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were taken from reticular nuclei localized more rostrally
and laterally, as shown by histological controls. As for the
third hypothesis, CajarL'® followed primary vestibular
fibres till the reticular formation without being able to
trace, however, their sites of termination which were,
later, described by BropaL® and further confirmed by
CARPENTER! and GERNANDT. According to these re-
searchers, these primary fibres would leave the 8th nerve
trunk before entering the vestibular nuclei and reach the
reticular neurons directly. Primary vestibular fibres have
been also reported to project directly to the cerebellar
cortex and the fastigial nucleus'®-16. Another inter-
pretation of these short-latencies responses would be an
electrotonic coupling between primary afferent fibres
and neurons located either in the medial vestibular
nucleus or in the surrounding reticular formation. The
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existence of this type of gap-junction synapse has been
hypothetized in the mammalian abducens motoneurons
and in explaining also latencies of 0.58 msec recorded in
the MLF following electrical stimulation of contralateral
vestibular nervel”.

18 S, RaMoN v Cajar, Histologie du systéme nevveux de I’ homme et des
vertébrés (Instituto Ramén y Cajal, Madrid 1955) vol. 1.

14 M. CARPENTER, in Newural Mechanisms of the Auditory and Vestib-
ular Systems (Eds. G. RasmusseN and W. Winpre; C. C. Thomas,
Springfield 1960).

15 E. Bo. GERNANDT, in The Oculomotor System (Ed. M. B. BENDER;
Harper & Row, New York 1964},

1% R. S. Dow, J. Neurophysiol. 2, 543 (1939).

17 G. HorcuovLLE-Bossavit and S. Tyc-Dumont, Expl. Brain Res.
13, 327 (1971).

Effect of Prostaglandin E; on Rat Gastric Motility and Cyclic Nucleotide Content

N. L. SgeariN and W. L. PANCOE

Faculty of Medicine, Memorial University of Newfoundland, P. O. Box 129, St. John's (Newfoundland, Canada A1C 5S7),
24 May 1976.

Summary. Administration of exogenous prostaglandin E, resulted in an increase in contractility of rat fundic muscle
measured in vivo; a significant decrease in fundic tissue levels of cyclic- adenosine monophosphate and a significant

increase in cyclic-guanosine monophosphate.

Prostaglandin (PG) interactions with adenosine 31,51-
monophosphate (CAMP) have been studied in association
with several different types of hormone systems!:? and
research involving bi-directionally controlled mechanisms
has implicated cyclic guanosine 3%,5-monophosphate
(cGMP) as an important regulator molecule which may
act in opposition to cAMP?. By in vivo studying motility
of the rat fundus, we have investigated the relationship
between cAMP, c¢cGMP, prostaglandin E; (PGE;) and
motility; PGE, should potentiate a cAMP decrease with
an increase in motility and a decrease in ¢cGMP should
parallel a decrease in motility+.

50
U/D A)
40
50
20
2
3 10
ol ‘ ‘ e
001 01 02 03 04 05 06 08 10pmoles
Cyclic -GMP
30, B)
%
20+
2
g 0
[s0]
O I 1 L L It L L )
1 2 3 4 5 6 7 8 9 10pmoles
Cyclic-AMP

Standard curves for cyclic-GMP and cyclic-:AMP. Each value re-
presents duplicate trials with mean and SEM. A) ¢cGMP; B) cAMP.

Male Holtzman rats 3-6 months of age, weighing 300-
325 g were used in the experiment. They were maintained
in one large cage with a common source of food (Purina
Lab Chow) and water. The construction of the cage did
not allow chewable roughage to accumulate. The rats
were divided into 2 groups: control group, consisting of
5 rats which received daily i. p. injections of ethanol-Krebs
solution solvent®; test group, consisting of 5 rats which
received daily i.p. injections of PGE; (compliments of
Dr. J. Pixg, The Upjohn Company, Kalamazoo, Mich.,
USA), 4.5 mg/kgé. Individual rat weight was checked
daily to insure injections of proper dose.

A telemetry system? was used to monitor stomach
motility. After a suitable plane of anaesthesia was induced
with ether, a transverse incision accross the midline was
made, and the transducer was firmly sutured to the out-
side fundic area. The body of the transmitter was placed
in the peritoneal cavity and lightly sutured to the body
wall to prevent displacement.

After implantation, recordings were made by connect-
ing the discriminator output of an FM radio receiver
directly to a strip-chart recorder. Three days were allowed
for general recovery after which the telemetry system
was tested for correct in vivo transmission. Recording
was started 4 days after implantation, and gastric motility
was monitored for a period of 14 days. The rats were

1 R. A. LEving, Gastroenterology 59, 280 (1970).

2 A. BEnNETT and B. FLESHLER, Gastroentelogy 59, 790 (1970).

3 G. B. KoLaTa, Science 782, 149 (1973).

4 N. D. GoLpeere, M. K. Happox, D. K. HartLE and J. W.
HapDEN, Proc. 5th Int. Congr. Pharmac. (1973), vol. 5, p. 146.

5 0., KaprLec and R. Rapoumirov, Naunyn-Schmiedeberg’s Arch.
Pharmac. 288, 335 (1975).

8 1. H. M. Marn, Adv. Biosci. 9, 271 (1973).

