7Ulk7\/ 3 |

DIRFERF 4 %2 0 S LU 7ZDBCAMPIZ & 5 R —FFprocurement it &

Yk 7 EEREMER MBS (B O ] BrEREHE

TRk 843 A

V4 )
= U A
35 X :

p S

BrEREE 8 Mz
CEMERRZEFERET)



LA E

HLWRENHH TD 53{/0i5" ) - FKE06DBHFEICEID., BEH
MOMRBRIREHTHEL, RBEMLICHEIBREBEZO2 BRI
EARRF-BROLRBEZHBEZLLTWVS., FBHETRE., INOFKZ
2D AELT2ADO VYL IVICBHET2HEFBELIY F-FFARZ
RRTEIEDREHESENTRD. LAL, HEFBHIEERFRFRE
EREBRVVEIVIRBRNERIN, BN EHERXTLLATD 2ENT
XV, ¥, DAEOXI AR —HOETIIMEE» > DRE MBI W
FrCRYLNT., LDBERBRBEBHEOTRESBREINTNV S,

VHMOBBETIE., MEE2»S0BEMENROSsN TRV &N
SCEELOEBEENSOWEBNAVWSNAEZ, LAL, LRBREEZENS O
HERRFEEORMEMDICES N, AHERMEBEXEBIVIHAEERFEZ D
RERNEMNo 2, BEFEDOREARR F.T“mﬁ%%KElCJ:D'DHﬁ?EEﬁ%%%ﬁE
O B A AT D N L\ﬂ?ﬁﬁﬁ%?ﬁ%@%Hj%‘%ﬁﬁblt%"fg*ﬁ@&%ﬁfﬁ&%
Tha&diKkhokz. LML, FRIEIMEL - HERBEECHESTEZHE
NE, BAudbhdOprocurement RSB EFRART D S,

MENEMBICHET BcyclicAMPREOR A B X Kadenylate
cyclase FEHOE TR, BEEZTOERBEZNEN LMK OESE BT

OEMEHEZST. LMo T, cyclicAMPRIREALASOBEEORN



EH s ARMBEEORBE CEELEA SN, MBACcyclicAMPHE
O NE BB OB TEEARBERLTVS,

DBCAMPIR. BOHEBBMEEATBARLEDCcyclicAMPTH Y,
Ra i XM ALK T BDBCAMPO REHRET TIME L
B, AFEOBME. DEEC Lo THEE A RER K S —F 0

procurementiZ BT BZ3DBCAMPOE AR ZRHE T AHIETH S,



B 95 # W
WERESE B Bz (BMIEBRXKFEFEHF)
WEH-HEE . BEE— (BIEBERRFEFERBHHR)

WA #H (R JIEFR K E )

64 E 1. 000FH

YRR 7 4 B 800FH

af 1. 800FH



ofit
o
K

bt

4p

7. u\%

n'3

(1) I. Tomita, M. Sawa, T. Munakata, Tanaka, S. Kasai:
Beneficial effect of DBCAMP on warm ischemic
injury of the liver induced by cardiac arrest.

Transplantation (in press)
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Protocol

a Perfusion

DBcAMP
0-60 mg/kg B.W. i.v.

l

Krebs-Henseleit solution (37°C , 95%02, 5%C02)
18 ml / min

l

cardiac arrest

at room
| temperature I I
-60 min 90 min 60 min
Perfusion
DBcAMP Krebs-Henseleit solution (37°C, 95%02, 5%C02)
15 mg/kg B.W. i.v. 18 ml / min
‘L cardiac arrest ‘L
at room
I I temperature I I
-0, -30, -60, 90 min 60 min
-120,-180 min
C
Perfusion
DBcAMP . .
15 mg/kg B.W. i.v. Krebs-HenseIeltsquthlns(fir/"cn;ir?S%Oz, 5%C0O2)
‘L cardiac arrest l
at room
I J temperature I I
-60 min 30,60,90, 60 min
120,150 min

Fig.1.: Experimental Protocol. a: Different doses of DBCAMP were given to rats at 60 min prior
to warm ischemia to determine the optimal dose of DBCAMP pretreatment for livers subjected to 90
min of warm ischemia. b: 15 mg/kg B.W. of DBCAMP was given to rats at different iming prior to
90 min of warm ischemia to ditermine the optimal timing of DBcAMP pretreatment. ¢: 15 mg/kg
B.W. of DBcAMP was given to rats at 60 min prior to different duration of warm ischemia
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Fig.2.: The % ATP and the hepatic cCAMP concentration after pretreatment with different doses of

