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[ Abstract ] Objective; To observe the effect of Coriopsis extract on the levels of blood sugar, insulin
secretion, and insulin receptor substrate-1/phosphatidyl inositol kinase (3) /glucose transporter type 4 (IRS-1/
PI3K/GLUT4) pathway of signal transduction in streptozocin (STZ) -induced diabetic rats. Method; Total 35
male STZ-induced diabetic Wistar rats were randomly divided into five groups: model group, Coriopsis extract low,
medium and high dose groups, and positive control group (n =7 in each group) ; another 7 SPF male Wistar rats

were used as normal controls. Normal saline was given in normal group and model group; the rats in Coriopsis
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extract low, medium and high dose groups received 100, 200, 400 mg-kg '-d ~' extract respectively by intragastric

-1

administration ; the rats in positive control group were administered with pioglitazone 10 mg-kg '+d ~'. After four
weeks of treatment, pericardial blood was taken and serum was taken by centrifugation; in addition, pancreatic
tissues were taken. ELISA assay was used to test the insulin (INS) level in rats; Western blot assay was used to
test the protein expression levels of IRS-1, PI3K and GLUT4 in skeletal muscle; GLUT4 mRNA expression level
was tested by Real-time PCR . Result; After 4 weeks of treatment, the effect of Coriopsis extract on reducing the
body weight of diabetic rats was not obvious, but it could reduce the fasting blood glucose, postprandial 2 h blood
glucose obviously, promote insulin secretion to a certain extent, and promote the expression levels of regulatory

factors IRS-1, PI3K and GLUT4, with significant difference as compared with model group (P < 0.05).

Conclusion; Coriopsis extract can reduce blood sugar in type 2 diabetic rats, promotes insulin secretion, improve

IRS-1, PI3K, GLUT4 expression levels in skeletal muscle of rats, and improve insulin resistance.
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2 AR PR (T2DM ) J2& LA ey i o 0 g 4031 5+
D RRAE 02 AR R, R R SR BT 2R
T N S R g 2 . T2DM i F2 8
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S W R o I AR L W 1 A Bl B, A TR 25 iR
WEDR I I N AR RS R RS 4R K
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046K1206) , Jif &% 2 iX 57 £ ( Cusabio 23 &), L5 CSB-
E05070r) , 2 [ J1 78 M B X 4K ( Accu-Chek Active,
%5 E Roche Diagnostics GmbH 2\ #] ) . PLik I & &
SEARIEY-1 (IRS-1) (1:500 Fi B ) (J& & Abcam 2>
Al iS5 ab52167) , 8 i Mt JLEE (3 ) B ( PI3K) p85
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(< [E Abcam 7y ], it 5 ab25893 ), Trizol ik | &
( ZE£ [ Invitrogen 2~ ], it 5 47303) , M-MLV [ ¥% 5%
K & (B A Takara 28 &), #it5 K4205BA) |, 52 A %
e B 5 G M X S (Real-time PCR) 477 1 35
& (b S e B A R A AL S 11732927)
Bk R — £ s (DEPC, £ [H Sigma 24 W, #it 5
D5758) ,PCR 519 ( b4 TAYW TRARA A M
5A2-5) . BIMIESILE 1,

F1 GLUT4 i) mRNA KR35 5
Table 1 GLUT4 mRNA expression primer sequence

514 ¥ 51 K BE/bp
GLUT4 7 5 -GTTGGTCTCGGTGCTCTTAG-3" 151
T 5'-GGCCACGATGGACACATAAC-3'
B-actin 3% 5'-GCAGTTGGTTGGAGCAA-3' 114

Ui 5'-ATGCCGTGGATACTTGGA-3’

