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SAAD, W. A., L. A. ARRUDA CAMARGO, C. R. SILVA NETTO, C. G. GENTIL, J. ANTUNES-RODRIGUES AND M. R. 
COVIAN. Natriuresis, kaliuresis and diuresis in the rat following microinjeetions of  earbachol into the septal area. 
PHARMAC. BIOCHEM. BEHAV. 3(6) 985-992 ,  1975. - The effects of intraseptal injection of carbachol on natriuresis, 
kaliuresis and diuresis has been studied in conscious, unrestrained water-loaded male rats. Urinary sodium and potas~:ium 
excretion increased following injections into the septal area. The intensity of the natriuresis and kaliuresis was dose-related. 
An antidiuretic effect was also observed. The Na+/K + ratio increased with increasing doses of carbachol, indicating that the 
rise in urinary sodium exceeded that of potassium. Systematic mapping of the septal area yielded about the same results 
for all sites, excepting a zone located in the anterior-dorsal part of the medial nucleus which appeared more sensitive. The 
natriuretic effect of intraseptal carbachol in adrenalectomized rats demonstrated the secondary role played by the adrenals. 
Contrariwise the decrease of the natriuretic effect observed either in hypophysectomized rats or in rats bearing a median 
eminence lesion receiving intraseptal carbachol showed the important participation of these structures in urinary Na + 
excretion. Adrenalectomy or median eminence lesions did not modify the kaliuretic response while hypophysectomy 
produced a transitory diminution. This fact favours the hypothesis of different mechanisms involved in Na + and K + 
excretion following intraseptal carbachol. These results leave open the question as to mechanism of action but suggest a 
possible role of the pituitary in mediating the responses. Also, the possibility of a role played by hemodynamic shifts is 
suggested. 
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A great  n u m b e r  of  cons i s t en t  e x p e r i m e n t s  have s h o w n  t h a t  
the  cent ra l  ne rvous  sys tem regulates  b o t h  the  in take  and  
ur inary  exc re t i on  of  sodium.  Regarding the  l a t t e r  the  
conclus ions  have been  reached  t h r o u g h  appl ica t ion  o f  
d i f fe ren t  t echn iques :  lesions [6, 15, 16, 2 2 ] ;  electr ical  
s t imu la t ion  [ 2 6 ] ;  i n t r aven t r i cu l a r  in jec t ion  or in fus ion  of  
h y p e r t o n i c  saline [ 1, 10, 11 ] ; i n t r aven t r i cu l a r  and  in t ra-  
h y p o t h a l a m i c  in jec t ion  of  ca rbacho l  [ 5,9 ]. 

Since the  septa l  area is one  o f  the  nervous  s t ruc tu res  
impl ica ted  in the  regu la t ion  of  sod ium chlor ide  in take  [3, 
7, 13, 14, 20, 2 1 ] ,  it seemed of  in te res t  to  invest igate  
w h e t h e r  this  l imbic s t ruc tu re  also regula ted  the  o u t p u t  of  
urine,  sod ium and po tass ium af ter  chemica l  s t imu la t i on  by  
carbachol .  

METHOD 

Animals 

Adul t  male  a lb ino rats  of  the  H o l t z m a n  strain,  2 5 0 - 3 0 0  
g, were used. They  were anes the t i zed  w i th  e the r  and  a 
stainless-steel cannu la  (o.d.  0 . 7 1 c m )  was s te reo tax ica l ly  

imp lan t ed  in the  septal  area using the  coord ina tes  of  de 
Groo t ' s  atlas [ 8 ] .  Each cannula  was provided wi th  a 
mandre l  to  p reven t  its obs t ruc t i on .  

