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Effects of Shizidaiping on PI3K,P-PI3K and GLUT4
Expression in Musculi Skeleti of Type 2 Diabetic Rats
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North China University of Science and Technology , Tangshan 063000 ,China

Abstract: The aim of this study was to explore the improvement function of Shizidaiping on insulin resistance of type 2
diabetic SD rats model and the influence on the expression of musculi skeleti insulin signal transduction proteins PI3K,
P-PI3K and GLUT4 as well as to provide experimental basis for the clinical application of Shizidaiping. Breeding induced
SD rats with type 2 diabetes insulin resistance model was developed using streptozotocin, high fat and sugar. Practice lav-
age intervention on model rats with high,medium and low doses of Shizidaiping and set up normal control group,model
group and metformin group. Eight weeks later, practice normal saline lavage for normal group and model group. Fasting
blood glucose and glucose tolerance test were carried out before using the medicine, after 4 and 8 weeks of using medi-
cine. After 8 weeks of using the medicine, glycosylated hemoglobin ( GHB) , glycosylated serum protein (gsp) and c-
peptide (c¢-p) were examined. Insulin resistance index and protein expression level of musculi skelet were calculated.
Then statistical analysis was carried out using SPSS 20. 0 software. Compared the treatment groups with the model groups
after 8 weeks of using the medicine, it was found that FBG,PG2h and AUC decreased significantly (P <0.05 or P <0.
01). After the treatment finished, there was obvious difference between the treatment groups and the model groups on
GHB,GSP,C-P and HOMA-IR (P <0.05 or P <0.01). There was no obvious difference between different groups on
musculi skeleti PI3K (P >0.05). The protein expression level of P-PI3K and GLUT4 of the treatment groups was signif-
icantly higher than these of model groups (P <0.05). Therefore , Shizidaiping can reduce blood glucose of type 2 diabet-

ic rats and improve insulin resistance (IR). Its pharmacological mechanism was possibly through improving of protein

expression level of P-PI3K and GLUT4 of musculi skeleti.
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AR AT 0 o T 00 — A8 A QPR B , o [N e
WP 2% o 1 2 i R B SCRR 3B % B, AkEr AT
JEUU:IJE‘@'\ PN I L A A IS T A PR O

FEGIER Y O TR ATT AN B AR T AR I
jﬂ{ I7 IR, S5 At 7 MR B TS UE T+ T
FRFT5, BT SR E 5 kB T3 AT AR S 36 PR s
R BRI K ST 3038 B I 400 Mk 5 3R R T ik
SR UBE & RARBTHL ] BT AT o ARS8
i 57 T2DM gl 4 45 8, WL %¢ -+ 5 AR J7 X
T2DM A U KB JULBR &% 3R {7 5 PIBK # &
M % S B AR IR IS, AR 7 s kAL
Jige & ZR AT HOAE FIALH

1 WS

1.1 &\F. hARA
1.1.1 &5

FER AR T 2 (22 [E Sigma 43§, streptozotocin,
STZ,20151116-070 ) ; ¥% 4k 1fL 7 25 F1 (GSP) M i &
(P e A D H AR A BR A W], 5 20160125) 5 4%
R £L 4 1 (GHb ) i & (R st A R A R
INELLHES 20160125) 5 — FFRUIK - (26 1 v ifi 5
T2 A R E] L 45 : 1407117 ) 5 2 £ 1 A el 4K
(K> =1 e BB A FRA 7], 5. 2429EN)
LIANFA SR i (2R & B R 98 e il A R A )
f1t'5-:201504 ) s PIBK[ 141 ( 1) 52 5 A FRA w
HE2  GR148856-7 ] ; Anti-PI3K [ 340 ( 11 ) 52 5
ARRAF],H#5 : GR194710-23 | ; GLUTA [ 140 ( |-
1) AR AL S . GR-214525-1 ] ; GAPDH (1)
BT FRHA RA AL S : AAS6133)
1.1.2 $#H4%A

W T b [l R L B 24 A BR S wD  fR
FH 7 9 ) S 2 0
1.2 ¢z

M200PRO i #5 1% ( 3 + TECAN /~ &] ) ; TB-
215D BYHL 43 B K- (L 28 2RI R G A R
o)) s ERR A M e AR (K VD =8 A W A% I
B ABRA T ) ST 16R mtkfigd & 08 R s O
HL(ZEE Thermo Scientific Sorvall) ZIhHE R Tk ( 3
BIO-RAD {f1 ) ; Bif% Z 45 ChemiDocTM CXRS +
System ( 35 [E BIO-RAD {H4%) .
1.3