DBcAMP at 60 min prior to 90 min of warm ischemia. * P <0.01 (vs. untreated livers)
-390 R EBMHMMBABHEMORRZS2HHIC1I15mg/kgB. W. D
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EHEOMICAREERDT. LELABREEEY TS, DB

607 ICDBCAMPZHRETNEHOFBXATP B X UHFMABEN
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Fig.3.: The % ATP and the hepatic cAMP concentrations after pretreatment with 15 mg/kg of
DBcAMP at different periods prior to 90 min of warm ischemia.* P < 0.01 (vs. untreated livers)
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H-4icrandLSic, 30, 60, 90, 120BKK1500MDEM
MiEH %22 T ZDBCAMP R EGEHOFYATPRENTNT2.9+4.1,
53.6£5.8, 42.9+4.6, 26.3+x7.28&KU22.1% 6.3%Tho k.
—%. 30, 60, 90, 120B X U150/ M OBHEMBEEFICBRINL
DBCcAMPHR GH O % ATPEIZNTN94.1+ 4.8, 74.1+ 6.9,
67.9%+ 6.1, 45.9% 6.4, 41.7x5.3%T®HD. DBcCAMP®REHOD

HFREREIERSHEOFBIVARIE WS ATPZRL 2.

100
* [] oBcAMP(-)

DBcAMP(+)

80

60

% ATP

20

60 90 120 150

Warm Ischemic Time (min)

Fig.4.: The %ATP level of livers subjected to 30, 60, 90, 120, and 150 min of warm ischemia. *
P < 0.01 (untreated vs. DBCAMP-pretreated livers)

13



B-51330. 60. 90, 120B X150 M D EFH M & E 227~
DBCAMPHBESHOFMABNcyclicAMPREZ2RT. E¥FOMARK
NcyclicAMP#EEIZ1372.5+123.7 pmol /gifFBEEBTH > 7=,
30, 60, 90, 120HB5WVWIF1I50 OREMEMEEFEICR I NZHE MR
WcyclicAMPEBERIETNETN816.6+ 66.3., 502.7+70.8,
345.5+66.4, 256.5+ 48.9, 226.5+45.4 7 pmol /gfB &
BEEHMLHMOEEICIHWVWETFLAEZ. —F%. DBCAMPHREREOFM
MWcyclicAMPEERZFNEN1191.4+125.3, 806.3+£84.7,
567.8+56.7, 395.7+52.4, 309.9+45.8 pmol /gifBEE &
BHMOLEMOZEEZEDISETZRLTWEDR, BREHICHUXRTEOORK

TRERIHH cnTWL i,

FFEEMBEOviabilityZ it 3% BH T, Krebs-Henseleit#®
’C““{Eﬁqﬂtiﬁﬂiﬁbf:LDHﬁ%iﬂUibf:%%ﬁi‘E}—Gl:%éhfwéo 90
HHOBHMEEZZIFT/ZDBCAMPHEBRESEHOFREIZ. 607 M @ R
F122097.8+183.4 IU/dIDLDHZ#®RE I ®/~. —5DBcAMP #¥
EHOHFBOLDHEALRE R EKRESEHITHEL TEREICEK<S1164.0+
218.2 IU/d1THo, 1500 RIEMLEEHF OLDHABRER KL
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Fig.5.: The hepatic cAMP concentration subjected to 30, 60, 90, 120, and 150
min of warm ischemia. *P < 0.01 (Untreated vs. DBCAMP-pretreated livers)
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Fig. 6.: LDH levels into the perfusate subjected to 30, 60, 90, 120, and 150 min of warm
ischemia. * P < 0.01 (untreated vs. DBcAMP-pretreated livers)
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BBV TbEWRUNY T —BERZRLEDN, DBCAMP&RA
HOFEANBEEBERIRBRERCIUERTHFECRVWEZRLL

(70.4+11.2 vs.39.3+£11.3%) .

