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Hypoglycemic Effects of Mangiferin in Alloxan-induced Diabetic Mice
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Abstract: This study was carried out to investigate the antidiabetic activities and mechanism of mangiferin in alloxan-in-

duced diabetic mice. Adult male ICR mice were injected with a single dose of alloxan 60 mg/kg body weight though tail

vein to induce diabetic animals. Mangiferin was administered intragastrically at a dose of 12.5,25.0 and 50. 0 mg/kg to

diabetic mice for four weeks. Metformin treated diabetic mice were served as positive control. The levels of blood glucose

were monitored weekly. At the end of experiment, blood glucose, serum insulin, triglyceride and total cholesterol levels

were determined , the glycogen contents of hepatic and skeletal muscle were also measured. The pancreatic islet and 3-

cell were identified by staining with hematoxylin eosin ( HE) and aldehyde-fuchsin. After 4 weeks administration , man-

giferin (25.0,50.0 mg/kg) significantly declined the levels of blood glucose,serum triglyceride and total cholesterol ,

and increased the contents of muscle and hepatic glycogen, compared with the untreated diabetic mice. However,, man-

giferin was unable to significantly increase the level of serum insulin and the number of pancreatic islet and B-cell. These

results suggested that mangiferin possessed antidiabetic activities in alloxan-induced diabetic mice. The mechanism was

related to improve synthesis of muscle and hepatic glycogen,increase the body’ s use of glucose. In addition,, mangiferin

also had the regulating effect on the disorder of lipid metabolism.
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Table 1  Effect of mangiferin on blood glucose in alloxan-induced diabetic mice ( x +s, n =10)
A
20531 il Blood glucose ( mmol/L)
Group Dose (mg/kg) 0 | 5 3 4 (week)
25 4%} 8 Control - 5.38 = 0.45 5.51 = 0.60 5.19 = 0.32 5.39 +0.24 5.63 = 0.49

FRIU N} HE Diabetes _

19.49 + 3.0544 20.66 = 4.2644 21.01 = 3.4644 20.12 + 4.5044 21.73 = 5.4444
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20531 &t Blood glucose ( mmol/L)

Group Dose (me/ke) 0 1 2 3 4 (week)
T HLFF Mangiferin 12.5 19.49 +2.28 18.17 +3.14  16.01 + 4.64 18.39 £ 5.72  16.73 = 2.47
FIFF Mangiferin 25.0 19.42 +3.28  19.03 + 4.83  18.19 + 3.79  14.52 + 4.31* 14.47 + 4.30"
L3 Mangiferin 50.0 19.43 +2.73  19.62 + 4.37  16.42 +5.79  14.10 + 2.39* 13.73 + 4.32"
XU Metformin 250.0 19.42 + 2.47% 13.36 + 3.38% 10.75 + 3.87* 11.82 + 4.52* 10.28 = 2.79*

G2 X IR, A P <0.05, 44 P <0.01 ; 5B IRAAH L, * P <0.05, " * P <0.01,

Note: 4P <0.05,44 P <0.01,us control; * P <0.05, * * P <0.01, vs diabetes.
3.2 ERFXNMEEEERERFNRDERS S 120 (25.0.50. 0 mg/kg) 1 = HI AU /)N il 375 Jik
K F B0 B F KA G B SRR AR LY, B BN
AR 4 B, B A N BRI R R ZR(HK2).
KB FRTIER A (P <0.05) ;M= R )
*2 EREWNEMEERRENRMERESZKENEM(« 5,0 =10)

Table 2 Effect of mangiferin on serum insulin in alloxan-induced diabetic mice ( x +s, n =10)

4151 bl RG-S
Group Dose (mg/kg) Serum insulin (ng/mL)
25 % B Control - 2.92+1.26
T %:f HE Diabetes - 0.74 +0.434
T Mangiferin 12.5 0.59 +0.39
M4 Mangiferin 25.0 1.03 + 0.61
T Mangiferin 50.0 1.73 £1.05
UL Metformin 250.0 1.66 +0.87
F S AXT B, AP <0.05,44 P <0.01; SRR BEAAM L, * P <0.05," * P <0.01,

Note: 4P <0.05,44 P <0.01,vs control; * P <0.05, * * P <0.01, vs diabetes.
3.3 ERENNEEEEERBNRALFERES  (25.0.50.0 mg/kg) /NEUIL AR B 2% i T A5 A
EHR M ZH(P <0.05) ; = HHXUNCZH o {2 25 i T/
HEH AR 4 B SRR L IR A, SRR A B 2 5 (P <0.05)
BEMTIERH (P <0.01) ;P54 p 8 5 5 20 (#£3),
F3 EREWEEEEERRNRILIFERS BB« 5,0 =10)

Table 3 Effect of mangiferin on the content of muscle and hepatic glycogen in alloxan-induced diabetic mice ( x +s, n =10)

45 brllhS WU I JHAE I
Group Dose (mg/kg) Muscle glycogen (mg/g) Hepatic glycogen (mg/g)
25 F X R Control - 2.19 +£0.14 10.44 £1.19
BN I Diabetes - 1.43 £0.1344 7.30 £1.4844
T Mangiferin 12.5 1.51£0.33 7.68 £1.19
4 Mangiferin 25.0 1.71£0.18" 9.25+1.37"
THFF Mangiferin 50.0 1.96 £0.27** 9.32+1.02"
T HIXUAK Metformin 250.0 1.99+0.13* " 9.43+£0.75" "
T 52 A IRALMTIE , A P <0.05, 44 P <0.01; SEUMXHIRAIAALL, * P <0.05, " " P <0.01,

Note: 4P <0.05,44 P <0.01,uvs control; * P <0.05, * * P <0.01, vs diabetes.

