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Effect of Tongxie Yaofang on p38 MAPK Pathway Associated Protein and Its Target Gene

Expression in Colon Tissues of D-IBS Rats with Liver-stagnation and Spleen-deficiency
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[ Abstract | Objective; To explore the effect of Tongxie Yaofang on p38 mitogen activated protease (p38
MAPK) , mitogen and stress protein kinase 1 ( MSKI1) , cyclic adenosine effector response element binding protein
(CREB) mRNA and protein expression in colon tissue of diarrhea type irritable bowel syndrome ( D-IBS) rat
model with liver depression and spleen deficiency (GYPX), and interleukin-18 (IL-18), interleukin-6 (IL-6),
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tumor necrosis factor-a (TNF-a), and the content of total superoxide dismutase ( T-SOD) and malondialdehyde
(MDA) in serum. Method: The 60 SPF Wistar rats were randomly divided into 6 groups, with 10 rats in each
group. Except the normal group, rats in the other groups were given by gavage with folium sennae and chronic
bondage to establish D-IBS with GYPX for 14 days. The low, medium, and high doses Tongxie Yaofang were
administered to Tongxie Yaofang (2.25, 4.5, 9 g-kg™') gavage respectively. The piveronium bromide group
was given piveronium bromide tablets suspension (0.02 g-kg ') gavage. The normal group group and model
group were given the same volume normal saline for 21 days. After the last gavage for 18 hours, the heart blood
was collected and the colon tissue was dissected. Real-time PCR was used to observe the expression of p38 MAPK,
MSK1 and CREB mRNA in rat colon. Western blot was used to observe the expression of p38 MAPK, MSKI1 and
CREB protein. ELISA was used to observe the contents of IL-18, IL-6 and TNF-« in colon. Hydroxylamine was
used to observe the T-SOD level in serum, thiobarbituric acid (TBA) was used to observe the MDA content in
serum. hematoxyl in-eosin ( HE) staining was used to observe the morphological changes of colon tissues. Result
Compared with normal group, the expression of p38 MAPK, MSK1, CREB mRNA and the protein content of p38
MAPK, MSK1 and CREB in the colon tissue of model group rats increased significantly, while the content of IL-
18, IL-6 and TNF-q increased significantly (P <0.05). The level of serum T-SOD decreased significantly, and
the content of MDA increased significantly (P <0.05). Compared with the model group, the medium and high
dose group of Tongxie Yaofang significantly decreased the expression of p38 MAPK mRNA, content of p38 MAPK,
CREB protein and IL-18, 1L-6, TNF-a in colon tissue (P < 0.05). The level of serum T-SOD increased
significantly, and the content of MDA decreased significantly (P <0.05). High dose group of Tongxie Yaofang
can significantly decreased the expression of MSK1, CREB mRNA, content of MSK1 protein (P < 0.05).
Histopathological observation showed that no significant organic lesions were observed in the colonic morphology of
each group of rats, which was consistent with the morphological characteristics of IBS. Conclusion; Tongxie
Yaofang has a significant dose-effect relationship in the treatment of D-IBS rats with GYPX in a certain range,
which may be related to its increases antioxidant stress and inhibit activation of p38 MAPK signaling pathway and
reducing the level of downstream inflammatory factors.

[ Key words ] irritable bowel syndrome; diarrhea-predominan; Tongxie Yaofang; p38 mitogen activated

protease ( MAPK) signaling pathway
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BT R B 2k R S e BB R A 1 PCRSIBE

