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A radioimmunoassay method of  motilin was developed in our laboratory and was vali- 
dated in dogs with a platinum monopolar electrode in the duodenum. We confirmed that a 
bolus infusion of  O.3 M tris-buffer solution or 0.1 N HCI solution in the duodenum pro- 
duces a significant rise in plasma immunoreactive motilin (IRM) concentrations. This 
coincided with a marked increase in the percentage of  spike potentials on slow waves of  
the duodenum, similar to phase III of  interdigestive myoelectric-activity (MA). A possible 
relationship between plasma IRM and interdigestive MA o f  canine duodenum was stud- 
ied. It was found that cyclic changes occurred in the fasting plasma IRM concentrations 
in dogs. While the peak motilin concentration was always observed in phase III, the low- 
est concentration of  motilin was found in phase I of  interdigestive MA in the duodenum. 
In dogs with the electrodes in the duodenum and jejunum, the peak IRM concentration did 
not correlate with phase III o f  interdigestive MA in the jejunum. A dose of  synthetic 
porcine motilin, 0.06 tzg/kg/hr, which produced the plasma IRM concentration com- 
parable to the peak fasting motilin concentration, could induce an identical phase III in 
the duodenum. These observations indicate that there is a relationship between cyclic 
changes in plasma IRM concentrations and interdigestive MA of  the duodenum. It is 
suggested further that motilin is a hormone which may play an important role in inducing 
phase III  of  interdigestive MA in the duodenum. 

Since motilin, a 22-amino acid polypeptide, was 
originally isolated from the hog duodenal mucosa 
by Brown et al (1) in 1971, both natural and synthet- 
ic porcine motilin have been known to stimulate 
cont rac t ion  of the canine s tomach (1-3), lower 
esophageal  sphincter  (2, 4, 5), and small intes- 
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tine (2, 3). Synthetic porcine motilin (6) or 13-nor- 
leucine-motilin (13-nle-motilin) (7), a synthetic ana- 
logue of motilin, has also been reported to induce 
spike potentials of myoelectric activity in the canine 
antrum and small intestine (8, 9). Moreover, natu- 
ral motilin or 13-nle-motilin stimulates gastric secre- 
tion of pepsin in dog (1) and in man (10), and 13-nle- 
motilin stimulates gastric secretion of acid and pep- 
sin in dog (11). 

In spite of available information on the biological 
actions of motilin or its analogue, little has been 
known about the release of endogenous motilin by 
physiological stimuli and the possible role of endog- 
enous motilin on gastrointestinal function. Recently 

Digestive Diseases, Vol. 23, No. 9 (September 1978) 

0002-9211/78/0900-0789505.00/1 �9 1978 Digestive Disease Systems Inc, 
789 



we have developed a radioimmunoassay method of  
motilin using antimotilin antibodies produced in 
New Zealand rabbits (12). In the present communi- 
cation we demonstrate  validation of  this assay 
method and report our observations on the action of  
motilin on myoelectric activity and the relationship 
b e t w e e n  p l a sma  c o n c e n t r a t i o n s  of  e n d o g e n o u s  
motilin and myoelectric activity in the duodenum in 
dog. 

MATERIALS AND METHODS 

Radioimmunoassay Method of Motilin and 
Validatiea Experiment 

A radioimmunoassay method for plasma motilin was 
recently developed in our laboratory (12). Antibodie~s 
were raised in randomly bred New Zealand white rabbits 
by repeated immunization with 0.5 mg of synthetic por- 
cine motilin (6) coupled to 1 mg of bovine serum albumin 
(B SA) at monthly intervals. The immunogens were inject- 
ed in the foot pads of these rabbits. Four weeks following 
the initial injection, two consecutive injections of 0.5 mg 
of conjugate were carried out at monthly intervals, and 
were followed by repeat booster injections of 0.05 mg of 
conjugate at the same intervals. Two weeks after each 
immunization the animals were bled by venous puncture 
of the ears. High titers of antibodies at a final dilution of 
1:187,000 were obtained after third booster injections. 

