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Effect of Fengshi Qutong Capsule on Synovial Akt and MAPK Signaling
Pathways in Rheumatoid Arthritis
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[ Abstract | Objective; To observe the effect of Fengshi Qutong capsule (FSQTC) on protein kinase B
(Akt) and mitogen-activated protein kinase ( MAPK) signaling pathways of rheumatoid arthritis (RA). Method ;
Collagen-induced arthritis ( CIA) was induced in SD rats, and the synovial membranes of the knee joints were
prepared after 19 days of oral administration of 0.25, 0.5, 1 g-kg 'FSQTC. MH7A cells were induced by tumor
necrosis factor-a (TNF-a, 20 pg+L~") in vitro, and human umbilical vein endothelial cells (HUVEC) were
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induced by vascular endothelial growth factor ( VEGF). FSQTC (0.02, 0.1, 0.5 pg-L™") were added to
MH7A/HUVEC cells, and then the cells were collected. Proteins of synovial tissue, MH7 A and HUVEC cells were
exiracted, and then were detected the expresstion of p-Akt, p-p38 MAPK, p-extracellular signal-regulated kinase
(ERK) and p-Jun n-terminal kinase (JNK) by Western blot. Result: The expression levels of p-Akt, p-p38
MAPK, p-ERK and p-JNK in the synovial membrane of CIA model were significantly increased compared with
normal group (P <0.01), and the treatmend of 0.25, 0.5 and 1 g-kg '-d ' FSQTC significantly decreased their
expression levels (P <0.05, P <0.01). To compared with control group, the expression levels of p-Akt, p-p38
MAPK, p-ERK and p-JNK in MH7A or HUVEC cells induced by TNF-a or VEGF were increased (P <0.01),
respectively, and these factors are significantly reduced by 0.02, 0.1, 0.5 pug-L ™' FSQTC (P <0.05, P <
0.01). Conclusion: FSQTC can down-regulate the abnormal activation of Akt and MAPK signaling pathways in
the synovial membrane of CIA rats, fibroblast synovial cells and vascular endothelial cells, which is related to the

inhibition of synovial angiogenesis in the treatment of RA.
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Fig.1 Electrophoresis of protein expression of Akt and MAPK

signaling pathway in synovium of CIA rats joints
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%1 FSQTC 3t CIA X R %% i3 & th p-Akt,p-p38 MAPK, p-ERK , p-JNK , Akt,p38 MAPK ,ERK #1 JNK B E & XM M (x +s,n=10)

Table 1

rats joints (x +s,n =10)

Effect of FSQTC on protein expression of p-Akt,p-p38 MAPK, p-ERK, p-JNK, Akt,p38 MAPK,ERK and JNK in synovium of CIA

24 5 Fl /g kg ! p-Akt/GAPDH p-p38 MAPK/GAPDH p-ERK/GAPDH p-JINK/GAPDH
E# - 1.000 0. 169 1.000 +0. 054 1. 000 +0. 023 1. 000 +0. 053
155 - 1.794 £0. 176" 3.943 +0. 556" 1.864 +0.087" 3.818 +0.613"
FSQTC 0.25 1. 442 0. 099 3.170 +0. 519% 1.441 £0. 1697 2.906 +0. 4597

0.5 1.158 =0. 189 2.331 £0.057% 1.388 0. 256% 2.452 +0. 057
1 1.027 £0. 154 2.210 0. 054° 1.274 +0.232% 2.336 +0.52%
F 4 Mt 4 0. 002 1.139 0. 269% 1.869 +0. 054 1.155 0. 097 2.145 +0.051%

25 51 HHE/g kg ™! Akt/GAPDH p38 MAPK/GAPDH ERK/GAPDH JNK/GAPDH
E# - 1.000 +0. 037 1.000 +0. 149 1.000 +0. 022 1.000 +0. 045
i - 1.014 0. 233 1.057 £0. 165 0.990 =0. 029 1.016 0. 040
FSQTC 0.25 0.953 0. 128 1.080 0. 189 1. 047 £0. 034 1.162 0. 142