( }Hﬁ% 2016-025 ) Table 1 Primer sequences of PCR

L2 WA RWIEEKIA (SRR 98 (53 KR/

) TR VS B 25 W 2 R R B B LB S,y b Bactin BES'-GGAGATTACTGCCCTGGCTCCTA' 171

AR AR AT RO BR B2 00 B XL 62 432 2B L)
B LR 25 32 2 40 min, UK BT 2 K, &
JE R, 2o 8, 4 D 43 o0 vl 40 0 5 2 O v ) (
A2 1.8 g - mL) Rl (F kSl
0.9 g-mL™") LA K AKHI & (&% 425 40.45 g-mL™")
7K RIS W o LA b 2530 A i K T 3 75,4 C
VKAS AR AT 45 o 3 V5 nF /K BLR <8 & 15 K 2 i
5 h, B 8 min, 207 i PRI D UH W, VR4 B AR
0.4 g-mL ™ "Z4% 4 CUKARTEE T, L L 25k R
Bl T 22 g0 A 25 )5 DR e iR v (1 [ Abbott
Products 7~ #), it 5 644465, #t O 25 5 3 Wik 5
H20120127) ; & 8 48 1k ¥ B AL g (T-SOD) , N — 8
(MDA ) i 5 1277 & (R ot 2 A= 9 TR ik 52 o, it
%15 20181220,20181225) 5 K Bl 4 L/ Z-18
(IL-18) , 1 4t B 4> -6 (TL-6) , Jil 98 35 8 A F-«
(TNF-a ) fiff 3¢ 5 58 W% BR300 5 ( ELISA) 3 71 &5 (VL5
it G Sl A BR A #4545 43 5 S MM-0047R1, MM-
0190R1, MM-0180R1 ) ; p38 MAPK #i &, MSK1 4%
&, CREB Hii & ( £ [E GeneTex 2\ w], dit 5 43 i Ay
40100, 821801334, 42480 ) ; H il B&-3 -8 R i = iy
(GAPDH) #it #4 ( 2 [ Immuno Way /A #]) ; /i K %-
P (HE ) e 434 5 & (b 52 Solarbio 28 A, it %5
G1120) ; trizol ( 22 [E Ambion 2\ &, It 5 152104 ) ;
PCR ¥ 3% i M & (K % TaKaRa A &), #it 5 K
AI61180A) ;0.2 mL PCR strips with 8 wel ( I ¥
Kirgen A ], 4it*5 180666 ) ; e SP X & , 1 41 /)
RAERREN (Ig) G(Ibm P2 &AM AR A R
o)A 40 K186613C) 5 K B B-WL3h & M (B-
actin) ,p38 MAPK,MSK1,CREB 5| #j 1 K% TaKaRa
YNCIRSS SR ¥516 w08l UICIE 7/ IR 271/ UE . U

1.3 f%g%  S1000 Y52 5% i it B A il i 2%
I ( Real-time PCR) 1%, iMark % [ #7 /% , PowerPoc
Basic ¥ i HE 3k A, ChemiDoc™ XRS + 1 ¥ I8 14
SR AN, JY-SPAT #Y Hy yk £l PowerPac™
Power Supply B B, yk M 5 B[ 5 Y5 ( 3¢ [ Bio-Rad 2
F]) ; VELOCITY 18R # 5 2 ¥ VR 5.0 AL (W KA I
Dynamica /3 7)) ; FA2004 %1, 1 K ( | 5% 5516
SRR AL B A BR A | ) HH-4 0% 18 U K 8 4
(TLT3A8 4 35 T A AL ZS AF 58 BT ) 5 DYCZ-40D 5%
BEAL (bt s — A YR A IR A R ) ; P100/P100 * 7Y

Universal

Fii# 5'-GACTCATCGTACTCCTGCTTGCTG-3"

p38 MAPK |-ji# 5'-TTACCGATGACCACGTTCAGTTTC-3' 279
Fii# 5'-AGCGAGGTTGCTGGGCTTTA-3

MSK1 7 5'-GAGCGTTTCACAGAGCACGAAG-3' 119
Tt 5'-CACCACATGGCCATTAGAATCAA-3

CREB 3% 5'-ACAGTTCAAGCCCAGCCACAG-3’ 160

Ui 5'-GCACTAAGGTTACAGTGGGAGCAGA-3’

