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Hypoglycemic effects and mechanism of mulberry leaves polysaccharide

CHEN Jian-guo, BU Wen-lei, LAI Wei-qi, LIU Dong-ying, MEI Song, LIU Zhen, SUN Li-hua, JIANG Yue-xian,
FU Ying, WANG Yin
Zhejiang Academy of Medical Sciences, Hangzhou 310013, China

Abstract: Objective To investigate the hypoglycemic mechanism of mulberry leaves polysaccharide (MLP) in diabetic mice.
Methods Alloxan-induced diabetic model of mice was continuously ig administered with the distilled water, MLP at doses of 0.25,
0.50, and 1.00 g/kg, respectively for six weeks. Body weight was recorded weekly. Blood samples were collected for measurement of
blood glucose at the 2nd, 4th, and 6th weekends after fasting for 5 h. Glucose tolerance test was carried out and femoral artery blood
was taken to measure the glycosylated serum proteins (GSP) and the blood serum insulin content at the 6th weekend. The liver
glycogen, homogenate protein content, hexokinase (HK), pyruvate kinase (PK), SOD, GSH-Px activity, and MDA level were
measured in the end of the experiments. Results Symptoms of diabetic mice fed with MLP were improved. The blood glucose level,
the area under curve of the blood glucose, and GSP of diabetic mice fed with MLP decreased obviously. Their blood serum insulin, liver
glycogen synthesis, HK secrection, SOD vitality, and body weight increased significantly. However, their MDA content decreased
obviously. The PK vitality of diabetic mice fed with MLP at dose of 0.5 g/kg increased significantly, while there was little effect on
GSH-Px activity. The ratios of liver, kidney, and spleen to body weight increased obviously in diabetic mice, but decreased obviously in
the diabetic mice fed with MLP. Conclusion It is suggested that MLP has the effects of enhancing their anti-oxidation by increasing
SOD vitality and decreasing MDA content in diabetic mice. Through promoting insulin secretion and improving liver HK and PK
vitality to promote blood glucose to enter the liver cells, glycogen synthesis, glucose oxidation, and decomposition are accelerated, and
MLP can regulate the glucose metabolism, reduce blood sugar, and improve the symptoms in alloxan-induced diabetic mice.

Key words: mulberry leaves polysaccharide (MLP); diabetes; glucose tolerance test; glycosylated serum proteins (GSP); antioxidation;
glucose metabolism
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#1 BMSEERFDRMOBEEMENE (XS )
Table 1 Effect of MLP on blood glucose in alloxan-induced diabetic mice (XS )

MBEAE/(mmol-L ™)

il A

Fl(gkg ™)

e 25 2 JH 25 4 25 6 4
iR - 10 17.6+5.3 244+4.1 30.6+3.3** 24,7453
ENES 0.25 10 17.3+38 25.8+4.6%* 27.7+£3.3* 17.3+8.1"
0.50 9 185+5.4 20.4+9.7 20.1+8.9" 12.0+6.474
1.00 10 17.4+6.4 1754717 16.1+95™ 7.9+6.6744
o} e - 12 6.3+0.7 6.0+0.9 5.140.7 5.040.8
HEMA L. TP<0.01; S4AZHILE: “P<0.05 **P<0.01
"P<0.01 vs model group; *P<0.05 *4P<0.01 vs pre-administration
%2 BMEZEMERFDREGRHOEE (X£s)
Table 2 Effect of MLP on glucose tolerance test in alloxan-induced diabetic mice (X = S )
4B ARGk A LA/ mmol L ) ek FRbY
Oh 05h 2.0h (mmol-L ™)
LY — 10 247+53 33.3+04 29.1+34 61.3+ 3.4
e 0.25 10 17.3+8.1" 29.8+3.9 24.6+5.9 52.6+ 8.9
0.50 9 12.0+6.4" 26.6+85" 21.04+95™ 453+16.6"
1.00 10 7.9+66" 25.3+55" 16.8+9.2" 39.9+12.8™
%of e - 12 5.0+0.8 9.8+14 53+0.7 150+ 1.7

SROMA L TP<0.01
"P<0.01 vs model group

%3 BEMSEWERE NRECMESaMNEN (X5 )
Table 3 Effect of MLP on GSPs in alloxan-induced
diabetic mice (X £ 5 )

i il Ell e Wmﬂliﬁﬁ_la/
(gkg™) (mmol-L ™)
LY - 10 1.96+0.34**
ENES 0.25 10 1.88+0.21°**
0.50 9 1.95+0.47°**
1.00 10 1.36+0.28"**
pagt - 12 0.83+0.13

