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Abstract

Key words

Background and Aims: Studies have confirmed that the extracts of Eucommia ulmoides have anti-inflammatory
and antioxidant effects, and offer a protective effect against organ ischemia-reperfusion injury. However, the
pharmacological effects will vary among the extracts from different parts of Eucommia ulmoides and by different
extraction methods. This study was conducted to compare the protective effects of the extracts from Eucommia
bark and bark as well as by different extraction methods on liver ischemia-reperfusion injury (HIRI), so as to
provide reference for the prevention and treatment of HIRI in clinical practice.

Methods: Forty-eight male SD rats were equally randomized into sham operation group, HIRI model group,
and 4 different pretreatment groups. Rats in the 4 pretreatment groups underwent gavage with Eucommia bark
water extract, Eucommia bark ethanol extract, Eucommia leaf water extract and Eucommia leaf ethanol extract,
respectively, once per day, for 10 d, and the concentration of each extract was 80 g crude drug/kg. Rats in sham
operation group and HIRI model group were given the saline of the same volume in the same fashion. On the
11th day, except the rats in sham operation group HIRI was induced in all rats in the other groups by means of 1-h
occlusion of the blood supply for the left hepatic lobe and the middle hepatic lobe followed by 4-h reperfusion.
After that, the specimens of left hepatic lobe and blood sample from the inferior vena cava were harvested. Then,
the pathological changes of the liver were observed by HE staining, and the serum liver function parameters
alanine aminotransferase (ALT) and aspartate aminotransferase (AST), and the inflammatory index tumor
necrosis factor-a (TNF-« ), interleukin-1 3 (IL-1 3 ) as well as the oxidative stress variables malondialdehyde
(MDA) and superoxide dismutase (SOD) in the liver tissue were determined.

Results: Except the sham operation group, pathological changes of the liver tissue of different degrees were
presented in all remaining groups of rats, but the liver injuries were milder in all pretreatment group that that
in HIRI model group, particularly in Eucommia leaf ethanol extract pretreatment group. Compared with sham
operation group, the activities of serum ALT and AST were significantly increased, the TNF- o« and IL-1 § levels
and MOD concentrations in the liver tissue were significantly increased, while the SOD activities in the liver tissue
were significantly decreased in HIRI group and all pretreatment group, but the changing amplitudes in all above
parameters were lower in each pretreatment group than those in HIRI group, particularly those in Eucommia leaf
ethanol extract pretreatment group (all P<0.05).

Conclusion: The extracts from different parts of Eucommia ulmoides and by different extraction methods all have
protective effects against HIRI, especially, the ethanol extract from Eucommia leaves has most evident protective
effect, suggesting that the flavonoids in the Eucommia leaves is the most effective compounds against HIRI, which
deserves to be further explored and developed.

Reperfusion Injury; Liver; EUCOMMIA ULMOIDES; Plant Extracts
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Figure 1  Color changes in the liver during model creation A: Liver before ischemia; B: Partial liver ischemia for 1 h; C: Reperfusion for4h
2.2 FFRE HE & oAb B S ¥ AT W G ok R B, R S
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B2 KEAFAEHERE (x200) A: BFARE; B AR R B AR B TUAL B s G5 FE A B K B ) Ak BE 2
D: HIRIBUHAL; E: ALAPOHEESRICYBALINAL; F: ALAPIHKSR I At 4]
Figure 2 HE staining of livers of rats (x200) A: Sham operation group; B: Ethanol Eucommia bark extract pretreatment group; C: Water
Eucommia bark extract pretreatment group; D: HIRI model group; E: Ethanol Eucommia leaf extract pretreatment group; F: Water

Eucommia leaf extract pretreatment group
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3 HBEKRRIMEALT. ASTAE I 1) SRTFARAILE, P<0.05; 2) 5 HIRIERYIILE, P<0.05
Figure 3 Serum ALT and AST levels in each group of rats Note: 1) P<0.0S vs. sham operation group; 2) P<0.0S vs. HIRI group

4 BAXRFFARTINF-oo. IL-1B RKKFE . 1) SEFARLLE, P<0.05; 2) 5 HIRIEAZA AL, P<0.05
Figure 4 Expression levels of TNF- ¢ and IL-1 § in liver tissue from each group of rats Note: 1) P<0.05 vs. sham operation group;
2) P<0.05 vs. HIRI group

2.5 SALREIEFRANE R E AL R BT, T AR e R B A A
SHIRIE A 20 a4k f 52 B0 &5 0T LA M e, Z288a5%%E X (¥P<0.05)
I FEMEMDA K . FHESODKFE 23  HIRT S (FEs)

B 5 BAKRITHEZRMDA, SODKF  i: 1) SEFARANE, P<0.05; 2) 5 HIRIERIL AL, P<0.05
Figure S MDA and SOD levels in liver tissue from each group of rats Note: 1) P<0.05 vs. sham operation group; 2) P<0.05 vs. HIRI

group
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