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Effect of Water Extract of Shizidaiping Prescription on
Insulin Resistance of Skeletal Muscle Cells
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Abstract: To observe the effect of Shizidaiping formula on insulin resistance skeletal muscle cells and to explore its
mechanism in improving insulin resistance. Insulin resistant model was developed with 5 x 107 mol/L insulin intervention
for 12 h. High, middle and low concentrations of Shizidaiping formula (400,100,25 pg/mL) ( SZDP-H, SZDP-M and
SZDP-L) were then applied on skeletal muscle cells. Pioglitazone (40 pmol/L) was used as positive control. The content
of glucose in skeletal muscle cell supernatant was determined by glucose oxidase method and the expressions of AKT and
GSK-3B was detected with Western-blot method. The results showed that Shizidaiping formula can improve glucose me-
tabolism, increase the content of AKT and AKT phosphorylation level, decrease the content of GSK-38, and increase
GSK-38 phosphorylation level. Shizidaiping formula improve glucose metabolism through increasing phosphorylation lev-
els of AKT and GSK-38.
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"), 5 : A9TDOOE) ;5 /%555 % B ST ( HyClone 23
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A 5 FH DMEM 35358 ,2 ~3 I, A 0. 25% i
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GSK-3B 15 S 1@ B B M

P I8 L3R 7 R A L AT 250 T T, TS
PBS 55 2 ~3 Wk, H 20 M &1 52 52 ) T 4 A, i A48
it S ( B + 1% PMSF) 250 L, 244#% 30 min,
ARG AEVK B 58 B, B R 4 0 B U TR
145,20 “CURAFFE . Western-blot J7 i K #H 5&
HEHRILE,

2.6 ZitsabiE

S BRI SPSS 20. 0 4 K Excel 2007 i
TPNT, LR 25 R LAME « 2 (0 25) Fon,
Z A0 8] LL SR FH R 3R 7 22 434, 20 18] 7 795 L 37
55K LSD ¥, AN5FK A Dunnett’ s T3 3, P <



Vol. 28

JR TS AT K BRI i LA L 5 BR AR B Ay 5 1141

0.05 K28 XL
3 XWHER

3.1 ERERNAEMER
JEACEHILANAE 3 d J5 T IA 48U e s, [
SRR B ST HES A, S d s K LA
MM ZBRIE H , 4l iy K 2 BEARIE , D A ML
.
3.2 EREHNARFSER
NGB ARZ =M . ZLE
S AR TL , HES BeA AL, 2297 5 di T
I I IVE L2 5K W ., LBl e, It ia

AMAAK,
3.3 EEREESERIEMELSRAER
R [F) e 3 I 5 RV R B AL M 12 b J
SE AL 375 R B S LS < 107 mol/L, 5 x 10°
mol/L .5 x 10° mol/L ¥k B[R 2 24 5 1F % 4 L AT
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Table 1 ~ Comparison of glucose contents in cell supernatant and cell viability after insulin intervention 12 h(n =8, x +s)
il ?Hﬂﬂﬁiiﬁ%’&ﬁ*ﬁﬁ%
Group Glucose concentration in MTT(OD)
cell supernatant( mmol/L)
1EH 21 Normal group 16.06 £0.13 0.35 £0.01
5 x 10 mol/L Ji# % 2 Insulin 17.11 £1.06 0.36 +0.01
5 x 103 mol/L Jjfi 5 2 Insulin 17.24 £0.51 0.34 £0.03
5 x 107 mol/L % Insulin 18.38 +0.66* 0.33£0.02
5 x 10 mol/L [ % % Insulin 18.46 £0.28* 0.30 £0.03*
5 x 105 mol/L Jjf 52 Insulin 18.85+0.18* 0.29 £0.02*

H SIERAIHE, * P <0.05,
Note ; Compared with normal group,* P <0.05.

3.4 +FREAMNBHRNAMERZRAERE
E RN BRI

A EiE A A B E L R (R 2) , 5IE
W A B2 SZDP-L 2 B AR 5 (P <0.05)

LR I kS 21 i 21 L SZDP-M ] . SZDP-H #H 5 1F % 40
HETEZE R (P >0.05)  (HE BRI W] B, B
A B EMES (P <0.05) i SZDP-L 41 582 L
BILRBEZER(P>0.05),

K2 TFRFANRBERMAERAIER LBERPHEELENHM(n =8, x =5)

Table 2 The effect of Shizidaiping prescription on glucose concentration in cell supernatant of insulin resistance skeletal muscle(n =

8,x £5)

=~ ST L 375 A W
Saneh .

