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(HE) B 8002 B0 3 807 xR Om K SURF IE i 5 % 2 % 47 1(insulin receptor substrates 1,IRS1)# & 1t B9 % ) &
WATZ o K AE B H e ALE Tk 4 40 B 6~8 4k i ZDF(faffa) A R AL A AR AL = W WAL (0.134 g/kg) | & 38
B (064 glkg) kA2 (1B MBI 0.64 glkgr = B FAL 0.134 gkg), B ik ZDF(a/+) K B 10 R A E ¥4, %5 TH 6 A, Lh 4
K M A 7 FE o A (fasting blood glucose, FBG) . i ¥ f& & % /K “F (fasting insulin, FINS) | & & % # 4 45 31 (homeostatic model as-
sessment of insulin resistance, HOMA-IR) , X |74 & Bt & 3% #¢ #% B (aspartate aminotransferase, AST) | fL Al B (serum creatinine,
Ser) , & % & (blood urea nitrogen, BUN) . & Jk % 7 4% it & X % (oral glucose tolerance test,0GTT); & & % J& £ # % (Western blot-
ing) Bl TRS1 £ Z BR #k B b L /2 ser307 ser612 serl 101 k15, 55 HHA W AHL#, & 697 4 & i FBG FIns HOMA-IR ,OGTT
2 h 4 AKF AUC.SCr.BUN & # [ 15 (P<0.05,P<0.01) ; ff 41 £ p-IRS1 Ser307 .p-IRS1 ser612 p-IRSI serl101 % & & 3 & #
&K (P<0.05,P<0.01) 5 5 = B WAL | P& 4% 3 2% 77 41t 3¢, 5% & 41 K Bl FBG FIns HOMA-IR & % [ 1% (P<0.05,P<0.01);0GTT2 h iz
B ACF DL RAUC B 2 215 (P<0.05,P<0.01) ; B 4 2 p-IRS1 Ser307 .p-IRS1 ser612 . p—IRS1 Ser1101% & % ik & & & 1% (P<0.05,P<
0.01), Z5i& P43 27 AR AR R R A BOFFIE TRST ser307/612/1101 i 2 8 B8 AL AT, 3% 7 6 & 203 dm 5 48 97 ey Al
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Effects of Jiangtang Zengxiao Fang on Phosphorylation of IRS1 in Diabetic Rats

XU Guangyuan, ZHANG Xiaoming
(Department of Traditional Chinese Medicine, Fuxing Hospital, Capital Medical University, Beijing 100045, China)

[Abstract] Objective To observe effects of Jiangtang Zengxiao Fang (JZF) on phosphorylation of insulin receptor substrates 1
(IRS1) in diabetic rats, and to investigate the mechanism of synergism of reducing blood glucose. Methods A total of 40 6-8
week male ZDF (fa/fa) rats were randomly divided into a model group, a metformin group (0.134 gkg), a JZF group (0.64 gkg), and
a combination group (JZF 064 gkg + metformin 0.134 g/kg). Another 10 ZDF (fa/+) rats were set as a normal group. The rats were
continuously intervened for 6 weeks. Fasting blood glucose (FBG), fasting insulin (Fins), homeostasis model assessment-Insulin
resistance (HOMA-IR), aspartate aminotransferase (AST), serum creatinine (Scr), blood urea nitrogen (BUN) and oral glucose tolerance
test (OGTT) were detected after experiment. Western blot was used to detect the expression of ser307, ser612, ser1101 in
phosphorylation of IRS1 in liver. Results Compared with the model group, FBG, Fins, HOMA-IR, Blood glucose level of 2 h in
OGTT, AUC, AST, Scr and BUN in each group were decreased significantly (P<0.05, P<0.01). p—IRS1 ser307, p—IRS1 ser612, p—
IRST ser1101 protein expression level in the liver tissue were decreased significantly (P<0.05, P<0.01). Compared with JZF group
and metformin group, FBG, Fins and HOMA-IR of the combination group were decreased significantly (P<0.05, P<001). Blood glucose
level and AUC were significantly decreased at 2 h in OGTT (P<0.05, P<0.01). p-IRS1 ser307, p—IRS1 ser612, p-IRS1 ser1101
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protein expression level in the liver tissue were significantly decreased (P<0.05, P<0.01). Conclusion JZF can regulate p-IRS1

ser307, p—IRS1 ser612, p—IRS1 ser1101 expression in liver tissue of diabetic rats, which might be the mechanism of improving the

efficacy of reducing blood glucose.