SPF fit et SD KB (180 +20) g, g H 4=k
SR 5 2 0 9 8 o, T 5« SCXK-( %)

2014-0001 ,
2 RWHE

2.1 #HYREFE

S R A Gy /Y W e A1) N X ST S I |
A 6 £ ER 1) 80% (1) C BENNHA N, il 15 5 4k 22 fin #4
IV 2 b, SR 5 1L UE 2538, Rl 5 i RS 2 IR RS
TRA PR 2590 5 1 25 A K BLZSHLIN, A 6 £
JKRIZE 2 h M2, AR 6 A ok, BizE 1 h, 4%
TR RN K H2 25 IR A, 850 1500 rpm B5.0> 10 min,
BB ,0.45 wm JERRELT 8
2.2 EEFERIMHSBELRE

TEE 60 H SPF 9% fi 5, M SD KB, 1 N M
MR 1 JE 5 DA rh BEAILAH R 10 BAE TE 5 %) f 2, H:
A% 50 R AT mlg (NG 41% , & 11 17% Bk Ak
B 42% ) + EHE (5% W FE 2R OB ) TR RE R 4 T
J&  F 15 mg/kg 171 1 BE IR 14 P 2 (STZ, 15 mg/
100 g) & s v 5, 7 2 UM PR s A B, I s v
$F72 h 5 EEEAEOK 12 b, E K R ks
& 8% K IPGTT, L) FBG=7.0 mmol/L, OGTT (2
hPG) =11.1 mmol/L, B R 8 ali 3,50 H AR, &5
By 48 H o SR FHBEHLECT 3% 3 B K B HL
I3 ARERIAL 10 H | U4 (10 mg/100 g)9 H |
TFACE R R 4 (A AR 2550 i 1240 mg/100
g)10 H 48 Jr i il 5 41 (620 mg/100 g) 10
H, AP R EE 2 (310 mg/100 g)9 H, 4524
HHEE AN 25, 25 A SRR 25 7 A J AR K (1
mL/100 g) o Z5 25 I ER R B — MR A, 45 241
24 JH .8 JE KRR FIKCR im—% (29 50 L) Pl
& IPGTT,
2.3 FRAULE

452 8W LIRSS IR AR AR AE K 12 h,10% /K
B S T s 3 SRR B R B, B 32 B Bk BRI 8 L,
3000 rpm B> 15 min, B E W, 20 CHFAHH. *

4505 BUR B B L, A R 3R K U IS IR A

.
2.4 IifEELIEIRE

R MBS S e 2 X A I e AL I A, 25 2 i
B IPGTT 55 , SR AR 11 FH 2 o 2 0 £ 1 £
TH(AUC) .

ELISA A4 C-Jik (C-P) , i ik 25 Ji il 4 A =S
[ C RE A T 5 R A THE 2L (HOMA-IR)

Bb o760 I 4 Ak 1ML 21 8 1 (HbAle ) | S0 e i
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o DUEA TR 22 1 (gsp) o
2.5 Western-blot j£# ] PI3K, P-PI3K., GLUT4 #&
B FRIEKF

HAV AR, N B0 N BT RR A 2L, Tn A
RIPA 235 (R 72040 3 mL LRIPA) , PMSF ( £ 7%
204130 wl,10 mg/mL PMSF) , B3 &y 100: 1 ) kb
B, FEVK LSRR S A 20 (5 min) R ZHEUCA
ELODHLEEFT L (12,000 rpm, B0 15 min) B E i
WAE-20 CORAF, Western-blot 5 2k Aar il AH OC 8 111 3
ikt
2.6 HEHW

SCESEE IV F SPSS 20. 0 254 & Excel 2007 3
T30, SEIRZE R LIE = hnifE2E (v =) IR,
Z A ] LR FH B R 28 5 22 43 A, AL ) PR 5 L3
2SR LSD ¥, F 2ZA5F % Dunnett’ s T3(3)
%,P <0.05 AESAGITFE L,

3 KBWAER

3.1 HMEERIER

STZ i S Z e Wi 25 51 s 48 LRSS
M A (FBG) ¥ K F 7.0 mmol/L, &5 2 h Ifil ##
(PG2h) ¥y#843 11. 1 mmol/L, 74 2 KUME IR R34
R ASARAE

