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Studies on the Hypoglycemic Activity of Lycium barbarum L. Water Extracts
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Abstract: Lycium barbarum L. plays roles in anti-aging,anti-fatigue,anti-fatty and immunity
improvement. We used alloxan-induced diabetic mouse model to investigate hypoglycemic activity
of Lycium Barbarum L. water extract(LBWE ). Metformin hydrochloride solution (Met) was served
as positive drug. 28-day LBWE treatment significantly reduced mouse blood glucose compared to
model group. LBWE strongly improved alloxan-induced weight loss,abnormal symptoms of food
and water intake. The hypoglycemic activity of LBWE was further confirmed by the inhibition of
serum glucose in glucose tolerance test. Moreover, LBEW-treated mice showed low MDA and high
SOD and GSH-Px activity compared to model group,suggested that LBWE prevented oxidative
stress associated with diabetes complications. In conclusion, LBWE has a hypoglycemic effect by
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preventing oxidative damage.

Keywords: Lycium Barbarum L., type I diabetes mellitus , hypoglycemic activity, anti-oxidant

Bl AT A 305 KO 1 4 v B AR 3 T = el AR
T LW DR 1 K R B A LT s, R
RAH 3% N EATHEIRIF, BE IR 32 2 AL 45 7 Fp
SRR T RUBE PRGN 1T B R . 1 HORH PR R
[ 5 R AR AR PR % (IDDM) , i B IR s 35 1)
5%~10% , ZA T PRI S HLIR IR 2 B 20 i L 4%
PTG F B e M o a8t A% AR BE 1 A
FAH TAE 5 B0 2 08 R A, B At Ak Ho R T
22 ) RE T 1 7 o pE Moy R BE AR R B AN
RS B 45 ], fe 2 5 30— A RS2 00 5 1005 B0 42 A b
PRI FE K AE 1 A o 1 ROAE PR 1) BLRURE AR 2 2 IR |
JUVE 9T MR R S | R R R R R S
WL 1 BB PR R AT AR A S LA
A LLR A AEAT AT AR 4 B, T RUBE PRI A 6 204K 5 1
SR B R A RRAEIES, H AT R - Sk va 77 B IR
(251 8 53 o 9 5 2R LRI BRI R A i AR
PEF R R AURE RGN T RS E AR T
TREE S Do 0 o8] 791 oo 7 9% 8 00 1) ) R 2R 11 A
SEALIN I ), R 2820 A A 2 s, i
SEYRYT 2 ok 2 s D AR TE — SRS AR IR
M AE | FLER B RR IR AN B 45 | A AP A 22 45
i A B SR Sk BIR AR B AE T R R
NGB IG5 245 W R 9T Al R 1 97RO 22 R A AE
e KA 78 &, % B2 2547l ok AT SR — A E R
Pk o T Ak 2 BERE IEAE BB RAL S T
Bl DR 5 10 DR 8K 24 0 1 8 I AR FY,

Ml FZ A0 T (MRARZ), & A+ 5 M
T SR R RSk S AR I 6
BRI, JREZGRT AR B E5 R
AL B A R EE B A AL T AR, R Al
THEUE B B AT RE 2% 5 %, WU 57, PR AT DA K 4
I REEM TR, BESERM KRR A 2405 |
NS FCRBRE M A0 AT A5 B R B 0 1 S A
O F B AR 0 A T8 EL AT 6 I 0 3 M (R B = A G
) R GLA5E