Either natural or synthetic porcine motilin was iodi- 
nated with Na[~25I] by a modification of Hunter and 
Greenwood technique (13). One/zg of motilin in 50 gl of 
0.5 M sodium phosphate buffer, pH 7.5, was reacted with 
1 mCi of carier-free Na[~25I] by the addition of 25/~g of 
chloramine T. After 30 sec the reaction was terminated by 
the addition of 250/zg of sodium metabisulfite. The reac- 
tion mixture was diluted with 4 ml of H20, acidified to pH 
6 with 1 N HC1, and immediately loaded onto a CM-Seph- 
adex C-25 column (1 cm x 20 cm) equilibrated with 0.5% 
BSA in H20. The column was washed with approximate- 
ly20 ml of the same solution before a gradient elution 
consisting of 100 ml each of 0.5% BSA in H20 in the mix- 
ing chamber and 0.5% BSA in 300 mM ammonium acetate 
buffer, pH 5.9, in the reservoir was carried out. Fractions 
of 2.2 ml were collected and assayed for radioactivity and 
immunoreactivity. Fractions which were consistently the 
major radioactive peak during gradient elution contained 
[nsI]-labeled motilin, The specific radioactivity of [1251j- 
labeled motilin was usually in the range of 300-400/zCi//~g 
as determined by the self-displacement methods pre- 
viously described (14). These fractions were kept frozen 
at -20 ~ C. The [l~5I]-labeled motilin possessed good im- 
munoreactivity and gave reasonable sensitivity in radio- 
immunoassay within one month of storage. 

The assay mixture (1.5 ml) contained 0.2 ml of known 
concentrations of natural porcine motilin or 0.2 ml of ex- 
tracted plasma sample, 1.I ml of diluted antiserum, and 
0.2 ml of [n~I]-motilin (5,000 cpm). All the ingredients 
were prepared in the standard assay buffer, 0.1 M tris- 
HC1 buffer, pH 7.8, containing 0.1% BSA. The incubation 
was continued for 48 hr at 4 ~ C. Separation of bound from 
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free antigen was achieved by plasma-coated charcoal as 
described previously (15). Both the supernatant fluid con- 
taining the antibody-bound hormone and the pellet con- 
taining the free hormone were counted by a Packard gam- 
ma-Spectrometer. The analysis of hormone concentration 
of each sample was carried out by a computer as pre- 
viously described (15). 

The antibodies showed no cross reactivities with other 
known gastrointestinal hormones including natural por- 
cine secretin, cholecystokinin-pancreozymin, vasoactive 
intestinal polypeptide, and synthetic human gastrin I. The 
sensitivity of the assay was approximately 3 pg/assay 
tube. Unextracted plasma samples showed significant 
nonspecific interference in the assay as evidenced by the 
fact that significant variations in binding ratios were ob- 
served from one motilin-free sample to another (12). 
However, these interfering factors in the plasma could be 
removed by precipitating the plasma with four volumes of 
methanol at 4 ~ C and the assay was carried out with the 
evaporated methanol extract. Recovery of the plasma 
motilin in the methanol extract was approximately 70%. 
The evaporated extracts from various motilin-free plasma 
yielded a uniform binding ratio as expected. Further- 
more, parallelism of the assay could be easily demon- 
strated with an evaporated extract containing exogenous- 
ly added motilin (12). The ratio of recovery of the added 
natural porcine motilin, ranging from 10 pg/tube-500 pg/ 
ml, to methanol extract as measured by radioimmunoas- 
say was 98%. Intraassay and interassay variations were 
5.2% and 8.8% respectively. The reported plasma con- 
centrations of motilin have been corrected for recovery 
during methanol extraction. A representative dis- 
placement curve of natural porcine motilin is shown in 
Figure 1. 

