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EVALUATION OF THE DISORDERS OF RENAL FUNCTIONS IN SEXUALLY
IMMATURE RATS WITH SUBLIMATE NEPHROPATHY UNDER SALT LOAD
AND BLOCKADE OF RENAL PROSTAGLANDINS

Summary. Experiments on 40 white non-linear immature (I-month old) male rats evaluated indices of renal function with
sublimate nephropathy at loading by 3% sodium chloride solution in volume of 5% of the body weight under conditions of
blockade of renal prostaglandins production with indomethacin and had shown inhibition of diuresis, decrease of sign of the
syndrome of sodium ions loss with urine against the background of hypernatremia. Disorders of glomerular-tubular balance
were characterized by the loss of positive correlative dependences of relative reabsorption of water with glomerular filtration,
filtrative fraction and absolute reabsorption of sodium ions. The defined changes in glomerular-tubular balance in sexually
immature rats with sublimate nephropathy under the 3% solution of sodium chloride loading to the extent of 5% of body mass
under the condition of blocking the production of kidney prostaglandins by indomethacin with the loss of positive correlation
dependence of the relative water reabsorption on glomerular filtration, filtration fraction and absolute reabsorption of sodium
ions, confirm the effect of the prostaglandins on the above processes in immature rats. The decrease of the compensatory abili-
ties as to the development of the syndrome of sodium ions loss in immature rats in experiment leads to the disorders of sodium

homeostasis and to the development of hypernatraemia.
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Introduction. It is known that at loading by 3% sodi-
um chloride solution under sublimate nephropathy
in sexually immature rats polyuric form of acute renal
insufficiency develops [3], due to maximal mobilization
of compensatory abilities of prostaglandin E, [4, 8] as a
vasodilator of efferent kidney arteriole and a factor hav-
ing natriuretic action as to the state of water diuresis, at
which the oliguric form of acute renal insufficiency takes
place [2, 7, 10]. Blockade of renal prostaglandins pro-
duction by indomethacin under such conditions leads to
renal vessels’ spasm and oliguria development [3]. Co-
incidently, the analysis of the effect of blockade of renal
prostaglandins production by indomethacin on the renal
function indices in sexually immature rats with sublimate
nephropathy under the 3% solution of sodium chloride
loading has practically not been carried out.

Research objective. To determine the effect of block-
ade of renal prostaglandins production by indomethacin
on the renal function indices in sexually immature rats
with sublimate nephropathy under the 3% solution of so-
dium chloride loading.

Materials and methods. Experiments have been car-
ried out on 40 white non-linear sexually immature male
rats (month-aged) with the mass 0.06—0.08 kg. The func-
tional state of the kidneys was studied under the condi-
tion of 3% solution of sodium chloride loading in 24 h
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after sublimate nephropathy development (subcutaneous
injection of mercuric chloride, 5mg/kg); the studied solu-
tion at 37°C and in amount of 5% of body mass was ad-
ministered through metallic catheter into animal’s stom-
ach with the following urine collection during 2 hours.
The amount of diuresis (V) was evaluated in ml/2 h/100
g of body mass. Euthanasia of the animals was carried out
by decapitation after etherization. Blood was collected
into the tubes with heparin. Glomerular filtration (C_)
was evaluated by the endogenic creatine clearance, ac-
cording to the formula:
C.=U_*V/P

where U_ and P_ — concentrations of creatine in urine
and blood plasma, respectively.

Filtration fraction of sodium ions (FFNa+) was evalu-
ated by the formula:

FFNa+ = C_ » PNat

Excretion of sodium and potassium ions (EFNa+,

EFK+) was evaluated by the following formulas:
EFNa+ =V « UNa+
EFK+=V « UK+

Relative water reabsorption (RH,0%) was estimated

as follows:
RH,0% = (C_—V)/C, * 100%

Clearance of sodium ions (CNa+) was estimated as

follows:
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CNa+ =V ¢ UNa+/PNa+

Relative reabsorption of sodium ions (RFNa+%) was
estimated by the formula:

RFNa+% = (1-V » UNa+/ C_ » PNa+) *100%,
where PNat+ — concentration of sodium ions in blood
plasma, UNa+ — concentration of sodium ions in urine
(estimated by flame photometry method) [1, 6].

Glomerular-tubular balance was studied through cor-
relation analysis between the processes of glomerular fil-
tration, filtration fraction of sodium ions, absolute reab-
sorption of sodium ions and relative water reabsorption [ 5].

