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¥ & HEFNZEOFAE, £LEiEFAE (MOF) R4&IIBTHEREDKRE 2 BHTHEHNT,
AX (n=44) TAVCTHELEFTVEERL, SR+ &k (AKBR), FH8)IRME
(MABP), BAHFZRIZOWTI Y Fh&I v (Ex) &BIRILY tumor necrosis factor (TNF) O
S & k5t Lo 305 M REM AR 5 - 0EBBIZ BT, AKBR, MABP OETF#OEEE
ML 24RSH AETFERS0% (4/8) 25 L, RERBEL, BREICBITAHMBEFREREDERE SN
TWABFMLREEDP S FAE~DETNE LCGEETH S LEZ SN, T OBMIRM AR
Ex OFE% LA L8R+ TNF O BB EEH Sk d o, 2 TIDEFIVEH VT Lipo-
polysaccharide (LPS) 100 ug/kg % MARPUCES L 72o BRI OA % TIdB R - TNF OBEHEE,
Y- 7 EIZERED b NAh o 7208, 24RERR O A ATFMmME0% (0/6), FEMMEEL00% (6/6)
TH o720 BIIRILAF TNF O LFERTE L IS, FRECREICOEEES L TRV E

ZzbNhi,

*—"—FK tumor necrosis factor, arterial blood ketone body ratio, FHIT - FHEFEE

ZasrE

=408 51"

TR OMBIFET HIFAEIE, HeD
FEBI DIEAT 5 &, £ U PO Mt E,
& B\ TR RIS & B FRILAFERERFTH
N, SHICERESMbIE, ThPEELREE
HF &2 oT, DWIZRINTBOEELAHIET
» 5 %EesA4E (multiple organ failure, MOF)
RRERITIEMEHEA TR, L
L2ASFERIMIC & » TEE LIFEEI MR
DREFOMEIZEL o TMOF ~NEHER L TTL

F409-38 (13LE S AR FARNT T #1110
S+ 01993467 A 8 H
3 01993411 208

BTy

AH =X LIDNTHE, WEZHSRAEINT
Wiz

—7%, MOF B&£IZH A a4 V2B 5$ 5%
L REY VAR SNTE 7, B
19754 Carswell 512 X 0 B Rg (2 (i 38
HHEBI&ERITHA I & LTHES N
tumor necrosis factor (TNF) i, PEEWE
ELTORELT, BEELFIEMEYE L LT
EHENTERY W,

FE S LEIERIC BV THIFED Kupffer #
JaAEEA T 5 TNF #%, I+ TNF fEDOEEC
KE{HMETHILEHLMILEY, 55
129 v b lipopolysaccharide (LPS) >z v 7
EFNIIBVT, Bvra7y — VERIGEY
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% (gadolinium chloride) % LPS #{ERTICH#K
BL72&25, BlkinF s ~ vkt (arterial
ketone body ratio, AKBR) 18) =19 & T o)
B L PEFRDERLYEEL H2e L LI
H O TNF EHEOEENICEETALNT, I
EEMBEEE 2 RKH§ 5 AKBR & TNF it
fEL DRICEEEN ZERIIRVZEE 2D
7219,

Z ZCHRERTIE, BRREICA S NS I
BELL > TOEBIENIEEFEEDET
M (Il 3 8 55 T £ 241 ) 1 D AR AR R 203950 % )
R L, M ANEELY FhFo v
OHBEDEEE B L2, & 5IHBOBRLED
MEOETFNVE LTHRELY F MY U5
2TV, ZOBOREERD TNF EOHE &
R E DR, BIREED L EFEDOH
FRIZDOVTEIE L, FFIRFMIC BT 5 ik
E, BREEEROTA M4 Y OBESIIONT
WELz,

