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were t aken  f rom ret icular  nuclei localized more rostral ly  
and laterally,  as shown by  histological  controls.  As for the  
th i rd  hypothes is ,  CAJAL la followed p r ima ry  ves t ibular  
f ibres til l  the  ret icular  fo rma t ion  w i thou t  being able to 
trace,  however ,  the i r  sites of t e rmina t ion  which were, 
later, descr ibed by  BROI)AL a and fu r ther  conf i rmed by  
CARPENTER 14 and GERNANDT 15. According to these  re- 
searchers,  these p r ima ry  fibres would leave the  8th nerve 
t r u n k  before enter ing the  ves t ibu lar  nuclei and reach the  
ret icular  neurons  directly.  P r i m a r y  ves t ibular  fibres have  
been  also r epor ted  to p ro jec t  d i rec t ly  to the  cerebellar  
cor tex  and the  fastigial  nucleus la-16. Ano the r  inter-  
p re t a t ion  of these shor t - la tencies  responses  would be an 
electrotonic  coupling be tween  p r ima ry  afferent  fibres 
and neurons  located e i ther  in the  medial  ves t ibu lar  
nucleus or in the  sur rounding  ret icular  format ion.  The 

exis tence of this  t ype  of gap- junc t ion  synapse  has been 
hypo the t i zed  in the  m a m m a l i a n  abducens  motoneurons  
and in expla ining also latencies of 0.58 msec recorded in 
the  M L F  foIlowing electrical s t imula t ion  of cont ra la te ra l  
ves t ibu lar  nerve  x7. 
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Summary .  Admin i s t r a t ion  of exogenous p ros tag land in  E~ resul ted in an increase in con t rac t i l i ty  of ra t  fundic  muscle 
measured  in vivo;  a s ignif icant  decrease in fundic t issue levels of cyclic- adenosine  m o n o p h o s p h a t e  and a significant  
increase in cyclic-guanosine monophospha te .  

P ros tag land in  (PG) in te rac t ions  wi th  adenosine  31,51- 
m o n o p h o s p h a t e  (cAMP) have  been s tudied  in associat ion 
wi th  several  d i f ferent  t ypes  of ho rmone  systems*,  2 and  
research involving bi -di rect ional ly  control led mechan i sms  
has i m p h c a t e d  cyclic guanosine 31,51-monophosphate 
(cGMP) as an i m p o r t a n t  regula tor  molecule which  m a y  
ac t  in opposi t ion  to cAMP a. By  in vivo s tudy ing  mot i l i ty  
of the  ra t  fundus,  we have  inves t iga ted  the  re la t ionship  
be tween  cAMP, cGMP, p ros t ag land in  E 1 (PGE1) and  
mot i l i ty ;  P G E  1 should po t en t i a t e  a cAMP decrease wi th  
an increase in mot i l i ty  and a decrease in cGMP should 
paral lel  a decrease in mot i l i ty*.  

5O 

10 

0 
001 01 0.2 0.3 0.4 

Cyclic-GMP 

A) 

i i i , i 

0.5 0.6 0.8 1.0 pmoIes 

Male H o l t z m a n  ra ts  3-6 mo n t h s  of age, weighing 300- 
325 g were used in the  exper iment .  They  were main ta ined  
in one large cage wi th  a common  source of food (Purina 
Lab  Chow) and water .  The cons t ruc t ion  of the  cage did 
no t  allow chewable  roughage to accumulate .  The ra ts  
were divided into 2 groups:  control  group, consist ing of 
5 ra t s  which received dai ly i. p. in ject ions  of ethanol-iKrebs 
solut ion solventS;  t e s t  group, consis t ing of 5 ra ts  which 
received dai ly  i .p. inject ions of P G E  1 (compliments  of 
Dr. J. PIKE, The U p j o h n  Company,  Kalamazoo,  Mich., 
USA),  4.5 mg/kg  6. Ind iv idua l  ra t  weight  was checked 
dai ly to insure inject ions of proper  dose. 

