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Effect of Yiqi Huoxue Recipe on p38MAPK Pathway in Diabetic Rats

BAO Tao-tao'**, YANG Xiao-chun', CHU Quan-gen1 , HUANG Ju'
(1. Anhui University of Chinese Medicine, Hefer 230038, China;
2. The First Affiliated Hospital, Anhui University of Chinese Medcine, Hefei 230031, China)

[ Abstract | Objective: To observe the comprehensive regulating effects and mechanism of Yigi Huoxue
recipe on the p38 mitogen-activated protein kinases ( p38 MAPK) signal pathway and impaired endothelial function
of diabetic rats. Method: High fat and high glucose diet and streptozotocin ( streptozotocin, STZ) were used to
establish the model of diabetic rats. The rats were randomly divided into 7 groups: normal group, model group,
Danzhi Jiangtang capsules high dose group, middle dose group and low dose group (1.08, 0.72, 0.54 g -kg ™'+
d™"), pioglitazone hydrochloride capsules group (10 mg kg '+d '), Danzhi Jiangtang capsules + pioglitazone
hHydrochloride capsules group (1.08 g kg ™'+d™' + 10 mg -kg™'-d~'). The diabetic model rats were given with
corresponding dose medicine by intragastric administration, once a day, for 8 consecutive weeks. Blood samples
were collected from abdominal aorta for detection. Western blot assay was used to detect p38MAPK, mitogen
activated protein kinase kinasse3/6 ( MKK3/6 ), cAMP response element-bingding proteinl ( CREB1 ) and
mitogen-activated protein kinase phosphatase-1 ( MKP-1) protein expressions in endothelial cells. qPCR was used

to detect the mRNA expression of monocyte chmotactic protein 1 (MCP-1) and vascular endothelial cells Resistin
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in blood vessel endothelium. Result; Compared with the normal group, p38MAPK, MEK3/6, CREBI1 protein

expression and MCP-1, vascular endothelial cells Rresistin mRNA expression were significantly increased in the

model group (P <0.01), while MKP-1 protein expression was significantly reduced (P <0.01). Compared with
the model group, p38MAPK, MEK3/6, CREBI protein expression and MCP-1, vascular endothelial cells Resistin

mRNA expression were significantly reduced in various treatment groups, while MKP-1 protein expression was

significantly increased, with statistically significant difference (P <0.05). Conclusion: Yiqi Huoxue recipe can

reduce the vascular endothelium injury by regulating the expression of p38MAPK signal transduction protein blood

vessels of diabetic rats.
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PSR IS AL p38MAPK 5| A 41 it 4 Ak 38 JF R 2 AR
b, WO 40 B RE 78 B PRI 100 A2 1 I8 B i B
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1.1 2% 6 ~8 J&i% SD itk K 104 H, A&
(200 £20) g, & 3FE SCXK (#5)2011-0003 , %
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TROK , 1E 20 4k 25 W DL Sl 4 b} 3 S 4 T, AR AR
2 KR TT L VR LA e A R (N B 10% 18
20% WO TRERE , 1% (IR B ,0. 5% AR ER &) , 23T 4
Ji o #RJE 4% 30 mg - kg R Y R N
STZ,5 d J5 6 I i 4 5 B AR 25 b 2 -4 25 mg-kg !
TR 4 70 e I s N T G STZ . 3% B L B A R T
i 1 RESS d 5 B # Ik BE AL s, Ak =
16.7 mmol L™ & Ry i s 2 o SR AT A2 Wi A
HERIRL R KRR 77 KRR RENL 2R 6 41, 4351 S AL
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AU 12 W ] 13 1 BIRY A FG Ty 41 ¥ 4k &
WL AR AR SR A . P2y R P R K
SRR H 2300 45 T FH 0% B R e 4 1. 08,0.72,0. 54 g-
kg ™" d TUVE (43900 Sk I PR SN BRI TR B 12,
8,6 %) . PUZERIAMLAR IR B2 T 10 mg-kg ™'
d™' BRI S OE W 4T AR B R K S mLekg T ed
ig, PP LG4 A LG BT PR IR 2 1,08 g-kg ' -
d " RAMA% G 10 mg-kg ™' -d " ig, 425 FE] K 8
JE o S 30 ) A R R 1 YRR K A AR A D
0k LIRSS, R IRG LR RRAS & 12 h, Tl
R BRUBR 5 16 32 B0 ok R 4 1 RE AR RIS 32 B0 Bk gk AT
H A

