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Polysaccharide from Anemarrhena asphodeloides treats diabetic rats
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ABSTRACT: AIM To explore the therapeutic effects of polysaccharide from Anemarrhena asphodeloides Bunge
(PAA) on diabetic rats and potential mechanism of action. METHODS The rat model for diabetes was estab-
lished by intraperitoneal injection of STZ (60 mg/kg), and sixty rats were assigned to control-, model-, glib-
enclamide- (25 mg/kg) groups and three groups of PAA- (50, 100, 200 mg/kg). Drugs were intragastrically ad-
ministrated to rats once a day for 28 days. The rat body weight, glucose tolerance, fasting blood glucose (FBG)
fasting insulin (FINS), IL-6, TNF-a, CAT, SOD, MDA, insulin receptor substrate (IRS1), Phospho-IRS1 and
elucose transporter protein 4 ( Glutd) were tested. RESULTS PAA could increase rat body weight and FINS
level, reduce FBG level, and improve the glucose tolerance. The levels of 1L-6 and TNF-a in serum, and MDA
content in hepatic tissue were decreased, and the activities of CAT and SOD in hepatic tissue were increased.
Meanwhile, PAA could also reduce the Phospho-IRS1 expression, and increase the Glut4 expression in hepatic tis-
sue. CONCLUSION PAA has an anti-diabetic effect, whose mechanism is involved in anti-inflammatory, anti-
oxidation, decreasing Phospho-IRS1 expression, and increasing Glut4 expression.
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MBI ET (MRARREZ) , A GEHEY
( Anemarrhena asphodeloides Bunge ) [ T 1 R
2, Ve, BA LR, YT W AE K
sEchktt o BUARZY ORI R, R R B
WS SRR . ORIEZRIE . BURMLERSE . AHL
MR, WIS, W, WARRENE . SRR
B ViR, BLAR. PUB. WA, M
KGR TE B a8 Ry T VR 2 WA, B
HEIRCRY . SN AR A ROR Sy 22—, T
e 170 4 I 15 PR /S BRUR) IR G Rl 5
WS AR, (R AL IF R I, R, Ase
S TEE— LW B 20 (PAA) HUHE IR 1
FREERT |, RTH SR e RS R
T FEAAROCHE , WAL BB R IBLE, it
— B TF R AR 2205 R 2 o3 i BURE PR 25 ) 22
E R EEA
1 5N
L1 #h4 WEHHSD K, KBiHE 200 ~ 220 g,
MR RS s P o 32, 3V ATHIES SCXK
) 2015-0012,
L2 ZHpFek A JEE 2R ADKEE | Bl
L RS R 85.2% 5 A AIANR (Mt
20150208 ) , SA#RVLEG o 25 A7 BRZS 7 77 s S IR
R (STZ) (4t 20141108), Hi3E[H Sigma 24
A $2 fit; FBG (4t %5 1510317 ), FINS (it 5
150428 ) . 1L-6 (4t 5 150831 ), TNF-a (4it =
150222) A i) &, W U )i im e Rk 4 ey A
RTAE A s o &b &M (CAT) (it 5
20150520 ) . # & 1k ¥ L # (SOD) (Hit 5
20150809) . TN it (MDA) (#it= 20150126) #5
IR & T AE 5t AE 7 AR I HORAIE T s R 3R 52
&JEEY 1 (insulin receptor substrate, IRS1) . Phos-
pho-IRS1 (Ser™) FI#j 2 WGtz HE 11 4 ( glucose
transporter protein 4, Glutd) £ o8 [ $1{& Sy 2 [H
Santa Cruze 225 F= i o
1.3 ME  TCL-16G-A AULIR & .0 (B
PR AN ) 5 ND-1000 %928 4R ] W43 556 i
i (EEEENARAR); GC-1200y Bk 4 1%L
10 CPEBHR 2B IO 2 7] ) 5 DT-2000 Y,
TRN CHEBBRMIAALER) 5 9602A B FRAL
(b 3 A e A BRA ] ) 5 ] 28 BE Al i 7K
% (£ Bio-Rad 247]) ,
2 FHiE
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s 9 SD R,

