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◇Backgrounds and Aim 
  Motilin (MOT), a 22-amino-acid peptide hormone (FVPIF TYGEL      

QRMQE KERNK GQ), is mainly produced in the mucosa of 

duodenum and regulates the gastrointestinal (GI) motility that 

especially related to interdigestive migrating contraction (IMC) 

occurred in the gastric regions. 

   It has been known that rodentia such as mice and rats lack the 

motilin system (motilin and its receptor) and motilin does not cause 

mechanical responses in GI tracts. However, although guinea-pig is 

a kind of rodentia, the MOT cDNA has been reported previously (Xu 

et al., 2001, FEBS Lett. 490:7-10) and the structure of guinea-pig 

MOT (gpMOT) is estimated to be FVPIF TYSEL RRTQE REQNK RL. 

However, we found another gpMOT candidate in the Ensemble 

Genome Database. 

  The aim of this study is to investigate presence of the motilin 

system in the guinea-pig, and the effects of gpMOT 

candidates were examined in the rabbit duodenum and 

guinea-pig GI tracts in vitro. 

◇Materials and Methods 
1) gpMOT-1: In a search of a genome database (Ensemble, 

http://asia.ensembl.org/Cavia_porcellus/Info/Index,), we found 366 bp guinea-pig MOT cDNA encoding 

121 amino acid precursor (ENSCPOT00000008024), and  a mature MOT peptide was deduced to be 

FIPIF TYSEL RRTQE REQNK GL (gpMOT-1). 

2) gpMOT-2: According to Xu et al. (FEBS Lett. 490:7-10, 2001), the structure of gpMOT was estimated to 

be FVPIF TYSEL RRTQE REQNK RL (gpMOT-2, red indicates difference from gpMOT-1).  

3)  GI motility-stimulating actions of motilin in vitro. 
      Rabbit duodenum. Rabbit duodenum strips have been used for investigating the effect of motilin    

      peptides in vitro. The rabbit duodenum strips were suspended in an organ bath containing bubbling   

      warmed Krebs solution and  their contractility were measured by a force-displacement transducer. Motilin   

      peptides (human MOT, gpMOT-1 and gpMOT-2) were applied and the contraction were compared. 

      Guinea-pig GI strips. Gastric circular muscle strips, small intestinal longitudinal muscle strips and  

      colonic longitudinal muscle strips of the guinea-pig were prepared and suspended in an organ bath.  

     Motilin peptides were applied cumulatively and their actions were evaluated. We identified guinea-pig   

     ghrelin ( gpGRLN: Okuhara et al. (2018), GAS(C10)FR SPEHH SAQQR KESRK LPAKI QPR).  

  Interaction of ghrelin and motilin was also investigated in the same preparation of  GI tracts. 

The authors have no COI with regard to 

this presentation. 

Fig.1. Representative contractile responses to 

hMOT, gpMOT-1 and gpMOT-2 in the rabbit 

duodenal strips. Number under each triangle indicates 

the concentration of motilins (logM) applied. gpMOTs 

caused contraction in the rabbit duodenum. 

Fig. 2. Effects of GM109 on the MOT-induced 

contractions in the rabbit duodenal strips.  
Each symbol indicates the concentration-response curve for 

hMOT, gpMOT-1 and gpMOT-2 in the normal condition (black 

symbols) and under presence of GM109 (10-6 M). (red symbols). 

Values are the means ± S.E.M. (4 experiments or more). 

GM109 decreased the gpMOTs-induced contractions, 

indicating the involvement of MOT-R in the gpMOT-

induced contractions of the rabbit duodenum. 

Fig. 4. Typical mechanical responses to 

gpMOT-1 in various regions of isolated GI 

strips from the guinea-pig.  gpMOT-1 is 

ineffective causing contraction in the guinea-

pig GI tracts. 

Fig. 5. Typical mechanical responses to 

gpMOT-2 in various regions of isolated GI 

strips from the guinea-pig.  gpMOT-2 is also 

ineffective causing contraction. 

Fig. 7. Small contractile responses to gpMOT-2 in 

the duodenum (upper) and to gpMOT-1 in the 

ileum (lower). It was not usual that gpMOTs caused a very 

small contraction in the small intestines. Contractile 

response was too small and not reproducible.  

◇Conclusion  
gpMOTs that already published and newly found 

in a database were both capable of activating GI 

motility in the rabbit, whereas did not cause any 

contractions in the guinea-pig. 

 Motilin system is vestigial, and not functional 

on regulating GI motility in the guinea-pig as 

well as other rodents such as rats and mice. 
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Fig. 3. Effects of hMOT-induced desensitization     

(10-6 M for 20 min) on the MOT-induced contractions 

in the rabbit duodenal strips. Each symbol indicates the 

concentration-response curve for hMOT, gpMOT-1 and gpMOT-

2  in the normal (black symbols)  and in the hMOT-desensitized 

preparations (red symbols).  hMOT-induced 

desensitization decreased the gpMOT-induced 

contractions, suggesting the involvement of MOT-R 

in the gpMOT-induced contractions. 

Fig. 8. Representative responses of gpGRLN and 

interaction with gpMOT-1 in the gastric circular muscle. 
gpGRLN is ineffective causing contraction and there is 

no interaction between gpGRLN and gpMOT-1. 

Fig. 9. Representative responses of gpGRLN and 

interaction with gpMOT-1 in the whole duodenum.    

In the whole duodenum (with mucosa), gpGRLN or 

gpMOT-1 is ineffective causing contraction and there 

is no interaction between gpGRLN and gpMOT-1. 

Fig. 6. Effects of gpMOT-2 in L-NAME-treated 

guinea-pig ileum. gpMOT-2 is ineffective 

causing contraction even in the presence of NO 

synthase inhibitor (L-NAME). 

 

 

◇Supplementary data 
1. We used several primer sets and tried to clone the 

gpMOT-2 gene reported by Xu et al. (2001).    

However, no specific target products were 

obtained in all PCR conditions. 

 

2. gpMOT-1 could not be also amplified using the 

duodenal first-strand cDNA as a template by 

various PCR conditions. The reason why the target 

product found in the genomic sequence of the guinea-

pig is not amplified is not clarified at present. 

 

3. To explore the possible presence of the MOT 

system in guinea-pig, we looked for the MOT-R cDNA 

sequence in the Ensemble Genome Database. We 

found a candidate cDNA sequence, which amino 

acid sequence shares 42.5% homology with 

human MOT-R when human MOT-R was used as a 

query for TBLASTN search. This homology was lower 

than that of  mammals (71-84 %) and chickens 

(59.1%).       This result suggests that the 

functional MOT-R is not present in the guinea-pig 

as being mentioned in the review of Sanger et al. 

(2011).  

 

 


