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gested carbohydrates. No significant difference between the indices of triglyceride level in the alveolar bone
and the gum tissue in the 3™ group animals was found (P3,120,01-0,05) compared to the corresponding in-
dices in the 1% group animals. Conclusions. The level of triglycerides in the periodontal tissues of the ex-
perimental animals depends on the food ration. When keeping animals on unbalanced vegetable fat ration
the signs of insulin resistance in the periodontal tissues are detected to be increased. The unbalanced ani-
mal fat ration does not affect the studied tissues.
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FEATURES OF HUMORAL REGULATION MECHANISM OF IRON DELIVERY TO THE

BONE MARROW IN CONDITION OF HYPOXIC HYPOXIA ACTION
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Iron is necessary to each organism. Ability of this transition metal exists in two redox conditions makes it
useful in catalytic center of the primary biochemical reactions. DNA synthesis, transporting of oxygen and
electrons and respiration require the iron. The same qualities, that make the iron useful in each of these re-
actions, make it toxic. Free iron has the ability to generate the oxidative radicals that damage the main bio-
logical compounds such as lipids, proteins and DNA. Humans iron metabolism is characterized by regulation
of reabsorption and excretion of iron’s quantity. Inadequate responses or the absence of responses lead to
anemia or iron overload. Until that time, the mechanism and regulatory factors that provide process of iron
metabolism regulation in organism and sufficient delivery of iron to the bone marrow for synthetic processes,
is not clearly established. The question about realization of feedback between hematopoiesis in the bone
marrow and iron delivery system for providing adequate synthesis of hemoglobin by erythroid elements re-
mains one of the unsolved problems of classic hematology. Object. To determine the influence of thin hu-
moral factors of iron metabolism in rats after hypoxic hypoxia action. Methods. Studies were done on 166
white laboratory male rats. Animals were divided into 5 groups: the 1°' group — intact rats (I); the P group —
the rats — donors of blood serum (D), were placed into the hypoxia chamber and undergo of hypoxic hypoxia
action during 18 hours, barometric and oxygen partial pressure in the hypoxia chamber corresponded with
notional “height” to 4,000 meters above sea level; the 3 a group — rats-recipients 1of blood serum (R1), which
were introduced intramuscularly 2 ml of blood serum of the 2° animals group; the 4" group — rats-recipients 2
(R2), which were introduced intramuscularly 2 ml of blood serum of the 3 animals group; the 5 group —
control (C), animals were placed into the hypoxia chamber without changes of barometric and partial pres-
sure and were introduced inframuscularly 2 ml of physiological solution. To determine the influence of thin
humoral factors of iron metabolism in rats after hypoxic hypoxia action the whole blood and serum were stud-
ied. Laboratory clinical tests, biochemical and statistical methods to determine reticulocytes, erythrocytes,
hemoglobin quantity and hematocrit, indicators of iron serum, total iron binding capacity (TIBC) and unsatu-
rated iron binding capacity (UIBC) were used. Results. On the 1% day after 18 hours of the animals’ staying
under hypoxic hypoxia conditions the increase quantity of reticulocytes were detected. The indicators of
blood serum iron transport were decreased except indicators of UIBC. In the studies of animals — recipients
1, with erythropoietin’ absence in their blood serum, were determined that in the group of animals — recipi-
ents 2 indicators of total iron and transferrin saturation were twice bigger in comparison with control group.
On the 5" day, the indicators of total iron and transferrin saturation were decreased relatively to the 3 4 day,
but were increased relatively to the control group. On the 7" day total iron, TIBC, UIBC and transferrin satu-
ration return to norm and did not differ in all groups. Conclusions. Thus, during activation of erythropoiesis
the increasing delivery of iron to the bone marrow is not stimulated by erythropoietin. Researches showed,
that under the action of this hormone the conditional factor of a thin humoral regulation is participating in one
of the stages of stimulation of iron mobilization was formed.
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Inroduction damage the main biological compounds such as
lipids, proteins and DNA. Human body iron
metabolism is characterized by balance between
re-absorption and excretion of iron quantity.
Inadequate responses or their absence lead to
anemia or iron overload [8]. Recently, much
attention of physiologists, pathophysiologists and
clinicians has been paid to the issue on iron
homeostasis regulation that is an important
process for normal organism functioning. lron

