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Actuality. A problem of the part of lead in development of body iron overload is actively discussed in the modern literature. In
this, disorders of heme and nonheme iron in the body in lead intoxications is still not sufficiently investigated.

Purpose of the work. To study peculiarities of disorders of heme and nonheme iron in workers, exposed to lead in production
conditions as well as to investigate morphological manifestations of hemosiderosis on an experimental model of lead intoxica-
tion in rats.

Materials and methods. 19 workers of an art glass factory, aged 42 = 11 (main group), occupationally exposed to lead as well
as 17 workers of the control group, aged 40 + 14, were subjects on the study. Indices of iron metabolism (transferrin iron
concentration [Tf-Fe], transferrin protein concentration [Tf], transferrin saturation [% Tf], ferritin iron [Ft-Fe] and
chelatable iron [ Df-Fe] concentration in blood, transferrin iron concentration in blood cells, transferrin and ferritin iron
concentrations in plasma, iron concentration in serum) were studied, using a quantitative method of electronic spin resonance
(ESR). Also, 36 Vistar male rats were used for reproducing a model of acute, subacute and chronic lead intoxication for
morphological assessment of iron (I11) metabolism

disorders. For this purpose, histological slides were prepared from the liver pieces, filled into paraffin, with the use of micro-
tome and Pearl’ reaction.

Results. 1t is seen that occupational contact with lead results in a significant increase of serum iron concentration, transferrin
iron concentration in blood cells and transferrin saturation, promoting development of a body iron overload. The results of
experiments is the evidence of this, where development of expressiveness of interstitial hemosiderosis of various degree has

been stated.

Key words: lead poisoning, experimental lead intoxication, transferrine, ferritin, hemosiderosis,
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Introduction

Environmental sources of lead are multiple. Lead
poisoning is the leading reason of chronic occupational
poisonings. An exposure to lead is known to damage
the central and peripheral nervous system, hemo-
poietic, cardiovascular, gastrointestinal, reproductive,
hematological systems and kidneys, and increases a
cancer risk. A lead poisoning often goes undetected,
since many of symptoms, such as stomach pain,
headaches, anxiety, irritability, and poor appetite, are
nonspecific and may not be recognized as symptoms
of lead poisoning.

Plausible mechanisms of lead carcinogenicity
include direct DNA damage, inhibition of DNA syn-
thesis or recovery [1]. 99 % of blood Pb is associated
with erythrocytes and lead effects on enzymes in the
heme biosynthesis pathway includes inhibition of
8-aminolaevulinic acid (3-ALA) dehydratase (15 mg/

dL Pb results in 50 % inhibition of ALAD), copropor-
phyrinogen (CP) oxidase and ferrochelatase, resulting
in impaired heme synthesis and accumulation proto-
porphyrin in blood and 8-ALA, CP in urine. Lead is a
cumulative poison with 27 year hali-life in the body
[2]. Therefore, a lead poisoning can cause long-term
impairments in the porphyrin metabolism. Hypo-
chromic anemia, characteristic feature of the lead
poisoning, is known to be accompanied by normal or
increased iron content in the body. The problem of
body iron overload in hereditary porphyries, nowa-
days, attracts great attention [3]. Also, there are indi-
cations on ferritin iron accumulation in animal tissues
in response to lead introduction[4]. A relation between
iron and lead transport was also revealed [5]. §-ALA is
known to promote iron release from ferritin and endo-
plasmatic reticulum [6—8], induces DNA damage in
the presence of ferritin [9], causes iron and ferritin
accumulation in the liver [7] and in brain [10]. An
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intracellular iron pool may be involved into ALA
metabolism (a role of IRE-BP in regulation of ery-
throid ALA synthase expression [11]). There is evi-
dently a need in further consideration of mechanisms
of excessive iron contribution to the pathogenesis of
lead poisoning.

