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INFLUENCE OF LEAD ACETATE IN CONJUNCTION WITH STEARATES ON THE BONE BRAIN
AND PERIPHERAL BLOOD OF SUSPICIOUS ANIMALS
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I. Horbachevsky Ternopil National Medical University

SUMMARY. In modern conditions, industrial pollution of the environment with lead is quite significant and has an
adverse effect on the body. It has pronounced cumulative properties and is accumulated in bones in the form of insoluble
tri-phosphorus. However, under the influence of certain conditions, its reserves in the bones become mobile; it transits
into the bloodstream and can cause poisoning, even in the sharp form.

The aim - to study the effect of lead acetate in the body at sub-toxic doses on the background of drinking water
with stearates content.

Materials and Methods. To study the influence of low-frequency lead inisolation and in combination with stearates
under conditions of a subacute sanitary-toxicological experiment, the animals were divided into four groups of 7 animals
each. The group 1 of animals was a control group. The group 2 of animals consumed dechlorinated water from the city
water supply (water + AcPb). Animals of the groups 3 and 4 also consumed dechlorinated water from the city water
supply, but with an admixture of sodium stearate (group 3 StNa + AcPb) and potassium stearate (group 4 StK + AcPb) at
adose of 1/250 LD50. After a 30-day application of these waters to animals, the groups 2, 3 and 4 were orally administered
lead acetate at a dose of 7 mg/100 g of body weight (1/110 LDy).

Results and Discussion. As a result of the action of lead acetate in a dose of 70 mg/kg and stearates, there was an
increase in the bone marrow of the number of promyelocytes, stem cells, segmental neutrophils of lymphocytes and
normocytes. However, the number of myelocytes and metamyelocytes decreased. Lead acetate and stearates caused an
increase in the number of rodenuclear neutrophils, eosinophils, monocytes, lymphocytes and a decrease in the number
of segmental neutrophils in the blood of experimental animals. Unlike intact animals in the groups 2, 3 and 4, there were
observed events of functional failure of the erythrocytes system such as anisocytosis, poikilocytosis and hypochromia.

Conclusions. 1. Thus, with the action of lead acetate at a dose of 70 mg/kg in combination with sodium and po-
tassium stearates, there was an increase in the bone marrow of promyelocytes, stabnoid, segmented neutrophils of

lymphocytes and normocytes. The number of myelocytes and metamyelocytes decreased.
2. Lead acetate in combination with sodium and potassium stearates caused an increase in the number of stab
neutrophils, eosinophils, monocytes, lymphocytes and a decrease in the number of segmented neutrophils in the blood

of experimental animals.
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Introduction. In modern conditions, technoge-
nic pollution of the environment with lead is quite
significant and has an adverse effect on the body. It
pronounced cumulative properties and accumulates
in the bones in the form of insoluble three basic
phosphates. However, under the influence of certain
conditions, its reserves in the bones become mobile
it passes into the blood and can cause poisoning
even in an acute form. The factors that contribute to
its mobilization include high acidity, calcium defi-
ciency in food, alcohol abuse [1-9]. Lead compounds
also activate lipid peroxidation [10-12], inhibit the
antioxidant defense system, reducing the concen-
tration of glutathione in blood and tissues and inhibi-
ting the activity of antioxidant enzymes [13]. A po-
tent source of lead into the human body is drinking
water, which, as a rule, causes an increase in its con-
centration in the blood.

In modern conditions, in various sources of wa-
ter, household, drinking and cultural-household water
uses in significant quantities are surfactants, which
include sodium and potassium stearates. Knowing

their negative effect on the liver function, kidney
function, metabolic processes in the experimental
animals [14-16], it was interesting to study the effect
of lead acetate in the body at sub-toxic doses on the
background of drinking water with stearate content.

Materials and Methods. To study the effect of
lead acetate in isolation, as well as in combination
with sodium stearate and potassium stearate under
the conditions of an acute experiment, non-linear
white female rats with a body weight of 160-
200 grams were used. Care of animals and all manipu-
lations were carried out in accordance with the pro-
vision of “European convection on the protection of
vertebrates used for experimental and other scien-
tific purposes” (Strasbourg, 1986), as well as the
“Common ethical principles of animal experiments”
adopted b"Rules for conducting work using experi-
mental animals approved by the order of the Minis-
try of Health No. 755 of August 12, 1977 “On mea-
sures for further improvement of organizational
forms of work with the use of experimental animals”.
The Bioethics Commission of the State Higher Edu-
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cational Institution “I. Horbachevsky Ternopil State
Medical University” (Minutes No. 25 of 7 October
2014) did not reveal violations of the moral and ethi-
cal standards when conducting research work on ex-
perimental animals.