0.5 1.120 £0. 037 1.082 £0. 190 0.946 £0. 122 1.026 0. 048
1 1.047 £0.213 1.060 0. 118 0.926 £0.217 1.129 £0. 114
B4 M 1A 0. 002 0.996 +0. 321 1.091 0. 089 0.905 +0. 020 1. 108 £0. 044

o HIEH ALY P <0.01; HEMA D P <0.05, P <0.01,

3.2 FSQTC X VEGF if55: 1) HUVEC 4fi Jfid 1 p-Akt,
p-p38 MAPK, p-ERK 1 p-JNK & H F ik 0 52 M
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p-ERKFI p-JNK & 1K 5 W # F 1 (P <0.01);
0.02,0.1,0.5 pg- L 'FSQTC £ M J5 fit B 3 K
VEGF i § #y HUVEC 41 jg b 5 % F+ &= #9 p-Akt,
p-p38 MAPK, p-ERK 1 p-JNK & {4 ik /K (P <
0.05,P <0.01); 4 41 Akt, p38 MAPK, ERK #l

INK EHERB G257, WK 2,%2,

D-Akt e S——————_ 60 kDa
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pINK R S . 46/54 kDa
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43 kDa

p38 MAPK

PERK S S 244 KD

ERK " s s s s 42/44 kDa

GAPDH e SIS SHES S e 37 kDa
A B C D E

A. 25 141 ;B. VEGF 41 ;C. VEGF + FSQTC 0.02 pg-L~'41;D. VEGF +
FSQTC 0.1 wg L™ "4];E. VEGF + FSQTC 0.5 pg-L "4

El 2 VEGF # 5 HUVEC f1 Akt #1 MAPK S {H#EEEEXER
Rk K

Fig. 2
signaling pathway in VEGF-induced HUVECs

Electrophoresis of protein expression of Akt and MAPK
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FEAIE TNF-« 755 55 % 7t 5 19 p-Akt, p-p38 MAPK, p-
ERK 1 p-JNK & [ £ L KF (P <0.05,P <
0.01) ;4418 Akt,p38 MAPK,ERK H1 JNK % 4
RIXAKFE LG #2557, WK 3,%K3,
p-Akt 60 kDa
AKL i . . - 60 kDa
p-INK o 46/54 kDa
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P-P38 MAPK s S S e s 43 kDa

P38 MAPK " s S———— 10 kDa
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A B C D E

A. 25 (140 ;B. TNF-a 41 ;C. TNF-a + FSQTC 0. 02 pg-L ™ 4 ;D. TNF-a +
FSQTC 0.1 wg-L "4l ;E. TNF-a + FSQTC 0.5 pg-L "4

E 3 TNF-« iS5 MH7A f1 Akt f1 MAPK S BRIEXEARIE
ik
Fig. 3
signaling pathway of MH7A induced by TNF-«

Electrophoresis of protein expression of Akt and MAPK
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% 2 FSQTC 3§ VEGF i S HUVEC 1 p-Akt,p-p38 MAPK, p-ERK, p-JNK, Akt,p38 MAPK ,ERK #1 JNK EHRIEHW I (v £5,n=4)
Table 2 Effect of FSQTC on protein expression of p-Akt,p-p38 MAPK,p-ERK,p-JNK,Akt,p38 MAPK,ERK and JNK in VEGF-induced HUVECs

(x+s,n=4)

i JR AW B/ pge L p-Akt/GAPDH p-p38 MAPK/GAPDH p-ERK/GAPDH p-JNK/GAPDH
25 - 1. 000 +0. 106 1. 000 = 0. 047 1. 000 =0. 021 1.000 0. 211
VEGF 20 3.015 £0. 087" 1.749 0. 128" 1.779 £0. 117" 1.512 20. 147"
VEGF + FSQTC 20 +0. 02 2.386 0. 123 1.416 £0. 130% 1.472 +0.133% 1.306 +0.230
20 +0. 1 2.197 £0.078% 1.322 0. 1752 1. 158 0. 252% 1. 173 £0.041%
20 +0.5 1.869 0. 097 1.156 0. 085" 1.020 0. 195 1. 053 £0. 190
4 5 e/ g L Akt/GAPDH p38 MAPK/GAPDH ERK/GAPDH INK/GAPDH
25 1 - 1. 000 0. 025 1. 000 + 0. 050 1. 000 =0. 023 1.000 £0. 018
VEGF 20 0.956 +0. 129 1.013 0. 112 1. 006 = 0. 186 1.012 £0. 026
VEGF + FSQTC 20 +0. 02 1.070 =0. 025 1. 062 +0. 045 0978 +0. 153 0.992 +0.218
20 +0. 1 1.098 =0. 037 1. 112 £0. 052 1.025 +0. 054 1.043 +0. 027
20 +0.5 1.011 +0. 203 1. 029 0. 201 1. 034 0. 022 1.066 0. 191