Only limited data are available on the non heme iron
exchange indices in patients with lead poisoning. 82
worker of the crystal glass factory in Ukraine were
under investigation, depending on Pb concentration in
the air of the working zone of 1 mg/m? during 3
months. A diagnosis of chronic Pb intoxication was
recognized in 44 cases [7]. We estimated parameters of
non heme iron in a group of lead-exposed workers and
investigated, whether there was an increase in tissue
iron deposition in experimental lead exposure in rats.
The aim of the present study was to examine specific
part of non heme iron indices in lead poisonings.

Methodology

A set of biochemical parameters and indices of iron
metabolism in the group of lead-exposed workers
(age 42 + 11 years) were investigated. Among
patients there were individuals involved in producing
storage batteries, ceramics manufacture, polishing
lead products, painting, type setting, and electronics.
A reference group (age 40 + 14 years) had no
association with an increased occupational lead
exposure.

In other to characterize non heme iron status, indi-
ces of non heme iron exchange were determined by
means of a quantitative electron spin resonance
(ESR) technique: ferritin iron, transferrin iron, trans-
ferrin protein, chelatable iron concentrations, using
respective characteristics of ESR spectra [13, 14]
(Fig. 1). A concentration of transferrin iron associated
with blood cells [Tf — Fe], . was calculated, using a
transferrin iron concentration in blood [Tf — Fe],; and
plasma[Tf — Fe]pl, with account of a hematocrit index
Ht:

[Tf_Fe]bc _ [Tf_Fe]bl _[Zt_Fe]pl(l_Ht) '

Under elevated transferrin saturation, transferrin
saturation values determined in plasma and serum
samples were shown to be less than respective values
determined in the whole blood of the same patients
[15]. Under the increased transferrin iron concentra-

tion the difference between experimental and refer-
ence data, determined in blood and plasma, was sta-
tistically significant in contrast to the data determined
in serum. Therefore, the analysis of the blood micro
samples provided an adequate estimation of transfer-
rin iron concentration, especially at high transferrin
saturation.

Concentrations of iron in serum and lead in blood
were determined by atomic absorption spectroscopy
(5100-PC, «Perkin-Elmer»). The accuracy of AAS
analysis was checked by standard solutions. A hemo-
globin concentration was assayed by a hemoglobin-
cyanide method. The hematocrit was measured in
blood in a heparinized capillary tube and centrifuged.

An experimental lead intoxication in rats was mod-
eled by means of: injection of 1 ml lead acetate in the
dose of 0,027 mg per 100 g five times a week during
1, 2 or 3 months into stomach through a stomach
pump (a model of a chronic lead intoxication,
36 experimental animals, 6 rats in every group,
including control groups of animals); intraperitoneal
injection of 1 ml lead acetate in the dose of 0,5 mg per
100 g five times a weak within 3 weeks (a model of
sub acute lead intoxication, 12 animals or 6 in a
group) intraperitoneal injection of lead acetate in the
dose of 6,25 mg per 100 g twice a weak within 3
weeks (corresponds to 1/4 DL, and is a model of an
acute lead intoxication with expressed clinical mani-
festation, 12 animals or 6 in a group).

Control animals received the same volume of the
physiological solution. After intraperitoneal injection
of hexenal in the dose of 40 mg per kg, and decapita-
tion, sampling of spleen, liver and kidneys tissues was
performed. A histochemical investigation of 10 um
microscopic sections was performed with Pearl’s
staining for revelation of deposited iron localization in
tissues.

The data are given as mean + statistic deviation
(SD). The PI=1-p value of Fischer's distribution func-
tion was used as a normalized probabilistic measure of
differences between experimental and reference data. In
the partial case of [ = 1 P;= Snm(Tq(X,y)), where S (x)
is a Student’s distribution function or P, = 1 — p, where
there is a level of significance of «zero» hypothesis.

Results and discussion

In the group of patients with lead poisoning ([Pb]bl =
56 + 14 mg/dL) hyperferremia was revealed, which
exhibited itself in 1,4-fold increase in serum iron
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concentration, chelatable iron concentration,
determined in blood (1,8-fold, p = 0,05) and
transferrin iron concentration in blood cells (2,6-fold,
p = 0,0001; Table 1). A statistically significant 1,4-
fold increase was also revealed in transferrin saturation
in the whole blood.

