5526 B4 11 FEXERAFFERE Vol. 26,No. 11
202046 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2020

TS B Nk 51 2 25 B KU B 5 3% 25 A 1k B
KA I 5-HT 2 48 090 V8 35 4E

kB, B, TE A, kT, 8, 4%, TFE, T4, g
(THaBEPEHFRLE FHFRI, M 450004)

[(HZE] BRI UE1IS 25 5 KRR VS 207 98 5 18 15 B & 25 G A (IBS-D) K B AR A 5-0% (1% (5-HT)O 5 5 R 4t
M52 . J7 ik o 40 U IBS-D SD K BB AL/ B AY A o 15 22 5 e Bl XUZ (26 g-kg™) TS B 4 7 41 (30 g-kg) AR S 2
J A5 FE B AL (34 g-kg!), 75 L 10 FUIEH SD R EUE R IEH 41, B 4140, RS AR F B 3 B G CRVE N 15, 3 VS
T i 5y B 5 A R SRS R i M5 45 A B 4 TR N 2 L S 14 d, IR I VTSIV 8 ORI S8 A K I R T G T i 2
Na'-K'-ATP A {if 1 , i 5 28 W FFF 00 2 (ELISA) A S-HT [ 55 £, £k 2 A 6 05 46 ) PR i 40 AL il -A (MAA O-A) 1 1, i 3 e 4
A3 A6 0 45 i v KB 3 7R 1 4(AQP4) (Y 2k, 3R 1 0 2 V3t 7k (Western blot) A& F il Fl 2% i vh 5-HT 22 4& 3(5-HT,R) ,5-HT
Z AR 4(5-HT,R) M S-HT #i2  (SERT) IR H Rk K F . B8R 5IEH 4 i B K R 5K i, S-HT & i, MAO-A
iff 3 P, 5-HT,R ik 3 18 3% T #5 (P<0. 01) , /3 26 I Na'-K-ATP fi} i ¥ , AQP4, 5-HT,R Fll SERT %35 ) 8 & A% (P<0.01) ;5
RS2 O AE , 25 25 25 ALK BRI VS 48 BOM ST &K it U F i 545 1 i 5-HT & i, MAO-A B I5 P, 5-HT,R & 1 Rk ¥
FEAR (P<0. 05, P<0. 01) , {H I 5 22 J7 G B U2 5-HT R 25 (4 3k oK UL 0 25 5 45 45 25 4 5 6 15 Na™-K"-ATP i 7 7 , AQP4,
5-HT,R #Il SERT & 3k ¥ W] 34 i1 (P<0. 05, P<0. 01) 5 5 95 15 2 77 5k B KA L3, 18 22 75 4 7 4 R 18 22 5 % T B XUZH KRR
JI6 V5 48 BRI 24 & K &, 5-HT & &8 ) MAO-A B i M, 5S-HT,R B9 2 11 ¢35 4 15 8 %K (P<0. 05, P<0.01) ,Na'-K'-ATP fff i 7%
FISERT M4 2 1 32 35 W] b 14 i (P<0. 05, P<0.01) . £51% : 7 KL AT 3% 5505 15 22 5 205 IBS-D /K RAC T (R # S-HT (5 R 2 4
RT3 — 2B RS2 T B RN 51 238280 o

[RER] IR WIEET; WhAMEGAE,; KRR 5-REKRGS-HDES RS

[FESZEE] R2-0;R289;R256. 3 [ZEf#RIREG] A [XEHS] 1005-9903(2020)11-0056-07

[doi]l 10.13422/j. cnki. syfjx. 20201138

(M4 H k] http:/kns. cnki. net/kems/detail/11. 3495. r. 20200304. 1247. 003. html

[Nz HRAB] 2020-3-508:29

Effect of Tongxie Yaofang with or Without Saposhnikoviae Radix on Water Metabolism and
5-HT Pathway in Irritable Bowel Syndrome Rats

