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Study of the Hypoglycemic Effect of the Pumpkin Polysaccharide
on Experiment Diabetic Mice

ZHANG Yong-jun', MENG Xiang-he?, LlJia', YAO Hui-yuan®
(1. College of Life Sciences, China Institute of Metrology, Huangzhou 310018, China; 2. College of Biological and
Environmental Engineering, Zhejiang University of Technology, Huangzhou 310014, China; 3, School of Food Sci-
ence and Technology, Jiangnan University, Wuxi 214122, China)

Abstract:In this study, the effects of the pumpkin polysaccharide(PP) on experimental diabetic
mice were carefully investigated and its hypoglycemic mechanism was elucidated through
evaluating the effect of 0. 2 g/kg PP at various times on serum glucose, glycogen, and insulin in
mice with alloxan induced diabetic hyperglycemia. Compared with that of the diabetic model
group, 0.2 g/kg given by PP ip could significantly reduce serum glucose in mice at 7 hours (P<T
0.001). Also, it was observed that PP could significantly increase serum insulin level in mice
after ip for 7 hours, and kept liver glycogen on normal level at 2 h and 7 h. When PP was given
after glucose (2.5 g/kg) could reduced the peak value of blood glucose and speeded up restoration

of the increased serum glucose level. The results presented here concluded that PP can
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significantly inhibit the alloxan induced rise of serum glucose, improve glucose tolerance and

increase hepatic glucogen synthesis. The potential mechanism may be is reducing serum glucose

is associated with its rehabilitating injured B—cells in the islet or increasing tissue transformation

and glucose utilization,
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1 M#HEF*

1.1 ZRHH

P4 48 " BE - % [ Sigma 4\ 8] = #h ; Sephadex G-
100 % # Pharmacia 22 8 7= @ KRB S E R &%
7 & : # B Linco Research A B &,

ONE TOUCH I ifn %% ¥ # 1 : £ E 3% £ 2 A
Pt s UVIL00 B % 5h-71 W43 606 B it - b 35 & Al
SAHTLER A E) = G B R TR £ B Savant 24 H]
=k

BB/ MR MEHEN TS, hE 18~
22 g, MIEEXR ¥R,

1.2 XBAHE

1.2.1 #AS#E6HSERR % LEI10]H#4T.
1.2.2 J»RegbaBrEyx FANBHEPRE
BAEEA RAHEHEILERILER 8 REE/DR
BT A, R YK LK 0.5 mL,
EMmEe, / NERBRHEESERM. . FRAEERZREM
BERGHETE. BRFE/DROEE TS
TAABELRMZERAZEK1Zh.REEEES N
S W NE 200 mg/kg,72 h J5,/PRBARINE B EUMm,
i 3 1 58 A 1 6 WA T {30 30 o /) BRLA If 4 £ L 2% B
M ELE 11. 1~25. 0 mmol/L M R%E /MR, FH
Y945 B AL 1k 5 o 9 (R L4y g 4L, 4% 4 VR o W L 80
HHETG 2 E L (P>0.05), H o — 4 X B 45
BABI-EAENEHEE SH8 R, LY
KW BABEES EHEK 0.5 mL, /KL
BAMEBEEERESEKER.

1.2.3 HBRLENAT LRI . BFE.R

Bl FRE SRR ERE N1 g: 50 mL, A
PBS Bt & 5% . WA 0.5 mL, B 4%
BE /K8 0.5 ml,JES, &L (1 000 g,20 min),
BRI T %R 1 i E . B5K# 15 min,
B JURE Aseonn » T H AT HE IR B R B 2 8K
®1 HRENNEFZ
Tab.1 The determination method of glycogen

mL
A ZaHE e B e

X 0.2 - -
B - 0.2 -
BB - - 0.2

1.2.4 AmbEELEAMNEL MEBELSEHN
KK BB B E %7 & (Rat Insulin Radio-
immunoassay Kit) &,

1.2.5 o A#HERE FERFADRLEAE
ALK 12 h, LB % X B & & 5F 70 & % e 200
mg/kg,72 h J5 I 11 688, 2 P 5 22 AR PR R /D
B RAE BASEREHMEIA4A. B
ZREHNBRELELS D 200 mg/kg MR, KKK HH
ZE3h,MENEMEOmn,ZZF 1 W EFEHE
B 2.5 g/kg,Fl/S 30,60,120 min M mEEHE. 4
xf B/ B B M T BE A D BURE R O Y R RE R B
HAEBLK AERERBRSEH.

2 EBREXR

2.1 FAEERIROB AEEROERSE
:of A1)

PR BEXERKADNBRAL 2 h of i ¥g . 5
FERBESENNEHERLE 2.