KBRHME B LUHE

EERIT

1043 660 HFHMEZ /T 2 &2k 5T
e OREOHBELBESE, 209 L4k
B H OAEFEIRS0% & 7% 5 BFEIERRE % e
THIEREHNE LTUTOEREYT-7, [
BRICHFREEEDORIE L LT AKBR O#lig s,
PR C D IRE HEMT I AE 9 FIIRGEIR D 9 - M2 bk
INEET Y F T v HEOEES L OBk
A TNF EHEIC DO W THE L2,

(1) AIERfE

RE10—16 kg DHERERL K205 % V> C24KF
4 &2, pentobarbital sodium (¥4 F& v b)
25 mg/kg TEIRAICIZS L CREEL, REN
WER, BRI o THRE % #ELFH 2
Totze TTHENEERICI2 Fr. 7 —F NV (5
VE) REAREL, ZHIEREA LTI
EFH M7 YA F1—H%— (SPECTRAMED
MEDICAL PRODUCTS) (Z#¥#tL7:c =5
ER L VBRI % $RET 5 & & 12 POLY-

7T, i

GRAPH SYSTEM (HANE) (2 THRHMIC

SEIBIMRIMLE (mean arterial blood pressure,

MABP) %l U720 KIZHEERIE 05 TR

JEL, PEBIFHIR % ML PTEIC CHEZR U BE LI %

T, BEREEELVI12F A7 —T IV EiF

A, FemEhE FIRAERICEE L. 7 BFFIER

THRIIRAR: & EEFEIRE B L, IFEIIRICH

A B REEIR 2~ & OBIIRE % TN THZ L

72

(2) EE# (Fig. 1)

Group 1 JFFIERCTPIRAR B & O A IFEIIR
THT 4 v AF—#HF TINS5
¥ TEBER. (n=4)

Group 2 : [FERIC205°/ 7 5 TR
(n=14)

Group 3 : [E#RIZ3000 7 5 > 7B,
(n=18)

Group 4 © FfRIZ600H 7 5 » THER.
(n=4)

(3) i

BRI AANEBIIRE D 1B 5 ml BB
79 TEEOEZHME (Omin) &L, 75
O TR E TR0 MR T, BiRgEnREFR
10, 30, 604r1%12#RM L, Group 3, Group 4
TIEE 512120, 180, 240, 30047412 & FRIM L
7Zo MHEIEAINY Y HNEE A ¥y 7 IR,
B 523,000 rpm X 10 min, 4°C T&EiL L L&
HEBRML7z, BIRMEEAD) B 1mlid
AKBR IR & L, 4°C THRIEL 6 BrRLA
WZHIE L7ze FRENIIRE L7 E &b E IS oE
L TNF #I%ER ¥ T—80°C THRE L7,

FIIRIL : PIIRAEESY T —F V& 1) 3miEf
",

Group 3, 4 I2BWTIX 27 5 > 7EHi (0min)
&7y TR E TIRISHREET, BRRI3E
AR & FBROD BIFE CHRIL L 720 MLHIEAI) &
B A ¥ v 2 IZHREUE, B H 123,000 rpm X
10 min, 4°C CTEiL L LEEAFHRI L7, M
AR I _E 78 AT A E v Y ICERBUE, TV Rk
* 3 VEIER F T—20°C TIRE L2,
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0 10 20 30 40 50 60 70 80 90 120 150 180 210 240 270 300 330 360
L 1 1 1 L L 1 1 L 1 1 1 1 ! | L 1 I 4
min
R v vV V¢ \% v
Group | \——. 1 1 I
-1 0 10 30 80 min after reperfusion
i 3
v v v v v
Group 2 \ . ;- ! L i
-20 -10 0 10 30 60 min after reperfusion
2 L)
A A\ 4 vy v v v v v A 4
. , Vv VvV Vv ¥V v v v v \ v
Group 3 It I " ' { I 1 1 1 1 1
~30-20 -10 0 10 30 60 120 180 240 300 min
‘Q 1 after reperfusion
v A\ A4 v Yy v A\ A \ \4 A\ v
. vV vVvVyvVvVyvyY v vy v v v \ \% v
Group 4 } ; . H : H H 1 i L I i 1 J
- 60 -50 -40 -30 -20~10 O 10 30 60 120 180 240 300 min
ﬁ after reperfusion
clamp :ﬁ release : f
arterial blood sumpling : V
portal blood sumpling : ¥
liver ischemia : o
no ischemia :
Fig. 1. Procedure of experiment I
EE T & % lipopolysaccharide (LPS, Sigma E.