The experiments were carried out on four
groups of white female rats weighing 150-200 g,
7 animals per group. Animals were on a common
diet of the vivarium in the same conditions and dif-
fered only in the quality of drinking water. Water
was taken from the Ternopil Urban Water Pipeline,
which is fed from an alluvial horizon located at a
depth of 28-32 m. The chemical composition of wa-
ter is of the hydrocarbonate-calcium class and
meets the requirements of the State Sanitary and
Epidemiological Service of Ukraine N2 2.2.4-171-10
“Hygienic requirements for drinking water intended
for human consumption” [17]. The water was de-
chlorinated and enriched with sodium and potassi-
um stearates.

To study the influence of low-frequency lead in
isolation and in combination with stearates under
conditions of a subacute sanitary-toxicological experi-
ment, the animals were divided into four groups of
7 animals each. The group 1 of animals was a control
group. The group 2 of animals consumed dechlori-
nated water from the city water supply (water +
AcPb). Animals of the groups 3 and 4 also consumed
dechlorinated water from the city water supply, but
with an admixture of sodium stearate (group 3 StNa +
AcPb) and potassium stearate (4 groupStK + AcPb) at
a dose of 1/250 LD, After a 30-day application of
these waters to animals, the groups 2, 3 and 4 were
orally administered lead acetate at a dose of 7 mg/100
g of body weight (1/110 LD,,). Lead acetate was pro-
duced by Reaktiv LLC (Donetsk, Ukraine). Product
specifications: lead (ll) acetic acid 3-water, h, Pb

(CH,CO0), x 3H,0. The molar mass is 379.33. Net -
0.02 kg + 5 % of “State Standard 1027".

To study the bone marrow, puncture of the ster-
num was performed punctures made from the punc-
tate for cytological examination.

When studying the bone marrow, the absolute
content of myelokaryocytes, megakaryocytes, was
determined the percentage of bone marrow ele-
ments was counted. For the evaluation of myelo-
gram, it is important not so much to determine the
number of bone marrow elements and their per-
centage as their mutual relationship. It is necessary
to judge the composition of myelogram by specially
calculated bone marrow indices, which determine
these relationships [18].

The content of leukocytes was determined by
counting nucleus-containing cells in 100 squares of
Goryaev's chamber.

Results and Discussion. Lead refers to dan-
gerous pollutants of the environment, which nega-
tively affect the body and the functioning of its or-
gans and systems: the heart, liver, kidneys, nervous
system, and blood. Therefore, our task was to study
the effect of lead acetate in combination with sodium
and potassium stearates on the bone marrow of ani-
mals and their peripheral blood.

The study of the effect of lead acetate in
combination with stearates on the bone marrow
of animals

In the combined action of sodium and potassi-
um stearate and lead acetate, changes of a different
nature in the bone marrow of animals were observed
in comparison with intact animals (Fig. 1). In control
animals and group 3, who consumed water from so-
dium stearate followed by the administration of lead
acetate, the amount of promyelocyte in the bone
marrow myelogram was the same (1.29+0.18) %.
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Fig. 1. The number of promyelocytes, myelocytes, metamyelocytes, stabnuclear and segmented neutrophils in the
bone marrow myelogram of white rats with drinking water and water containing sodium and potassium stearate in

combination with lead acetate (in % of total).

In animals of the group 2, who took ordinary
drinking water and also obtained lead acetate, the
amount of promyelocyte was 1.3 times greater than

in intact animals (p>0.05) ((1.71+0.18) % vs. (1.29+
0.18) %). In group 4 of animals that consumed water
from potassium stearate followed by lead acetate,
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the number of these cells was 1.6 times less than in
the control group and group 3 ((2.00+0.22)) % against,
(2940.18) %) (p<0.05). In animals of the group 2, the
amount of promyelocyte was 1.2 times less than in
animals of the group 4 (1.71£0.18)%vs. (2.00£0.22) %).