Procedure 

To invest igate  if there  were zones  in the  septal  area wi th  
d i f fe ren t  sensit ivit ies to  carbachol ,  g roups  of  10 rats  were 
i m p l a n t e d  wi th  cannulae  at several po in t s  in the  sep tum.  
The  cannulae  were p laced e i the r  in the  media l  or  lateral  
nuclei  in d i f fe ren t  f ron ta l  and ho r i zon ta l  planes.  The  rats  
were kep t  in indiv idual  cages and  dur ing  one week  before  
the  e x p e r i m e n t a l  p rocedure ,  they  were hand led  daily and  
t ra ined  for the  gavage to e l iminate  any  e m o t i o n a l  inf luence .  
The rats  were fas ted 14 hr  before  the  e x p e r i m e n t  bu t  still 
had free access to tap water .  Each  rat  t hen  received a 
s t o m a c h  load of  tep id  tap wate r  (5 pe rcen t  of  i ts  b o d y  
weight)  and  was p laced in to  an individual  me tabo l i sm cage 
w i t h o u t  food  and water .  Voided  urine passed t h r o u g h  the  
funnel  at  the  b o t t o m  of  the  cage in to  a g radua ted  
cent r i fuge  tube .  The  first ur ine  sample  was col lected 1 hr  
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after the water load and then another  5 percent  garage of  
tepid water  was given. The test solutions,  consisting of  
different  doses dissolved in 1 ul of saline (0.15 M NaC1), 
were injected into the septal area 20 rain after the second 
water load. Inject ion was made through a dental  stainless 
steel cannula (o.d. 0 .31cm) connected  to a 10 ~1 Hamil ton  
microsyringe by means of  a po lye thy lene  tube. The dental  
cannula was placed inside the implanted one and pressed 
downward  towards its tip. Subsequent  urine collect ions 
were taken at 20 min intervals during 120 min. The 
exper iment  was stopped after the next  sixth sample because 
by this t ime the changes induced had subsided. The test 
solutions were: NaC1 (0.15 M), carbachol (carbamylchol ine  
chloride, Sigma) and atropine (atropine sulfate). 

Dose-response studies of  carbachol as related to urinary 
excret ion of  Na + and K + were per formed in 7 groups o f  
rats. Each rat of  every group received the complete  series of  
doses (0.01, 0.02, 0.1, 0.2, 0.5, 1.0 and 2.0 ug) at 48 hr 
intervals. Atropine (50 ug) was injected through the septal 
connula 20 rain after the first water load and 60 rain later, 
that is 20 min after the second gavage, carbachol was 
administered through the same cannula. This interval 
between both injections was considered the most  suitable 
after previous exper iments  at 15, 30, 60 and 80 rain 
intervals. 

The concentra t ion  of sodium and potassium in the urine 
(expressed in uEq /min )  was determined by flame pho tom-  
etry ( ins t rumenta t ion Laboratories,  Model IL-143) in each 
sample. The cumulative value of the 6 samples fol lowing 
the injections was taken for the statistical evaluation of  the 
results and expressed in uEq /120  rain. The urine during the 
same period was measured and expressed in ml /min  and the 
total  volume in ml /120 rain. Identical  determinat ions  were 
made following intraseptal injections of carbachol either in 
adrenalectomized or hypophysec tomized  animals or in rats 
bearing median eminence lesions. 

Bilateral adrenalec tomy was performed through a dorsal 
approach, the median eminence was destroyed by electrol- 
ysis and total  t ranspharyngeal  hypophysec tomy  was per- 
formed by suction under the light microscope.  Twenty  rats 
were used for each group. All the operat ions were carried 
out according to the technique described by Zarrow et al. 
[271. 

Twenty- four  hr after adrenalectomy,  carbachol was 
again injected and subst i tut ion therapy started by daily 
intramuscular  inject ion of 400 ug of  DOCA and 1 mg of 
hydrocort isone.  One week after adrenalectomy the effects 
of  carbachol were tested again. Rats which underwent  
median eminence lesions were also tested at 24 hr and 7 
days after the operat ion.  Hypophysec tomized  rats were 
tested at 24 hr, 7 and 15 days after the operat ion and 
similar subst i tut ion therapy as in the adrenalectomized 
animals was started immediate ly  after surgery. In a group of  
10 rats blood pressure was determined.  For  this purpose 
one femoral  artery was cannulated with polye thylene  
tubing (PE 50) according to Krieger 's technique [17] under 
ether anesthesia. Carbachol was injected intraseptally 20 
rain after the second water load and its effects on pulsatile 
and mean blood pressure were measured with a pressure 
transducer and recorded on a physiograph in the conscious 
and unrestrained animal. 

