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Effects of warm and heat Chinese herbs on liver mitochondria proteome of model
rats with cold syndrome
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Abstract: Objective The technologies of bidirectional electrophoresis and mass spectrum were used to study the effects of warm and heat
Chinese herbs (WHCH) on the liver mitochondria proteome of rats with cold syndrome. Methods The mitochondrial proteins from the
rmal rats, the rats with cold syndrome, and the rats treated with WHCH were separated with the bidirectional electrophoresis and the
difference proteins were analyzed with Image Master 2D 6.0 software. MALDI-TOF MS and Western blotting were used to identify and
verify the expression of difference proteins, respectively. Results In the rats with cold syndrome, the expression of ATP synthase and
voltage-dependent anion-selective channel protein 1 increased, while the expression of chaperonin gro EL, serine protease inhibitor,
translation elongation factor Tu, aldehyde dehydrogenase, dimethylglycine dehydrogenase, fatty acyl-coenzyme A (CoA) dehydrogenase,
heat shock protein (HSP) 60, acyl-CoA dehydrogenase, serine protease, electron transfer flavoprotein, adenylate kinase, DJ-1 protein,
carboxylic ester hydrolase, carbamoyl-phosphate synthetase 1 decreased. After the rats with cold syndrome were treated with WHCH, the
expression of F1-ATPase and H' transporting ATP synthase decreased, while the expression of propionyl-CoA carboxylase, dihydrolipoamide
branched chain transacylase, translation elongation factor Tu, acetyl-CoA acyltransferase, fatty acyl-CoA dehydrogenase, serine protease,
pyruvate dehydrogenase, 3-mercaptopyruvate sulfurtransferase, 40S ribosomal protein, HSP 1, enoyl CoA hydratase increased. Conclusion
Energy deficiency appeares in the rats with cold syndrome because of the f-oxidation block of fatty acid, protein synthesis, folding and
secretion disorder, and steroid hormones decreasing in mitochondria of rats. After the rats with cold syndrome are treated with WHCH, the
glucometabolism, lipid metabolism, and protein synthesis could be increased so as to make the energy metabolism active.
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Table 1 Changes of metabolic indexes of rats in each group (x+s,n=6)

415 KA /g JRHE /mL e /g YWoKHE /mL T / C
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"P<0.05 "P<0.01 vs control group; *P<0.05 **P<0.01 vs model group
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1 FrrifdEBRRAEEE (pH 3~10. 24 em. NL)
Fig. 1 Proteomic maps of liver mitochondria (pH 3—10, 24 cm, NL)
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Table 3 MS information of differentially expressed protein between model and control groups

SIS H AR XU AR FB A (BRI AD
1 B groEL A fA 60 903.4 5.91 -2.4|
2 22 5 R 5 A B 57 36 760.1 5.15 2.0}
3 Tu ¥ 18 S N 49 477.0 7.23 2.1}
4 LT i S 7924.5 8.25 -3.0}
5 TR R I U 95917.4 6.77 2.1}
6 REWEABE A RS 46 351.9 7.28 23}
7 #RTEEH 60 60 940.4 6.35 2.1}
8 [ R N 44737.0 8.47 2.1}
9 2 R A 49 064.0 9.51 22|

10 CENRISUT = 35017.5 8.62 2.4
11 [ TRV 25187.3 7.79 22|
12 HY#2 ATP A1 25639.4 7.03 +2.21
13 MR TR BT B Tk e s R 1 30 736.6 8.62 +2.41
14 DIJ-1 & H 19 902.4 6.33 -2.0
15 FRIRTE /K ARG 62 104.9 6.34 2.5
16 S T IBE R TRR 1 S 1 164 475.5 6.33 -3.0]

VORI 2 S0 2 A B3 T, 1RO S A L 2 B
| indicates significant down-regulation in model group compared with control group, 1 indicates significant up-regulation in model group compared with

control group
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Table 4 MS information of differentially expressed protein between treatment and model groups

Gy A AR HHRS 537 SN FIB AN GRIT AL/
1 AT A RALH 79 871.1 6.83 +2.91
2 TG S T e SR R RS Tl 53425.1 8.71 +3.71
3 Tu ¥ 3P R T 47192.6 7.65 +4.91
4 CTRATG A TEREHE RS 41 844.4 8.09 +3.91
5 JEWEAHNG A Jii S0 44.939.0 8.47 +4.11
6 22 1 5 AT OMI 49 064.0 9.51 +3.91
7 AT R i S 38957.0 6.20 +4.71
8 3- 5 5 A T P o e S il 32919.4 5.88 +2.21
9 408 pEAE A 28 840.7 5.24 +3.21
10 PRTEEA 1 60918.3 5.67 +2.01
11 F1-ATP 48§ B-VF 5 38 747.1 5.07 —2.1}
12 I IEAE A 7K fi G 31496.2 8.39 +3.71
13 H' #iz ATP 41 25639.4 7.03 —2.04

VRORIRYT AL SR U R 2 R, 1R iR AL SR AL R B R

| indicates significant down-regulation in treatment group compared with model group, 1 indicates significant up-regulation in treatment group

compared with model group
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Fig.2 Expression of ATP synthase with Western blotting
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