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Multi-target Regulatory Effect of Active Ingredients of Sinisan on
5-HT Signal Pathway in Visceral Hypersensitivity Rats
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[ Abstract ] Objective: To explore the multi-target regulatory effect of paeoniflorin, synephrine,
glycyrrhizin and their combination on 5-hydroxytryptamine (5-HT) signaling pathway [ tryptophan hydroxylase 1
(TPH1 ) /serotonin transporter ( SERT) /5-HT3R/5-HT4R ], in order to explore the synergistic interaction

between the ingredients and the action mechanism of the traditional Chinese medicine (TCM) prescription Sinisan
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on the visceral hypersensitivity rats. Method: The SD rats were randomly divided into normal group, model group,
pinaverium bromide group, paeoniflorin group, synephrine group, glycyrrhizin group, paeoniflorin + glycyrrhizin
group, paeoniflorin + synephrine group, glycyrrhizin + synephrine group, paeoniflorin + glycyrrhizin +
synephrine group and Sinisan group. The irritable bowel (IBS) visceral hypersensitivity rat model was established
by the comprehansive stress method. The intestinal sensitivity of the rats was evaluated by the minimum capacity
threshold of abdominal withdrawal reflex (AWR). The protein and mRNA expressions of 5-HT, TPH1, SERT,
5-HT3R, 5-HT4R in colon were determined by enzyme linked immunosorbent assay ( ELISA), Western blot and
Real-time fluorescence quantitative polymerase chain reaction ( Real-time PCR). Result: Compared with the
normal group, the minimum capacity threshold value of AWR significantly decreased in the model group (P <
0. 05) , with significant differences in protein and mRNA expressions of TPH1, 5-HT3R, 5-HT4R and SERT (P <
0.05, P <0.01). Compared with the model group, the levels of 5-HT, TPH1, 5-HT3R, and 5-HT4R were
significantly improved, with an multi-target correction effect on TPH1, 5-HT3R, 5-HT4R mRNA expressions in the
paeoniflorin + simvin + glycyrrhizin group (P <0.05, P <0.01). The value of minimum capacity threshold and
the performance status significantly improved (P <0.05, P <0.01), with an interaction between the components

in the group. Conclusion; The combination of paeoniflorin, simvin and glycyrrhizin has a synergistic effect on the

regulation of 5-HT synthase ( TPH1 ) and related receptors ( 5-HT3R, 5-HT4R ) in the colon of visceral

hypersensitivity rats. The multi-target rectifying effect of the active ingredient combination on the 5-HT pathway

may be an important mechanism for Sinisan to alliviate the visceral hypersensitivity of rats.
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2 N IE 8L (visceral hypersensitivity, VHS) J& 4§
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AN X B A W R A 5 16 A
AU R sk B B 4 % 5-HIT 38 s e 6 G BR 4 9 45
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Wi, ¥R 25 O o A WP R R AR . AR E
FEA A T4 75 5207 B AT B B2 N, T EL AT S 1
B B 2H oy vh 2 S R AR A

1 ##

L1 Zh¥y  fd BRI G SD R, 1A BT &
(200 +£20) g, i1 VL 758 R o7 52 5a sh 4y b0 SR B, &5 4%
IES SCXK(757)2013-0011, Sh W& B & B2 £ 4w 5 Ny
NNU-IACUC-AO012,

1.2 254 Jil 5w DE 43R &% A (abbott products
SAS, it 5 H20120127 ); Aj 2§ H ( paeoniflorin,
C,sHy 0, 4l 98% , it %5 FY15891216) , 5 9 #k
C,H,;NO,, 4l & 98%, #t =
FY17110305) , H # i ( glycyrrhizin, C,, H,, O, , 2 &
95% ,4it*5 FY12410705) , iy i il &5 A PR 4
St 2GR R I A R RS B2, 28 R U
R SR AL P A S0 o DU 3 A B e A S
A RPN EAE T (S8 9 ¢, AT 9 ¢, 529 o HF
O g)  FRIBGE B 25K, A 8 A5 /KR 2 h, K
FUEARI2 B 1 b, IR0, 60 °CJs R ik
GREAZG 1.5 gL i P P 2 08 K D BT 7 vk
JE o R BRUBEIR B 922 W BEE U 5 ( ELISA ) 3250 & (75
RIRSCEWRHEA PR 7] L it E20160501A ) ;RNA
P BGAFH & RNAiso Plus, ¥ % % i 7 & RT Master
Mix, PCR i #| SYBR Green ( Ki&EA£EY T8 A, 4t
S0 AA5601-1, AK4901 , AKA304) ; 51 ¥ 4 i
B AR W) TARAY PR RS S i RIPA L%
W ,BeyoECL Star( 8 = KA HARARA A, # 5
4y #) 24 PO013B, POO18A ) ; Page Ruler Prestained
Protein Ladder ( 3¢ [ Thermo Scientific 2 &), it 5
26616) 5 H i -3 -0 B2 i =0 ( GAPDH) HL 4K, 5T %
B RRE N (1) G i (R =B AP HARARA
L HE 245 5 10494-1-AP, SA00001-2 ) ; 5-HT3R,
OEIRZALEE 1 (TPHL) $TiA (3 [ Abcam 24 ], #it
S35 h ab13897 ,ab52954)

