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Group Treatment The volume of urirm in ml/100 g body wt. 
after treatment 4- S.E. 

2h 4h 24h 

III 

IV 

V 

VI 

VII 

VIII 

Artificial cerebro-spinal fluid (ASCF) {10 [zg i.vt.) 

Dopamine (DA) (100 [zg i.vt.) 

Pimozide (P) (5 mg/kgi.p.), 2 h later 10[xl of ACSF i.vt. 

P (5 mg/kg i.p.) 2 h later DA (100/xg i.vt.) 

Noradrenaline (NA) (100 p~g i.vt.) 

ACSF i.vt., 10 rain later phentolamine (Ph) (100 lxg i. vt.) 

Ph (100/xg i.vt.), 10 rain later NA (100 txg i.vt.) 

Normetanephrine (100 ~tg i.vt.) 

0.01 4- 0.00 0.08 4- 0.02 1.73 4- 0.21 
n =  30 n = 3 0  n = 2 7  

0.13 4- 0.05 0.17 =t= 0.06 1.52 4- 0.25 
n =  15 n =  15 n =  15 
p I]II < 0.025 

0 0 0.81 -t= 0.29 
n = 8  n = 8  n = 8  

p I/iII < 0.0025 p I[III < 0.025 

0.01 4- 0.01 0.01 4- 0.01 1.24 4- 0,26 
n = 8  n : 8  n = 7  
p II/IV < 0.05 p II/IV < 0.025 

0.23 4- 0.08 0.45 ~ 0.08 1.28 4- 0.18 
n,= 19 n =  19 n =  15 
p I/V < 0.01 p I/V < 0.0005 p I/V < 0.025 

0 0.08 :~ 0.05 1.64 4- 0.35 
n = 8  n = 8  n = 7  

0 0.02 el= 0.02 1.20 4- 0.10 
n =  10 n = l O  n =  10 
p V/II < 0.01 p V/VII < 0.0005 

0.06 4- 0.05 0.13 zk 0.07 1.19 4- 0.29 
n = 9  n = 9  n = 9  

n = number of rats. 

100 g of body  weight .  Resul t s  were e labora ted  s ta t i s t i -  
cal ly using S tuden t s  t-test .  

Results. DA increased the  v o l u m e  of urine s ignif icant-  
ly for 2 h af ter  i .vt .  in ject ion.  P imoz ide  b locked th is  
effect  of DA. P imoz ide  alone inh ib i ted  comple te ly  the  
diuresis  dur ing  the  f i rs t  4 h of observat ion,  and inh ib i ted  
s igni f icant ly  diuresis  for 24 h af ter  i ts  appl icat ion.  NA 
increased s igni f icant ly  the  vo lume of ur ine excre ted  2 and  
4, b u t  decreased the  dinresis  in the  to ta l  24 h a f te r  i.vt. 
in jec t ion  as compared  wi th  animals  in jec ted  i .v. t  wi th  
ACSF.  This  effect  of NA was blocked by  phen to l amine  for 
4 h af ter  i ts  appl ica t ion.  P h e n t o l a m i n e  and  no rme tane -  
phr ine  had  no s ignif icant  effect  on the  diuresis,  compared  
wi th  animals  in jec ted  wi th  A C S F  (Table). 

Discussion. Our f inding t h a t  pimozide,  which  blocks 
specifical ly centra l  dopamine  receptors  4, had  an ant i -  
d iure t ic  act ion and  inh ib i ted  diuresis  elicited by  cent ra l ly  

4 N.-E. ANDI~N, S. G. BUTCHER, H. CORRODI, K. FUXE, U. UNGER- 
STEDT, Eur. J. Pharmac. 77, 303 (1970). 

5 W. DAIRMAN, R. GORDON, S. SPECTOR, A. SJOERDSMA, S. UDEN- 
FRIEND, lV[otec. Pharmac. d, 457 (1968). 
D. J. GAG~ON, K. I. MELVILLE, Int. J. Neuropharmac. 8, 587 
(1969). 