ZRXA.AG2hNELETERELASE
it RF /DR M S BEY WA/, SHESEL
BEER . BAMFBENERRESZEIBDESH
HATRARKERBE (P<0.05),

BMEENERBDRAS 7 h ot i ¥E. 6
FEERESENUNEERELE 3.
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Tab, 2 Effects of PP on the blood glucose, glycogen and insu-

lin level in alloxan-diabetic mice at 2 h

FF#ET BE% 1 #% ¥ B / (mmol/L)
HH BRI RERE/
(mg/g) (ng/mL) 0h 2h
FH 60. 21+ 3. 48+ 6.35+ 7.65+
A 6.82° 1.54° " 1.01 0.92
=R 35.80+ 0.32+ 21.36+  20.30%
pogiy:l 6.25 0.27 2.96 2.05
[2P)8 54,49+ 1.12+ 23.14% 19.42%
LA  6.98% 0.49° 3.48 2.52

" "RA P<0.05, SIS BARES ER;
“x % *»"HRR P<0.001, R GRANMBALKERKRE
.

®3 EMSBENBEGFMARThLE ARERELR
HREER
Tab.3 Effects of PP on the blood glucose, glycogen and insu-

lin level in alloxan-diabetic mice at 7h

F¥ ¥ 7 B5%E 1§ % B / (mmol/L)
Hy FHESE REERE/
(mg/g) (ng/mlL) Oh 2h
= 31.56% 1.18+ 5.77+ 5.63+
xt BRA 9.68" 0.79* 0.38 0. 40
BA#E 18.50+ 0.35%+ 19.14+  17.94+%
pogil:] 9,02 0.21 4.41 3,98
B 30.64% 0.96+ 16, 69+ 5,84+
LM 9.98" 0.43" 4.74 2.16* "

o "RR P<0.05, B SEAM M BALBEHER:
“x % x"FR P<0.001, RSN A RKERRE
%,

GREF AL ThHEETFSEEKEHE
o B /I BT o B Il A % O B R S B
SR B2 R B % (P<0.05), EAZEEY K
MmEESHE BALKERREE (P<0.001),
SER/NRMY,

2.2 BRSENNREWBHYW

BN EHX /RS TENE R E 4,

ML R, S E X RA/N RS R ST
W, H B 30 min KA P {E, 120 min BB
FERKF. BItkst B4 /& 8 1 4 {5 76 30 min
ORI EI M L fE — B R KT W K
HE3R B RR A 28 2 B A SR B SR RN B
BEIGCT) ., BREHA/NREHELEWATAR
J& A B8 3 OF % K7, B 48 O I % i B 5
REARHEEBHRHE.,

*4 Rz INREHBAKRA
Tab.4 Effect of PP on mice glucose tolerance
B 8] / min
OGTT #&j 0 30 60 120

FH 512+ 5.44% 11.51% 8.23+  4.97%
XtBEZ  0.35 0.42 1.21  0.25 0.45

FAtE 14.42% 15.24% 18.42% 17.76% 18.16%
XEAH 2,92 3.12 3.52 2.89 3.11

/A 15,18+ 5.42%+ 10.44% 8.07%  4.19%+
LWE 2.76  0.61 1.17  0.69 0.39

A5

3o #

Df RGN RAERRBENEERE, JURE
EESERER L AR, E R DE KT LSS
K2 R TH A S B R ETEE
RUABYIE—B 2% . B S B0 R
N 6-B AR K R 2 6] B B IR, HF B 6-BEM A A
VSR RABMHE, SRR A%, EIURMER
85 B0 I 1] 4 T 7 B 0 L A 46 0 o R & RE BB BT IR
RE B T RE B 25 . B4 108 35 % T I 0 86 )00 T 40
Mz, MR IEnE 2 BB IR AR B E
Z— . AREmhEsHnEEEMX. ESR 2R
BRAEZHEEOEENEERE. NLEHBEE,
2h(HETEBMERSHEANRH OB ETEE
RN FREREASE, ERNEREHFFEL
R 5 KB 5 0 4% A9 419 » L % 4 A R B
TR S BB BE O T AR 5 0 o AT R A R OE
BHEZRMEEAX, ThCHYTERREBA
ZRAPBHNE FRESNERSRANBEE
fe B . B B X T e A, 4l AP M i et
EmEEsERERNEZNEM.