L3 &  Mini BUE AR RS B R G (L
It BB 7 B ) s HZ-9310K 048 7K ( 46 Fi
KTV A R A W) 5 4 [ s A2 kO EHR o i
58 (M RBERHL AT FRA 7)) 3 NanoDrop 2000C %Y

(' synephrine,

R O6OGEE i, PCR System 9700 ( 3£ [ Thermo
Fisher Scientific 2] ) ; TGL-16M %18 7 5 3 B3 0 HL
(IS 52 50 25 A 4% I & A BR 2 7] ) 5 LightCycler96 74
S 2¢O A8 Bt R G g AE X 50 (Real-time PCR) Y
(i1 Roche 23 7)) ; DNM-9606 #4 il 47 43 7 A% ( At B¢
BB B AR AR A ) .
2 FiE
2.1 SWahWn i a2y ¥ KRR8I
BRI DE IR B2 (15 mg-kg ™), AT A
(50 mg-kg ™), F IR (50 mg-kg "), HE R
(50 mg-kg™') A2 4 + HE 4] (25 mg-kg ™' +
25 mg-kg™') ATZH + I ARAL (25 mg- kg +
25 mg-kg ') EI A + H EER A (25 mg- kg +
25 mgekg '), AT 2+ ¥ I AR+ H OB R 4
(16.7 mg-kg ' +16.7 mg-kg™' +16.7 mg-kg '),
PUSE AL (10 g-kg ™), HARIRE 41, al 6 Ho N
RS 22 RIT UG, bR 0F 5 2H FIA Y 24 Ah , 4% 21 3% 42
BEESAT A, BH LR, ARIKE A% T 55 ol
Ko FEZZ5 A K ICHR [ 16-18 ] 1 U 36 i 42 Jy $2 S )
RO OGB4 o R R AL L, 48 TS 50 X AN TR AR A
(i 7 i 12.5,25,50 mg- kg™ ') B 5 5 )
ATEGH A A SR ARAL T REER 2 RN R o 2 S A 03
SR . DU VG 2 R A A 25 2 ) S AR
HE SN B 5256 B ) 5O e A 3% TR A K
Rz
2.2 WEEBUEKRERKEYy SRE S NK
WO AT A M R O RO TR S 5 K R I
WEFE T d JE REALAS 2, BRI A AR IR SR AN A 4%
YR R R BEHLE B 2 B Ry 8 AT T AT R
WA (E T HBEEE N 3 h), 5RmiE#EK (20 C,
60 min) JR S 3 (12 h) , LYFIZF (24 h) , RAKF
ZF(12h), FHAB 2 d W T 7 AR TE K, 1% 2L 1 AL
21 d, BTy P A 2 ~3 1k,
2.3 KRE RS S BOCHR[20 ] th AR 1Y
VRSB R B AT Ry B K B B HE (MR 0 BR
PR HEAT VP4 o KB IE 5 RAS B e Wl ¢ 1 H
(R 1E 5 B — MR BE , 43 0B 4% 28 K BRU#E AT 7 43 R A
AR (2 90 (AnBE R 20 10% 1 K BRI AT IR 25
FLHENMG 21,90% 19 K B A3l %4 K BRI e 5 1
fH R 10% x1 +90% x2 =1.9) 4543 # A% U B K R
FPRARE H IE R RS 22 58 B 3
2.4 KEEm BURM TN R A E bR A E
Jo 4k i BEAROR S S (AWR) PFA3 F G AWR 9 5
AN R BEAE UM P e bR o SE 5 AT R R
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12 h R AN EE K, A8 SOBERREE N B FL - bR 3 i
G ie2 EYINNECPNUN NN/ & )=y I
5 emZi gy, [ E A 1R R B BORET , 3& N
30 min)5 , KK $% 18 20,40 ,60,80 mmHg (1 mmHg =
0. 133 kPa) AN [d] 9 1) v <0, W %% 0 2 B b ol 3 A7
AWR P48 o 58 B K BUE I 46 4 1 113 B 2 4
SRR (AL mmHg) , RIS 518 AWR
MR /N B BE . A HORBUE 3 Ik, Bk A R S
min, BOFIIMH, I DLIE 5 4 e /N 25 5 (8 Ry B, 1
SERRLH 5 IE R 2 2 () Y 22 S A R D1 (0 9, [
IEH /N EE D A BRI B U R i 25
B = (IB-Al)/A],