With the action of sodium and potassium stea-
rates in combination with lead acetate, the amount of
myelocytes was less than in intact animals. Thus, in
the animals of the groups 2, 3 and 4, the number of
myelocytes in the bone marrow myelogram was 2.2,
5.3 and 5.7 times less, respectively, as compared with
intact animals ((2.14+0.26) %, (1.86%0.26) % and
(1.71%£0.29) % against (9.86+0.51) %) (p<0.001). There
was also a smaller number of myelocytes in the ani-
mals of groups 3 and 4 taking water from sodium and
potassium stearates, respectively, compared to the
animals of the second group who consumed ordinary
drinking water: 1.2 and 1.3 times, respectively.

With the combined action of sodium and potassi-
um steroids and lead acetate, the amount of metamy-
elocytes was also lower compared to intact animals.
Thus, in the animals of the groups 2, 3, and 4, the num-
ber of metamyelocytes in the bone marrow myelo-
gram was 3.5, 2.3 and 3.0 times less, respectively, com-
pared to intact animals ((1.29+0.18) %, (2.00£0.38) %
and (1.57%0.20) % against (4.57+0.20) %), which is sta-
tistically significant (p<0.001). However, a slightly lar-
ger number of metamyelocytes was observed in ani-
mals of the groups 3 and 4 taking water from sodium
and potassium stearates, respectively, compared to
the animals of the group 2 who consumed ordinary
drinking water: 1.6 and 1.2 times as thick as, respec-
tively ((2.00£0.38) % and (1.57+0.20) % against
(1.29£0.18) %). In animals of the group 3, who took wa-
ter from sodium stearate, the amount of metamyelo-
cytes was 1.3 times greater than in the animals of the
group 4 who consumed water with potassium stearate.

With the combined action of sodium and potas-
sium steroids and lead acetate, the number of stab

neutrophils was also greater in comparison with in-
tact animals. In the animals of the groups 3 and 4,
the number of stab neutrophils in the bone marrow
myelogram was 2.3 and 4.6 times higher, respective-
ly, compared with intact animals ((9.00+0.98) %, and
(17.86+1.87) % vs. (3.86+0.40) %) (p <0.001). In the
animals of the group 2, the number of stab neutro-
phils was the same as in the control group of ani-
mals. In animals of the groups 3 and 4, taking water
from sodium and potassium stearate, respectively,
followed by the introduction of lead acetate, the
number of these cells in the bone marrow was 2.3 and
4.5 times greater than in animals of the group 2 that
consumed water without stearates ((9.00+0.98) %,
and (17.86%1.87) % against (4.00+0.58 %). In the
group 4 animals, the number of stab neutrophils was
almost 2.0 times higher than in animals of the group
3,((17.86£1.87) % vs. (9.00£0.98) %).

In experimental animals, there was a slight in-
crease in the number of segmented neutrophils in
the bone marrow of white rats compared with the
control group. Thus, in the animals of the groups 2, 3
and 4, the number of segmented neutrophils in the
myelogram was 1.4 (p<0.01), respectively, and 1.3
and 1.4 (p<0.05), respectively, than in intact animals:
(17.714£1.23) %, (16.29+1.52) % and (18.71+1.80) % vs.
(13.00£0.58) %. In the animals of the group 3, who
consumed water from sodium stearate and followed
by oral administration of a sub-toxic dose of lead
acetate, the number of segmented neutrophils was
slightly less than in the animals in the group 2 that
they used ordinary drinking water (p> 0.05), in ani-
mals of the group 4, the number of these cells in the
bone marrow of animals was somewhat larger than
in the animals of the group 2 (p> 0.05).

The number of eosinophils in animals of the
group 4 was 2.5 times larger (p<0.05) than in intact
animals (1.57+0.20) % and amounted to (3.86+0.74) %

(Fig. 2).
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Fig. 2. The number of eosinophils, monocytes, lymphocytes, normocytes and megakaryocytes in the myelogram of
the bone marrow of white rats with drinking water and water containing sodium and potassium stearate in combination

with lead acetate (in % of the total)

ISSN 1811-2471. 3006ymku KniHiYHOI | ekcnepumenmasnbHoi MeduyuHu. 2019. Ne 2 31



Oa2n1a0u iimepamypu, OpU2iHaIbHi 00CAiIONCeHHS, no2/1s0 Ha npobsiemMy, BUNAOOK 3 NPAKMUKU, KOPOMKI NOBIOOMJIEHHS

