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CONDITION OF HORMONAL STATUS OF THE BODY IN WHITE RATS UNDER THE
EXPOSURE TO SODIUM FLUORIDE
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Ha 45 crareBo3pinux wypax (060x crarevi) nonyasuii Bictap, kMM nepopasibHO, LWOAHS BPaHLi HaTLECEPLE BBOAMBCS
PO34uH pTOPUAY HATPIIO i3 po3paxyHKy 20 Mr/KIr Macu BUBYaBCS CTaH rOPMOHA/IbHOMO CTaTyCy eKCIIEPUMEHTA/IbHUX TBa-
DyH g BrinBoM @TOpUAY HATPI0 B MOAE/IbHUX YMOBaX (POPMyBaHHS iHTOKcuKauil. TpuBasicTb MigrocTporo Aociigy
cTaHoBuia 1,5 micays, nicis 4oro TBapuHN 3abuBannca Aekanitalieto. KoMrieKcHa OuiHKa ropMoHallbHoOro Ctratycy y
6inmx WypiB npoBoAnIack pagioi30TONHUMU METoAaMu B CUPOBATLi KPOBIi. Pe3y/ibTatv rokasaim 3HWKEHHS DIBHIB
chonniikynoTponiHy i rporectepoHy, MiABULLUEHHS PIBHIB TUDOKCUHY, aApPEHOKOPTUKOTPOIIHY, [JIOKaroHy, TpuvioaTy-
POHIHY, TUPEOTPOITIHY | Ka/lbLUUTOHIHY HA T/ 3HWKEHHS IHCYJTiHY, COMAaTOCTaTUHY i MiABULLEHHS] KOHLEHTPAL|iI I/IIOKO3u B
cuposatyi kposi . Crioctepirasaacs BigCyTHICTb 3MiH 3 OOKy AMHaMIKV BMICTY CTaTeBUX MOPMOHIB - IIOTEOTPOIIHE, Mpo/iaK-
TUHY, TECTOCTEPOHY B MOPIBHSIHHI 3 KOHTposem (P> 0,05). Takox B cvpoBaTyi KpOBi LypiB BUSIBUIOCS MiABULYEHHS
piBHiB  nipocrarnangnHy [IME2, npoctaumkniidy (6 keto-l1MFla), rnevikotpumeHy B4 | 3HWKEHHS KOHLEHTPpaLiv
npocrarnanaurie MME1, MMF2a i nevikotpmeHy C4. Ha BCix piBHIX AOCIIKEHHS EHAOKPUHHOI CUCTEMM BUSIBIEHO TIMOOKI
ropyLeHHs1  QyHKLIOHaIbHOI  aKTUBHOCTI  CUCTEMM  TifOTanaMyc-rino@is-kipkoBa peyHoBuHa HaAHUPKOBUX 3a/103,
LYNTOBUAHOI 387103¥, CUMNaTO-aAPEHA/IOBUX CTPYKTYP. AHas3 BUSB/IEHNX 3PYLUIEHb FOPMOHA/ILHOMO CTatycy AO3BOJISIE
CyanTn rpo HecneumgidHypeakLito opraHiaMy Ha TopuaHO IHTOKCUKALIIO | BiJOBPaXKae CTtaH 3axmCHO-IPUCTOCYBAalTbHUX
Mexai3MiB, BE/MKa POJib SIKUX HA/IeKUTL [iNoTanaMmycy, LUMTOBUAHIM 3a/103i T@ HaAHUPKOBUM. 3MiHW B AWHaMILT
KOHLIEHTPALYi¥f rOPpMOHIB i iCTOrOPMOHOB Bifj0OPaXasin 3Ha4YHE HarpyXeHHs1 3aXMCHO—IPICTOCYBa/IbHUX MEXAHI3MIB, SIKi B
YacTuHi CTPYKTYPHO-QYHKUIOHA/IbHUX OANHWLL MPU3BOAN/IM A0 TOPYLLEHHS METabO/IiYHNX MPOLECIB, B TOMY YUCIT
roB’s3aHnx 3 PO3BUTKOM (DTOPUAHOI [HTOKCHKAaUL. [TopylueHHs 6asnaHCy rOpMOHIB | (DYHKLIOHYBaHHS €HAOKDUHHMNX
opraHiB i cucTem TArHe 3a coboro r/IMOOKI 3MiHN METAbO/IIYHMX MPOLECIB | iMyHOBIONIONYHOI peaKTUBHOCTI OpraHi3my, rno-
C1absIeHHS Al 3aXUCHO-MPUCTOCYBasIbHNX MEXAHI3MIB Y MIATPUMLI FrOMEOCTaTnYeckoy QyHKLI

Knto4yoBi cnoBa: iHTOKCKKaLlis, FOpMOHarnbHWUIA CTaTyc, cMpoBaTKa KpoBi, Lwypu nonynsuii Bictap.