2.5 REZWHLIHEARE KRERKKHEH2
J& WSk AR AT OR BRUITTT BT 3 em 4b45 s 3 B, 4
Bl ~2 em, 43 50 FH AR BLER JK R PBS 2% o i b Bk
(pH 7.4) , g 4R W+, K %5 PR It 4, TR 4800 58 %
U, —80 CLRAF# .

x1 31#igitFE7

Table 1 Primer design sequence

2.6 ELISA Ilj5E K45 5-HT,5-HT3R,5-HT4R,
TPHI ,SERT H H R EKF WAKREHALIHH
PBS 2% th il v it , i AGE 24 1) 2E B AR K E AT AL 2
B, B0 W L. 4 e IR ELISA 3 7] £ 1 B 4
YE, i 4 A 2 g br AL 7E 450 nm 2 WS FE A,
K H CurveExpertl. 3 22§l b 1, I 1530 % 57 i) e B
2.7  Real-time PCR ] & 4% i 44 41 5-HT3R,
5-HT4R,TPHI mRNA 35/KF BUOKRE AL,
K H trizol i #2 B $2 U RNA, L OligodT K54 2
FESE G ¢cDNA, e 56 5 454 :37 C 15 min,85 °C 5 s,
JH cDNA FEA AT 0 & & PCR ¥4, 52 i 5% A
95 CHiAEPE 30 5,95 C AL 5 5,60 CiB & 34 s,
95 CHEM 15 5,40 FER, [ I 285 o J AR 40 I 45 4
i C, AH S bR i il 22, 5K H 15 DA it /) A 0 RS 4 R
£, H B 3 R AR X R BE 5 D1 B BR DLAH B Y
GAPDH [N 2 i) A X 2 & #%5 U1 8043 2 H 19 5
mRNA FRIKAHXE . 5IFF L% 1,

518 4 % ievii bl 22l Fr B /bp
TPH1 5'-TGAGTCCCGGAAATCGAAGC-3’ 5'-TCGGATCCGTACAACAGCAC-3’ 118
5-HT3R 5'-GGTGACCGCCTGTAGCCTT-3" 5"-CACTCGCCCTGATTTATGAA-3’ 112
5-HT4R 5"-CGTTCTTCGCAATGGTTATC-3’ 5'-GGACCAACTCAATGGCACC-3’ 115
GAPDH 5'-GGGTGTGAACCACGAGAAAT-3’ 5'-CCACAGTCTTCTGAGTGGCA-3’ 126

2.8 HEFIRPEENIERE (Western blot) £ il 45 Jiz 4 21
5-HT3R,TPH1 & [ FKik & RIPA M vi W 15 48
BUEH AR, 5% W4 IS 10% 5y B,
R MR 4E S 90 V fEH R, 43R 120V fE R HL Uk L
i L e IR 2 PVDF I B (i = R IR, By 1k 1R &
b R Rl A ) L 5% I RE 4R W5 R IR BT 1 b, TBST
ZEMVR VRN 3 K4 S min, —4T GAPDH(1:8 000) ,
TPH1(1:2500),5-HT3R(1:500)4 C £} 13 %, ¥k
JBE3 W, 455 min, 3 (1:8 000) Z iR E A 1 h, Pk
3K, ECL b2 & G St4n B, DL E /9 5% JK B2 i/
GAPDH JK i {5 3R /R 8 A X R ik &
2.9 Gt s AT SR SPSS 19.0 GEit i ik B,
SCIEHE DL v s FoR, ALMIBHECHLBCR A K,
P<0.05 } 4 % it %% & X, Ll TPHI,5-HT3R, 5-
HT4R mRNA FRik/K V-l B k4T = 4E R 17, LA
A AXF 5-HT & SR 3Z i b 2857 2R 5 TR 22 57
3 &R
3.1 SRR —BCRES A E E  Fe/h# A
- 118 -