V35 R D 48w e N7 1 FR0OH DR s /DN BB A
LR T EARL K S ) (LBWE ) X0 4 bR A 5 A1
/AN BRI A KT (08 5V S R B X 1 i A

PLEUNEER AR €2 SR AL

1 et

1.1 FER R FI A S

JEORE: T R MIAL ; BB AR /DN B (R 18~22
g, BHAIES N SCXK-(7)2010-0001, H K FEY)
il A5 T B AR

R ORI AN VD = AR AR IR R
B0y A BRZS 5] s UVMINI-1240 B0 66 HA
5 Rk 30 24t GENESIS SQ 25ES A1 i+ 4 HL
[ ;SMF-320A Z 9N ZE 4% . T Fg & sl R A )
HS-4B fE R AE PR K 8 R A2
1.2 LWHE
121 #H&#4& BT EAREE 7E 80 C R
b 1:80(g/mL) FEICHTE] 3 h 404 F #2803 k., &
B, I R 2 PN ZERR W4 . Wedn 159 2 ) 2
U 26 VT8 5 B 20 Cokas b A7 4 Ll
A H AR KV 1
122 IBBEBRBDIBLV G E IR B HAE &
BUKH T 7 d 15%% 1K 19 /N B9 1E % ) 57
WP Sh i  F/NRAE & (R EEK) 16 h )5, 1E
i B O 4 T E A TR (150 mg/kg, I T A BRER UK BR
FHB ), TG 3 h #EBHA T 25%# %8 1 mL/
100 g, 24 h J EAE St e —wk , HAL 72 h J5 IR &
Jok N SR AL 0 4 B A e B SHL e ot AR R R ORI
F 111 mmol/L /Iy B A0y 3t A R ) /N B

A S (W R /N BRBE AL 3o L4, R4 10
H AT AT A

B R B 40 (Model ) ; ¥ B %5 T 10 ml/kg £
HERIK

BH P Xt B ZH (Met) « B 45 T 125 mg/kg HIE: R
T HOBUNA W (Met ) 5

FIAC T K 3R 9 45 25 41 . 8 25 T M0 AT F K 32
g3, BT 53805 52 0.1,0.3.,0.9 grkg;

BEHLEEBCIE /N 10 B, B REB ST 10
ml/kg AEFREL K AE 25 A BRZL (CTRL) .

BREMNGEHADNRGH 1VIR, R4 8,5
RAC 3% 52 50 2 1 B RG MR B B R B0 IROK R

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.3 2019



HEL X

WET T EAACAKI M AT v9 R 3 AR R R AR AE R

B LIRS S YR S — AR TR, S B )
JAFR R — AR, RIRG 2] 5, TR 2500 )5 /D R
PRGNSO o DR A 18 PR 0 T T SE
Sl ) 7E 1) 37 300 8] 75 B A KoK, BERR 3 R 43R
BE, % IR R RN B A R AE (22+1) CHI
50%~65% , HICXT A, H RS EA 12 h/d,
1.2.3 D RAkE sk e KRG 2 )E /DRy
FE A, A5 /N 12 h AR Ak
IKAE LI IE 5%
124 #Ba ¥Rk F ik FUH/NRESHZ28d
Je , WiH 12 h S5, R I S5 bk DA BBt 0 ot 5 L
) 4 L BE AR, P 5 45 T 2 ofke B BE VW, 4390
FL5F ARG 0.5.1.2 h PRI I 22 4% 21 1l p
B, WEEE R R s A BE S . LB IR ZE (AUC) R
A T AR TR AR G A it AT

AUC=(0 h M8+ 0.5 h 1fiL4# ) x0.25+(0.5 h Ifi.
¥+ 1 h I )x0.25+ (1h M+ 2 h Ik )x0.5
125 fmiRAARMKE BERTELESERE, £4/0
AR (AEEK)12 h JE IR BRI, 1 7 30
min J5 & 04 B L7 (3 500 r/min, 20 min) , B H 4
2T 1.5 mL 1 EP &, & T80 CUKFE IR AR H
1.2.6 dedEieml kMR BROBEDN 2 R Ul
ST 25 0 d A28 d I A A% 4/ B 2SR I b
1.2.7 A2 HALEE (SOD ) Fo 5k H Bk A2 B AL M
B (GSH-Px) 7&# /& =B (MDA) sk Eml & K I8
R G UL, s /N B S H SOD  GSH-Px 17 4 il
MDA ¥ & |, 25 T i 5 0 U500 & o A1 3 b B
Jo 11 Jo 2 0
128 HZEEMKEY (HDL-C) FHIKZEEKEY
(LDL-C) & JE el 2 AR Y50 & 3 B, I 7 /) B
1iL3% LDL-C Fl HDL-C A9 ¥ 7
1.29 %t oAk AR EE ¥R
B R HEMR 25 (SD) R, s R SPSS16.0 421t 4
Pracm gt . 4 P<0.05 WHHA MAFES T4 X
2SR M P<0.01 BN AEIRER B ENES