7 Z. ~LEINROK, I. ZEBROWSKA-LuPINA, Psychopharmacologia 20, 
384 (1971). 
J. W. GUZEK, H. LEgN~R, Endocrinologle 53, 189 (1968). 

admin i s t e red  DA, suggests  t h a t  cent ra l  dopaminerg ic  
receptor  ac t iva t ion  in our  expe r imen ta l  model  was re- 
sponsible  for d iure t ic  ac t ion of DA. We  have  observed also 
a diuret ic  act ion of cent ra l ly  admin i s t e red  NA and  a 
b lockade of this  effect  by  phen to lamine .  Recen t ly  it has  
been suggested t h a t  phen to l amine  has centra l  e-adrenergic  
b locking ac t iv i ty~-L GUZEK and LEgNIK 8 have  shown 
t h a t  reserpine,  which  d iminishes  t he  s torage of bra in  NA 
and  5 -hyd roxy t ryp t amine ,  decreases  t he  vasopress in  
con ten t  in the  h y p o t h a l a m u s  and raises the  vasopress in  
co n t en t  in the  blood. Our resul ts  suggest  t h a t  centra l  
ca techolaminergic  receptors  m a y  be involved in diuresis 
regulat ion.  

Rdsumd. Chez les ra t s  on a observ6 l ' a u g m e n t a t i o n  de 
la diur~se provoqu6e par  l ' in jec t ion  de la dopamine  et  de 
la noradr6nal ine  dans  les ventr icules  la t6raux du cerveau. 
La  pimozide,  adminis t r6  dans  le p6ritoine, inhibe  l ' ac t ion 
de la dopamine .  L ' ac t ion  diur6t ique de: la  noradr6nal ine  
est  enray6e apr~s in jec t ion  in t ravent r icu la i re  de phento la -  
mine.  
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P-41-808 Zabme 8 (Poland), 
l I  February 197d. 

�9 S p o n t a n e o u s  a n d  T e s t o s t e r o n e - I n d u c e d  M o t i l i t y  of  I s o l a t e d  G u i n e a - P i g  C a u d a  E p i d i d y m i s  

Actual ly  few inves t iga tors  have direc t ly  observed  
and/or  measured  ep id idymal  mot i l i ty ,  bu t  the  employ-  
m e n t  of ind i rec t  t echn iques  suggested 40 years  ago the  
exis tence  of spon taneous  con t rac t ions  in guinea pig 

ep id idymis  1-2. Fur the rmore ,  in vivo spon taneous  mot i l i ty  
of ra t  epid idymis ,  as well as the i r  response  to  neuro-  
t r a n s m i t t e r s  3 and  to sex ho rmones  4 have  been observed.  
The first recordings of spontarteous activity of isolated 
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human epididymis were obtained by MARTIN et al.5-6. 
In addition, MELIN et al. 7 registered the in vivo sponta- 
neous activity of the distal portion of rabbit  cauda 
epididymis. Recently, HIB 8 reported in vitro, spontaneous 
motil i ty and responses to oxytocin of the mouse cauda 
epididymis. In the present study it was explored for the 
first time the existence and the characteristics of the 
spontaneous motil i ty of epididymis isolated from guinea- 
pigs, as well as the effects of testosterone. 

Methods. 25 male guinea-pigs weighing from 500 to 700 
mg were used. After being sacrificed, by cervical disloca- 
tion, the epididymis were isolated. Left and right organs 
were placed in different Petri  dishes containing Krebs- 
Ringer-bicarbonate solution (KRB) with 11.0 mM 
glucose as the substrate; kept at room temperature and 
gassed with a mixture of 95% O 2 and 5% CO v The K R B  
solution, composed as follows (raM): Na + 145; K+ 6,00; 
Ca ~+ 2.5; Mg~+ 1.33; C1- 126; I-ICO 3- 25.3; SO~ e- 1.33; 

Fig. 1. Original tracing of the spontaneous motility of isolated 
guinea-pig epididymis. 

PO42- 1.20; had a pH of 7.4 and was kept at a constant 
temperature of 37~ throughout the whole experiment. 
Forthwith the anterior and posterior regions of cauda 
epididymis were carefully dissected, and immersed in a 
tissue-bath containing 20 ml of KRB-glucose solution and 
connected to a tension transducer coupled to an ink- 
writing oscillograph. After a resting tension of 1 g was 
applied to the preparations, by means of micrometric 
device, the cauda epididymis contracted in almost 
isometric conditions s. The preparations were then explor- 
ed for mechanical activity;  the following measurements 
being made: a) isometric contractile tension (ICT) of 
phasic cycles; b) tension of tonic contraeture (TTC) and 
c) rate of contractions (RC). The magnitude of epididymal 
ICT (in rag) was calculated by measuring, at selected 
moments after isolation, the average amplitude of 
several consecutive phasic contractions. The TTC (in mg) 
was the magnitude of the sustained contract i le  tension 
developed by the epididymis above its resting or basal 
tension. The RC represented the number of phasic 
contractions which occurred during periods of 10 min. 
These parameters of spontaneous motil i ty were followed 
for 60 rain after isolation. 