Iron is essential for living organisms. This
transition of the metal exists in two redox
conditions, which make it useful in catalytic center
of the primary biochemical reactions. DNA
synthesis, transporting of oxygen and electrons,
and respiration require the iron. The same
qualities, that make the iron useful in each of
these reactions, make it toxic. Free iron has the
ability to generate the oxidative radicals that
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metabolic disorders, its deficiency or excessive
amount determine a pathogenesis of most
diseases [2]. Iron regulation disorders, whether
they are hereditary or acquired, lead to iron
deficiency in organism and can cause severe
diseases. Shortage of iron due to poor dietary
intake results in iron deficiency anemia (IDA) [7,9],
and this problem remains urgent for medicine
despite great progress in diagnosis and treatment
of IDA. Activity of all proteins that participate in
iron metabolism is strictly regulated that enables
to maintain iron homeostasis [1]. Nevertheless,
the mechanism and regulatory factors that provide
iron metabolism regulation in organism and
sufficient iron delivery to the bone marrow for
synthetic processes, is still unclear. The question
about realization of feedback between bone
marrow hematopoiesis and iron delivery system
for providing adequate synthesis of hemoglobin by
erythroid elements remains one of the unsolved
problems of classic hematology.

Object: to determine the influence of fine
humoral factors of iron metabolism in rats
exposed to hypoxic hypoxia.

Materials and methods

Studies were carried out on 166 white
laboratory male rats. Animals were divided into 5
groups: the 1% group involved intact rats (1). The
2° group included rats who were donors of blood
serum (D). They were placed into the hypoxia
chamber and underwent hypoxic hypoxia during
18 hours, barometric and oxygen partial pressure
in the hypoxia chamber corresponded to notlonal
“height” of 4000 meters above sea level. The 3"
group involved rats-recipients 1 of blood serum
(R1), who were administered 2 ml of bIood serum

taken from the anlmals of the 2¢ group,
intramuscularly; the 4" group included rats-
recipients 2 (R2), who were introduced

intramuscularly 2 ml of blood serum taken from
the animals of the 3" group; the 50 group was
control (C) and made up of animals placed into
the hypoxia chamber without changes of
barometric and partial pressure. These animals
were introduced 2 ml of physiological solution
intramuscularly. Keeping the animals and their
involving into experiments were carried out
according to the regulations of European
convention on the protection of vertebrata’, which
are used for experimental and other scientific
purposes (Strasbourg, 18.03.86), the low of
Ukraine “Animal Protection from Cruel Appeal” (Ne
1759 from 15.09.2009). The killing and further
takmg the material from the animals of the 2¢, 3",

50 groups were done on the 1% and 3" da (S after
exposure to hypOX|a and in animals of 4" group
on the 39 5" 7" days. The parameters we
evaluated in the study were the following: the
reticulocytes quantity by the standard kit
ReticuloFarb “Filisit” (Ukraine); the red blood cells
(RBC), hemoglobin amount and hematocrit were
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assayed by the haematology analyzer MYTHIC 18
(France); iron serum was assessed by the Kkit
Zalizo Prestige 24i “CORMEY”(Poland); total iron
binding capacity (TIBC), unsaturated iron binding

capacity (UIBC), percentage of transferrin
saturation (TS) were evaluated by the kit
Zalizozv’yazuyuchya zdatnist  Prestige  24i

“CORMEY” (Poland) in an automatic biochemical
analyzer PRESTIGE 24i (Japan). Processing of
the obtained numerical results was conducted

through statistical methods - STATISTICA® for
Windows 6.1 (StatSoft Inc., Ne
AXXR712D833214FANS). The difference
between the variables was considered statistically
significant at the p < 0,05.

Results
On the 1% day after hypoxia chamber action
the amount of erythrocytes, hemoglobin,

