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Effect of Mayuan Tongbian Zhitong Decoction on Intestinal Propulsive Function in
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[ Abstract | Objective: To investigate the effect of Mayuan Tongbian Zhitong decoction on intestinal
function, defecation, intestinal neurotransmitter and aquaporin ( AQP) in rats with slow transit constipation
(STC), and its potential mechanism of action. Method: Sixty male Sprague-Dawley rats were randomly divided
into control group, model group, Mayuan Tongbian Zhitong decoction group (6, 12, 18 mg-kg™') , and mosapride
group. The model group, Maoyuan Tongbian Zhitong decoction group and Mosapride group were orally given
diphenoxylate suspension 10 mg+kg ~'-d ™' for successively 14 d, so as to establish the STC model. After the model
was established, the drug groups were respectively given the corresponding drugs, while control group and model
group were given the equal volume of 0. 9% NaCl solution for successively 14 days. The amount of feces and water
content in each group before and during modeling and during treatment were measured. The carbon advancing rate
of rats in each group was calculated; the contents of nitric oxide (NO) and nitric oxide synthase (NOS) in the
colon tissues of rats in each group were detected by enzyme-linked immunosorbent assay ( ELISA). Western blot

was used to detect the expressions of Aquaporin 1, 3, 4 and 8 (AQP1, 3, 4 and 8) in the colon tissues of rats in
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each group. Result; Compared with the control group, the carbon advancing rate, defecation and fecal water
content in model group was decreased (P < 0.05); compared with model group, Mayuan Tongtong Zhitong
decoction group and mosapride group’s carbon acceleration rate and defecation and fecal water content were
increased in a dose-dependent manner (P <0.05) ; compared with the control group, the content of NO and NOS
in colon in the model group were increased (P <0.05) ; compared with model group, the content of NO and NOS
in colon of Maoyuan Tongbian Zhitong decoction group and mosapride group were decreased in a dose-dependent
manner (P <0.05). Compared with the control group, the expressions of AQP1, 3, 4 and 8 in the model group
were significantly increased (P <0.05). Compared with the model group, the expressions of AQP1, 3, 4 and 8 in
Mayuan Zhitong Zhitong decoction group and Mosapride group were decreased in a dose-dependent manner (P <
0.05). Conclusion: Mayuan Tongbian Zhitong decoction can improve intestinal function, defecation and fecal

water content in STC rats. The mechanism may be related to the decrease of the content of NO and NOS in colon

and the expressions of AQP1, 3, 4 and 8.
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Mayuan Tongbian Zhitong decoction; slow transit constipation; aquaporin; enteric

B s s sy b Bt R 3R A IR B (50 +
5)% A 11 R EE (22 £2) C, AHFFE
VLV H R 24 R 2 5 — i 5 B AR B 25 D1 23 o A L 1B
PR E S JXLI2016[ K] 5% 008,
1.2 259 Rl 5n) R OC 38 1 1k 1 20 B KRR
30 g, &AM 10 g, K 6 g, fif21~ 20 g, )& 4M 10 g,
BETE 20 g, 3B BT 20 g, X 2 20 ¢, #RAE 10 ¢, Hukdi 10 g,
FEFAE 12 g, AT 10 g, HE 10 g, 5% 3 VLVE
B2 25 K27 B I 5 e Hh 25 B, H VLG o R 24 R AR B
B B v 245 1 551 2 AR 4l 24 W R0 b oA TR R G — 2B T
FH 24 7k Y B B0 o AR R L Vb b R e (VL 95 5K AR
2l BR 2 | 45 H19990315 ) 5 42 J5 1 2% s i
J CH M 2500 A BRZA w] L iS5 H32022716) ;5 Bk
BoCHE 25 &£ W kil m A RS A, #t5
F20010706) ; — % fk A& ( nitric oxide, NO) , — & 1k
A 4 Bt (nitric oxide synthase, NOS) 5| & (W B ™
SR TR A G BT, #4543 i GO318. 96T,
G0325.96T ) ; anti-AQP1, anti-AQP3, anti-AQP4,
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Table 1 Effect of Mayuan Tongbian Zhitong decoction on number

of defecation in different time periods of STC rats(x +s,n=10) ki

am R g e o
/mg-kg
EH - 263.65 +34.41 265.84 +26.87  264.84 +29.56
i - 267.44 £38.68 159.38 +17.36'% 158.96 +25. 13"
R C 6 263.83 £27.29 158.26 +22.53'%) 178.43 +26. 17"
fEikwm 12 269.28 £25.74 162.45 +19.65'* 192.75 +31.85"Y

18 268.65=35.53 161.89 £24.75" 234.70 +36.19'
YD AF] 15 264.44 +£33.91 159.64 £18.99"> 204.27 £25. 72"
5 R AT — A A Y P < 0.05; HIE WA D P <
0.05; HEEIZH D P<0.05(K 1 ~5 /),
3.2 X STC R BBk RS R 0 HIEH A
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ME(x +s,n=10)
Table 2