E 5 AAEY P <0.01;5 VEGF 41 H 4> P <0.05,> P <0.01,

%3 FSQTC %f TNF-a 55 MH7A th p-Akt,p-p38 MAPK,p-ERK,p-JNK ,Akt,p38 MAPK ,ERK #1 JNK & E 5k /K RSN (k25,0 =4)

Table 3 Effect of FSQTC on protein expression of p-Akt, p-p38 MAPK, p-ERK, p-JNK, Akt,p38 MAPK,ERK and JNK of MH7A induced by

TNF-a(x +s,n=4)

2H 5 R B/ g L p-Akt/GAPDH p-p38 MAPK/GAPDH p-ERK/GAPDH p-JNK/GAPDH
25 - 1. 000 0. 078 1.000 =0. 033 1. 000 +0. 048 1. 000 =0. 032
TNF-a 20 2.705 £0.079" 1.788 +0. 163" 3.518 +0.564" 2.720 +0. 450"
TNF-a + FSQTC 20 +0. 02 1.941 +0.229% 1.303 0. 128% 2.609 +0. 1227 2.066 +0.357%
20 +0. 1 1.861 £0.073% 1.232 £0.213% 2.493 £0.216% 1.913 £0. 328"
20 +0.5 1.408 0. 072 1. 045 £0. 214" 1.854 +0. 142% 1.812 £0. 119"

2 5 AR/ pg L Akt/GAPDH p38 MAPK/GAPDH ERK/GAPDH p-JNK/GAPDH

25 - 1. 000 =0. 051 1. 000 +0. 048 1.000 +0. 118 1. 000 = 0. 032
TNF-a 20 0.994 +0. 056 1. 080 =0. 405 0.996 +0. 027 2.720 0. 450"
TNF-a + FSQTC 20 +0. 02 1.010 £0. 127 1.086 +0. 136 1.019 £0. 115 2.066 =0.357%
20 +0. 1 1.029 0. 210 1. 111 £0. 069 0. 995 +0. 056 1.913 0. 328
20 +0.5 1. 115 £0. 040 1.051 +0. 084 1. 042 0. 039 1.812 +0.119%

W HE A Y P <0.01;5 TNF-o 41 32 P <0.05,2 P<0.01,

L7857 3T A6 32 20 i R A 538 B A 2 A R, L
5 AkUESE B FE VML, Ak AR T
RA T4 21, Fo gk PI3K I 1 32 7 il 12 £k, R
Y 40 TNF-o, VEGF 45 (%) 335 , T & 35 Hi Ay
S ) DR SR SN = i 111 = O I R (A o 7 o3 'e
R MAPK {5 Sl g E B R R B p38
MAPK,ERK1/2 F11 JNK X i 1k (1) #5 R 1k JE =Xt 78
RA B 561 W B4l 4L b o ek A i 1
il MAPK 38 [ (0 8005 , 7 A 8508 i 18 A 28 6 0 I
R RPN R, W RA R . i, Akt
1 MAPK 15 5 18 PR 7E RA 15 J i 455 3 A4 v b o B4
A, 3 Akt Fit MAPK {5 538 % %k RA 3697 /9 Y1)
N

HHi RA 093697 29 36 38 SR Bt & 25 ko
o BB AR 2Y R R RS R AR S BT
HC™ Y B BRSO A B B AR BT, TR I IR N

w37 ) B AR, DRI T 106 456 22 4 A 20 0 X 2 1 h R
HEREMESE, PELGAREOHR BURER,
7E RA (367 P S AR E B A ML . FSQTC 1 IR
BIT RA AP Ry, H W s M . Bk
TEBE 58 30F W1, FSQTC H A7 Wl @ /Y 4t 4 . 81 9% 1E
TS AR TR T B0 S BF gt R T
A CIA K B SG 5 W B 48 9 R UL 45 5 2k B9 1
P R THE— SR RIX — R R 55 Ak
1 MAPK {5538 B A ¢, A SC 50 1 Y6k CIA KR
BRI AT M EBF 58, 45 4 W, FSQTC B % [ {1
CIA K B 46 HE 56 4% ¥ B 2 21 9 p-Ake, p-p38
MAPK , p-ERK , p-INK ) 3 3k 7K ¥, H X i 2K 11 ) %
PRIKOF AT W S B 42K FSQTC RE 71 181 4 45 98 i
ST A 4P Akt Fl MAPK 5 55 3 B% 10 5 3
o d T I P R 0 RA R I A T AR i R
ROSE 2R M Y A i 0 S A S A AR I A 2R
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