HHUOK AR E, JFmMFHET (22+1)C, 40% ~
70% FHXTIEEE T 5 FH 0.1 mol/L (1) ¥y 168 iR 2% vh il
(pH4.2) [Ci| STZ ¥, 412 h iaess e,
B R 60 mg/kg, IF 2 SR R AR B Ay
TRZEPi . W ST STZ 72 h J5 B kB, &
I FBG 7K, 4 FBG=11.1 mmol/L i, A\ Ml
2.2 WAL % FBG=11.1 mmol/L [k Kb
HLA ARSI | #E 5 AR L[ 25 mg/ (kg « d) ] FI%0
BEZHEAL[50 mg/ (kg - d) ], [ 100 mg/ (kg - d) ],
= [200 mg/ (kg - d) ] FlaEEZ, BH 10 2, 7EK
BEEE 2 RITURTE 2452, 1EH A AR AL ZH HE A )
R AE AR K, BEREAZN 1 Ik, 252528 d, 7
25 2 W (R T3 5 UDULER 45 2R BRI — OIS, JF 34
SRR T R AR 1
2.3 AR A FBG, FINS K-Fieml  FE4525
20 d mf, REEER 12 h, J I 5 0 4 0 S W
(2 g/kg), MHIFEESEO0, 0.5, 1, 2 h4 4Af[A]
SUBERIKIUn, BB, R S
H A AL BRI %E FBG /K-, #E4524 28 d BF, Bk
R B, M s Bk B, 4B s, T
=20 CUKFAVRA7 85 o Fae BRI & v B 5 vp (9 G
AT, 2359100 E FBG % FINS /K5,
2.4  foik IL-6 Fo TNF-o A-FHm e B H &0
BH A5 i ARG I A5 B SR FH ALY Tl EER s 2 00 e A 7Y
K EUALE TL-6 1 TNF-o 7K,
2.5 B4 CAT, SOD 7%t & MDA 44 3 #
KEAILSE, B Z, HBRZE0 Cryd
FRERKIE VR . KRGS 2, A2
K 10% ISV, B0 ETEW,
BT =20 CUKFERAF# o 4% BRI & 3 i 5
(ORI AL B, A5 AU K BRF 240 CAT, SOD i
P K MDA &5 &,
2.6 Western blot 7% # M AT 48 22 IRS1. Phospho-
IRSI #= Glut4 £ ix L “2.57 30 Rl 40 FH
AP BN, AR ke REA T AR, W
73447 10% SDS-PAGE Hijk . i, ECL %Ot
BB, HHE Western blot 2547, 1705
RSB 50 ¥, % IRS1, Phospho-IRS1 ., Glut4 5
GAPDH S5 FEBUME Z HUAE N = F AR &
2.7 it FHH R SPSS 17. 0 B4t A %L
WEHEAT 0T, BURHLL x £5 FoR5, ZHN B R
FH one-way ANOVA ¥, Wi 2% F SNK-q ¥,
M P<0.05 B, RUWEREAGIFE L,
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3 &R FR1 MBSENERXRERENHEMW (X5, n=10)
3.1 B SETEAKRIG—BEARKRESTH Tab. 1 Effect of PAA on body weight of model rats (x =5,

#em MR R R B IOBRE, M=, [
RFRIERNEZE ., 2K, 2RI R
=L BANER, SIEFALE, K
WL (P <0.05), W H 4 TSR IR A BE 2
WEIS , BRI BURS MORSAS 2 0 kst , R S5
R LLHR, &4 RBARR & B EEM (P<
0.05), W1,