Rout ine histological procedures were done to localize 
the sites of  the cannulae and the destruct ion of  the median 
eminence.  At autopsy hypophysec tomy  was varified by 
gross examinat ion of the sella turcica and adrenalec tomy 

was also checked. None of  the rats showed evidence ei ther 
of  pi tui tary or of  adrenal remnants.  

The data obta ined in these studies were analyzed 
statistically by means of a 1-way or 2-way analysis of  
variance [251. 

RESULTS 

Mapping Studies 

At all points tested, changes in urinary output  of  sodium 
and potassium and urine volume fol lowing carbachol  
injection were elicited but the differences in responses were 
not  significant (p>0.05) .  Nevertheless,  in some rats a zone 
at F, 8.2; L, 0.0; H, +0.5 located in the anterior dorsal part 
of  the medial nucleus showed a greater sensitivity. This 
zone was then chosen for our  studies. Fig. 1 is a 
microphotograph  of  the septal area showing the locat ion of  
the cannula at the parameters  a forement ioned.  

FIG. 1. Photomicrograph of a frontal section of one rat brain 
illustrating the placement (arrow) of the permanent cannula in the 

medial septal nucleus (F, 8.2; L, 0.0; H, +0.5). 

Sodium and Potassium Excretion and Urinary Volume 
Following Injection o f  Carbachol into the Septal Area 

Urinary sodium excret ion increased following injection 
of carbachol into the medial septal nucleus. The intensi ty 
of natriuresis was close-related as shown in Fig. 2A. 
Excret ion increased with doses up to 0.5 ug when a plateau 
was reached. With 0.01 ug, natriuresis was 1.8 -+ 0.34 
~Eq/min  and with 0~5 ttg it was 17.50 + 1.92 uEq/min .  
Figure 2B shows the regression line obtained with the 
logarithm of the doses. 

A dose-response curve for urinary potassium excret ion 
after injecting the same doses of  carbachol intraseptally to 
the same rats used for sodium determinat ions,  was per- 
formed. It can be seen in Fig. 3A that the curve rises more 
quickly than that  observed for sodium and reached its 
maximum, 6.76 +- 0.77 uEq/min ,  with 0.2 ug of carbachol 
while with the lowest dose, 0.01 ug, the excret ion was 2.77 
-+ 0.20 t tEq/min.  At doses greater than 0.2 ttg the potassium 
excret ion reached a plateau. Figure 3B shows the linear 
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FIG. 2. (A) Dose-response curve of carbachol on urinary Na ÷ 
excretion. (B) Regression line of the dose-response curve obtained 
with the logarithm of the doses. Points in A and B represent the 
mean Na ÷ output during the 120 min period following the injection 
of different doses of carbachol into the medial septal area of the 
brain. Vertical lines in A represent the standard error of the mean. 
Each rat received the complete series of doses. The number of rats 

of every group is indicated in parentheses. 

regression of  the  dose-response  curve calcula ted using the  
logar i thm of  the  doses. 

Figure 4A shows the  t e m p o r a l  course  of  sod ium excre-  
t ion  values fo l lowing the  in jec t ion  of  the  d i f f e ren t  doses of  
carbachol ,  It is observed  tha t :  (a) the  exc re t ion  in r e sponse  
to  the  0.01 gg of  c a rbacho l  was not  s ignif icant ly  d i f fe ren t  
f rom the con t ro l  (0 .15 M saline) exc re t ion ;  (b)  the  
appearance  of  nat r iures is  s t a r ted  at  a dose of  0 .02 ug; (c) 
the  m a x i m u m  peak  was reached  wi th  0.5 ~g at 40  min  
(6 .12 # E q / m i n ) .  The wi th in -g roup  var ia t ions  b e t w e e n  0.01,  
0.02,  0.1, 0.2 and  0.5 ug doses were s ta t is t ica l ly  s ignif icant  
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FIG. 3. (A) Dose-response curve of carbachol on urinary K + 
excretion. (B) Regression line of the dose-response curve obtained 
with the logarithm of the doses. Points in A and B represent the 
mean K* output during the 120 rain period following the injection 
of different doses of carbachol into the medial septal area of the 
brain. Vertical lines in A represent the standard error of the mean. 
Each rat received the complete series of doses. The number of rats 

of every group is indicated in parentheses. 