(Keywords) Jiangtang Zengxiao Fang; diabetic model rats; metformin; insulin receptor substance; phosphorylation; insulin

signaling pathway

M4 = Bl BRI EE B (international diabetes fed
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SPF ¢ e vE [ &M 2 AR IR R A A ZDF (fa/fa)
KEL 40 H,6~7 Ji %, A& (200£20) g, [F] A # iE
B HEE ZDF (fa/+) KB 10 H, 4 [ A6 5t 4k 8 Fi) 42 52
B HARA R A VR ARG 5 - SCXK (52)2012-0001
R R 35 T ] o R 2 g S Rl 338 B 5T
SPF 25 5l ¥y 52 5 % (52 90 3h W) 4dE HIVF nl 3IE . SYXK 5t
2010-0032) , 37 J# (23+2) °C 1R J¥ (55+10)%,12/12 h
JEHE PRSI, [ AR B RK . ZDF (fa/fa) K B R
(1R 26.85% , 5 Wi 16.71% , ik KAk A #156.44% )
W2, ZDF (fa/+) K 0 DR 55 3 2o 3 9 52 5
L 2 (4% 2016-006) .
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FEBESEROIT (10 o/48 , db ot i B 25 K2 R B
B UL 2 B, it 160708) 5 #h 2 — H XU A (0.5 of
h, 3 R B 25 A IR L 4 520150109)
1fit. JLIF (serum creatinine , SCr) iR 7 &5 (F A= b 8 4
YR B A BR 2 A ik 20180602 ) ;5 il R 2 A
(blood urea nitrogen, BUN )i 7 & (H A= Jb 4= A ¥ #t
B Ay A B2 7] 45 20180304 ) 5 K114 & R 4 it
% 1§ (aspartate transaminase , AST )7 & (*h A=t
AR B A BR 2 | L S 20180306) 5 1% 5 %
(fasting insulin, FIns )i & (b 50 A8 5 A= W) HR wF
LR, #t5 20162400316) ; RIPA %2 fi# 2% vl (L 5
20180404) BCA 2 11 & ft il 7 & (342k 1 b 5 3% 71
S B ARG RS F] L S 20180114 ) ; B B2 1k ik
By 2R Z R 1 225 1101/612/307 (phospho-—
insulin receptor substrate 1 Serl1101/Ser612/Ser307,
p-IRSI ser1101/ser612/ser307 ) . B-actin HLIA& (CST 2+
4150005 ,0003 ,0005 ,0021 ) ; - Hi % — i (CST
NF] LS 0026) ;Block one/Block one—P( H ASHUHR
Nacalai Tesque A H) 5735 L4AE0085 | 1.5G4440) ; E-
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ASTR) R B AL IS = 11.1 mmol/L Ay B AR b fE, 47 iy
WEBEHL > 250 Ry AL — HBUIREH (0.134 g/kg)

R 28077 20 (0.64 g/kg) JBRA 2 (— HIAUIR0.134 ¢/
kg+ BB 20T 0.64 g/kg), 10 H/41 ;10 HEEMZDF
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(fa/+) I FUA TE 20 5 42 04 3 T AR 2 7 330 K B 45 24571
IR B 4 R AR AR K 1 R/H i
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2.2 PRAFRLE

T 6 A, A/ R BT AR B A
JR I I 1 3= 3l K BB, 225 o A LI 365 VR A 5 35 BRI
-80 CHAFFFH .,
2.3 HEAbAE AR

R BRI |, 4 3 A A AR I 25 AR (fast-
ing blood glucose,FBG) .BUN SCr AST; 4= H 3l il 7
TR Flns , 7155 58 % Z HEPT 48 5L (homeostatic
model assessment of insulin resistance, HOMA-IR)