We calculated studied the state of the hormonal status in experimental animals under the influence of sodium fluoride in
45 adult rats (males and females) of the Wistar population, which were orally administered a solution of sodium fluoride
at a rate of 20 mg / kg of weight daily in the morning on an empty stomach, under the model conditions of intoxication.
The duration of the subacute experiment was 1.5 months, after which the animals were euthanized by decapitation.
Comprehensive assessment of the hormonal status in white rats was carried out by radioisotope methods in the serum.
The results showed reduced levels of folliculotropin and progesterone, increased levels of thyroxine, adrenocorticotropin,
glucagon, triiodothyronine, thyrotropin and calcitonin, while insulin, somatostatin and serum glucose levels decreased.
There was no change in the dynamics of the content of sex hormones - luteotropin, prolactin, testosterone compared
with the control (P> 0.05). Furthermore, in the blood serum of rats, there was an increase in the levels of prostaglandin
PGE2, prostacyclin (6 keto-PGFl1a), leukotriene B4 and a decrease in the concentrations of prostaglandins PGE1, PGF2a
and leukotriene C4. At all levels of the study of the endocrine system, deep shifts in the functional activity of the hypo-
thalamus-pituitary-cortical substance of the adrenal glands, thyroid gland, and sympatho-adrenal structures have been
identified. Analysis of the detected changes in the hormonal status allows judging the nonspecific reaction of the body to
fluoride intoxication and reflects the state of the protective-adaptive mechanisms, in which the hypothalamus, the thy-
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roid gland and the adrenal glands play a large role. Changes in the dynamics of concentrations of hormones and histo-
hormones reflected a significant stress of the protective-adaptive mechanisms, which, in terms of structural and func-
tional units, led to disruption of metabolic processes, including those associated with the development of fluoride intoxi-
cation. Disruption of the balance of hormones and functioning of the endocrine organs and systems entails profound
changes in the metabolic processes and the immunobiological reactivity of the organism, weakening the action of the
protective-adaptive mechanisms in maintaining the homeostatic function.

Key words: intoxication, hormonal status, serum, Wistar rats.

Introduction

The ability of living organisms to adapt to changing envi-
ronmental conditions, or adaptation, is one of the basic
properties of life. When external conditions change to main-
tain the constancy of the internal environment of the body —
homeostasis — complex physiological mechanisms are ac-
tivated. Nowadays, the problem of human adaptation to the
conditions of a changing environment is of particular impor-
tance. Homeostasis provides protective and adaptive reac-
tions of the body, in which a significant role, along with the
nervous system, belongs to the endocrine.

Adaptation to various influences is unthinkable without
corresponding changes in metabolism. Meanwhile, all as-
pects of metabolism are regulated by hormones. Conse-
quently, hormonal regulation can be characterized as
caused by a change in metabolism, adequate to changes in
the external environment. Adaptive reactions, in which the
endocrine system is involved, may be specific in response to
qualitatively determined stimuli and non-specific, arising in
response to any impact, regardless of its nature.

The totality of all non-specific changes that occur in the
body under their influence includes the stereotypical com-
plex of protective-adaptive reactions and characterizes the
state of stress (Selie N., 1970). It is established that the
most complete and stable adaptation of the body in stressful
situations is carried out due to the interaction of a number of
functional complexes of the neuroendocrine system.

The need for a simultaneous and joint study of the
stress response of the hypothalamic-pituitary-adrenal-
thyroid complexes is explained not only by the special
role of effector hormones (glucocorticoids and iodothy-
ronines) in regulating key body vital processes, but also
by the complex interaction of the above-mentioned sys-
tems at various levels of their organization as normal,
and pathology. In connection with the outstanding
achievements of molecular biology in the study of the
structure of genes and the functioning of the genome,
new opportunities and approaches to the study of the
mechanisms of action of hormones have appeared.

It has been shown that almost all hormones probably
have various ways to regulate metabolism by affecting
the cell genome, selectively enhancing or suppressing
expression. According to the generally accepted scheme,
most hormones penetrate from the bloodstream into the
target cell by free radical diffusion, or by using special
membrane systems that allow the hormone to bind and
transfer into the cell, where they are first associated with
cytoplasmic specific receptor proteins. The resulting hor-
mone receptor complex is activated and acquires an in-
creased affinity for DNA, RNA and other components of
the nucleus. Subsequently, the activated hormone-
receptor complex is transposed in the nucleus, where it
induces early effects.

Any changes in the external and internal environment
are accompanied by changes in the function of the endo-
crine glands, which leads to certain changes in metabo-
lism and energy. It is known that hormonal deficiency is
accompanied by a decrease in the body's resistance to

23

various adverse factors, including physical, biological,
chemical, and emotiogenic. Disruption of the balance of
hormones and the functioning of the endocrine organs
and systems entails profound changes in metabolic proc-
esses and the immunobiological reactivity of the body,
weakening the action of protective and adaptive mecha-
nisms in maintaining homeostatic function.

The aim of this research was to study the state of the
hormonal status of experimental animals under the influ-
ence of sodium fluoride in the model conditions of the
formation of intoxication.