7 N. L. Suearin, C. J. Prerrrer and S. Kirawm, J. appl. Phys., in
press (1976).
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given food on alternate days, and water was supplied on
a continuous basis. Recordings were made only during
periods when the rat was quiet.

At the end of the recording period, each rat was sacri-
ficed with a blow to the head; the telemetry system was
checked for proper placement of the transducers, the
tissue reaction observed, the fundic area of the stomach
immediately removed and rapidly frozen at — 70°C until
thawing for cyclic nucleotide assay. A double antibody
radioimmunioassay kit procedure (Colabrative Research
Inc., Waltham, Mass., USA} for cAMP and ¢cGMP was
performed on the fundic tissue®. Labelled nucleotide re-
covery was 72.3%, on duplicate samples. Displacement
of radioactive-labeled antigen by unlabeled cAMP or
c¢GMP standards is linear when plotted as a semi-loga-
rithmic function. The standard curves for cAMP and
c¢GMP are reproduced in the Figure.

Ten recordings per rat were randomly selected, and a
motility index® was calculated for each rat. Concentration
of cyclic nucleotides was calculated using duplicate

Motility index and cyclic Nucleotide values

Motility index cAMPs= cGMP»

(Mean + SEM)» (Mean+4 SEM)* (Mean + SEM)?»
Control 61 4- 16.10 16 4+ 1.40 0.30 4 0.02
PGE, injected 84 4- 8.20 54 1.20 0.45 4 0.03

»Data are expressed as picomoles of cyclic nucleotide/g fundic tissue.
wet. wt, PEach value is the mean (- SEM) of 5 different tissues.
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samples from each rat and converted into picomoles/g
wet wt., tissue. Student’s #-test was used to determine
significance (p < 0.05). Significant differences were found
(p << 0.05) between the two groups for all three factors:
motility index, concentration of cAMP, concentration of
cGMP (Table).

Previous investigators® had established a relationship
between PGE,, decrease in cAMP levels, increase in
cGMP tissue levels and increased motility in smooth
muscle studied in vivo. The increased motility observed
in this study was attributed to the action of exogenous
PGE, on the force and contractility of the circular and
longitudinal fundic muscle as well as enhancing the effect
of endogenous mucosal PGE,.

The presence of exogenous PGE; administered by the
i.p. route, served to influence total fundic tissue levels
of the two cyclic nucleotides and served as a positive
feedback on cholinergic activity. The increase or decrease
in contractile activity was affected by the interaction be-
tween exogenous PGE,, cAMP and ¢cGMP and controlled
by significant decreases in the tissue levels of these two
cyclic nucleotides.

8 A. L. SteINER, C. W. ParxER and D. M. Kipnis, J. biol. Chem.
247, 1121 (1972).

9 J. J. Misiewioz, O. J. Horpstock and S. L. WaLLER, Gut 8,
463 (1967).

10 N. D. GoLpBERG, M. XK. Happox, S. E. Nicor, D. B. Grass,
C. H. StanrForDp, F. A. KugHL, Jr. and R. EsTENSEN, in Advances
wn Cyclic Nucleotide Reseavch (Eds. G. T. DrRuMMOND, . GREEN-
GarD and G. A. Rosisox; Raven Press, New York (1975), vol. 5,
p. 189.

Effects of Three Synthetic Peptides Analogous to Neurohypophyseal Hormones on the Excitability

of Giant Neurones of Achatina fulica Férussac

H. TakreucHi, A. Saxar and A. Mori?

Institute for Neuvobiology, Okayama University Medical School, 2-5-1, Shikata-cho, Okayama (Japan), 17 May 1976.

Summary. Deamino-dicarba-(D-pD-)oxytocin and p-pD-Arg-vasotocin at 10-* kg/l showed an excitatory effect on the
periodically oxcillating neurone (PON) of Achatina fulica Férussac. p-pD-Arg-vasopressin had no effect.

We obtained three synthetic peptides analogous to
neurohypophyseal hormones, deamino-dicarba-oxytocin
(p-D-oxytocin), deamino-dicarba-Arg-vasotocin (D-D-Arg-
vasotocin) and deamino-dicarba-Arg-vasopressin (D-D-
Arg-vasopressin) in the analytically pure state® 3. In the
present study, we attempted to compare the effects of
these peptides on the excitability of 2 spontaneously firing
giant neurones (the PON, periodically oscillating neurone;
and the TAN, tonically autoactive neurone)*-¢ identified
in the subesophageal ganglia of an African giant snail,
Achatina fulica Férussac.

A micropipette, implanted into one of the identifiable
neurones, recorded its intracellular biopotential with a
pen-writing galvanometer, and counted the number of
its spike discharges per min by a spike counter. We ap-
plied these peptides dissolved in the snail’s physiological
solution? directly to the dissected ganglia (bath applica-
tion). We also applied these peptides locally to an identi-
fiable neurone (microdrop application)8. In this case, we
made a microdrop in the open air (about 150 ym in
diameter) of a peptide solution at the tip of a micro-
pipette containing the peptide solution by oil pressure,

and placed the microdrop on the surface of an identifiable
neurone (its diameter is about 200 um). As the electrical
resistance of the neuromembrane, we measured its cur-
rent-voltage relationships (I-V curve), using 2 micro-
electrodes implanted into the soma: one was to record
the biopotential, the other to apply the transmembrane
triangular current of long duration. We always recorded
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