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Effect of Mugua Kusang Tablets on Type 2 Diabetes Rats

GAO Ling, XU Li-ba, WANG Wei, LIN Cai-xia, YANG Pei-lin,
WU Ling-ling, PANG Xiao-jun” , JIANG Wei-zhe "
( Pharmaceutical College, Guangxi Medical University, Nanning 530021, China)

[ Abstract | Objective;: To investigate the effects of Mugua Kusang tablets on blood glucose, lipid,
function of liver, kidney and pancreas issues in type 2 diabetes rats induced by high sucrose/high fat diet combined
wih low dose streptozotocin (STZ). Method: Diabetes model was induced by feeding with high sucrose/high fat
diet for 4 weeks and STZ at dose of 45 mg-kg ™' injection in male SD rats, then the successfully modeled rats were
divided randomly into the model group, metformin group (285 mg-kg '), and Mugua Kusang tablets high dose,
medium dose and low dose groups (2 600, 1 300, 650 mg-kg '). Another 10 normal rats were assigned as the
normal control group, n =10 in each group. Intragastric administration was given once a day for 4 weeks, and 24 h

urine volume, water intake, and food intake were recorded for all rats. Then the levels of fasting blood glucose
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(FBG), insulin (INS), catalase ( CAT), superoxide dismutase ( SOD ), methane dicarboxylic aldehyde
(MDA), nitric oxide ( NO), serum total cholesterol ( TC), triglyceride ( TG ), low density lipoprotein
cholesterol (LDL-C) , high-density lipoprotein cholesterol ( HDL-C) , alanine aminotransferase ( AST) , aspartate
transaminase ( ALT) , creatine kinase ( CK), creatinine (Cr) and urea nitrogen ( BUN) were measured, and
pancreatic structural change was observed by htoxylin-eosin ( HE) staining. Result; As compared to the normal
control group, the levels of food-intake, water-intake, urine volume, FBG, INS, MDA, NO, LDL-C, TC, TG,
AST, ALT, BUN, CK and Cr were increased, while levels of CAT, SOD and HDL-C were decreased in the model
group (P <0.05, P <0.01). As compared to the model group, the levels of food-intake, water-intake, urine
volume, FBG, INS, MDA, NO, LDL-C, TC, TG, AST, ALT, BUN, CK and Cr were decreased, while the levels
of CAT, SOD and HDL-C were increased in all treatment groups (P <0.05, P <0.01). As compared to the
normal control group, islet cells count was decreased, with a disordered arrangement and darker color in model
group, and the boundaries were indistinct between the intercellular substance and cells. As compared to the model
group, the islet cells count was increased in ordered arrangement and regular forms and structures in various
treatment groups. Conclusion; Mugua Kusang tablets can significantly decrease blood glucose and serum lipid,

enhance the body’s antioxidant injury ability, significantly improve the hepatorenal function, and maintain the

normal structure and function of the islet.
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£1 AMERFMIEBERFAREAERBRERKEMRENIM (5 £5,0=10)

Table 1 Effect of Mugua Kusang tablets on body weight, food-intake, water-intake and urine volume in type 2 diabetic rats(x +s,n =10)
- B gk KT /g %ﬁil ﬁkﬂ(% Wﬁ,,
25T 4 7 /g+d /mL-d /mL-d
EH - 319. 36 +20. 83 386.2 +43.10% 6.2+1.7" 16.3 +2. 0% 2.0+0.7%
LT - 350.33 +18.73 352.62 +10. 46 10.6 +3.8 39.7+1.1 20.2 +2.8
OB 285 334.94 +19. 35 361. 60 = 8. 84 5.5+3.2" 32.9 3. 0% 26.8 +2.9"
ARERRE 2 600 324.27 £26. 40 357.72 £24.71 9.3+4.9 25.5+2.5% 22.0 £3.1%
1 300 328.33 +23.17 364.42 +15. 64 7.5+1.6" 14.1£2.7% 21.4 +2.2%
650 352.47 +12. 10 361. 66 +22. 35 8.6+2.5 27.8 1. 6% 17.3 £1. 6
WA A P <0.05,P2P<0.01(£2~7).
F2 AMERAFI TEFERFEKRR FBG MM (2 25,1 =10)
Table 2 Effect of Mugua Kusang tablets on FBG in type 2 diabetic rats(x +s,n =10) mmol -1 ~!
28 51 ik /mg-kg ™! il 1A 2 4 34 4 J&
Ew - 5.01 0. 39% 5.04 =0.49% 4.90 +0.26% 5.42 +0.23% 4.89 +0.48%
FELAY - 16.84 £3.72 21.32 +3.05 25.61 £3.16 19.18 +1.89 22.25 +3.58
XU 285 17.00 2. 88 18.54 £3.75 18.45 +5.56" 13.96 £2.26 5.63 +0.92%
AKIREFE R 2 600 16.03 £3.93 16.59 +6. 19 16. 16 £6. 46" 9.61 +5.23" 5.05+1.01%
1 300 17.71 £1.79 19.40 +3. 54 18.63 +5.26" 14.67 +4.71 5.87 +1.75%
650 18.84 £4.55 16.30 =5.08 20. 85 8. 49 14.98 6. 11 7.27 £4. 46%