There are established high reference values of blood
lead concentration (28,6 + 5,0 ug/dL) in the popula-
tion group with no association with occupational expo-
sure to lead. Previously lower values were reported for
control groups, for example 13,4 + 4,5 pg/dL [16].

Among healthy people, living in the near industrial
areas, substantially lower blood lead levels, averaging
approximately 3 ug/dL, are observed [17].

The revealed increase in transferrin saturation is
caused by the decrease in transferrin protein concen-
tration in blood of patients rather than transferrin iron
increase (Table 1, Fig. 2). Statistically significant 1,3-
fold decrease was also revealed in transferrin protein
concentration in blood in the group of patients with
zero post exposition period, resulting in 1,5-fold
transferrin saturation increase. In a sampling of

Tahle

Concentration of Pb, Hb, Ht, transferrin iron concentration |Tf — Fe], transferrin protein concentration
| Tf], transferrin saturation %Tf, ferritin iron [Ft — Fe] and chelatable iron [Df — Fe| concentration
in blood, transferrin iron concentration in blood cells, transferrin and ferritin iron concentrations in

plasma, iron concentration in serum, in a group of patients with lead poisoning, as well as patients with

zero post exposition period and with high transferrin saturation (> 36% ); the character of the experimental
data alteration, compared to the reference data (increase + or decrease &, if occurs) and relationship
between experimental data/reference data are given in parentheses

Experimental data
Reference data,
Parameter =7 n=19 Zero post exposition period | Transferrin saturation
(n=13) 236 % (n=9)
Whole blood
[Pb], ng/dl 286+ 5.0 56 £ 17 52+18 48 + 18
’ ’ P, =1,0 (1 1,8*%) P, = 1,0 (111,8%%) P, =10 (T 1,7%%)
Hb, g/l 137 £ 11 141 + 12 146 +£9 147 £ 10
Ht 0,5+0,3 0,6 0,1 0,6 0,1 0,6=0,1
[Tf— Fe], uM 15,7+29 17,9 £5,6 17,7+ 6,5 19,1 £6,6
[Tf], uM 31,2+7,7 27,1 £ 13,5 23,0+94 19,8 +7,5
(80,9 P, =0,9868; (8 0,7%) P, =0,9987 (& 0,6*%)
%TTf, % 272 +6,9 38,1 £ 15,7 41,6 £ 14,8 49,7+ 11,1
P, =0,9867 (1 1,4%) P, =0,9886 (1 1,5%) P, =0,9999 ({ 1,8%)
[Ft — Fe], uM 36,1 £11,0 101 £ 170 65+ 102 76 £ 121
(7 2,9) (T 1,8) (T2,
[Dt — Fe], uM 43+1,6 7,9+ 5,1 6,4 +3,7 51+1,4
P, =0,9542 (1 1,8%) (T 1,5) (T 1,2)
Blood cells
[Tf - Fe], uM 53+3,8 13,5+ 6,9 12,4+ 6,3 15,5+5,5
P, =0,9999(1 2,6%%) P, =0,9991(1 2,4%%) P, =0,9999(1 3,0%%)
Plasma
[Tf—Fe], uM 25,8 +4,5 25,4+ 10,8 28,7+ 10,9 30,1 £12,8
[Ft — Fe], uM 26 £22 115 £275 46 + 35 38 +28
(044 (T 1,8) (Tt 1,4
Serum
[Fe], uM 22,0 +5,7 28,0 + 8,8 28,6 +4,3 29,0 + 6,0
P, =0,9718 (1 1,3%) P, =0,9981 (T 1,3*%) P, =0,9916 (T 1,3*%)

* < 0,05: **p < 0,01.
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Figure 1. Fragments of the ESR spectra: a) — iron (lll)-apotransferrin complex in human blood: frequency
9,39 GHz, microwave power 70 mW, T 105 K; b) — iron (Ill)-desferrioxamine B complex in human plasma:
Jrequency 9,39 GHz, microwave power 50 mW, T = 105 K; ¢) — ferritin iron spectrum, tumour tissue from the
patient with glial brain tumour. Frequency 9,30 GHz, microwave power 20 mW, T 145 K. Modulation amplitude