hematocrit and blood serum unsaturated iron -
binding capacity in the donors of experimental
group animals did not differ from the findings
demonstrated by the animals of intact and control
groups (tabl. 1). The reticulocytes were
S|gn|f|cantly mcreased (26,1£2,2) compared with
the 1% and 5" groups (18,2+0,7; 18,4+0,8
accordingly). Indicators of serum iron (24,2+0,9),
blood serum total iron binding capacity (44,3+1,1)
and percentage of transferrin  saturation
(55,7+2,7) were significantly decreased compared
with intact and control groups (tabl. 1). During the
experiment the indices of peripheral blood and
blood serum iron — transport function in the
animals of intact group did not significantly differ
from the indices in the control group (tabl. 1). On
the 3" day after hypOX|c hypoxia action, in
animals of the 2¢ experimental group the
erythrocytes,  hemoglobin and  hematocrit
indicators did not differ from those indices in the
1% and 5' groups (tabl. 1). The reticulocytes were
significantly increased (41, 1+O ,7) compared with
rats on the 1% day in the 2° experimental group
(26, 1+O ,9) and intact group (18,2+0,7). In rats of
the 2¢ experimental group the total blood serum of
iron was increased (44,6%1,2) in comparison with
intact group — (32,4+0,9). Blood serum TIBC of
experimental animals significantly higher (79,311,8)
than indicators of intact group (47,6x1; p< 0,05).
Blood serum UIBC of the 2° experimental group
greatly increased (31,2+1,4) relatively to the control
(15,1£1). Transferrin saturation indicator of
experimental group is less (52,3+2,8) than control
indicators (68,212,2). On the 1St day after injection
of animals — donors’ blood serum in rats’ recipients
1 the reticulocytes quantity is significantly
increased (39,1+0,6) in comparison with control
and intact groups (18,7£0,7; 18,2+0,7). Hematocrit
and quantity indicators of erythrocytes and
hemoglobin do not dlffer from the same
parameters of the 1% and 50 groups (tabl. 2).
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Table 1
Indicators of rats (donors) peripheral blood and iron-transport function (n=6)
Intact Control Experiment
1 day 3 day 1 day 3 day
Reticulocytes (%,) 18,240,7 18,440,8 17,6+0,6 26,1+0,9% 41,1+0,7>
Erythrocytes (x10'/L) 7,74%0,4 7,7620,5 7,74%0,5 7,64+0,4 7,65+0,5
Hemoglobin (g/L) 156,148,7 155,448,7 156,248, 1 155,3+7,9 155,8+8,4
Hematocrit (%) 43,2+0,8 42,7+0,8 42,2+0,7 43,1+0,9 42,9+0,8
Iron (UM /L) 32,4+0,9 33,4+0,7 33,7+0,8 24,2+0,9 44,6+1,2>
TIBC (UM /L) 47,611 48,2+0,9 48,1+0,8 44,3+1,1% 79,3+1,8%
UIBC (UM /L) 15,2+0,8 15,0+0,9 15,141 21,1+0,8 31,2+1,4%
TS (%) 68,6+2,6 67,1121 68,2+2,2 55,7+2,7% 52,3+2,8%=

Notes: “ - the result is significant in comparison with intact group, (p<0,05);
= the result is significant in comparison with previously observations term’s (p<0,05).

Relatively the total iron indicators (32,4+0,9; groups accordingly, total iron indicators
32,7¢1,1), TIBC (47,611,1;47,2+1,2), UIBC (44,9+1,6), TIBC (63,3%1,9), UIBC (20,4+1,7),
(15,240,3; 15,3+0,8), transferrin  saturation transferrin saturation percent (71,2+2,2) of the 3"
percent (68,6+2,6; 67,9+2,2) of intact and control experimental group is significantly increases.

Table 2

Peripheral blood and iron-transport function indicators in rats — recipients 1 of experimental group after injection of animals — donors’
blood serum (n=6)

Intact Control Experimental
Recipients 1 Recipients 1

Reticulocytes (%) 18,2+0,7 17,7+0,7% 39,1+0,6%

Erythrocytes (x10'/L) 7,74%0,4 7,7620,4 7,65+0,6

Hemoglobin (g/L) 156,1+8,7 156,2+8,5 156,418,6

Hematocrit (%) 43,2+0,8 43,10,7 42,5+0,6

Iron (UM/L) 32,4+0,9 32,7+1 44,9+1,6%

TIBC (UM /L) 47,61 47,2412 63,3+1,9%

UIBC (UM /L) 15,2+0,8 15,3+0,8 20,4+1,7%

TS (%) 68,6:2,6 67,9+2,2 71,242,2%

Notes: “ - result is significant in comparison with intact group, (p<0,05).

Peripheral blood and iron transport function (79,210,8), TIBC (110,2+0,8), UIBC (42,0+2,2),
indicators in recipients from the 1°* till 7" days do transferrin  saturation (79,0£2,7) continued to
not differ from indicators of intact group (tabl. 3) increase relatively the 1% experiment day (Tab. 3)
that is why hereinafter these terms will not cite. and in comparison with control rats group
Hematocrit and the reticulocytes, erythrocytes and (31,7+0,8; 48,3+0,9; 15,3+0,9; 68,71+2,4).
hemoglobin quantity in recipients of experimental On the fifth day it was determined the
group during seven days remain unchanged decrease of indicators of total iron (46,8+0,7),
compared control group (tabl. 3) and will not be TIBC (67,3+0,6), UIBC (22,4+2,1), transferrin
compared further. On the first day after injection of saturation (68,6+2,4) relatively the 3" day (tabl.
group recipients 1 blood serum in recipients 2 of 3), but they increased relatively to control group
experimental group detected the increase (32,410,9; 47,3+0,7; 14,7+0,7; 67,912,8).
indicators of total iron (46,7 10,4), TIBC On the seventh day total iron (32,6+0,8) TIBC
(66,410,6), UIBC (19,7%0,7), transferrin saturation (48,0,210,6), UIBC (15,3%£0,7), transferrin
(70,7+£2,8) relatively to intact group (32,410,9; saturation (67,2+2,3) returned to the norm
47,6x1; 15,2+0,8; 68,6+2,6 accordingly). relatively to intact and control groups.

