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Anti-diabetic Effect of Aqueous Extract from Potentilla discolor
in Type 2 Diabetic Rats
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[ Abstract ] Objective: To observe the effects of aqueous extract from Potentilla discolor Bunge ( APB) on
blood glucose and lipids level in type 2 diabetic rat model. Method: Three week-old Wistar male rats were divided
randomly into two groups according to random data table: control group with rat standard diet and model group with
high-fat diet (HFD) for 16 weeks in order to induce insulin resistance and type 2 diabetic model, the HFD group
was intraperitonealy given small dose STZ. Then, the model rats were divided into 4 groups: model group, positive
control group ( pioglitazone 4. 05 mg - kg™') , high-dose group (400 mg - kg~') and low dose group (200 mg -
kg ') of APB aqueous extract, 7 rats in each group. The control group and model group were fed with distilled
water at 10 mL - kg ~'. After 4 weeks of drug intervention, the fasting blood glucose ( FBG), serum triglyceride
(TG), serum total cholesterol (TC) , serum free fatty acid ( FFA), serum low-density lipoprotein ( LDL-C) and
serum high density lipoprotein ( HDL-C) were examined. Result; Both the aqueous extract and the pioglitazone
group significantly decreased FBG, TG, TC, LDL and FFA level, and increased the HDL level (P <0.05).
Conclusion: Aqueous extract of P. discolor may offer an alternate treatment for diabetes by regulating fasting blood
glucose and serum lipids levels in type 2 diabetic insulin resistance rats.

[ Key words | Potentilla discolor aqueous extract; diabetes; glucose; blood lipids; insulin resistance

[KFEHEHE] 20110531(010)

[(BE€mB] EPBRAESEDH(2011DFA30920)

[E—EE] JEH, A YR, g B2 25 By 6 W PR B H I R AE TS , Tel : 13466705591 , E-mail ; yanzhelin@ yahoo. com. cn
[BWMEE] X, W LR 208 A2 T, Tel : 13801020306, E-mail ; thliu@ tom. com

- 216 -



I, S5 T K SRR 2 BB DR I K 2R BT O BURE AR XIS 5 e

B R 48 K M R L e AR A
Y, h AR AR AR KR Ay, HRH
M RE A K&, BA AN
P I A BE kI R 2 TR, ARk TE b
JRIR IR ST P T R A I R ORI
B R K BB Y D T o E R A O B R R R A
R SCB B 98 A A A B 2 R ALk
SR A mE BE (alloxan ) B gE IR A WK
(streptozotocin, STZ) 2 & il &5 B 40K U8 T~ 1) 31 4
BERY WL M BE S Ak, T S sh WA 5 N 2K 2 R
PR ) 2 S AL TR A7 FE AR 22 5

Bl N2 A 5 7KF B0 A DB 388 v AR 7 2 2l
AR 2 B PRI (type 2 diabetes mellitus, T2DM ) ¥l &
B Z AT o R R (TR) R T
T2DM Y56 2%, 100 5 AR IR 2 IR & J i iR L Al
B SR R LGS AT R AR B 1 TR R Dy 2 R
WEPRIA o 5 JE MR FR 1 TR 2 49 B B 0 — 20 7 4 /N5
A BE R A R (STZ) , B r e i g YA T, m] LA
e A A 2L, BB OB 2 BUBE PR 1)
SRR TR T AR B R BB T S, AR SR
K 3 A Wistar K EUs IEMESR 4 DS HJE, — %
ip NI STZ(35 mg-kg™") 5 5 2 AUBEIR S IR 3}
PR Y, L R b UL rh 24 0 1 B B O X AR
RPN RN N1 ANV LR A
1
L1 3 HEPE,3 IR B FLAY Wistar K 40 H,
SPF %% MK (53 +4) g, Mg A b 50 4k #4224\,
B ARAE S SCXK (51)2006-0009, SPF 4] 37 BR 3% | i
JE(22 £2) C MR EE 50% ~70% , B S50 12
h SEHR 12 h JRE S, i KR AR B /NI 43 OR T 15
PR AT A, BB S, H R ROk
1.2 fakE AR dEGRRAC )7 - 8 T 23% , oK AL
Y 53% , & Wi 5% ; w5 Jg A R I O3 : 5 e R
58.8% ,JEEME 20% , %5 10% , 45 25 Ky 3% , IR [& %
0.2% ,BH 1 8% ., AL mt R Iy faEHA R A A .
1.3 259 Mik5F  #1 H ¥ Potentilla discolor Bunge
(PDB) , 28t 5 v B 2 K 27 v 2 2 e A WU 042 25
BN PRI A R ARy RIS th b st P R 2y
R 22 e AR WO 2R AR i . 25 B 3R IO R 1 R
IKHR OB, T ik R R AR - b 2 AR 25 UK BT 3 K,
IR 530 A A 25 R AR 10 A% 4 (10 % 5 LA % 8
B AU | 23500 2 1.5,1.5,1 huad 5 JF 3 K
RO T UE W, W 47 =, 70 C B2 T 1, B ik,
it 80 Hfii, BN 1 g $2IUYIAH Y TAE2 5. 95 g0 #hTR

