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%, Prostaglandin E, (PGE,) 2T HIFGEER
TE2LENTREHY, & IREHEIR GRIE) &L b
BH5 L IEETHIRNR S ORE 3HD TH 2w,
PGE I RBEEHELhIcRB & 1Y, FERT 3
DRI AREEZ SND 2D, IFHIELCT 5HEE
WA ZRET 2 CBMRRRSSE#EE Bbh
5, FITEESEBHD T L LD, 4 X 2HWI0DR
FHEEEME 7V 2 FE L, FRMATE i PGE, 2 kM6
S UFIRA & D &5 ULLBRET 21T > O CHe
5.

RE MK & 5%

ERREIY & U TIFE9.5~10.5kg DML R 4508 %
w7z, FMcBEL TREIR L D kGoaERSL,
thiopental sodium salt 0.5mg/kg # X Uf suxameth-
onium chloride 0.5mg/kg ##iE L /- %, [ERFES
2TV LEASARRELS % F V> T room air i THREIFE
% (15ml/kg/[E, 15[E]/min) 21T -7, FREROHEERZ
TEREA OB TITV, FEERBAMWREF & ARkt

<19944F 4 BI3EBESRIRERE  +H B
T036 AARTFRZERFET 5 BARTASZESLERES 2 A

»OABEMY » 7 VI E20ml/kg/h TRE L 72,
iR, AXERREMR, $HERKCI=2v—var
L, PGE ALK - U BRIk L D PIRN I S
FT—7NVEEE L. RN E 7V IEPMIRERS &
UBTEARIRIC Y av i TEE2EBL, &R
R L CPIIR— T REIRN A SR E L72D 2TC, Pk
& Bk % & S+ 8B s L O SR % s
ST AW AIT 283 2 2 Lok DERL
1o, MFRERTERREIIZ004> & L, [MFRER & ERFIz/ N1
N EFAH, PR, TAEIKE D TFEE2EEL, I
EREPREPAE L 7., EEREIL, A, PGE JERS5XR
¥ (n=10), B; PGEFRWEIRESE (n=10), C;
PGE, MRV 58 (n=10) ® 3L L, PGE, (7
AT T 4 5008, /NEFREAHE) o512 EIMAT30
Srf8 & BRI AR 120 B & CHREBTAYIC0.02ug/kg/
min TfT- 7z, FRMATEREREAC T OEE 2HIEL
2. BB, BRIV — M, FFSIRMAEET =/ 8B/F
BHRETY S VBROAPHHFEIRNY 7 —F7 0T, fioH
HiZBR> 1 > & LT,

1, RS L UEERE OB

BEI0H I D W T HMBRE O £FHM 2L
7. B, 3B EAEFSIT 4 BRCEHEsY, 4
T2  UCEHE L2,

2. VHBIRE B & UFIRIE &
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FEHEIRE (systemic arterial pressure LU, SAP
ERERD) IEEIRD A v E2BIMME A — 2 — (HEES
=SS s L THEIE, PIIRIDETE (portal venous
flow LLF, PVF & B&E0) 1ZA1E5.0mm 7o —7 (FG
B, AFLERE) ZEREIRSHET X 0 ROk
BICHE, BRI MF27, ORNXEHR) B
L THIEL .

3. ML

Glutamic oxaloacetic transferase (LLF, GOT &
B&30), glutamic pyruvic transferase (LA F, GPT &
B%E0) 3B X ¥ alkaline phosphatase (LA F, ALP X B§
) EHEIEL .

4, EARILF > b K

ERIMH 4 + 4k (arterio ketone body ratio :
BUF, AKBR LBEED) 2mps + o BFHIEx > b (7

MUy 7 A®, =f{LEHED, Mg ~ EHIESS
(KETO-340I1 ®, SEEFHR) I THEL -,

5. 8RBT = B/ HEET 2 /B

m7 2/ BoEEERT S/ BafiEt (8358, H
AHE)CTHEL, 5887 3/ B (branched chain
amino acids : LI'F, BCAA LBSEC) /H&EKY 2 /B
(aromatic amino acids : BAF, AAA LB&ED) HEHE
HU.

6. MEER{LIEE

iy @ s (lipid peroxide : LIF, LPO B8
o) FAESQE U AF VTN —ENCTRIEL 2.

7. 74 7V RED

7 4 7V MEEY) (fibrin degradation products :
LUT,FDP LBEED) % 5 7 v 7 ABHERIEWC THIE L
7z,

8. m/RiEH T

g g/ —n16ml i 4ifi4ml % EFRIL T3,000
rpm, 105 TELOBER, LETROM/MOERIEF
(platelet activating factor : LA, PAF X880 *
VAA L/ TyEAKR (T3 v AHEDICTHEL
7.