10 G, along the abscissa magnetic field (H) in oersteds (Oe) is shown
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Figure 2. Box & Whisker Plots of the (a)
transferrin saturation and (b) transferrin
protein concentration in blood and (c)
transferrin iron concentration in blood
cells in patients with lead poisoning
(ALL), as well as patients with zero post
exposition period (ZERO_PE) and with
high transferrin saturation 36 %
(HIGH%TF)
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patients with high transferrin saturation (=36 %) sta-
tistically significant 1,8-fold increase in transferrin
saturation, compared to the reference data, also
occurs, as a result of 1,6-fold decrease of transferrin
protein steady state concentration in blood. According
to the literature data, suppression of transferrin pro-
tein synthesis by lead acetate was previously revealed
in human hepatoma HepG2 cells, whereas acute
phase reactants, albumin and human complement
C3, were not significantly affected by lead acetate
[18].

It is thought that a low-molecular iron weight
(LMWTI) pool can contribute to tissue damages, in
particular, due to amplification of the oxidative stress
[19]. Nowadays, mitochondrial inner membrane
respiratory enzymes are considered to be the main
target of iron toxicity [20]. The recent data confirm
that a labile iron concentration is an essential factor,
determining the relationship between cell prolifera-
tion and apoptosis [21]. Consequently, the size of the
LMWI pool or availability of iron for chelation (chelat-
able iron pool) are of importance for diagnostics and
monitoring of states with iron overload and are con-
sidered to be more specific indicators of an iron over-
load than a ferritin protein concentration [22]. In the
group of patients with lead poisoning we revealed
significant increase ( 1,8-fold, p = 0,05) in the chelat-
able iron concentration, determined in blood, as com-
pared to the reference data.

Statistically significant increase in transferrin iron
concentration in blood cells is also a characteristic

- [Ft_lron]
=0,968
_p=0032 7 ol
[Pb]bI
r=0,999
/ 0,953 p=0,00!
0, 047
[Df_| Iron]bl

r=0,964
T 0035

r=0,98
My «—— p=0,02

r=0,999
p=0,001

feature of patients with lead intoxication (Table 1 and
Fig. 2). Taking into account that mature blood cells,
including reticulocytes, swallow up transferring iron
[23] for heme synthesis in mitochondria [24], the
revealed transferrin iron accumulation in blood cells is
an evidence of disorders in some links of the heme
synthesis chain, rather than iron deficiency in patients.

Figure 3 shows a graph of correlations between
nonheme iron indices in the group at patients under
investigation. Statistically significant correlation was
revealed between a lead concentration in blood and
chelatable iron and a cumulated iron concentration in
blood.

On the whole, based on the P1 values as a proba-
bilistic measure of the distance between the data
(Table 1), indices, determined in the whole blood and
blood cells can be considered of as one of the most
informative to reveal the difference in iron exchange
indices between experimental and reference groups in
lead poisonings in humans.

The unequivocal way to reveal a body iron overload
is the direct evaluation of the cumulated (ferritin/
hemosiderin) iron in tissues. According to a histo-
logical study of rat tissues in experimental lead poi-
soning in the control groups of animals, moderate
iron deposits were revealed only in spleen tissues, and
predominantly in spleen red pulp, corresponding to
the physiologically normal hemosiderin formation,
resulting from erythrocyte destruction. Iron in spleen
was revealed in the form of insulated granules of the
moderate size and fine impurities in reticuloendotelial

[T-Felpe

p=0,027

[Ft_lron]pl

(Felserum

r=0,983
p=0,017

‘/r=0,;73

Figure 3. Graph of correlations between
parameters of non haem iron exchange in
patients with lead intoxication
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cells. Sometimes, hemosiderin granules were dis-
closed in the phagocyte cytoplasm, situated in sinu-
soid openings.