| 2= i

21 HMREKIZEYIIER R KRMEE BKEME
RENHN

SOG4 SRR VU A I S R /D RUAR
FIGINENE . 46525 4 5, SEERILIA L, Met 41711

1o 7 A AL K B2 9 (0.9 o/ke) 35 B0 /N BL A K
KRB, T A BTG (P<0.05) , W3R 1., fE4 24 28
d J&, WA AL B i kK 784k, 5 CTRL 44 4H
Fo BB ZH /N BUIH AR BE 2 1 B W FIK (P<0.05) , X £F
BRI = 22— BREIE . 5 Met 25302,
MAC 7K 372 9 6E fE B 8 a0/ B SR i R 2 6
I TR IE 7 KT (P<0.05) , SEE 45 R R W A
HAT 038 Bl PR /N SRR APIR B B 1 T, I BE 12 1
BRI /N Bl A AR A

*1 SHEHTSKRHWEFHEM SYWEBRRKBNEITER
Table 1 Results on the bodyweight gain,food intake and

water intake in each experimental group

i FE | MR | KRR | SYEER
— (¢f(kg-d))| Hahn/g il g

25 L4 = 6.78+0.047 5.98+0.79  0.85+0.21
REA 20 = 1.61£0.29  9.18+1.43" 1.65+0.35"
SFT 4 o5 i 20 0.12 4.57£0.98* 4.24+1.78* 0.75+0.09*
0.1 1.97+0.25 7.97+1.61 0.73+0.11*

ALK AR

o 0.3 2.12+0.14

7.27x1.03  0.62+0.19*

0.9 3.99+0.32* 5.27+1.05* 0.67+0.27

U B 7 #{H+ S.D.(n =10), F one way ANOVA HE17
Gt 20007 ca SRR AU H B AT B 4 (P<0.05) ;b 5255
YA L HAA 3 (P<0.05) .
22 #)AE K IR BN 4 4 PR 9% /N BRI 0 B B2 Tl

U 2 48 20 2 R i (1L 17 1) 2 o, K e ]
0 I R B B S T R R R R I
I WOHE DRI Y e EDWLAE . 1S40 2 28 d Jm, 43 )
F 0 d 128 d P/ B s AR £k, 55 0 K i 4 1B A
RIS IR bR (SR AR ), R IR 2
Je 0 2 23 T At W AR 2 2 I IR K CSE AT R T 1L
mmol/L, 5 CTRL 41 25 5 i 3% (P<0.01) , 156 BH U 4 w5
WE B BT 7 AR Y T ALK R /N BB S AR
20 A e ,LBWE 7£ 0.3 g/kg F1 0.9 g/kg BFFEAL T
28.38%Fl1 44.29%11) %5 I8 A K F (P<0.01), WA
1, Ut B M AT 7K B2 O B 05 7 2550 o 11 52 360 % IR s 3
Y0 1 AT B e OB S M
23 WMIEKERYMHERFNROREGNEM
=40

AR bE e 2 o 2 B LA 48 A A1, 1T LU A B2
W i R A A o VR Sy — o o 2 W £ S 0 TR
Wi & FH LA T 06 5 B 40 T BE R HIL A4 X I i 1
PATRE NIV 42 28 d I, S A TR 2 o/kg Hi %