FFREIMIZ & 2 BEREATBEE F A FE B AT PR e
HINE L, MOF #3584 L 72358 OWF * 15
THHET, ZOBREIZBWTTNF OS5
FEABRE L2,

EEE ] T O N PRI R R 42405 B 04
FFEEHB0% OFFRAMBHEEOE 7V & AW,
PRI AP~ KBEEEOL Y FFF 00 17

coli 0111 : B4) %5 L, ®HARM+FIZBIT5
TNF EROREZ E2RE L1,
(1) moERfE
FEER ] LRI A % VT, BRIRARE
TIBIR EFIRICH 7 —F LV BAEE L,
(2) E&#F (Fig. 2)
Group A ' i ¥ 1/E®:, MFRHM B X MR M

Group A vL Y Y Y Y Y Y Y
-30 1) 30 60 120 180 240 300 min
Group B Y Y Y Y Y Y Y Y
- 30 Q 30 60 120 180 240 300 min
%
Group ¢ et 1 ¥ Y Y Y y
-30 0 30 60 120 180 240 300 min
R §
Group D VL_JV Y Y Y Y Y Y
- 30 0 30 60 120 180 240 300 min
ot
2

clamp :ﬁ release : - ‘t
LPS adoministration :
arterial blood sumpling : ¢
liver ischemia : wessem—
no ischemia :

Fig. 2. Procedure of experiment I1
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LPS#51347H 9, PIRAICAEEE
EK0.5mi/kg #¥%5 L, Group B,
CBIUDOMERL LT,
Group B LLT & [AIEE ] IC R L 0D &
Hi4T o
(clamp (=) + LPS (=), n=16)
HIERAVERT 5 5305 #%:8 .12, LPS
% AEBEAEKI0 mIZEM L T200
pg/mli & L, ZND0.5ml/kg (100
ug/kg) EFIRMEE D 7— 7V &
) one shot #%5-,
(clamp (=) *LPS (+), n=6)
FH LMK, HEREY 71~ 2
F—HFICTrI 7L, FHiErE
MIRAEE L L, 304 L, Bk
ERICEBRAK0.5 mi/kg % PR
PIZHS L7z LPS 133k 5
(clamp (+) +LPS (=), n=6)
Group C & FHFIZ305H 2 5 > 7
L, BBERIZ Group B & F#7%
77T LPS 100 ug/kg % #% P9k 49
N 25
(clamp (+) «LPS (+), n=16)

(3) HRil

HIHRER TR ZHE (—30min) &L, 304
Bk LNEr S TRRERZ 05 L,
Lifi%n%“ﬂso 60, 120, 180, 240, 30047

, NEEBIIRZES 7 —F VL) 8miERILL,

f\/\'J PIEE A Yy VIZERE, b Iml %
M7 R HT It L7z FREIEE S 123,000
rpm X 10 min, 4°C Tk, LEA Imiid4°®
CIZTHRE#, 6EMEIMIZ AKBR #lEI2fit
L7zo & GICHEEIHE Lo MEEihE I aE
%, TNF I F T—80°C CTHHRE L2

Group B :

Group C :

Group D :

ByRILAF 7 b 4Rk (AKBR) %€

AKBR & Williamson % |2 f£- T aceto-
acetate & 3-hydroxybutyrate % J5E L, aceto-
acetate/ 3-hydroxybutyrate & L TR 72, #
R r P U RIESHRETHE T MLy
7 29 (ZAMbESZER) &, U CHEER

