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We studied the effect of small subtoxic doses of sodium fluoride on the phospholipid composition of hepatocyte
membranes of 30 rats of the Wistar line in the subacute experiment. The analysis of the obtained results allows us to
confirm the disrution of the quantitative content of general and individual phospholipids in lipid extracts of hepatocyte
membranes, depending on the dose and duration of xenobiotic activity. The calculation of the ratio of the amount of
rapidly oxidizing phospholipid fractions (phosphatidylserine, phosphatidyl ethanolamine, phosphatidylinositol) to the sum
of severely oxidizing phospholipid fractions (sphingomyelin, phosphatidylcholine, lysophosphatidylcholine) with sodium
fluoride at a dose of 1/10 LD50 indicates a decrease by 1,4 and 2,3 times respectively on the 30th and 60th day of the
experiment, reflecting the depletion of the adaptive capacity of the liver cells. In case of sodium fluoride at a dose of
1/100 LD50, this factor increases by 1.2 times on the 30th day of the experiment, and on the 60th day it decreases by
1.6 times, which reflects the stresses of the adaptive potential with its subsequent breakdown.

Key words: sodium fluoride, phospholipid composition of hepatocyte membranes, phospholipid fractions, rats of Wistar
line.

Ha 30 wypax nonynsyii Bictap AOCTMKEHO B MAroCTPOMy AOCTIAI A0 Ma/mx CyOTOKCUYHUX [03 TOpuaY HaTpito Ha
oconinigHmi ckrian MembpaH renaroumnTie. AHasi3 ofepKaHNX Pe3y ibTaTiB [03BOJISIE CTBEPIPKYBATY PO MOPYLIEHHS
KiJIbKICHOrO BMICTY 3ara/lbHux Ta [HAMBIAYaIbHUX QOCOsInigiB y NinigHNX eKCTpakTax MembpaH renatoumnTis B 3a/1eX-
HOCTi Bl A03u Ta TPUBA/IOCTI Aii KCeHobioTuka. O6YUC/IEHHS KOEQILIIEHTA CriBBIAHOLIEHHS CYMU LLUBUAKO OKUCITIOBA/TbHNX
oconinigrux gpakuyivi (pocgatmanncepmry, ocpatmanneTaHonamiHy, GocgaTuaniiHoONTOMY) A0 CyMU BaXKKO OKM-
C/moBanbHNX ¢hocghoninigHux gpakuivi (CiHromiesiiny, gocgatuannxonivy, nizogociatnannxosiHy) npu aii gropugy
Hatpito y go3i 1/10 LDsy cBiguuTh rpo Horo 3HmKeHHs B 1,4 1a 2,3 pasu BigrnosigHo Ha 30 — Ty 1a 60 — Ty [06y ekcrie-
PUMEHTY, O BIJOOPAXYE BUCHAXEHHS aAarTaliviHoro rnoTenLiasy KiaiTuH rnedviHku. Y Bunaaky 4ii oropuay Hatpio y 4o3i
1/100 LDsy yedi koegilieRT Ha 30 — Ty 406y eKcriepuMeHTY 36iblUyeTbCs B 1,2 pasa, a Ha 60 — Ty J06Y 3HWXKYETbCS B
1,6 pasa, 1o BiJOOPAXKYE HarpyXeHHS afantaLiiHoro roTeHLiasny 3 HacTyrmH1UM UOro 3puBoM.

Knroyosi cnoBa: dtopua HaTpito, docconinigHuin cknag mem6paH renaroumTis, dpocdoninigHi dpakuii, wypn nonynsuii Bictap.

Introduction Material and methods

Relevance of the study of fluorine and its derivatives
is due, above all, to the lack of in — depth evaluation of
their biological activity. In particular, research papers are
mainly devoted to the study of some state organs and
body systems that determine the formation of pathologi-
cal processes. For a better understanding of the patho-
genic mechanisms of action of fluoride and its deriva-
tives, it is appropriate to conduct a comprehensive ap-
proach to the study of the functional state of the organism
as a single self — regulating system.

As a mechanism that destabilizes cell membrane, li-
pid bilayer may render an excessive activity of LPO
against the background of antioxidant reserves. The re-
sult is usually a change of physical and chemical proper-
ties of biomembranes and membrane — active enzymes
and receptors that provide metabolic, transport, regulato-
ry cell function. Given the preliminary results of studies
on intensification of free radical processes and lipid pe-
roxidation against the background of decreased activity
of antioxidant system in the liver of experimental animals
under long — term sodium fluoride (SF), especially at a
dose of 1/10 LDsg, the assessed phospholipid composi-
tion of hepatocytes' membranes has been represented.

Studies were conducted on mature Wistar rats weigh-
ing 18 —220 line g, which were held in the hospital vivari-
um. Rats were subjected to oral exposure using a probe
and aqueous solutions of sodium fluoride (SF) once daily
for 60 days at doses of 1/10, 1/100 and 1/1000 LDso,
which was respectively 20 mg/kg, 2 mg/kg and 0.2 mg/kg
body weight (SF average lethal dose for rats received
orally, is 200 mg/kg). The animals of the control group
were injected with the appropriate amounts of drinking
water (n=10). Research conducted indicators on 10, 20,
30, 50, 60 days after launching the experiment (n=20).
Each group included 10 animals (N=30). Animals were
euthanized by decapitation with guillotine knife and pre —
anesthetic thiopental sodium 50 mg/kg.