To validate the radioimmunoassay, two types of exper- 
iments were performed in the three conditioned dogs with 
duodenal cannulae and a platinum monopolar electrode 
sutured on the serosal surface of the duodenum, 5 cm 
caudal to pyloroduodenal junction. After an 18-hr fast, 50 
ml each of 0.9% NaCI, 0.1 N HC1, and 0.3 M tris-buffer 
solution (pH 10.2) were infused into the duodenal cannula 
in 3 min. Blood samples were collected in heparinized 
tubes at -5 ,  0, 3, 5, 10, 20 and 30 min after intraduodenal 
infusion of these three dogs (2 experiments/dog) and myo- 
electrical activity was recorded throughout the experi- 
mental period. Each plasma sample obtained during the 
experiments was coded before the assay and was decoded 
after the assayist determined the motilin concentration of 
each sample. 

Experimental Dog Preparations 
Twelve mongrel dogs weighing 12.0-16.5 kg were pre- 

pared with gastric cannula placed in the most dependent 
portion of the stomach, and a platinum monopolar elec- 
trode sutured on the serosal surface of the duodenum, 5 
cm caudal to the pyloroduodenal (PD)junction. In three 
of these twelve dogs, two additional electrodes were also 
placed in the jejunum. The proximal o n e  (Jr) was placed 
approximately 70 cm, and the distal one 02) 100 cm from 
the PD junction. The monopolar electrode was con- 
structed by the method described by McCoy and 
Bass (16). Sterile insulated copper wires leading from 
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Fig 1. A motilin standard curve using a pure porcine motilin. All 
values represent means of triplicate determinations. 

each electrode were connected to a stainless steel cannula 
which contained a multi-way connector.  The cannula was 
implantedin the right anterior abdominal wall. In another 
three of the remaining nine dogs with the electrode in the 
duodenum only, a stainless steel cannula with inner diam- 
eter of 0.8 cm was placed in the duodenum. 10 cm caudal 
to the PD junction. The animals were allowed to recover 
from the surgical procedure for more than 2 wk before 
experiments were initiated. 

Plasma Motilin Concentrations and the Myoelectric 
Activity of the Duodenum in Fasting State 

After an 18-hr fast, the interdigestive MA in the duode- 
num was recorded on a Harvard Apparatus Recorder us- 
ing a High-gain AC amplifier (Model No. 2171. frequency 
0.2 Hz - 12.0 KHz,  time constant 0.03 sec). The ground 
wire was placed in the subcutaneous tissue of a hind leg. 
An intravenous catheter  was kept open by slow infusion 
of 0.9% NaCI solution. After recording one cycle of the 
interdigestive MA (17, 18) including phases I. II. III and 
IV (17), serial peripheral venous blood samples were ob- 
tained throughout the entire period of the following cycle. 
The time of the blood sampling was adjusted to each 
phase of duodenal MA and was marked on the recording 
paper during the entire period of recording the myo- 
electric activity. Five-milliliter samples of venous blood 
were drawn in heparinized tubes at 10-20 rain intervals 
during phase I, at 5-10 rain intervals during phase II, at 2- 
3 min intervals during phase III  and at 2-5 min intervals 
during phase IV. The plasma was separated by refriger- 
ated r at 3000 rptn for 10 min and was kept in 
a frozen condition below 20 ~ C for future radioimmuno- 
assay of motilin. Only one experiment wasper fo rmed  on 
each dog per week. Twelve experiments (2 experiments/  
dog) were performed while the stomach cannula was kept 
open to drain gastric juice. Four  more experiments (2 ex- 
periments/dog) were performed in the same fashion in 
two of  these six dogs while the gastric cannula was 
closed. In the three dogs with two additional electrodes in 
the jejunum, an identical study was carried out while the 
myoelectric activity was recorded from the three different 
parts of th e small intestine. Recordings of the myoelectric 
activity were analyzed in 2-rain intervals throughout the 

entire experimental period and the percent  of slow waves 
that were accompanied by spike potentials (% spike po- 
tential) was calculated. 