ZHANG Wei, GE Wen-jing, WANG Hui-sen, ZHANG Xue-xia, LIU Ming, CUI Wei-feng, WANG Jun,
LI Geng-sheng, LIANG Rui-feng’
(Institute of Chinese Materia Medica, Henan Academy of Traditional Chinese Medicine,
Zhengzhou 450004, China)

[ Abstract] Objective: To investigate the effect of Saposhnikoviae Radix on Tongxie Yaofang in
regulating water metabolism and 5-serotonin (5-HT) signal system in diarrhea type irritable bowel syndrome
(IBS-D) rats. Method: The 40 IBS-D SD rats were randomly divided into model group, Tongxie Yaofang
wituout Saposhnikoviae Radix group (26 g-kg') , Tongxie Yaofang decoction group (30 g-kg') , Tongxie
Yaofang with double Saposhnikoviae Radix group (34 g-kg') , another 10 normal SD rats were selected as the
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normal group. Except for normal group, the rats in other groups were separated from their mothers and induced
by acetic acid to establish D-IBS model. These rats in the each group were administered with corresponding
drugs for 14 days. The diarrhea indexs and the water contents of the feces were observed and calculated. The
Na'-K'-ATPase activities in the intestinal mucosa were detected by micro method. The contents of 5-HT were
detected by enzyme linked immunosorbent assay (ELISA). The activities of monoamine oxidase A (MAO-A)
were detected by chemiluminescence method. The expressions of aquaporin 4 (AQP4) in colon were detected
by immunohistochemistry. Protein expression levels of HT receptor 3 (5-HT,R), HT receptor 4 (5-HT,R) and
serotonin transporter (SERT) in hypothalamus and colon were detected by Western blot. Result: Compared with
normal group, the fecal water contents, contents of 5-HT in hypothalamus and colon, activities of MAO-A,
expressions of 5-HT,R were significantly increased in model group (P<0.01), and the activities of Na'"-K'-
ATPase, expressions of AQP4, 5-HT,R and SERT were reduced significantly (P<0.01). Compared with model
group, the diarrhea indexs and fecal water contents, contents of 5-HT in hypothalamus and colon, activities of
MAO-A, expressions of 5-HT,R were significantly decreased in each experimental group, and the activities of
Na'-K*-ATPase, expressions of AQP4, 5-HT,R and SERT were significantly increased (P<0. 05, P<0.01) ,
however, there was no significant difference in the expression of 5-HT,R protein in Tongxie Yaofang wituout
Saposhnikoviae Radix group. Compared with Tongxie Yaofang wituout Saposhnikoviae Radix group, the diarrhea
index, fecal water content, 5-HT content, MAO-A enzyme activity, and protein expression of 5-HT,R were
significantly decreased in Tongxie Yaofang group and Tongxie Yaofang with double Saposhnikoviae Radix group
(P<0.05, P<0.01) , and the activity of Na'-K"-ATPase and protein expression of SERT were significantly
increased (P<0. 05, P<0.01). Conclusion: Saposhnikoviae Radix can enhance the effects of Tongxie Yaofang
on improving the water metabolism of rats with IBS-D and regulating the multi-target of 5-HT signaling system,
further confirming the synergistic effect of Saposhnikoviae Radix.
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5-serotonin(5-HT )signal system

1% 5 B 25 G AR (IBS) J& — Fft 457 S5 1 5 ) kP
VB LA 8 AS 35 S R 11 1 3 K A i ok L
i ST LA S REAE 1 B D RE ZE AL B o IBS 43
Ji§ Y5 &1 (IBS-D) , ff fis 8 (IBS-C) , 1B & & (IBS-M ) Al
AN gL (IBS-U) , I RAE AR R B fr Al Horpr,
1165 1Y By 5y B 2 A AIE B 32 B RE R O E TS R E
HURAE . WFSE R B, W b R A SN 1 A Na™-K -
ATP Jif§ 38 3 i1k ATP, 15 Na™ & KW JE 2 5K |
PRI IBS KRR/ (45 B B T Na™-K ' -ATP [iff
T A RIS L R T A0 e B Y oK 38 T R A
(AQP ) 75 28 M B5E I 2H Bl L 38 , 45 17K 53 75 4H f
WANG IR, 2 5K w5 mW I . 5-5% 6%
(5-HT)l % £ 2 i 5-HT B4 0, # s KIg 21k
SR EWYLN, RS IE S AR & R G
3 1 28 366 TR T Ak R i TE B Bl A Y B T Gy
WO BRI 5-HT {5 5l 5 5 %l 515 &
N UE RO S s R s gh  ZE AL, 5 IBS KA KR
HGEBEVLR,