SROMA LR TP<0.01; SXEALLLE: **P<0.01
“P<0.01 vs model control group; **P<0.01 vs control group

220 3 AN TR AL/ BB A 137 2 A3 B R
FHTHEAL (P<<0.01). R MR IR/ BB AL 135 &
FIKSF BB T s SR 22 W H A B R0 /I BUB
A B A AE
25 RMZEXTERFRENXIGEIE

SR WK 4. BORA/N RIS R BT
ACERF HK 36 P B BAR T 4L (P<<0.01).
S22 3 AN TR A/ I MR B 2K P8 AR
WA, Hh, sflEdEREE (P<0.05); M
ML 3 MlEglS IR, ERARE (P>
0.05). M2 B 3 A5l A/ RABEC/K ¥ T
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F4 RMBHERERFG BRSO (XLs)
Table 4 Effect of MLP on glucose metabolism in alloxan-induced diabetic mice (X £ 5 )

41 FE(gkg ™) L Mg £ (pgmL ™) FFREG(mg-g ) HK/(U-g ") PK/(U-g Y

B - 10 17.0+£53%* 43+0.6** 8.8+4.6%* 3127+ 742

NS 0.25 10 21.8+8.7 47+15%* 13.2+23" 310.4+ 98.0
0.50 9 22.4+33" 8.3+4.3" 145+4.4" 510.3+ 88.17**

1.00 10 22.1+54" 7.1+3.0° 1474577 3095+ 76.6

X He - 12 25.4+2.4 8.9+25 15.1+3.2 340.9+111.6

GROMA LR P<005 TP<0.01; SxfHE4lltE: **P<0.01
“P<0.05 "P<0.01 vs model group; **P<0.01 vs control group

R, Hrp . s EdlZE 5 3 (P<<0.01. 0.05);
MR = R AR E (P>0.05). Fi 25
3 AMFEA /NI HK 3SR PR (P<
0.05. 0.01); X2 b = A B (P>0.05),
FZ RN EIT PK OISR TR (P<
0.01), Hm T4 (P<<0.01), HAbKLAH A
JIF PK S PER T B e 22 5 o 2 HH DU SR s g i PR 9
ANBRIME R 22 HF PR 43S R0 FFB 76 ) 75 A
Bib; Rk 2P A (GRS = T PK
()53 WA R B TG 5 BV E s i b 7 i S 2 0
BRI PK 20 MBI VEH]
26 RMZHENERKFNRNECIERRN
LER LR 5. R 2B 3 ARl BN
L 10%JH 51 % 8 A K3 B BAR XAl (P<
0.01. 0.05), ZFMZHE 3 AFlEA/ N SOD i
PRSI B E TR (P<<0.05. 0.01), ifj 55X}
MR ZERAEFE (P>0.05), 28 3 Ml
Y. IR/ U GSH-Px WG PESS i TR 4, 1
eSO A S 20 3 N FIE AL/ U MDA
AKCE ] AR TR ZE (P<<0.01); TS50 HE4H L
BERAEE (P>0.05). % PYSEWELERE R /N
BT SOD i 1 I B IF MDA 7K 7B 24 i 5
FI 2 0 BAT B B3 b IR /N U SOD iRk

A MDA ZCFIIYER, Tios H GSH-Px & 5%
IE N
2.7 RMEHEXTERFNRERENF I

GER LK 6, BIRAIRISEMZHE 3 AN RN
R L R AR 4 I O, I AR AT LR
EHEE (P<0.0D). 7ESCKHIN, #4l/ A
WA ERE MR, AN AR
B BAL T X EZH (P<<0.01. 0.05). FHM-ZHE 3 A
FIEA T, AR, BRI KIS,
FMt 2P EAES )G 2 FE. Frt2hitn
ARG Zi)E 3 k. (RFIEAEL LG 4 M
s TR KT (P<<0.01); JELLZEM b
FIE AR KR, R ZhE 2 R R
TR, (P<<0.05. 0.01), M5 I4H b2 5+
A (P>0.05). FW S22 Bl AT L HERE R I /S
AR IR IAE T, HAPAE— AR R
2.8 RMZHEXHERKIRIEEELNEND

gER LR T, BEALLLRI SIS0 2 /) SRR R
Y ETRA, AR TLREEER. ZH2HE 3
AL/ R REFE BOE TR, S 2 5%
AR EREE (P<0.05. 0.01); MFAIZ M
rhER AL/ U ISR 204 B I8 T 4 (P<<0.01.
0.05) HERIZ RIS 220 3 AT AL/ U I i