2.2 kAR5 7k

2.2.1 & A R0 El ik ( Western blot ) 32 1l %2
p38MAPK , MKK3/6, CREB1 LJ &% MKP-1 {55 % (4
WA B AR A R B IO 3 kgl 4t
RIPA 42 f# 6 1 mL[ N &1 mmol-L ™" 2 3%
H SR (PMSF) ] #E AT 24 f# . 12 000 r- min ™' 8 0
10 min $ECAH LB HEH. A &M 2 x SDS-
PAGE ZE 1 I FF 92 v Wi 78 P 28 1, W Ok 5% I o0 e
Jo L 4 A S W L B — PR R W AT W R
(CREBI1,p38MAPK T4 J& t 4 % i, 1: 700 i B ;
MKP-1 47 14 J& 4 5 e 4, 1: 400 7 B ; MKK3/6 41
TR JE PE S S, 12 500 76 R 8% Y 43 B3 i) , 4% MR
1:10 000 B i) FH = 47 % 8¢ W 4 8 AR 2 48016 ) Tl
(HRP) bRid i) =90, )i ECL & Y6k i & ok

%1 PCR3|#RK7FI
Table 1 Primer sequence of PCR

M F o B K BEAE 0 A R ] Tmage J #4947
I3 o

2.2.2 SERFHEOGE B B G R R N (qPCR) U7
1200 7E B A B AL -1 (MCP-1) , 148 A B2 40
JLHE HT F (Resistin) 7 1fil & P J o ) mRNA £
ik R & S T vk ME AT AR 4L 50 ~ 100
mg, il A TRIzol 1 mL 5% 24 (2.0 #E 17 RNA &
W, R AR B R — £ T (DEPC) 7K 20 ~ 50 uL, 43
Il S W DG T Ay R Ay (BT 53 210 BE KR JEE L A/
A ¥7E 1.8 ~2.0, J5 I A 5 x Reaction Buffer 4. 0
pL,10 mmol-L ™" dNTP Mix 2 pL,Ribolock™ Rnase
inhibitor 1 L, RevertAid™ M-MuLV
transcniptase 1 pL, 42 °C,60 min;70 °C,5 min fx
s U B R RN, B cDNA, - 80 °C R ff
# o A8 PCRAL b HEA7 5E 20 IR B8 45 1 95
CHAENE S min,95 CALYE 10 5,60 C il J Al FE i
30 5,40 DMOEER . A 1 W qPCR J2 if 2 0 & & 3
Wo 1% ZEHEBE UK K D PCR 7™ %), B B i, 78
SEANLEE T T LA S R 0 o 30 U ] HE K
BE I AR R G HEAT AR 14, DL O
A FHFILE, KB MCP-1, Resistin, B-actin 5|
WL R A Prime 5 BCfF, H4E Gen Bank ¥ it 75l
Yo B TR A RS M. 585 BT Y 4
#TJ7 ¥ relative quantification study, 31 2 J5 ¥ M
2785 PCR ¢ 4 I iF R T UiF 51 9 8% R ¥ 51 W
1,

reverse

e E I i P B /bp
B-actin 5'-CCCATCTATGAGGGTTACGC-3’ 5'-TTTAATGTCACGCACGATTTC-3’ 150
MCP-1 5'-TCTGTGCTGACCCCAATAAGGAA-3’ 5"-GAGGTGGTTGTGGAAAAGAGAGTG-3’ 187
Resistin 5'-GGACGGTTGATTGAGAACTGAGC-3' 5'-ACCACCATCATCCCATTGTGTATT-3' 153

2.3 ittt R SPSS 17.0 Bk #E AT S it
SFAR P B & £ s FoR R 5 2200 ik, A 1)
BEMEZE SR LSD- k5, LA P <0.05 Jy 22 5 H.
Yt