HOMA-IR=FBGxFIns/22.5
2.4 1k 7 B i 5 i 56 (oral glucose tolerance test,
OGTT)

SCHGHS 6 JR, R EAS T 12 h, i 4ihE 2 gke HEH |
JE # KL , 435306 030,60 ,120 min 1L## (blood
glucose,BG) I i+ £ F i FL(AUC)

AUC=0.5X(BG st BG 30 1in)/2+0.5X(B G 30 it BG g i)/
2+1X(BGgo vt BG 120min)2

TE:BG 25 ] s g
2.5 Western Blot £ jll P-IRS1 ser 307 .612.1101 &
BRI

AL 6 HOCRUIT L4, RIPA 2 42 1 i
1 e il A R PR G 2R VR B 5 12% SDS-PAGE
BERHETK 100V 15 h, 2 HEFERIG TBS #HREL0 min;
Blocking one/Blocking one—P 4] 30 min,—47(1:1 000
Wi )4 CHE & 4 ; DM, — T (1:10 000) = ift 1 h,
Ve S ECL ZOCHE T 2 min, EERMG RS
25 Image J 7.0 #RAFHEAT B4R 50#r, LA B 8 H/
NS KR B R IAKF,
2.6 GiiteEdrik

K11 SPSS 19.0 A A4k FEEUHE | BOHE ] “xes” 2
IR, 20 4 ) G HR FH B TR ER T 22 43 T (One—Way
ANOVA)J5 ik s PI2H IA] FL A8, il A T7 22 55 Pk i LSD
K g, AN A2 T 22 55 1 I F R 2 80K 9 5 P<0.05 &
RESFHRITFE L ,P0.01 Fm %56 RE5TT

3ER

3.1 HYKE FBG L
5IE % 4t AR AV KR FBG /KF 3% T
(P<0.01); S i, B3R 97 4l R B FBG i 3%

FEAIK (P<0.05,P<0.01) , BG40 KE FBG # —H XL
WK ZH | R AR 48 5% 21 I 3 1K (P<0.05, P<0.01) . L
%1,

*® 1 FHKXR FBG 7K F L& (v+s ,n=10, mmol/L)

4157 08 3 6 J&
A 3.78+0.50 3.93+0.85 3.20+0.42
FETRI 20 14.53+1.87%  16.44+1.07* 19.22+2.45%

ORI 14.68+2.08 10.38+2.02% 8.161.54%
MR 4] 14.544220 12.64+2.24%%8 99941 86+
1A 4l 14.64+2.43 8.88+2,027%* 6.46+1.08%*

FAH 62.19 71.34 137.9

Pl 0.000 0.000 0.000

W SR AL LR ##P<0.01 5 SRERLAL LB ++P<0.01; S5 41
b#, AAP<0.01
3.2 HH KM Flns HOMA-IR H4%

LK 6 G, HIEH AL g AL K R Flns
HOMA-IR 7K & 3 FH &5 (P<0.01) ; 5 HE U2 L 4%
697 41K Bl FIns [ HOMA-IR 2 % F# 1% (P<0.05,
P<0.01), B4 4 KR Flns HOMA-IR % — 1 XUIK
BRI 80T 4 3 IR (P<0.01) , BB & 0 24
FE W0 KRB 5 BB ORI TR 2, L
%2,

*x 2 BAHKXR Flns HOMA-IR 7K F (x+s,n=10)

2 5 FIns/(mIU-L) HOMA-IR
EH 4 12.56%1.57 1.77+0.24
A4 20.50+2.81% 17.69+4.22%
U A 16.9422 275 6.18+1.647%%
Wl 1 280 07 4 17.66£2.69%4 7.96+2.35%+
PG 14.26+1.93%* 4.07+0.78%*
F1H 17.97 70.47
PAi 0.000 0.000