(p<O.O1). Higher  doses than  0.5 ~g ca rbacho l  resul ted  in a 
slight r educ t ion  of  the  peak values of  excre t ion .  

Figure  4B shows the  t e m p o r a l  course  of  potassium 
exc re t ion  values af te r  in jec t ion  of  the  d i f fe ren t  doses of  
carbachol. It can be seen tha t :  (a) the  excre t ion  with the  
dose of  0.01 ug of  ca rbacho l  was no t  s ignif icant ly  d i f fe ren t  
f rom the  con t ro l  exc re t i on  values;  (b)  the  appea rance  of  
kaliuresis s t a r ted  also at  a dose of  0 .02 gg; (c) the 
m a x i m u m  peak  was reached  wi th  0.2 #g at 60 min  (1.71 
uEq/min).  The wi th in -group  var ia t ions  be tween  0 . 0 1 , 0 . 0 2 ,  
O. 1 and 0.2 ug were s ta t is t ical ly  s ignif icant  (p<  0.01).  
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FIG. 4. Sodium (A) and Potassium (B) excretion plotted as a 
function of time after the injection of NaC1 (0.15M) or 0.01,  0.02,  
0.1, 0.2, 0.5,  1.0 and 2.0 ug of carbachol into the medial septal area. 
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FIG. 5. Urinary Na ÷ and K ÷ output and volume of urine during the 
120 min period following the injection into the medial septal area of 
NaC1 (0.15M) or 0.5 ug carbachol. Each bar represents mean of 10 

rats; the standard error of the mean is indicated by vertical lines. 

Taking in to  accoun t  the  above results ,  only  the  dose of 
0.5 ug of  ca rbacho l  was used in the  subsequen t  studies.  
Con t ro l  values for  sod ium and potass ium excre t ion  and for 
urine volume were ob ta ined  by analyzing the  to ta l  o u t p u t  
of b o t h  e lec t ro ly tes  and the  vo lume of  urine excre ted  af te r  
the  in t rasepta l  in jec t ion  of 0.15 M NaC1 solut ion.  The  
results observed fol lowing the  in jec t ion  of ca rbacho l  (0.5 
ug) in to  the  septal  locus were re la ted to the  con t ro l  values 
shown  in Fig. 5. It is seen tha t  there  was app rox ima te ly  a 
t enfo ld  and  a th ree fo ld  increase in Na + and  K + excre t ion  
respect ively over the  con t ro l  sal ine-injected rats. On the  
cont ra ry ,  there  was no  d i f fe rence  in the  to ta l  vo lume of  
urine. It shou ld  be no t ed  tha t ,  w h e n  the  t e m p o r a l  sequence  
of urine exc re t ion  was considered,  as seen be low (Fig. 6C), 
an ant idiuresis  appeared  at some intervals.  

The same doses of ca rbacho l  in the lateral  ventr ic le  also 
de t e rmined  similar changes in natr iuresis ,  kaliuresis and  
diuresis. The response  was greater  t han  t ha t  ob t a ined  af te r  
in t rasepta l  in jec t ions  wi th  doses of 0.1 and 0.2 ug/ul ,  bu t  
wi th  0.01,  0 .02,  0.5 ug]~tl the  d i f ference  was no t  signifi- 
cant .  

Urinary Na+/K + Ratio Following Intraseptal Injections of  
Carbaehol 

The Na +/K + ra t io  increased wi th  the dose of ca rbacho l  
indicat ing tha t  the  increases in ur inary  sodium exceeded  
those  of potass ium.  The  cor re la t ion  coeff ic ient  (r) for the 
excre t ion  of  b o t h  e lec t ro ly tes  was +0.86.  

