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Table 1 Changes of GOT, GPT, total bilirubin levels and prothrombin time after the liver

transplantation
control . Post-transplant day (n=5) .
(n=13) 1 3 5 7
GOT(IU/D 42+13 1,810 £877** 341£218 105146 313+£265
GPTQAU/D 3511 1,511£367**" 650 = 396* 558 218**" 799+ 428*
T. Bilirubin(mg/dl) 0.11+0.05 0.08+0.07 0.48+0.85 0.58+0.93 0.23+0.15
Prothrombin (sec) 8.1+0.8 17.3x7.1 10.6+3.9 12.4+7.2

11.0£3.9

Mean+SD *p<0.05 **p<0.02 ***p<0.01

Table 2 Clearance of TMO and serum ratio of DMO/TMO at 2 hours
after the administration. A significant difference was found at 1st post
transplant day

Tx group |

Control
(n=5) (n=5)
Clearance Donor 2.86+0 .61
(ml/min/kg)

1 post Tx day
7 post Tx day

0.94£0.41 | 2.4310.78  p<0.01
3.65+1 74 | 2.354+0.52 NS

1.30£0.75
0.22+0.13 [ 0.91£0.30  p<0.01
1.35%£0.96 | 0.99+0.20 NS

Serum DMO/TMO ratio | Donor
1 post Tx day

7 post Tx day

Tx. transplantation NS, not significant Mean+SD
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Table 3 Clearance and whole blood levels of tacrolimus at 24 hours after
the administration. No significant difference was found at either 1st or

7th post transplant day

Clearance

(ml/min/kg) 7 post Tx day

Whole blood levels

1 post Tx day
at 24 hours(ng/ml)

Tx, transplantation NS, not significant

1 post Tx day

7 post Tx day

BRI, B (n=5) NEE =3) T, BEZE
FIALETHOEHB BV THEERRD M
7z, ¥EICHORSHARE 1BERHRLTLE
b izin- 7z (Table 3).

z £

Frul) ARy 7OARY > & DRI REE
ER%EB L, FEHED, BEE O OBRICBWTHE
AtLHE I L3 Wikote, B TITbhi: B
WicBF 55 70 AADBKSRERTIZ, HERRGR
e O FEHEBMPEECEARL T D, MHBRES
T — LD oRETEIEBEETH S LGS
hTws, 2LTFy 70V sAlRFELTHEI20
Y —4 P40 CREEN B o0, MTEEIFI 7o
V—ABREOBEEZIHEAZLRE L, BHSPI
EATBEBRECOW L ¥ 70 ) AADMH
BECOVTREL TS, Zhicd sk, RERIS
MEN & Bbh 3 BT E % 3 7 ER O M
BEREL, 70 ) ARABRSBRHET S LICE
D HESEESHE L 72 £ 3BT W B, —, Abu-Elmagd
S ATHER ICEEOBE LIHEFI TRy 70 A
ADEENE L, BEEZEOBWERORREL->T
WHEIEERELTWS, 20X > HBHEERICH
Wi, 70l AAOREHEERSCBRIEROFER
DREAEF S 72y —ABRBCERELTw R EE LN
B2, BHEEFS 7 v Y — ABEEDSEAE IS £ 5 ATFREIT
BEIZLD S TEEE ORI L.

Rl rny —ABRROE:R, FFEH%E
HBMED I DEBZRFLTEL, Fizuy—»4A
BEERHIET 2707y FEV R I/EY Uik
EDEFNEROIHENE S5, Blbl3HiTA»A
EThs TMO2HWTWSE, TMORZYFEY »
RT I YV EEREICIFI 7y — AT F L
AN DMO &7 3, fiFEHo TMO, DMO BE XA R

