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Effects of Intra Oxygen Injection on Hepato Cellular Energy
Metabolism in the Reperfusion Injury After Hepatic Ischemia
in Rabbits

CHEN Wei-dong, LEI Zhen-dong, LI Yong-guo

( Department of General Surgery, the Second Xiangya Hospital Affiliated to Central South University,
Changsha 410011, Hunan, China)

Abstract: To study the effect of intra oxygen injection on hepatocellular energy metabolism in the
reperfusion injury after hepatic ischemia in rabbits. 48 rabbits were randomized devided into four groups
with A sham surgery group) , B ischemia/reperfusion group) , @ I/R+intra oxygen injection from peripheral
vein group) and O I/R+intra oxygen injection from hepatic artery group) . Pringle’ s way was used to set up
hepatic ischemia/reperfusion model. The contents of adenosine triphosphate ( ATP) , adenosine diphosphate
( ADP) and adenosine monophosphate ( AMP) were measured. Energy charge ( EQ) in the liver tissue and
hepatocellular morphological changes were observed. Firstly, compare to group A, the injury of liver function
of the groups B, C, D were more serious. The ATP content of liver tissue and EC value in groups B, C and D
were decreased( P<0.05) . The pathological change of liver tissue was evident( P<0.05) ; the above indexes
were greatly changed in group B. Secondly, compare to group B, the ATP content of liver tissue and EC
value in groups C and D were highet P <0.05) , the pathological change of liver tissue were minof P <0.05) .
Thirdly, there were no significant difference between groups C, D. It could be concluded that intra oxygen
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injection can attenuate HIRI by improving hepato cellular energe metabolism.
Key words: intra oxygen injection; liver; ischemical reperfusion injury
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Table 1 The content of ATP, ADP in liver tissue(x+SD) pmol/g
ATP ADP
T¢ 1 h) Te 2 h) Te 24 h) T¢ 1 h T 2 h) T¢ 24 h)
A 262 +0.13 2.58 £ 0.12 2.64 + 0.09 524 £ 0.18 5.16 £ 0.13 5.23 £0.16
B 0.35+0.09" 0.68 £ 0.13™ 1.32 £ 0.08™ 4.78 £ 0.16 482 +£0.15 4,98 £0.12
C 140+0.14 1.46 £ 0.09" 1.82 + 0.13" 5.03+0.13 521 +0.21 5.22 £0.13
D 142+0.12 1.52 £ 0.15" 1.96 + 0.12" 5.06 £ 0.12 5.18 £ 0.19 5.20 £ 0.16
" P<0.01; 2 P<005 A ; 1 P<005 B

Notes: Compared to the correspongding time points of group A; ™ P < 0.01; @ P < 0.05; Compared to the correspongding time points of

group B; : P <0.05.

2 AMP EC  (xSD) )
Table 2 The EC value and the content of AMP in liver tissue (x+SD) pmol/g
AMP EC
Tg 1h) Te 2 h) Te 24 h) T¢ 1 h) Te 2 h) T 24 h)
A 3.86+0.13 3.76 £ 0.10 4.01 +£0.12 0.78 + 0.08 0.76 £ 0.12 0.76 + 0.09
B 433+014 4.37 £0.18 4.29 £ 0.17 0.42 + 0.09" 0.40 £ 0.12" 0.41 £ 0.10™
C 391x012 3.83+£0.15 3.87 £0.17 0.59 + 0.08" 0.58 + 0.09 0.61 £ 0.10
D 392+0.13 3.89+0.14 3.92 £0.16 0.61 £ 0.12" 0.59 + 0.08" 0.59 + 0.06"
: 7 P<0.01; T P<0.05 A ;  P<005 B

Notes: Compared to the correspongding time points of group A; ™ P<0.01; " P<0.05; Compared to the correspongding time points of group B;
: P<0.05.

3
Table 3 Hepatocelluar morphological change of Rabbits
Group A Group B Group C Group D
Pathology change - 4+ P - 4+ P -4 -4
9 30 0 <o001 0 05 7 <005 4 4 3 1 5 4 2 1
Hepatocelluar edema
Hepatacyte lipid change 9 30 0 <001 0 1 8 3 <0.05 6 3 2 1 8 3 1 1
<0. <0.
Acidophilia change 9 30 0 <001 0 1 3 8 <0.05 6 3 2 1 8 3 1 1
. 10 2 0 0 <0.01 0 2 4 6 <0.05 8 3 1 0 9 2 1 0
Hepatocelluar necrosis
. 10 2 0 0 <0.01 0 2 5 5 <005 7 4 1 0 7 4 1 0
Hepatocelluar congestion
. 9 3 0 0 >005 7 50 0 >0.05 9 2 1 0 9 2 1 0
Hepatocelluar regeneration
P A CBD B cD

Notes) (Malue)R ) group /A wes compared: to group. C, Bland D -group, B was,-compared, te, group| Cand-D-
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Fig.1 The liver tissue electron microscopy structure
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