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Effects of tacrolimus on liver regeneration after reduced-size liver fransplantation in rats

QIN Jian-Wei, YANG Guang-Shun, YANG Ning, LI Qi-Gen (No. 1 Hepatic Surgery Department, Eastern Hepatobiliary
Surgery Hospital, Second Military Medica! Urniversity, Shanghat 200435,China)

[ABSTRACT] Objective:T
hepatic transplantation in ra‘s. Metheds: Wistar rats, weighing 300-350 g, were subjected to 65% partial hepatic transplan-

o study the elfects of tacrolimus on liver regeneration after an isogeneic orthotopic reduced-size

tation. Group A had no further treatment; group B and group C received tacrolimus(0. 1 and 0. 05 mg « kg~' + d 7! respective-
ly) through intramuscular injection from 3 d before the operation until the animals were killed 24, 48, 72, and 120 h after
surgery. Blood samples were taken for measurements of plasma ALT and TB. Liver biopsies were analyzed for determination
of mitotic index. Results: Tacrolimus significantly augmented proliferating cell nuclear antigen (PCNA) labeling index and
mitotic index of hepatocytes after transplantation (P<C0. 05, P<C0. 01), and reached their peak 48 h after transplantation. The
increase of PCNA labeling index in group B was greater than that in group C 48 h after operation (P<C0. 05). No significant
differences of serum ALT and TB levels were observed between group B and group C. Conclusion: Tacrolimus can dose-de-
pendantly augment liver regeneration after reduced-size hepatic transplantation in rats with low hepatotoxicity.
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Tab 1 Influence ¢ tacrolimus on indices after reduced-size liver transplantation in rats
(n=24,7+s)
Postoperation time
Index
1d 2d 3d 5d
Gr/G
Control 0.683 730.039 9 0.713140.0352 0.736 940.039 7 0.832 940.038 3

0.679 3+0.022 9
0.703 44:0. 027 8

0.1 mg = kg=?! « d7! tacrolimus
0.05 mg » kg~! « d7! tacrolimus
ALT(Z]’,/U « LD

Control 414.2459.5

0.1 mg « kg™t « d=! tacrolimus 331.0+£50.2

0. 05 mg * kg™! = d~! tacrolimus 366.7+74.5
TB{cp/pmol « L™1)

Control 6.93+1.31

0.1 mg * kg™' « d! tacrolimus 6.17%+1.55

0.05 mg * kg™! « d7! tacrolimus 7.7041.23
MI1(%)

Control 4.33+1.52

0.1 mg « kg~ « d77 tacrolimus 6.661+2.08

0.05 mg « kg=! + d7! tacrolimus 5.33%+1.52
PCNA LI(%y)

Control 159.34+31. 1

0.1 mg « kg™! « d7! tacrolimus 187.3435.6

0. 05 mg * kg™! « d7! tacrolimus 167.34+29.5

0. 876 310.054 1
0.870 240.058 1

0.775 2£0.052 1
0.738 240. 036 4

0.751 640.037 0
0.714 040. 025 4

187.4456.9 124.7437.4 46.4411.9
187.7434.1 110.6429.1 47.14£9.6
163.54-38. 8 137.3£30.1 54.847.1
3.4740.71 2.8340. 31 2.0640. 47
3.2740. 81 2.7640. 32 1.90£0. 45
4.01+1. 04 2.8740.40 1.7740. 41
12.004-3. 00 6.6742.08 1.67£1.15
21.0044. 00~ 7.6742.08 2.67+1.15
19. 6743.50* 7.004+1.73 1.6741.52
179.3431. 1 139.7422.1 59.7422. 4
319.3435.2* " 150. 7430. 6 61.0%£17.5
250.3+34. 74 149.0423.9 74.3+18.6

* P<0. 05, "
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* P<C0. 01 ws control group;4P<C0. 05 vs 0. 1 mg » kg ™! « d™ tacrolimus group
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Fig 1 Pathologic observation of liver tissue

2 d after operation (H-E, X 400)
A:0.1mg « kg™! - d~! tacrolimus; B: 0.05 mg + kg~! - d~!
tacrolimus. Enlarged nucleolus and nuclear-cytoplasm ratio,

and obvious karyokinesis were observed in both groups.

2.4 PCNA LI # % PCNA LI {454k 5 MI 4§
.3 4H PCNA LIBFRGE 2 Rika &k, 2 5
PR T . mgEmE, KR4 PCNA LR .
HEBETHAME(P<C. 050/ B4 PCNA Ui
{EAL B B TR (1<C0.05), L fli4mf s 348
PCNA LI EEEEZR., L& 1.