AR IRT B AL, 25 S Hge it 2 (P <
0.01) . #2525 21K [ INS & PR TRIBI L Ui
AR 5 R RE AT R ARORE R R BRI 2 B I 37 INS

F3 AMERFMIRBERMFARRME INS K& IRT RN (x £,
n=10)

Table 3 Effect of Mugua Kusang tablets on serum INS and IRI in
type 2 diabetic rats(x +s,n =10)

wig KO IRL WL 3,

| ; ; 21 51 ¥4/ mg-kg™"  INS/mU-L~' IRI
3.4 xF I AU PR G K B O IRBE T B S B e "
RESCREE R WOk, A2 4 TR BN R R - 10.43 £0.567  2.26£0.25"
B,0.5,1,2 h AR E AR 5 gl 2 AR S IR R - 13.55 1. 13 13.45 £2.75
W, EFHAGEI R L (P<0.01), FHAHHE — UK 285 10.32 +1.39% 2.57 £0.47%
N N ) S H=N Q‘ uj A .
=inr S HSG I E (P <0.01 Ui B
TR 227 Ha it 2 L ( ) o BLHHAR 1 300 9.97 +0.512 5 59 0. 862
i = N e —
I 58 7 o IR B 458 i 07 5, RO 5 20 BUNS 22 )
. 650 13.01 +1.82 4.16 £2.47%
e Wk 4,
F4 AKNEFRAMIEBERHFABORBEHENZMW(2+5,n=10)
Table 4 Effect of Mugua Kusang tablets on oral glucose tolerance in type 2 diabetic rats(x +s,n =10)
13 7 0 h FBG 0.5 h FBG 1 h FBG 2 h FBG AUC
B /mg-kg ! /mmol - L ™! /mmol - L ™" /mmol - L, ™! /mmol - L, ™! /mmol-h~'-L~!
EH# - 4.89 +0.48% 7.31 0. 80% 6.41 +0.76% 5.59 0. 32% 12.38 +1.02%
LAY - 22.25 +3.58 30. 86 + 1. 30 29.59 +1.51 24.63 +0.79 55.50 2. 45
R ORUNR 285 5.63 £0.92% 17.61 +3.29% 10.78 +1. 86% 7.69 £1.54% 22. 14 +£2.37%
AN TR 2 600 5.05+1.01% 19. 60 +2.98% 15.98 =2.31% 9.56 +3.00% 27.83 +2.97%
1 300 5.87 £1.75% 12.63 +2. 847 9.63 x1.61% 5.77 +1.86% 17. 89 +2. 447
650 7.27 £4. 46% 13.36 +3.19% 10.99 2. 19% 8.01 £1.71% 20. 74 +3. 86>
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3.5 b I RUHE AR R BT AL BE I A2 e gy IR TR & TRIAYZL, MDA NO & & W] 12 ik T A5 8
4 JJe BRIy CAT,SOD WEtE B F M TIE 4, 2R AQiH 8L (P <0.05,P<0.01), M
WL, MDA, NO S B F & TIEWA, 2R AZIT AR S HLA ST A AL RE J1, I A4k A
FREX(P<0.01), 444 KM CAT,SOD  JERTERR. &S,

x5 ARRERHDRFERBARME CAT,SOD iEFHEF MDA ,NO & EMEM (x £5,n=10)
Table 5 Effect of Mugua Kusang tablets on activity of serum CAT, SOD and content of erum MDA, NO in type 2 diabetic rats(x £s,n =10)

a5 F it CAT SOD MDA NO
/mg-kg ™" /U-mL™! /U-mL ™! /pmol - L~ /pmol - L~

EH - 2.20 0. 63% 75.91 £5.54% 8. 68 0. 827 18. 40 +4.56%
R - 0.82 +0.79 28.92 +4.19 20.30 +1. 86 40.37 +12.27
UK 285 1.42 £0. 60" 59.07 £5.77% 13.87 +0.75% 18.13 2. 48"
AR F K 2 600 1.50 £0. 627 63.09 +10. 497 9.93 +0.94% 19.62 +1.85"
1 300 1.41 +0.39" 59.04 £3.04% 12.24 +0. 832 19.58 +3.88"

650 1.48 +0.38" 66.79 +1.98% 9.78 +0.76% 29.75 £5.89

3.6 X IL BB PR R BUMLIR A2 2525 4 /e, LDL-C & & B R AR FACRI A, i HDL-C % & W] i
BRI R LW TG, TC,LDL-C & B3 TIE® @ PERAY, 2R ARSI X (P <0.05,P <
4, 1M HDL-C & & B F M TIEH A, 2R B0 0.01) o SdBIARJ w2 R X8 PR 51 9 1 g 7 =
FRX(P<0.01), GEW]m BRI R & STZ WlaE i AHWHIE] . Wk 6.