9, M= I b Vil

HEBRMECERmML, My F hF > (endotox-
in: AT, Bt G BEEZ LV F RV 5N TH
ELT.

10, Bt ® v/ AF Et AAEEE OB

B Et B #ET T 2 HNT, S6ICA, B, C&
B 5 BHET158E % AV CIRIMARER % 6 BRI B W B H DR
#0.2ml ZMIARE D HEA, 1 BFHEBMIRE D~y >

4 X905 FEIAFRBRIN £ 7 12 351 % FIRN PGE 5. 021R

H#EAREE 278 8%

5,000 H EA/00m]l B L R <Y »500ml i
TEREE 21T > 72, &A% hematoxylin-eosin (L
T, HE LE&E0) Rt FEME 1,000 THEL,
S50FFhic 81 2 BH 2 AR L 7z Kupffer fifd & X
UERANEMROR s EE L.

BEBEITFIELEERETRL, FEEHER
Student t-test IZ THE, 5%LUAT 26 > THEE L HE
L.
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1. £EXB L UEERA

A, BETI20, MR 24MUAICIET, F
YA FERERT I3 A BE7 .30 . TRERD, B #£16.4+0.805R
Td -7z, CEIL108EF 8 B 24N ML LA, 2D D
b 64 HRCEHFEa ¥ 22 TEFE L. 4%
RS 12543 £8. 60T, A, BHICHELTHEE
i (p<0.05) AFRHEOERZFZD 7.

2. SAP B U PVF O%#H)

SAP i3 £ IMAERRE % —@HEDET 2R L7225,
1 BRI EIC 3 EE L 3 BECEER o7z, PVF
2P MERERET, BEORBL tbic kR
%, BEECIIHMARRRE 1 BRI B LARE A, C B HE
LTHEEKR (p<0.05) HfE%ExL7 (Fig. 1.

Fig. 1 Changes in systemic arterial pressure
(SAP; upper) and portal venous flow (PVF;
lower) in dogs with warm ischemic liver damage.
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3. ML

GOT, GPT, ALP ik 3 &L & (HMARERE 1 BE
IVEEERL, DB FRMERE2RL 7208 3 BRI
HEZEn»-7 (Fig. 2).

4. AKBR OZ#)

AKBR & 38t & FHMEEHET U2, A B
Mgkt b LR 283, BEIIEMMAERE 1 EHEE
EV ERL2EBBMECIZ1.0310.11F TEE L-28,

Fig. 2 Changes in the values of GOT (upper),
GPT (middle) and ALP (lower) in dogs with
warm ischemic liver damage.
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Fig. 3 Changes in AKBR values in dogs with
warm ischemic liver damage.
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DEEEETLTEEL o7, CETI 1 KEE
1,570,158l 2 B & e L CHEIC (p<0.05) L
S, 128 B IRETE e £ CEE L (Fig. 3).

5. JFEsRIl BCAA/AAA LLD%EE)

HEikmn BCAA/AAA i C BTk PEIMMRR:1E &
BTl 2 #ER L 7= DIz L, A, B BECIIREIM MR 1 5%
MHMEAEEIC (p<0.05) {EFL7> (Fig. 4),

6. LPO 0%

IML MR E LR, Z0% A, BETIREX
WET LD L, CEETIR 2MBLE, A, BE
HE L THEEIZ (p<0.05) {EfE% T L7 (Fig. 5).

7. FDP 0%#H)

Fig. 4 Changes in hepatic venous BCAA/AAA
ratio in dogs with warm ischemic liver damage.
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Fig. 5 Changes in LPO concentration in dogs with
warm ischemic liver damage.
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CETCIHHEMEIE TEEZETZ D oo 20, A, Fig. 8 Changes in Et concentration in dogs with

BECIRILMERE OB 1, 3EMEUBEEC warm ischemic liver damage.

(p<0.05) EHU7 (Fig. 6). S
8. PAF O%H) i)
C BECIELMARR | BRIE Bl 0 LR 580 : T Penoe

128, DBERPIIETLowxL, A, BETIZME

MmiEBEE LY EH, 2, SERE T CEICHEL 500 3 | —

THEL (p<0.05) BEZRELE (Fig. 7). o gl l
9. I Et BEOEH ;
mrp Et @ 3 # e b Hm#EREI 8 L8 L, S 300

A, BETERBOBD6, 12FHEHE TET 2RO R

Dotz 8, CETI LRHE X 0 ET, 1268 B 2 3 Hi

fEwE L7 (Fig. 8). to0
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Fig. 6 Changes in FDP in dogs with warm is-
chemic liver damage.
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. Fig. 9 Microscopic findings of the liver after
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liver damage.
,',l a: group B (HE X100). b: group C (HE X100).
c: The number of Kupffer cell phagocytosing

5, India ink in dogs with warm ischemic liver dam-
a age.
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Fig. 7 Changes in PAF concentration in dogs with
warm ischemic liver damage.
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BHEAZOFHEETE, BHETFE*EARLE
Kupffer #ilzs & ;RN EMfanBEZ s hi: (Fig.
9a, b), BHEEMIIE 1, 00065508 HF THET %
&, APE36.4145.9, BE42. 06 6 tb@L, CEET
13156.8+9.2 HEIW (p<0.005) % - 7= (Fig. 9¢).