In the animals of the third group that consumed
water from sodium stearate, the number of eosino-
phils was 1.9 times greater (p <0.01) ((2.86£0.26) %
vs. (1.57£0.20) %). In the animals of the group 2 who
consumed ordinary drinking water from the city wa-
ter supply, the number of eosinophils was almost
the same as in the animals in the control group. In
the animals of the groups 3 and 4, the number of eo-
sinophils was 1.5 and 2.1 (p<0.05), respectively, more
than in animals of the group 2 who consumed water
without stearates. It is also worth noting that in the
animals of the group 3 that water was consumed
from sodium stearate and followed by oral adminis-
tration of lead acetate, the number of eosinophils
was 1.3 times less than in the group 4 animals taking
water with potassium stearate and lead acetate was
also obtained ((2.86+0.26) % vs. (3.86+0.74) %).

With the combined effect of sodium and potas-
sium stearate and lead acetate stearate, the mono-
cyte count in experimental animals was different in
comparison with intact animals. In white rats of the
group 2, who took the usual drinking water followed
by oral administration of lead acetate, the amount
of monocytes in the bone marrow was 1.3 times
greater than in the control, which is not statistically
significant ((2.00£0.22) % against (1.57+0.20) %). In
the animals of the group 3, the number of these cells
was 1.2 times less than in intact animals ((1.29+
0.18) % vs. (1.57+0.20) %), and in animals of the
group 4, the number of monocytes was 1.1 times
higher than in the control group (1.71£0.18) % vs.
(1.57+0.20) %) (p<0.05). There were also a slightly
smaller number of monocytes in the animals of the
groups 3 and 4 taking water with sterols in combina-
tion with lead acetate compared to animals of the

group 2 who consumed ordinary drinking water
without stearates (p< 0.05).

With the combined action of stearates and lead
acetate, a significant increase in the number of lym-
phocytes in experimental animals was observed in
comparison with intact animals (Fig. 2). As can be
seen from this figure, in the experimental animals of
the groups 2, 3 and 4, the number of lymphocytes in
the bone marrow was respectively 17.7, 14.4 and
13.0 times greater than in the intact animals
((50.71£3.22) %, (41.14+2.16) % and (37.29%2.63) %
versus (2.86+0.59) %), (p<0.001). Also, a larger num-
ber of lymphocytes were observed in animals of the
group 2 who consumed ordinary water without stea-
rates compared to animals of the 3rd and 4th groups
who consumed water from stearates: 1.2 and 1.4
times, respectively (p<0.05).

A statistically significant (p<0.001) increase in
the number of normocytes was observed in the ex-
perimental animals of the groups 2, 3 and 4, than in
intact animals: 2.6, 3.3 and 2.9 times, respectively:
(14.00+1.09) %, (17.71+0.64) % and (15.29+1.58) %
against (5.29+0.47) %. In animals of the groups 3 and
4, the number of normocytes in the bone marrow
myelogram was 3.3 (p<0.05) and 1.1 times, respec-
tively, than in animals of the group 2. Megakaryo-
cytes in the bone marrow of experimental animals
were not observed, in contrast to intact animals.

The study the effect of lead acetate in combi-
nation with stearates on the state of peripheral
blood of animals

With the combined action of sodium and potassi-
um stearates and lead acetate, an increase in the num-
ber of different types of blood leukocytes of animals
occurred in comparison with intact animals (Fig. 3).
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Fig. 3. The number of stab neutrophils, segmented neutrophils, eosinophils, monocytes and lymphocytes in the
peripheral blood of white rats with drinking water and water containing sodium and potassium stearate in combination

with lead acetate (in% of the total).

In the animals of the group 3, the number of stab
neutrophils was 2.3 times greater in comparison with
the animals in the control group: (5.86+0.77) % vs.
(2.57+0.30) % (p<0.01), and 1.4 times more than in

animals of the group 2:(5.86+0.77) % vs. (4.14+0.46) %.
In the group 4 of animals taking water with potassium
stearate, the number of stab neutrophils in peripher-
al blood was 2.6 times less than in animals of the
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group 3 ((2.29+0.18) % vs. (5.86+0.77) %) and 1.8
times less than the group 2 (p <0.01): (2.29+0.18) %
vs. (4.14£0.46) %.

