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THE CHANGES IN INDICES OF ION REGULATIVE RENAL FUNCTION
IN MATURE AND IMMATURE RATS UNDER THE CIRCUMSTANCES OF
DIFFERENT ACTIVITY OF PINEAL GLAND

3MIHA TTOKA3HMKIB IOHHO-PEI'YJIATOPHOI ®YHKIII HAPOK CTATEBO3PLIIMX TA HE-
CTATEBO3PLINX KPHUC 3AJIEXKHO BIIl AKTUBHOCTI IIAIIKOIIOAIBHOI 3AJI03U

Pe3tome. Bigomo, 1110 OCHOBHHIA MeXaHi3M [Iii MENaTOHIHY — aHTHOKCUIAaHTHUI. BUABIIsie 3HaUHY aHTHCTPECOBY,
IMyHOMO/TYJTIOBITBHY i, ITOJIETIITy€ aIanTaIlifo Py 3MiHi KIIIMaTHIHAX YMOB, BIUTMBA€ HA CHHXPOHI3AIIiI0 KOJIH-
BaIBHIX TIPOIIECIB B OPTraHi3Mi, TAKOXK € 1HT10ITOPOM CTaTEBOTO AO3PiBaHHS, MPUIOMY HE € TIPSMOIO IPOTHTOHA-
HOIO Horo fisi. MenatoHiH 3a0e3Medye 3aXucT OLTKOBUX MOJIEKYI BiJl OKHCHIOBAJIBHOTO TIOIIKOKEHHS 1 € O/THIEI0
13 TOJIOBHHX MOJICKYJI B CHCTEMI 3aXUCTY OPTaHi3My BiJl OKHCHIOBAILHOTO CTPECY Ta MOXKE BUSIBIIATH 3aXHCHI BJa-
CTHBOCTI Ha KaHaJbIli HAPOK. 32 YMOB Timep(yHKIIIT IIAIIKOMOAIOHOT 3a1031 CHOCTEPIraiyd MEHIIl iCTOTHI BTpaTu

10HIB HATpitO, MPOTE Ha TJi rimodyHKIii BTpaTa ioHiB HATPil0 OyJa OLIBLI ICTOTHOIO.
KuarouoBi cjioBa: HUpKH, CTaTEBO3PLII IIyPU, CTATEBOHE3PLII IIypH TiHEATbHA 3aJ1034.

It is known, that pineal gland plays an important role
in the regulation of biological rhythms at the expense
of wide spectrum of action of its hormones. Pinealec-
tomy or inhibition of pineal gland function under the
background of pineal gland hypofunction, decrease
animals span of life, whereas introduction of exoge-
nous melatonin to rats and their derives prolong it [1-
3]. Melatonin regulates and corrects not only the basic
endogenous rhythm, but also an environmental one.
Different changes of its production against the back-
ground of pineal gland hypo and hyperfunction,
which go beyond the scope of normal physiological
fluctuation can lead either to changes in proper bio-
logical rhythms or to the problems with circadian
rhythms [4-8]. The most energy-dependent kidney
process, which is fundamental to providing the home-
ostatic function of given organ, is the reabsorption of
sodium ions [9, 10].

Objective : to study the changes in indices of ion

regulatory renal function in intact mature and
immature rats and under the conditions of hypo and
hyperthyroidism of the pineal gland.

Material and methods. The experimet involved
36 mature and immature nonlinear male albino rats
weighing 0,06-0,10kg and 0,14-0,20 kg, respectively.
We studied changes of ion regulatory renal function
under the conditions of different activity of pineal
gland. Hypo and hyperthyroidism of the pineal gland
were simulated by keeping the animals in conditions
of constant illumination (24.00C:00T) and constant
darkness (00.00C:00T) for 7 days. Animals were held
in vivarium in special separate cages with free access
to food and water, on a standart diet and under the
conditions of constant temperature (18-20) and air
humidity (50-55%).