Effect of Atropine Sulfate 

In order  to invest igate  the  possible par t i c ipa t ion  of  
chol inergic  synapses  in the  effect  elicited by  carbachol ,  
pharmaco log ica l  b lockade  by  a t rop ine  was tes ted.  At rop ine  
sulfate (50  ug) was in jected t h r o u g h  the  septal  cannula  in to  
a group of  10 rats, and 60 rain later,  ca rbacho l  (0.5 ug) was 
admin i s te red  t h r o u g h  the  same cannula .  The results,  shown 
in Fig. 6A and  B show the  blocking ef fec t  of  a t rop ine  on 
natr iuresis  and  kaliuresis induced  by carbachol .  The values 
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FIG. 6. Sodium (A), potassium (B) excretion and urine volume (C) 
plotted as a function of time after injection into the medial septal 
area of NaC1 (0.15 M), or carbachol (0.5 ug) or atropine sulfate 
(50.0 ~g) given 60 min before carbachol through the same cannula. 
Baseline values are those obtained at - 2 0  rain relative to injection 
(arrow) of test solutions, which were given at 48 hr interval. Each 
bar represents mean of 10 rats during a 20 rain interval. The 

standard error of the mean is indicated by vertical lines. 

for sodium and potassium excre t ion  following the inject ion 
of  a t ropine and carbachol  were not  significantly different  
f rom the controls.  The correlat ion coeff ic ient  (r) for the 
excret ion of  Na ÷ and K ÷ was +0.71. 

Figure 6C shows the results obtained by measuring the 
urinary volumes. The fol lowing facts must  be empha-  
sized: (a) a significant decrease was induced by carbachol at 
40 rain (p<0 .01) ;  (b) urine volume was significantly 
increased after administrat ion of  a t ropine-carbachol  at 20, 
40 and 60 rain (p<0 .01)  in comparison with saline or  
carbachol  excret ion values. 

Effects o f  Adrenalectomy 

In order  to ascertain the role played by the adrenals in 
the above described effects, cannulae were implanted in the 
septal area of  20 rats. The effects of  carbachol  were studied 
before adrena lec tomy and 24 hr and 7 days afterwards. The 
results presented in Table 1 show a significant decrease in 
Na ÷ excret ion (p<0 .01)  only at 24 br af ter  operat ion.  On 
the contrary,  K + excret ion did not  show any significant 
change. 

Effects o f  Median Eminence Lesions 

The same exper imenta l  design was fol lowed in 20 rats 
which underwent  median eminence lesions, and the results 
are also shown in Table 1. It is seen that  Na ÷ excret ion 
diminished significantly (p<0 .01)  at 24 hr but it regained 
the preoperative value at 7 days after  the operat ion.  
Regarding K ÷ excre t ion  and urinary volume no significant 
changes could be observed. Figure 7 shows the microphoto-  
graph of  the median eminence lesion of  one rat of  this 
group. 

Effects o f  Hypophysectomy 

To investigate the role of  the hypophysis  in the observed 
effects,  20 rats with cannulae implanted in the medial  
septal nucleus were tested with 0.15 M NaC1 and carbachol,  
then hypophysec tomized  and tested again with carbachol 
24 hr, 7 and 15 days afterwards. In Fig. 8A is depicted the 
significant decrease (p<0 .01)  o f  Na + excret ion during the 3 
postoperat ive  periods. Twenty- four  hr after the opera t ion  
the lowest  excret ion value was reached, ( p < 0 . 0 1 ) w h i c h  
then increased significantly to values higher than that  
obta ined by the inject ion of  NaC1 0.15 M in the preopera-  
tive period. Regarding potassium excret ion a t ransi tory but  
significant d iminut ion  (p<0 .01)  24 hr and 7 days after  
h y p o p h y s e c t o m y  was observed (Fig. 8B); these values were 
not  statistically different  from that  obtained with NaCI 
0.15 M. F i f teen  days afterwards the ou tpu t  regained its 
preoperat ive value. Diuresis (Fig. 8C) diminished signifi- 
cantly during the three postoperat ive periods (p<0.01) .  