Effects of Synthetic Porcine Motilin on the Myo. 
electric Activity and Plasma Motilin Concentrations 

In three of  the twelve dogs, synthetic porcine rnoti- 
lin (6) was administered intravenously starting immedi- 
ately as phase I started. Two different doses Of motilin~ 
0.06 and 0.125/xg/kg/hr, were administered for a period of 
1 hr. Six experiments were performed in these three dogs. 
The recordings of the myoelectric activity were analyzed 
and % spike potentials/2-miu interval were determined. 

Analysis of the Data 
The results were expressed as a mean of determina- 

tions ~- one standard error (SE) and a student t test for 
unpaired data (19) was used for comparison. P values of 
less than 0.05 were considered statistically significant. 

R E S U L T S  

Effect of Intraduodenal Infusion of HCI and Tris- 
Buffer Solution on Plasma Immunoreactive Motilin 
(IRM) Concentration and Myoelectric Activity of 
the Duodenum 

T h r e e  sets  o f  e x p e r i m e n t s  w e r e  p e r f o r m e d  in 
t h ree  dogs  (F igu re  2). E a c h  set  c o n s i s t e d  o f  6 e x p e r -  
imen ts  (2 e x p e r i m e n t s / d o g ) .  The  in fus ion  o f  50 ml of  
0 .9% NaC1 p r o d u c e d  no s ignif icant  c h a n g e  in the  
p l a s m a  I R M  c o n c e n t r a t i o n .  The  c h a n g e  in % sp ike  
ac t iv i ty  on s low wave /un i t  t ime  was  a lso  negligible.  
The  infus ion  o f  0.3 M t r i s -buffer  so lu t ion  (pH 10.2), 
h o w e v e r ,  r e s u l t e d  in a m a r k e d  i n c r e a s e  (P  < .05-  
.001) in the  p l a s m a  I R M  c o n c e n t r a t i o n .  A f t e r  init ia-  
t ion of  the  infus ion  of  t r i s -buffer  so lu t ion ,  the  m e a n  
I R M  i n c r e a s e d  s igni f icant ly  in 5 min  and  r e a c h e d  its 
p e a k  at  10 min.  T h e  i n c r e a s e  l a s t ed  for  as  long as  20 
min.  This  i n c r e a s e  in the  I R M  c o i n c i d e d  wi th  a 
m a r k e d  i n c r e a s e  in the  m e a n  % sp ike  ac t iv i ty ,  s imi-  
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Fig 2. Mean plasma-IRM concentrations and % spike potentials 
on slow waves in the duodenum after intraduodenal infusions of 
50 ml each of 0.9% NaC1 (saline), 0.1 N HC1 and 0.3 M Tris 
buffer (pH 10.2) in three dogs (mean -- SE of six experiments). 
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Fig 3. Mean plasma-IRM concentrations in phase I, II, IIi and 
IV of interdigestive MA in two different experimental conditions 
in six dogs. 

lar tO that seen in  phase III of interdigestive MA. 
The infusion of 0.1 N HC1 resulted in a significant 
increase in the IRM also. The magnitude and dura- 
tion of the increase in IRM. however, was less than 
that observed after infusion of tris-buffer solution as 
shown in Figure 2. A phase III-like myoelectric ac- 
tivity was also produced by the infusion of HC1 in 
the amount employed in the study. 