me A% S0 B Re b ot RV L A R A AL it S
H20040267 ;STZ iy Sigma 2% &) 24k, 4t 5 S0130,
-24 °C {#4%,H 0.1 mol-L"" (pH 4. 4) k715 1R -
PP R AN 2% wh i vk FECE A 0.5% (10 g-L™") 1y
STZ ¥ W, BB 3 FH . ot 25 Mo Al (1) 5 2009 %%
2401097 5, H i = g M & L K & ( GPO-PAP %) .
52 WA (ME) 5 2009 55 2401096 5, Ui 235 A i R A6
D50 6 (B ) -t 24 WA () 7% 2009 55 2400820
MRS ORI R R, e S /2 i T
S10930046 . Lk i 7 & 35 W A v = 4t J7 25 9 BF 5%
Bt o MAREAS B 2 B o AR 3 4R [ 2 2001 5 2406595
5, A % & KA H] (Roche)
2 FHik
2.1 A 40 FUMEME 3 R B 3L Wistar K RUIE
PEMEFE 1 5 #ie B P 7 3RIL BEAL B 7 H AR
g XF HRE T bR ME DRI SR A 33 HUOE IR SR 16
JEJG o Tk — 25 H 5 R 5 R AT K OB AR A Y
AL, R T WA/ R ip S BRAK I 3R (STZ,35 mg
kg ™) AT 2 BBREALA, ip STZ M55 3 K=
B 12 h 5, I o i B, DL as B i B > 11. 1 mmol -
LY 1R B S dm o . 2 B e 8 A K R > 33
mmol-L_],$u%]“§/%o WA 3 HIMEA &
fH <11.1 mmol- L' ,TUAIBR, A 28 H K BAT
B A
2.2 A% KR 28 HORR, M
BEDLECF Fe i, 4 R B0 v KR R L i A ) T
MBI B4 7 R BEOEWREA 7 HAE
Sy Xt B LS GBI AL (4. 05 mg-kg ") B 1A K
F 4 (LA 25 531,400, 200 mg-kg ') ig 4424, 45
AW N 4 8 IE W4 B B 4 # 10 mL- kg '
IR TC TR K
2.3 bRASCRAE RAR AR MR
2.3.1 fREWG S RIESLI TR 4 R, AR
6 h 4% 241 KRR .
2.3.2 AEMBEAWE 53 007E SR ET RS 4 6
AR 6 h, bR ML, B A A S S R il
Ko
2.3.3 IMBRAIE  FESE 4 ORI 32 kO, 4
B , H Sz 7020 4 [ sl AR AR 43 000 A i v A AR
FEBE (TC) H il =1 (TG) | % B i & F (HDL-
C) L% R 1 (LDL-C) K dif B AR TR (FFA)
2.4 Giil2EEk W SPSS 10.0 GEit# R br,
AR LA v 25 Fon, AR SR BRI 2R O 25 4%
Mro K KR P <0.05 I, 25 H G558 X,

$ 217 -



A 18 BH T H Hh S 5 R A g Vol. 18 ,No. 7
2012 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2012
3 &R B 5 IR R AL AR L, R A R BRI B R T

3.1 FARMEKATSEAREMNEM dE 1 AH,
N ZH 5 i R 5 K B E 5 0E A B I B (P <
0.05) , = g M % 45 41 K B2 ) M 8 B |8 25 5,
it 25 T W4 JA S, IE R A KR E W W8,
(516.2 +11.6)g BN % (539.7 +3.7) g, T 15 4 441
KRB A HE B #E T R, (5372 +8.2) g R
(497.9 £8.4) g, "zl (4 Y B kA% 51 R T
W4 )5, SHA L, 4% 4K RUAR A AR [ AR Y
B

3.2 HBAKRRSEKETG FBC K FH2E{L  Wistar
KE/NFIR ip STZ(35 mg-kg ') 5, Al LA S 25 1

(P <0.05), 1548 By Kot 4% 51 R+ 150 4 8
i, SEIRA A, 2S E s R E R R (P <0.05),
v g 25 T A B i 41T B 30.59% , B R R N
HFFE19.51% , B A BRI B4R R 10.23% , DL
1,