3.2 KEM—MRE

IEH AR R— RS, B A 65, 113h
BECHE RS i I 5 AR TR 21 K BRI OK i R R i B 4
I, B RS TOOE I, b 22 B — HRUIICZE K BRAR
AXF USRI K BB 4 e s ARl S A
XF L, BB R B HORE 1T h B E R IR S
B RIS
3.3 R¥T 4 B8 ARXM&EAKXRE FBG # PG2h
KEHI R

SLEGEE R BN, 2T N e A A
1) FBG /& TIEH 4, A EREEF (P <0.01), 45
24U JE O\ G, SR e, U b
AN EZH M FBG BEAK, 22 R A G2 X (P <0.05
8 P<0.01) (1),

1BYTIUJEJE R PG2h 45 2R R , BiRIZH PG2h £
H5IEF A BB EE25 (P <0.01), 3UIK
SRR XT L, B AR T PG2h Hy%(H, H2E 5
AGeitrm L (P <0.05) 3657 /N A J5 , R4 1) 5K
HEEESTERA, HP<0.0l, 59 H%i1%E
Yo WARZH A SZDP-M 21 PG2h IR T AL 4L (P
<0.01) ,SZDP-H H1 SZDP-L 2l 557 41 He ks, B(l
WAETHEHEMN, HESASITEE (P <
0.05)(%2),

®1 JRITRIVAT 4 B8 BEHKR FBC HLL&K (n=8,x £5)

Table 1 ~ Comparison of FBG before and after treatment in each group(n=8,x %)
413} Grou 7l Dose FBG-OW FBG4W FBG-8W
= P (mL/100 g)
TEH 20 Normal 1 5.28 £0.37 5.17 £0.29 4.52+£0.69
HERIZH Model 1 16.58 £3.26** 15.78 £3.37** 17.25 £3.73**
ZHXUARZH Melbine 10 15.35 £2.64** 6.5+0.954 5.05+0.6144
SZDPF-H £ 1240 16.7 2. 14** 8.13+1.43*4 5.95+0.8944
SZDPF-M # 620 16.28 £1.56** 6.52 +1.404 4.77 £0.9244
SZDPF-L 24 310 16.63 +2.08** 7.75 +1.634 6.40 +1.2844
T GIEW AR, * P <0.05,** P <0.01; SHOUL LB, 4 P <0.05,44P <0.01,
Note: * P <0.05 ,** P <0.01 ,compared with normal group; 4P <0.05, 44 P <0.01 ,compared with model group.
R2 RITHIGATT 4 B8 ASEAKXR PC2h FILL# (n =8,x £5)
Table 2 Comparison of PG2h before and after treatment in each group(n =8 ,x +s)
413 Grou £ Dose PG2-hOW PG2h4W PG2h-8W
= p (mL/100 g)
TEH 20 Normal 1 6.22 £0.47 5.33+£0.70 4.70 £0. 64

FEIEIZH Model 1 22.97 +4.14**

ZHXUARZH Melbine 10

18.45 £2.72** 17.50 £2.51**

19.77 £1.89** 11.80 +0.874** 7.25£0.73*%*AA
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)3 Dose
15 Group ( " Jil ggb; PG2-hOW PG2h4W PG2h-8W
SZDPF-H £ 1240 19.72 £1.89%* 18.83 £1.04%* 12.07 £1.54**4
SZDPF-M #H 620 20.98 +4.84** 15.60 +4.68* 8.65 +0.92**A4
SZDPF-L 4 310 19.02 £2.11%* 16.50 £2.58** 12.28 £2.27%*4

SRR AL, * P <0.05,** P <0.01; SHUMAL LA, 4 P <0.05, 44 P <0.01,
Note: * P <0.05 ,** P <0.01, compared with normal group; 4P <0.05, 44 P <0.01,compared with model group.

3.4 BT 4.8 BIX B AKX IPCTT # & TR
(AUC) B2

IR 0 JH 4 J4 .8 J& IPGTT ik T i
FCAUC) 2521 R, BB ZH R BB IE 40 0 J] 4

J& 8 JE AUC ¥ B339 Kk (P <0.01) 34 AGIT A,
BIGTTL AUC BRI A 47/ N Ea 3 s 285 8 JEIA
J7 , U B+ b R4S AUC 3B 2]
BEW/N, BZESFHGFEL(P<0.01)(%£3),

®3 BHKXROE E.S BERESHEREEKTAILE (0 =8,x£5)

Table 3 Comparison of AUC before and after treatment in each group (n=8,x £s)

#5) Group (‘?:JL%IE(‘;S;) AUC-OW AUCAW AUC-8W
1E# 41 Normal 1 16.27 £2.13 12.53 +1.26 11.90 +2.41
FEHIZH Model 1 47.30 £3.84** 41.20 £4.50** 42.14 £6.49**

