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Abstract : The present study was undertaken to in'"estigate the effect of the presence of
solutions of different osmolality (hypcrtonic 3%, 4% and 5% hypotonic 0.1 %, 0.2% and 0.3% in
the urinary bladder on renal urine formation. The study was conducted on 36 dogs of either sex.
100 mJ nomlaJ saline was used for distending the bladder. Various hypertonic and hypolOnie
solutions were infused inside the bladder and rate of urine formation was recorded. Presence of
hypertonic fluid increased the rate of urine fonnalion and hypotonic fluid decreased it.
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INTRODUCTION

There are various mechanisms affecling urine
formation by kidneys. One such mechanism is the
lubulo-glomerular feed back mechanism (1), which
helps in maintaining salt and water balance. Another
mechanism which affects the urine formation is nega­
tive feed back signals from the urinary bladder to the
kidneys (2). The present study was carried out to
explore the feed back effect of osmotic pressure on
urine formation by kidneys.

METHODS

The present study was carried out in dogs of
either sex weighing 8-12 kg, under Pentothal sodium
(25 mg/kg) administered intravenously. Tracheotomy
was performed to ensure respiratory function.

Ureters wcre exposed through a midline incision
in the lower abdomen. Polylhene cathelers were
introduced into the ureters upto the pelvis of kidney.
Both catheters were lead to a glass funnel from
where the urine fell on to a magnetic drop recorder,
the electrical signals of which were recorded kymogra­
phically.

*Corrcsponding Author

The other two catheters were introduced inside
the bladder. One of them was connected to a mercury
monometer to record bladder pressure while the other
catheter was used for infusion of various Ouids.

A simultaneous record of carotid blood pressure
was taken to indicate the changes in arterial blood
pressure. A timer marked the time signal on the
record.

Continuous saline infusion at the rate of 20-25
drops per minute was carried out to ensure regular
urine formation. The clTcct of infusion of Ouids of
various tonicity inside the bladder on the rate of urine
formal ion was observed.

RESULTS

Table I shows that infusion of 100 ml of 3%,
4% and 5% hypertonic Ouid in the urinary bladder
resulted in increase in urine formation by 114.8%.
57.7% and 76.47% respectively after a latency of 20­
30 seconds. Prior to infusion of various hypertonic
Ouid, 100 ml of norm;}1 saline was infused and rate
of urine formation was recorded. On infusion of xy­
locain (4%) inside the bladder prior to infusion of
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All values are Mean ± SD; .p < 0.05

All values are Mean ± SD; .p < 0.05

DISCUSSION

The present study was undertaken to examine
the vesico-renal feedback mechanism and its effect
on urine fOffilation. The experiments performed by

The osmo-receptors in the wall of urinary
bladder are sensitive towards the tonicity of fluid (2).
Hypothalamic osmoreceptors maintain osmolarity of
extracellular fluid (3). Decrease in osmolarity of
extracellular fluid forms hypotonic urine and con­
centrated extracellular fluid forms hypertonic urine
restoring back normal osmotic pressure. This
hypothalmic regulatory process appears to be anta­
gonised by vesical osmoreceptors since presence of
hypotonic urine in bladder inhibits further diuresis
whereas hypertonic urine increases urine fonnacion by
vesicorenal reflex. Both the above effects have been
reported to be mediated through vesical osmoreceptors
(4,5). The exact location of osmoreceptors in the
bladder has not been located. Beside osmoreceptors in
bladder wall, volume sensitive stretch receptors are
present in the wall of urinary bladder which are
stimulated by distension (6). This mechanism for
change in urine fonnation with charge in osmolarity
of fluid protects bladder epithelium from being
exposed to highly concentrated or dilute urine and
further helps to minimise concentration gradient
between bladder contents and extracellular fluid
across vesical epithelium.