Indomethacin as a blocker of renal prostaglandins
production was administered into the stomach through
the catheter in amount 5 mg/kg in 1% solution of gelatin
during 3 days [3].

Statistical processing of the received data was per-
formed with the help of computer programs “Statgrafics”,
“Exel7.0” ta “Stattistica”.

Research results and their discussion. The analysis
of the renal function indices in sexually immature rats
with sublimate nephropathy under 3% solution of sodium
chloride loading to the extent of 5% of body mass under
the condition of blocking the production of kidney pros-
taglandins by indomethacin showed higher measures of
creatinine level in urine, of relative water reabsorption,
of sodium ions concentration in blood plasma, of creati-
nine concentrational index (Table 1). Coincidently, in the
condition of blockade of renal prostaglandins production
by indomethacin the indices of diuresis, relative diuresis,
sodium ions concentration and their excretion, excretion
of potassium ions, concentrational index of sodium ions,
correlation of concentration of sodium and potassium
ions in urine, sodium ions clearance, excretional correla-
tion of sodium and potassium ions to urine creatinine
were lower.

The analysis of glomerular-tubular balance in sexual-
ly immature rats with sublimate nephropathy under 3%
solution of sodium chloride loading to the extent of 5% of
body mass under the condition of blocking the production
of kidney prostaglandins by indomethacin showed the
loss of positive correlational dependencies of relative wa-
ter reabsorption with glomerular filtration, filtration frac-
tion and absolute reabsorption of sodium ions (Fig. 1, 2).

3% solution of sodium chloride loading under subli-
mate nephropathy in sexually immature rats does not
cause the development of polyuric form of acute renal
insufficiency under condition of blockade of kidney pros-
taglandins production by indomethacin [3], due to elim-
ination of compensatory abilities of prostaglandin E, [4]
as a vasodilator of efferent kidney arteriole and a factor
having natriuretic action. These facts are confirmed by
retardation of diuresis, relative diuresis, urinal concen-
tration of sodium ions and their excretion, concentration
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index of sodium ions, sodium ions clearance, correlation
of sodium ions excretion and urine creatinine.

Reduction of compensatory abilities as to the devel-
opment of sodium ions loss syndrome in experiment on
sexually immature rats causes the disorders in sodium
ions homeostasis followed by the development of hyper-
natraemia.

The lower rates of concentration and excretion of so-
dium ions with urine in experimental sexually immature
rats are associated with the less meaningful effect of aldo-
sterone [9] on the above mentioned processes. The higher
rate in the experimental relative water reabsorption is de-
fined by the inadequate stage of efficiency of natriuretic
mechanisms in animals of junior age group. The same way
the higher rates of the relative reabsorption of sodium
ions index are explained. There are no diversities as to the
concentration and urinal excretion of proteins and this
fact is caused by the absence of effect of prostaglandins
production blockade on the lesion of proximal tubule in
sexually immature rats in the experiment.

The revealed changes in the glomerular-tubular bal-
ance in sexually immature rats with sublimate nephrop-
athy in the condition of 3% solution of sodium chloride
loading to the extent of 5% of body mass under the block-
ade of kidneys prostaglandins production by indometh-
acin, with the loss of positive correlation response of
relative water reabsorption on the glomerular filtration,
filtration fraction and absolute reabsorption of sodium
ions, confirm the effect of prostaglandins on the above
mentioned processes in sexually immature rats.

Conclusions

1. In experiments on white non-linear sexually imma-
ture (month-aged) male rats with sublimate nephropa-
thy the evaluation of the renal function indices after 3%
solution of sodium chloride loading to the extent of 5% of
body mass under the blockade of kidneys prostaglandins
production by indomethacin revealed the retardation of
diuresis, decrease of the syndrome of sodium ions loss with
urine manifestation on the background of hypernatremia.

2. Disorders of glomerular-tubular balance in the ex-
perimental conditions are characterized by the loss of
positive correlation response of relative water reabsorp-
tion on the glomerular filtration, filtration fraction and
absolute reabsorption of sodium ions.

