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Effects of hawthorn proanthocyanidins and vitamin C on Kidney protection in
insulin-resistance rats
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Abstract: Objective To explore the effects of hawthorn proanthocyanidins (HPC) and vitamin C (VC) on kidney protection in
insulin-resistance (IR) rats. Methods The IR rats were induced by high-fat diet in order to establish the model of nephropathy in type
II diabetic rats, and the high-fat feeding were continued for 2 weeks after the IR rats were made. The contents of fasting blood glucose,
serum insulin, glucose and microabuminuria (mAlb) in urine were tested. Fifty IR model rats were divided into model, HPC (56
mg/kg), VC (180 mg/kg), combined application of HPC (56 mg/kg) and VC (180 mg/kg), and rosiglitazone (2 mg/kg) groups. Another
10 normal rats were selected randomly to be control group. After continuous ig administration for 20 weeks in each group, these indexs,
such as the levels of fasting blood glucose (FBG), serum insulin (SI), glucose in urine (24 h), creatinine (Cr), urea nitrongen (UN), uric acid
(UA), were all detected. The excretion of urinary total protein (UTP), microabuminuria (mAlb), N-acetyl-B-D-glucosaminidase (NAG)
were also measured. Moreover, the histopathological microstructure of kidney was observed by light microscope. Results After
modeling, the levels of FBG SI and glucose in urine increased significantly (P < 0.01) in comparation with the control group, so does the
levels of UN, Cr, UA (P < 0.01) and the excretion rates of UTP, mAlb, NAG (P < 0.01). However, all these indexs were decreased
significantly (P < 0.01) after the combined use of HPC and VC, which were more notable than that in HPC and VC group (P <0.01) and
equivalent to that in rosiglitazone group. Conclusion The combined application of HPC and VC can improve the renal function of IR rats
and have protective effects on kidney injury.
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BEBE. R mALb /KL (X+5)

Table 1 Comparison on body weight, blood glucose, insulin, and urinary mALDb levels of normal and model rats (x +s)

21 51 n NG NV 2% W I B/ (mmol- L") JBE 5% /(WU-mL ™) JE mALb/(gL™")
1EH 10 333.944+6.386 5.329+0.131 25.761+2.928 0.78240.057
TE A 50 359.467+4.897" 7.37240.400" 56.4561+9.815" 2.09840.098™
HIEHAHE: "P<0.05 “P<0.01

"P<0.05 “"P<0.01vs normal rats
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Bl HPCHVC 4R % kA1 i 20 5 4% s I
R 2R BRI SGEE - B B4 T HPC (P<
0.05) 41K VC 4l (P<0.01). ZEHILE 2.
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3.3 LLAKXRFR mAlb. Cr. 2FEH. UN. UA K
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Cr. M. UN. UA KPP EETHE (P<0.01).
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i 21K BUR WP mAlb. Cr. BEE 1. UN. UA
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Table 2 Comparison on of levels of fasting blood glucose, serum insulin and urinary glucose of rats in each group ( x *s, n =10)

20531 FH/(mg-kg ™) 25 BRI B/ (mmol- L") i 3% B i 22 /(uU-L ™) SEBE/(mmol- L")
pogi — 8.414+0.271 24.673+£0.225 0.64140.035
HBEI — 14.441+0.181° 61.395+0.218" 1.86940.054"
vC 180 14.3384+0.200 59.332+0.237 1.698+0.082
HPC 56 12.710£0.178* 48.612+0.209* 1.25340.072%
HPC+VC 564180 9.70540.148"4"" 32.40610.238"A"" 0.933£0.023%4""
B FR 2 9.37940.240"4"" 28.353+0.156"4"" 0.855+0.028"4""

Hx AL TP<0.01; SRR *P<0.01; 45 HPC 41k *P<<0.05

A4p<0.01; 5 vC 4ltki: ""P<0.01, %3

P <0.01 vs control group; P < 0.01 vs model group; “P<0.05 **P<0.01 vs HPC group; "™P < 0.01vs VC group, same as Table 3

£3 |EXRREES mAb. Cr. BREH. UN I UA KFLLE (X £5,n=10)
Table 3 Comparison on levels of mAlb, Cr, UN, UA, and total protein in urine of rats in each group (X s, n =10)

21 51 mAIb/(gL™) Cr/(umol-L ™" BEAgL™ UN/(mmol-L™") UA/(mg'L™)
popiist 0.8001-0.044 750.950+16.813 1.37340.125 710728+ 7.986 663.837+£16.471
i) 2.13740.039" 1 649.0824+-24.379" 2.85840.110" 1900.244+100.540" 1557212+16.932™
vC 2.05240.021 1557.667422.039 2.57340.134 1763433+ 28.388 1519.946+17.164
HPC 1.70040.075% 1263.508+21.585" 2.15140.078" 1245359+ 19.524% 1042.317+48.432%
HPCHVC  1.04410.026"44"™™  968.4284+16.366"44™  1.87510.061"44™™ 9597394 20.04044™®  846.518+22.901#44""
BRYI  0.984+0.037744" 8982661+ 7.658" 44" 178340.024%A4"™ 8590741 28.8927AA®R 737 943424 667HAA"™

3.4 FHHKRR NAG HEt S EbaE

FERZH KB NAG 24 h HEJE & 550 B A LG 2
FTtmE (P<0.01). HPC 41. HPC+VC 4. P
HIEAZH R B NAG 24 h HEt SRR 20 70 50l T B

26.22%- 74.33%. 77.39%, ZFEFE (P<0.01),
HPC+VC 415 DA M4 A0, 5 HPC 415
VC 4143k, HPC 5 VC A NIRRT B, 45
RIWKE 1,



<4482 + tE%

Chinese Traditional and Herbal Drugs 2% 48 % 213§ 20174 11 A

P<0.01 P>0.05
1
A

24 h NAG HittH/(kgm )
w
i

2—
P<<0.01
1 ot B e
! P<<0.01 |
0 T T

| | | |
pajicy B Ve HPC HPCHVC B 51

1 FEKBR NAG HEHE (x £s,n=10)
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Fig. 2 Pathological changes of kidney tissue of rats in each group (HE x 400)
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