infusing fluids of varying tonicity inside the bladder
indicate a physiological feed back relationship between
urinary bladder and kidney on the rate of urine
formation. The increase in rate of urine fonnation
with hypertonic fluid 3% inside urinary bladder was
significant, whereas with 4% and 5% the increase was
non-significant Similarly the decrease in rate of urine
formation with 0.1 % was significant, whereas with
0.2% and 0.3% it was non-significant. Since the
control value is the lowest in case of 3% infusion, the
percentage change is the highest; hence it is signi­
ficant. In other cases (4% and 5%) there is less scope
for increase as the control values are higher, and that
may be the reason for the insignificant increase.
Similar reasons apply also for the non-significant
decrease in rate of urine formation with 0.2% and
0.3% fluid infusion. If the number of dogs would have
been more in each group, or the control values of
urine formation were similar for all, the conclusions
might have been more definitive.
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TABLE I : Effect of intravesical hypertonic fluid
on rate of urine formation.

TABLE II : Effect of intravesical hypotonic fluid
on rate of urine formation.
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There was a decrease in urine formation
by 37.70%, 34.88% and 44.44% with 0.1 %, 0.2%
and 0.3% hypotonic fluids respectively. 100 ml
of normal saline was infused and rate of urine
formation was recorded before the infusion of
hypotonic tluid. The decrease in urine formation with
0.1 % hypotonic fluid was found to be statistically
significant (P < 0.05) whereas it was statistically
non-significant with 0.2% and 0.3% fluid (P > 0.05)
as shown in Table II.

hypertonic fluid, it was observed that the effect of
previous hypertonic fluid did not persist Six dogs were
used in each group. The increase in rate of urine
formation induced by the 3% solution was found sta­
tistically significant (P < 0.05) whereas with 4% or
50/0", it was statistically non-significant (P > 0.05).

0.2%

0.3%

Toncity
of fluid

Toncity
of fluid



72 Walia et al

REFERENCES

Indian J Phy.iol Phannacol 1992; 36(1)

1. Schnenn.m J, Nagel W, ThurllU IC. Die fnuh distable na1rium
1t000zentnltion in Rattnnieren nllch renaler Ischamie and
HamorrhagilCber. Hypol.Mio" pfllU,.r$ Arch 1966; 287 :
296-310.

2. Sharma AP, Raghunandanan V. (1973) : VesiCal osmotic
regulatiOll of urine flow. IIIIerllQliONlI Unio" of Physiol Sc
VoL XI, XXVI. Intern.liOllal Congrell, New Dellii. 1974
(Abttract) paper No. 369, P. 367.

3. Verney EH. Water diure.i•. fruh J Med Sci 1954; 345 :
377-381.

4. Shanna AP. Manchanda SIC. Ve.cico renal reflex. Ind J Med
Ru 1959; 47: 318-321. •

5. Mulcherjee SR. Effect of bladder dislensioo on arterial blood
pressure and renal circulation in acute spinal eats. J Physiol
1957; 138 : 300-306.

6. Jaju BP, Srivastava YP, Shukla PL A possible mechanism
of oliguria during vesical distension. Ind J Med Res 1980;
72 : 757-761.

Mentat * (syrup, tablets)

o Improves Memory Disturbances
D Corrects

Behavioural Disorders,
Psychiatric Problems and Speech Defects

o Proves an Effective Adjuvant in
Anticonvulsive Therapy

Dosage: Syrup - a) infants - '12 tsp. b.i.d. b) children - 1 tsp. b.i.d.
Tablets - 2-3 tabs. b.i.d.
Dosages to be varied according to the age and severity of the condition.

Presentation: Pilfer-proof bottles of 100 ml
Sealed packs of 50 tablets

~
H(ALTH CAAf OfA1VED FAOM THE BfST Of MATURE SINCE 19JO

THE HIMALAYA DRUG CO.
SHIVSAGAll·(·. Da. AIII( B£SAI' aDAD. BOIlIAT 400 D1BI'IOIAI * Trade Mark