Blood Pressure Effect of  Intraseptal Carbachol 

In 10 rats in which 0.5 ~g of  carbachol elicited a clearcut 
natr iuret ic  and kaliuretic response, its effect  on blood 
pressure of  the unanesthet ized animals was studied, to 
investigate a possible hemodynamic  influence. In all animals 
the blood pressure increased significantly outlasting the 
chemical  applicat ion by 5 0 - 6 0  rain. The average value of  
the median arterial pressure rose f rom 110 + 5 mm Hg to 
128 + 5 mm Hg. Atropine  blocked this effect  and the 
inject ion of  NaC1 0.15 M (1 ul) did not  elicit any change. 
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DISCUSSION 

The  results  here  p resen ted  show t h a t  septal  s t imu la t i on  
by  Carbachol  modi f ies  nat r iures is ,  kaliuresis and  the  ur ine  
o u t p u t  in conscious ,  un re s t r a ined  wate r - loaded  male  rats, 
induces  also a hype r t ens ive  reac t ion .  All these  modif ica-  
t ions  were b locked  by  a t rop ine  ind ica t ing  t h a t  the  ac t ion  of  
ca rbacho l  is a muscar in ic  one,  and  suggest ing the  ex is tence  
of  a chol inergic  p a t h w a y  med ia t ing  the  responses  in the  
septa l  area. It  shou ld  be r e m e m b e r e d  t h a t  in t r a sep ta l  
ca rbacho l  induces  wa te r  inges t ion  in the  rat  [ 2 ] .  The  
sys temat i c  mapp i ng  of  the  septa l  area y ie lded a b o u t  the  
same results  for  all sites, excep t ing  a zone  loca ted  in the  
an t e r i o r  dorsal  par t  o f  the  media l  nuc leus  wh ich  appeared  
more  sensit ive.  There  was a close re la t ionsh ip  be tween  the  
dose of  in t rasep ta l  ca rbacho l  and Na ÷ and K ÷ ur inary  
exc re t ion  wi th  a grea te r  sensi t ivi ty  for  the  rise in K ÷. The  
h y p e r b o l i c  shape of  the  dose- response  curve, t r a n s f o r m e d  
by a logar i thmic  p lo t  suggests t h a t  an i n t e r ac t i on  takes 
place b e t w e e n  ca rbacho l  and  pha rmaco log ica l  r ecep to r s  
p resen t  in the  septal  area. 

The fact  t h a t  similar changes  were o b t a i n e d  w h e n  
ca rbacho l  was in jec ted  in the  la teral  vent r ic le  indica tes  t ha t  
s t ruc tu res  responsive to it are l ikewise loca ted  wi th in  the  
e p e n d y m a l  l ining of  the  lateral  ventr ic le .  The  poss ibi l i ty  of  
a d i f fus ion  f rom the  septal  area in to  the  ventr ic le  exists  and  
has no t  been  inves t iga ted  in ou r  work  bu t  it is w o r t h y  to 
r e m e m b e r  t ha t  the  mos t  sensi t ive septal  zone  was no t  
la teral  bu t  medial .  

A d r e n a l e c t o m y  in ter feres  to  a small  e x t e n t  wi th  u r inary  
sod ium excre t ion  bu t  no  s ignif icant  changes  occur red  in the  
exc re t ion  of  potass ium.  It shou ld  be n o t e d  t h a t  if  the re  was 
a d i m i n u t i o n  of  sod ium o u t p u t  fo l lowing a d r e n a l e c t o m y  
this  exc re t ion  was always s ignif icant ly  h igher  t han  the  
con t ro l .  This  fact  and  the  absence  of  change in po tass ium 
o u t p u t  is ev idence  for the  subs id iary  in f luence  of  adrenals .  
This in f luence  can n o t  be exp la ined  by  the  lack of  
a ldos t e rone ,  a c i r cums tance  which  migh t  be an t i c ipa t ed  to 
lead to an a u g m e n t e d  exc re t i on  of  sod ium and  n o t  to  a 
decrease as was s h o w n  in ou r  expe r imen t s .  Maybe the  
wi thd rawa l  of  the  g lucocor t i co ids  i nduced  a decrease  in the  
g ]omeru la r  f i l t ra t ion  ra te  and  renal  p lasma flow and 
c o n s e q u e n t l y  a smaller  p r e s e n t a t i o n  of  sod ium to the  
k idney.  