3.2 JmdF ZHEXTALA K RAEAT 09 Hrh FEES

“—

n=10)
a5 MEGRE/ WIRIATR, 4 28 RIRE R/
ZH 71
(mg-kg™") g g

IEH 2 — 218.17 +21.45 275.49 +34.48
AL EH — 217.56 +20.12  153.41 +25.85*
¥ L NIR A 25 221. 14 £19.48  247.54 +30.05*
JRE S22 50 219.39 £18. 13 193.35 £22. 02*
AR ZPEhAIEA 100 214.25£19.12  226.62 +26.51*%
HE 2RS4 200 216.96 +21.50 241.28 +31.17*

e %E#-?QELI:K,*P@ 05 ; SHERIZH A, * P <0. 05

EREO.5 h 5, IEHA . MIRIRA K20 A RS 0.5, 1, 2 h 3 NaFalBay ] DL g
% TR EE 2 0 I U L, T RS R 2 A 3 A A R %i‘fﬂﬂiﬂmﬂéﬁn’ﬁkﬂ?éﬁﬂ%‘ (P<0.05), W32,
WA B, SHEEA R, M2 55E
R2 NESEMERKRREMEHZM (X x5, n=10)
Tab.2 Effect of PAA on glucose tolerance of model rats (x =s, n=10)
e/ 23 1 A/ (mmol - L")
£ 51 .
(mg-kg™) 0h 0.5h lh 2 h
IEHH — 4.97 £0.93 .45 +£2.16 9.51 £2.33 5.64 +1.08
PRI L — 16.15 +2.39* .04 £4.58* 32.73 £5.25 " 19.32 £2.35"
BN AR 25 7.62 £0.82* .85 £3.25* 13. 18 £2.75* 9.67 £2.13*
HIBEZ I B 4L 50 14.13 +2. 38" .43 +3.19* 19.01 +£3. 46* 16.17 +1.33*
HIEE 2N 5 100 13.24 +1. 04* .82 +4.57* 18.55 +3. 87* 14.23 +1.95*
A 22 M e ) 200 11.86 +1.75* .58 £2.63* 15. 81 +2. 34* 12.72 2.51%
FE SRR, * P <0.05; 541 A, *P <0.05

3.3 4md B HExELA KR FBG & FINS K -F o)
W SRR A AL, BRBA K FBG /K- i Tt
f (P<0.05); P REBAR, oy il ny ik
WG, SR AR, FBG KEHRFEE (P <
0.05), SIEH4H L, #EAIH KL FINS 7K - B
WAL (P <0.05); SHAIALE, M2
FIEA R FINS A A it e, Hrbrh, &l

HERBAGIFEL (P<0.05), W3,
®R3 MBZHEINEE AR FBG X FINS /KR

s, n=10)
Tab.3 Effects of PAA on FBG and FINS levels in model

S (x

rats (x xs, n=10)

L% FBG/ FINS/
2151

(mg-kg™")  (mmol-L~") (mU-L°1)
EwdA — 5.08 +0. 87 21.29 £2.46
HETRIZ — 16.21 +2.77*  11.26 +1.52*
TSR IR 25 7.38 +1.36%  17.14 +2.71*
B Z RS A 50 13.95 +1.74*  12.05+1.89
HIEEZpE 100 12.04 £1.35%  12.66 =1. 46"
HIEEZpEm AR 200 10.17 £1.34*  14.98 =1.85"

s IE A ALEER, * P <0.05; BT, *P <0.05
3.4 fedr % HETAER XK L6 o TNF-o K 89 %
o BRG] RUAY 1L-6 il TNF-o 7K F & 3% FH 55,

Eﬁﬁéﬂttﬁﬁﬁ LA X (P <0.05);
HEHGETIK, b, SRRAMEEZE2Rd)E, 5
PEAIZH LA, TL-6 Fil TNF-a 7K 35 1 SRR (P <