7, b

BTH B Keto 3409 (ZFMLERERET) % AW
TYEU% Lf:.o

TNF & ORI E

TNF (&4 DO HEI%E i3 TNF B2t~ 7 2
FHBAMRTH 5 LP 3 Mifa % 7o Hifa s E R
B2 12 T 475 7217, 96 well microtiterplate

(Falcon3072®, Becton and Dickinson) @ #
PTINENIH LN LS 1/ 4 ITHR L 72 Em
HEEMA, ERAFUITL/2,048F THML 720
Z 2125 X10° cells/mZ I F% L 72 2 ug/mi &
actinomycin D (Sigma) % & A 72 LP 3 il
B Z50 W04 well 1ZHNZ, 5% CO2A ~
FaN—F =TGR AV F 2= F L7z, &
well B O plate IZ§F L/ EFHME%0.5%
crystal violet (Sigma), 20% A ¥ / — VKB
TE % - %1, automated microplate reader

(Titertec Multiskan®, Flow Laboratories Inc.)
AL, WRES70nm TFOREMH % F~
72 M—7L— FATA »F 2= b L72MH
DHD well DESEE100% & L, FD50% D
W% 5 2 AERERL RO, 7 L THEEE
IZE—7 L — A TREHI DR E D recombinant
human TNF (KHA#IE) 2 HW-CRO/E
ERBUMRMED TNF S Lz, ¥ 70
W 3 AR DR L7,

Ty RbbFTUlllE

Endospecy® (E{bZT %) 2H /T2 F
PEYVVERTF AN ESE) Ptk hER
E L7z,

HEtFRIMRET

HIEME X TNT mean+SEM THEE L, %
FEREER OMEIZIE, Student’s t-test & VY,
fEfRES BLUTRHEEERD & L

S

#Ex 1
1) B + o4k (AKBR)
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(AcAc/ B-OHBA)

A, Group 1 : 10-minute liver ischemia
. Group 2: 20-minute liver ischemia
V. Group 3: 30-minute liver ischemia
O. Group 4: 60-minute liver ischemia

2.0 60-minute t. p<005: 11, P<00!;compared with AKBR
30-minute after reperfusios before clamp
after reperfusion reperusion *, p<0.05; % *, p<00!;compared with AKBR
N just at release
10minute et * K
after reperfusion | L.t .
(n=20) L .
24 04
& 1.0
R
<
(n=4)
0.0 L— , : ‘

clamp release

T T Al

60 90 120
' time (min.)

Fig. 3. Changes in arterial ketone body ratio (AKBR) after interruption of hepatic blood supply (———)

and following reperfusion (-++-+ ).

75 > 72X A AKBR DOHER I Fig. 31278
L72& 917, BifEIZ1.0840.08TEEL D7 5
¥ 71043 £ TI320.46+0.05 2K T L (p
<0.05), #0HbL 75 TEEIKET B
5t 5 T204C0.30+0.03, 304>T0.26+0.04,
6073T0.17£0.06 L A KT 2R L, fRKE
AHE WO L S HIMEICHEE E 2 R KE
(p<0.01) %R L7z

75 v TRk D AKBR OHE#IE, 75 v
TEHEBIZL > THALOEEHZRD . Thbb,

WS R R105 T TR RE R O
AKBR 121, 10577 5 > 7H#T1.11£0.47 (p

<0.01), 20507 5 >~ 7B T0.81+0.12 (p<
0.01), 3052 5 > FET0.76+£0.06 (p<
0.01), 6042 F »~ 7HT0.48+0.09 (p<0.05)
LEERERRET (§p<0.01~p<0.05) %
77 TEHERNEVITERENIZAERE
AKBR O LA %R L7z, £ 5 v 71047,

