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Effects of Tachykinins on Intestinal Smooth Muscle of Nile tilapia
(Oreochromis niloticus) and Israel carp(Cyprinus carpio)
Eun-Hee Kim, Jung-Soo Seo, Min-Do Huh, Nam Gyu Park”,

Hyung-Ho Lee* and Joon-Ki Chung'

Department of Aquatic Life Medicine, Pukyong National Univ., Pusan 608-737, Korea
*Faculty of Food Science and Biotechnology, Pukyong National Univ., Pusan 608-737, Korea

The present study was undertaken to investigate and compare the effect and mode of action of tachykinins on
isolated strip preparations of the intestinal smooth muscle from the nile tilapia, Oreochromis niloticus and the
Israel carp, Cyprinus carpio. Both of neurokinin 1(NK-1) receptor agonist, substance P(SP) and neurokinin
2(NK-2) receptor agonist, neurokinin A(NKA) caused concentration-dependent contractions of intestinal smooth
muscle in the nile tilapia and the israel carp. The efficiency and potency of these agonists varied between two fish
species. In the nile tilapia intestine, the efficiency and potency of SP were greater than those of NKA. However,
the efficiency and potency of SP were similar to those of NKA. In the nile tilapia intestine and the israel carp
intestine, the contractile responses of SP and NKA were noncompetitively antagonized by NK-1 receptor antago-
nist, L-732, 138 but unaffected by NK-2 receptor antagonist, MDL 29913. In addition, SP-induced contractions in
the both of preparation were significantly inhibited by muscarinic antagonist, atropine(5 < 10’M) and ganglionic
inhibitor, tetrodotoxin(2 X 10’M) but NKA-induced contractions were unaffected by those. These results indicate
that two tachykinin agonists, SP and NKA predominately modulate the mechanical activity of isolated prepara-
tion from the nile tilapia and the israle carp directly through the activation of NK-1 receptor on the intestinal
smooth muscle cells ,but in the case of SP action, the indirect action through activation of cholinergic nerve ter-
minals seems to be also implicated

Key words : Tachykinin receptor, Substance P, Neurokinin A, Intestinal smooth muscle
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Fig. 1. Cumulative dose-response curve to SP or NKA in
nile tilapia(Oreochromis niloticus) strips. Each strip was
exposed to 10°~10°M of SP(m) or NKA(©). All data
expressed as a percentage of the maximal response to car-
bachol. Data points are given as mean = S.E.M (n=8-14).
* : Significantly different from the control, p<0.05
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Fig. 2. Cumulative dose-response curve to SP or NKA in
israel carp(Cyprinus carpio) strips. Each strip was
exposed to 10°~10°M of SP( =) or NKA( D). All data
expressed as a percentage of the maximal response to
carbachol. Data points are given as the mean + SEM
(n=8-14).

Table 1. Comparisons of EDs and maximum contraction with nile tilapia and israel carp

EDs

Drugs Maximum contraction (%)
g Nile tilapia Israel carp Nile tilapia Israel carp
SP 1.2X10'M 2.8%X10'M 84.61 £5.82 56.74£2.78
NKA 2.8x10°M 13x10'M 66.78+5.7 69.11+6.31
All expressed as a percentage of the maximal response to the carbachol(10°M).
Data points are given as the mean = S.EM (n= 8-14)
A. Nile tilapia B. Israel carp A. Nile tilapia B. Israel c;m'
g g & 3
I 3 I
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Fig. 3. The effects of neurokinin-1 antagonist, L-
732,138(A and B) or neurokinin-2 antagonist, MDL
29,913(C and D) on the SP-induced contraction in nile
tilapia (Oreochromis niloticus) and israel carp(Cyprinus
carpio) intestine strips. Each SP-induced contraction
showed in the presence of 1.-732,138( = ,absence : 0,10°
M;:¢ . 3x10°M: O, 10* M) and MDL 29913
(m,absence ; 0,10°M : ©.3X10'M ; O, 107 M).

¥
¥
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Concentration (-Log M) Concentration (-Log M)

C. Nile tilapia D. Israel carp

Contraction(%)
&
Contraction(%)
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» 9 . 1
Concentration (-Log M)

Concentration (-Log M)
Fig. 4. The effects of neurokinin-1 antagonist, L-
732,138(A and B) or neurokinin-2 antagonist, MDL
29.913(C and D) on the NKA-induced contraction in nile
tilapia (Oreochromis niloticus) and israel carp(Cyprinus
carpio) intestine strips. Each NKA-induced contraction
showed in the presence of 1.-732,138( m ,absence ; 0,10°
M: ¢ 3x 10°M: O, 10° M) and MDL
29913(m absence ; 0,10°M ; ©,3xX10"M ; O, 10-7M).
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Fig. 5. Effects of muscarinic antagonist atropine on the
SP- or NKA-induced contraction in nile tilapia(Ore-
ochromis niloticus) and israel carp(Cyprinus carpio)
strips. Each intestinal strip was pretreated with 5% 10'M
atropine for 5 min. In the presence of atropine, the strips
were exposed to 10’M SP or NKA in nile tilapia and 3 X
10°M SP or NKA in israel carp. All data expressed as a
percentage of the maximal response to carbachol. Data
points are given as the mean £ S.E.M (n=5-8).

* . Significantly different from the control, p<0.05
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Fig. 6. Effects of ganglionic blocker tetrodotoxin(TTX)
on the SP- or NKA-induced contraction in nile tilapia
(Oreochromis niloticus) and israel carp(Cyprinus carpio)
strips. Each intestinal strip was pretreated with 2X 10" M
TTX for 2min. In the presence of TTX, intestinal strips
were exposed to 107 M SP or NKA in nile tilapia and 3 X
10* M SP or NKA in israel carp. All data expressed as a
percentage of the maximal response to carbachol. Data
points are given as the mean £ S.EM (n= 5-8).

* : Significantly different from the control, p<0.05
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