3 3 i

W 5T N GUAR 30 & A0 28 100 40300 5 BF P AR 22 )
FIEBR R IR R 5T 2 L Cy A BE BB HE IR K
BRI B8 23 Y0 i e JFF 6 T T 40 M P A 2 43 30084, fi
O 5 F AR RE W B HR K BRI B 4 VI B R S B 4 e
MIM, {8 fth 5 38 5] %ot I A% 4 A S5 JFF 0 26 10 5 i 2
AR IR TE A LB R U, il 50 32 ) 0k K BB R BT R
LG TP At R R B U B R R VE A, B B 22 (g
ARG HIEE L 53. X5 KRFHSIBARE
B 45 RS IR DL A 4 S 0 B L8R 30 i 7 2 )
P B B T B R B AT B 0 B TR R L% Y
BN, 20 i T 7EAR B B B, BE AT & 1 7Kk 4
MEFFREERWRFIRES HE., B EERA
NMIERT VR R K B B A A 4, % B T E
BAERGE 4 Kk H B e,

E SN KK RIF LI A G B4 I sh ¥ 52 %
Bt 7 55 F) B9 42 BF 75 48 18 7 78 57 R # i, Oka-
mura ZEVIZETF 57 3R B 0. 025 mg « kg™' « d7L,
0.05mg kg ' +d'} 0.1 mg * kg™! + d7'ER[F
FRU S 45 2R R DU RE 2 fth 5w B W) R B BB K R TR 1Y
T BE 38 W7 AF 3R, fib 2 3 R B 7E 0. 01~0. 1
mg * kg™ dTH L RIFEAEABEHES, WY
LI X AN R B O A AR5 4 R T W g W 4

Ao 4528 PCNA LT BJ25 5 8 7R , fib 57 25 5] i 42 AT
FRAE 1R B A B OB » R 2 4 A4 B P A
FBEF /NSRBIt 38 3 ) A8 G e 0 ) A 350
Rl B O B A B HE O AR HE AT TR AR . XA
XTI RE S, BN THHSBERAGER
BHREX,

i 55 54 A48 BERTFEAE RO DL i N A B . BRTAT
TE PR RO — A B A K i T B R R G
i T 40 AN NK 40 M A2 o JIF P4 9 59 — R 36
WA A b T 5 R e A R R SRR A AR L X
= A N PSR CT 40 ke 2 ) 450 20 00 BF 55 4t 5 35
XA R R, R ARG ER KRHEFA. &
Z At T BEH] B4R BT T A= AL 1 1R — 2B BT ST

(& % 3 #k]

[1] ®endakan I, Tyler M, otz 7. The effect of administration of
FK596 on delayed reccieration in flushed partially hepatec-
rorized livers[]]. Transplantation,1994,57(5) : 655-658.

12| Kamada N,Calne RY. A surgical experience with five hundred
thirty liver transplants in the rat[J]. Surgery,1983,93 (1 Pt
1) :64-69.

[3] Thomford NR, Zachman JO, Patti RW. Effect of azathioprine
on hepatic regeneration in rats[J]. Am Surg,1971,37(6).366-
368.

[4] Kikuchi N, Yamaguchi Y,Mori K,et al. Liver regeneration af-
ter orthotopic reduced-size hepatic transplantation in the rat
[J]. Hepatogastroenterology,1994,41(2) 1 170-173.

[5] Polak W, Szyber P, Patrzalek D. Roznice w stopniu odrostu
watroby w  zaleznosci od stosowanego leku immuno-
supresyjnego u szczurow po czesciowej hepatektomii. [ The dif-
ferences in liver regenerative rate after partial hepatectomy in
rats treated with selected immunosuppressants ] [J] . Pol
Merkuriusz Lek,1999,6(32):70-72.

[6] Francavilla A,Zeng Q,Polimeno L,et al. Small-for-size liver
transplanted into larger recipient:a model of hepatic regenera-
tion[J]. Hepatology,1994,19(1):210-216.

[7] Okamura N, Tsukada K,Sakaguchi T et a/. Enhanced liver re-
generation by FK506 can be blocked by interleukin-1 alpha and
interleukin-2[JJ. Transplant Proc,1992,24(1):413-415.

[8] Tanaka N,Yamamoto H, Tatemoto A et al. Regulation of liver
regeneration by interleukin-2 and its inhibitors :cyclosporine A
and FK506 [J 1. Int J Immunopharmacol, 1993,15 (2); 211-
218.

[97 Francavilla A, Starzl TE, Barone M, ez al. Studies on mecha-
nisms of augmentation of liver regeneration by cyclosporine
and FK506[]]. Hepatology,1991,14(1).140-143.

[10] Fausto N . Live regeneration [ J 1 .J Hepatol, 2000, 32 (1
Suppl) :19-31.
[MfBE#H] 2003-12-15

[RHmE] & #%

LfEEBH#] 2004-06-02