In some cases testosterone (Testosterone Propionate, 
Gador) at 8.5 or 17.0 mM was added between 30 to 60 min 
after beginning the experiment. Also the influence of 
indomethacin (Indomethacin, Merck Sharp Dohme) at 
0.06 mM, phentolamine (Regitine, Ciba) at 0.016 m M  or 
atropine (Atropine Sulphate, Sigma) at 0.0057 mM, on the 
effects of testosterone or prostaglandin F2-e (PGF 2- 
alpha, Upjohn Co.) at 0.0035 raM, was explored. The 
concentrations of these drugs represent the final ones in 
the tissue-bath solution. The solvent for testosterone was 
absolute ethanol in a volume of 0.025 ml. At this level 
ethanol elicited only a minor depressive influence on 
epididymal spontaneous contractions. Indomethacin 
was added in 0.1 M sodium phosphate buffer solution. 
This vehicle proved to be inactive upon epididymal 
motility. Results were compared using the Student 's 
t-test. Differences between means were considered signi- 
ficant when p = 0.05 or less. 

Results. a) Spontaneous activity of isolated cauda 
epididymis; effect of testosterone. During the first 60 rain 
after isolation most cauda epididymis (37 out of 50) 
showed spontaneous motil i ty (Figure 1). There were no 
differences in the percentage of spontaneously active left 
and right epididymis (80% and 70% resp.). In most 
cases the maximal magnitudes of ICT and RC were 
observed between 20 to 40 min following isolation. No 
sign of spontaneous epididymal TTC was detected in 
any of the preparations explored. Mean values of sponta- 
neous ICT, TTC and RC can be seen in the Table. The 
addition of testosterone elicited a single and distinct 
contractile response of tonic type (TTC) which had a 
duration of 8 to 12 rain. Over this tonic tension, a super- 
imposed phasic ICT of a magnitude and rate similar to 
that  of the spontaneous act ivi ty  was also observed 

Fig. 2. Original tracings of testosterone-induced motility of isolated 
guinea-pig epididymis. Effects of atropine, phentolamine and 
indomethacin. Upper traces: a) Testosterone added (arrow); b) 
testosterone added (arrow) to a preparation preineubated during 
10 rain with atropine 0.0057 raM. ~iddle traces: a) Testosterone add- 
ed (arrow) to a preparation preineubated during 10 rain with 
phentolamine 0.016 raM. Lower traces: a) Testosterone added 
(arrow) ; b) testosterone added (arrow) to a preparation preincubated 
during 10 rain with indomethacin 0.06 raM. 
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Spontaneous motility~ Testosterone-induced motility~,b 
ICT* (mg) Re a (C/10 min) TTC * (rag) ICT f (mg) Re a (C/10 min) TTC ~ (rag) 

8.5 mM 17.0 mM 8.5 mM 17.0 mM 8.5 mM 17.0 mM 

59.0 -t- 8.8 13.5 • 1.5 0 41.0 ~ 9.7 56.0 • 17.3 11.0 • 1.4 17.0 • 4.3 205.0 • 32.0 290 • 33.0 

(37) (37) (37) (10) (6) (10) (6) (10) (6) 

Mean values • SEM; figures in the parentheses indicate the number of isolated epididymis studied, b Final concentrations in the 
tissue bath solution, o Isometric contractile tension (ICT) of phasic cycles of tension development followed by a complete relaxation down to 
the point of the tissue resting or basal tension, a Rate of contraction (RC) represents the number of phasic contractions (C) in a period of 10 
min. ~ Tension of tonic contracture (TTC) developed above the resting or basal tension of the tissue, i.e. the mg developed in a tonic sustained 
contraction. ~ Testosterone-induced, isometric contractile tension (ICT) of superimposed phasic cycles i.e. a process of tension development 
followed by a cmnplete reIaxation down to the point of TTC elicited by testosterone which is always above the resting or basal tension of 
tissue. 