— H IR ZE Melbine 10 42.76 £3.84** 30.18 +1.454** 18.06 =1.6744

SZDPF-H H 1240 42.46 +4.95** 41.65 +4.81** 23.68 +2.87**AA
SZDPF-M 2 620 42.70 £4.84%* 35.61 +8.81* 21.16 £3.04* A4
SZDPF-L 4 310 43.35 +5.15** 36.54 +6.79** 29.00 £2.27**AA

T HIER A S, * P <0.05,** P <0.01; 5B L4, 4 P <0.05,44P <0.01,
Note: * P <0.05 ,** P <0.01,compared with normal group; 4P <0.05, 44 P <0.01 ,compared with model group.

3.5 B3 RARMBSAXREANIER
(GHB) #E{LMBEZER (GSP) (C-AL (C-P) EE X
P E ( HOMA-IR ) 7K £ B9 2 i

2\ JERIRIZH Y GHB &5 TIE w4, H2E
FAGI A E (P <0.01) , BUIRA A1 2541 58
RIZ i GHB A B &2 5 (P <0.01) . /Y7
JNJE G, SUICE 5B R 2 g GSP B PG (P <
0.01) , +F g SHEER Y] i GSP W W F#1IK,
ZRAGIHFEL(P<0.05) , 7l 58
RV i, BUAA 25 5 (P <0.01) , ik &=

HEBARVA B GSP MW A T RIEM (P <
0.05)(F4),

B 2H FE 3 20 L4, C-BRBUE B BIAAIG, B P
<0.01, ZRHGIFR L, H25/\J8, 34+
T AR A, SRR A, C- KR 5 458 A
A I BT, B S R IR £k
BERHTIEFH (P <0.01), XKL SZDP-H 4 |
SZDP-M 2 SZDP-L 4 {1} Jis &% 2 HE Pt $5 50 S A A 4
LA W RN (P <0.05) , 2R A g it2#E L (%
4),

x4 BT 8 ARKBHAKR GHB,GSP,C-Bk HOMA-IR BYELE (n =8,x =)
Table 4  Comparison of GHB,GSP, C-peptide, HOMA-IR in 8 weeks after treatment in each group(n =8 ,x £s)
015 mit HHE ML Y B LI C-li Wl RARHLIE
Group (ml/100 ¢) GHB ( mmol/L) GSP ( mmol/L) C-Peptide HOMA-IR
1F % 2H Normal 1 18.98 +4.01 1.20 £0.12 248.22 +20.75 0.40 +£0.09
R Model 1 43.92 £7.61** 1.74 £0.22%* 218.14 +13.14** 1.35+0.31**

T HIXUIRZ Melbine 10 26.89 +12.1144 1.41 £0.2344 227.31 £10.82* 0.41 +0.064
SZDPF-H 4] 1240 29.62 +5.67*AA 1.47 £0.164 223.21 £6.27** 0.48 £0.084
SZDPF-M #H 620 22.48 +3.7944 1.36 £0.2344 231.97 £8.254 0.40 £0.094
SZDPF-L 21 310 25.85+7.5244 1.45+0.154 210.22 £19.34** 0.48 +0.104

T FIEWAE, * P <0.05,** P <0.01; SHIBA HLH, 4 P <0.05,44 P <0.01,
Note: * P <0.05 ,** P <0.01, compared with normal group; 4P <0.05, 44 P <0.01,compared with model group.
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3.6 X M2DM HBEXBREREZESESER EW4M36.60% , 25651122 E X (P<0.05),
PI3K.P-PI3K EEH#1 GLUT4 E B R IERIZMN W4 . SZDP-H 4 . SZDP-M 4| SZDP-L 4 55 #%i %Y
w1 R PBK S S RSB TC B2 4HE, P-PBK EEH &2 T 1.94 1% 1. 64

5:(P>0.05), P-PI3K & [ AL A2 B 5 AN %.2.26 f5.1.34 £%5(P <0.05)
0.81

P-PI3K
'y
o— w | p_P13K(84KD) '
P A
P13K(85KD) . (19
0- —
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As fold as P13K
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’& S
& °e\a@%@@°

