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The comparative study on improvement of oxidative stress in rats with diabetes
mellitus by propolis from different origin
ZHANG Nan-nan, WU Jian-quan, GAO Wei-na, WEI Jing-yu,
PU Ling-ling, JIAO Chang-ya, GUO Chang-jiang, CHANG Hong
( College of Public Health, Tianjin Medical University, Tianjin 300070, China)

Abstract; Objective To compare the effects of propolis from different origin on the antioxidant function in rats with
diabetes mellitus. Methods  Diabetes mellitus was induced in male Wistar rats by intraperitoneal injection of STZ
dissolved in citrate buffer solution. Fifty induced rats were divided into five groups, 10 rats each, according to fasting blood
glucose, 1. e. model control group, NO. 1 Chinese propolis, NO.2 Chinese propolis, NO.3 Chinese propolis and Brazilian
propolis. 10 normal male Wistar rats were used as the normal control group. The corresponding propolis suspension was
daily administrated for 4 weeks to propolis groups, and the same volume of solvent was administrated to normal and model
control groups. The fasting glucose level was measured for each groups at the end of the intervention. Plasma, liver and
muscle antioxidant capacity, contents of reduced glutathione, malonaldehyde, and antioxidant enzyme activities, including
glutathione peroxidase and superoxide dismutase were measured. Results All the propolis could decrease the serum
glucose level of the STZ-induced diabetes mellitus rats and improve the antioxidant function to certain degrees. NO. 2
Chinese propolis could improve the muscle’s antioxidant capacity of diabetes rats, better than the others. NO.3 Chinese
propolis have a better effect on the DM rats liver’s antioxidant capacity and contents of glutathione, and could improve the
muscle’s contents of glutathione and glutathione peroxidase’s activity. The Brazilian propolis can better decrease the contents
of serum malonaldehyde, increase the contents of serum GSH, and improve the DM rats liver’s SOD activity. Conclusion

All the four propolis could decrease the serum glucose level and increase the antioxidant capacity at different level by
different ways.

Key words: Diabetes mellitus; rats; oxidative stress; propolis
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2Bt s o0 2 A [ R BT HIE S SCXK-( %) 2007-
0047, Kk & 180.87 ~ 224.28 g = i), ¢ ¥ ik &
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UQuant 200-99 #7 2% Fi 45 1% ( 32 [E BioTek ) | Hi,
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& B E AL e H R (GSH) 1050 & (41 5 R ot
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1.2 Jrik
12,1 PR A 0 ST

100 H Wistar K B BEALEE £ 10 HAE b IE &
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1.3 BEib2zoth
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53T, WP HL R A LSD 5 Dunnett’s 347, L P <
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F 1 JEH 30 dEE AN (25,0 =10, mmol/L)

Table 1  Effects of propolis on fast blood glucose in diabetic rats

28 51 0d 154d 30 d
1E O R4 1.96 +0. 66 1.82 £0.43 2.20 0. 66
H5L TR %) R 20 16.57 4. 54" 17.45 +2.35"  19.95 +3.87%
Er=i e 1 4 16,65 +5.07 14.70 £2.38*  12.22 +0.98**
E =W 2 40 16.69 +3. 67 14.44 £1.77*  13.28 +3.54**
[ P=Me s 3 4 16.96 £2.27 15.24 2.61"  13.84+1.96™

BV SR HEIEA] 16.88£2.33  14.44£2.14” 11.87+0.58"
{E: ##3R GIEW X AAR L P <0. 015 « o 5 BEAIRS M2 AH L
P <0.05; = R 5B IRZLA] L P <0. 0L

2.2 AR SEAL BT AR bR
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GSH & & . GSH-Px f1 SOD #f ¥ T f& (P <
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FEIIN(P <0.05) ; B PH 4R 0 I 41 /) MDA &
TRE(P <0.05) , HART FE ™8 fe 1 200 [ 77 i i
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Table 2 Effects of propolis on serum oxidative stress in diabetic rats

21 51 FRAP/( mmol/L) 4x1fil GSH/ ((pmol/L) GSH-Px/(U/ml) MDA/ ( nmol/ml) SOD/(U/ml)
1E 3 X B 59.05 +11.39 236.46 +71.01 2867. 96 = 100. 80 8.17 £1.90 422.83 +45.35
AR X B 2 21.00 +4. 38* 117.82 +50.75% 2524. 65 £270. 54" 10.29 +0.61% 303. 60 +46. 74"
[ = w1 4 31.90 +6.30 ** 236.46 +39.53** 2678. 87 +176. 62 10. 19 +0. 81¢ 344.68 £26.39 *
] 7= 0 s 2 4 27.17 £5.05 207.89 +36.54* 2610.21 £178.78 10.12 1. 88" 368.67 +16. 81 **
[ F= e i 3 4 28.53 £7.87 " 236.19 +80.75** 2556.34 +183.58 9.75 1. 60 359.27 £19.37
[ 74 2 06 s 2 23.92 +4.43° 236.79 +50. 17 ** 2666. 80 +208. 31 8.52+1.70" 364.56 +14.22 "

o #R R SIER X BAME P<0.01, « KR SERIEAME P <0.05, «+ KR GBI EHAMEL P <0.01;a £R5EEERE 1 4R

P <0.05,d /55 D PG LR R4 L& P <0. 05.
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Ko 7Y a2 1) S T Ak i 3 (P < 0..05) 5 [ 7
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Table 3 Effects of propolis on hepatic oxidative stress in diabetic rats