Tx group Control !
(n=5) (n=3)
3.08£1.95 4,23+1.60 | NS
3.63x1.52 2.47%£0.77 NS
| 29.0+18.0 | 14.4%5.2 NS
20.0%£9.6 30.0+£13.5 NS
Mean=+SD

ra< 7574 —CHEWNEETH S, EEPOEH
LiESET, BYEEEL1L-a - XV IET N
TR TE 2720, FF3 7oy —ABEELHET L0
WHELEERTHZ EHFEZ TV, #EERE AW
7> FFREIM P BESR EER T i3, TMO DR E# 12605 IR
Mz & Y EHICEEES N, ZO0EI4~T7THr» 5
ZEDHS MR S TWE SEIOFBEEER T,
BEZE 1 HoEEI A Tv iz TMO O H# I3 B
HETHICHBELREICVAVIZEE L., —H8 7
oy ARAORBIEIBMEEE 1 HCBWIHETHES
WTHNBEEELERED T, TMO OfREc T
REIM X § B PEHS 8 & SR S iz,

S E O FF SRR IR I3 <, B
FSURATIF—EDLARREDIHDOD, BEY NV
vy turErBEOTSHIIHED Brok.
Abu-Elmagd &IPS H#ZOMBL Y VEEL ¥
7o) AAQMPREOHBZ&REL TBY, 35K
REIMASREAMER UREIC & 5 BEESHEE T, 572
) AZARHMHOETRHBREYVNVEEO EEBEL S
bOLHEEINSD,

HEF b7 a—o PAOR» I N, 20T
NOBRIZODWTOREMTbIh S LSk o7z, 4
X Ty 7l s RAOREE P450 3A2T, TMO @
33 P450 2B L3ATITbN S tHE SN TS,
—7, Rappaport'®i, FIlk & HFEIIRDE KL TH 2 /1
ERGENERAR & D LERIR O OBUIMEER & #EE & R UMY
\F THREE (acinus) DBE B8 L7208, BEX OBERE
MEDIFINRER & FOEIRBE TR — e amL Tn 3
ZEBHSNTWS, 0L 3 nERLIREBRDE
WHBVIRFOBRENORBEDE LD, FFHMED
TMORE 7 7o) L ARBOEE L TED LN
DOTRZVPEHEL TS,



24(24)

Y]

3

=

4)

5

N

7)

8)

9)

X ®|
BEefEth, P, INHE YRk 80 2
MABENEOBRKNER., FEIT, BEEth
. BV SR 0790 TDM DER, HEH
#, EHE, 1993, p3—8
Kino T, Hatanaka H, Hashimoto M et al:
FK-506, a novel immunosuppressant isolated
from a Streptomyces. I. Fermentation, isola-
tion, and physico-chemical and biological char-
acteristics. J Antibiot (Tokyo) 40 : 1249—1255,
1987
Kretzschmar R, Teschendorf HJ: Ox-
azolidinediones. Edited by Frey HH, Janz D.
Handbook of experimental pharmacology 74.
Springer-Verlag, Berlin, 1985, p537—555
Tanaka E, Ishikawa A, Ono A et al: Trimeth-
adione tolerance test for evaluation of func-
tional reserve of the liver in patients with liver
cirrhosis and esophageal varices. ] Phar-
macobiodyn 9 : 297—302, 1986
HIRTTES, TRREE, INAFEREE D | S RE
X9 5 FMEIC & T O Tk, SERAHE 561 251—
256, 1987
KGR, BIGEE, BRI b xS Y
A OEVEEN S AT ERMFS 70y — A¥EE
DOET, FHE 34 © 427—432, 1993
US multicenter FK506 liver study group: Use
of Prograft (FK506) as rescure therapy for
refractory rejection after liver transplantation.
Transplant Proc 25 : 679—688, 1993
European FK506 multicenter liver study group :
Randomised tacrolimus
(FK506) and cyclosporin in prevention of liver
allograft rejection. Lancet 344 : 423—428, 1994
Shapiro R, Jordan ML, Scantlebury VP et al:
Randomised trial of FK506/prednisone vs
FK506/Azathioprine after renal transplanta-

trial comparing

tion : preliminary report. Transplant Proc 25 :
669—672, 1993

KB L 2B S 7 0 Y — ABRRORE

10)

1D

12

~—

13)

14)

15)

16)

17

-~

18)

19)

Hs= 298 15

R 1L BARE BBAKIEY { BB
% FK506 (tacrolimus) DA% I1HEAER .
T 29 :614—631, 1994 .