I TS 7 IR T M I IE 2 R TS AR R A,

WA iz H T W 2 B Es B AE 45 W 5 55 T Ak 2
JERCH YT . Oy v B XU BRI XL, A R AT IR, X
gl gz gy HAEMZH . 514258 1
SN P s ] E2 500K G I e el =y
H Y 5 B, 5 BUAR B 2 10 #0145 24 5L AT o B A
Ik o UL F I AT SR, B XU iR T
Rt I TB'S-D P o 4808k A 4 D 3813 M g ok 7K F
) | ER T R o N 7N A R O T I
TESE T B WA VS 207 h i 51 3 e Y . B
T4 B R BB B B A P I o SRR 45 T Bl g v
SR b R 3E A G IR RRAE S IBS YRR AE 2N 7
T AR DL, A1 e B 1 2 TR VE B T A A R A Pk
15, HEAE A5 58 0, BE 7 3 B HE S SR 2 B R
SE I MRS T i B 2 A AE R R B B O Uk o AR
Y AE BB SC 5 0 Al 2 bk ST B VS AU B T
ZEAAE Sh R B VS 7 s 51 28 2 B XU
W 5 % 25 A AE K BUK AR A S-HT 55 R G AN
AT RS2, O IBS BB IT FI 51 48 25 1Y 1 H] 42 R}
AR
. 57 .



526 H% 111 HEXBAFZRS Vol. 26,No. 11
20204F 6 J] Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2020
1 S, R BTC B 5143, K BB AR DR R RS L Sk 3B
L1 3% 10 HARZ2 15~18 d ¥ SPEZLSD R, MB/RHIEN ;250 25 T4 5K I oK U #9358 L A Wi

H T 45 S5 0 sl i o 4R I B AR IE S SCXK(18)
2015-0004. K FUiA 357 T /e 4 b B2 25 T 55 e S5 56
By, 9255 3 Wl AR AT IESS SYXK ()
2019-0001, A 52 56 28 1] /g 44 H = 24 0 5% B 55 50 3
YIEHEZE D S UE it S HNZY Y YJ2019-0002,
1.2 YRR B EaAR AT B B
Y0 22 N T 5K st b 250K 5 A BR SR AE A WD L 2]
B R 2 0T 53 e v 24 0T 9 BT I B 2R AT 9T B
W 5E M IE S o Na'-K'-ATP B 1% M3 7 & (db at &3k
FR A R A F L S BC0065) ;M i A AL i -A
(MAO-A) K & ( £ Promega 2 # , it 5
V1401) 5 5-HT Jiff B 4 2 W BF i 5 (ELISA) it 1 &
(RPUEL Y THRARA M5 V18102103) ;%
BUoK 38 18 2 1 4(AQPA) LR (b 5t i B 2R A= Wy e R
A BR2A F) LHE5 bs-6786R ) ; SABC 4 28 4H Ak ik 57 &
(DU LAY TREABRA A LS SA1022) 5%
PU5-HT 3Z 4K 3(5-HT,R) $T 1K , % $iL 5-HT 52 1k 4
(5-HT,R) P4, St 5-HT ¥ 32 /K (SERT) B 14 F1 4
Bt H b -3- @5 B2 W &0 E (GAPDH) Bt {& (% [H
Abcam A A, it *5 43 5] 24 ab-13897, ab-60359, ab-
172884 ,ab-181602) ; Ll £ 1 f S B2 BR AR 14 (1g) G (&,
W= JE AW B AR A R A A] LS SA00001-2) o
1.3 f¥#% Synergy NEO %! 4 Tf fig fiff 45 1% ( 35 [H
BioTek /A 7 ) ; RM2245 B Y] i HIL (F8 [ ok K~ Al ) 5
FluorChem R % ¢ it i 4% 43 #1 A ( 32 [# ProteinSimple
2y wl ) CX31 B W B B (H AR Olympus 24 A ) 5
DYCZ-24DN % # 3k % , DY CZ-40D % %% &A% (4t 5t
RN—ALER ).
2 Fik
2.1 Wil WIEET (BEAR0 g, K AT
60 g, KO BE I 45 g, b7 R 30 g) A 10 %5 & 70% £ 5, 7]
A2 R, BR 2 h, RS GO IR, i 2 B,
W TR v B P R O AR 25 1.5 gm0 TE BT BB
IR VS 5 A FH B XU 2 A T R
K 1.3,1.7 g-mL"; K RUHE B 45 25 1R R
20 mL-kg, B4 2550350 4 30,26,34 g kg
2.2 IBS-DEAIE# S Al 5425 RABTIE
KA £ TR 37 1BS-D K RS AL, BT 4E SD oK R
MR 2~21 d B R 580 JF 3 h, IF NS 22 K
FEhs 25 2L, 8 BOHEPE B A KRBT 0.5% £ 2 0.5 mL
MR R LK, ELS 14d. BESHE, R
i BE SRR B (AWR) WA AR KRR 053, 45 T
. 58 .

