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[ Abstract ] Objective  To investigate the protective effect and mechanism of action of Copiis chinensis
polysaccharide (CCPW) on the kidney in a streptozotocin ( STZ) -induced rat model of diabetes. Methods A Sprague-—
Dawley (SD) rat model of diabetes was established by intraperitoneal injection of STZ (60 mg/kg). The diabetic rats were
randomly divided into disease model, high-dose CCPW (300 mg/kg/d), low-dose CCPW (100 mg/kg/d) and losartan
(30 mg/kg/d) groups, containing 10 rats each. A group of 10 non-diabetic SD rats was included as the normal control

group. The rats were intragastrically administered the drugs once a day continuously for 8 weeks. At the end of the 8-week
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administration period, the effects of CCPW on body weight, kidney-to-body weight ratio, serum BUN and SCr levels, 24-

hour urine protein levels, pathological changes in renal tissue, changes in the activity of the antioxidant enzymes SOD,
CAT and GSH-Px, MDA content, and changes in the expression of IL-6, hs-CRP and TNF-a were observed in the diabetic

rats. Results Compared with the disease model group, the CCPW-treated diabetic rats demonstrated a significant increase

in body mass and a significant decrease in the kidney-to-body weight ratio. Significant decreases in serum BUN and SCr

levels as well as the 24-hour urine protein level were also observed. Pathological changes in the renal tissues of CCPW rats

were also less apparent, when compared with the untreated disease model animals. SOD, CAT and GSH-Px activity in renal

tissues was significantly elevated, while MDA content and IL-6, hs-CRP and TNF-a expression in the serum were

significantly reduced in the CCPW-treated groups. Conclusions

CCPW may have a protective effect on the renal tissue of

diabetic rats, possibly through its inhibition of oxidative stress and inflammation.
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Table 1 Effects of CCPW on body weight and kidney-to-body weight ratio in the rats of each experimental group

55 8 JA W A/ RS (%)

il 2 (g) 4 (g) 6 i (g) 8 1 (g) . .
Kidney weight/
Groups 2 weeks 4 weeks 6 weeks 8 weeks R .
body weight ratio at 8weeks
IEEA
228.67+24.20 257.27+31.21 302. 28+34. 86 365. 82+38. 14 2.78+0. 37
Normal group
Al
190. 11+25. 45" 186. 65+27.93 " 183.65+22. 10" 176.92+19.05 " 7.22+1.46"
Model group
/—‘:,[xiE g g
AV AR 195. 75+26. 40 214.25+20. 52 237.09+26. 18* 256. 63+34. 28" 4.03+0. 58"*
Losartan group
TS 2
» 197. 55+20. 98 209. 94+21. 61 .43+30.13% .40+31. 83% .85£0. 62*¢
High-dose CCPW group + + 224.43+30. 13 240.40+31. 83 4.85+0.62
B IR 4
EERIENEH 190. 31£23. 32 198.92+24. 68 206. 30+25. 05" 223.07+25. 197 5.62+0. 517

Low-dose CCPW group

TE: SIEFHILE, © P<0.05; SHTILH LA, * P<0. 05; S TP gL, € P<0. 05,
Note. Compared with the normal group, * P<0. 05. Compared with the model group,*P<0. 05. Compared with the losartan group,*P<0. 05.
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=2 HEEZHEX A AR BRI Ser BUN it )¢ 24 h JREEFE BEASZIA (x£s,n=10)
Table 2 Effects of CCPW on serum SCr and BUN levels and 24-hour urine protein levels in the rats of each experimental group

il I ALEF ((wmol/L) RZA (mmol/L) 24 h JREEHZERE ( mg)
Groups Ser BUN 24-hour urine protein
g4
EHR4 50. 45+6. 08 6.23+0. 63 3.24+0. 47
Normal group
T
ot 83.06+10.29" 13.42+1.52" 91.70£10.42"
Model group
RUpi R
i 57. 64+6. 82* 6. 57+0. 69* 66. 69+7. 12%
Losartan group
St R AR " N N
High-dose CCPW group 63.38+7.67 7.66+0. 83 75.85+9.61
B IR A
LA 68.7128. 15" 7. 980, 98" 80. 138, 15"

Low-dose CCPW group

T SIERH AR, * P<0. 055 SRAL LA, ¥ P<0. 05; 5B 4 A, P<0. 05,
Note. Compared with the normal group, * P<0. 05. Compared with the model group,*P<0. 05. Compared with the losartan group,® P<0. 05.
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Table 3 Effects of CCPW on SOD, CAT and GSH-Px activity and MDA content in the renal
tissues of rats of each experimental group

Sl HBE ALY AL (U/mg pro) i %A AL S (U/mg pro) & W H Kt S ALHE (U/mg pro) T % (nmol/mg pro)
Groups SOD GSH-Px MDA
<ty
IE#4 221.38+23.76 45.38+6.75 266. 94+41. 21 21.10+4. 11
Normal group
TR 2]
e 127.19£19.79 " 27.73+4.13" 195.81£25.64 " 32.94+6.61"
Model group
A UbIHY
R AAA 218.33+20. 51* 40. 84+6. 39* 237.57+32. 05% 22.28+3.81%
Losartan group
S R AL N . , N
High-dose CCPW group 186. 60+21. 82 37.51+4.30 221.71+25.97 25.35+4.43
BT WA i 2

I
Low-dose CCPW group 164. 64x24.92

33.87+5. 07%¢

215.79+28. 59*¢ 29. 18+3. 24*¢

T S IER AL, © P<0.05; 5B HAL, *P<0. 05 5 F DB LA, P<0. 05,
Note. Compared with the normal group, * P<0. 05. Compared with the model group,#P<0. 05. Compared with the losartan group,®P<0. 05.

Hra: WA ; by BIILL; o0 GQIUPHAILL; d. BE 2=
;e WIEZHHIGI Y,

1 B3 MR 25 2 R BR800 B 520 (X 200)
Note. a: normal group; b: model group; c: losartan group; d:

high-dose CCPW group; e: low-dose CCPW group.

Figure 1 Effects of CCPW on renal histopathology

in the rats of each experimental group
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T4 HEZWXAS KRBT 1L-6 hs-CRP FIl TNF-o & 5 I3 (245 ,n=10)
Table 4 Effects of CCPW on IL-6, hs-CRP and TNF-a expression in the serum of rats of each experimental group

Wil HAN % -6 L C RN I RS A o
Groups IL-6 (ng/L) hs-CRP (mg/L) TNF-a (ng/L)
g4
IE 34 13.32+1. 65 2.31+0. 31 10. 72+1. 41
Normal group
R 2
B 18.85+2.20" 3.84+0.52" 15.18+2.06 "
Model group
RUBER i
AV B 14.24+1. 74* 2.97+0. 43* 11.81+1. 32"
Losartan group
B R A 4 , , ,
High-dose CCPW group 14.69+1. 88 3.02+0. 45 12.42+1.57
B 2RI A
i 15.37+1. 13 3.3320. 35" 13. 69+ 1. 28%

Low-dose CCPW group

T IER A LA, ™ P<0. 055 IR LA, * P<0. 05 ST I AL LL e, P<0. 05,
Note. Compared with the normal group, * P<0. 05. Compared with the model group,*P<0. 05. Compared with the losartan group,® P<0. 05.
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