Table-1. Trypan blue positive nuclei ratio

nontreated DBcAMP pretreated
% %
Endothelial cells
30 min 99 + 3.8 37+ 20-
60 min 26.7 £ 6.2 12.7 + 3.9-
90 min 33.2 £+ 6.9 185 + 26-
120 min 65.2 = 13. 429 + 85
150 min 476 £ 9.9 46.7 = 7.5
Hepatocytes
30 min 06 £ 0.3 06 £ 05
60 min- 59+ 18 08 + 04
90 min 415 =+ 56 173 £ 5.1-
120 min 58.2 = 15.9 286 £ 13.7-
150 min 704 £ 11.2 39.3 £+ 113~

% = Trypan blue positive nuclei (eosin stained) / Total nuclei (H-E stained)
a . P«<0.01(vs. nontreated )

50 -7 43 48 B 1 JFF B2 58 12 fE 6.0 4 R o> B O R I PR R BE 2 5 T R
CAWETNEET-1HEORNE/RTHS. 30, 60, 90, 120Kl

1500 QHMMBEEE2Z T2 ERGHOMBIFC0 S MERRE OE K
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POET-1#ERENTN109.8+34.8, 139.5+40.5, 134.9+
48.3. 183.7+49.9, 242.7+44.2pg/mlT, EXEFD32.2+
7.0 pg/ MIREXRTHEERE,"L>7~. DBCAMP#H 513308 £ U060
SBEMFEEZAERICNE LAEMN (40.5+£17.6 vs.109.8=
40.':5\ 78.5+22.5 vs.139.5+40.5 pg/ml) . 90, 1202w L
1500 OBRMOEFICHLTRPIREZ2REBATTHAESH EAREZRAD

oz,

300 [] pBcAMP(-)
DBcAMP(+)

200 % |

ET-1 (pg/ml perfusate)
o
o

60 90 120 150 control

Warm Ischemic Time (min)

Fig.7.: ET-1 releasesinto the perfusate from livers subjected to 30, 60, 90, 120, and 150 min of
warm ischemia (ET-1: endothelin-1, perfusate: Krebs-Henseleit solution). *P < 0.01 (Untreated vs.
DBcAMP-pretreated livers). **P < 0.05 (Untreated vs. DBCAMP- pretreated livers)
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H%FEHRBEC X900 REAMEEF C60,MERBROEBFHBRR
TR, FEEMROEX - ERLBIVRREEZRBD L (K-8a) .

— 5 DBCAMPHR EHOFE TR, NEMRBIXUCFEREMROBERR

SURCMNEMEIRFICHFINATLE (K-8b)

Fig.8.: Photomicrographs of the liver after 90 min of warm ischemia (200 x, H-E stain).
a: Untreated liver subjected to 90 min of warm ischemia. b: DBcAMP- pretreated liver subjected to

90 min of warm ischemia.
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150 MBFHMEZEF OO MERROBEBENBRRE TR, KO
HMBOFENLRHFMROENEEBIVERNBEOHEERABDOSNS (K
-9a) . ~/A DBCAMPREH OB TR, BEORREEBAALOL

L5DHATHS (KB-9b)

Fig.9.: Photomicrographs of the liver after 150 min of warm ischemia (200 x, H-E stain).
a: Untreated liver subjected to 150 min of warm ischemia. b: DBCAMP- pretreated liver subjected to
150 min of warm ischemia.
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(BESGHOIONDEMMEEF OEEMNRR T, HFHRZOBRME - 3
PIVMITORER - Z2ROZERER - MMEOHKZRD(K-10a). A
EHBCBLWTHBEOEM - Disse Ok - S ha Y RY 70 EAL
RENBDHENE (K-10b) . DBCAMPREMH OB TIX. FEH
M - ARMR EBDCZOMMBEIRS kAN, FEEMR2 S

Disse BCMIT TEZHOEFZMBEENBI TV E I ENBRERINL

(B-11c., d).

Fig.10.: a, b: Electron micrographs of untreated liver after 90 min of warm ischemia (6,000 X,
16,000 x). Nucleus (N), vacuoles (V), mitochondria (M), endothelial cell (E) ,the space of Disse (D),
and the sinusoid (S).

21



Fig.11.: a, b: Electron micrographs of pretreated liver after 90 min of warm ischemia(6,000 X,
16,000 x). Nucleus (N), mitochondria (M), endothelial cell (E), the space of Disse (D).
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