5 IR AL #P<0.01; 5 R 4 RS, #P<0.05, #%P<0.01 ;
S L, AAP<0.01

3.3 #HH KK OGTT AL

Sy 6 A, 5 I 4L A B4 KL 0,30,
60,120 min IL4E &% AUC &3 T & (P<0.01) , H 1 b
e W M AE )5 5 5 AR LA, & 9R T 41K L 0,60,
120 min 4 X AUC W EFEL (P<0.05,P<0.01); =
AR K BR 0,120 min i K AUC 45 5 3% 5
T A 4 (P<0.05,P<0.01) , BRSO 41 0,30 .60,
120 min I8 K2 AUC 25 5% W 25 & T 1A 41 (P<0.05,
P<0.01), W% 3,
3.4 FAKENNE6E LK

LU 6 JH G, 5w 41 R, A ALK R T
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R3EZEHXRAREE A OGTT 4 R (v+s,n=8,mmol/L)

21 5 0 min 30 min 60 min 120 min AUC/mmol+ (L+min)™"
ER U 2.99+0.58 6.50+1.69 6.08+1.54 4.24+0.32 642.63+85.68
AL 19.56+3.24* 28.21+3.33# 29.71+3.45% 25.73+3.83% 3 251.50+281.53%

U 11.8122.26%+4 24.23+4.61 19.28+3.12%% 13.7122,63%54 2 136.63+317.30%*4
K A 20007 1 13.0942.39%#A 27.20+4.37% 23.49+2 8844 14.95+2.25% 2 548.13+206.867%+4
AUl 7.80+1.94%% 20.88+2.18%* 16.44+3.70%* 10.65+2.03%* 1 803.75+235.96%*
F {8 60.09 52.55 67.08 79.35 130.8
P 0.000 0.000 0.000 0.000 0.000

TE 5 IE W 4 IR ##P<0.01; SRR T *+P<0.01; 54 241 A, AP<0.05,AAP<0.01

AST G 22 5% (P>0.05),SCr .BUN i 3% 3 & (P<
0.01) ; SEEARIAL b A, — FOBUIICZEL | e 134 35 41
A 20 KRG AST 25 % (P>0.05),SCr .BUN
A% (P<0.05,P<0.01), W3 4,

R4 FAXRIFBEINEIERQNAZER (v+5,0=10)

A B _C D E
p-IRSIser307 M S MBS s sew 180kD
p-IRSiser612 - ‘ W e e 180KD
P-IRS1Ser110] s D S o 180kD

B-actin e 5D

T A=E 439 0 TE 20 BRI UMK WA R T 4 e A 2E
B 1 &AKXRFALF p-IRS1 ser 307/612/1101 &EH

415 AST/(U-L)  SC/(umol-L")  BUN/(mmol-L")

E 4l 86.08+3.60  47.62+3.79 4.64+0.39 RikEIkE

Hog 89.77:6.68  66.20£2.27% 7.05£0.46*

CHUAL 90.57:2.15  60.20+4.86* 5.79:0.27% 4 it
VEHIMOT L 89.07:335  55.41%5.35% 5.580.35%+

ol 89.19£5.02  57.00+3.90%* 5.5020.37+ i 1% ZR AR (insulin resistance , TR ) 24 IR i A
F it 1.47 2657 54.88 1 AL 2 — , F R REE LR A s e R
P 0.226 0.000 0.000

TE 5 IR 5 4 L8, #P<0.01 ; 5B 20 L8, #P<0.05, #*#P<0.01

3.5 %41 K B AE p-IRS1 Ser 307 .p-IRS1 Ser
612 .p—IRS1 Ser 1101 & (1 £ ik L&

HIEHHA R, BRIZH KR p-IRS1 Ser 307/612/
1101 35 K 8 3 TH 5 (P<0.01) ; 545 700 4 H 45
K897 44 K B p-IRS1 Ser 307/612/1101 i & B A%
(P<0.05,P<0.01); BG4 K p-IRSI Ser 307/612/
1101 3k /K P38 = W OBUIRAE. | R A 1 80 2 38 %
f%(P<0.01), W% 5,