B 1 &4T 8 AXEEKR PB3K & P-PI3K EHRILH M
Fig. 1 The effect of 8 weeks treatment on protein expression of PI3K and P-P13K
T SIER A, * P <0.05,** P <0.01; 5L 4, 4 P <0.05,44 P <0.01
Note; *P <0.05 ,** P <0.01 ,compared with normal group; 4P <0.05, 44 P <0.01 , compared with model group

wnE 2 fros  #EALZH GLUTA 2 1 & FRILEIE FraE Ay EE N T 2. 68 1% .2. 87 £5.3. 09 £i5.2. 20 fi%
WU 28% (P <0.05), SUAK4L.SZDP-H 4 . (P<0.05).
SZDP-M ¢ . SZDP-L ¢H 51 4] M4, GLUT4 & H
1.07

A
2 081 & i
& Fon
-— e — GLUT4(45KD) < 061 s
P =
= 047 v
=
- S e G |\ p)H(37KD) Z 021 T
: \
0‘ T T T
B . Q/

2 JRIT 8 A EAKR CLUIT4 EAFIZHF M
Fig. 2 The effect of 8 weeks treatment on protein expression of GLUIT4
E: SIERALEE, * P<0.05,** P <0. 01 ; SR Hdk, 4 P <0.05,44 P <0.01
Note: * P <0.05 ,** P <0.01,compared with normal group;4 P <0.05, 44 P <0.01,compared with model group

-\ ZZIEY , TR (5 515 F 5 PBK, i PBK & /E
4 WitSHE B AL A" T LS JE R 5 00 AKT, 4% 16 % 51
2 ROBEFRA P AR A e e GLUTA Ik GLUTA [al A9 % 325, (0 55 3¢ 06 2
ZHEHUR HATA A0 T2DM (RGO RTRISAE B PR BT , DATI IR0 15 45 900 28 27 X 9 240 4 1)
WUE 55 2O AE A LR AR A R B 2 sy WY BT L P-PIBK 2 (9 2% ik A0 28 T B
B I SRS 395 ( PI3K) J& /1 Sugimo-  GLUT4 [RSHE AL, S8 M) 5% . A MEsG 2 R

to 1 Macara %% % B 09— Fh7E L 9 7 OB LB 3R | F—35A 4 Bl Hih GLUTI-3 X4 25 5 1) % 12 e
(A = BRI MR AL I B . PI3K 24t S pgrh UK, M E 2 50% ~80% 144 4 W rh ] 2 Wi e iz
S AT 2, B BN Rk & EA4(GLUT) RIHFEIE"™ . GLUTA 7E 4 Lt
S SRR, R R A S (S R Ry e N ARTTIZ XA LA A A S A A O B
W, SR W R R AR, oa ey PRI R B LB AR B T
WA S B A I T2DM KR K BUR R AL PIBK P-
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PI3K . GLUT4 2 [ 1) 35, 1T+ F A7 o s
BB WU 5 AT AL

W LT A vTF FAL T TR TN S
VN IR T VO AT AR AT P B
SR LIRCD R AYE V- i (K a 4105 A e o v 2
ARSI R, TRy th 2k 254
IO (9E R 1 Sl T S el Bt Bu i1 K )
- JER AT R B LB ARE o Lo 0T KRN L 4
AT DR B 7 SR A R 38 1o e 35 0 PR K R
SR RAR I . M Z W FIHE 711 BB 2 & AR
BEPRIRG K SR A 5 Z K. BRFESEE
B o-PRRIR , Hon] DL i 1 E GLUT4 B9 &k ok
S R 5 AP,  Hh AEIZ )y R R AR R
A 2, s R B R AT R R E
B FEENLH Z — MIIRATIFRE Ti% 5 X% T2DM 3)
WAL B WU 5 ZEHRBTBIFSR .

ARSLRG 45 T2DM i 25%0ia97 8 Jal /il FBG
PG2h . AUC ,GHB ¢ GSP [ 7K -, 45 45 24 40 fc pi Al
HIE W WM (P <0.05 5 P <0.01) , &8 )7
HA s MEACE . & C-AK, 115 HOMA-IR
SR BN H W AR TRV (P <0.05) , $27R
127 ELA MG B 5 ZAPT/E . Western Blot £ il
AL L PI3K R [ #2 18 7K 7 JC B 8 25 5 i
P-PI3K GLUT4 25 [ 1) 7t 455 750 2 5 1 % 20 B b
G, SUNRZH AN FARF iy 45 4 e i AL 41 B B T i ( P
<0.05) , R0 AR T2DM FE7 K
BB A R A -5 R 2 BT B AL S A
L PI3K (8 AR 1k /K7 Fndtgfin GLUTA (986 H £k A
Ko ATFACE IR T T2DM $2 {177 357 iy 52 55 44
P o

&% 3k
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