Results and discussion. The assessment of the
ion regulatory renal function in intact mature and
immature rats (table 1) showed that the concentration

Table 1

Values of the ion regulatory function of kidney in intact mature and immature rats. (x+Sx)

Values Mature rats Immature rats
Control (n=6) Control (n=6)
The concentration of sodium ions in the urine mmo I/l 0,7+0,03 0,5+0,05 p<0,001
The excretion of sodium , umol/min - 100 g 1,96+0,26 0,99+0,23 p<0,05
The excretion of sodium ions, umol/min - 100 g 2,17+0,17 1,08+0,19 p<0,001
Clearance of sodium ions ml/2 h - 100 g 0,01+0,0002 0,007+0,001 p<0,05
Concentration index of sodium, stand.units 0,005+0,0002 0,003+0,0003 p<0,001

Note: 1. p — reliability of differences compared with the group og mature rats.

2. n—the number of observations.
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of sodium ions in the urine was lower in immature rats.
We established a similar pattern regarding the excretion
of sodium ions. The clearance of water free of sodium
ions and the concentration index of sodium tended to re-
duce in immature rats in comparison with mature rats.
An analysis of values of the ion regulatory renal
function in mature and immature rats under the
conditions of water-induced diuresis against the
background of pineal gland hyperfunction (table 2)
showed that the concentration and the excretion of
sodium ions in the urine was higher in mature rats.
The clearance of sodium was lower in immature rats.
We established the similar pattern regarding the
concentration index of sodium. The concentration of
sodium in the blood plasma remains unchanged in the
comparison group. The distal reabsorption of sodium
ions in the comparison group tended to decrease,
whereas the proximal reabsorption of sodium ions,

standardized by the glomerular filtrate speed remains
unchanged.

An analysis of the ion regulatory renal function
values in mature and immature rats under the
conditions of water-induced diuresis against the
background of the pineal gland hypofunction (table 3)
showed that the concentration of sodium in the urine
was higher in mature rats. We established a similar
pattern regarding the excretion and filtration fraction
of sodium ions. The clearance of sodium-free water
experienced a decrease in immature rats. Relative
reabsorption of sodium in comparison group remains
unchanged. Clearance index of sodium ions tended to
reduce in immature rats. The concentration of sodium
ions in blood plasma was lower in immature rats in
contrast to mature rats. The distal reabsorption of
sodium ions, standardized by the glomerular filtrate
rate was lower in immature rats.

Table 2

Values of the ion regulatory function of the kindey in intact mature and immature rats under the
conditions of wates-induced diuresis 5% of body weight against the background of the pineal gland
hyperfunction (x£Sx)

Values Mature rats Immature rats
(n=6) (n=6)
The concentration of sodium ions in the urine mmol/I 0,95+0,132 0,75+0,028
The excretion of sodium in urine mmol/2h - 100 g 2,09+0,47 1,15+0,19
The excretion of sodium,umol/min- 100 g 2,27+0,39 1,29+0,13 p<0,05
Clearance of sodium- free water,ml/2 h - 100 g 2,45+0,027 1,84+0,23 p<0,05
Distal rebsorption of sodium ions,micromoles/100ml Ccr 1,07+0,04 0,85+0,03 p<0,01
Notes: 1. p — reliably of differences compared with the group of mature rats.
2. n—the number of observations .
Table 3

Values of the ion regulatory function of the kidney in mature and immature rats under the conditions
of water-induced diuresis 5% of body weight on the background of the pineal gland hypofunction(x£Sx)

Values Mature  rats | Immature rats (n=6)
(n=6)

The concentration of sodium ions in the urine mmol/I 1,15+0,082 0,48+0,03 p<0,001
The excretion of sodium in urine, mmol/2h - 100 g 2,54+0,35 0,8+0,15 p<0,01
Filtration fraction, umol/min. - 100 g 28,49+1,81 15,2+2,79 p< 0,01
Clearance of sodium-free water, ml/2 h - 100 g 2,59+0,09 1,84+0,2 p< 0,01
The concentration of sodium ions in blood plasma, mmol/I 134,64+3,67 123,5+1,32 p<0,02
Distal reabsorption of sodium ions, micromoles /100 ml Ccr 1,07+0,1 0,15+0,01 p<0,001

Notes: 1. p — reliability of differences compared with te group of mature rats.