Effect of Mayuan Tongbian Zhitong decoction water

content changes of fecal water content at different time periods in

STC rats(x s, n=10) %
N 5 i e g e o s
4153 . TERLHG T A5 bEpag il
/mg-kg
% - 65.43 +8.42 67.89+6.34  65.74 +4.34
H - 66.82+9.26 53.24 +3.87"?) 54.49 +6.36"?
JR T 6 67.49 £7.53  54.93 +2.73"% 58.55+5.37"%
1k E 12 65.17 £5.85 57.25 +5.89"% 63.23 +4.97"%
18 66.12 £7.31 56.48 +6.34"Y 67.28 +3.83"Y

BEV A 1.5 67.61 £7.68 55.84+7.35"3) 62.17 +7.41"%

®3 METBEELFEFHI STC KBRBAREHERHHI(x+5,n=10)
Table 3 Effect of Mayuan Tongbian Zhitong decoction on carbon

acceleration rate of STC rats(x +s,n=10)

. 3 & ] i B BORMESEIE . SRR HEER
/mg- kg~ /cm /cm /%
¥ - 118.34 £8.47 82.61 £5.64  67.52 +3.47
f - 112.47 £9.36 54.91 £6.68  48.74 +6.03%
JBE T 3E 6 116.75 +8.28 61.53 +4.28  54.34 +6.67>
fEFEm 12 118.64 =11.38 68.92 +4.73  58.75 = 4. 36"
18 115.83 £7.34 73.95+8.43  64.34 +8.61%

RPN 1.5 118.5229.61 65.77 +4.61  58.08 6. 82

F4 BITHEEIEFHI STC X R #HEER NO,NOS 1 5 I
(x+s,n=10)

Table 4 Effect of Mayuan Tongbian Zhitong decoction on intestinal
neurotransmitter NO and NOS of STC rats(x +s,n=10)

21 51 #l 4 /mg kg™ NO/mmol-g™' NOS/U-mg~'

EH# - 5.25 +0. 84 0.81 0. 07
i - 27.26 £3.58%)  3.91 +0. 547
R TT T fE 19 6 21.74 £2.31% 2,61 £0.41%
12 17.23 =£1.85%  2.04 20.36%
18 12.16 £2.02%  1.25 +0.27%
E XD 1.5 18.93 £3.22%  2.44 £0. 34"
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xKix

Fig. 1  Expression electrophoresis of AQP1, AQP3, AQP4 and

AQPS8 protein in each rat colon tissues
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F5 MITBEILFH STC KREHHELRH AQPL,AQP3,AQP4 F AQP8 EAFRIEMFIM (x £5,n=3)
Table5 Effect of Mayuan Tongbian Zhitong decoction on expression of AQP1, AQP3, AQP4 and AQPS8 protein in STC rat colon tissues(x +

s,n=3)
25 i/ mg kg~ ! AQP1/B-actin AQP3/B-actin AQP4/B-actin AQP8/B-actin
EH - 0.86 £0.08 0.51 £0.04 0.17 £0.00 0.48 £0.05
B - 1.43 £0.19% 1.24 £0.15% 0.94 0. 06% 1.35 £0. 16%
JIR T fE 19 6 1.12 £0.09% 1.03 £0.08% 0.62 £0.05% 1.13 £0.08%
12 0.37 £0.02% 0.46 +0.05% 0.28 +0.01% 0.34 0. 02%
18 0.25 +0.02% 0.3 +0.03¥ 0.12 +0. 00" 0.23 £0.01%
LRy 1.5 0.64 +0. 13" 0.76 +0. 15% 0.35 +0. 04" 0.81 +0.07%
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HE . FER I, K IC 1 5 198 1 nT A SR A 7E S 22 2 ks, 2004,29 (10) :854-856.
ik STC K F45 i 4 21 b i i 22 33 it NO, NOS ) 7% [10] R4 IR RAEF 8 A0, 55 0 60 UK 8 49 02 1% i 7
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N . N N N J]. [ SE 56 F 24,2014 ,20(24) :180-184.
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B9 FE, VEWIRROCIE AR LA 0 FOBIL VAR ALIRD 1y g o, g, 5. k9840 0 4 0 R K B
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I ] B9 2 235 g A4 L ) 90 A L 485 1 7K 3 i e Ty Bk 2008,37(15) :1685-1689.
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CRIRGRZE Y STC#j( U S S 0 7K A £ S pathway[ J]. Oncotarget,2017,8(29) :47175-47183.
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SV DR HEE R e FEE E oK &, HALHI AT e 5 KB ICC Je i it 26 3 B9 S0 [ ] v A o I 2 2%
W 55 1 L6 I D 25 6 T NO ,NOS i 8t 1 45 .2016,31(1) ;248251
. \ (147 xU9L, £ HE, R, A5 2 05X A 8 Ui & W &L
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QPL.AQP3, AQP4 X AQPE Z M RUAA R, & KT -1 e T IEO0 B 603 W ). 1 A1
WFFEER 3 7~ T RR Gl E 1R R % IR JT STC By v] 42 Sl Py 3201421 (1) :46-50.
ﬂ%ﬁ(ﬂi},ﬂﬂiﬁ—iﬁ?ﬁ%ﬁiﬂﬁi‘ﬁ%mfﬁﬂ;ﬁg%%%o [15] 1Ikarashi N, Mimura A, Kon R, et al. The concomitant
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[ 1] Mugie S M, Benninga M A, DI L C. Epidemiology of laxative effect[ J]. Fur J Pharm Sci,2012,45 (1/2):
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