2043, 304 @ & # (Group 1, Group 2,
Group 3) (FfRR#105> T3 CTICIRIRERTE &
DEE (p<0.01) KHEZRL, 277
THEIGEWEE &Y, BifEL OMICIZAEEZE
BEDOSNLED o7z, TOHRS LR EZRLIOS
BiEWIhd 7 5 v TRifEL W EfED B Vi
FWMEZRR L7z —F 2 T~ 7605 DOFE (Group
4) 13 AKBR O [EIEAM BN, FRI05HIZIZ
fERCE AT IC I ~NF R (p<0.05) %2 EH %R
LS, 29 7RifEL D b EE (p<0.05)
BMETH 5720 EMRIE305TE SRS
S ¥ THIEIZEWV AKBR 278 L7720 L72A%5
T, 757050 TIEY I v THRHED
AKBR O L HJIZMOBEIZH~NTEL, L
b Z DB O AKBR I3 ERHZ0FTTH 2 7 v 7
BIEABZ L Z &2 o7 (Fig. 3),

2) FHERILE (MABP)

75 v 712k B MABP W& % Fig. 41271
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L7ce WTFRDETHLZ 5 TI05HD
MABP (IR fE139+ 5 mmHg I~ T84+ 5
mmHg &FHE (p<0.01) IZETL, 0%
75 v THERDR % AITHE 5 T205-T65+ 5
mmHg, 304 T50% 5 mmHg, 604>T31410
mmHg ST 2 Hif, £H L LBHREMD
MABP 1327 7 v 7RiMfEIC I, A E R REME
ZR L7z (p<0.01), MERUIC X 5 MABP OZ%
B3, WIholL bR FAYRL, L
L7 Ty TRIEICI, SRR 105 CRIEIS
BLI-DEFI05E 2 5 78 (Group 1) 2%
124£19 mmHg /R L7zD AT, i 3 Bt
WERS BREI0DTIR Y 5~ THENDEE
ZEEITREOON oz, FLTY T 720
55 (Group 2) A¥## B304 # 12113 £13
mmHg &7 7 ¥ 7EEICIZIZEIE LS DD,
275 77304 (Group 3), 7 5 > 7604 (Group
4) TRMEREOSFEBLTHL 2 5 v THIEIC
BES b ol

7T,

E51Z, 77 ¥ TH@EERO MABP O RIERK
REFEMIIRE T 52010, BRERMD
MABP &8 L7200 75 ¥ 71045 (Group 1),
27 » 72045 (Group 2), 7 F ¥ 7304 (Group
3) DIFE, WTRLBEEERIGTERER
124 £ 19 mmHg, 89 + 10 mmHg, 80 £ 7
mmHg & T TIZHE (p<0.01, p<0.05, p<
0.01) IZfRIERTO MABP X ) &fE% R L,
3053 % IZid F N FN131£11 mmHg, 113+13
mmHg, 100+ 6 mmHg & WTERLEE (p<
0.01) ZEFMEmMETARLTEELZ, LArLY
5 ¥ 7604 ® Group 4 TiZ MABP X LR ¥ 5
DD, FEHHEI0NT, 71£12mmHg & &9
PLBHEMLVABIEEERLE (p<
0.05) (Fig. 4)o

3) &EfFE

Table 1 |28 O fFFRIMLAFR% 2405 B O£
HFEER LI, 77 v TREH?05 £ 2050
Group 1, Group 2 Tl, &FI24KE L EAETT

(mmHg) . o «
10-minute 30-minute A, Group 1: 10-minute liver ischemia
u u ) I . . .
after reperfusion  after reperfusion 60-minute 0. Group 2: 20 "“,“”“3 l{ver 3schcmra
150 ; V. Group 3: 30-minute liver ischemia
. . after reperfusion . ! ! :
Q. Group 4: 60-minute liver ischemia
t.p<0.05;11.P<00I:compared with MABP
before clamp
. p<0.05; * %, p< 00! ; compared with MABP
just at relcase
e |t
L
. .
= At
T_T _________________ *
50
0 T T T T

0 10 20 30

T T T T
clamp release

1
60 90 120
T time (min.)