Plasma IRM and Phasic Myoelectric ACtivities 

Phasic cycles of the interdigestive MA were ob- 
served in the six dogs studied. The mean duration of 
phase I, II, III and IV was 49.00 § 1.71 min, 
3 2 . 4 4 -  3.25 min,  7 . 0 0 - +  0.45 min,  and 
15 .69-  1.01 min respectively. The mean plasma 
motilin concentrations during each phase of inter- 
digestive MA in the duodenum are shown in Figure 
3. The cyclic changes of plasma IRM concentra- 
tions occurred regardless of whether the gastric 
cannula was kept closed o r  open to drain gastric 
contents during the experimentation. In the experi- 
ments with an open gastric cannula in these six 
dogs, the mean plasma IRM concentrations were 
57.66 - 2.83 pg/ml (mean of 43 samples) in phase I, 
66.91 - 3.21 pg/ml (mean of 44 samples) in phase 
II. 112.65 - 3.58 (mean of 35 samples) in phase III, 
and 97.75 -~ 3.77 pg/ml (mean of 38 samples) in 
phase IV (Figure 3). The mean IRM concentrations 
in phase III and phase IV were significantly greater 
than those of phase I and II (P < .001). Similarly, a 
significant difference was observed between the 
means of phase I and II (P < .05). In the  experi- 
ments with gastric cannula closed (Figure 3) a simi- 
lar trend of cyclic change in the mean plasma-IRM 
concentrations was observed in the two dogs stud- 
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ied. The mean peak IRM concentration, in phase III 
was 151.58 _ 7.68 pg/ml (mean of l0 samples). 

As shown in Figure 4, the mean IRM concentra- 
tions determined in two different periods of each 
phase were significantly different. The first half of 
each phase was arbitrarily designated as period 1 
and the second half of each phase as period 2. The 
mean IRM concentration reached its lowest level in 
period 2 of phase I and gradually climbed to its peak 
concentration in period 2 of phase IIi. The dif- 
ferences between the two values, i.e., period 1 and 
2, compared in each phase including phase 1 were 
all statistically significant (P < .01 - .001) except 
for the difference between the means observed in 
phase III in dogs with gastric cannula closed. 

In all three dogs with additional electrodes in the 
jejunum, the peak plasma-IRM concentration was 
clearly observed in phase III of interdigestive MA 
in the duodenum but not in that of the jejunum (Fig- 
ure 5). 

Effect of Exogenous Motilin on the Plasma IRM 
Concentration and the Myoelectric Activity 

In three dogs, six experiments, each with two dif- 
ferent doses of motilin, were performed. The moti- 
lin was always administered starting immediately at 
the beginning of phase I. In each experiment, as the 
IRM concentration reached its peak in 30 min, a 
phase III-like activity occurred in the duodenum 
(Figure 6). During the control period with intra- 
venous infusion of 0.9% NaC1, it took about 80 min 
to develop phase III. The slow wave frequently was 
not affected by exogenous motilin. The plasma-IRM 
concentration 30 min after initiation of synthetic 
motilin administration in a dose of 0.06 /~g/kg/hr 
was comparable to that observed in phase III of the 

MEAN i SE (12 EXP'TS/6 DOGS-GASTRIC CANNULA OPEN) 
MEAN _* SE (4 EXP'TSI2 DOGS-GASTRIC CANNULA CLOSED) 

0 
I ]I TIT IE 

PHASE 

Fig 4. Mean plasma-IRM concentrations in period 1 and 2 of 
each phase of interdigestive MA in six dogs. 
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F i g  5. Plasma-IRM concentrations and myoelectric activity of 
the duodenum and jejunum in a dog. The electrode was sutured 
to serosal surface of the duodenu m (5 cm from PD junction) and 
jejunum 01:70 cm, and J~: 100 cm from PD junction). Note that 
the peak concentration of motilin coincides with phase III of in- 
terdigestive MA in the duodenum but not with that in the jeju- 
num. 