g 5 IEH 4R AL K RUB AR, D Bh 5
R, Gy WA RN, B M W5 AL L A B — ek
BB ERM(P<0.01) , /N EEHBEMEEET
R (P <0.01) , FF & W & SURRRAE . SR
B, VG 2 VR B A e /N A i BE R BT (P <
0.01) , — MR A UL Pk 2 5 . S5EAIY]
oA, H B R 21 BAT 24 4 — IR S T B/ 2
It (AR DL 2 25 R 5 o oh PR B /N S B (E
FTHE (P <0.05) , — MRS ES R I EF 2R
SRR R, AT AT + R A AT AT + gk
R+ H R R I 35 2 A /N 7 e R T
(P<0.05,P<0.01), —fCREVF ] Bk (P <
0.05,P <0.01) ;77 25 # + = 5 MR 2 Fe /N 45 8 1
e fi b (P <0.01) , — BOR ZASIF 0 K UL & 35 1k
Z5. k2,

3.2 Xy R e eOROR RS 4 4l 5-HT, TPHI ,
SERT,5-HT3R,5-HT4R 4 1% %} 5-HT {55
W R, 5 OE R A L A, B R A K R AS i 4 4L
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x2 NFEHARHAWMNESHERR—RRSMFEE &N
FEHEMZIE
Table 2 Effect of active ingredients of Sinisan ( AIS) on rats

behavior’s appearance and abdominal with drawal reflex (AWR)

- gﬁﬂk?& BN RBE WA
20 51 /mg-kg"! 7i+’4}/6} 7 /mmHg i 15 i

(x+s,n=6) (xxs, n=6) /%

EH - 36.20 £1.32  49.01 +2.47 -
[Ei) - 19.61 £1.48” 19.72 +1.93% 59.76
VC 2k 55 15 27.95+1.37  29.63 +2.38" 39.54
524 (P) 50 24.76 £1.49  25.43+2.62  48.11
SEFRAR(S) 50 22.28+1.44  31.66 +2.50°) 35.40
HER(G) 50 22.68+1.33  23.44%2.19 52.17
P+G 25 +25 30.00 £1.47%  40.55+1.96% 17.26
P+S 25 +25 32,32 £1.22% 38.66 £2.30Y 21.12
S+G 25 +25 28.02+1.21  25.66+2.48  47.64
P+S+G 16.7+16.7+16.7 34.65£1.01> 39.91 £2.42% 18.57
Y 335 1 x10* 3213 £1.66Y  41.62+2.19%  15.08

HE:SIERWAHLEY P <0.05,7P<0.01; 5HE A4 LEP<
0.05,YP<0.01(%3~5[f);1 mmHg=0. 133 kPa,

5-HT KPR 3 Thi (P <0.01) o SRIRIA] LR,
VCAEJRL B A AT 25 HF + H R IR AL AT + IR A

A ATEGH + SFIRAR + T R IR 4R I 2 45 i 41
Z15-HT KPR E#E(P <0.05,P <0.01), S5
RUZH R, 2E gl bR + B 1R 4L R — 43 4 45 T A
ZUS-HT KPR B EMEE R 5IEWH LR, &
AIZH TPH1,5-HT3R 2 4 f1 mRNA 7K 8 % FiF
(P<0.01),5-HT4R £ [ Al mRNA 7K & 2% %
(P <0.05), SERT & I /K F i 2 Z B AR (P <
0.01), SEIRIA AL, U4k B 20 TPHT 2K 4 /K-
e i 2 R iE (P <0.01),5-HT4R & [1#1 mRNA 7K F
P& EM(P<0.05,P<0.01), SHEEAIHLE,AT
2+ HRRA AR + HRRA A5 H + F
MR+ R 4 PO 2 TPHL 88 1 FT mRNA 7K
BETH(P <0.05,P<0.01), S5HAMH LK, A]
21+ WA AT + E AR AT+ e
AR+ HEER AR DU L4 5-HT3R K (Al mRNA 7K
VR T (P <0.05,P <0.01),5-HT4R %& [ Al
mRNA /K2 FiE (P <0.05,P <0.01), 5%
M E, AT + R R 4 RN DU 3% H4H SERT
KFWE E (P <0.05), SHEIAZ AL, AT 25
40 5-HT3R % |1 Al mRNA /K FHk B 2 F i (P <
0.01),3 3 Ak 5-HT4R K (A Al mRNA /KA 2 3%
(P <0.01), WLFE3,4,