0.05), L4,
x4 HNBSHEMNERKXR IL-6 1 TNF-a 7k F B 2 N
(xxs, n=10)
Tab.4 Effects of PAA on IL-6 and TNF-« levels in model
rats (x s, n=10)
T F 1L-6/ TNF-o/
2150

(mg-kg™)  (pgrmL™") (ng-mL~")
IEHH — 63.20 +12. 19 1.23£0.23
AL — 102.32 £15.19%  2.64 £0.36*
HEFN AR 25 77.45 £10.26*  1.78 +0. 25"
HIBRE Z I 4L 50 93.13 +13.62%  2.26 +0.34*
HIEEZHl 5 2 100 84.26 +11.17*  2.14 +0. 28"
A2 A 200 88.67 £12.91*  1.83 +0.31*

T HIEHAE, * P <0.05; SHAL I, *P <0.05

3.5 4w B pEATAEA K R CAT, SOD &M% MDA
SREWNY A SIEFA R, BSR4 KRIFHS
H1 CAT 1 SOD i 14 B W B A%, 177 MDA & 45 2 B
WA, ZREAG%ITEEXL (P<0.05); X
BATIK, . SREMAR2H28 d )5, 58
RUZH L4, CAT A1 SOD J& B Ay, 1 MDA &
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AW BEIR, 2RAEASITFEL (P<0.05),
WS,

3.6 #ad % HEarAE A X R IRS1, Phospho-IRS1 #e
Glud £k ehgrm  HIEHHRRAMLL, BAIZK
B IRS1 RA A B &2 (P >0.05), Phos-
pho-IRS1 ik WZHN, 1M Glud B FFRL, =5

x5 MBSENEB AR CAT, SOD FEK MDA &F =

HAEG#E L (P<0.05); SHEHATE, |,
PRI 28 d J5, SRIAIA AL, IRSI
HrLBEZM (P >0.05), Phospho-IRSI I 2
AR, 1 Glud I, 2R AA5%IFEE X
(P<0.05), W#*6., E1,

Y2l (x x5, n=10)

Tab.5 Effects of PAA on CAT, SOD activities and MDA content in model rats (x +s, n=10)

G F R/ CAT/ SOD/ MDA/
20 51

(mg-kg™") (U-mg prot ") (U-mg prot ") (nmol - mg prot ')
IEHH — 27.25 +5.12 192.27 +23.22 14.14 £2.15
LRI — 16.52 +3.65* 84.19 +16.63 26.28 +4.44 "
BN AR 25 24.38 +4. 19" 157.23 +21.76* 16. 59 +3.26"*
HIEE ZHEAR T 20 50 19. 15 £3. 66" 125.18 +19.21* 21.26 +3.17*
HIEE 2 AL 100 20. 86 £4.94* 152.52 +17.38* 18.74 +3.62*
HIRE 20 a7 B AL 200 23.83 +4.18* 171.25 £16. 72* 17.86 +3. 47"

TE: SIER AR, * P <0.05; SR LA, " P <0.05

*x6 HMEFSEEITEE AR IRS1, Phospho-IRS1, Glutd FEFEM (X £s, n=10)
Tab. 6 Effects of PAA on IRS1, Phospho-IRS1 and Glut4 expressions in model rats (x +s, n=10)

215 8P FHE/ (mg-kg 1) IRS1 Phospho-TRS1 Glut4
EwaA — 0.53 0. 14 0.38 0. 05 0.74 0. 11
AL — 0.58 0. 06 0.79 +0.10* 0.29 £0.04*
TSR IRZH 25 0.52+0.08 0.46 +0. 06* 0.65 +0. 06"
HBE Z IR 4 50 0.61 +0. 12 0.57 £0.08* 0.38 0. 05*
IR ZpE I R 100 0.63 +0.09 0.51 £0.07* 0.43 +0.05*
HIR: 2 ) e 200 0.60 +0. 11 0.54 +0.08" 0.56 +0.09*