LRSSt HRLZIR 2019 £ 3BEEIH




RESEARCH ARTICLE

HU Xinyu,et al: Studies on the Hypoglycemic Activity of Lycium

barbarum L. Water Extracts

251

I AR 2/ (mmol/L)
> IS s

pres
23
o

CTRL 120 0.1 0.3 0.9

Met.(mg/kg) LBWE/(g/kg)
U4 AL (150 mg/kg)

B - B £S.D. (n=10), HBETIL Y CTRL 4 L4, ## P<
0.01; 5 BIAIA AL, * P<0.05 ** P<0.01,

B 1 HiEF kiR B X 48 bR 9 /I BR 2 BE I 4 K T B9 B2 T
Fig. 1 Effect of LBWE on fasting plasma glucose level in

diabetic mouse

BEVS WL ,2 h POEL IR A8 4k, CTRL 41/ BRU7E 1
R A A B WU ,0.5 h B IR ZKCEBE A THE 1 h S
MEWR 52 28 16 % KT B 4L /IS BRUFE 45 T 481 7 A
V0.5 h B i AR s #) 16H (31.81+1.19) mmol/L,
2 h WAL T, & 25 A 35 1Y/ BRTE 45 7 4

40r o CTRL Model —eo— Met

W
(=}

TR B /(mmol/L)
[ ]
[=}

t/h
(a)

-4 0.1 g/lkg LBWE —e- 0.3 g/kg LBWE --*--0.9 g/lkg LBWE

EREW WS 0.5 h ¥ B, {2 Met 4 DL K&
LBWE v 5 7 H: 41 (0.3 g/kg F1 0.9 g/kg) 7 1 h J&
I W5 T 46 18] 1E H K KA . 7E 2 h 1,09 g/kg
LBWE 697 /N, H bk FE Lk E 5 (8.99+
2.08) mmol/L, WL 2(a), AUC £ R 5 i Ak K
LR FF B, WLIE 2(b) , Lh g5 R M AT HE B
I A DU A E 1 5 1 /0N R PR T e 1 00, 3R )
XoF A 058 2 5 SO I T e AT — i R IR VR
2.4 #FE k3R B4 X B PR 9% /0N BR I BE B 22 i

e IR G T i ot A 36 25 L 78 0 PR ik B8
M R, B SR B % R AR - [ R
(HDL-C) B AIG , A% % B2 B 25 1 — B & B (LDL-C) 7K
SEFHEN, 5 CTRL /N B H, D40 e 35 5 )5, #52
AN o HDL-C ZKF L3, i LDL-C ¥ JE T
[ (P<0.01), VLI 3, [A] Met 45 245 B MRECR 5
RERIZH A e, LBWE 7 0.9 g/kg &K T 40.71% 1
M LDL-C ¥ (P<0.01; B3 (a)), HI@ T
116.91% HDL-C /K (P<0.01; & 3(b)) ., 25 %M,
MIAL K 2B B AT 5 Met A BLAY SR, vl LAk 38 4
PRI 51 62 1 IR A 5 B4R, ALK R s O i 1)
RESERE,

sr

193 -~ (=)
(=] w (=}
T T

AUC/(mmol/(L-h))

—_
w
T

CTRL 120 0.1 0.3 0.9

Met.(mg/kg) LBWE/(g/kg)
VYA IE (150 mg/kg)
(b)

BAE Y E£S.D. (n=10) , BRI 4 5 CTRL 41 LL 3R, ## P<0.01; SEIRIA L #2 ,* P<0.05 ** P<0.01.
B2 Mg FRRINYIERR/DNR OREMRER AUC 89510
Fig. 2 Effect of LBWE on oral glucose tolerance and AUC in diabetic mouse

2.5 HREKREBRY X ERFDMRALENLEED
A1

A A IO ORI DR ) I A R A Y
o M, N T (MDA ) 2 R i A A B T )
Z—, SOD nlf A F o A A b B AL it E AL
S, WA e H o S AL Yl (GSH-Px) AT LA B Hh i