®3 DNFEBARESMARSHBEXRERHAEL+ S-HT, TPHL,SERT,5-HT3R,5-HT4R S EBHF M (2 +5,n=6)
Table 3 Effect of AIS on protein expression of 5-HT, TPH1,SERT ,5-HT3R and 5-HT4R in colon of visceral hypersensitive rats(x +s,n=6)

5 F 4 | s-m‘?1 TPH{ ] SER’I:] 5-HT3 RI 5—H'l‘4}{l
/mg-kg /gL /ng-g /ng-g /ng-g /ng-g

EH - 1151.49 +34.54 7 924.90 +871.74 15 729.60 +943.78 176.32 £8.82  89.22 £12.49
(% - 1 784.95 +249.89% 12 499.00 +1 749.86> 13 727.34 +1 098. 192 293.26 +46.92% 63.89 +9.58"
VE 4 Y5 4 15 1230.62 +172.29% 8 589.33 £575.08" 15 180.36 1 062.63 245.19 +29.42  71.82 +2.87%
SER:NED) 50 1 686.07 +84.30 11971.59 £1795.73 13 805.56 =1 242.50 129.63 +£11.67% 65.14 +3.26
FHI(S) 50 1656.54 +132.52 11 875.15+1425.02 13 889.73 =1 111.18 321.34 +25.71  49.87 +6.98%
HERE(G) 50 1662.74 +133.02 11 200.92 £1792.15 13 855.42 +1 385.54 323.60 +29.124 70.74 £5.66
P+G 25 +25 1292.66 +77.56% 8 045.37 £804.54% 14 569.44 £437.08%) 267.05 +37.39% 78.76 +3.15%
P+S 25 +25 1296.71 +155.61% 8 182.10 £327.28 14 268.32 +428.05 252.40 +37.86% 76.36 £5.35%
S+G 25 +25 1391.71 +141.40 8 085.91 £959.29% 14 044.69 +568. 81 231.75 +44.03  71.93 £4.50
P+S+G 16.7 +16.7 +16.7  1223.81 £97.90 7 801.57 +702.14% 13 571.66 +542.87 230.33 +18.43% 88.71 +9.76
Y 33 HC 1 x10* 1216.46 +194.63% 8 054.36 £563.81% 13 418.52 1 341.82% 216.93 +6.51%  86.92 +8.69*

3.3 X PE v BUSROR 45 It 5-HT3R, TPHI 45 1
FTIRWE I XF&5 44 5-HT3R, TPH1 & (1 %34
sz SRR LA, AT+ HRIIR A N
T+ I AR + H B R 4R DU 4l TPHL 2K 1 /K F
WETWH(P<0.05,P<0.01), 5HEAHLLK,A]

B/
iz

1 + F IR ATEG AT + IR AR + H R R 4 g
WA 5S-HT3R FHKFREF T (P <0.05,P <
0.01), SIS ZH ) Western blot 35 [ ka5
ELISA H H o Wras A —2, WK 1,5%5,

3.4 ORG RHEAS X S5-HT {5538 5 =
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x4 NFEHERRSWAESHEBRAREHF AR TPHL,5-HT3R,5-HT4R mRNA RIZHIHME (1 £5,n=6)

Table 4 Effect of AIS on mRNA expression of TPH1,5-HT3R and 5-HT4R in colon of visceral hypersensitive rats(x +s,n =6)