L3 W% X IRIE 7 A s A K it w4 (7
Roche Diagnostics GmbH /A &] ) ; BXS01-BIO-RAD680
R bR AL, PowerPac B £ & £&i HL Uk %, 164-5050
U B A VKA, 170-3940 780 2= 55 o 5% EDAY (55 [
Bio-Rad 24 w]) ; NBJX B 54 G 73 A% (R 5 T
AL AR M A B A ) 5 UV-2800 K28 71435656 B 31
(7% F Eppendorf 2y ] ) ; ABI 7500 %Y Real-time PCR
C(EE ABT 4 H]) .
2 FHiE
2.1 ZhHERIE & S a2y RS W EmE SR 1A
JaLBRIER A T AN, HoA KR 45 7 & B v IR 1)
BE8 AR AT R Bk T 5T STZ (25 mg-kg ™' -d "),
1] 5 R w3 Tk i 0 i v, BE BL B AR E >
13.9 mmol-L™" 12 W7 Sy 2 B SR 95, WA O i 455 A
I B BGE B T A K L35 1 BEALAY R S AL,
FERIA] B 55 A S IO AR b i 7R 2 A% 51 IR
M, EH T R, 36, IEH A R AL ZH BE R A B
K, B E T RBCWAR . bR &AL, ol %
100,200,400 mg-kg ™' -d "5 E E ol 0% 2] B 21
I TR e 510 10 mg- kg™ - d o T 24k P 2 SR
K E BT 5 B R o R, 1 R/ d i 4 T 4 S
AR 8 h BRI, — UCE SR LA O R 1M, b BT S IBUBR
R S gL, M E 2 h,4 °C,3 500 remin ' B
> 20 min, UM, —20 CHRAT; BRIRZH 2L 4% Wl
B, RO s B LE Tk &, - 80 CIRAF .
2.2 IO % W BE (ELISA ) 32 4G 00 it 5 R 5 28 7K
o AR R & U W AT, I A S R BT A AR A
PEAT ARG B0, 78 52N AL A A v iy R AR A | 4
124 -

FLIE N 100 pl, 7855 FALH O AR B, 77 &R
100 pL, $RJ57E 37 CHRMIERAIHITHE  WE 5
XA 00 R AT IR %, SR R A B AR R AT K A g
JR o SN2k Ja K A DU A AE Bl B AN b R AT R
PLZS LA 2, R 45 14 R 450 nm ) 22 4% FL O
JE A,

2.3 HEHBEEENIE (Western blot) k& il 5 #% ML
IRS-1,PI3K,CLUT4 fy & [ Rk LU AW A b
JE J5 4 R 24 fg W UK B 20 ming, R JE 4 C,
1 JFremin ' B0 10 min, Bt |37, #5177 BCA & 4
FrEIE o AR LR S ISR IR TR 2 x SDS AR LR
W, K # 5 min, Bt 10% SDS-PAGE 43 B
JiE N T B AL, K B B 1 b i 5% ik
AR AR AINFER , i RS R BEAS R T
VR 300 25 5 T 28 T %) R s B e B S L [ T Pl KA
b ARG . N AR IR, LA H Uk %
WL FLBOK o 43 BIBUR R FURE i 40 pg, #1: 4
PRBLEL IS > A 5 22 v, W K Hh 38 5 min {85
ARPE o g A B A R S i R T A9 R I A VR 6 i
EREFLPY BRI A Marker 10 pL /S % . #&
Je AT YK TR W58 B = IR PR 60 min, TR
PUiAR RN K 5% - B AT 45 R e, TBS-T {580 W kgt
3 KRR 10 min B REES A 238 48, Jim AR 3 24 T
VEWRR B BLAAR , B 00,4 CFE 10 ; 1 FH K& TBS-
T BRI 3 YK, 3K 10 min, SR 5% PVDF 5 A
Th— BT R AE A% I T Uk TR T 1) AR 2o SR 1k ) Tty
FRic iy 41,37 CHxiz 60 min, Koit TBS-T {EPE K UL
JiE3 Y, B 10 min ¥ PVDF i ECL IR G WP T
il FRG IR E 5 min, & F )5 JHEOK B 5 F Al H
ECL JR4 ¥ 0. 125 mL DA% 35 4 5 A, A7k SR A 1E
JE A, 3l B T WK 4R AW 2 ad i ), B R T
2o 3l A NVTIY S S W R 9 4 Ui e S R
bR ER . H . PP BT K 3T .
2.4 Real-time PCR &l & #% JJL GLUT4 ) mRNA 3
ik RNA $RE K SN E T U A T 1)
F e o AR T DR R AT B, SR I 5 B oA e A TiLVA
(9 EP 45 rf B 45 i A Trizol 1 mL, FHAR W4T ¥k, =
TECE S min, DL 1:5 Trizol B FLBIINA =& H &t , 55
BE.OE HFRIZUE G 308 15 s, ff A iE
W FLEIR, IR E 2 ~3 min, 4 °C 12 000 x g B
L 15 min, HCEJZEAKR (B RNA) A S N B, 25 i
JCE 20 min, 4 °C 12 000 x g B5.0> 10 min, 7 ¥,
i 111 Trizol WHNA 75% Z. 15 ( DEPC /KECH]) . #2842
EREIEE,4 °C 7500 x g B0 5 min, /NOF B, E
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IR T4 3 min, $ RNA % F DEPC 7K 30 ~50 pL i, P <0.05 FREFAGIHE L,