Cr Glucose concentration

Toup in cell supernatant( mmol/L)
1F % Normal 21.53 +1.24

i Model 24.69 +£0.97*
A% 51 Pioglitazone 22.66 £1.564
Py &3 it SZDP-H 21.84 +1.244
T FAFJ5 il i SZDP-M 22.50 +1.464
T+ FAF I Ik & SZDP-L 24.00 +0.81*

SRR ALILEL, * P <0.05; SHUHAL L, 4 P <0.05,
Note : compared with normal group, * P <0. 05 ; compared with model group,4 P <0.05.

3.5 +FREFXEHRNEBBREEERZES  SZDP-H SZDP-M HEA BEMXEHF(P>0.05),5
AKT/GSK-38 FRiEHI#2 BRI HUARR, AR P AT 5 22 5% (P <0.05) 5
a1 3R 3, AKT SRR SIEWA R,  SIEWAHRE, HURILAI A Serd73 i HRIAE S
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SZDP-H SZDP-M , SZDP-L #H TG ' 1tk 2% 5 (P >
0.05) , 57 40 [ %5, SZDP-H  SZDP-M  SZDP-L 4
WA & 22 5 (P <0.05) s BRI ZH K SZDP-M
A IE 4 GSK-38 Fik it i &5 (P <0.05) , SZDP-
L 2 \SZDP-H 4 iRFR kA% 51 fiZ GSK-38 Fik

PR Qi 1K, A7 7 W25 22 53 (P < 0. 05) o HwRfk
fir s Ser9 #H iR IK, 15 IE W 4 LU AL, BRI 4 10 2%
MR (P <0.05) , AT LB, 416007 241 2 % T

IA) o

£3 +FREANEESERIETIM AKT/GSKS38 EER AR EBBLIIRIN(n =4, x =5)
Table 3 The effect of Shizidaiping prescription on AKT /GSK-3-8 protein expression and phosphorylation in cells of insulin resistance

skeletal muscle(n =4, x +s)

gz\fi AKT/GAPDH p-AKT/AKT GSK-38 /GAPDH P-GSK-38/GSK-38
1E# Normal 1.73 £0.15 0.42 £0.04 0.79 +0.05 0.77 +0.01
7 Model 0.88 £0.09* 0.24 £0.06* 1.06 +0.10 0.28 +0.02*
A% 3 i Pioglitazone 1.29£0.05*4 0.29 +0.01* 0.81 +0.064 0.64 +0.05*4
R BRI SZDP-H 1.43 0. 144 0.36+0.024 0.87 +0.084 0.75+0.024
+ DT SZDP-M 1.53£0.194 0.44 +0.064 0.95+0.06* 0.65+0.02%4
F A5 5 SZDP-L 1.22+0.33%4 0.42 +0.074 0.81+0.014 0.69 +0.01*4

T HIERALLE, * P <0.05; SHIRIL L4, 4 P <0.05,

Note : compared with normal group, * P <0. 05 ; compared with model group,4 P <0.05.
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Fig. 1 The expression and phosphorylation of AKT/GSK-3-8
protein in cells of insulin resistance skeletal muscle
from normal group ( A), model group ( B) , pioglita-
zone group( C) ,SZDP-H group (D) ,SZDP-M group
(E)and SZDP-L group(F)
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PH #5493k iy PDK1 K Akt, PDKI 1 Jo#k g b6 T
Akt 4T AL X ) The308 3 55, Z J5 PDK2 @R fk
PEF RS A Serd73 A3 45, 1% A0 5 A Wl TR 1k T T
Ak, JEIT I GSK-38 WL 1k , V15 441 725 I 45 L b
JEA o A Aot 5 s 5 AR R o W R I 3
fit-3 ( GSK-3) S bl i A L ad 72 Hh 1) — Fb G B il ,
AT IR AU DA (%, DT L 1 R D
A, S EUIE T . GSK-3 4> GSK-3a il GSK-
3B WIFh A, 76 H 5 WL 32 2030 i GSK-38 K44 4E
o KA ZACPiRT, AKT  GSK-38 %5 845 X F
FIRSEH o AKT SR 2E 35 OB A5 i i) 26 B LA
R AKT JEPRS , B3 UL OB O A, R
FHIFEET , Akt i BERR Tk iE— 25 fff GSK-3B 7£ I Ser9
BEER L , 330 GSK-3B (7% VE A, T SOk IR 5 B R
TR AL, , VTG M S5 - SO0 S s o it g
R AR .

ARWFFTLA SD A= L R A B B LA i R B 5T
X4, I I BT WA ST R RPN A A g
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