(Table). The tonic  contrac t i le  ac t iv i ty  elici ted by  tes to-  
s terone  appeared  in mos t  cases af ter  few minu tes  following 
its addi t ion ,  b) Ef fec t  of indomethac in ,  p h e n t o l a m i n e  or 
a t rop ine  on the  cont rac t i le  response induced  by  tes to-  
s terone in cauda  e p i d i d y m i s  The repea ted  add i t ion  of 
tes tos terone ,  up to 3 consecut ive  t imes,  each one preceeded 
by several  washings,  had  a s t imula t ing  influence compar-  
able to  t h a t  a l ready  descr ibed in t he  previous  section.  
Figure  2 shows t h a t  th is  effect  of t e s tos te rone  was blocked 
by  phen to l amine  (n = 10) or i ndomethac in  (n = 9), 
bu t  no t  by  a t rop ine  (n = 6). On the  contrary ,  ne i ther  
phen to l amine  nor  i ndomethac in  a l tered the  s t imula t ing  
influence of PGF~= on ep id idymal  moti l i ty .  

Discussion. In  the  p resen t  s t u d y  the  in v i t ro  exis tence 
of spon taneous  mot i l i ty  in cauda  ep id idymis  isolated f rom 
guinea pig was d e m o n s t r a t e d  for the  f i rs t  t ime.  The 
cont rac t i le  ac t iv i ty  had  phasic  character is t ics ,  and no 
spon taneous  inc remen t s  of basal  tonic  tens ion  were 
observed.  

Numerous  papers  d o c u m e n t e d  t h a t  t e s tos te rone  has an 
inh ib i to ry  effect  in vivo and in v i t ro  over  t he  funct ioning  
of the  s m o o t h  muscle  of some organs of t he  male  repro-  
duc t ive  t r a c t  such as seminal  vesicles, vas  deferens and 
testesS, z~ On the  cont rary ,  in t he  ra t  it  has  been  
found t h a t  t e s tos te rone  seems to  be i m p o r t a n t  for the  
ma in t enance  of ep id idymal  mot i l i ty  4-~5 We  have  
observed t h a t  th is  ho rmone  p roduced  a s t imula t ion  of 
ep id idymal  mot i l i ty  charac ter ized  by  a d i s t inc t  increase 
of its tonic  tension.  The super imposed  tes tos te rone-  
induced ICT was s imilar  in magn i tude  and f requency  to 
t h a t  of the  spon taneous  ep id idymal  cont rac t ions .  
On the  o the r  hand ,  the  s t imula t ing  effect  of t e s tos te rone  
d o c u m e n t e d  in the  p resen t  s t u d y  seems to  be indi rec t ;  
indeed i t  was abol ished by  the  presence  of indomethac in ,  a 
wel l -known inh ib i to r  of the  synthes is  of p ros tag land ins  ~6 
and by  phen to lamine ,  an a lpha  adrenergic  receptor  
blocking agen t lL  I t  m u s t  be s t ressed t h a t  t he  inh ib i to ry  
inf luence of these  agents  upon  the  effects of t es tos te rone  is 
no t  non-specific,  because  b o t h  drugs failed to  al ter  
ep id idymal  contract i le  responses  to  PGF~-~. 

The p resen t  expe r imen ta l  resul ts  suggest  t h a t  tes tos-  
te rone  s t imula tes  cauda ep id idymal  smoo th  muscle by  

means  of an indi rec t  mechanism,  p r e sumab ly  associated 
wi th  endogenous  noradrena l ine  and /o r  pros taglandins .  
Fur the rmore ,  t he  pa r t i c ipa t ion  of cholinergic influences 
does no t  seem to p lay  any  role in the  inotropic  effect of 
t es tos te rone  18 

Rdsumd. Les auteurs  d4cr ivent  la mobil i t6  spontan6e  
de  la p a t t i e  caudale isol6e de I '6pididyme du cobaye.  
Cet te  mobil i t6 se caract6rise par  des con t rac t ions  cycl iques 
r6guli~res et  fascicul~es. Le tes tos t4rone  d4clanche une 
con t rac t ion  soutenue  avec des phases  cycliques surajou- 
t6es, bloqu~es par  la p h e n t o l a m i n e  ou l ' indom6thacine ,  
mats  non  par  l ' a t ropine .  
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Effect  of 6 - A m i n o - N i c o t i n a m i d e  on the T o l e r a n c e  of Mice  to H y p o x i c  H y p o x i a  

In  general,  no rmal  func t ion ing  of the  bra in  and 
consequen t ly  the  survival  of the  whole organism in an 
a tmosphe re  low or def ic ient  in oxygen are prec luded by  
the high caloric r equ i r emen t s  oI t he  ma tu re  cent ra l  

nervous  organ. Al though  anaerobic  glycolysis  is ini t ial ly 
s t imula ted  by lack of oxygen  1, the  yield of energy  is too 
low to ma i n t a i n  normal  cellular nletabol ism,  and  anaero- 
bic glycolysis  i tself will rap id ly  cease under  these  condi-  