In dynamics of intrastomachal chronical lead intox-
ication, negligible increase in hystologically revealed
iron deposits were found only in the group of animals
after 3 months of exposure, which exhibited them-
selves as an increase in the number of macrophages,
containing small and large hemosiderin granules,
which can be classified as reticuloendotelial siderosis
of a facile degree.

In modeling subacute lead intoxication with low
lead dosage given intraperitoneally, sharply expressed
iron accumulation was revealed in the reticuloendote-
lial system and connective tissue stroma of liver, kid-
neys and spleen (Fig. 2, 3).

In acute lead intoxication in rats, in contrast to
the control group of animals and those subjected to
chronic and subacute lead intoxication, the
expressed iron accumulation was observed in the
liver. In histological preparations iron was revealed
in the form of small and large homogenous granu-
les in the cytoplasma of reticuloendotelial cells. In
the connective liver tissue insulated macrophages
were registered with the cytoplasm, filled with
small iron rich granules.

Sometimes elastic tissue in liver blood vessels was
of blue color. The data obtained are indicative of
endogenous hemosiderosis of a predominantly reticu-
loendotelial type (Fig. 4).

In contrast to the control group of animals, the
content of iron in spleen of experimental rats can be
characterized as “high”. A lot of large irregular
shaped granules were observed, predominantly in the
red pulp. Hyperplasia of reticuloendotelial spleen cells
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was observed with numerous Pearl’s reaction product
granules in cytoplasm (Fig. 5).

[ron staining also revealed homogeneously blue
roundish corpuscles in openings of kidney ducts.
Sometimes insulated macrophages with small blue
granules in cytoplasm were observed in the interstitial
tissue of kidneys. Previously, it was established that in
rats, received a single, parenteral dose of 1 mg lead per
100 g animal weight, clustering of ferritin next to the
dense fibrillar cytoplasmic lesions in kidneys resulted
in a selective effect of lead, that requires neither aug-
mented synthesis of ferritin protein nor increased
incorporation of iron into preexisting ferritin [4].

The mechanism of lead ability to promote an oxida-
tive stress in lead-exposed tissues remained basically
unclear[25]. At least partially, the effect can be attrib-
uted to the ability of aminolevulenic acid, accumulat-
ed under a lead poisoning, to release iron from ferritin
[7, 25] and endoplasmatic reticulum [8] and aggra-
vate, in such a way, an oxidative damage of cell com-
ponents, including DNA damage [9, 10].

The revealed decrease in transferrin protein con-
centration and significant increase in a chelatable iron
pool in blood and in a transferrin iron concentration in
blood cells of patients, as well as an experimental
liver, spleen and kidneys siderosis, observed in rats in
lead poisoning, are an evidence of apparent iron over-
load contribution to the pathogenesis of lead intoxica-
tion.

Conclusion

Inagroup of patients with lead poisoning hyperferremia
was revealed, which exhibited itself in statistically
significant increase in serum iron concentration,

e (-

Figure 4. Histochemical characteristics of rat liver tissue of animals of the control group and animals with
experimental acute lead intoxication (intraperitoneal injection of lead acetate in the dose of 6,25 mg per 100 g
twice a weak during 3 weeks). Pearl’s reaction with nuclei dyeing with aluminous carmine: (a) a control animal,
negative iron staining; (b) Pronounced sinusoidal siderosis of the liver from the experimental animal. Iron stain-
ing is localized predominantly in reticuloendotelial liver cells; (c) Diffuse blue coloration of cytoplasm of the
endothelium of sinusoids and star-shaped reticuloendoteliocytes of liver of experimental animals
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Figure 5. Histochemical characteristics of rat spleen tissue of animals of the control group and animals with
experimental lead intoxication (intraperitoneal injection of lead acetate in the dose of 6,25 mg per 100 g five
times a weak during 3 weeks). Pearl’s reaction with nuclei dyeing with aluminous carmine: (a) a control ani-
mal, moderate localization of iron in solitary macrophages of the spleen red pulp; (b) pronounced hemosiderosis
of spleen of an experimental animal with subacute lead intoxication (intraperitoneal injection of lead acetate in
the dose of 0,5 mg per 100 g twice a weak during 3 weeks). Macrophages of spleen red pulp with high iron con-
tent; elements of connective tissue are impregnated with iron; (c) Pronounced hemosiderosis of spleen from the
experimental animal with acute lead intoxication (intraperitoneal injection of lead acetate in the dose