interdigestive MA in the control experiment. The 
mean p lasma-IRM concent ra t ions  and mean % 
spike potentials in these three dogs during intra- 
venous infusion of synthetic porcine motilin are 
summarized in Figure 7. The mean plasma-IRM 
concentration reached the peak level in 30 min after 
the motilin infusion was started and remained at the 
plateau level until the infusion of motilin was ended. 
The administration of motilin in a dose of 0.06/~g/ 
kg/hr resulted in a significant increase in the mean 
plasma-IRM concentrations, from the mean con- 
trol concent ra t ion  of  66.95 -+ 13.46 pg/ml to 
128.80 _+ 10.75 pg/ml, 142.35 _+ 15.69 pg/ml, 
134.10 -+ 14.54 pg/ml, and 137.07 -+ 12.07 pg/ml at 
30, 40, 50 and 60 min respectively. The increment in 
the plasma IRM concentrations was statistically sig- 
nificant (P < .01). The mean plasma IRM concen- 
tration during the motilin infusion at a rate of 0.125 
/zg/kg/hr increased  from 81138 + 8.66 pg/ml to 
215.33 + 18.73 pg/ml, 230.22 _+ 18.16 pg/ml, 
229.40 _ 16.30 pg/ml and 206.43 _+ 16.08 at 30, 40, 
50 and 60 min, respectively. The magnitude of in- 
crease in the !RM concentration produced by this 
dose of exogenous motilin was significantly greater 
than that achieved by motilin in a dose of 0.06/zg/ 
kg/hr (P < .01 - .002). During the administration 
of motilin in two different doses, the time interval 
between the end of phase IV and the beginning of 
phase III of the fol!owing cycle of interdigestive 
M A  was shor tened  from 83.00 _+ 4.88 min, to 
33.60 -+ 2.79 min and 28.33 + 2.80 min, respective- 

ly (Figure 8). Although the peak Values of mean % 
spike potentials produced by the two different dos- 
ages of motilin were similar (Figure 7), the mean % 
spike potentials produced during a 1-hr period by 
motilin in the dose  of  0.125 /~g/kg/hr was 
52.51 + 3.40% and was significantly greater than 
that, 40.58 _+ 3.62, produced by 0.06 /zg/kg/hr of 
motilin (P < .02). Although the IRM concentration 
remained elevated during the period of motilin ad- 
ministration, the mean % spike potentials gradually 
decreased after reaching their peak value as if a cy- 
clic recurring interdigestive MA continued. 

DISCUSSION 

In the present study we confirm the observation 
reported by Dryburgh and Brown (20) that intra- 
duodenal infusion of a tris-buffer solution with pH 
10,2 produces a significant rise in the plasma-IRM 
concentration in dogs. In our dogs, this rise coin- 
cided with myoelectric activity of the duodenum 
comparable tO phase III of interdigestive MA (17). 
Moreover, a modest elevation in the IRM concen- 
tration was observed also in dogs following a bolus 
infusion of 0.1 N HCI in the duodenum as obserced 
in man b y  Mitznegg et al (21). 

Although a bolusinfusion of a strong alkaline so- 
lution with pH 10.2 in the duodenum increases 
plasma IRM, we have found recently that a continu- 
ous alkalinization of the duodenum by constant in- 
traduodenal infusion of 0.1 N NaHCO3 to maintain 
the intraduodenal pH 7.5-8.0 failed to elevate the 
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Fig 6. Plasma-IRM concentrations and % spike potentials of the 
duodenum in a dog during intravenous infusion of saline and syn- 
thetic porcine m0tilin in a dose of 0.06 ~g/kg/hr. 
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Fig 7. Effects of synthetic porcine motilin in doses of 0.06 and 
0.125/xg/kg/hr on the mean plasma-IRM concentrations (--- SE) 
and mean % spike potentials (• SE) of the duodenum in three 
conscious dogs (2 experiments/dog). The increments of plasma- 
!RM levels by exogenous motilin were dose-related 
(P < 0.01 - 0.002). 