The number of segmented neutrophils in the pe-
ripheral blood of white rats had a slightly different
character than the number of stab neutrophils. In the
peripheral blood of the group 2 of white rats taking
water without stearates in combination with lead ace-
tate, the lymphocyte count was 1.7 times less than in
the control animals (p<0.001): (7.86+0.55) % against
(13.0010.65) %. In the group 4 of animals taking water
with potassium stearate, lead acetate was obtained,
the amount of lymphocytes was 1.2 times lower
((11.00 = 0.31) % vs. (13.00 £ 0.65) %.) than in intact
animals (p<0.05), however, it was 1.4 times greater
than in animals of the group 2 (p<0.001):
(11.00£0.31) % vs. (7.86%0.55) %. In the animals of the
group 3, the number of lymphocytes was the same as
in the animals of the control group, while at the same
time it was 1.7 times greater than in the animals of
the group 2 taking the usual drinking water (p<0.001).

The results of the studies showed that the
amount of eosinophils in the peripheral blood of
white rats with the combined action of lead stearates
and acetate is also different. In animals of the groups
2 and 4, the number of eosinophils in the peripheral
blood was the same, but was 1.2 times higher than in
the control group ((2.14+0.14) % vs. (1.86+0.26) %)
and in the group 3 of animals. There is a difference
between animals that consumed water from sodium
and potassium stearates (groups 3 and 4): in animals
of the group 3, the number of eosinophils in peri-
pheral blood was 1.2 times less than in the group 4
((1.86£0.14) % vs. (2.1410.26) %).

The number of monocytes in the peripheral
blood of white rats with the combined action of sodi-
um and potassium stearate and lead acetate has a
slightly different character. As the results of the re-
search showed, sodium and potassium stearate in
combination with oral administration of lead acetate
promoted an increase in the number of monocytes in
the peripheral blood of animals. In particular, in ani-
mals of the group 2 who took ordinary drinking water
and obtained lead acetate, the amount of monocytes
was 10.5 times greater than in the control group of
animals (p <0.001): (13.57%1.85) % vs. (1.29+0.18) %.
In the animals of the group 3, who consumed water
from sodium stearate, the number of monocytes was
1.8 times greater in comparison with intact animals
(p<0.05) ((2.29+0.36) % against (1.29%0.18) %), in ani-

mals of the group 4, who took water from potassium
stearate - 6.9 times more (p <0.001) ((8.86+0.63) % vs.
(1.2920.18) %). In animals of the groups 3 and 4, the
number of monocytes in the peripheral blood was 5.9
(p<0.001) and 1.5 (p<0.05) times, respectively, thanin
animals of the group 2, respectively. In the animals of
the group 4 that consumed water from potassium
stearate, the number of monocytes was 3.9 times
higher than in the group 3 of animals that consumed
water from sodium stearate ((8.86%0.63) % wvs.
(29+0.36) %).

The number of lymphocytes in the peripheral
blood of white rats was similar in nature. In particular,
in animals of the group 2, who took ordinary drinking
water and obtained lead acetate, the lymphocyte
count was 1.1 times greater than in the control group
of animals ((75.14£2.68) % vs. (70.57+0.53) %). In the
animals of the group 3 that consumed water from so-
dium stearate, the amount of lymphocytes was al-
most the same asinintact animals, in rats of the group
4, who took water from potassium stearate, was 1.1
times greater (p <0.01) ((80.71£2.97) % vs. (70.57+
0.53) %). In the group 4, the number of lymphocytes
in the peripheral blood was 1.1 times greater than in
the animals of the group 2. In the animals of the group
4 that consumed water from potassium stearate, the
number of lymphocytes was 1.2 times greater than in
the group 3 of animals that consumed water from so-
dium stearate ((80.71£2.97) % against (71.71£1.13) %).

Conclusions. 1. Thus, with the action of lead
acetate at a dose of 70 mg/kg in combination with
sodium and potassium stearates, there was an in-
crease in the bone marrow of promyelocytes, stab-
noid, segmented neutrophils of lymphocytes and
normocytes. The number of myelocytes and meta-
myelocytes decreased.

2. Lead acetate in combination with sodium and
potassium stearates caused an increase in the num-
ber of stab neutrophils, eosinophils, monocytes,
lymphocytes and a decrease in the number of seg-
mented neutrophils in the blood of experimental
animals. Unlike intact animals of the groups 2, 3 and
4, phenomena of functional insufficiency of the
erythrocyte system were observed, such as anisocy-
tosis, poikilocytosis and hypochromia.