of 6,25 mg per 100 g twice a weak during 3 weeks). High iron content in the spleen red pulp

chelatabable iron concentration, determined in the
blood, and transferrin iron concentration in blood
cells. Statistically significant increase was also
revealed in transferrin saturation in the whole blood.
Morphological manifestations of hemosiderosis was
registered in the experimental model of lead
intoxication in rats.
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HAPYWEHVNE METAGOANSMA YXEAE3A NPU SKCNO3Nunm cBNHUOM
(KAMVHNKO-OKCNEPUMEHTAABHBIE NCCAEAOBAHUS)

MocyaapcTeeHHoe yypeXxaeHue «IHCTUTYT MeAUMHBLI TpyAa HauMoHaALHOM akaAeMu MeAVLIHCKUX HaYK

YKpauvHbi», . Knes
2371puc MBX, MNaaHerT, FepMaHus

3UNHCTUTYT reoxmmmmn, MMHepPanoruv 1 pyaoobpasosanHust umerHn H. M. CemeHeHKo HaumoHanbHOM akaaemmn

HayK YKpauHbl, r. Knes

Axmyanvhocms. B cCOBpeMEHHOI HayYHOI JIUTEpaType B TOCJIEAHEE BpeMs TOJTHUMAETCS U aKTUBHO 00CYXKIAeTcsl BOIIPOC O
pOJIM CBUHIIA B pa3BUTHU TIEpeTpy3Ky opraHnn3Ma xenezom. [1pr aTom HapyIieHus o0OMeHa TeMOBOTO M HETEMOBOTO XeJe3a
B OpraHu3Me TIPY CBUHIIOBOM OTPABJIEHUH OCTAIOTCS HE I0CTATOUHO U3yYeHHBIMMU.

Ileav uccaedosanus — W3y4UTb OCOOEHHOCTM HapylleHUil oOMeHa TeMOBOTO M HEreMOBOrO Xeje3a y pabouux,
SKCIMOHUPOBAHHBIX Ha TMPEANPUSITUM CBUHLOM, a Takxke Mop(doJornyeckrue TpOosIBICHUsI TreMocuaepo3a Ha
9KCMEPUMEHTAIBHON MOJIeIe CBUHIIOBOI MHTOKCUKALIMU Y KPbIC.

Mamepuanvt u memoowr uccaedosarus. OOBEKTOM HcCenoBaHUs ObUtH 19 paboumx 3aBoma XyHOKECTBEHHOTO CTEKJa B
Bo3pacTe (42 £ 11) et (oCHOBHASI IPYIITa), KOTOPbIE MOABEPTaTNCH MPOoheCcCOHATBHOMY BO3IEMCTBUIO CBUHIIA, a TAKXKE
17 pabounx KOHTPOJBHOI TpyIIisl B BodpacTe (40 + 14) neT. Y Bcex 00CiIeayeMbIX ¢ TIOMOIIIBIO KOJIMUYECTBEHHOTO METOIA
3JIEKTPOHHO-CITMHOBOTO pe3oHaHca (DCP) B LieJIbHOM KPOBU, TUIa3Me U JEHKOLMTAX U3ydaau rokKa3aTesd OOMeHa xKeje3a:
KOHLEHTPaLMIO Xeje3a B GeppuTUHE, a TakXkKe KOHLIEHTPALMIO CBOOOIHOIO M CBSI3AHHOTO C XKEeJe30M TpaHcdeppuHa.
Takke 0OBbEKTOM HCClieNoBaHUsI ObITM 36 KpbhIC-CaMIIOB JJMHUM BrcTap, KOTOPBIX MCITONB30BAIU UTSI BOCIIPOM3BEICHUS
MOJIEJIA OCTPOIA, MOJOCTPOI U XPOHUYECKOW CBUHIIOBOW MHTOKCUKALIMH C LEJIbI0 MOP(OJIOrMYECKOl OLIEHKM HapylIEeHU I
oomeHa xkenesa (I11). 1 aToro U3 3aaUTHIX B MapadUH KYCOUKOB MIEYCHU U CEJIE36HKU C IIOMOIIBI0O MUKPOTOMAa TOTOBUIIN
TYCTOJIOTUYECKUE CPEe3bl, Ha KOTOPBIX MTPOBOAMIN TUCTOXUMUYECKYIO peakiuio [lepica.