KB BRI SH . FAH4HRRIME TG, TC, 3.7 X I BUB R G KBTS IR 45 254

F6 ARMERFX TIEMERFARMENZI(x+5,n=10)

Table 6 Effect of Mugua Kusang tablets on serum lipid in type 2 diabetic rats(x +s,n =10) mmol-L ™'
24 53 #4/mg- kg ™! HDL-C LDL-C TC TG

E% - 1.61 +0.29% 0.19 £0.04% 2.21 +0.30% 0.89 +0.25%
el - 1.00 +0. 18 0.52 +0.06 16.42 +1.86 22.06 +2. 44
UK 285 1.73 0. 32% 0.22 0. 06> 2.22 0. 12% 0.63 +0.22%
NS 2 600 1.90 0. 42% 0.33 £0.06% 2.56 £0.91% 0.98 0. 47%

1 300 1.62 +0. 54" 0.20 +0. 06% 2.14 +0.78% 0.90 +0.49%

650 1.31 0. 19" 0.25 +0.06% 1.76 £0.51% 0.56 +0.09%

JalJe B R 2 R BRI W ALT, AST, CK, BUN JKF i WS AR /I, o A b B, A7 28 4 8 4 TR B 4 i K A
FIh w2 B X (P <0.01)  HiEE Co 3 A HES AL, B IR, 8 AN LI, 46 (]
I EAIE  HOSUICA R R R R R BRI R S BRSSO A R s X A
M3 ALT, AST 3% PE ] B A%, i3 Cr, BUN SRR BERIAL 2, 200 i 18] 5 A 240 /0 ) 55t FR 20 O, {ELIBR
R, 225 HE T (P <0.05,P <0.01) 5 = {RERWE /N JE AR BN o A 5 4 {0 57 4 4 it
FOBUI A A Hp AR 790 B 4R BRI CKOIGPE T WM 2, A R 2= 40, R 5 A4/ B i Y
&, ZR Bt B L (P <0.05,P<0.01), ¥l I G R I DA S S U ) R A
AR e R X BE R 5 R BT B D REBU A — 2 A RGO K, B & AR s /N, 2 25 R B, R 8 7Y
A R RER P A o W3R T 20 I PN R B 2 R I 58 R R R 2 G o3 i
3.8 X I RUHERR A R BB IR LRSS B2 IE AR BUM K, B S R B 3 B i, B A B0
R BUBRBRIE I, R B B A B L AL, R AR, e i N 0 M R 2L BRI ORI R 7
T AT B A AR R 22 HEB R ST I AR, AE 8042 W PR O Bl B Mt 20 2P M R 4 TR
Ji S BT A R AR B o3 R 8, A AR By B IEH 45 . DLIE 1
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F®7T KMNEFRAXTEBERFRBRIAENEMNZIN (25,0 =10)
Table 7 Effect of Mugua Kusang tablets on liver and renal functions of type 2 diabetic rats(x +s,n =10)
14 Fiilbeie ALT AST Cr BUN CK
- /mg-kg ! /U-L7! /U-L7! /pmol -1 7! /mmol-L ™! /ULt
EH - 5.57 0. 70% 19.63 £1.78% 50. 00 +4.57 5.78 +0. 44% 130.80 £19. 17%
il - 56.30 £5.15 65.33 £4.04 54.40 £4. 14 11.38 £1.32 325.30 +44. 15
UK 285 39.06 +4.73% 31.00 +3.23% 39. 80 +4. 447 8.91 +0.63" 147.40 +11.04%
AN F A 2 600 31.76 £3.56% 28.61 +0.93% 45.20 £6. 99" 8.89 +0.56" 286. 00 +25. 02
1 300 21.47 £3.87% 24.15 £4.58% 38.60 £6.77% 8.25 0. 58" 117.70 £10. 89"
650 13.73 +1.94% 27.73 £5.60% 43.10 £4.56% 8.41 =1.00 129. 10 +3.96"

A TEM AL BB A Co = XU 4L D. AR % 55 B 650 mg-kg ™!
3B ARG E M 1 300mg- kg ™" 415 F. AR5 M 2 600mg- kg ™' 41
E1l &AITRERFARBERARNETW(HE, x400)

Fig. 1
400)

Pancreatic structural change of type 2 diabetic rats( HE, x

4 itie
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