DIEFHEOT . i F M8 1 4114 &9 b 38 1F
AL RBRAKXER IESBERIENAS,
A 2 DB IEH K, X 5 B R A K 55 5L
F,—ARBAERERERAR, BT EAR
] LAY S AL IR T I B f LA R S e 2 IR A X £
MRS HRE HERERAYK BT RRERA
FEEMNALEN. FORSRRSAERE—F
MRERG PAEIUBEGRALN RGN ERY
. MEEAUTUEZRBRS 8 ARBERS
R MARTUEELEREGEYRNRS XB
BAER 2.5 ¢ HE D RX K BE 72 K BB 5 1
k. LBRFHERFDBREEMSEEDE, DR
HrpEm E AR RS R BRI IER . RS R E
REEFAHY, RAEREBEEZRNRS B
MR B IEH 2 W RER1E A



% 48 KWMEF . GRS BABEABIAGLBERGETERFR 495

£ % X #f (References) :

[ 1] Park YK, Cha HS, Park M W, et al, Chemical components in different parts of pumpkin{J]. Journal of the Korean So-
ciety of Food Science and Nutrition, 1997, 26(4) . 639—46.
[ 2] Longe O G, Farimu G O, Fetuga B L. Nutritional value of the fluted pumpkin[J]. J Agric Food Chem, 1983, 31. 989—
992.
(31Kl ¥ EAESHN BB I#EEREAD] FTE¥RS¥|, 2002,25(1): 29—31.
KONG Qing-sheng, JIANG Ying. Isolation and purification of polysaccharide from the pumpkin and studies of its decrease
BCAA activity[J]. Jounal of Jinning Medical College, 2002,25(1); 29— 31(in Chinese).
[ 4 ] Alarcon-Aguilar F]. Evaluation of the hypoglycemic effect of Cucurbita fici folia Bouche (Cucurbitaceae) in different ex-
perimental models[]J]. J Ethnopharmacol, 2002, 82(2—3). 185—189.
[ 5] Fu Caili, Tian Haijun, Cai Tongyi et al. Some properties of an acidic protein-bound polysaccharide from the fruit of
pumpkin[J]. Food Chemistry, 2007, 100(3). 944—947.
(6] BEE. fN 050 RHEHEERNF MR X%, 2006, 18(1): 4953,
TAN Gui-jun. Summarization of study on pumpkin polysaccharid and glucatonic actions to diabetes[J]. Tianjin Pharmacy,
2006, 18(1); 49—53(in Chinese).
[71XEA. &% . 5% ERESHMIERRARNEMDAENERI] FENHAEEESRE, 2006, 22(3); 358—361.
LIU Ying, JIN Hong, XU Zhi-qin et al. Effects of pumpkin polysaccharides on blood glucose and blood lipids in diabetic
rats[J]. Chinese Journal of Applied Physiology, 2006, 22(3) : 358 —361(in Chinese).
(8l AE¥® . U3, 04, %. B/AESHEVRN G I RSERAOEKTEOENI]. B aZE, 2001,23(7) . 495-497.
X1ONG Xue-min, CAQ Jue, SHI Yang, et al. Evaluation on clinical effects of pumpkin polysaccharide granules for diabe-
tes [ [J]. Chinese Traditional Patent Medicine, 2001,23(7): 495—497. (in Chinese)
(O] HAE SEEF. BEREHESHOBEBRERARERG ] RBBRIREEREZEEDHAR), 2002, 21(2); 173
—175.
ZHANG Yong-jun YAQ Hui-yuan. Composition analysis of pumpkin polysaccharide and its glucatonic effect[]]. Journal of
Wusxi University of Light Industry(Journal of Food Science and Biotechnolgoy), 2002, 21(2). 173—175. (in Chinese).
[10] SkHZE kBB, A/AELENSE R EREOAERDL 2 ERMmER, 2002, 17(4): 59—62,
ZHANG Yong-jun YAO Hui-yuan. Revealing the effective ingredient in pumpkin for reducing blood sugar[J]. Chinese Ce-
reals and Oils Association, 2002, 17(4): 59-62 (in Chinese).

(k=% % .89

CImAFFR(AIHLHER))
TEXS IEIT R F

CIEAFEFRAXHESHNFEDEPEAREKAEZATREE LB REEHMUGEHEAN
XHESBEEREAT, PHANE H,BEHNIAF KT,

(IR RFFRIAXHESHEN RECEH R T REEFRYGEER%# M0, 819 F 2000 £,
2002 FRE B IO REFFRIAXHESHER . MNBINHEBEZS, AN EIRE. BELER
FRFHERAT KEE EEWKNEIBT .2 HRENEFDE N ADHEREFFRIAIHLH
EPOATKEMNMSE, FAXEYH(HEXH (PELHSBEXR (HFERIBEARAX
) AAKREENFRDEZR MRS, EmE FREEM.BR T/ KREEMEENLERN
B, AT KEREE BHARREXAENER FE . BIXHARLEDLE.

TR A4 FFA,128 T, B HHITH 8. 00 J6; AR RS :28—185, £ E & HERFH T ITH,
AT M AR REFREREITE., APAIEEITR., #URAT KEHFITEATR,

HB 4 : 214122

B, FHE4E . jdrwxb@jiangnan. edu. cn

it VLR ETH T ERKE 1800 5

B 3% :0510—85913501,85913522

CIBAEER (AXUHLSHER)RES