Prospects of further researches. The data es-
tablished by us testify to the need for a more de-
tailed study of the combined effect on the body of
warm-blooded animals of toxic and non-toxic sub-
stances in different environments.
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BNJINB HAHOYACTUHOK CBMHLLIO B MOEAHAHHI 31 CTEAPATAMM HA KICTKOBMH
MO3O0K | MEPUPEPIMHY KPOB NiAAO0CNIAHNX TBAPUH

©0. €. Pepopis, O. €. Konay, H. A. MenbHUK

TepHoninbcbKull HayioHaabHUlU meduyHul yHisepcumem imeHi I. A. lopbavyescbko2o MO3 YkpaiHu

PE3KOME. B cy4acHNX yMOBAaxX TEXHOFeHHe 336pyAHEHHS JOBKiNAS CBMHLUEM AOCUTb 3HAYHE | YNHUTb HECMIPUATANBY
Ait0 HA opraHi3m. CBMHEeLb MA€E BUPAXKEHi KYMYIATUBHI BJIACTUBOCTI i HAKOMMYYETLCA B KiCTKaX Y BUINSA4I HEPO3UYMHHNX
TpHocHoBHMX docdaTis. MpoTe NiJ BNIMBOM NEBHUX YMOB 33MacyK MOro B KiCTKax CTatoTb MOBiNIbHMMMU, BiH MepexoanTb
Y KPOB i MOXe BMKJ/IMKATN OTPYEHHSA HABITb Y 3aroCTpeHin ¢bopmi.

MeTa - BMBYMTM BIJIMB aLETATy CBMHLIO B CyOTOKCMYHMX A03aX HA ¢GOHi NMMTHOI BOAM 3i 3MICTOM CTeapaTiB Ha

OpraHi3m.

MaTepian i MmeTogu. N9 BMBYEHHS BMNJIMBY aLLETATy CBMHLIO B i30/1ALii Ta B NOEAHAHHI 3i cTeapaTaMn B yMOBax

NiArocTporo CaHiTapHO-TOKCMKOJIONIYHOMO eKCNepMMEHTY TBapUHWU BY/IM po3AifieHi Ha YOTWPKM Tpynu Mo 7 TBapUH Y
KOXHil. Meplua rpyna TBapuH 6y/1a KOHTPOJIbHOW pynoto. [pyra rpyna TBapuH CMoXWBasa AeXJIOpOBaHy Bogy 3
MiCbKOro BOAOMOCTa4YaHHA (BoAa + AcPb). TBapvHM TpeTboi Ta YeTBEPTOI rpyn TaKOX CMOXMBaIN AeX/I0pPOBaHy BoAy 3
MiCbKOro BOZOMOCTa4YaHHA, afie 3 JOMILIKOK cTeapaTy HaTpito (rpyna 3 StNa + AcPb) i cteapaty Kkanito (4 groupStK +

ISSN 1811-2471. 3006ymku KniHiYHOI | ekcnepumenmasnbHoi MeduyuHu. 2019. Ne 2 35



Oa2n1a0u iimepamypu, OpU2iHaIbHi 00CAiIONCeHHS, no2/1s0 Ha npobsiemMy, BUNAOOK 3 NPAKMUKU, KOPOMKI NOBIOOMJIEHHS
AcPb) y no3i 1/250 LD, Micns 30-4eHHOro 3aCTOCYBAHHS UMX BOA TBapUHAaM 2-0i, 3-0i i 4-01 rpyn nepopasibHO BBOAUAN
aueTaT cBUHLIO B #o3i 7 Mr/ 100 r macum Tina (1/110 N4,,).

Pe3ynbTaTu. B pe3ynbTaTi Aii aueTtaTy cBMHLIO B A03i 70 Mr/Kr i cTeaparTis Bifbynoca 36inblueHHA KiIbKOCTi KicTKO-
BOrO MO3KY 3 YMCJia MPOMIESIOUNTIB, CErMEeHTapHUX HenTpodinis nimdounTis i HopMoumnTiB. OfHaK KiNIbKiCTb MienoOUNTIB
i MeTamiennounTiB 3MeHLWNIOCA. ALLETAT CBMHLIO | CTeapaTh BUKANKAAN 36i/IbLLUEHHSA KiIbKOCTi HeNTpodiniB, eo3nHodi-
NiB, MOHOUMTIB, NiIMPOUNTIB i 3BMEHLLIEHHSA KiJIbKOCTi CErMEHTOAAEPHNX HENTPO®IJiB Y KPOBI eKCNeprMeHTasIbHUX TBa-
PUWH. Ha BiAMiHYy Bif, iHTaKTHMX TBApWH, y 2-1, 3-1 i 4-i1 rpynax cnocTepiranncs seunila GpyHKLiOHaNbHOT HEAOCTAaTHOCTI
CUCTEMU €PUTPOLMTIB, TaKi K aHI30UMTO3, MOMKINOLUMTO3 i rinoxpomis.