£ £

—z, FFOMRBAMEFAREIL A X TE20~5053,
b TR0V SN, ZTOHFREMEEL 2 LT
BAA#N 2 RAEH T2 k2, Zo8Fe LT, BHE
M OFMEc BT %5 ATP VLV OETR 2R
S CatArOBREORAL X HIEE X, MFH
BRI B 10 5 FFAER R DR MBR R R 1 X S MR
HEHEF oD, ZOBR: L CFEEMc Y
L RBEROBE? L, Kupffer fifgod Et LEEEE T
BRI B EENTVS, $/, FFERHEMEICETLH
ERIFEEO A2 59, 2B b EmERE RN
IVyvayrsREEL6F., COERE L THAK
B 5 BEMME A EE®RE (disseminated
intravascular coagulopathy : LLF, DIC L #%E0) o
2B AOE K, endotoxin shock', hepatic outflow
block syndrome'®% & UFHFEHIFEHIEE » & @ throm-
boxane A,'®% PAF'"7 ¥ &ff mediator DR 33k
HIhTw3, Tho2BWET 2EFD 1 D PGE,
wHY, ZOMREFEME LTUTOLOBET S50
Twb, $hbb, MIRMKEY L7 & & 2 EB0E
AL, IS 3 2 BB REERATH 5, BE
& U TIEFBIEE @ cyclic 3'-5° adenosine mono-
phosphate (LI'F, cAMP & B&E0) o EF X 2 ik
Ca {4 REOET, BB 2 1EHRRES
OHFPR®, & 512 Kupffer #ifno Et RAERAE, X
EOERBHREINTE L, Ll, ZhE TORY
Tid PGE, OB SREEEIIREHIRNIZ LA ETHD,
FIRAR S B8 U T IEFIIRILER S A IMEBR 1 B3 %
g A oh 5 b 00, it 2 BEBER %
BES iz Lice i R 5w, PGE, 3B IRN&
S84 7 SInESL LI TRE S 1Y, RoTE#iks
TUBETCLHEENL Y, ZTOMREEMRE
IELDOCEFRARSESERTHL EE L SN
5. T, FH S FOSHEMRENIE 7T VIcBWT,
PGE, ZERKFE FHED0.024g/kg/min THEE &
IR& DG U et Lz,

AREEC BT PGE PR GEHETidfh 2 Btk
WL, £6FF, EEREbCABEC®ESHh, Z0
BREESTRBE N,

\
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HEEEORE 2 KMt T 5 £ L¥RAE Tl IHEKE
BEPRDT PGE,OFREIBES HThhroTes, I
NI ERERRE IR Z 2 EEES D 27 L%
Zohiz,

—7J5, AKBRIZF & ba v F U 7OBBERITEEZK
BLL T3 Z o, SfEE T RmARE S &
D, %7z, PGE KWL GETY 3 RERIE LIS & ik
AW RRBTRECHE>1 Z ERBE N, 7272
L, RMREH B MRS 2 REE i iz—#
0D AKBR O FREBED s h, ek ah 51,080
LizgcELUR, ZORMER PGE I & 5 FRMIFE
O¥IMCRR T 2 FFREERAO- D L Bbhiz®, L
»L, Pfs AKBR ET L, HERBEEC L2 2
YR 7 OEEMNET L EEZ SN, —F, PR
WRESHTRMIRMKED ERAZED S hkhol:
45, AKBR i3 FHIMARER % RH & 0 FHicdE L, PGE,
O 2 EENRREFRAERER SR L T
SO HEREEEMPHL LV NVICETERLLD
DEFEINI:,

Rk 37 s 7 BREEBICBLTHED SN
72, FFRMEEB TR a5 BCAA 2, AAA
EWViAteZ Lk b, Kign BCAA/AAA %35
RO HERF L T35 0 2, FFRRRIM BCAA/AAA g R
BOFhHEBEUEEEHR-> TWwb, FE S IARER
DEFNTHEMM BCAA/AAA ISR MR 6 BF
ROE & TARE REENI 2o F2 08, FFERIRID T3 B
EREEHNISET I I L 2RELTEL®, Zh
B ECE - 7288, KB BCAA/AAA £ 50
TI/BT—A0 s OBHiRRY 0T SIIIEE
Lzwas, kMo * iz fFicBiF %2 BCAA &
AAA DHEABEEENL ZLICLY, B0 oKB
My ~~NVETEFT 2720 r#E 2 5nt, PGE IR
PRI SR TIIAFEIRI BCAA/AAA HICEZEIZRD
sy, 7 3/ BABRSHRIA TH R,