Pezyavmamet. TlokazaHo, yTo mpodeccruoHaTbHbIii KOHTAKT CO CBUHLIOM MPUBOAUT K JOCTOBEPHOMY MO CPAaBHEHUIO C
koHTposeM (p < 0,05) MOBBIIEHNIO KOHLEHTPALIMK KeJie3a B CbIBOPOTKE KPOBU, B KJIETKaX KpoBU — TpaHcdeppuHa,
HACBIIIEHHOTO XeJie30M U cTernieHu (%) HachlllieHus TpaHcdeprHa KeJle30M, YTO CITOCOOCTBYET Pa3BUTHIO TIePErpy3Ku
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OopraHuMsMa XKeJIE€30M. OO0 3TOM TaKxe CBUACTEJILCTBYIOT PE3YJAbTAaTbl NMPOBEACHHDBIX 3KCIIEPUMEHTAJIbHbBIX MCCHCHOBaHV[ﬁ,
06Hapy)KI/IBLHI/IX B MNCYCHU pPa3BUTHUEC pa3anH017r CTCIICHU BbLIPAXKCHHOCTU HWHTCPCTULIMAJIBHOIO IeMOCHICpO3a, a B
CCJIE3CHKE BbIPAXXKCHHOTI'O CAEPO3a €€ KpaCHOﬁ ITyJIBIIbI.

KnaroueBble cioBa: CBUHI[0OBas MHTOKCUKAIUs, SKCIIePUMEHTAJIbHAS CBUHIIOBAas WHTOKCHKALUs, TpaHc(eppuH,
¢eppuTHH, TeMOCHIEPO3, ITEKTPOHHO-CIINHOBBIN PE30HAHC, MEPErpy3Ka OPraHNu3Ma JKeJIe30M

Ay6siHoga l. N, Ayroscbkikuii C. N.', Muxaiinik 0. M.2, AyaueHko H. 0.3

NOPYLWEHHSI METAGOAISMY 3AAISA NPU EKCNO3ULLIT CBUHUEM
(KAIHIKO-EKCNEPVUMEHTAADBHI AOCAIAYKEHHS)

1AepykaBHa yCTaHOBa «IHCTUTYT MeAMUVHM NpaLi HauioHaAbLHOT akaaemii MeANYHNX HayK YKpaiHu», M. Kuis
2ETpic MB6X, MNAaHerr, Hime4unHa

3IHCTUTYT reoximii, MiHepaorii Ta pyaoyTsopeHHst imeHi M. M. CemeHeHKa HauioHaAbHOT akaaemii HayK YKpaiHn,
M. Kviis

Axmyanvhicms. OCTaHHIM YacoM y CyYacHili HayKOBill JliTeparypi MigHIMAarOThCS Ta aKTMBHO OOTOBOPIOIOTHCS MUTAHHS
LIOJ0 POJIi CBUHIIO B PO3BUTKY TepeBaHTaXEHHsS opraHizMmy 3aiizoM. [Ipu 1pomy mopyiieHHs1 OOMiHY réMOBOTO Ta
HEreMOoBOTIO 3aJli3a B OpraHi3Mi Ipu CBUHIIEBii iHTOKCHKALIil 3aIMILIAI0TLCS 111e He BUBYSHUMMU.