AR TR 66 BE 1 (56 [/ Pultton 24 F] ) ; N2/N2S 7Y
SAM AT WL A 6O FE i (R A B AL 2R A BR A
A)) 3 BX43 B i 5 ( H A Olympus 24 7)) ; RM2125
Y] R B, ASP200S # [ ) 5 25 20 2L K AL (75 [E
Leica ¥ 7)) o
2 AFiE
2.1 BRI A K2 60 HUR B FE AL AL 7 3R
Py ohas A B A | DT 2 PR A A R TS O I
o E A, A 10 B, B HAsM R A AR
BRR FH 25 15 I I 18 M TR AL i TS G R
V57 IBS RO AR R SR 10 h 2R R Ak
K, FLERE KN 4 g kg MR, B H 1K, #
SLVEE 14 d. FTE MK ERE R IS 582 B A R
E N W E R N O R I N W v E G T
B, RBRERY 1 h, ELEER 14 d 5 RS
AT RIS BT IR 4 2.25 ¢ kg Rl 4
4.5 gokg ™ EHIRAL 9 gokg T HEE MY T AKH
AR R H 0 3,6,12 £, JU 4k 4% 41 45 F IT
YR TR B 0. 02 g-kg MY TN H I R
6 5 HEH 2 A MAL Y 24 45 7 2 mL Az B3R K
Ho BHEA 1K, ELEBIRIT 21 d, B7d K
PRI BT 1 LA 2 5
2.2 WARE RKKBITSAAE, SFHARREER
BEOK 18 h, {fi F 2% LB 40 (2 mL-kg ™)
Ji PRI KRR, O E SR ML 2 5 mL, ifil BRiRCE T 4 C
1 h,3500 remin"' &> 10 min, I3, -80 C ¥ %
o Rl 5 H I AT ] 5 ~ 8 em Ab 45 4
2 PR KRS E NEY, — 0 4% 2R
FHE [ 5, — 384> — 80 C AR R+ H o
2.3 HE Q@M 45 I 20m M40 4k Bk
FRBTEELE 7 45 L 8L, i BT 4% 2 R WX 5 1A
E A, MR, KU B A AS R R B ) £ BB K B L H
3.
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AR A AW R A AT A A,
RS K AL, 98 R R Y, $he S e o1k fr e
o ATIK B B R i B A D IR R B R
W4T RE
2.4 FRR RO ME T-SOD & & WU R AF
T -80 CHYIMIE , & T3 Rl 5 E &
ZETSL IS AL TE W S 5 (A, i 8 A 52 00 1 i HORE o
H 50 wL, 152 A A R B 43 B m AR ] —
BV 1 mL, 05 45 0 A LA 50 L, X BEAS in A 2%
17K 50 L, B 43 5 A3 30 =0 = pd n A%
100 WL, FH i i i B AR R 40, & 37 C {5 iR K
40 min, it A W45 2 mLIEA), R ACE 10 min, T
P 550 nm 4b,1 em JEAR AL L6 ST RTE
2.5 TBA MK ML MDA & & 2.4 T,
WHEZAE S EE . =8 mATKE
100 L, FRMEE A 10 mmol - L™ AR #E S 100 wL, il
FEE I 100 pL, DL b 454 A R —
100 L JB2), #E AR = 3 mL, 50 = 1 mL,#%
5] HEIRIR B AR A),95 C /K 40 min J5, K&
#1,3 500 r-min ' B0 10 min, B FE W, T K
532 nm 4b,1 em AR AL (G, 3155 MDA & &,
2.6 Real-time PCR £ Ul 45 i 41 41 p38 MAPK,
MSK1,CREB mRNA [ &k HU 45 4 41 50 ~
100 mg, il A trizol Z4f# W 1 mL W EEIR 2], E IR FF &
5 min, WA E.LHLG 4 °C 1 1000 r-min ~' Z5.05 min,
R W, A = &R B 200 pL, RS #E L4 C
12 000 remin '"&.> 15 min, W B S W, MA SR
fis IR A) R B, 1 2000 remin ' B0 15 min, FF B,
75% .1 1 mL, 87,12 000 r-min 'B5.0> 5 min, 35 [
W5, M mRNA ¥R BE TR MAE &=, 6% 5 cDNA IR
k25 °C,5 min, FEffi 42 °C ;1 h, % F 70 C,15 min,
P43 5 SR 5 1 cDNA L # 95 °C 2 min, 1 §F¥F, 95 C
45 5,53 °C 45 5,72 °C 30 5,40 1F¥, LA B-actin N2,
A 27868 H i mRNA MR Rk
2.7 HEHERPEENI P (Western blot) A6l 25 iz 2H 21
p38 MAPK,MSK1,CREB f{) ik B/ & KB4 W
HY, AT & PMSF () RIPA 2 # % 500 plL,
BT KkmEMHEZESERE ML ELILE
12 000 r-min "Z.0> 10 min, BLER 4> B3, 1T BCA it
R G RN AR M 3Ry VB 4 x RS W,
100 °C /K% 10 min, & T 4% H Uk & 45 S W 45, 10%
B HUK A B 4 B, TR LB A p38
MAPK —#¢(1:1000) ,MSK1 —47(1:1000),CREB
—H(1:1000) ,4 CHFE FEIKVER, ZRFE 40
4.

(1:1J7) ,ECL ik, X KK A 85, ¢ 8%, Bio-
Rad Quantity one K44 5381 34 49 4 73 #r o

2.8 ELISA Kl %5 7 4141 1L-18,1L-6 F1 TNF-a [
T BOREEEAHAN 1 g B MA 9 f5AH
Ji A B4 0. 01 mol - L™ % £ 2% vh ¥ ( PBS) J& T
UK AR AT 3R B W T B R . R TR
ALY 96 FLAR T, 43 VKR A [ ViR J3E A o i R A DU AR
A4 50 wL ARG AL, B 2s (LSRR AL A AR
i A ALY (HRP) A5 90 /9 K il 04 100 pL, 357,
37 CRE 30 min, PEAR 5 WK, I ABEFR I, 37 Cil
B 30 min, PEH S5 K, A R €W ,37 C 210 min,
IMAZEE W, 15 min N2 OB A, 3T 54 46 B
g