3.3 KA KREUMARKFA L H5IEH 4R
KIZH TG,TC,LDL,FFA K E F+ & (P <0.05),
[ HDL 7K & 2 B AIR (P < 0.05) o R 42 K
W) S kA% 5 i+ $5 4 8 5, Rl TG, TC, LDL, FFA
AP B AR (P <0.05) , HDL 7K P & 2 JH & (P <
0.05), W#E2,

*1 ZBEAXBREERFBG TN (x+s,n=7)

= /g FBG/mmol - L ™!
215

/mg-kg ™! %0 J4 554 550 J& 554
IEH - 516.2 £11.6" 539.7 £3.7" 5.0+0.4’ 5.1+0.5"
e - 537.2+ 8.2 497.9 +8.4 13.1+1.0 13.0+1.1
A% 1) ) 4.05 533.8+ 9.1 528.2 +5.2" 13.4+1.4 9.3+1.4’
FoE i) 400 534.2 +12. 4 523.4 +4.1Y 12.3+0.9 9.9+1.0’

200 533.2 £10. 1 521.4 £4.5" 12.7 1.0 11.4 0.7’

T SR D P <0.05(% 2 [).
F2 FBAAXRMABKENTN(vxs,n=7) mmol -1, 7!

21 51 # 4t /mg-kg ! TG HDL LDL FFA
% - 0.56 +0. 02" 1.44 +0.08" 1.92 0. 11" 0.48 +0.03" 0.27 +0. 02"
LAY - 1.20 +0. 26 2.46 +0. 16 0.79 +0. 11 1.86 +0. 12 0.52 £0.02
H A% 1) 1 4.05 0.86 +0.05" 1.27 0. 10" 1.05 £0.05" 0.72 +0. 10" 0.43 +0. 04"
B B R T 400 0.78 0. 06" 1.65 +0.03" 1.06 +0.03" 0.82+0.07" 0.42 +0.01"

200 0.94 0. 12" 1.89 0. 04" 0.99 +0. 08" 0.94 0. 06" 0.34 +0.03"
4 it S 18 O % 5 i P 5 X TR U 2R R 2 ) K Ak

ARSI BFFE T 25 B BOK AR IR X 2 R
3 TR R SR A% AL | o i 9 52 om0, SR ) 2 K 400 v g
R 5 0 /)N 391 2 4 Uk 7 R (STZ) 3 3 (19 B JR 5 TR
YRR, BESE R, R 3R K RS OB D R
PrEE T Randle JEFR 8% K1 4 %5 037 5
ST RR G BR 0 o Ak A I B 96 52 56 & W R Y
TESET L G R S A G e S Z R (IR) A2
B DR (DM) [ i ~7 1 e D 25 . 85 g B8 T LA
LA BB UL T R 5 7 0N B 2 R KRR
(19 2 05 2 MU o I AR M A 25 L & A 1
JERl . HRTIA R, B IR PR S S TR (0 5w g
BRI XTI 1 2 0RO B B e LA I R
DR AR BIF 5 e % 16 JE 40 726 Mg M2 5% 1) F F9 ek vl LA
- 218 -

Mo SEGME 2 BUOBE PR B ) A AL A G RR , AT 4R AR
P, JF HAE— & R B AT N 208 R T 1 i e
PR AR, oA H RGBT 2 RUOBE PR 0 2 AT 8508 4 1Y
& EE R

PLEIESE , KA ) STZ( > 50 mg-kg ') F5(
JiR 5 B AN LA T, IR 5% B 4Nt 43 b i 1 28 7™ FEFRAIG,
T2 00T N T RS FRAG 5 /N il  f STZ 7T % % B
2 InS-1 JA T, W R 0% 243 IR AR 3 A7 404,
BB 2 FE0RE PR 00 R R

EN G S R i RN el
(FBG) K-8 E T+, B T B4 K BUE B 2 A
LB 5 R AT, 28 0% B T 1B I R, e i
FREEIE N2 2 TROBH R s 19 & 1ok 8 R BERRAE , 150



I, S5 T K SRR 2 BB DR I K 2R BT O BURE AR XIS 5 e

BT R A 300 8 R R 3R /N5 i STZ 5 S A48
ORI 2 RUBE PR TR 2 W A 0 2 1 2 1Y o
25 ] DA Z AR BRI ST R R I IR S

W R S e T B 1) B REAOE 2 0B T o I b
CIRVS 3 By TROEE S (b IS N B T k=
FHe RE T AR 105 108 5 B 2, B B 1 kY .
I3 A TR 2 25 0 1 R 2 BHL, IR 8% 2= B0 s i A
BEAIS, B 0 i o il & rh FFA R B2 7 &7, 3
JHHE A AR L TG, 3 11 fm 8 s g AR 25 0L . At
FEAESE 2 B AR IO Rl DB A A I IR