A t e l eme t ry  sys tem 7 was used to moni to r  s tomach  
moti l i ty .  Af te r  a sui table  plane of anaes thes ia  was  induced 
wi th  ether,  a t ransverse  incision accross the  midline was 
made,  and the  t r ansduce r  was f i rmly su tured  to the  out-  
side fundic area. The b o d y  of the  t r a n s m i t t e r  was placed 
in the  per i toneal  cav i ty  and l ight ly  su tured  to  the  body  
wall to p r ev en t  d isplacement .  

Af ter  implan ta t ion ,  recordings were made  by  connect-  
ing the  d i sc r imina tor  o u t p u t  of an FM radio receiver 
d i rec t ly  to a s t r ip -char t  recorder.  Three  days  were allowed 
for general  recovery  af ter  which  the  t e l eme t ry  sys tem 
was tes ted  for correct  in vivo t ransmiss ion.  Recording 
was s ta r ted  4 days  af ter  implanta t ion ,  and gastr ic  mot i l i ty  
was moni to red  for a per iod of 14 days.  The ra ts  were 
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Standard curves for cyclic-GMP and cyclic-AMP. Each value re- 
presents duplicate trials with mean and SEM. A) cGMP; B) cAMP. 

* R. A. LEVINE, Gastroenterology 59, 280 (1970). 
2 A, BENNETT and B. FLESHLER, Gastroentelogy 59, 790 (1970). 
3 G, B. ~OLATA, Science 182, 149 (1973). 
4 N. D. GOLDBERG, M. K. HADDOX, D. K. HARTLE and J. W. 

HADDEN, Proe. 5th Int. Congr. Pharmae. (1973), voI. 5, p. 146. 
50, KADLEG and R. RADOMIROV, Naunyn-Schmiedeberg's Arch. 

Pharmae. 288, 335 (1975). 
I. H. M. MAIN, Adv. Biosci. 9, 271 (1973). 

7 N. L. SHEARIN, C. J. PFEIFFER and S. KILAM, J. appl. Phys., in 
press (1976). 



1554 Specialia EXPERIEN TIA 32/12 

given food on a l te rna te  days,  and wa te r  was suppl ied on 
a cont inuous  basis. Recordings  were made  only dur ing 
periods when  the  ra t  was quiet.  

At  the  end of the  recording period, each ra t  was sacri- 
ficed wi th  a b low to the  head;  the  t e l eme t ry  sys t em was 
checked for p roper  p l acemen t  of the  t ransducers ,  the  
t issue react ion observed,  the  fundic area of the  s tomach  
immedia te ly  r emoved  and  rap id ly  frozen a t  -- 70 ~ unt i l  
t hawing  for cyclic nucleot ide  assay. A double  an t i b o d y  
r ad io immnnioassay  k i t  procedure  (Colabrative Research  
Inc.,  W a l t h a m ,  Mass., USA) for cAMP and  cGMP was 
per fo rmed  on the  fundic  t issue s. Label led  nucleot ide  re- 
covery  was 72.3% on dupl icate  samples.  Disp lacement  
of radioact ive- labeled  ant igen b y  unlabeled cAMP or 
cGMP s t anda rds  is l inear when  p lo t t ed  as a semi-loga- 
r i thmic  funct ion.  The s t anda rd  curves for cAMP and 
cGMP are reproduced  in the  Figure.  

Ten recordings per  ra t  were r andomly  selected, and a 
mot i l i ty  index  s was calcula ted for each rat .  Concent ra t ion  
of cyclic nucleot ides  was calculated using dupl ica te  

Motility index and cyclic Nuc[eotide values 

Motility index cAMP ~ cGMP~ 
(Mean4- SEM)b (Mean4- SEM) b (Mean 4- SEM) b 

Control 61 4- 16.10 16 • 1.40 0.30 4- 0.02 
PGE 1 injected 84 • 8.20 5 4- 1.20 0.45 4- 0.03 

samples f rom each ra t  and conver t ed  into picomoles /g  
wet  wt.,  t issue. S t u d e n t ' s  t - test  was  used to  de te rmine  
significance (p < 0.05). Signif icant  differences were found  
(p < 0.05) be tween  the  two groups for all th ree  fac tors :  
mot i l i ty  index,  concen t ra t ion  of cAMP, concen t ra t ion  of 
cGMP (Table). 