OEES, FEEEL, R IEh BB
% FK506 (tacrolimus) DHIHEASS IIHERERAE.
PAE 29 :1294—313, 1994

Shiraga T, Matsuda H, Nagase K et al:
Metabolism of FK506, a potent immunosuppres-
sive agent, by cytochrome P450 3A enzymes in
rat, dog and human liver microsomes. Biochem
Pharmacol 47 : 727—735, 1994

BH =, teREEE, ROEMIE D, | ERITFREE
FI B % FK50600 TDM, TDM B 10 : 211—
212, 1993

Abu-Elmagd KM, Fung JJ, Alessiani M et al:
Strategy of FK506 therapy in liver transplant
patients : Effect of graft function. Transplant
Proc 23 : 2771—2774, 1991

LG, Bz, it BRI ke T
NICBI B 7y —AKREORIE., AiEsE
88  303—307, 1987

KIEHERT, 0)IIFRE, BIRERIE» | EmEET
BIFE N A7 4 RBIREDOE ., FH# 35:
461—462, 1994

Gonzalez FJ: Cytochrome P450 evolution and
nomenclature. Edited by Schenkman JB, Greim
H. Handbook of experimental pharmacology
105. Springer-Verlag, Berlin, 1993, p211—219
Daling Z, Tanaka E, Nakamura T et al:
Effect of E-5110, a novel non-steroidal anti-
inflammatory drugs, on trimethadione metabo-
lism as an indicator of hepatic drug-oxidizing
capacity in beagle dog. Xenobiotica 24 : 215—
220, 1994

Rappaport AM: Acinar units and patho-
physiology of the liver. Edited by Rouiller C.
The liver. Academic Press, New York, 1963,
p265—328

Pharmacokinetics of Tacrolimus and Trimethadione after
Canine Liver Transplantation

Masaaki Otsuka, Akio Ishikawa, Kenji Yuzawa, Hiroyuki Iida, Tadashi Kondo,
Shinya Adachi, Takeshi Todoroki and Katashi Fukao, Einosuke Tanaka*
Institute of Clinical Medicine, *Institute of Community Medicine University of Tsukuba

To study the effect of ischemic injury on drug metabolism after liver transplantation, the pharmaco-
kinetics of tacrolimus and trimethadione (TMO) were examined after canine liver transplantation.
Tacrolimus (0.3 mg/kg) was administered intravenously over 30 minutes. Whole blood levels of ta-
crolimus were determined by ELISA. TMO (4 mg/kg) was rapidly injected intravenously. Serum levels of
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TMO and its metabolite dimethadione (DMO) were determined by gas chromatography. Pharmacokinetic
analysis was made on the 1st and 7th posttransplant days, and compared with the control group in which
the animals did not undergo the operation. Animals of both groups received an oral dose of tacrolimus
(0.3 mg/kg) on the other post-operative days. On the 1st post-transplant day, the clearance of TMO and
serum ratio of DMO/TMO 2 hours after the administration were 0.94 + 0.41 ml/min/kg and 0.22 + 0.13
in the liver transplant group (n=5). These were significantly lower than those of the control group
(2.43 £+ 0.78 ml/min/kg and 0.91 + 0.30, n=5). On the 7th post-transplant day, the clearance of TMO
and the serum ratio of DMO/TMO were 3.65 + 1.74 ml/min/kg and 1.35 + 0.96 in the transplant group.
No statistical difference was found between the two groups. The clearance and the whole blood levels 24
hours after the administration were compared to evaluate the pharmacokinetics of tacrolimus. No
statistical differences were found between the transplant group and the control group on the 1st or 7th
post-transplant day. The results indicate that the metabolism of TMO is more vulnerable to ischemic
injury than that of tacrolimus. This suggests a difference in susceptibility to ischemia between P450
subspecies.
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