3 #R

3.1 AR OR B — BN OO MR EE R B9 R
RS, OB R R B R OK R B £ 3 B
WA REIE I, R B, AR RN T
Wie , SRR LB 7 T 2 2 OK RO BE T R
(P<0.05)  REAPIHZE. k2,
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AR ARBWER  FEEREH 8 R, BRI4 K
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JKAF-B B B, MKP-1 38 3R 8 K, 5 E %
i, HEFA G E X (P <0.01) ;%44
7 )5 ,p38MAPK , MKK3/6 , CREB1 % [1 % ik /K F 8
AT, MKP-1 & 1 £k K FH84 FiE, 584
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Y097 20 1) KB p38MAPK 4 1 £ ik /K ¥ JC W] i
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Table 2 Effects of Yiqi Huoxue recipe on random blood sugar in rats (x +s) mmol-L '
B
3] it/ g-kg ™! n 24 i
2 o5 4 8 57 A
E# - 11 5.320.6 5.4%0.7 5.620.6 5.0x1.0
[ - 10 23.7 +4.6" 25.3 +4.6" 23.1+4.6" 25.2+3.9"
I I 1.08 10 24.0 +4.8" 27.3+4.6 14.8 £3.0 8.8 +2.1%%
0.72 11 25.7 +4.9" 25.3£6.6 14.3 £6.0 10.3 +4.9%3)
0.54 10 24.5+4.7" 22.1£5.7 16.7 +6.7 13.2 £3.2%%)
Eh 152 ML A% 571 TR e 0.01 9 25.5+6.3" 20.9 £9.1 15.4+6.4 8.9 +4.5%%)
rh G 2 4% 4 1.08+0.01 9 25.2 +5.3" 21.5 4.0 15.8 5.9 9.8 £4.2%%

e HIEF ALY P <0.01; SHEALL D P <0.05; 5 2511 L EY P <0.05,

£ 3 #AEMI X KRR EF Ak p38MAPK,MKK3/6,CREB1,MKP-1 ZEARZXMFHM (v =s5,n=3)

Table 3 Effects of Yiqi Huoxue recipe on expression of p38MAPK, MKK3/6, CREB1, MKP-1 protein in aorta abdominalis of rats(x =+ s

n=3)
20 5 Fl /g kg ™! p38MAPK MKK3/6 CREB1 MKP-1

E# - 0.58 £0. 14 0.64 £0.13 0.37 £0.08 1.18 £0.24

iR - 1.12 =0.12" 1.46 £0.17" 0.83 +0.13" 0.52+0.02"

i S I 1.08 0.65 +0.16% 0.68 +0.14% 0.42 +0.08% 1.05 +0.05%
0.72 0.71 £0.13% 0.86 +0.24% 0.44 +0.06% 0.99 +0.08%
0.54 0.80 £0.15% 0.88 £0.20% 0.52%0.10% 0.81 +0.12%

ENLR R INTNE 0.01 0.63 +0.16% 0.70 +0.19% 0.39 +0.06% 1.07 £0.06%

R4 A 1.08 +0.01 0.67 +0.15% 0.75 +0.10% 0.44 +0.03% 0.87 +0.11%

FESIEWALE P <0.01; SEMAH LY P<0.05(£4 ),

P-actin — —

P3SMAPK = s ——— —— — —

MKK3/6 — — —
CREBI1 - D e — — — —
MKP-1 S e D D e -—

A B © D E F G
ACIEH415B B AL 5 C. 28 AT I 7 1. 08 g-kg ™' 413 D. 28I I 7
0.72 g-kg "41;E. 25 SH ML 0. 54 g-kg ' 415 F. R 0H A 5 R e 4
H;G PSS
B 1 ##5S7EM%A XK REE 3k p38MAPK, MKK3/6, CREB1,
MKP-1 ZEBRZEHF M
Fig.1 Effects of Yiqi Huoxue recipe on expression of p38MAPK,
MKK3/6 ,CREB1,MKP-1 protein in aorta abdominalis of rats

3.3 X} MCP-1,Resistin 7F Ifil % N & #7 # mRNA
KRS BEEIZH MCP-1, Resistin mRNA 335 7K
HEm, SIEFHRRILE, HERARITEEX
(P<0.01), fEEMJ5EE 8 AR, 24WiG)r)a, 5
A b B, 25 W) iR 97 41 K B MCP-1, Resistin
mRNA kK BEEAR(P <0.05) . Wk 4,
4 ITig

W PR I A8 7 5 b B 22 A L IR AT
Bo PN AEHRET oz, il h Lz
BE7SBEAT ML, AL AE 2T 5 BRSO
S IR RS N IV S T BRI A AR Y

F4 #HRIFMFA I KERE T MCP-1, Resistin mRNA 3% B %
M (x+s,n=6)

Table 4 Effects of Yiqi Huoxue recipe on expression of MCP-1,
Resistin mRNA in aorta abdominalis of rats (x £s,n=6)
20 5 i MCP-1 Resistin

/g-kg"

