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Hypoglycemic activity of a polysaccharide from the roots of Arctium lappa L.
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Abstract
roots. The hypoglycemic activity of ALP1 was determined both in wvitro and in vivo. In vitro hypoglycemic assays,
ALP1 significantly inhibited the activity of a-glucosidase, and the 1Cy, of ALP1 was determined to be 0.518 4
mg/mL. In vivo hypoglycemic assays, ALP1 significantly reduced fasting blood glucose level, improved glucose

A polysaccharide coded as ALP1 was prepared and purified from Arctium lappa L. (A. lappa L. )

tolerance and islet tissue lesions, reduced nitric oxide synthetase activity, decreased reactive oxygen species and
malondialdehyde levels, whereas enhancing the activity of superoxide dismutase. The study indicated that ALP1
has good hypoglycemic effect on diabetic mice, and the mechanism may be related to slowing down the absorption
of carbohydrates in the intestine by inhibiting the activity of a-glucosidase and reducing the oxidative damage of
diabetic mice.
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2.2 % %4 ALPl AR Sh 3 4] o-F) F 42 H 8569
Eh

SRR, LAY 3 - D- Nk IR A 4 0
H (PNPG) WJEY), IE - # 25 WHH B 1035 M.
FORE AR S I I , 75 B e S 454 pHL 6. 8 PBS
ZEvp i, ALP1 (0.039 ~ 5 mg/mL) 1B | 5 B
(0.039 ~ 5 mg/mL) 73 3 5 o %5 W 1 W
(1 U/mL)20 wLiR%),37 CHEE 10 min, FIAJRE
¥ PNPG (5 mmol/L) 20 wL, iR %7, 37 C
30 min Ji5, A 0.2 mol/L Na,CO, & [k V. %
N7 T 405 nm Zb I E WESCRE o DA AE AR R
PBS {25 0 B, BT M/ PR XS B A
XT - BRI R (%) = (1 - A/Ag) X
100,20 : Ay S RLSERE PBS AR il V5 TR 114 W i
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Table 1 Inhibitory effects of Arctium lappa. L. polysaccharide ALP1

and acarbose on a-glucosidase activity (x +s,n=3)

Inhibitory rate/%

¢/ (mg/ml)
Acarbose ALPI1

0. 039 11.58 £0.49 "~ 0.78 £1.25

0. 078 21.10 £2.75* " 12.05 +2.55"
0. 156 35.08 £1.33** 24.82+1.95**
0.313 48.97 £0.81" " 34.43 £1. 19"
0. 625 60.95+1.10" " 70.53 £2.31* "
1. 250 71.50 £0.85" " 85.26 £0.35" "
2.500 79.00 +£0.50 * * 88.72£0.20" *
5.000 84.20 £0.21" " 89.68 £0. 15" "

ICsy of ALP1 and acarbose were calculated to be 0. 518 4 mg/mL and
0.416 7 mg/mL, respectively
“P<0.05," " P<0.01 vs blank
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(50 mg/kg) ,STZ T 0. 1 mol/L AP FBREE Mk
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R4 40 2 BENLSE 0L S 1, B4 8 Ao
) R B 4 | FH P X B 41 (MET, 200 mg/kg) |
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(300 mg/kg) ALPI =55 541 (600 mg/kg) . #E'H
By RER WG IESET . BRI RS TR
DT RS T AR R AR AR B K

MG Z5R 57 TR, B R IR E R AL 5 L, W) i
WL LMD T JH . BT RES T SR 25 Rk
iR 14 h 5 LIRS THEHE (2 o/kg) , 7090
TELZ5RT (0 min) , 245 25)5 15,30,60,90, 120 min
HRCHEE R i 00 7 W . B Jm 1 IRER 245, AR
Rifil,4 °C 4 000 r/min B0 MIEFEA )

TR AL, 10% rhrk O RE [ ORAFAFIN . F2iK
FR & 7 R U E ME b % ROS MDA | & & &
NOS F1 SOD iy JB i 20 2R kA7 A0 A ety 2
HE Ze(s i R

2.3.2 3 %45 ALPL xP#E s BE AL R o 4B 09 %
i A S IR (FBG) MEil 45 5 3k 2. STZ /i &
LA (1 ~7 ) FEE 1 JH)E (8 ~14 d),
W7 25 I8 1B 29 2 18 mmol/L, ¥ 5 F 16. 50
mmol/ L, IR N ) . ZJ5TFIR 45 T ALPI
TBITF (15 ~62 d) g 45 R W25 ) 4 i =5
MAERA R TR B, 5 42 K .49 K .56 K .62
K ALPL 3 A5 4IA 7 4100 23 1 I 2 AR 78
BRI (CEgs R g ih) L 28 62 K, Ik, b e ) o 41
FBG 435/ 15. 66 ,14. 15 ,13. 57 mmol/L, {i§ F &
HIZH (17.89 mmol/L) , & T FH M 254 (11.41
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Table 2 Effects of ALP1 and metformin (MET) on blood glucose level of mice (x +s,n=8)

Blood glucose/ (mmol/L)

