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Inhibitory effect of botulinum toxin type A against exogenous ACh- and substance P-induced contraction of rat

lower esophageal sphincter in vitro
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[Abstract] Objective To study whether botulinum toxin type A (BTX-A) can inhibit the spontaneous and acetylcholine
(ACh)- or substance P (SP)-induced contraction of rat lower esophageal sphincter in vitro, and to discuss the related
mechanism. Methods The lower esophagus muscle strips were taken from Sprague-Dawley rats and were randomly divided into
control group, BTX-A group, ACh group, ACh-+BTX-A group, ACh-+ Atropine group, SP group, SP+ APTL-SP group and
SP+BTX-A group. The contractile graph of the muscle strips was recorded by physiological experimental system Biolap-420E.
Results BTX-A significantly decreased the spontaneous contractile tension and amplitude in the lower esophageal sphincter (P<C
0.05). ACh significantly enhanced the contractile tension and amplitude in the lower esophageal sphincter (P<C0. 01), which
could be significantly inhibited by both BTX-A and Atropine (P<C0. 01). SP significantly enhanced the contractile tension in the
lower esophageal sphincter (P <C0. 01), which could be significantly inhibited by both BTX-A and APTL-SP (P <C0. 01).
Conclusion ACh and SP can enhance the spontaneous contractility of lower esophageal sphincter. BTX-A can inhibit ACh- and
SP-induced enhancement of lower esophageal sphincter contraction.
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1.1 ##  WEiEY Sprague-Dawley K 96 H, &
i fE 280~320 g, WEMEASTA, BRSO 27 15 2 Bt S 5
By 2 . ACh, BT 4E i ( Atropine) | SP Fl
NK, % & 4% $1 # [ D-Arg', D-Phe’, D-Trp"’,
Leu" ]-SP(APTL-SP) ¥y H 3¢ Sigma 2~ 7 ;% T
BTX-A(100 U/Z 0, 22 M A= 9 i &b BiF 58 i, —20°C
HOGAR A7) s H Al 500 35 J 6 7 3 4l . HW-4008S
1H 5 SF- 5 LR . Biolap4 20E A= ) HLBE 52 56 & 45 (DU )i
R R AR A IR ED s TH-2 85K I 4% J& s (db 5t
Fift K P 2 TR 5T D)
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S B Sk B S W BY LR A T B
53 B IR L, UKl U I 5 30 B8 3 R b 25 45 4 41
R E 2 SR R T A U0 2% 57 IR A T 4R
APLH K 8 mm. T 2 mm BUALSR, AL 1 g B9
R FIRE T AW 37°C Kreb A9 1H 18- L
i eb, LA PSRRI 2 95 %60, B 5% COL TR & A,
WU 30 min J& . LA 3 H & M 0046 AR EAE
S XS, LA R Jr gl A 96 5 LES WLAR T BEL
N 8 LR 12 £ ()X BB AL, DUE IR W L&
A & i 5k T e IR R AR S 6 I (2O BTX-A 4L 7
B &I 4T A BTX-A(10 U/mL) J&id
S 30 min; (3) ACh 4. 7F H & MR 9 4 F .
A ACh (100 pmol/L) J5 i€ 5% 30 min; (4) ACh+
BTX-A 41,78 A &M% 9 4 0F 7, m A ACh (100
pmol/L) i 5% 30 min J&, 1 A BTX-A (10 U/
mL) it 5% 30 min; (5) ACh~+ Atropine 4, £ H & %
WA 4T I ACh(100 pmol/L) g 5% 30 min
Ja A Atropine(1 pmol/L) it 5% 30 min; (6)SP
A7 H R B 5T A SP (1 pmol/1D J&
03 30 min; (7)SP+APTL-SP 41 ; (8)SP+BTX-A
TR A AW B A F TR A SP (1 pmol/L) ig
& 30 min J&, 48 AW A APTL-SP (1 pmol/L) 5%
BTX-A (10 U/mL) 3% £2id 5% 30 min, K H Bio-

lap4 20E A= Wy HLHE 55 5 5 4t [6) 25 10 5k 4 41 1 WL 2%
WA i £, 5 N T 4 6 I PR B T R R R
1.3 %5 a® R SPSS13. 0 #{FiE 75812
ST B L 7t s Fon RN R T 20017 . K
K- (a)h 0. 05,
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2.1 BTX-A ## ACh 3| £ ¢ LES “F & UK 4 3%
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min W LES H & 46 5K 71 B 3% i 347 o B0 j AR
(P<C0.05), #FF2Eic 5% 30 min A WU 45 5% J1 K 4R I8
[l F+; ACh 41 LES ~F- 18 LW 45 5k 1 K4 iR 38 i (p<<
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BTX-A J& LES 18 LI 45 110 3 I 47 A 1R f&, 26 31
WA Kk 1 B AR B R (P<<0. 01) ; ACh+ Atropine
HAEIM A ACh 5 HLF Atropine J5 LES 35 JLUk 45
ik J1 KR iR 2 F e (P<<0. 01) . 221 T ACh+BTX-
A WA BTX-A JGERZCE. W& 1,