£ (BN 5 S e = R Y I R B S
BT 54 53, O K B AR Wi s g, B S8
A R R T A G50 e AR RV R = vl e
Iy, O B s 4 0 K B 40 BB ML > S 4 41 BRI A
I 15 BT BB UL (26 g kg, AH 2 T I R A R
() 1045 )1 R V5 07 4207 40 (30 g-kg) AR5 7
fi BT A (34 g-kg') o S5 B 10 HOoH AR KERUE N IE
WL, EHHRKRABTEEF 28, RH0.5mLA
PRI K VEN o BT A KRBT 455 36 RIFIR 4
2 IEWH SR AIHE SR BK, ARAEB S T
FHI 259, B R 1R, iESE 14 d.

2.3 JEIEHRBC IS SR E T 35,48 KM%
2 H 9:00~15:00 IG5 5k . 16 15 35 5= (8
(B H KB HER (8405 S 50 b ) < F- 4 7 fil
RHBRRKRIAHRERBESMEGHRERZIL) .
i A AR 5 U8 48 V5 3 AR R RNy R 4901 9%,
1530 HAR<L em;2 9,538 AR 1~1. 9 cm; 3 4%, 153
BHAE2~3 em;4 91538 HAE>3 em. T4 35,48 K
W BB A ARS8 Y, I T h KRR S BT
(W) AR5 B T4 70 cCt B 1E &, R B (T
W), KE(%)=(RE-TE) / BEX100%.
2.4 ELISA KW M %% . F B G M 45 W 5-HT &
HORKE 2 hE R 10% KA 5 R R R,
JiE 3 B ik B, 4 °C 1 400 xg 250> 10 min, 23 &5 Il
B Ul TGS R BN 25, 20 RS PRI S0 mg,
JIMAAE FEER 7K 200 WL 213, 1 400 xg & .0> 10 min, B
AR G UL P AR I S-HT 1Y A

2.5 Ak Kk O6EE K I g 2 BE Na™-K -ATP fiff 1 74
W J5 T S 2 45 L Ve B T NS IR AR T,
B TF 25 g FH 2R 3k R 0 U 2 T RS 0 FR 5 i S 2R
B ER K 45 10% 213, 4 °C 1 400 xg 50> 10 min, B
- WOAR i ) & U B RS DU Na'-KC-ATP i 19
Tk

