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Effect of Ghrelin on contractility of gastric smooth muscle in guinea pigs and the related mechanism

TAO Yuan, XU Luo”
Department of Pathophysiology, Medical College of Qingdao University, Qingdao 266021, China

[ABSTRACT] Objective: To investigate and compare the influences of Ghrelin and growth hormone releasing peptide 6
(GHRP-6) on the contractility of stomach smooth muscle in guinea pigs, and to study the related mechanism. Methods: The
myenteric plexuses of gastric fundus and antrium in guinea pigs were stimulated with electrical field stimulation (EFS) to
observe the influence of Ghrelin and GHRP-6 on the contractility of stomach smooth muscle. The influences of N-nitro-L-
arginine (L-NNA) and L-Arginine (L-AA) on the effect of Ghrelin and GHRP-6 were studied to disclose the mechanism of the
effects of Ghrelin and GHRP-6. Results: The circular muscle tissues of the gastric fundus generated on-relaxations and off-
contractions when stimulating myenteric plexuses with 1-16 Hz electrical field; the on-responses induced relaxation could be
reduced by L-NNA and the off-contractions induced contraction could be blocked by atropine and guanethidine. In fundic strips,
ghrelin and GHRP-6 could decrease the on-response induced relaxation and increase off-response induced contraction of the
muscle, with the effect of Ghrelin obviously stronger than that of GHRP-6. L-NNA could increase the effects of Ghrelin and
GHRP-6-induced muscle contraction, and L-AA could decrease their effects. In the antral strips, electrical field stimulation of
myenteric plexuses led to disappearance of relaxation wave, only leaving off-contractions. Both ghrelin and GHRP-6 could
increase that contraction. Conclusion: Both ghrelin and GHRP-6 can promote the contractility of stomach smooth muscle in
guinea pigs through stimulating myenteric plexuses of gastric fundus and antrium, which might be related to the NO pathway.
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Fig 1 Neural responses of guinea pig fundic strips induced by electrical field stimulation under different conditions

A':Representative tracing of neural responses induced by electrical field stimulation of guinea pig fundic strips at increasing frequency of stimula-

tion (1-16 Hz) under normal condition, in the presence of L-NNA (400 pmol/L) and NANC (5 pmol/L atropine and 3 pmol/L guanethidine) ;

B:The effects of L-AA (10 pmol/L) on electrical field stimulation-induced signal in smooth muscle of guinea pig stomach
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Fig 2 Effect of Ghrelin(A) and GHRP-6(B) on EFS-induced responses in fundic strips of guinea pigs

Effect of Ghrelin (1 pmol/L) and GHRP-6 (1 pmol/L) on EFS-induced responses with different stimulation frequencies in guinea pig fundic

strips. * P<C0. 05, * P<C0. 01 wvs the control frequency spectrum;n=9,xr=ts
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Fig 3 Comparison of effects of Ghrelin and GHRP-6 in fundic strips of guinea pigs

Comparison of the effects among the control, Ghrelin (1 pmol/L) and GHRP-6 (1 pmol/L) groups by electrical field stimulation of guinea pig fundic

strips. A:on-response; B:off-response. * P<C0. 05, * * P<C0. 01 ws the control or GHRP-6 frequency spectrumm;n=9,zr=ts
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Fig 4 Effect of Ghrelin and Ghrelin receptor antagonist D-Lys3-GHRP-6

on electrical field induced contraction of fundic strips of guinea pigs
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Fig 5 Effect of Ghrelin and GHRP-6 under
L-NNA condition in fundic strips of guinea pigs
Effect of Ghrelin (1 pmol/L) and GHRP-6 (1 pmol/L) in the pres-
ence of L-NNA (400 pmol/L) on EFS-induced responses in guinea
pig fundic strips. Muscle strips were electrically stimulated (1-16
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Fig 6 Effect of Ghrelin(A) and GHRP-6(B) in

presence of L-AA in fundic strips of guinea pigs
Effect of Ghrelin and GHRP-6 in the presence of L-AA on EFS-in-
duced responses in guinea pig fundic strips. Muscle strips were elec-
trically stimulated (1-16 Hz) during incubation with Ghrelin (1
pmol/L) or GHRP-6 (1 pmol/L) in the absence or the presence of L-
AA (10 pmol/L) and the tension of the on-responses and off-respon-
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Ses were measured.
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Fig 7 Neural responses induced by electrical field stimulation of guinea pig antral strips under different conditions
A':Representative tracing of neural responses induced by electrical field stimulation of guinea pig antral strips at increasing frequency of stimula-
tion (1-16 Hz) under normal conditions, in the presence of L-NNA (400 pmol/L) and NANC (5 pmol/L atropine and 3 pmol/L guanethidine).

B:The effects of L-AA (10 pmol/L) on electrical field stimulation-induced signal in smooth muscle of guinea pig stomach
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Fig 8 Effect of Ghrelin(A) and GHRP-6(B) on EFS-induced responses in guinea pig antral strips
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Fig 9 Effects of Ghrelin(A) and GHRP-6(B) in presence of L-NNA on contraction of guinea pig antral strips
Muscle strips were electrically stimulated (1-16 Hz) during incubation with Ghrelin (1 pmol/L) or GHRP-6 (1 pmol/L) in the absence or the
presence of L-NNA (400 pmol/L) and the tension of the on-responses and off-responses were measured. * P<C0. 05, * * * P<C0. 001 s the spec-
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