Fig. 4. Changes in mean arterial blood pressure (MABP) after interruption of hepatic blood supply

(—) and following reperfusion (-*****).
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Table 1. Twenty-four-hour survival rate after re-
perfusion in each interrupted time of

hepatic blood supply

Liver ischemic 24-hour
time survival rate
Group 1 (n=4) 10 minutes 100% (4/4)
Group 2 (n=4) 20 minutes 100% (4/4)
Group 3 (n=8) 30 minutes 50% (4/8)
Group 4 (n=4) 60 minutes 0% (0/4)

L7278, 79 ¥ 7305 ® Group 3 Tk (4
/8, 50%) DRVMH2ARE LN AL L7
TELolze 79 V7605 D Group 4 Ti
2B A48 LLPIICFET L 72,

4) MfRIMP T FhE >

NARTZY FIFY 28807 S5 v THid
bR %3005 F THlE L7z,

FFRRM R 1045, 20439 Group 1, Group 2
Tid7 7 ¥ 7B L OMRE605 F TIC PRI
B2y MR U VIdEER SN 2 o 720 R
3045, 6043 Group 3, Group 4 TiZ Table
2DE) LR E1E7. Group 3, Group 4 T
FENEFNZEICBNWTY J 2 7H ORI S
LY RFrFI v 2bPPICEERTE, Bk
i¥ Group 3 D 2 B THEMRMF > MM+

131

T T NTHEL222Y, Group 4 D 2 FHTId—
BETT 5500, #BK#E3005 THLA R
L7275, WINLEGKEPKECEEEZELIRD
bz hoiz,

5) TNF &%

Group 1 2% Group 4 T3 7 5 v T b
W2y 7 v THBREOODHBRETORTIE, wWih
DEETLERMAFIC INFIHEEIZED O R
"ol

EE I

EBRIOBEENIS, BIRICBWT, WEFE
£ 5 MOF IKBAT LR TWREBICRSEUL
7o SEEREE I, FRUE A LG SEWT 43304 0 B REL M B

(Group 3) ¢ HIE L7 T TEERI D
Group 3 D304 T REIMEE % V- TEER % i
TL7,

1) Bk b vl (AKBR)

KRB OB ER SN DRIfE (—30min, 7
5 v 7HHME Tk, A, B, C, Dwiho
Group 112 % AKBR ICEBEZ TR » T,
Group A, B, C, D &k F¥HE30.82+
0.08T& o726 clamp (+) # (Group C, D)
Dy T 7THEBEER (0min) OFIHMEIZ0.19

+0.05T, clamp (=) # (Group A, B) &

Table 2. Endotoxin levels (pg/m/) in the portal vein at each time during liver ischemia

and after reperfusion

liver ischem

ia

no ischemia

< = >
%‘f -60 —45 —30 —15 0 10 30 60 120 180 240 300
31 — 72 93 — = e - = = -
3%’“’.“1’ 3 32 - 31 56 — — — — — - -
(< -minute ) 33 - - - - - - - - - =
liver ischemia, 34 o
35 _ - = = - = = = = =
36 - - - = - = = = = =
37 S
38 - = - = = e = - = =
41 |61 54 37 52 37 39 36 42 49 42 52 95
Group 4 42 | = = 76 39 30 — — — — — — 31
(GO-mmute ) 8| - - - T - - - - - - - Z
liver ischemia 44 [ —  died

(—): not detectable (below 3.0 pg/m{)
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(AcAc/ B-OHBA) O. Group A :clamp (-
(

®. Group B:clamp

1.p<005
201 l

AKBR

0.0

~30 0 %0 6 120 180 240 300

B 1Ps Groun 1 time (min.,)
Fig. 5a. Changes in AKBR after lipopolysacchar-
ide (LPS) administration into the portal
vein without interruption of hepatic
blood supply.