iR AN A G EE TN 5 B0 RNA $2Il A 3 &R

FUH B FIWT RNA 43 1153 RNA e, RNA A 5 31 REEHFARIRY X KB ME %8

KIRAFE T - 80 CUKAH . SRJ5 #E4T RNA {RAh S %
%5 Real-time PCR, Real-time PCR 25 1% & ,94 C
A 10 min;94 °C 15 5,60 °C 60 s,45 {F¥H;72 C
10 min, AR E B 272 B4 21

2.5 geitepsrtr Gt ALIEA] SPSS 19. 0 GEitHist:,
A R x5 RoR, 224 8] B0 K2R 5 22 431

(FPG) %5 2 h Il k% (2 h PBG) , g &5 & (INS) /K P
IS, 5 1E 5 2 LA, B AU ZH K ) FPGL2 h PBG &
FFE L INS 3 i i PR (P <0.05), SRR L
B MEAR B R C AR I A& R 4R FPG,2 h
PBG 2 T REEaH INS S3 s 238 g, Kb B %
P R T (P <0.05) WL 2,

*2 BEBCEHRBEWMKRMF FPG,P2 hPG,INS BRI (x+5,n=7)
Table 2 Effect of Coriopsis extract on serum FPG, P2 hPG, INS levels in each group(x +s,n=7)

21 5] F&/mg-kg ' -d ! FPG/mmol - L~ 2 h PBG/mmol-L ™' INS/mU-L""

E% - 4.30 £0.20 6.05 +0.43 90.03 +18.72
LAY - 26.20 £3.80" 30.90 £1.60" 19.41 +19. 36"
it 1 %71) ) 10 25.45 +7.33 23.95 +3.19% 43.44 +57.10%
BT %R 100 18.34 £7.11% 27.74 +3.82 39.30 £35.70%
200 16.73 £4.97% 25.93 +4.24 35.37 £42.38%
400 16.91 +7.33% 23.65 £6.77% 42.53 +49. 677

T SIERHLEY P <0.05; SHEI4 LY P<0.05(%3,4 ),

3.2 BB 48R U K OB B UL IRS-1, PI3K
p85,CLUT4 fH H R KM 5 1E # 41 e, Bl
R BUE UL IRS-1, PI3K p85, CLUT4 Y 3 11 &3k

®3 BLCEHREIXY AR FHA IRS-1,PB3K p85,CLUT4 EH KX

BERAM (P <0.05), SHAIA LK, KD AH
IRS-1,PI3K p85,CLUT4 fyE H F£E B E TR (P <
0.05), W3 K1,

RN (v £5,n=3)

Table 3 Effect of Coriopsis extract on protein expression levels of IRS-1,PI3K p85,CLUT4 in skeletal muscle of rats in each group(x +s,n =

3)