%5 BHZEERFNBREMERIEM (x+5)
Table 5 Effect of MLP on antioxidation in alloxan-induced diabetic mice (X =S )

Mo FENgkeT) S AR EAI(mgmLT)  SOD/(Umg™) GSH-Px/U MDA/(nmol-mg™)
B - 10 48+0.8** 3.9+0.9°* 1516.8+212.2 2.38+0.61°
EIEA 0.25 10 47+1.1°%° 51+1.3" 1760.7+448.8 1.35+0.29™
0.50 9 47+08°%* 5.4+1.4" 1784.4+332.2 1.28+0.63"
1.00 10 52+1.2° 53+1.37 1794.4+267.8 0.93+0.37"
Xt - 12 6.6+1.3 49+11 1782.4+280.3 1.2240.30
HREONALE: P<005 TP<0.01; SxHMAIHE: *P<005 **P<0.01

‘P <0.05 *P<0.01vs model group; *P<0.05 **P<0.01 vs control group
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%6 BMSEMERFNRARBHEE (X£5)
Table 6 Effect of MLP on body weight in alloxan-induced diabetic mice (X s )
a3 ikl A Rl
(gkg ™) R R BYELH RUE2R BAE3RE BARAR BHESH 4G 6 A
T - 10 257410 22.3+£2.744** 239+38°%% 258+30°° 268432°% 27.3129%* 27.7432%* 285X3244*
ZMHEW 025 10 257418 227£19%** 2624217 27.1+423%* 27.4428° 283+21%*** 287423  203+27
0.50 9 255+10 22.2+30%°* 256+29° 268+24°° 284+23** 289+22° 207420 302422
100 10 256+13 225+2.8**** 260+23* 283+28™* 303+247 3094277 321+29" 322428
X - 12 253+17 27.2422% 283423 299420 300425 311£29  311£26  32.0+30

RN P<005 TP<0.01; SiEERTILE: *P<0.05 A4P<0.01; HX[M4ILLE:: *P<0.05 **P<0.01
“P<0.05 P <0.01vs model group; 4P <0.05 44P <0.01 vs before alloxan-induced; *P <0.05 **P <0.01 vs control group

®7 RMSEMERRD NRERIERAOEE (X))

Table 7 Effect of MLP on organ weight and ratios of organs to body weight in alloxan-induced diabetic mice (; +s)

il I (gkg ™) NI JHREFE 5% ' 4R %50 % TR FEE0 %
A - 10 5.8940.54** 2.17+0.43** 0.39+0.11
ELES 0.25 10 5.29+1.07" 2.12+0.45%* 0.36+0.06

0.50 9 5.67+0.58* 1.77+0.43™*¢ 0.3740.09

1.00 10 5.11+0.90™ 1.70+0.317** 0.4410.15
it He - 12 4.66+0.32 1.3040.09 0.3540.08
LHRMA e “P<005 TP<0.01; SXE4ILLE: *P<0.05 **P<0.01

“P<0.05 P <0.01vs model group; *P<0.05 **P <0.01 vs control group

G AEFR A B 2 TR IR (P<<0.01); Rt £
Bl 3 AT/ R R AR A4, H
ZWih. mAEAZEREREE (P<0.0D). #41
/I B o AR AR A T R M e e . SR
PRI/ SRR AR 40, B Ao s 0 B i 25 T e
11 S 20 B A BRI 2R 2 EH
3 itig

ARHIF5 LAY S I ol £ 0 R /1N BRUBEZEY, R
Wi =27 SRR R B s E A
BRI SR 2. AT HK 2 W AR G
AR kb s JH SOD i B BRI JH- MDA 7K
SERA LRI FPREARE. B A e £ b
o BEAEF PR RN, R R /D BUE R
VORI R R phh 2 TR ] S B AT
S UER Rl b RN R A S G i R
s MBS 2. PR C/KCP I B s, T HK
TR R, SOD YR I AR, i i MDA
KPR AR KR, R, B
TR IR AR EOY A — e FRE B, DL B & Iide
FRBIAEAE—E AR ABOC R . AN S0 45 R
I 22 00 L 32 s I SOD 5 1« B MDA /K P $
R RN P RE D, IRIEIR S B A1 RIE S,

AP i A I, RIS S E HK B PRI PESE
CRGVERL, AU SE AP0 RRE,  AERTHE T B
I, AP AN, AT IE SR A
BRAR AR S B AR AR WP 4 R 54T
A, ARSI IR GSH-Px i
AR NI R

LRt i, R 2P RAT B A B B
HAERILE 2 5 (1, A AR H AT IR AR I .
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