2.9 GitEgrik SRA SPSS 21,0 R AT 4 it
SMT TR x5 FoR, 2 AR R R B R R
FHBLR R 7 229007, ilf— 2 2 & Ho i H LSD K 56 43
BT, 77 228 55 B ] Dunnett s J7 35 4387, L P < 0. 05
RrEFEAERIHE X,

3 £#R

3.1 X EHARRE AL IRIIE S 2
FIZH R BRE5 W V) W s ™ 82 m] LU 3 45 ) 6 s
LA ST, A M HE S B R R DL FE i
Kb AR & e 40 = Y 5 AE TR 2 A B i Ak B L R 4
JHL R 53 IR BE I 3% , 1 A J2 R A 22 4, T DL il 4 S
V) J5 7K il , A 2 i 4 P A MR VI 45 T 4 L4 A o
LR A N B SE 545 IBS B &SR
Mo JATEE R e ) 4 B D A R 4 KRR 4
AT A5 e 4, 40 8L 45 0 58 48, T8 25 45 # K WL B 8
., WE,

3.2 P45 2H R R v bR OGSk B AR AR SOD,
MDA f52m  52os (gl He g, AL 2 K R 7 SOD
KB B FEAR (P <0.05) ,MDA 7K -8 & 7 (P <
0.05) ; SRR AL L35, 9 V5 22 J7 v e ) dak 4 R DG
AR K RIS SOD /K 7 75, MDA /K - B &2
REAIR (P <0.05) ;9515 27 v | e 791 42k 4 11 DG 2 R i
AR R SOD 7K B & & T 9/ 15 2 J7 Ik 7 it 41
(P<0.05), W32,

3.3 b5 4l K RS W MR G 4 i 7 IL-18, TL-6,
TNF-a BRI 525 (AL g, B A0 4] K RRU&5 i 4l
ZUIL-18,1L-6 , TNF-a /KFHI B F & (P <0.05); 5
BT L35, 98 15 2 7 v e 1)k 4 0 DG 4 V5 i 4 R
W45 g 1L-1B8, 1L-6, TNF-a 7K % B @ F& % (P <
0.05) , 9 5 22 7 M50 Hi 4 B AR B f s O V6 220
2700 AP LG AR, DAUJR S B O R AL IL-18,
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AL ZS BB ALE  CR TS 205 IR A 20 5 DL R TS 07 i R e A
E VS BT w4 P VC 4R AL (B 2 [)

Bl BEEAXMESEIBS KREHALKREZFM(HE, x100)
Fig. 1 Effect of Tongxie Yaofang on colon histopathology in

diarrhea-predominan IBS rats (HE, x100)

®2 BEEFXMETE IBS XFRMFE T-SOD, MDA & KM
(x£s,n=10)
Table 2 Effect of Tongxie Yaofang on T-SOD and MDA levels in

serum of diarrhea-predominan IBS rats(x +s,n =10)

21 51 F4t/g-kg™"  T-SOD/U-mL~' MDA/mmol-L "
25 - 216.51 =19. 80 4.69 +1.57
H 7Y - 164.53 £15.98"  7.64 +1.98"
RN 2.25 174.18 +15. 48 6.16 +1.88

4.50 194.63 £14.41*Y 5,76 + 1. 64%
9.00 197.72 +13.44>%  5.31 £1.48%
VG 4k Y5 0.02 199.21 +14.90%% 5.48 £1.36%

FE SR AL P <0.05; 5H4 Y P <0.05; 55715
TR AR B P <0.05; 5 1B By thl 4t e P <0. 055
EREE T EA ALY P<0.05(F3~5F),

TNF-o K- 278 S AIK TR = 4l (P <0.05) , JL 4
RG] 1L-18, 116, TNF-o 7K - 34 B 5 A% T 9 75
FARF L (P <0.05), W& 3,

3.4 XA KRS5m4 2 p38 MAPK {55 A0 ¢ 5
p38 MAPK,MSK1,CREB mRNA ik mH 5
25 AR, R A R B 25 i 41 41 p38 MAPK,
MSK 1, CREBmRNA % ik ¥ B & I 98 (P <0.05) ;

F3 BEEAMETE IBS KRLHALR IL-18,IL-6, TNF-a EEHF N (x +5,n=10)