To study of phospholipid composition in extraction of
hepatocytes lipids was performed with a mixture of chlo-
roform — methanol at a ratio of 1:2 followed by evapora-
tion in a stream of dry nitrogen separation of individual
phospholipid fractions was performed by micro — thin lay-
er chromatography in a solvent system: hexane: diethyl
ether: acetic acid (73:25:2 by volume) [1]. Identification of
phospholipids were conducted by standard solutions and
by specific reactions. Quantitative overall and individual
content in the lipid extracts were evaluated [2]. Value
phospholipid fractions were calculated as a percentage of
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phosphorus phospholipid fractions of each phosphorus to
total lipids taken as 100%.

Statistical analysis of the results was carried out using
a computer application package for the processing of sta-
tistical information Statistica 6.1 (StatSoft, Inc., USA).

Results and discussion

On 30th day of SF oral administration to rats at a
dose of 1 SF/10LDsg there was a significant (p<0.001)
reduction in regard to easy oxidation phospholipid frac-
tions by 36% when contrasted to the comparison level of
phosphatidylethanolamine (PEA) against the background
of improbable reduction (p=0.059) by 22% of content of
phosphatidylinositol (Pl) and increase (p=0.762) by 7% of
phosphatidylserin (PS). As to the hard oxidation fractions
of phospholipids, in this time of observation we recorded
statistically significant (p<0.001) as contrasted to compar-
isons enhance of phosphatidylcholine (PH) 35% and
lysophosphatidylcholine (LPH) by 92% while reducing
sphingomyelin (SM) by 41%.

On the 60th day of the experiment, the effect of SF in a
dose of 1/10 LD50 resulted in significant when contrasted to
the comparison group decrease (p<0.001) in rats' hepato-
cytes content of PEA and Pl respectively by 60 and 57%. SF
level tended to false (p=0.059) reduction of 19%. At the time
of observation, we also found a significant increase
(p<0.001) of LPH and PH by 122% and 52%. Content of SM
under the action of SF in a dose of 1/10 LDsp on the 60th
day of exposure, statistically significant when contrasted to
the comparison, was reduced by 62%.

SF oral administration to rats at a dose 1/100 LDso was
accompanied by other changes in the dynamics of phospho-
lipid composition of hepatocytes. On the 30" day of observa-
tion of easy oxidation factions, there was a statistically signif-
icant (p=0.004) increase as contrasted to the comparison
found only in PHI — 42%, while improving PEA by 21% was
unlikely (p=0.104). Content of SF was practically unchanged
during this term. For severe oxidative phospholipid fractions
on the 30th day of dose administration SF 1/100 LDsy we
discovered a statistically significant (p<0.001) increase of
only LPH (43%). For CM and PH, we observed probable
changes as relative to the comparison group.

On the 60th day, the action SF in 1/100 LDsy dose re-
sulted in a statistically significant (p<0.001) reduction of PEA
and Pl by 40-48%. SF level was practically unchanged and
equal to the value of comparison. SF in a dose 1/100 LDsg
caused this increase in observation period (p<0.001) and
content of SF LPH respectively by 26 and 47%, and reduc-
tion (p<0.001) of SM on average by 40%.

Overall analysis of the results indicates a reduction of
easy oxidation (PEA, PIl) phospholipid membrane fractions
of rats' hepatocytes with an increase of heavy oxidation (PH,
LPH) in case of prolonged oral administration of SF in a
dose of 1/10 LDso. On the 60th day of SF toxification of rats
in this dose, we determined the opposite dynamics change:
reducing oxidative easy fractions (PEA, Pl) against the
background of increasing oxidative hard fractions (PH,
LPH). These changes are probably the result of the detected
increase in free radical processes and lipid peroxidation by
prolonged exposure SF. The results coincide with literature
data. Thus, it is proved that under current active free radical
processes, the number of phospholipids, which are com-
posed of polyunsaturated fatty acids — SF, PI, PEA [3] are
most dramatically reduced. Intensification of lipid peroxida-
tion is usually accompanied by significant changes in the
composition and degree of oxidation of membrane phospho-
lipids, thereby reducing the activity of enzyme systems and
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phospholipide—dependend leads to disruption of the integrity
of the cell membrane lipid bilayer [4, 5.8]. We should em-
phasize the significant increase in the long — term LPH rats'
toxification with SF, which has a strong cytolytic activity. Par-
ticular attention should be paid to the changing content of
CM - one of the most resistant to peroxidation
phospholipide fractions [6 — 9]. For SF conditions of pro-
longed exposure, especially at a dose 1/10 DL50 in rats we
determined a gradual reduction of SM in the membranes of
hepatocytes that under the literature suggests chronic pro-
cess of free radical oxidation and lipid peroxidation [10].

Lipid molecules are important structural and function-
al components of cell membranes; they regulate mobility
and activity of membrane proteins, identifying potential
adaptation of cells [11].

Conclusion

Calculating coefficient ratio of easily oxidizing phospho-
lipid fractions (SF, PEA, PI) on the amount of oxidative hard
PL fractions (SM PH, LPH) by the action of SF in a dose of
1/10 LDsp provides evidence of its decrease by 1.4 and 2, 3
times respectively on the 30th and 60th day, reflecting the
depletion of adaptive capacity of liver cells. In case of action
SF 1/100 LDsp dose of this factor on the 30th day of the ex-
periment, the reflecting tensions of adaptive capacity with
subsequent breakdown increased by 1.2 times, and on the
60th day it reduced by 1.6 times.
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