2.6 N EMAZE I H MAO-A IGPEI E  F Tk .
il H KT % PR, A 10% WA 25 K,
1 000 xg &> 10 min, B 4 °C 13 000 xg & 0>
15 min 43 B 2R R A , B 11 2 15 #% B MAO-Glo it 7
UL B HERAE 2 T e B AR R U Ak 2 R Ot R
(RLU) , 20 #r K BRI AN 45 iz 20 23 48 ki 1K B Wi vh
MAO-A 75

2.7 AR S5 H S AQP4 R IE B
KRG, 2 R EEE o, oK S, &Y,



526 5 11 HEXBAFZRS Vol. 26,No. 11
202046 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2020

It W5 I K A A8 S BT JEL T I AQP4 —HT (1:500)
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500) P, 4 °Cab &, i M =Pt (1:8 000) %= IR F
1 h, VRIS I A ECL & 5 7 B2 641 i, FH Image J 4K

R4 B, LA E i 4545 K B /N 2 GAPDH JK B &
TN IR IB K

2.9 SiitsEa At LI 45 AR I SPSS 22. 0 i 47
Giit o iR L x £ s R, Z 4L E H AR
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Table 1 Effect of Tongxie Yaofang with or without Saposhnikoviae Radix on diarrhea indexes and fecal moisture contents of rats(x = s,

n=10)
215 4 AL FEAE 5K /%
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RN % ] %hefE
EHW - 0 0 43.41+2.68 43.82+2.87
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R vl 30 1.40+0.28 0.93+0.22+9 54.19+3.41 46.76+3.26
i 15 2T A T B IR 34 1.41£0.27 0.84+0.19%9 55.27+3.34 45.29+3.0449

S IEH 4V P<0.05,2P<0.01; S5HEB 4 A P P<0.05,Y P<0.01 5 5 90 75 5557 BB XUZH HE 3R S P<0.05,9P<0.01( 3 2~

6H) .
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Fig. 1 Effect of Tongxie Yaofang with or without Saposhnikoviae Radix on expression of AQP4 in colon of rats (IHC,x400)
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F2 WIBEEFMESI LXK RLE B Na'-K-ATP B iE £
AQP4RIEMFM (% + 5,n=10)

Table 2 Effect of Tongxie Yaofang with or without
Saposhnikoviae Radix on activity of Na'-K'-ATPase and

expression of AQP4 in colon of rats(x + s,n=10)

Na™-K"-ATP/

21 5 /g kg AQP4/44
U-mg!
IEH - 3.32+0.44 0.38+0.09
Al - 2.08+0.302 0.17+0.032
I TE 2 5 B A 26 2.51+0.36% 0.23+0.04%
VS BT A 30 2.86+0.34%9 0.26+0.05%
Jif 75 2 7 A T 7 R 34 3.05+0.4146 0.29+0.06%5

ORI M 45 s b 5-HT & B 8RR AR (P<
0.05,P<0.01)., W33,

3.4 XF KB il A 45 s MAO-A Tl i 14 1Y 5%
M 5 O0EH A R, AR AL ] KRR B Rl ORD 45 B
MAO-A Jiff 1 7£ 1 2 FE AL (P<0. 01) 5 5B AY A Hh AL,
B4y 25 4L R BT B RN 45 i MAO-A T 305 7 2 B
T+ 85 (P<0. 05, P<0. 01) ; 59 V5 27 Bk b5 X4 b8,
JTE BTy 207 R BUT B IR V5 2207 A5 F i L4l
KR T R 25 1 MAO-A Big & P 44 B 2 T+ & (P<
0.05,P<0.01)., W#3.