PEAERT - OH 355 & (4 i BT A6 ), DR 440 L R 25 4
AR 2 8EME . 525 AL/ BUMT EG U 4 0 15
S BE PRI /N BRUALTE GSH-Px L & SOD 5 & B &
/0 (P<0.01), T MDA & & W] & 2% J+ = (P<0.01),
ULIEL 4, 15 B 4R s I S SOME PR /N BRUR A= T R o
HAEAI S, R B SRR A d AR T R A

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.3 2019



P
e

T F T A A RI Y xF va EE e i o RO A R0 TR AR R

LDL-C/(mmol/L)
T M
> Lo L o L o

o
n

(=1

CTRL 120 0.1 0.3 0.9

Met.(mg/kg) LBWE/(g/kg)
DU (150 mg/kg)
(@)

401

HDL-C/(mmol/L)

120 0.1 0.3 0.9
Met.(mg/kg) LBWE/(g/kg)
PUAMEE (150 mg/kg)
(b)

Bl P EME£S.D. (n=10) , BRI 5 CTRL 41 L4, #4# P<0.01; 5B 4] Ll ,* P<0.05 ** P<0.01,
3 MRFARRYMNERFNRLDFRZFERES (LDL-C)MEZEKEEAQ (HDL-C) K&
Fig. 3 Effect of LBWE on LDL-C and HDL-C in diabetic mouse

AR KT T T 45 25 ) R A R B2 B ) 4% fife 3 b
WA, BT 4 M Met AR FKIEBIGIT )G,
/NBUALTE o SOD \GSH-Px 16 44 i 35 5 T U 2 |
T LY o MDA 3% £ ] A T A AL 2H (P<0.05) . H
FL A AR S0 AT T /K B2 U 1 RO ZE 4T Met, BLA

201
16 *k
ok ok
=
£ 12t
2
=
T
7 8r
&)
#i
41
0
CTRL 120 0.1 0.3 0.9
Met.(mg/kg) LBWE/(g/kg)
PUAEIE (150 mg/kg)
(a)
200
160
=)
E 120
2
a
F 80
40
0
CTRL 120 0.1 0.3 0.9
Met.(mg/kg) LBWE/(g/kg)
PU4IEE(150 mg/kg)
(b)

300

H

25

20

MDA/(U/mL)
o3

0
________ 0.1 0.3 0.9
Met.(mg/kg) LBWE/(g/kg)
PUAIERE (150 mg/kg)

(©)
Bl P {EH£S.D. (n=10), #EAIZ5 CTRL 41l &L ## P<
0.01; 5HBIAIL ThEL ,* P<0.05 ** P<0.01,
B 4 MIEFKREY X HER % /BRI iE GSH-Px.SOD #n
MDA K5
Fig. 4 Effect of LBWE on GSH-Px,SOD and MDA in

diabetic rats

S 58 4 AR S A AT 1 K AR BORT DL i R 5 1R
RN A AT € A

MECHEHEE MMM

VE 35 2R U 40 e 15 5 A S S 6 M DR s /N
BRSO 17 S i) e 52 B %) B3 a4 R % i i A
FHIEAT TR, 45 R R

1) AL 7K O E A e T PR s 452 18 /N Bl
1) 2 IR K P o 11 IR A 4 W i, 28 7 DU 4R
MR W 15 8 DR /) B 3 20 B T R

2) N E BE DR /N BRUIL TG LDL-C A1 HDL-C 1

LRSSt HRLZIR 2019 £ 3BEEIH




RESEARCH ARTICLE

HU Xinyu,et al: Studies on the Hypoglycemic Activity of Lycium

barbarum L. Water Extracts

VB, 2% B M AC T K 4 B T A A8 R 5 | /i
LB P S B G, ELA I LR 3 1

3) ik S AL B U 6 I B SOD |
GSH-Px I MDA ¥ B ity 8 5 /5 T, 91 28 43 A7 L vl g
(R BB AL . &5 52 B M Al 7K 42 BUY) v] Rg
T 2l S AR N R, D 1 5 40 i 1) 4 A 45 47 T A )
R BEAE