H SIERALIE, * P <0.05; 5HIAI b, *P <0.05

[RS] - — —— A —

L v - | R .
Phospho-IRSI e B - . .-

Glutd " e - — *-

GAPDH. [S—_—— S ——
KA IER KA KRR PR mn R

HNR4
H A FK4A pr g
Bl1 %EZi#ENEE AR IRS1, Phospho-IRS1 1 Glut4
RIEHIEIE (X x5, n=10)
Fig. 1 Effects of PAA on IRS1, Phospho-IRS1 and Glut4

expressions in model rats (x +s, n=10)

4 iFig

il PR ok S8 B8 A T PR TR AR, AT LA
SURZFOFRAE, MABHEHR T . A YT
BEPRIG L5 2 IH B s . IRYS . IFRERifG . Fl
PRPP RS E AR, RBRRG P ECR A RELEA
R, WOMOR B2 1 2 B 1 #E @ 1R
BARR P2y, DU SR BA PO IR 1 B 36
PG o A ST LA AR 20 R T G, RO
KEERATI, 7, sfEzlsE, “=2—
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AT AR R BRI IR AT ) R AR, AT R
I, [, AR RE AT DL SRR B 4
Va2 RE )1, WAl LAREAIK FBG /KF, B4 FINS
Ko VA LSERER, i A — 2 PR IR
WE

HETA Ik, 5 PR 9 & 08 ML I A b A T
R, AT R 3R 3K R B IS5 08 RS 1Y) & A= % D) A
K, WEFERM, IR A AL IL-6 Al TNF-a 7K
BETE S EARLRT, AT ZHGTE,
KLY IL-6 Fl TNF-o 7K I 35 A%, BT —5E
MBTRIEH . Mo, ZWRas R, AL
TR T v T DR s 110 2 e il A 43 Y T 2 A
@', CAT 1 SOD ik F # AT A LEE, HA
B E B R HLR S 2 A R R 1R
MDA SRzt S Ak =9, ] LA HLAAR P g o 52
FALIR IR, NI, CAT, SOD jf 4 &% MDA
A = 0T AR VEM A 9 (8 AR R K o 45 T4
BIRBAIEEZHE 28 d J5, JH414i% CAT #1 SOD i
PR E TR, i MDA &4 i WAL, RHAEA
—E WP A
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IRS # F1 Z 2 e % 22 (5 188 6 v B 2 1 A
HH, Hd IRSE EZATENE . Be . &8
FHLUD, PR RE 5L IR PR EEE
Y, F LR 307 4 B A kWAL R, AE
SR R 0 S Y Oy T A AR, TR
THE S 7 BRI, 2 BB K
BRLIRSL (Ser™) @ERIL/KF 35 4w, W ad iy
i 5 2R ¥R ZH ZUrh TRST 25 1 BT 22 A TR W R AL 7K F-
T L ) 4 3 i I 2 AT RN B0 SRR 1R Y
Glud y IRS1 FiFfE S 30T —, BAMYY
JHF 20 % 2 2 W R SBCRE T AT, TRl s ] DA ik
1 ) K R R R R TR (1% 3% P T R W S A,
S A DA IR 125 0 28 R
KL, ASBIEGE 25 58 1 JHB: 220 X A5 AL O BT I v
IRS1, Phospho-IRS1 F11 Glut4 FIAMI W, KB4
HBH TR, b BHENIEZEE, SEAH
%8, Phospho-IRS1 ik g F &K, M Glud g &
Hhne VALS5IRERM, 2RO IRIEER S5
Poli /R 8 3R A 538 % 1 Phospho-TRS1 % 2 35 K 14
fn Glud [1)R5H XK,

MZ, ABREERE RS T2 EA
PUOMEPRAEVE T, ZAEH S HPT R . i, wid
Phospho-IRS1 i35 K34 N Glud A A4 %, (H
AARAEHIHLEIE A FRRABEE .
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