Previous  inves t iga tors  10 had es tabl ished a re la t ionship  
be tween  P G E  v decrease in cAMP levels, increase in 
cGMP tissue levels and increased mot i l i ty  in smoo th  
muscle s tudied  in vivo. The increased mot i l i ty  observed  
in  this  s t u d y  was a t t r i bu t ed  to  the  act ion of exogenous 
PGE~ on the  force and cont rac t i l i ty  of the  circular and 
longi tudinal  fundic  muscle as well as enhancing  the effect  
of endogenous  mucosal  P G E  v 

The presence  of exogenous P G E j  admin is te red  by  the  
i .p. route,  served to influence to ta l  fundic t issue levels 
of the  two  cyclic nucleot ides and  served as a posi t ive  
feedback on cholinergic act ivi ty .  The increase or decrease 
in contract i le  ac t iv i ty  was affected by  the  in terac t ion  be- 
tween  exogenous P G E  I, cAMP and cGMP and  control led 
by  s ignif icant  decreases in the  t issue levels of these two 
cyclic nucleotides.  

Data are expressed as pieomoles of cyclic nucleotide/g fundic tissue. 
wet. wt. beach value is the nlean (4- SEM) of 5 different tissues. 
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Summary. Deamino-dicarba-(D-D-)oxytocin  and D-D-Arg-vasotocin a t  10 -~ kg/1 showed an exc i t a to ry  effect on the  
per iodical ly  oxci l la t ing neurone (PON) of Achatina/ulica F6russac. D-D-Arg-vasopressin had  no effect. 

We  ob ta ined  three  syn the t i c  pep t ides  analogous to 
neu rohypophysea l  hormones ,  deamino-d ica rba -oxy toc in  
(D-D-Oxytocin), deamino-d icarba-Arg-vaso toc in  (D-D-Arg- 
vasotocin) and  deamino-d icarba-Arg-vasopress in  (D-D- 
Arg-vasopressin)  in the  analy t ica l ly  pure  s ta te  2, 3. In  the  
p resen t  s tudy,  we a t t e m p t e d  to  compare  the  effects of 
these pep t ides  on the  exci tabi l i ty  of 2 spon taneous ly  firing 
g ian t  neurones  (the PON,  pei iodical ly  oscil lat ing neurone ;  
and the  TAN, tonical ly  an toac t ive  neurone)~-6 ident i f ied 
in the  subesophageal  ganglia of an Afr ican g iant  snail, 
Achatina /ulica F~russac. 

A micropipe t te ,  implan ted  into one of the  ident if iable  
neurones,  recorded its intracel lular  b iopoten t ia l  wi th  a 
pen-wr i t ing  ga lvanometer ,  and coun ted  the  number  of 
i ts  spike discharges per  rain by a spike counter .  We  ap-  
pl ied these  pep t ides  dissolved in the  snail 's  physiological  
solut ion ~ direct ly  to  the  dissected ganglia (ba th  applica-  
tion). We also appl ied these pept ides  locally to an ident i-  
fiable neurone  (microdrop applicat ion)s .  In  th is  case, we 
made  a microdrop  in the  open air (about  150 a m  in 
diameter)  of a pep t ide  solut ion a t  the  t ip  of a micro- 
p ipe t t e  conta in ing  the  pep t ide  solut ion b y  oil pressure,  

and placed the  microdrop  on the  surface of an ident if iable  
neurone  (its d i amete r  is abou t  200 lxm). As the  electrical 
res is tance of the  neuromembrane ,  we measured  its cur- 
ren t -vo l tage  re la t ionships  ( I -V  curve), using 2 micro- 
e lectrodes imp lan ted  into the  soma:  one was  to record 
the  biopotent ia l ,  the  o ther  to app ly  the  t r a n s m e m b r a n e  
t r iangular  cur ren t  of long dura t ion .  We always recorded 
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