MRAESCHkR B AR, HEY T B Z Rk iy
Hoh ZHE26 Mk R B BRI 2
5y 28 LA K A MR R 107 1R 4 B A — 5 B 1Y) o I
Tk o R 23 RN 24 1T 0306 P B o e 2K
20 W AT LA 2o 52 ) IR 8 3R ML SZ AR T R 3R RBE
JEAFEAN, A H R R — 220 T AL 1
Hh afi Al 22 R I B 1R AT 4R

S 3R

[1]LUO C,ZHANG W N,SHENG C Q,et al. Chemical composition and antidiabetic activity of opuntia milpa alta extracts[J].
Chemistry & Biodiversity,2010,7(12):2869-2879.

[2 ] DEUTSCHLANDER M S,LALL N,VAN DE VENTER M, et al. Hypoglycemic evaluation of a new triterpene and other
compounds isolated from Euclea undulata Thunb. var. myrtina(Ebenaceae ) root bark[J]. Journal of Ethnopharmacology,2011,
133:1091-1095.

[3 ] SHEN Ziling,ZHANG neng, YU Huarong. The prevention and mechanism of 1,25-dihydroxyvitamin D3 to type 1 diabetes
induced by streptozotocin in KM mice through regulating Bax and Bcl-xL protein expression[J]. Journal of Chengdu Medical
College ,2006,1(2):91-95.(in Chinese)

[ 4 ] HAMDEN K ,JAOUADI B,ZARAI N, et al. Inhibitory effects of estrogens on digestive enzymes, insulin deficiency,and pancreas
toxicity in diabetic rats[J]. Journal of Physiology and Biochemistry,2011,67:121-128.

[ 5] 55, U PR 25 4 0 e A A0 114 e 7 K v D], T BH - PR BH 25 81 K%, 2006.

[ 6 ] PRABHAKAR P K,DOBLE M. Mechanism of action of natural products used in the treatment of diabetes mellitus[J]. Chinese
Journal of Integartive Medicine,2011,17(8):563-574.

[7]1YANG B K,JUNG Y S,SONG C H. Hypoglycemic effects of Ganoderma applanatum and Collybia confluens exo-polymers in
streptozotocin-induced diabetic rats[J]. Phytotherapy Research,2007,21:1066-1069.

[ 8 ] LIU Yanji, LIU Jinfeng, TIAN Xiaoyan, et al. Polysaccharide of actinidia arguta and activity of blood glucose and lipid of decline
[J]. Journal of Food Science and Biotechnology,2012,31(1) :86-89.(in Chinese)

[9 ] PARK J H,PARK N S,LEE S M, et al. Effect of dongchunghacho rice on blood glucose level,lipid profile,and antioxidant
metabolism in streptozotocin-induced diabetic rats[J]. Food Science and Biotechnology,2011,20(4) :933-940.

[10] ADEWOLE S,ADENOWO T,NAICKER T,et al. Hypoglycaemic and hypotensive effects of Ficus exasperata vahl. (moraceae)
leaf aqueous extract in rats[J]. African Journal of Traditional Complementary and Alternative Medicines,2011,8(3):275-
283.

[11] WANG B S,LEE C P,CHEN Z T,et al. Comparison of the hepatoprotective activity between cultured Cordyceps militaris and
natural Cordyceps sinensis[J]. Journal of Functional Foods,2012,4(2):489-495.

[12] YANG Shaobo,ZHANG Qian, WANG Juan. Research advances in natural food resources with hypoglycemic effects and their
mechanism[J]. Food Research and Development,2012,33(4).211-215.(in Chinese)

[13] WU Qingping, XIAO Chun, YANG Xiaobing,et al. Food (medical) use bacteria polysaccharide material down-regulate blood
sugar function and its mechanism[J]. Acta Edulis Fungi,2009,16(3):80-86. (in Chinese)

IBEEE JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.3 2019