EW - 1.00 £0.08 1.01 +0.13

iR - 2.510.21" 2.71 £0.62"

fis S I T 1.08 1.45 +0.06% 1.70 £0.13%
0.72 1.53 £0.07% 1.57 +0.12%
0.54 2.24 20.19 2.42 +0.46

b R A% SR e 0.01 1.41 £0.16% 1.67 £0.13%

RNy 1.08 +0.01 2.02+0.20% 2.14 +0.22%

IR Z — . EFH LI BAT 45 U 2300
T2 52 U7 PHERERE IR % th K72 PR R iE P
15 B 2 22 TR 4L, 7 R TS AN 2 A
IR s £ R A L SR R B P
T P AR, 7K I B 1 2 5 T AR, 7 A Aol 1 2% e
i , BTG AR B 1 I IG5 22 1 H R AN B IETRS |
FENFT A, 277 I BH B 5F , € IF 8, 4 1A 15,
A4 1E , Ah 3 St , 0 4 U7 B I L3 4 2 AR
p38MAPK {5 538 JHf £ M JR i 15 50 R B9 19 B2
AN A AR AR R R A AR PR I
HH R AE B R ECET 4R AR T, B0 5 R 51 R
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I 557 T LA M 3 AR RE K, I R A M Dy e ZE AL, il
JINAR R A AT 0 T 0 A A A B JE R . Her
p38MAPK J7iZ 2 5 RAE NI R T | 04 0 46 A
FA AR MKK3/6 J& p38MAPK 5 238 i I
W E B W W7, MKK3/6 3 s, T
p38MAPK {4k X TGY FEH 7 41 i i) 7 22 R F1 s 2
MR ke HE W R Ak, DA T 0T p38MAPK G %, CREBI
& p38MAPK {5538 #% T i K+, W iR 1k ) CREB #J
52557 & CRE A S HN MG 3 F LY cAMP
SR T A R 45 B s B S R R R S SR AR kTR
RAIK R JF R R IE . p38MAPK A6 M %
H MAPK i MKK F085 B2 B 51 & 00 85 5L 1k A5 o
M Ak 1 ah 245 V- i o i o i MKP-1 78 MAPK 1) 25 %
W Ak J7 T S ¥ T B AR, ATl p38MAPK 2 i iR
A i e G I P DR, B A B A VR R . i B
Wr p38 MAPK i % >k FH 1k 4 PR s 1487 (%) 544, 7] g
SR AT R IR I I hRE B 0 9T A A

Resistin J2& fIig JIij 4H ffg F0 5% BE 5Pk 48 it 5, 4%
Bk A B 7 4 B DR B 05 P 3 AN A 2 5 e B R KT
1) &A=, T LR A A TS Y B — AT R
WIS N B s B, 25 T IR, Il it
G597 A 280N K 41 i D e a2 5 R AT |
BEIR 5 3h ko RE B AL SR fE e N R
MCP-1 {2 — Ff RE 5 Pk A% 4 i Ak Y 5, R %
SAE R 7E S Pkok HERE AL i) R R AR . &
JKF- 1) MCP-1 38 i) 5 A% 40 i 3R T 32 K2 4545,
LY A A% A0 M A I P BT, 2l A RE A
PR A0 LA R i 0 48 1 IR B 1 B UK A i i
AT T L2 B Y 14 5 RN RS Bl R AR RE R S
Rz ST REBE TR I e R0

A S5 3 B, A5 IR 9T AR B — R Dl R A R
kR, Ho b2 v ) 2 AR N PG 25 40 e b v 2
GG R BB R AE . S5 25 R R WIRE PR K B
F Bk p38MAPK Kz H b i B 1% 1t 1 o, 2R
FIRA N, #27R p38MAPK [ 5 xRS 5T
W DRI I8 28 Y K A R e ik /R . g L R
AT s A PR R BRI A P D RE 5 IR 1)
FERRACR AR 2, 2 ml 40 k] p38MAPK 3K 3k I 45 1 9
R AR, B0 A T % 3 — {5 538 B A7 AE T BRI,
A RE A HAR T WAL 2 — o (6] B 4 AT 07 3
IRHRHT R S MCP-1 7K W] B 36 9 8 AP, 3278 L
IBYT 2 BUWE PR AT I IR 5 1 B A DR IS O &
RERIPER . ZRG S0 as R, 5 A0 I 7 R0 T
o] 15T 7 0 AE A DR s 10 A8 s 78 ) 1 R S o0 i I
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