3.4 EREFXNEEEERFNMROLFHB=8.  /DEUSAREREKE B0 TERIZ (P <0.01) ;1

B REE B2 RS0 R AR (50. 0 mg/kg) H il = FE K 1 2K
RREHLLH /I B LT H o = R E P TREZE (P < 0. 01) 5 — HIRUIREZE ) &b 25 R A 1

FRTIEWH(P<0.058 P <0.01) , #EBH AR FRM/NUH Il =8 ALEE BT EEK P (P <0.01) (3%

T4 JE, R E R a2 (25.0.50.0 mg/kg)  4) .
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4 ERENERFBNRMEHH=EE.ABBREBENZE( x +5,0 =10)

Table 4  Effect of mangiferin on serum triglyceride and total cholesterol in alloxan-induced diabetic mice ( x +s, n =10)

415 fiilke SR I =g
Group Dose (mg/kg) Total cholesterol (mmol/1.) Triglyceride ( mmol/L)
25 4% Control - 0.92 +0.31 2.63 +0.86
MR B Diabetes - 2.23 £0.5444 3.68+1.1644
L4 Mangiferin 12.5 1.89+0.43 3.46 £1.10
HHLFF Mangiferin 25.0 1.67+0.40* 3.01£1.23
T Mangiferin 50.0 1.41 £0.42" " 2.60+0.36*
— HI UK Metformin 250.0 1.41£0.35%* 2.39£0.82* "

TE: 5% O BRALHTEE , A P <0.05, 44 P <0. 01 ; SR IRLIA L, * P <0.05, " * P <0.01,
Note: 4P <0.05,44 P <0.01,vs control; * P <0.05, * * P <0.01, vs diabetes.

3.5 EREXMNAMEERFNMNRRBLEEN SR RO, MR B, KN —, B AT 5 6

2] RIORE, 7 T 5 v e (P 2) o AR A/ [RUBE AR HE

Bl HE FAL e (0 e dn 2 e 0, BB TS, O BRI ZEAE, ARV /N, JBR 5 Y i 1 IE 5 2 A1

IEHA/NRBEAR HE Qe o (1) REESIE  WREA (P <0.05) , BEM 2L (0 R R N B

WRGR 2 AR RS R AL T IUBRS AT R s Ok B A M BRI R A A
x5 TEREFXERFNRBEDZBEBEEKIE(x £5,n =10)

Table 5 Effect of mangiferin on the number of pancreatic islet and B-cell in alloxan-induced diabetic mice ( x +s, n =10)

4 7 e B2y R B A5y
Group Dose (mg/kg) Pancreatic islet (n) B-cell score
25 F % H Control - 10.64 +3.35 0
K% 8 Diabetes - 5.12£5. 1144 3.60 £0.8944
T Mangiferin 12.5 3.44 £2.65 3.20+1.79
2 H4F Mangiferin 25.0 6.38 +2.97 3.40 £0.89
HHLFF Mangiferin 50.0 5.57 £3.40 4.00 £0.00
T HIRUAK Metformin 250.0 6.71 £2.14 4.00 £0.00

T 52 A AT L, 4 P <0.05,44 P <0.01 ; SHERISHRRZIATLL, * P <0.05, " * P <0.01,
Note: 4P <0.05,44P <0.01,vs control; * P <0.05, * * P <0.01, vs diabetes.

1 Z=EMRBA(A) EEXRA(B) ERHEF 12.5 my/kg B(C) FEREF 25.0 mg/kg H(D) ERHF 50.0 mg/kg 4H(E)
B ZBINAK 250. 0 mg/kg 26 (F) U SR BE 5 PR 75 /N R AR HE & [
Fig. 1 HE staining microphotographs of pancreas of the alloxan-induced diabetic mice from control group ( A), diabetes group
(B) ,mangiferin 12.5 mg/kg group (C) ,mangiferin 25.0 mg/kg group (D) ,mangiferin 50.0 mg/kg group (E) and met-
formin 250.0 mg/kg group (F)
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Fig.2  Aldehyde fuchsin staining microphotographs of pancreas of the alloxan-induced diabetic mice from control group (A) ,diabe-

tes group (B) ,mangiferin 12.5 mg/kg group (C) ,mangiferin 25.0 mg/kg group (D) ,mangiferin 50.0 mg/kg group (E)

and metformin 250.0 mg/kg group (F)
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