FHRBLM AR & 5 iFlaBEOBE & L CiE
HREROBSHSER IR TV 529, b biTEHEm
BCRE LSRRI L DB Y IRE0EE L
SHEZ Y, HMEEOWE L MllEE LTSI TE R
NTEN, ZhIH L T superoxide dismutase
allopurinol %z ¥ OE RS IEE I N T 52, PGE,
BHIEN D cAMP % ER 3 ¥, #ifIA Ca £ & v
EETERA2ZELDY, HluBLefftlEE T
rrahd, ¥, FEEMREC ST 2EEBRES
ReET 52 L H|MEIN TV 520, KEEOD LPO
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EDOXEE, S PGE RN SH CIBEEBRIC L 2
MR o3, HIMARRRIE 2 1C BB W AT 5 b O,
DBEIBE IR Z LRI,

IIT, HEMEHEROSFICRIZTEE L
PGEFIlRN 5 OB 2 Hat L., £ ¥ FDP IR
PGE. PRI S TEB L o 7248, 2 BT
FHRLTBY, 2noDETRDICZE->TWBEHO
EEZoN:, CTORRRHES»ICT S HKT PAF
BLUEtOmMPEE*HEL 2.

PAF 3w 4 FFEEER L D B s 1 3580 i/
WRIEMHILEE 2B T 2 HE & U THE S i 232, 14,
FFERNEMIRTOEES N L I EOBHRESI N, en-
dotoxin shock % DIC % & DS R ¢ O 54 - Bl
Y 5 KAEM mediator D 1 D & & Ty 33030,
PGE, 12 PAF OoEL = ARKEE I T3 0w
HEP R IR TE D, KEBRICBVTH PGE Mk
WS LY, ERMM#ER%ZO PAF FERIH s T
Wwz,

RO Et UBEE I D W TR L. BE NS
Hk o Et i3, &%, FIkEL DA L T Kupffer
Ml T X 1 559, RFEERIC B > CRHIMERR %, M
Et BERRBC ERL Tu/, ZhBEnf s 3
BEOM/NMER® > oMM X D Fd L WEMED Et
DFIR—TABIR S A 7S A L 0 ATEBICRBIT L2729
EEZ BN, TOBRNERES X U PGE, REH 55
Tl Et WEIZE T L5 57228, PGE,fIRNES
BT ERWEM %2R L, Kupffer #IlZD Et JLEAESS
FF BTSN ER s a7,

& 512 Kupffer filgOERER B3 2 HW T, &1
ZPRE D EA L, E# Kupffer #iids & OSERNE
HROERREEEE LU, kL DB 2 R85k L
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FUTEET 3 HERAV., 82133 Kupffer #f
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B ent:, BB L U PGE REREEICHEL
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VAR 54, Kupffer #ifao Et 4LE 512 PGE, 0OE
BERICL VRSN Twa 2 LRI N,

lE &y, BHEMAEE T 5 PGE, 0 5485
LT, KRG LD SFIRNEES DO FHH & D 5hEE

4 X905 RIFRRA M E 7 112 517 5 FIRA PGE 85 0% &
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Effects of Intraportal PGE, Administration on 90-minute Warm Ischemic Liver Damage in Dogs

Eishi Totsuka, Mutsuo Sasaki, Takayuki Morita and Mitsuru Konn
The Second Department of Surgery, Hirosaki University School of Medicine

To investigate the most effective route of administration of prostaglandin E, (PGE;) against warm ischemic
liver damage, a model of 90-min warm ischemic liver was established in dogs. The dogs were divided into three
groups: a PGE;-untreated group (group A, n=10), an intravenous PGE,-administered group (group B, n=10) and an
intraportal PGE,-administered group (group C, n=10). PGE, was continuously infused before and after the
ischemia at a rate of 0.02 ug/kg/min. In groups A and B, all the dogs died within 24 h. However in group C, six of the
10 dogs survived and were sacrificed on the 4th day. Arterial ketone body ratio and the ratio of branched chain
amino acids to aromatic amino acids in the hepatic vein were examined to observe oxidation-reduction ability and
amino acid metabolism in hepatocytes, respectivley. These ratios were maintained in group C, but not in groups A
and B. According to the value of serum lipid peroxide, it was considered that the hepatocellular membrane was
protected from reperfusion injury in group C. On the other hand, in group C, serum platelet activating factor was
sustained as a lower level than that of other groups, and endotoxin detoxication was maintained after ischemia. It
was suggested that intraportal administration of PGE, provides a more protective effect than intravenous
administration against warm ischemic liver injury.
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