BFERO 2 v b r— A E LTHRFEL S
EEBEHRFRLEELDCE ST,

Lo LR L75% b o Mt & 46 L <\ 5Pk
SUEF F-AkLUEIERERS LBEOFM
B, B S 2 5 e BT 5 FE M oikE
BN Sy, SENRY Uk P ARBRLRT W
BEHErBEOT VI A2 ) vHROGEH
aclarubicin'*ZHFH L, EFRED Y A V- B X
vdlERo, EEFEFREHERCRETEEY
BT L e,

EEHERLTIRY x4 F—a, SR OPIIRAE
Bk b —BE i transaminase D LA L~ A 7 =
S — MEHEREORT#RD 52, £RFCE LT
AT ED, hbOFEBIREELUAT —
FABARE D — B Rk 2 7 v Tl DF
WRIEOEELE 2 bh, 12F10H TRIHICE LEFR
CEEEAREDRVWCLEIY, SEFALLEECE
TRIEFFCH L TRBELFTLVWI0 L Bbh
7.

s UFEARF©ik Nagasue 519, EE LY H 3
ELTv3 Lo, HERARESIFOREOFFED
ML BEY 6L, FORSBEELRERNLE
ThsHEIhT5, SEOKRFHTE, BEFCH
T i3 transaminase ® _FHIXIEEFIC L ~NERICEME
T, ARE, LPEHACRE, LP+HACRBEHOX
BRcEEEYED T, FHREEE0BEIRDL
hitweErbhiz, LrLEALTEEEOREL
LT DNA SEEXRIE LI 25, LP#, ACRH
FIOLPHACRE & & K FYIKR2U4BB BB\ T
2DNAGRECEFEONEH B DL, X LPE
ACR % & % iz dose dependent O IFHIER TR X 7o
ot VEeF F—AixHASYOHEIARNLH
TwBH, EBMRBCHEET S EMRAEB LT
sinusoid ST 2 EHABEL, — A FEREC
B ABREBLHEL, DNASHREOETY L
bTiotELbRE, LRELIDYEF F—ADF
TRAEE & S BEAHER > BB S EBE, £0
BEEXFIR USSR ORI I®’II- TS 5 b
D E#E 2 Hh B, DNA & EED time course %38 5
L, EARSUBERCY -7 ¥ 2T 50K%L, LP
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£ ACRE D DNA &HREED v — 7 1336, 48] &
ET A EAYRD, BN DNA GRETIHLS
RETERDBARG O EEL DRI, ZhEBHERF
FELCHYER 3IBERWT, £8%, LP#, ACR
5, LPHACRE L L CEEEXRDRNZENDD
#Ecx s, Tt LP, ACRICL 5 DNA &Rk
OMEFEERHO—BEDO SO THD L\ 25,
= =T Leuterburg 5 X D IFD <4 7 v/ — 28
ERELYTRL S5 E3h, IBERLOBFIRE
BT, FURBCGURETRZSRL, HEFORK
HERBEOEEY FRICKI TS EHREL ABT ER
BIEL, FFOBREPINRME 53 0 BEEE T O BRI
PEEL, £BHFY%R 2 B BC20% & REMEY &
B, REMCERLADT, TORERNLERY
DOTEBLLERCEFELLZ LY, =12 R
Vs kb RICHBEEEL S OE2~LS LP, ACR, B
X U'LP+ACR O IRNEENBEEFCR L, TBVE
Ex G TV ENRI A, LU TEFRICE W
TH#HE 3E8 TEEI0% L LMRAR S ORE
BRADLhh o, ThbbFUREFEFCET
% LP 33, ACR 83k X U LP+ACR oFfkH# &
TER BRSO OBIRIE ST, EHYRE
BeRBEOHBEONH L BEL O THEOH
Si3—BEETHH, ORI O BIELIER
THEE, REBHYEREThIRERTELEZD
nit,

ER KB 12 Elias LR HEB IBREFIIRA I »
F—FAERFEAREL, 5-FU oFHFMIRAE 52 R
FLicEBELTED, EELLEEEBETER
PhoR\ Tk 3 Y BRE LT, FIRHICEELL
BORARYF—A—ffEHF-=F L L I5FURIT
aclarubicin+lipiodol ## 5 LTk v, ZOHFMER
WP TH 5.
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Influence of Intrapotal Infusion with Lipiodol and Aclarubicin on Regenerating Liver in Rats

Hiroyuki Suzuki, Masaru Miyazaki, Toshio Isono and Katsuji Okui
First Department of Surgery, Chiba University, School of Medicine

The effect of intraportal infusion with acarubicin (ACR) and lipiodol (LP) on normal liver and regenerating
liver was studied in rats. In normal liver intraportal infusion of ACR and LP had no effect on the serum
transaminase level or the aminopyrine breath test (ABT). In regenerating liver, hepatic DNA synthesis was
significantly inhibited 24 hours after two-thirds hepatectomy by intraportal infusion with ACR and LP, but the
peak of hepatic DNA syntheis was delayed at 36 to 48 hours after hepatectomy. The decrease of the ABT and the
increase in serum transaminase level were more marked in regenerating liver than in normal liver, but there were
no intragroup differences. The ABT values depressed after hepatectomy had returned to normal 3 weeks after the
operation. No deaths occured until 21 days after infusion and hepatectomy. These data show that intraportal
infusion with ACR and LP caused no obvious damage to normal liver. Although the infusion in regenerating liver
induced slight suppression and delay in DNA synthesis, the hepatic functional mass depressed after hepatectomy
soon recovered to the normal level. In conclusion this study suggests that intraportal infusion with ACR and LPis a
safe therapeutic modality even after hepatectomy.
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