F 5 FHEKRBBTAE p-IRS1 Ser 307/612/1101 & H
FRIEM L R (x+s5,n=9, K ()

| p-IRSI ser 307/ p-IRSI ser 612/ p-IRS1 ser 1101/
iRl

MLAE 5 B IR 45 A= [ B A0 2 O I 7 o 22
RGO FAE R A RN Z —0, SR Ao A B, Bl
B PR R BB B R AT, BE A8 AR O LI | L i 7K
T B AE AR R 2GR IR T b
PRIITHARR T F & L%, RIS U2, K IFE T
[7i) 1 FH A 18 9 T 7 2880, Dk 2 A B S B, v 24 [ 3T
JE N M EAT S AR AL, AT
P A 2550 AR, e R AT O 2, B IUTE
HE AR TR A B s = -EAT I, A Bh AT k2 0y D
B S AR LB i oK e KB E O 25 el
25, 88 WO E ANE R JERIRIR i
P AN AN ZE RS i BT TE B, T R B 2 AT
fIF5E 5 8L, A T7 RE G AR T PR R B A U LABR &5
FAR 5L T B A RS R Z AR O B

B-actin B-actin B-actin
IEH 4 0.53+0.15 0.47+0.10 0.31+0.06 %@%E 4 %%EH_?\ ,Eﬁﬁ%%‘%ﬂg \Eﬂlﬁﬂﬁ%?ﬁ?&
BORA 0.92:0.06* 1.020.10% 0.94+0.06*
FLH T = g 2 TR IRAR 2%
SO 0.82£0.06%5  0.89:0.07F  (.77+0.08%%% BURIAR R, SEAh, — HOBUIRAE Dy 2 AU ERA A — 25
MO AL 0725008555 0.68£0.00%%  0.64£0.06% FH 251 gl N FH AR AR BE A R i A K-, HL 5
Badl 0.59+0.00% 0.54£0.08%%  0.420.05%* B S BL R e S L IfLRE Y AR AR
F 27.1 64.25 135.4 N
" 716 » B AT RERS 3% ZDF K B FBG Fins HOMA—
P 0.000 0.000 0.000

5 IE R A L #P<0.01 ; SR Y] LA, ++P<0.01; 5S4 L
i, AAP<0.01

IR, AR N s IR W9VE AT, 5 W XU 5 13
R WE AR A
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[k % Z AZ RJIE Y 1 (insulin receptor substance 1,
IRS1) /2 B & A5 3l e S A N AN R 5
LG Ak K T 52 i g 5 2 AR BN A PR AR, AR SR
B LTRSS [ 7 857 14 8 2 A 32 6 1 8t 52 ) DA T 1 2
AR R IR R RAG 1 2, N2 S RO Ser 307
Ser 612 Ser 1101 I 1k # il {5 = 1% T , W& % MR f
A Tyr 989 VAL BEAG 518 5. IEW L TR R
5 Z RS G HT LIRS L2 e wiie ikl £, SCH )
TG RS RS RS SRR Z S,
IRS1 K ZHUls 2 M v s WEFR AL , 56 4 P9 1 22 2R
AL BERR AL 2 A | TR i3 2T A 5 3 3% k4 A 3
RN TR A A R A H T 0 R MR I B IMLAE R
KE VAL E RS R S, R BURS RS 2 Ik 4
B ) IRS1 B2 MR S w55, 22 AR R 1k
PEFISG i 0] T B8 R A5 S i — DN IR &
MRS, ARBI I 45 5 & B, BRI RO RE S B
REAR K BRUFFAIE TRS1 Ser 307 .Ser 612 Ser 1101 i 55,
(B IR At , He 5 = H SO & 1o A0SR b 35 1 o
LESLY MRS

25 LRI B MR KO RE S M 3 IR, LK
£ ZHOSUIRRICR AR, 35 645 I 38 I 37 4
P P25 sl i F 5 65 FH 2 RS B & 4kl TRS1
22 SRR AL, P, T LAHE DT 506 6 FH 24 R 5 R
B A F 0 D DR AT B2 A ] TRST 22 SR BRI AL, I\
T INBR e 5 205 514 S BUAY . 5 Hp o4 25 186 & 1 )
B3 IR BAH GBI T i — 2 BRI ARG 2
T3 B v oG 25 556G g FH B AR AL
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