453 H it /mg-kg ' TPHI1 5-HT3R 5-HT4R
E# - 1.00 £0.07 1.01 £0.12 .01 £0.13
LAY - 2.39 £0.36% 1.89 +0.11% .65 £0.05"
UG 7k 15 4 15 1.54 £0.17 1.42 +0.18 .94 £0.08"
252545 (P) 50 2.07 £0. 14 0.47 £0.04% .76 £0.11
FEIM(S) 50 1.96 £0.06 1.81£0.09 .37 £0.12%
HER(G) 50 2.00 £0.22 1.66 +0.17 .37 £0.15
P+G 25 +25 1.29 +0.08% 1.13 +£0.08% .93 £0.08%
P+S 25 +25 1.46 +0.05 1.16 =0.03% .93 £0.12%
S+G 25 +25 1.27 £0.03% 1.83+0.17 .89 +0.09
P+S+G 16.7 +16.7 +16.7 1.15 0. 14% 1.40 £0.11% .04 £0.14%
7Y 35 1% 1 x10* 1.13 +0.10% 1.31 £0.17% .13 £0.16%

s

TRH e ———— 5| kD2
GaPDH A D:

A B C D E F G H 1 J
AIER 4B BRI C LR EC ;D A AL (P) S E. 2 I bk 4l
(S);F. R4 (G);G.P+SH;H.P+GC4;LP+S+G ;) MUk
fieH (181 2 /)
B1 ®AKXRLEHHS-HIIR, TPH1 &AM RE
Fig. 1 Expression of 5-HT3R and TPH1 in colon of visceral

hypersensitive rats

x5 NFEHEHAS WA ESHEKRLEF S 5-HT3R, TPHL &
BRIZMHM(x£5,n=3)
Table 5 Effect of AIS on expression of S-HT3R and TPH1 in colon

of visceral hypersensitive rats(x +s,n =3)

A /m)gIIJ' lL:g -t jclilT)i)Il{{ /gis[l)H
EH - 1.53 £0.25 2.55+0.17
(X - 2.21 0. 24% 3.77 +0.31%
VG 2 VR 4 15 1.86 +0.27 2.02 +0. 40"
52545 (P) 50 1.38 £0.26% 3.72 £0.57
FEFRA(S) 50 1.94 £0.31 3.00 £0.33
H 2% (G) 50 2.06 0. 34 2.88 +0.32%
P+G 25 +25 2.13 0. 21 2.05 +0.27%
P+S 25 +25 1.63 +0.19% 2.66 +0.37%
P+S+G 16.7 +16.7 +16.7  1.77 0. 17% 2.42 +0.25%
4 3 5 1 x10* 1.68 +0.63% 2.18 +0. 44%

de KoM B L 4 ) TPHL, 5-HT3R,5-HT4R
TR =g R BT ROLE 2, I 4 A4
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BT R [ B X3k 3 AR 2L LA 24 1 A
T B LR 2 (H 5 0E F A A B R S H R R 41k
W BARE A — R H A NS SRR K, A
RO A N A B A RO G A
X BT R A, SRR A AR KIS, A
AT + R R + 2F i R4 5 00 3 gl d] 3 F W] — IX
3, e LAt 2 o ARSI R R A
4 itig

5-HT {5 5l %25 7 WAk & U &k 4, i =
A1 JE R AR T N I BB i 5 38 . 7E S-HT 5518 &
A FE v, A R S (TPH) i fL & AR 5-HT, 5% iz {4k
(SERT) [Ali 5-HT , 20 3 5 - 2 e S AL il (MAO) K
% 5-HT, 7 5-HT SZ IR 55 v 5-HT3R by g {4 145
BB 3 T, VA 4 o 3 R ol 28 T 16 PP AR B 4 R 5
B EAE S, 5 N IERURE I T E DI, 5-
HT4R J&—Fp G 2 (8 15 25 AC 0 1 32 4, 38 2 T i
W A M A OE T, 9 R A5 RO MG Ik
(CGRP) , P ¥y (SP) % T %t 25 36 [t ) BR i, 5% )
0 8 By B RS L 7 DE HR A R i BB 4
I, 2 B M 0 14 T A BT A Tk e PR 2k
Mo S HESR T S-HT (5G5S % ME
e R A

A OCSCHR R I , IBS £ 25 A 9 B 0 IR 5 A1 ] 5-
HT KO- w5 A E T o AR 52 06 295 SR 6 W], 5 780 4 K
45 5-HT W 3% F+ &, TPHI 3 3K8 i W 3% 58,
SERT %3k 0 % MR A%, 1% B0 42 5 3C ik 418 25 58 A
F5Y 7E S-HT {5 5 rp  TPHI B2 5-HT
PR A, SERT 58 A S-HT #3255 0L, T 412 8%
38 J 3 S-HT e B 1 T B AW A T ARRFRESE 3
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TPH1

