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Effect of hawthorn proanthocyanidins and vitimin C on liver oxidative stress in
insulin-resistance rats
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Abstract: Objective To explore the effect of hawthorn proanthocyanidins (HPC) and vitimin C (VC) on liver oxidative stress in
insulin-resistance rats. Methods The insulin-resistance models were prepared by high-fat diet, the weight variations of all rats were
tested before and after modeling, so were the contents of fasting blood-glucose and serum insulin after modeling. The colorimetric
technique was used to test the concentration of serum ALT, AST, and ALP. The rats in high-fat diet group, who were succeeded in
modeling, were divided into model, HPC (56 g/kg), VC (180 g/kg) , HPC (56 g/kg) + VC (180 g/kg), and rosiglitazone (122 g/kg)
groups. After 12 weeks of continuous administration, these indexes, such as levels of SOD, CAT, GSH-Px, GSH, and MDA in liver
homogenates and SOD, GSH-Px, Na*, K'-ATPase, Ca”, Mg2+—ATPase, and MDA in liver mitochondria, were all tested; RT-PCR was
used to test the expression of PPAR-y mRNA; The Western blotting method was adopted to test the PPAR-y protein expression. Results
After modeling, the body weight of rats decreased significantly (P < 0.05), the concentration of blood, such as glucose, serum insulin
ALT, AST, and ALP all increased significantly (P < 0.01); The model group was compared with control group, the activities of SOD,
CAT, GSH-Px, and GSH were significantly decreased (P < 0.01), the levels of glucose, insulin, and MDA increased significantly (P <
0.01) in rat liver homogenate, the activities of SOD, GSH-Px, Na’, K'-ATPase, and Ca®>', Mg®*-ATPase were significantly decreased
(P < 0.01) and MDA level increased significantly (P < 0.01) in the liver mitochondria; PPAR-y mRNA and protein expression
decreased significantly in liver tissue (P < 0.01). HPC, VC, HPC + VC, and rosiglitazone improved the above indexes, which in the
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HPC + VC group was better than that in the HPC group and VC group, equivalent to that in rosiglitazone group. Conclusion Liver

oxidative stress which is resulted from insulin-resistance can be improved when HPC and VC are combined.
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Table 1 Comparison of observational indexes of rats in control and model group (x+s)

Mol R RiR/g  HE/ (mmol L) S Z/(WUmL™)  ALTAU-L™) AST/(U-L™) ALP/(U-L™)
Y10 333.944+6386 5.329+0.131  25.761+2.928 57300+ 6499  63.400£10.189  111.200%15.873

A 50 329.467+4.897° 7372404007 56.4564+9.8157  399.480435.550"" 162.7001+23.018" 211.660+28.414"

Lt i "P<0.05 P<0.01, FIA

"P<0.05 "P<0.01 vs control group, same as below

x2 BHEXBRHARPEIIEIFENER (X+5,n=10)
Table 2 Testing results of each index in liver homogenate of rats in each group (x+s,n =10)

13 AT [/ SOD/ CAT/ GSH-Px/ GSH/ MDA/
(mmol-L™") (WUmL™") (Umg ) (Umg ) (Umg ) (umol-g ™) (umolg )

T 521840341 2495242647 199500+ 8003  9.100E1.350 458.700% 7.945 32.650+1.958  0.949+0.098
FEA 7025+1398" 55954486277 157200414405  8.0001+1.098" 354.100413.304™ 2149041813 1.51620.080"
HPC 6.954+1.125" 48.6474+6257" 198.000113.864%  9.89010.489% 444.700417.650% 25.840+0.931% 1.0254-0.152%
vC 70141589 52347476577 192.00049.019%  9.7904+0.458% 436.900412.591% 25.19041.790% 0.9784-0.071%

HPCHVC 5.6341+1.357%* 29268 +5.698"* 214.300410.034"* 12.82040.700"* 526.000415.144"* 29.370+1.650"* 0.9514-0.094"4
BHAIE 5347 £0457"* 26.3474+2.687"* 214200410.570"* 11.77040.718"* 465.500+ 14.034™* 282104 1.063"* 0.863 +0.108"*

SRR ¥P<0.01; 5 HPC 41 VC 4llLE: *P<0.05, T
#p <0.01 vs model group; *P < 0.05 vs HPC or VC group, same as below
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VC 41, HPC+VC 4P 1% 5141 PPAR-y mRNA
T B TR (P<<0.01); 5 HPC 4. VC 41tk
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Table 3 Testing results of each index in liver mitochondia of rats in each group (x £s,n =10)

1 SOD/ GSH-Px/ Na', K"-ATP fifj/ ~ Ca™’, Mg*"-ATP i/ MDA/
- (Umg™) (Umg™) (Umg™) (Umg™) (nmol-g ")
o} F 133.700+£3.917 322.000+12.858 6.910+0.325 9.910+0.431 1.21240.066
X 108.100+8.144™ 274.4004+19.795™ 3.900+0.598™ 7.520+0.469™ 3.3894+0.219"
HPC 118.200+5.514™ 301.300+11.206™ 4390+0.318" 8.570+0.581% 1.8644+0.118"
VC 112.80043.293% 285.10011.628" 4.28040.394" 8.060+0.403% 2.411+0.110"
HPC+VC  132.400+£4.222%4 347.300+17.134%*  6.090+£0.657"4 9.920+0.522%4 1.360+0.906"4
DRI 128.500+5.276"4 333.200+12.735"*  6.020+£0.598"4 9.680+0.555"4 1.38840.109%4
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Fig. 1 Expression of PPAR-y mRNA in live tissue of rats in
each group (x £s,n=5)
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Fig. 2 Protein expression of PPAR-y in live tissue of rats in
each group (x+s,n=5)
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