IRM concentration (Lee and Chey, unpublished 
data). In a similar fashion, continuous intraduo- 
denal infusion of 0.1 N HCI at a rate of 2.0 ml/ 
rain failed to increase the motilin concentration, 
while the s ameamoun t  o f  HC1 consistently in- 
creased the plasma concentration of secretin in 
dog (22). Furthermore, the present study indicates 
Ciearly. that the cyclic change in the plasma-IRM 
concentrations occurs with or without elimination 
of gastric juice from the stomach in fasting dogs. 
The observation supports the concept that an agent 
or agents other than gastric acid juice affect the re- 
lease mechanism of endogenous motilin. Further 
studies are needed to uncover the release mecha- 
nism in various physiological and pathophysiolog- 
ical conditions. 

in the present study the plasma-IRM concentra- 
tions were found to increase significantly as spike 
activity of interdigestive MA (17) in the duodenum 
increased and reach the peak during phase III. The 
timing of peak IRM concentration always coincided 
wiih phase III activity only in the proximal duode- 
num. No correlation was found between the peak 
IRM concentration and phase III activity of the je- 
junum. To investigate further a possible r01e of 
motifin on interdigestive MA, a synthetic Porcine 
motilin was administered intravenously to produce 
plasma concentration of IRM comparable to that 
observed in fasting state. When the p!asma-IRM 
concentration reached its peak level, which was 
achieved Within 30 rain after the initiation of motilin 
infusion, the myoelectrical activity identical to that 
of phase Ill occurred in the duodenum. The elapsed 
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time before it occurs is significantly shortened. 
However, the motilin did not appear to shorten or 
prolong the normal duration of interdigestive myo- 
electric complex subsequent to the initial myo- 
electric complex induced by exogenous motilin. 
Wingate et al (9) also found recently that exogenous 
13-nle-motilin induced phase III-like activity in the 
fasting dog. These observations suggest strongly 
that motilin may play an important role in initiating 
phase III of interdigestive MA of the duodenum. 
However, motilin does not account for the migra- 
tion of interdigestive MA (18, 23, 24). 

The interdigestive MA in dogs is abolished by in- 
gestion of a meal (25). Moreover, synthet ic  ana- 
logues of two well-known gut hormones ,  pen- 
tagastrin and an octapeptide of cholecystokinin 
have been found to abolish the interdigest ive 
MA (9, 25-27), suggesting strongly that they prob- 
ably play an important role in interrupting inter- 
digestive MA. The cyclic change in plasma-IRM 
concentrations, however, was not eliminated by 
these two hormones or secretin (25). Thus, some 
other biological clock must regulate the onset, de- 
velopment, and migration of interdigestive MA in 
dogs. 

We have recent ly  repor ted  that  the fasting 
plasma-IRM concentrations varied considerably in 
the same fasting dog (28). In 16 conscious dogs, the 
IRM concentrations of random plasma samples ob- 
tained in 1- or 2-hr periods ranged from 15.6-200 pg/ 
ml with a mean of 81.3 -+ 36.9 (SD). It is clear from 
the present study that the fasting plasma IRM con- 
centrations vary significantly in the same dog be- 
cause of its cyclic changes in the fasting state. The 
IRM concentration during the period of phase I is 

90 [] SAUNE 
~ [] MOTlUN, O.OSF-g/kg/hr 

"~ ' I [ ]  MOTILIN, 0 125/t~ g/k~./ht 
~ A to< O.OO1 

A 
~ ~ ~ ~ 30 m 

Q 0 

Fig 8. Mean duration of phase I and II of interdigestive MA af- 
fected by saline and SYnthetic porcine motitin, 0.06 and 0,125/zg/ 
kg/hr. Mean of six experiments in three dogs (2 experiments/ 
dog). 
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markedly less than that in phase III of the inter- 
digestive MA. Moreover, there is a significant vari- 
ation in the plasma IRM concentration even within 
the same phase of the interdigestive MA. It cannot 
be explained at this time why the mean IRM con- 
centration in period 1 is significantly greater than 
that of period 2 of phase I. One must be careful, 
therefore, with interpretation of experimental data 
unless the cyclic change of fasting plasma IRM lev- 
els is taken into consideration. 
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