6. Group C:clamp (+). LPS (=) (n=0)

4. Group Diclamp (+). LPS (+) (n=6)

+ %, p<O0I :compared with AKBR before clamp
1. p<008

(AcAc, 8-OHBA)

2,01
clamp release
X

0.0

T T T T T T T T
-30 0 30 &0 120 180 240 300
B 163 Grow O time (min.)

Fig. 5b. Changes in AKBR after 30 minute-
interruption and release of hepatic
blood supply following LPS administra-
tion into the portal vein.

EDFIEO.88 0. 1 L~NEEITKMEE R L
7z (p<0.05) (Fig.5-a, b)o

LPS 5 AKBR ~DEEIZDOWTHE L
720 Fig. 5a DT & £ clamp (—) BN b,
FFFMRAICAREEKROALEZES L/
Group A TiZ1200 %2 E—= 7 Il H» 2 &
h— TR X, 305T1.1740.38, 604+T1.36
+0.48%, FifE (—30min) [CHNTHEICS
fEERL7 (p<0.05)o ZALIZHATLPS B
e 5 0 Group B T, LPS #EA#IE Group
AtEBLTERIEL, 6057 TiX0.81%
0.20% Group A @ AKBR X ) b HEITKME%
RL7z (p<0.05), L L2404-LLE&IE Group
A LIZIZABORBER LY (Fig 5-a)0

7T, At

KIZ clamp (+) BEWCBITH LPS G OE
B HhbE (Fig 5b), LPS (=) B (Group
C) TIIZEET D Group 3 EFEMT, 7507
R FF (0 min) 1£0.33+0.10CHifE (—30 min)
1.03+0.16 £ 9 % AKBR XA E (p<0.01)
WIRT L, 77 v 7THERZIE305 £ TITIZITHT
fEE CRWMICHEHBEL, DBEZ I 7D
AKBR DL NV THR L TWwWb, —F, LPS

(+) # (Group D) Tix, 75 v THHRED
AKBR OEEDE L H T, Group C L HEL
TIRMECTHR L, BRR305, 605, 24040T
Group C L ORICHEZE %07z (p<0.05),
L L# Df&IER 4 TR LR 8 BRI LA
223 L7 (Fig. 5-b)o

2) FHERMDE (MABP)

WERME (=30 min) TIREKENSHL LD
D% Group il D MABP IZAHBE %D T,
Group A, B, C, D 2K DFIEEIX147+ 5
mmHg T® o 72, D%, 7 5 7ERBEERT (0
min) Tl clamp (=) B (Group A, B) &
EDOFEGEH162+ 4 mmHg, clamp (+) #¥

(Group C, D) &&KDFHEAHIE 4 mmHg
T, clamp (—) BEICH~T clamp (+) #A°
HE (p<0.05) EfExRL7: (Fig. 6-a,b)o

F 72 JERFRRIM, LPS JE#5 (EBAIHRKE
MR E) @ Group A T, 1ZIF—EDE TR
B L7225, clamp (—) # - LPS (+) # (Group
B) T3 LPSEA, 304 Tl140+ 5 mmHg,
6043110+ 9 mmHg, 120488+ 3 mmHg,
180 4 €107 = 8 mmHg, 2404 T 120+ 8
mmHg, 3004 C124+ 8 mmHg & 1205 % #x{K&
fEE LTHESPLTHRERL, RNTHEAE%:
RL72H DD, Group A DEFNEFNL63L 7
mmHg, 165+ 6 mmHg, 169% 7 mmHg, 176
+ 5 mmHg, 168+ 5 mmHg, 176+ 8 mmHg
EHBELTWTIhORE TS MABP 3B EI
BAECHER L7 (p<0.05, p<0.01, p<0.01,
p<0.01, p<0.05, p<0.05) (Fig. 6-a)o

clamp (+) # - LPS (=) # (Group C)
Tid Fig. 6-b IR L7z & H 27 5 v FRERER

(Omin) 1255+ 4 mmHgDRIEKMEL & b, &
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(mmHg)
O, Group A:clamp (). LPS (=} (n=6)
®. Group B:chmp (~), LPS (+) (n=6
2001 T.p<005 11, p<00L

