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ABSTRACT Objective: To study the effect of tetramethylpyrazine on liver function and repairing regeneration after hepatectomy in
middle-aged rats. Methods: 70 % lobe of liver was excised to establish animal model of hepatectomy in SD rats. 50 SD rats were divided
into 5 groups: including control group (A), sham operated group (B), hepatectomy in Young rats (C), hepatectomy in middle-aged rats
(D) and treatment group of hepatectomy in middle-aged rats (E). Rats were subjected to 70 % partial hepatectomy (Higgins and Ander-
son, 1931). In E group, the animals were intraperitoneally injected with 200 mg/kg/d tetramethylpyrazine for a week before the operation,
and animals in the other groups were injected with normal saline. 24 h after the operation, the rats were sacrificed and serum and livers
were collected. The content of Alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in serum was assayed. Western
blot was used to detect the protein expression of proliferating cell nuclear antigen (PCNA) in livers. The content of malondialdehyde
(MDA) and the protein expression of superoxide dismutase 1 (SOD1) and superoxide dismutase 2 (SOD2) were also measured in livers.
Results: Compared with that of M group, serum ALT and AST in T group were significantly decreased (P <0.05); PCNA expression was
evidently increased (P <0.05); the concentration of MDA in liver was markedly reduced (P <0.05); the expression of SOD1 and SOD2
were significantly increased. Conclusion: Tetramethylpyrazine could improve liver function and the capability of liver regeneration after
hepatectomy in middle-aged rats, and the protective effect of tetramethylpyrazine may be due to the enhancement of antioxidant activity
through the increase of SOD expression and the increased expression of PCNA.
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Table 1 Groups of rats
Percentage of Tetramethylpyrazine Saline
Groups ! hepatectomy (mg/kg/d) (ml/kg/d) Days of treatment(d)
Group A 10 0% - 100 7
Group B 10 0% - 100 7
Group C 10 70% - 100 7
Group D 10 70% - 100 7
Group E 10 70% 200 - 7
1.2.2 10g/L 30 mg/kg t P
3cm <0.05 o
Higgins and Aderson l 2
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7d M 41.6 P<0.05 2,
MDA 220.2+
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Table 2 AST and ALT determination results of serum with diferent treatments (U/L)

Groups ALT AST

Group A 32.6% 7.6 132.1+ 21.9

Group B 1953+ 14.8 297.6% 29.9

Group C 233.6% 30.2 427.7+ 36.0

Group D 1453.0+ 159.7* 15713+ 172.0*

Group E 527.3% 89.9* 703.3+ 97.2%

*  C P<0.05 # D P<0.05
Note: * Comparison with Group C, P<0.05; # Comparison with Group D, P<0.05
d
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Fig.1 Effect of tetramethylpyrazine injection on PCNA expression in liver in all groups note: a: Activation of PCNA/B-actin was determined by Western
blot analysis, b: Quantification of PCNA/B-actin expression
Note A control group, B sham operated group, C hepatectomy in Young rats, D hepatectomy in middle-aged rats, E treatment group of hepatectomy in

middle-aged rats * Comparison with Group A,B P<0.05; # Comparison with Group D P<0.05
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Fig.2 Effect of tetramethylpyrazine injection on MDA in liver in all groups
SOD Note: A control group, B sham operated group, C hepatectomy in Young

rats, D hepatectomy in middle-aged rats, E treatment group of hepatectomy
PCNA in middle-aged rats * Comparison with Group C P<0.05; # Comparison

with Group D P<0.05
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Fig. 3 Effect of tetramethylpyrazine injection on SOD expression in liver in all groups note: a: Activation of SOD/B-actin was determined by Western
blot analysis, b: Quantification of SOD/B-actin expression
Note: A control group, B sham operated group, C hepatectomy in Young rats, D hepatectomy in middle-aged rats, E treatment group of hepatectomy in

middle-aged rats * Comparison with Group C P<0.05; # Comparison with Group D P<0.05
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