BUCHOBKM. TaK1MM YMHOM, NPW Ail aueTaTy CBMHLIO B A03i 70 Mr/Kr B KOMbiHaLil i3 cTeapaTamu HaTpito i Kanito Bia-
6yBasioca 36i/1bLLIEHHSA Y KICTKOBOMY MO3KY Ki/IbKOCTi MPOMIENOUUTIB, Ma/IMYKOSAEPHMUX, CEFTMEHTOSIAePHUX HelTpodinis
NiMdoUNTIB Ta HOPMOUMTIB. 3MEHLLYBANACh KifIbKiCTb MIESIOLUNTIB | MeTaMi€IoUMTIB. ALETAT CBUHLO B KOMbiHaLi i3 cTe-
apaTaMu HaTPIto | Kanito BUKJIMKAB 36iNbLUEHHSA KiJIbKOCTi MA/INYKoaAepHUX HenTpodinis, eo3nHodiNiB, MOHOLMTIB, M-
$oumnTiB Ta 3MEHLIEHHS KiNIbKOCTi CErMeHTOosAePHMX HeNTpodisliB B KPOBI NigA0C/igHMX TBApWH. Ha BigMiHy Bif iHTaKT-
HUX TBapWH, y TBapuH 2-i, 3-i Ta 4-i rpyn cnoctepirannca asma GyHKLiOHa/IbHOT HeAO0CTAaTHOCTI CUCTEMWN EPUTPOLMTIB,
Taki fIK aHi30UMTO3, MOMKIZIOUMTO3 Ta FiNOXpOMis.

KJ1FOYOBI CJIOBA: BoAa, aLleTaT CBMHLIIO, CTeapaT HaTpito, CTeapaT Kahito, nepudepnyHa KpoB, KiCTKOBUA MO3OK.

BJIMAHME HAHOYACTML, CBUHLLA B COYETAHWMN CO CTEAPATAMM HA KOCTHbIA MO3T
N NEPUPEPUYECKYHIO KPOBb NOAOMNbITHbBIX X)KUBOTHbIX

©0. E. Pepopus, O. E. Konay, H. A. MenbHuK
TepHONO/IbCKUU HAUUOHAIbHbIU MeOUYUHCKUl yHusepcumem umeHu . . lopbadyescko2o MO3 YkpauHbi

PE3HOME. B coBpeMeHHbIX YC/IOBUAX TEXHOTEHHOE 3arpsisHeHME OKPYXKaloLLen cpeabl CBMHLOM AOBOJIbHO 3HAYK-
Te/IbHOe M OKa3blBaeT HebaronpuATHOEe BO3AeNCTBME Ha OopraHM3M. OH 06133eT BbIPaXXEeHHbIMU KYMYIATUBHbIMMU
CBOMCTBAMW M HAKan/JMBaeTCA B KOCTAX B BUAE HEPACTBOPMMbIX TPEX OCHOBHbIX pocdaToB. OaHAKO NoA BANSAHUEM
onpefeneHHbIX YCIOBUI 3aMachl €ro B KOCTAX CTAHOBATCA MOBWJIbHbIMM, OH NEPEXOANT B KPOBb M MOXET BbI3BaTb OT-
paBfieHne aaxe B 060CTpeHHOM dopMe.

Lenb — M3y4ynTb BNSHME aLETaTa CBUHLIA B CyBTOKCMYECKMX A03aX Ha pOHE NUTLEBOW BOAbI C COAEPXKAHMEM CTea-
PATOB HA OPraHM3mMm.