Wl R A8 HA R R R AR AR, A S
(R T 4 R F STZ 5 S W5 PR Je , R T Hy (537.2 =
8.2)g %% (497.9 £8.4) g, WKW ,STZ H A B
AR, ol LA B A0 25 /> B 4 ik
Ho 137 LA 2 B s 4 By otk 4% 51 B 4 J85 5
A5 AR B A I I 3G, 3R B 2 R LR IR
3 1A% B 9 ) AR

AHFGE W v 2 B 1 R AR LY TR B 4 R
J& AT W@ B A% TG . TC LDL K FFA, 3¢ i HDL /K
Vo BESE RN BE RO AR A S s 45
1037 8% 20 23 rh B BT K S, BT DA 9s b K I A N A 4
FEEAE , PR B nT B A R Y It B B 1k A PR
IR A HAE FIPLHE R T A
R,

[ &% 3Tk ]

(1] Emefl, TR AN, 5. B KO R
/IN BRI W A JH (0] VT o = 2 B 2 4R, 2005, 17

(2):53.

(27 whak W], sk, REIM AR, 45, vl 24 B 11 200 X R s K
BRI BE 09 52 m [ )] db H B AR B A R, 2002, 4
(1).23.

[ 3] AMEEAE,BEAE, A, 5. B0 X I 4 W A TR
BRI R B4 R R s B 2 e [ 1] A 2
[ [ 25,2007, 18(7) :163.

(4] dbAe. B e By B s 1F T A AL 0 /Y 52 36 BF 5T
[D]. FEF AT K% P2, 2006 1.

[ 5] RandlePJ, Garland P B, Hales Cn, et al. The glucose

fattyacid cycle; its role in insulin sensitivity and the
metabolic disturbances of diabetes mellitus[ J]. Lancet,

1963, 1(7285) .785.

(6]

[9]

[10]

[11]

[12]

[13]

[14]

[16]

Reaven G M. Insulin resistance, hyperinsulinemia,
hypertriglyceridemia and hypertension: parallels between
human disease and rodent models[ J]. Diabetes Care,
1991, 14.195.

Man Z W, Hirashima T, Mori S, et al. Decrease in
triglyceride accumulation in tissues by restricted diet and
improvement of diabetes in Otsuka Long-Evans
Tokushima fatty rats, a non-insulin-dependent diabetes
model[ J]. Metabolism, 2000, 49. 108.

Oakes N D, Cooney G J, Camilleri S. Mechanisms of
liver and muscle insulin resistance induced by chronic
high-fat feeding[ J]. Diabets, 1997, 46. 1768.

Gao Z, Zhang X, Zuberi A, et al. Inhibition of insulin
sensitivity by free acids requires activation of multiple
serine 3T3-L1

Endocrinol, 2004, 18 2024.

kinases in adipocytes [ J]. Mol
Youngren J F, Paik J, Bamard R J. Impaired insulin-
receptor autophosphorylation is an early defect in fat-
fed, insulin-resistant rats [ J]. J Appl Physiol, 2001,
91 2240.

ORI TE Bl BTN, 45 2 BOBE IR S A R Y
W Rt R [T]. b B L8 Jr 5 o Z i, 2005, 11
(5):62.
Saini K S, Thomson C, Winterford C M, et al.
Streptozotocin at low doses induces apoptosis and at high
doses causes necrosis in a murine pancreatic beta cell
line, Ins-1 [ J]. Biochem Mol Biol Int, 1996, 39
(6): 1229.

Reed M J, Meszaros K, Entes L J, et al. A new rat
model of type 2 diabetes, the fat-fed, streptozotocin-
Metabolism, 2000, 49. 1390.

Catalano M G,

treated rat [ J].
Aragno M, Mastrocola R, et al.

Oxidative stress skeletal muscle
diabetic rats [ J]. Diabetes, 2004, 53 1082.

Pushparaj P N, Low H K, Manikandan J, et al. Anti-

impairs repair in

diabetic effects of Cichorium intybus instreptozotocin-
induced diabetic rats [ J]. J Ethnophamacol, 2007,
111 430.

Sakatani T, Shirayama T, Suzaki Y, et al. The
association between patients with and without coronary
artery disease [ J |. International Heart Journal, 2005,

46 619.
[ TR 5]

- 219 -