B2 BHASTAENHESHEKXR TPHL,5-HT3R,5-HT4R %
ZHEBANRER

Fig.2  Multi-target correction on TPH1, 5-HT3R and 5-HT4R
expression in visceral hypersensitive rats by combination of

active components

PR AR RS A 5-HT & 48 TPHI, SERT 375
S Al RS S EU B 4 2P S-HT JKF S5 0 1) T 5
JELEAL, 5 A v R R AR DA G . SRR LA,
AT + H IR ATH + FIRMA AT +
VAR + H R IR A I 2L S-HT K P 2 35 Bk
3,15 VE AR R B 4 B 0 30 2 AT A ) A e, R —
o4 5-HT JKF 5 RBER A P AoR DU B 25 5 0 A
T + H AR RAMATAT + Ak + H TR X 45
Jis TPHI  H AT mRNA 7K 4 1 35 69 R AR, A
H + W H R 41X SERT & A K -F A 2% L
AL 3R A RO o 45 e S-HT & s A 71 % Y
AT REJE S5 B 4120 5-HT K7 R 8 (1 5 22 5L

15 5-HT il #% 115 5 % S e, S-HT 52 4Kk
TR RREMEN . 18 S-HT Z KK E H,5-HT3

ZARFN 5-HT4 2 (K 5 1BS % i Ml i O¢ & & %
Y1 B R T 2 A RS . AR SC R P s R
K25 5-HT3R Rkt B % T+, 5-HT4R £k B
AR X 45 5 5 IBS I RAF T 45 M2 27
A1 S-HT 58 b 52 04 B8 19 5 o 5 30N i v
B —AEERE, 8T A RO 5% 5-HT
Z ARV EANE AR B 48T A 8O3 % S-HT3R
FI5-HTAR {52 . S50 WoR, AT + H R4 |
AT+ EIRARIL AT + HRLER + S R AR XS
RIS B 5-HT3R il 5-HT4R & [1F1 mRNA /K4
BEHGEIE 5 U A B — a8 R AR
BTG TG A R T IR 5S-HT Z R 24k (5 5
i PR

SR WOR AR A X 5-HT i i 32 2
FIFT mRNA 335 Y I8 2 22 3000 W) 38 R0 . ol
AT ALK 5-HT3R 2 HF1 mRNA £ik B4 T HAE
M A 254 + H % B4 & % TPHL, 5-HT3R,
5-HTARZEE [ 1 mRNA ik 54 4 13016 F 5 =7 9
MAL T 5-HT4R % 1 Fl mRNA £k BA EiFER,
AT + H B R 4 A Xt 5-HT3R, 5-HT4R & [ Al
mRNA £k AW RIEEIER] . AT + 22 bk +
H B iR 40 A %F TPHI, 5-HT3R, 5-HT4R & [ Al
mRNA %35 B A Y R BRSO AR . R Hr ik
(cluster analysis ) f& ¥4 2 75 5 BF 5% X 52 43 4y A0 % [
J5T B RE2H (clusters ) B G2 3T 53 BT R | B Bodi ib 11
7 B AT 47 R B TR 52 b (A B 43 28 5 AR AE AR
Mo N T HEAN LW AN 5-HT 38 # A 22 #0458
PR, AR BF5E L) TPH1 ,5-HT3R ,5-HT4R %K [4 % ik
KR EEAT T = A R, S5 R BoR, B
HIEWHZMZERRE . HRER S5 AH 25 A
W, F IR AT SRR 2R, HY
TRBCRATI R, BN 22 R K. S5 BoR AUk
S AW SR 225 B W A I Ak
Ro HHR A A RO A A H AN S S
B TR X S BB W T R R A, i
WS, TR, 2R R, +
FpAR + H R R 4 A 5 Y EO AL, X S-HT S8
BABAI 2 S M miEH . BRESITEWE R T
520 22 80 U ) I AR AR T A 2 A SR AT 2
T+ E IR + H R R A A A KR S-HT {5 5 58
6 S H RS A B 20 S AR AR .