3.5 X R4+ 5-HT,R, 5-HT,R fil SERT &
FEME W 5 IEH AR, BRI R R4

£3 BEEAMESIZHHRIGARS-HT 2 MAO-ABFE MR F (T + 5,n=10)
Table 3 Effect of Tongxie Yaofang with or without Saposhnikoviae Radix on content of 5-HT and activity of MOA-A of rats(x + s,n=10)

-~ ) 5-HT/mg-L"! MAO-A H % HE/RLUX10°
/g-kg! JiIE4 T M 23,74 T F 451
Nt - 97.60+12.31 16.07+1.91 43.85:4.89 28.71£3.00 31.66+3.47
T - 173.184+25.36> 25.32+3.36% 69.35£9.06% 20.74+2.26% 24.08+2.77?
i 15 2T B IR 26 151.65+20.19% 22.67+2.89% 61.07+8.15% 23.38+2.519 26.96+2.88%
R v 30 128.03+17.5749 20.09+2.5349 54.13+7.3049 25.94+2.6349) 27.77+3.199
il 15 27 A T IR 34 116.22+14.86%9 18.78+2.2546) 48.51+5.8149 26.61+2.7349) 29.81+3.2649

5-HT,R ik /K FFH &, 5-HT,R Al SERT % ik /K F i
FEAR(P<0.01) ; SHIAI A L, 4% 45 25 41 KR
5-HT,R Al SERT 33k /K V- W] 5 384 i, g 5 4 07 42 U5
4 598 15 7 f5 B B 4L K BRUAY S-HT,R 3k B &
I/ (P<0.05,P<0.01); 59 75 207 ik B R L,
RS BT A A RS T A R B AU KRR T
SERT & ik 7K ~F W & 7+ %55 (P<0. 05, P<0.01) . ULl
2,5% 4,

3.6 X} KEF E M 5-HT,R, 5-HT,R I SERT 4K
FIZB MM 515 4 e, R KR T N
HS-HT,R F ik /K FFt &, 5-HT,R fil SERT & ik i /b
(P<0.01); 5RARIH L, & 4 25 H KL S-HT,R &

F4 BEEAMBSIZHHRAKXRLER T LMP S-HT,R,5-HT,R I SERT & A &KX

Table 4

hypothalamus of rats(x + s,n=10)

5-HT,R 55 kDa
5-HT R 44 kDa
SERT 70 kDa
GAPDH 36 kDa
A B C D E
B2 XRZK$S5-HT,R,5-HT,R I SERT & A &KX Hk

Fig. 2
and SERT in colon of rats

Electrophoresis of protein expression of 5-HT,R, 5-HT,R

35 7K B, 5-HT,R A1 SERT A4 A5 [ 2 34 5 35 14
(P<0.05,P<0.01); 590752 kB X4 b, s

Y80 (% + s,n=10)

Effect of Tongxie Yaofang with or without Saposhnikoviae Radix on expression of 5-HT,R, 5-HT,R and SERT in colon and

, L T B g
it "
215
/gkg'  5-HT,R/GAPDH 5-HT,R/GAPDH SERT/GAPDH 5-HT,R/GAPDH 5-HT,R/GAPDH SERT/GAPDH

IEH 0.34+0.07 0.71%0.15 0.55+0.16 0.16+0.04 0.61+0.14 0.49+0.13

H Y 0.53+0.16 0.30+0.082 0.17+0.05? 0.43+0.122 0.24+0.05? 0.23%0.052

I V5 B2 e Bl XL 26 0.45+0.13 0.41+0.12% 0.28+0.08% 0.34+0.08% 0.35+0.07% 0.32+0.07»
B E A0 30 0.39+0.12% 0.47+0.12% 0.39+0.10%9 0.26+0.06*5 0.44+0.09+9 0.41+0.10%9
IR TS B A FH B R 34 0.37+0.11% 0.50+0.13% 0.44+0.1449 0.22+0.06%9 0.46+0.114 0.44+0.114%
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BT AT TS A B A R B B i s-
HT,R % i5 Wk />, S-HT,R fil SERT ) 2 ik 34 fin (P<
0.05,P<0.01). WK 3,54,

. 36 kDa
GAPDH

A B C D E
B3 KXRTEMRSS5HT,R,5-HT,R 71 SERT & | & ik Bk
Fig. 3 Electrophoresis of protein expression of 5-HT,R, 5-HT ,R

and SERT in hypothalamus of rats
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