Lesion of  the  med ian  e m i n e n c e  did n o t  in te r fe re  w i th  
K ~ and  ur ine  exc re t i on  and  its ef fects  on Na ÷ exc re t ion  

d isappeared  7 days af ter  the  opera t ion .  It is d i f f icul t  to  
expla in  this  t r ans i to ry  d i m i n u t i o n  unless an ac t ion  t h r o u g h  
the  h y p o p h y s i s  is considered.  The  i n t e r r u p t i o n  of  the  
vascular  c o n n e c t i o n  be tween  b o t h  s t ruc tu res  and its subse- 
q u e n t  r egenera t ion  would  expla in  the  t rans i to r iness  of  the  
effect .  

The  role p layed  by  the  hypophys i s ,  can be a t t r i b u t e d  to  
its release of  h o r m o n e s  wi th  k n o w n  na t r iu re t i c  effects:  
vasopressin,  o x y t o c i n  and  the  m e l a n o c y t e  s t imula t ing  
h o r m o n e  (MSH) wh ich  has been  shown  to elicit  an in tense  
ur inary  sod ium o u t p u t  in the  water - loaded  rat .  The  
d i m i n u t i o n  of  ur ine o u t p u t  in our  rats  suggest an increased 
secre t ion of  an t id iu re t i c  h o r m o n e  by  the  n e u r o h y p o p h y s i s .  

The  fact  t h a t  a d r e n a l e c t o m y  or med ian  eminence  lesions 
did no t  m o d i f y  the  ka l iure t ic  response  and  the  t r ans i to ry  
decrease observed  af te r  h y p o p h y s e c t o m y  as well  as the  
d i f ferences  in the  dose-response  curves favours the h y p o t h -  
esis of  d i f fe ren t  mechan i sms  involved in Na ÷ and K ÷ 
exc re t ion  due to in t rasep ta l  ca rbacho l  in jec t ion .  

The  m e c h a n i s m  w h e r e b y  ca rbacho l  in jec ted  in to  the  
septal  area de t e rmines  an increase in the renal  exc re t ion  of  
sod ium and  po tass ium remains  to be e luc ida ted .  In our  
expe r imen t s  using consc ious  and un res t r a ined  rats intra-  
septal  ca rbacho l  raised the  b lood  pressure for 4 0 - 6 0  rain. 
It has been  r epo r t ed  t h a t  h e m o d y n a m i c  factors ,  such as 
changes  in renal  capi l lary pressure which  in f luence  epi the-  
lial t r anspo r t  rates  [ 12,18] or changes  in renal  a r ter io lar  
tone  can in f luence  the  level of  ur inary  sod ium [19 ] .  It is 
possible tha t  the  increased b l o o d  pressure in our  rats p layed  
a role in the  na t r iu re t i c  and  kal iure t ic  effects  of  in t rasepta l  
carbachol .  It has  been  shown  recen t ly  t ha t  na t r iures is  of 
cent ra l  origin appears  s econda ry  to increased b lood  pressure 
[4 ] .  Our  p resen t  e x p e r i m e n t s  have no t  d e t e r m i n e d  the 
m e c h a n i s m  of  the  induced  na t r iu re t i c  and kal iure t ic  effect  
of  ca rbacho l  bu t  research is be ing  c o n d u c t e d  to  clear up 
this  p r o b l e m  by  cor re la t ing  the b lood  pressure changes wi th  
changes  in renal  p lasma flow and  inul in  clearance.  

Our  resul ts  leave open  the ques t ion  as to m e c h a n i s m  of  
ac t ion  bu t  suggest a possible role of  the  b y p o p h y s e a l  
h o r m o n e s  in med ia t ing  the  Na + and  ur ine  exc re t ion  af ter  
in t rasep ta l  ca rbacho l  in jec t ion  and  also t h a t  fac tors  as 
h e m o d y n a m i c  changes  could  c o n t r i b u t e  to some e x t e n t  to 
modu la t e  t h a t  excre t ion .  Fo r  K + exc re t ion  induced  by 
ca rbacho l  in jec ted  in to  the  septa l  area, a d i f fe ren t  mecha-  
nism migh t  be involved.  
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