PR SRR 3 = V2 AR IBS B AR W 2R R
I I R 3R B A P I T R, BV 0 Ao B, Ok B
FEAE AT DLAE R RS TR o 45 S AR 4f 448X, 58 3 45 7
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e R B SRR PR B L 5 IBS B E R AR Y
FARIME . AWR S/ & A C 88 2 0 T W IE S
BBAEM 0% — R A TR 2 1 8 W 5 4 5 A
W BT FE bR L T A TR B S T R A
WIEFEPLR, HFIRI7 5 es &1, fE W 35 BE K
LI X 3 B ORI PR AT L AR P A
P, 80 IBS fB A IR B K AE AR . S5 R on, S
RUZH P, D A V6 e 20 B 5 T A R R R e /N 4 o
BI(E . ATZIAT + R R AT + F IRl A2y
o+ 3 IR + R 2 R D 3 2 R AR R R
B e /N o R A — RS I 43, 7F — IR ST 4
FUE (E o AR R (B (E W B9 4 15.08% ~
21.12% ) 77 Wi 8 F VC 2 3R & (B (8 fm 25 1F % 41
39.54% ) s SEIRI A AL, E AR g 08 W = =
e/ INES o 1A, HL 1 O 25 2 R (B A 25 1F 40
35.40% ), — ARSI o0 ok W8 35 25 57 A 4]
Fo# AT A H R R 4 R 3R bR + H R 4 A/
2 B A — RS TP B R L 2 R AR
R — B AS T 20 A /N 75 i (o PR P 25
Br AT + HERRA S AT H + IS AT
25+ 2E IR + H R RR AL A 0 N I v AR AR
FADEF o — 1oy, A A B RUEH

QIN 45170 % 3, 5-HT {55 3 s i 4 B AR 3% 32
& TRPV, BEFRILILTE A5 T 9 IR & U ME 9 & 2B
7 5-HT {5538 5 9k e USR5 D) 6 &R .
— Z 5 5-HT3R Z {40 i 57 F1 5-HT4R 3Z {445 bt 7
WG] BEY> DR ASFHL R SE A T W 5 B g
BAERIT I BRI . 5-HT 20K 5t 7 53 3h 71
AE 05 I AR I PR R 9T W 5 s
B 8 A7 A ST RN BRAR B 1R R S Bl
Horp B B w) B S W 2 W T N #
RIfEREE T % . 4R BRI W], Y £ 4k 32 1K
AR S FE R Sk R S-HT (F9 2% 7 E H S 7
A5t , DT 6k 555 245 49 2880 5 4 K R 24 300 o 5 R A2 A
Rrel2eay o oe 2P, 5 30 H W D) g o B %Ay s
i, Sy 7 A I TS B A A OR BRI Y. 5-HT i
A A L R L 2 AR G O AF R IR IR A
F0, AR H B )AL 24, S 8] 4k 4 i 38 1Y GE H A BT
Ao ARBFFREE R Bos AT + F Ak + H R4
A B T Y S BURR K R S-HT 4 i B &% AR 38
F1hy 22 800 13 0 I 080 4 R 19 U g 0 RROPR: 245 19 b 3 A A
FH o ISR i 38 25 & A B 58 25 R 3047 50 B, A AL
A P TR 8 5507 — <5 -HT 3l i 22 80 5 45 7 —* N ik
EHUBCR S W Z M EEH LR R RRATE

<122 -

AR H B R B A AL B X S-HT G B R £
L A5 ] i 200 IO 2 B R R A R PR M g IR 2 B T
LML

U 390 A DA i PRV T W 2 B A i R )
Bl 7, LA 2 A RO 3™ AR BT 9 4% S A
VO30 R AT 24 S R ORH R R SR 2 IR O
Jr % S-HT A= W) il 52 1R 45 22 58 o 13 T) 38 280 T
U, A PR A BEL T O A B AR 25 W T A R T Ok
B 5-HT {55 38 #5785 , K 5 g 18 D) g 1 1E A2 B
T, AT BE S DY LI PR & % 1BS T R YY)
PR o ASHFFEAE R W, 7E I R U ORI S -HT
3 Jr 2 A AL PN U R RORROIR 2 RS Uy T, A 2
H o+ AR+ H R IR A A 5 DU A AR R 3,
PRz AL G B B A D e PR L T8 0, (A
FrORABETE A RS AE . LA b 25 RN B 7 g i
BT 700 AT P A0 JE 284 o AT B AR H
B R A B3 16 1 5 A L R AR B2 oy vh 25 4R A T
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