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Their Mechanical Actions in Isolated Gastrointestinal Tract
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Introduction
Motilin (MLN) and ghrelin (GHRL) are present in the mucosa of
the upper Gastrointestinal (GI) tract and stomach of some
mammals, and are thought to regulate GI motility. Both gut peptides are also
present in avian species (chicken and quail). Motilin causes contraction of GI tract
of both species but the action of ghrelin in chicken GI (contraction) is different
from that of quail GI (ineffective). To explore what general actions of ghrelin on
GI motility are, we used a pheasant as third avian species. In this study, the
pheasant motilin and ghrelin are cloned, and their actions in the isolated GI
contractility are examined.

Fig.5. Comparison of contractile responses to chicken
MLN, human MLN and erythromycin (EM) in the
proventriculus and small intestine: proventriculus (A),
duodenum (B), jejunum (C) and ileum (D).

Experiment
In the present study, MLN and GHRL were identified in
the pheasant by molecular cloning, and the actions of
both peptides on the contractility of GI strips were
examined in vitro.

Fig.6. Effects of mammalian MLN
receptor antagonists on contractile
responses to chicken MLN in the
proventriculus and ileum of the pheasant.
(A): proventriculus. (B): ileum.

Point: Figs.5 and 6 suggested that structure of pheasant MLN receptor might be different from that of the
human MLN receptors.
Fig.7. Effects of atropine and
tetrodotoxin
(TTX)
on
contractile responses to chicken
MLN in the proventriculus and
ileum of the pheasant. (A):
proventriculus, (B): ileum. *, #
P<0.05;
compared
with
corresponding control contractile
responses to chicken MLN.

Results & Discussion
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Fig.8. Representative effects of rat,
quail and chicken GHRLs on
spontaneous contractility of the
crop, proventriculus and ileum.
Each ghrelin at 1 µM was applied
at the mark (●) and no effects were
observed.

Fig.2. Pheasant GHRL structure. Comparison of
amino acid sequences of mature GHRL in some
birds. Conserved amino acids among all species are
indicated by asterisks (*).

Fig.3. GHRL-immunorpositive cells in the
proventriculus and duodenum of the
pheasant. (A): Proventriculus. Arrows
indicate immunopositive cells stained by
antiserum that recognizes anti-unacylated
GHRL; (B): Proventriculus. Arrows
indicate immunopositive cells stained by
antiserum that recognizes decanoylated
GHRL; (C): Duodenum. Arrows indicate
immunopositive cells stained by antiserum
that recognizes anti-unacylated GHRL; (D):
Proventriculus stained by normal rabbit
serum (negative control).

Fig.4. (A): Contractile responses to
chicken MLN in different regions of the
pheasant GI tract. (B): Comparison of
concentration-response
curves
by
chicken MLN in different regions of the
pheasant GI tract. The amplitude of
MLN-induced contractions (y-axis) was
normalized by a standard contraction by
ACh (100 µM). The X-axis is the
concentration of MLN (logM). In the
proventriculus, the increase in muscle
tonus was significant compared with that
in the absence of chicken MLN (*,
p<0.05), whereas the responses in the
crop and colon were not significant.

Fig.9. Effects of pretreatment with chicken ghrelin on chicken MLN-induced responses in the crop,
proventriculus and ileum. Concentration-response curves for chicken MLN were constructed in the
crop (A), proventriculus (B) and ileum (C) in the absence (control, ●) and presence of chicken
GHRL (1 µM, ■).

Fig.10.
Representative
effects
of
pretreatment with chicken MLN on the
GHRL-induced mechanical responses in the
crop and proventriculus. The crop and
proventriculus were treated with three
different concentrations of chicken MLN
(0.3 nM, 3 nM and 10 nM) for 5 min and
then chicken GHRL (1 µM) was added to
observe contractile responses.

Point: Fig.9 and Fig.10 indicated that no interaction between MLN and GHRL in the pheasant GI tract

Supplemental Data (Synthesized pheasant motilin was used)
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Fig.11. Contractile responses to
chicken and pheasant MLN in
proventriculus (A) and ileum (B)
of the pheasant.

A

Pheasant MLN

20

-9

Updated Data
-10

B 100
Relative response
(% 100 µM ACh Control)

In this study, the presence of both MLN and GHRL was demonstrated in the
pheasant. MLN caused contraction of the GI tract in a region-dependent manner,
but GHRL was ineffective. The results indicates that GHRL-related modulation
of GI motility as observed in chickens is not common in avian species. On the
other hand, the results suggested that MLN is the common modulator of GI
motility (especially small intestine) in birds.
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Fig.12. Effects of mammalian
MLN receptor antagonists on
contractile responses to pheasant
MLN in the proventriculus (A)
and ileum (B) of the pheasant.
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Fig.1. Pheasant MLN structure. Comparison
of amino acid sequences of mature MLN in
some birds and mammals. Conserved amino
acids among all species are indicated by
asterisks (*).

Relative response
(% 100 µM ACh Control)

***

Relative response
(% 100 µM ACh Control)

*

Quail

Relative response
(% 100 µM ACh Control)

* * **

Point: Fig.7 indicated that MLN acts on the smooth muscle MLN receptors in the small intestine but acts
on both neural and smooth muscle MLN receptors in the proventriculus
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Fig.13. Effects of TTX on
contractile responses to
pheasant MLN in the
proventriculus (A) and ileum
(B) of the pheasant.

Point: Fig.11, Fig.12 and Fig.13 indicated that responsiveness and pharmacological properties of
pheasant MLN are same as those of chicken MLN.