MaTepuan n metoabl. 18 N3y4eHMs BIMSAHUA aLeTaTa CBMHLA B N301ALMN N B COMETAHNM CO CTeapaTaMu B yC/10-
BMAX NOAOCTPOro CAHNTAPHO-TOKCMKOJIOTN4YeCKOro aKCcnepmnmMeHTa XXMBOTHbIe 6b|)1|/| nojesieHbl Ha YeTblpe rpynnbl Mo
7 XWBOTHbIX B KaX4oN. MNepBasa rpynna XXMBOTHbIX Bbls1a KOHTPOJIbHOW. BTOpas rpynna >XMBOTHbIX ynoTpebnsana aexno-
PUPOBaHHYO BOAY M3 FOPOACKOro BoAocHabxeHna (Boaa + AcPb). XXMBOTHble TpeTben 1 4eTBEepTON rpynn TakxKe yro-
Tpebnann AexJIOpMpoOBaHHYHO BOAY M3 rOPOACKOro BOAOCHAGXEHMSA, HO C MPUMECHIO CTeapaTa HaTpusa (rpynna 3 StNa +
AcPb) n cTeapata kanus (4 groupStK + AcPb) B fo3e 1/250 LD,,. Mocne 30-4HEBHOIrO MPUMEHEHMSA 3TUX BOA, XNBOTHbIM
BTOPOMW, TPETbEW N YETBEPTON rpynn NepopasibHO BBOAUIM ALLeTaT CBMHLA B Ao3e 7 Mr/100 r maccol Tena (1/110 J14,,).

Pe3ynbTaThbl. B pe3ynbraTe AeCTBMNA aLeTaTa CBMHLA B A03e 70 MI/Kr 1 CTeapaToB NPOU30LLIJIO YBeJINYEHNE KOK-
4yecTBa KJIeTOK KOCTHOrO MO3ra M3 YMc/ia MPOMMNESIOLNTOB, CErMEHTapHbIX HeMTPodUIoB, MMMPOLMTOB M HOPMOLMTOB.
OfHaKOo KOJIMYeCTBO MNENOLMTOB M METAMMEIOLMTOB YMEHbLUMI0Ch. ALETAaT CBUHLA M CTeapaTbl BbI3BaJIM yBEIMYEHNE
KOJIN4eCTBa HEeNTPODUIOB, 303MHOPUIOB, MOHOLMTOB, TIMMGOLIUTOB N YMEHbLLEHNE KOJIMYECTBA CerMEHTapPHbIX Hen-
TPOJWJIOB B KPOBW SKCMEPUMEHTASIbHbIX XXMBOTHbIX. B OT/IMUYME OT MHTAKTHbIX XXMBOTHbIX, BO 2-1, 3-1 1 4- rpynnax Ha-
6,1100aN11Cb ABJIEHMA GYHKLMOHA/IbHON HEJ0CTaTOYHOCTM CUCTEMbI SPUTPOLMTOB, TaKMe KaK aHNM30LMTO3, MONKMUIOLN-
TO3 N TUMOXPOMMUA.

BbiBOAbl. TaKMM 06pa3oMm, Npu AeNCTBMM aLeTaTa CBMHLIA B Ao3e 70 Mr/Kr B KOMBUHALIMM CO CTeapaTaMu HaTpUA U
KaJInA NpoOMCX0Ans10 yBesINYeHNEe B KOCTHOM MO3re KOJINYeCTBa MPOMUENIOLMUTNB, NaSI0YKOSAEPHbIX, CEBrMEHTOSAEePHbIX
HenTpodnIoB, MMMPOLNTOB N HOPMOLMTOB. YMEHbLLAIOCh KOJIMYECTBO MWESIOUMTOB M MEeTaMMesounToB. AueTaT
CBMHLA B COMETAHMM CO CTeapaTaMu HaTpMA 1 Kana Bbi3Basl yBEJIMYEHNE KOJIMYECTBA NaoUYKosAepHbIX HENTPOodUIoB,
303MHO}WJI0B, MOHOLINTOB, JIMMOLNTOB N YMEHbLLEHME KOJIMYEeCTBa CErMeHToAAePHbIX HEMTPOdWIOB B KPOBM NOA0-
MbITHbIX XXMBOTHbIX. B OT/INYME OT MHTAKTHbIX XXMBOTHbIX, Y XXMBOTHbIX 2-1, 3-11 1 4- rpynn Hab1to4anch AB1eHNS GYHK-
LMOHAJ/IbHOW HEAOCTATOYHOCTU CUCTEMbI SPUTPOLINTOB, TAaKME KAaK aHM30LMTO3, MONKNIIOLMTO3 U TMMOXPOMMUS.

KJTFOYEBDIE CJIOBA: B0oAa; aLeTaT CBMHLIA; CTeapaT HAaTpMA; cTeapaT Kanaua; nepudepmnyeckas KpoBb; KOCTHbIN
MO3T.
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