Perspectives of further investigations. Carrying out
the multifactor regressive analysis of the correlation be-
tween the indices of renal function in sexually mature and
immature rats with sublimate nephropathy at loading by
3% sodium chloride solution in amount of 5% of the body
weight under conditions of blockade of kidney prosta-
glandins production by indomethacin.
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Table 1

Renal function indices under sublimate nephropathy and blockade of kidney prostaglandins production
by indomethacin in sexually immature rats in the condition of 3% solution of sodium chloride loading
to the extent of 5% of body mass with the following urine collection during 2 hours (x+Sx)

Index

Administration of mercuric
chloride, 3% solution of sodi-
um chloride loading, sexually

Administration of mercuric
chloride, 3% solution of sodi-
um chloride loading + indo-

immature methacin, sexually immature
(n=10) (n=10)
. . 0,670,083
Diuresis, ml/2h - 100 g 2,78+0,236 p<0,001
. . o 13,50+1,668
Relative diuresis, % 55,62+4,725 <0,001
. . . . 20,62+5916
Sodium ions concentration in urine, mmol /1 77,75+8,261 < 0,001
Sodium ions excretion, 10,20+1,217
mkmol/2 h - 100 g 215,86:+28,349 <0,001
Potassium ions concentration in urine, mmol/I 21,70+2,051 18,05+1,670
Potassium ions excretion, 11,86+1,811
mkmol /2 h - 100 g 59,976,810 p<0,001
. L. . 3,75+0,351
Creatinine concentration in urine, mmol /1 1,950+0,075 p< 0,001
Glomerular filtration, mcl/min -100 g 553,7+96,36 341,1+£49,55
: PN 98,18+0,267
Relative water reabsorption, % 94,80+0,788 p<0,001
. . . 163,5+3,16
Blood sodium ions concentration, mmol/I 144,5+1,48 p<0,001
Filtration fraction of sodium ions, mcmol/min - 100 g 79,73+13,563 55,26+7,486
Excretion fraction of sodium ions, memol/min - 100 g 1,79+0,236 0,085:0,101
p<0,001
Relative reabsorption of sodium ions,% 97,39+0,319 99,80+0,038
Creatinine concentration index, relative value unit (RVU) 23,19+3,068 66[’)8<50i (?65187
Sodium ions concentration index, RVU 0,540+0,0582 0,129+0,0391
p< 0,001
Correlation of concentration of sodium and potassium ions 1,163+0,2617
in urine, RVU 3,584+0,1902 p< 0,001
. . 0,063+0,0082
Sodium ions clearance, ml/2 h - 100 g 1,50+0,203 <0,001
Urinary protein concentration, mg,/ml 0,469+0,2334 0,906+0,3021
Protein excretion, mg/2h - 100 g 1,434+0,7703 0,476+0,1780
. . . 3,76%0,749
Sodium ions excretion, nmol /100 mcl 44,9+5,45 p< 0,001
Protein excretion, meg/100 mcl 0,242+0,1089 0,142+0,0520
.. . 2,41+0,325
. + b b
Creatinine excretion, mecmol/2 h - 100 g 5,38+0,443 p< 0,001
Correlation of sodium ions and urine creatinine, RVU 40,37+4,289 5,59+1,336
p<0,001
Correlation of potassium ions and urine creatinine, RVU 11,30+1,134 5,31+0,936
p<0,001
Correlation of protein excretion and urine creatinine, RVU 0,251+0,1255 0,220+0,0800

p — odds probability compared with sublimate nephropathy in the condition of 3% solution of sodium chloride

loading;
n — number of samples.
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Fig. 1. The state of glomerular-tubular kidneys balance under the sublimate nephropathy in sexually immature rats
in the condition of 3% solution of sodium chloride loading
1, P, — glomerular filtration (mcl/min/100g);
2, P, — filtration fraction of sodium ions (mcmol/min/100 g);
3, P, — absolute reabsorption of sodium ions (memol/min/100 g);
4, P, — relative water reabsorption (%);
probability of correlation relation is defined: *** —p < 0,01; **** —p < 0,001.
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Fig. 2. The state of glomerular-tubular kidneys balance under the sublimate nephropathy in sexually immature rats
in the condition of 3% solution of sodium chloride loading on the background of the kidneys prostaglandins production
blockade by indomethacin

1, P, — glomerular filtration (mcl/min/100 g);

2, P, — filtration fraction of sodium ions (mcmol/min/100 g);

3, P, — absolute reabsorption of sodium ions (mcmol/min/100 g);
4, P, — relative water reabsorption (%);

probability of correlation relation is defined: **** — p < 0,001.
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