Table 3 Effect of Tongxie Yaofang on IL-18,IL-6 and TNF-« in colonic of diarrhea-predominan IBS rats(x +s,n =10) ng-g"
245 F 4/ g kg ™! IL-18 1L-6 TNF-a
2 - 180. 48 +19.79 341. 40 +36. 02 407. 65 +48.28
A - 253. 80 +30.75" 407.28 +42. 44" 522. 88 +64.92"
JIEE T 2.25 230. 55 +27.77 390. 76 +41. 05 485. 67 +58.76
4.50 205. 70 +26. 957 364.95 +36. 897 457.73 £50. 322
9.00 184. 04 +22. 05> 357.99 +33.24% 424,36 +45.092%
T 2k Y5, £ 0.02 196. 70 +23. 47%3 351. 07 +35. 6973 431.55 £48. 86>

LR 20 R, R VS By ) R R DG 4 L 2
p38 MAPK, MSK1, CREB mRNA % ik #0] i F i
(P <0.05) 948 5 % J7 bl & 41 p38 MAPK mRNA
FBEW R TP <0.05) , I TE %7 mfl & 24 5 It

Y B4 p38 MAPK ,MSK1,CREB mRNA B i (% F
JRTSE T RF A (P <0.05), {55 1
w4 p38 MAPK mRNA {ik T 9 ¥5 2 J7 Ik 5 &= 4
(P<0.05) L% 4,

*4 BEEFMESE IBS KR H AL p38 MAPK,MSK1,CREB mRNA RikMEM (X +s,n=3)

Table 4 Effect of Tongxie Yaofang on expression of p38 MAPK, MSK1 and CREB mRNA in colonic of diarrhea-predominan IBS rats(x+s,n =3)

253 H /g kg ™! p38 MAPK MSKI1 CREB
ey - 1.577 £0.076 1. 600 0. 073 1.555 +0.023
JRIEE Ty 2.25 1.527 £0.052" 1.523 £0.072" 1.513 £0. 096"
4.50 1.350 0. 031> 1.478 +0. 022 1.492 +0. 034
9.00 1. 130 £0. 041234 1. 197 £0. 029734 1.200 0. 062234
VT 2 5 4 0.02 1. 107 £0. 0363+ 1.150 £0.018%3% 1. 167 £0. 04623+
T2 4% mRNA S RHEH 1,
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3.5 XA KRS 44 p38 MAPK,MSK1,CREB
EARBWEN 55 A4, BRI KRS W
2141 p38 MAPK ,MSK1,CREB 7 (4 &35 B T+ &
(P <0.05) ; 5BIRIZH A, 9 15 2 7 i 771 ek 4 DL
Y Ve &40 p38 MAPK ,MSK1,CREB & (4 ik ¥ 8 B
FEAR (P <0.05) , 9/ V5 2 )5 57 i 4 p38 MAPK f7l
CREB £ I W W AR (P <0.05) ;95 75 % ) 4%
H 40 p38 MAPK H1 CREB 4H [ b 4% 2% = 24 55 it
RN (P <0.05) , H V527 = 7 i 41 45 W 41 4L
MSK1 5§ 75 2 5 ik vl & 2 i 22 = ¥ A 4i it

FRX(P<0.05), WK 2,5,

GAPDH I S0 S G T "N 37 (D)
CREB ~we N W W s % 35kDa
MSK1 S G Sl S s—

P38 MAPK = 4R WS W s
A B C D E F

“8 90 kDa
41 kDa

E2 KREHALR p38 MAPK,MSK1,CREB & B &% H ik
Fig.2 Electrophoresis of p38 MAPK, MSK1 and CREB proteins in

colonic of rats

x5 BEEAXESE IBS XR4EHHESR p38 MAPK,MSK1,CREB RiEMEM (v £5,n=3)
Table 5 Effect of Tongxie Yaofang on expression of p38 MAPK, MSK1 and CREB in colonic of diarrhea-predominan IBS rats(x +s,n =3)

4153 Ft/g kg ™! p38 MAPK/GAPDH MSK1/GAPDH CREB/GAPDH

GyE| - 0. 443 £0. 362 0. 493 +0. 055 0.430 £0. 036

LR - 0. 677 +0.014" 0.790 +0.071" 1.223 +0.072"

JRIE )y 2.25 0.643 +0.019 0.737 +0. 096 1. 127 +0. 086
4.50 0.563 £0. 036> 0. 647 £0. 090 0.897 £0. 112*¥
9.00 0.497 £0.037%3% 0.487 £0.054* 0.517 £0. 040%%

G 2k Y5 0.02 0. 457 £0. 0297345 0.463 £0. 0404 0. 450 £0. 03273
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