21 51 FRAP/ (mmol/g- prot) GSH/ ( wmol/g- prot) GSH-Px/(U/mg- prot) MDA/ ( nmol/mg- prot) SOD/ (U/mg:- prot)
1E X B4 40.94 £12.63 99.98 +32.24 195.17 +31.53 1.54 +0.63 100.51 +18.37
AR X R 2] 23.48 +5.58" 66. 81 +26.75* 142.70 +36. 13" 1.93 +0. 66 71. 06 +18. 60**
[ FE e e 1 4 29.06 7. 36 82.16 +32. 64 184. 81 +49.93 1.40 0. 55 91.12 £17.42*
5] F= e i 2 4 32.91+7.87" 92. 65 £20.21 174.06 +16. 61 1.92 +0.28 97.17 £11.21**
[ F= e i 3 4 34.62 £10. 81 ** 97.90 +20. 69 * 170. 98 +50. 58 1.76 +0. 56 85.29 +16. 96
PG 2 0 e 30.54 +8.50 " 93. 63 +34.51 180. 34 +37. 13 1.58 £0.42 98.78 +16.05 "

TR #R R AL X B 20 5 1E X R AH L P < 0. 05, ##3 /s A AR B 55 1B % X BRZHAR P < 0. 015 + ROR K W e 2 SR A X IREH AR 1L P < 0. 05,

s 7R A5 W K 4L 5 B X B LE P < 0. 01,
2.4 WA B AL BUEAR R AR

55 IE B X BRCZH AR b, A5 R0 X BR 2 1 R B A Ak
71 .GSH .SOD /K ¥ R [% (P <0.05) , MDA & & 14
(P <0.01), SN RRLHAH L, 7= e i 2 4
RV G g e g 2 Y ST AR AL Ty 35 (P < 0,05 ) 5 i
JEZH ) GSH & s B4 5 (P < 0.05) 5 [ ™ 4 fig 3
Y GSH-Px {HPEH 58 (P <0.05) , H [H /= ¥ 1
HEETERIHAMEERARITFRE X (P <

0.05) ; & W4 i) MDA & 535 F (P <0.05),
[ e i 2 4H 5 T I 3 AR L 22 S AT G
X (P <0.05) ; % ¥ ALY SOD K- 25 5+ TC 48
s o B 1 409 GSH & &, [ )™ 1 IR
24 B Ty (GSH o, [ R 3 4
GSH 7 i (GSH-Px {if £ \MDA & 15 , [ 74 ¢ 8 JIg 21
f GSH Hl MDA & & ¥ 5 XF I 20 22 = TG0 it 2 &
SCLER IR 4

x4 PLAFEL JURRIER (25,0 =10)

Table 4  Effects of propolis on muscle oxidative stress in diabetic rats

26 51 FRAP/ (mmol/g- prot) GSH/ (' mol/g- prot) GSH-Px/(U/mg- prot) MDA/ ( nmol/mg- prot) SOD/ (U/mg:- prot)
IE 3 %) B 21 10.16 +£0.78 7.57 +3.89 57.90 +2.33 0.47 £0. 02 263. 08 +28. 57
ST of R 4 8.12 +0. 52" 4.19 £1.25" 49.32 +12.93 3.43 £1.30" 231.43 +24.91*
[ 7= e 14 8.75+1.33 6.56 =0.86 " 43.72 £ 6. 64° 1.91 £0.80 ** 252.62 £41.08
[ 7= e i 2 20 9.42 £0.77 6.98 +1.48" 52.27 +9.37 2.01 £0.58*° 260. 06 +25. 40
Rl e e 3 21 9.00 + 1. 04 7.52+1.32* 60.44 £11.71" 0.95 +0.31* 255.40 £18. 50
[ 74 2t 068 e 4 9.24 £0.78" 7.01 £1.31" 53.63 £7.92 1.40 +0.29 ** 260. 89 +23.35

T #37n SRR B 5 1R 3 X BREAR LE P < 0. 05, ##R BEAL X IR 20 15 18 3 X REA AR LE P < 0. 015 = Ron SRR AL AR LE P <0. 05, =+ 3%
IR RERIS B AR L P <0.01. 5e R HAY I e 4 55 1] 0 i 3 2 LU AR P <0. 05.
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