Material and methods

The experimental part of the work was performed on
adult rats (males and females) of the Wistar population,
which was orally administered daily in the morning on an
empty stomach with sodium fluoride solution at a rate of
20 mg / kg of weight. The duration of the subacute ex-
periment was 1.5 months, after which the animals were
slaughtered by decapitation. The state of hormonal status
in white rats was assessed by radioisotope methods
based on serum levels of triiodothyronine (T3), thyroxine
(T4), thyroid-stimulating hormone (TSH), glucagon, insu-
lin, calcitonin, luteotropin (LT), folliculotropin (PT), soma-
totropin (CT), prolactin (PL), testosterone (TC), proges-
terone (PG), adrenocorticotropin (ACT) using Amersham
International (UK) reagent kits and the accompanying
Samuelson D instructions (1987).

Histohormones prostacyclin (6-keto PGF1a); PGET1;
PGE2; PGF2a and leukotrienes C4; B4 was studied using
Amersham International (UK) reagent kits according to the
attached instructions. Statistical processing of the results
obtained was carried out using Student-Fisher criterion.

The results of the study

A comprehensive assessment of the hormonal status
of experimental animals exposed to chronic exposure to
sodium fluoride showed no changes in the dynamics of
serum sex hormones - lyutropin, prolactin, testosterone
compared to control (P> 0.05).

There was a decrease in follitropin and progesterone
levels. At the same time, in the experimental and control
group of animals, increased levels of thyroxine, adreno-
corticotropin, glucagon, triiodothyronine, thyreotrophin
and calcitonin were recorded against the background of
decreased insulin, somatostatin and increased glucose
concentration (Table 1).

Analysis of the detected changes in the hormonal status
allows judging the nonspecific reaction of the body to fluo-
ride intoxication and reflects the state of protective and
adaptive mechanisms, in which the hypothalamus, the thy-
roid gland and the adrenal glands play a large role. Com-
pleted studies show the reaction of these systems and or-
gans to the harmful effects of sodium fluoride.

Experimental and clinical data of recent years allow
more and more confidence to assume that one of the
causes of disrupted structural and metabolic homeostasis
is the dysfunction of histohormones.
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Table 1

The effect of fluoride intoxication on the state of the hormonal status of white rats in the subacute experiment.

Group of animals, M £ t
Indicators in serum Control Study

(n=15) (n=15)
(Ar\)c;r?r:r?lc):orticotropin 620.4+25 3 7352)1(1):8
Thyroxine (nmol / 1) 170.6+8.5 2?3(132754
Thyrotropin (miv/ 1) 5.60+0.33 8533%25
;I;]r:inoodlo/tlr;yronine 340£0.16 5;23%23
Glucagon (nmol / ml) 160.7+4.8 2;13(131(')752
Insulin (mk.edu / ml) 22 5+1.14 1‘:33;%26
Glucose (pg / ml) 6.28+0.30 1?33;%‘518
Calcitonin (mk.edu / ml) 54.242.7 7|(D)<€(3)i(1)’>55
Progesterone (nmol / L) 99.4+5.3 23::)1;56
Somatostatin (ng / ml) 34.4£2.65 12|.:7<E:)i_-8.570

To date, accumulated evidence indicating the in-
volvement of prostaglandins, prostatesclines and leukot-
rienes in the metabolism of carbohydrates, proteins, fats.
The available evidence proves the existence of a close
relationship of histohormones with a number of important
biologically active substances, in particular with cAMP,
enzymes, neurotransmitters, receptors, etc.

Table 2 presents the concentrations of histohormones
in fluoride intoxication of white rats. The experiments re-
vealed an increase in the levels of prostaglandin PGE2,

prostacyclin (6 keto-PGF1a), leukotriene B4 and a de-
crease in serum concentrations of prostaglandins PGE1,
PGF2a and leukotriene C4.

The detected changes in the dynamics of the
amounts of histohormones may indicate the activation of
phospholipase and monooxygenase. Such metabolic ef-
fects of the investigated intoxication confirm its mem-
branotropic effect and indicate the diversity of peripheral
manifestations.

The effect of sodium fluoride on the content of histohormones during the formation of fluoride intoxication (;gelrenli
Indicators in serum Groups of animals, M + t

Control (n=15) Study (n=15)
Prostaglandin PGE2 1762.8+69.4 2835::;(1);0-5
Prostaglandin PGE1 5835.6+44.5 32;‘28-_:)750.3
Prostaglandin PGF2a 17.3+1.8 1?33(1;%27
Prostacyclin 6-keto PGF1a 6.15+0.32 1?313%26

+
Leukotriene C4 170.4x5.9 1?35<(4)1_0856
+

Leukotriene B4 11.80.76 1%36.1(5;5

Analysis of the research results shows that under
fluoride intoxication conditions at all levels of the endo-
crine system there are profound changes aimed at ensur-
ing the homeostatic function of the body. These include
changes in the functional activity of the hypothalamus-
pituitary-cortical substance of the adrenal glands, thyroid
gland, sympatho-adrenal structures, etc. metabolic proc-
esses, including those associated with the development
of fluoride intoxication.

Conclusions. The nature of the detected changes in
the hormonal status in experimental animals indicates a
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non-specific reaction of the body to fluoride toxic stress,
which are based, as can be seen from the dynamics of
histohormones, is the activation of free radical processes
and lipid peroxidation with a predominance of catabolic
processes over anabolic ones.
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