2. n—the number of observations.

Conclusions: 1. Thus, oustanding
characteristics of ion regulatory renal function in
intact immature rats had less significant manifestation
of the loss of sodium at 49,5% (p<0,05) in
comparison with mature rats.

2. On the background of pineal gland
hyperfunction in intact immature rats , it was detected
less significant losses of sodium at 45 % (p<0,001),
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whereas against the background of pineal gland
hypofunction losses of sodium ions were more
essential at 68,5 % (p<0,001).

Prospects for further research. To investigate
the changes of the parameters of the excretory and
acid regulating kidneys functions of the mature and
immature rats under hypo and hyperfunction of the
pineal gland in the comparative aspect.
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W3MEHEHUE TTOKA3ATEJIEH WMOHHOPE-
T'YJSTOPHON ®YHKIMM IMOYEK IOJIO-
BO3PEJIBIX U HEITIOJIOBO3PEJIBIX KPbIC B
3ABUCUMOCTHU OT AKTUBHOCTHU HIUII-
KOBHUIHOMH KEJIE3bI

Pe3lome. 3BecTHO, YTO OCHOBHON MEXaHH3M JEH-
CTBUS MEJIaTOHMHA — aHTHOKCUAAHTHBIH. [IposBiser
AHTHUCTPECCOBOE, IMMYHOMOTYJIHPYIOIIIee IeHCTBHS,
o0Jyieryaer ajanTaluio IpyU U3MEHEHUH KIMMaTH4e-
CKUX YCJIOBHH, BIHMSET Ha CHHXPOHHU3AIMIO Kojeba-
TEJIBHBIX MPOILIECCOB B OPraHU3Me, TaKKe SBISETCS
MHTHOMTOPOM MOJOBOTO CO3pPEBaHMs, MPUYEM HpO-
TUBOTOHA/IHOE €0 JICWCTBHE HE SIBISIETCS TPSMBIM.
MenaroHuH o0ecrieuynBaeT 3aIUTy OEIKOBBIX MOJIe-
KyJl OT OKHCIUTEIBHOTO MOBPEXICHUS M SBISETCS
OJTHOM M3 TJIaBHBIX MOJIEKYJI B CUCTEME 3allUThI Op-
TaHW3Ma OT OKHUCJIUTENFHOTO CTpecca U MOXKET Ipo-
SBJIATH 3alITHBIC CBOMCTBA HAa KaHAJBIBI IMOYeK. B
YCIOBUSX THUNEPPYHKIMN ITUIIKOBUIHON >KEJIe3bl
HaOJroanu MeHee CYIIECTBEHHbIE IOTEPH HOHOB
HaTpus, OAHAKO Ha (oHEe TUMOPYHKIHU TOTEPS
HMOHOB HaTpus Oblja OoJiee CyIeCTBEeHHOH.
KiroueBbie c10Ba: TMOYKH, TTOJOBO3PEINBIE KPHICHI,
HETIOJIOBO3PEIIbIe KPHICHI, IIMIIKOBUHAS JKEIe3a.
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THE CHANGES IN INDICES OF ION REGU-
LATIVE RENAL FUNCTION IN MATURE
AND IMMATURE RATS DEPENDING ON DIF-
FERENT ACTIVITY OF THE PINEAL GLAND
Abstract. It has commonly been assumed that the
fundamental mechanism of action of melatonin is an-
tioxidative one. The functions of melatonin involve
numerous physiological processes, including antis-
tress and immune modulate action, inhibition of pu-
bescence, seasonal changes and circadian rhythm reg-
ulation. Melatonin also protects protein molecules
from oxidative damage and is one of the basic mole-
cules in protection system of the body, which can pro-
vide protective actions for tubules of the kidney. Un-
der conditions of pineal gland hyperfunction less sig-
nificant loss of sodium ions was observed, while
against the background of pineal gland hypofunction
loss of sodium ions was more essential.

Key words: kidneys, mature rats, immature rats, pin-
eal gland.
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