24 51 H 4 /mg-kg ™' od ! IRS-1/GAPDH PI3K p85/GAPDH CLUT4/GAPDH

iE# - 1 628.79 +449. 30 3507. 98 +654. 73 68.79 +44.30
T - 426. 14 £226. 45" 1599.07 +514.01" 23.14 £12. 41"
i 1 %71) ) 10 1 080. 43 +156.33% 2 439.87 =1 088. 587 48.43 +22. 467
BCEH R 100 712.38 +205.10% 2 287.53 +691. 137 21.24 £16.26%
200 718. 13 +370. 80> 2 514.33 +480. 567 26.33 £19.08%
400 733.02 +199. 172 2 610.42 +1015. 86% 34.02 +25.87%

3.3 BB A S B R R BUE UL GLUT4 mRNA
RIKHRE W 5 IE W LR, AL 2 R RLE R L
GLUT4 /) mRNA £k F FHE(P <0.05), 5
T R, BT 49 2 O G | i ) i 4 B R A
S ZH GLUT4 ) mRNA FiK R ¥ ETF(P <0.05)
W 4,
3.4 BRI 4 U R RUBR R 20 2L 25 10 5 T
REBRIRAI 2 HE e 68T WA IR IEH
LR BRUIBR B i 06 4, S R oE B, MR IE 25 R
5 2 o3 A 35 50, 4% 40 MO A% S B IO R e
By B R By WA RO B 2 o B AR U I A
W AFRAR /N TSN TR I 240 B B e L 2

B4 . S A AR S, LA 2,

F4 BLESHRIYXNEAKXRREHA GLUT4 mRNA RZHH
Mo (x+s,n=3)
Table 4 Effect of Coriopsis extract on GLUT4 mRNA expression in

skeletal muscle of rats in each group(x +s,n=3)

20 51 Fl e /mg-kg ™ d ™! GLUT4
EH - 1.35+1.18
LA - 0.10 +0. 04"
i 1 51) ] 10 0.67 0. 14%
RET R 100 0.18 0. 06%
200 0.23 £0.08%
400 0.36 +0.11%
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v —— Ay PKE A GLUTS B 41K 93 5 75 % 40 1

JEE, Y5 L TR 4 2 RN B 5 2 46T A A R Y B AR

m—— _ 65 kDa iU IRS-1,PI3K, PKD-1, PKB & IRS-1/PI3K

A% T ) I R A e — AN PR R

ocors [ - SIS H BB 55 525 49 7 S5 IR S0 IR A, 5

S T2DM' Y B BESE & B, B AR AR IR

GAPDH _ 0k 5025 I6F JUL PR IR 7 26480 InsR T IRS-1 76 IS £

A B C D E F
ACIER A B BRI L C AR 5 B 2H 5 D. B2 55 44 3 U AR 0 B4
E.REHAERB R P BT AR w2 (2 )
B1 ELEHRBWXKRFHKAM IRS-1,PI3K p85,CLUT4 &
BRix
Fig.1 Effect of Coriopsis extract on protein expression levels of

IRS-1,PI3K p85,CLUT4 in skeletal muscle of rats

B2 BLESHRNUNKARBFEA[ATESHHN(HE, x100)
Fig.2 Effect of Coriopsis extract on morphology of rats pancreatic

tissues( HE, x100)

4 itig
[ SN IR E- PN R X=O = OR=E i
AR MR R B R Z IR A, A 2 RS (S
TAR S VY A R R R 2R GK T S H: AR B T
A" . IRS-1/PI3-K 5 5% 3 i s 2 12 & 2% xR
DR T R EERRZ —. FERGFESE S, Y
JoR I 2R 5 0 R M AR R T R 5 R A2 AR (InsR) 45
A, InsRBD & A= W2 Ak, L85 R S A TRS-1 B 1R
fb. BEERAL)S 1) IRS-1 BERE HIE PI3K, f# 15 5 L%
P4 =X fe B T A% . TRS-1 38 i s PI3K 0l 5 B
Tl 1R UL e A4 o1 1) 2 11 B ( PKD-1) 19 3803 , PKD-1
Al 8 (3 EE B (PKB) 8% 8 1k, 1% fk % PKD-1 i %
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