Mema docaidocennss — BUBYUTU OCOOJIMBOCTI OOMiHY '€éMOBOIO Ta HEreMOBOIO 3aji3a B MpalliBHUKiB, EKCIIOHOBAHUX Ha
BUPOOHUIITBI CBUHIEM, a TaKOX MOPGOJIOTiUHI MPOSBU PO3BUTKY T€MOCUIEPO3Y MPU €KCIEPUMEHTATbHI CBUHLIEBI
IHTOKCHKAaLlii B LIypiB.

Mamepiaru ma memoodu docaioxncenns. O0’€KTOM KIiHIYHUX MOCIiIKeHb Oynu 19 mpaliBHUKIB 3aBOMY XYIOXHBOTO CKJIA,
BikoM (42 * 11) pokiB (0CHOBHA TpyIla), sKi 3a3HaBaJii BUPOOHUYOIO BILIMBY CBUHIIO Ha BUPOOHMIITBI, a Takox 17
MpaliBHUKIB KOHTPOJbHOI Tpynu, BikoM (40 *= 14) pokiB. ¥ BciX mpalliBHUKIB 3a TOMOMOIOI0 KiJIbKiCHOTO METOMY
eJIeKTpOHHO-cIiHOBoro pe3oHaHcy (ECP) y winbHil KpoBi, 11 1a3mi Ta JieiiKoluTax BUBYAIM MOKa3HUKU OOMiHY 3ai3a:
KOHILIEHTpAIllil0 3aJli3a (PeppuUTHHY, a TAKOX KOHIIEHTPAIlil0 BUIBHOTO Ta 3B’S3aHOTO 3 3a1i30M TpaHchepuHy. O6’ekToM
eKCITePUMEHTATbHUX TOCTIIKeHb Oyn 36 caMIiB OL1MX HypiB JIiHii Bictap, siki OyJiM BUKOPUCTAHI U151 BIATBOPEHHST MOJETi
TOCTpOi, MATOCTPOI Ta XPOHIUYHOI iIHTOKCHKAIIil CBUHIIEM 1T MOPGOJIOTiYHOI OLIIHKK TTopyIleHb oominy 3amiza (111). dxs
1IbOTO 3 3aJIUTUX Yy MapadiH IIMaTOYKiB MEUiHKM Ta CEJE3iHKMU IIypiB TOTYBaJIu MiKPOTOMHI 3pi3u, Ha SKMX MTPOBOIUIU
rictoxiMiuHy peakiuito ITepica.

Pe3yasbmamu. TlokazaHo, 110 mpodeciiiHuii KOHTaKT 3i CBUHLIEM MPU3BOAUThH 10 CTATUCTMYHO 3Hauumoro (p < 0,05)
MOPiBHSIHO 3 KOHTPOJIEM 30iJIbIIIEHHSI KOHIIEHTpALIil 3aJ1i3a B CUPOBATIIi KPOBi, Y KJIITUHAX KPOBi TpaHC(hEpUHY, HACUYEHOTO
3aj1i30M, Ta cTyreHst (%) HacuYeHHs TpaHChEepUHY 3aJ1i30M, 1110 CTIPUsIE PO3BUTKY MepeBaHTaXEHHsI OpraHizmy 3aiizom. Ha
1Ie TaKOX BKa3YIOTh PE3YJIBTaTH MPOBEACHNX EKCTIEPUMEHTATbHUX MOCTIIKEeHb, SIKi B TIEUiHIli IIyPiB BUSBUIN PO3BUTOK
Pi3HOTO CTYIEeHsT BUPaXKEHOCTi iHTEPCTULIIaTbHOTO TEMOCUACPO3Y, a B CeJIe3iHIli, BilMOBiAHO, BUPAaXKEHOTO TeMOCHUIEPO3Y
YEepPBOHOI MYJILIIM OpraHa.

KirouoBi ciioBa: CBUHIEBA iHTOKCHKAI[isl, €KCIIEPUMEHTAJIbHA CBUHIEBA iHTOKCHKAIis, TpaHchepu, pepuru,
reMocHuepo3, eJeKTPOHHO-CIiHOBUII Pe30HAHC, IePEBAHTAKEHHS OPraHiamy 3ajizom
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