*& 1 BTX-A ACh 3t kR LES F i AL 45 19 15 A
Tab 1 Effect of BTX-A and ACh on spontaneous
contraction of rat smooth muscle strips
of lower esophageal sphincter in vitro

n=12, x=%s, m/g

Group Tension Amplitude
Control 1.2140.03 0.6540.05
BTX-A 1.0740.02~ 0.46=£0.04"
ACh 2.1340.06" * 1.07+£0.07" "
ACh+BTX-A 1.2740. 0244 0.5140. 1144
ACh+ Atropine 1.1940. 0544 0.5040. 0444

BTX-A: Botulinum toxin type A; ACh: Acetylcholine; * P<C
0.05,” " P<C0.01 vs control group;~* P<C0.01 vs ACh group

2.2 BTX-A 474 SP 51 & ¢ LES -F & WK % %
% TELES it LA L MEIAPIRES T . BTX-A 4 7E N
A BTX-A J5 LES A & PEWcs ik Iy Ko i i 5 %5 B2 1
BB (P<<0. 05) , FFEEICE 5% 30 min W46 W% E K UL B
R R BTX-A AT LES A & PElk4s. 5%t
FRAL HE B, SP 41 LES - 3 WLk 46 5K 1 38 Jm (P <<
0. 01) , M PR MR AS L AN B 2 L3 2210 5% 30 min N IEIE A
UL AR AR s B SP RE R HE PR APTL-SP J5 .
LES V-5 US4 T i R A, 26 300 A Wi 4 5k 0 1
(P<<0.01), SP+BTX-A 415 SP 4 L%, LES -
LM 457 5K 7 B 4R R 2 B AR (P<<0. 01) , HLFF 290 5% 30
min W LES W4 BB R WWAE ML, WLk 2,
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Tab 2 Effect of BIX-A and SP on spontaneous
contraction of rat smooth muscle strips

of lower esophageal sphincter in vitro

n=12, ¥+s, m/g

Group Tension Amplitude
Control 1.2140.03 0.6540. 05
BTX-A 1.0740.02" 0.46+0.04"
SP 1.6940.04" * 0.72+0.07
SP+ APTL-SP 1.1840. 0644 0.64+0. 04
SP+BTX-A 1.2440. 0344 0.434+0.0344

BTX-A: Botulinum toxin type Aj; SP: Substance P;
APTL-SP. [ D-Arg', D-Phe’, D-Trp’’,
P. " P<<0.05," " P<C0. 01 vs control group;~* P<0. 01 vs

Leu'! J-substance

SP group
3 #
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%5 (enteric nervous system, ENS) & # W3 18 /E H .
LESHI M T8 EH ACh &, SP RIS ST
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L3 6 0 0 o) P o 2 36 O 0 5 T ENS BRI 2%
A PEf 220 B ACh, SP W AR XS 3% £, LES 19 2% 7y 1%
A T ELES MR AR BB AR

5% & B0, BTX-A BE AT 36 £ M 1o 1 F T 8 0L
A& IRG BE A 2 AR L L ACh B0 7 A TR B
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A X8 7 WL g AL R AN R HE D A)
AE 5 BTX-A i i A 2 2000 i R 55 BH W7 2 firk iy A58 4
MR ACh,SP A X, AWF5E LISMEM ACh,SP fE
FHF LES “F ¥ ULA W 46 . W48 BTX-A & & # il
ACh,SP 51k LES Yt 45 34 58 , [R] B LA ACh, SP %
SRR PR Atropine, APTL-SP 1E R X} L, 45
% BTX-A A[#l ] ACh,SP 51 % iy LES Wt 4 3%
SR FEPURCR IS Atropine . APTL-SP B4/EH .

AMIEPE ACh W] 9 880 3k 28 fil ) B, 5 00 S ¢
M FU ARG 32 4 25 G 1T & 4 18 i SF- i UL e 46 1 4
Atropine 1 5% 4 PR 5 M AU JH 5% 57 7K 25 & 10 BH W7
ACh 3§58 LES Wi i ROHY s AR B9 & 3 BTX-A [F]
FERTHIH ACh AU TTAER , 5 Atropine SCFHZEML, #E

W BTX-A K- L5 i i RS ] A5 A7 6 400 1 2808 L 1R
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P 5 K- W LI 47 3% 58, APTL-SP 3 i 5% 4+ 1% Hh
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SP #58 LES Wi e 1w il #EM BTX-A 1EH 7T fg
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P25 5 T A PR L 80 2o PR B3 4000 1 B2 3R NK 52
s [B) 25 4 i R 4L VE B . BTX-A B R 24
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