Group Dose/ (mg/ ke) 40 47 d14 462
Control - 5.16 £0. 18 5.60 +0.48 5.48 £0.34 5.37 £0. 83
Model - 5.54 +0. 16 13.77 £0. 16" 18.35+1.31% 17.89 £0.91%
MET 200 5.51+0.22 13.75 £0.72 18.00 £1.39 11.41 £1.79* *
ALP1 150 5.41 0. 18 13.75 +1. 68 18.00 +1.05 15.66 +1.53
ALP1 300 5.61 £0.27 13.51 +1.75 18.13 £1.18 14.15 +2.44
ALP1 600 5.52 0. 15 13.56 +1.35 17.99 +1.33 12.63 +0.72*

1-7 d:STZ injection;8-14 d:stable for a week ;15-62 d:administration of ALP1 and MET

#pP <0.01 vs control group; * P <0.05, * * P <0. 0lvs model group

562 KEZy)m , 28R 14 h, 5 1 RO i
(OGTT) 45 RUNK 3, 457 2 o/kg #i%MiG,15 ~

IR A EE 25 T 16. 50 mmol/ L, i 1™ H 52 451
T FHPELL, ALPT & s 4N B B i 2R T

30 min Pyt L LB SURAUNGLAE MIHI AR BURAL BT AR 5 TR
Table 3  Effects of ALP1 and MET on glucose tolerance (x +s,n=8)
Dose/ Blood glucose/ (mmol/L)
Group - AUC
(mg/kg) 0 15 30 60 90 120 min

Control - 5.84+1.42 8.10 £1.39 9.17 +1.51 8.06 +1.02 7.26 +0. 86 6.79+1.17 932. 81 +20. 00
Model - 18.06+1.93"  26.37+1.93"  25.85+2.39"  21.51+1.99"™  17.37+1.23"  17.29+1.51"™  2538.20 +40.00"
MET 200 11.98£0.93° " 22.89£2.85" 22.36£1.78" 1520 £1.67°°  13.82£0.57""  13.23+0.31"" 2005.44 £+12.58""
ALP1 150 15.43 £1.16 26.04 +1.89 24.93 +3.04 21.48 +2.60 19.60 +0. 79 16.73 +1.79 2 550.73 +45.09
ALP1 300 14.32 £1.45" 27.22+0.74 23.52+2.50 19.47 £2.26 16.75 £2.73 14.16 £2.57"  2344.26 £40.41"
ALP1 600 13.38+1.98" " 25.77 +2.46 22.55+2.90" 1778 £1.69" " 14.22+1.68" "  13.41£2.66" " 2155.87+91.65""
#P <0.01 ws control group; * P <0.01, * * P <0. 0lvs model group

DA RS RULHT, ALPL mifl SR rh R A il B,

PRIGIASIRY B, REAT 2530 o ALK A /K P, XA 9
Ui — @ MRS ERT, B ALPL &5 500 53R 7 AR
T ALPL H5l 41, ALPL K50 & 413097 BOR A
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0.05) ,MDA & T2 4 (P <0.01) , 25 B W5 R 9
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Hhwm e R T w225, Ui ALPL /]
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Table 4 Effects of ALP1 and MET on the activities of NOS,SOD,ROS and levels of MDA (x +s,n=8)

Group Dose/ (mg/kg) NOS/(U/mL) SOD/ (U/mL) ROS/(U/mL) MDA/ ( nmol/mlL)
Control - 14. 64 +4.57 95.02+17.8 1.48 £0.43 7.02 +1.01
Model - 24.10 +4. 43 81.04 =2, 59* 2.30 £0.72% 8.62 +1.46%
MET 200 38.08 +6. 52 82.82 +12.30 1.48 +0.38 " 6.83+0.67"
ALP1 150 32.94 +4.78 85. 86 +6. 80 2.09 +0. 68 8.63 +1.38
ALPI 300 25.91 +4. 62 87.90 +1.61** 1.66 £0. 63 7.40 1. 10
ALPI 600 19.75+1.30" 91.50 £4.50 * * 1.27 +0.51 %" 4.81+1.06""

NOS: nitric oxide synthase ; SOD ; superoxide dismutase ; ROS;reactive oxygen species ; MDA ; malondialdehyde
#P <0.05,*P <0.01 vs control group; * P <0.05,* * P <0.01 vs model group

2.3.4 3 54 ALPL 3948 R A B A KM B 49 %
e BB B AR R AT W A A HE G
@ OB A MR R RS DI A (B 1) o W
SR 1 BZH 22 84 2= A I BRI AL R 254
TEAE T IR b B2 2RI TC AR 1R IRAE , 73
TR A W B A AT, A, BRI AE , JB )
TS WAL s 525 EV 2 HO A, R TR 24 IR 1 4 R 2K L
Gk, EASAHLI o] WA FRE (2248 , I T AR

{
0,
e

Figure 1 Effects of ALP1 and MET on pancreatic tissue ( x400,HE)
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A Control ;B; Model ; C: MET; D: ALP1 (150 mg/kg) ;E:ALP1 (300 mg/kg) ;F: ALPI (600 mg/kg)
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