1501

MABP

100 -

504

—’30 (’) 3‘0 f;O 150 1‘80 2"10 3(‘)0

& LPS (Group B time (min.)
Fig. 6a. Changes in MABP after lipopolysacchar-
ide (LPS) administration into the portal
vein without interruption of hepatic
blood supply.

(mmHg)
&, Group C:clamp (+), LPS (-) (n=6)
A, Group D:clamp (+), LPS (+) (n=6)
clamp release
2001 o ¥ # %, p<00l: compared with MABP before clamp

1. p<085 11, p<001

=6}
1501 A

504

T T T T T
-3 0 30 60 120 180 240 300
£ Lps Group O) time (min.)

Fig. 6b. Changes in MABP after 30 minute-
interruption and release of hepatic
blood supply following LPS administra-
tion into the portal vein.
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Fig. 7. Tumor Necrosis Factor (TNF) activity
(mean®SEM) in arterial blood.

Table 3. Twenty-four-hour survival rate after reperfusion in each interrupted time
of hepatic blood supply or LPS administration

Liver ischemic time; 24-hour
LPS administration

survival rate

Group A (n=6)
Group B (n=6)
Group C (n=6)
Group D (n=6)

clamp, 0 minutes; LPS, 0 pg/kg
clamp, 0 minutes; LPS, 100 4g/kg
clamp, 30 minutes; LPS, 0 ug/kg
clamp, 30 minutes; LPS, 100 4g/kg

100% (6/6)
100% (6/6)
50% (3/6)
0% (0/6)
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Experimental Studies on Survival Rate and Changes in Tumor Necrosis Factor

in Arterial Blood Following Portal Administration of Endotoxin

in Dogs with Ischemia-reperfusion Injury of the Liver

Hajime Tsunoda, Jun Itakura, Yuuji limuro, Shingo Inoue, Masayuki Yamamoto,

and Yoshiro Matsumoto

The First Department of Surgery, Yamanashi Medical College

This study investigated the role of infection in hepatic failure and multiple organ failure (MOF) following

hepatic surgery. Since tumor necrosis factor (TNF) is produced mainly in the liver macrophages, the rela-
tionships TNF levels and ketone body ratio (AKBR, acetoacetate/S-
hydroxybutylate), mean arterial blood pressure (MABP), endotoxin (Etx.) levels and survival rate were investi-
gated in dogs with ischemia-reperfusion injury of the liver. No significant amounts of portal Etx. or TNF were
detected at any interval following ischemia (10, 20, 30 and 60 min) but the recovery of AKBR and MABP after
reperfusion was delayed relative to the duration of ischemia. Since LDso was shown in this study by 30-min-
ischemia, lipopolysaccharide (LPS, 100 ug/kg) was injected into the portal vein of the 30-min-ischemia models at
the beginning of reperfusion. In both the ischemia and the non-ischemia (control) groups, TNF appeared with-
in 30 min after LPS administration, reached the maximum level at 60 min and disappeared by 240 min. No sig-

between arterial the arterial

nificant difference in TNF levels between the two groups were observed. However, all animals in the ischemia
group died within 8 hr, while all animals in the non-ischemia group survived for more than 24 hr. In conclu-
sion portal inoculation of LPS after ischemia-reperfusion liver injury induced irreversible damage to the liver
mitochondrial energy state with no effect on peripheral TNF levels, and TNF expression does not seem to be a
primary factor in inducing MOF.

Key words: tumor necrosis factor (TNF), arterial blood ketone body ratio (AKBR), ischemié-repcrfnsion in-
jury of the liver, multiple organ failure (MOF)