On the third day the indicators of total iron
Table 3
Peripheral blood and iron-transport function indicators in rats — recipients 2 of experimental group after injection of animals —
recepients’1 blood serum (n=6)

Control Experimental
Intact Recipients 2 Recipients 2
1day 3 day 5 day 7 day 1 day 3 day 5 day 7 day
Reticulocytes (%) 18,2+0,7 18,4+0,7 18,1£0,8 17,8+0,8 18,3+0,6 18,3+0,8 19,2+0,7 18,6+0,7 18,3+0,8
5(?’6'1‘5‘/1")“95 774:04 | 7,26:09 | 7.44:06 | 7,91:08 | 7,56:06 | 7,6120,7 | 7,67£0,9 7,56£0,7 7,46:0,8
Hemoglobin (g/L) 156,1+8,7 158+8,8 15749,1 1568,9 15448,7 157,819,2 156,619,7 158,2+8,6 155,48,9
Hematocrit (%) 43,2+0,8 42,6+0,8 42,9+0,9 42,4+0,7 44+0,8 42,7+0,9 42,3+0,7 43,2+0,6 42,1+0,8
Iron (UM/L) 32,4+0,9 32,8+1 31,7+0,8 32,4+0,9 32,7+0,7 46,7+0,4 79,2+0,8 46,8+0,7 32,6+0,8
TIBC (uM/L) 47,611 48,2+0,7 48,3+0,9 47,3+0,7 48,4+0,8 66,4+0,6™ 110,2+0,8% 67,3+0,6> 48,0+0,6°
UIBC (uM/L) 15,2+0,8 15,4+0,8 15,3+0,9 14,7+£0,7 15,7+0,8 19,7+0,7% 42,0+2,2% 22,4+2,1%> 15,3+0,7=
TS (%) 68,612,6 68,1+2,2 68,7+2,4 67,9+2,8 67,5+2,7 70,7+2,8% 79,0+£2,7%> 68,6+2,4%> 67,2+2,3>

Notes: *- result is significant compared intact group, (p<0,095);
“- result is significant compared previously observations term, (p<0,05).
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Discussion

Humans possess elegant control mechanisms
to maintain iron homeostasis by coordinately
regulating iron absorption, iron recycling, and
mobilization of stored iron. Dietary iron absorption
is regulated locally by hypoxia inducible factor
(HIF) signaling and iron-regulatory proteins (IRPs)
in enterocytes and systematically by hepatic
hepcidin, the central iron regulatory hormone [13].
Moreover, the modeling of hypobaric hypoxia plus
ferrous sulfate (FeSO4) effectively alleviated
weight loss and intestinal mucosa damage
induced by hypobaric hypoxia, whereas FeSO4
aggravated hypobaric hypoxia-induced weight
loss, liver enlargement, spleen atrophy, and
intestinal damage [12]. The iron biomarkers study
in conditions of acute hypoxia after exercise
showed that the level of serum ferritin and
transferrin significantly were increased
immediately in post-exercise conditions, but
returned to baseline 3 hour later [6]. The research
of a transport and metabolism adaptation under
hypoxia in mountaineers determined that under
hypoxemic conditions, the hepcidin function is
repressed and duodenal iron transport was rapidly
up - regulated. These changes may increase
dietary iron uptake and allow release of stored
iron to ensure a sufficient iron supply for hypoxia-
induced compensatory erythropoiesis [5].

It was determined the erythropoiesis
stimulation that confirmed the increase quantity of
blood reticulocytes at the first day, after 18 hours
staying of animals in conditions of hypoxic
hypoxia. In response to said conditions, the
erythropoietin was appeared in the blood, after
stimulation of the erythropoiesis [3]. The indicators
of transport iron in the blood serum were
decreased (exception was the indicator UIBC) due
to the stimulation of hematopoiesis requires more
iron’s quantity from the blood serum, but the
increase of its absorption gets behind the needs.
The absorption’s increase leads to appearance in
the small intestine of the new microvilli, which
updated in a two days [4]. Already, at the third day
after hypoxia modeling, the transport iron blood
serum increasing, a reticulocytes concentration
returned to normal, such as animals’ blood serum
with stimulated erythropoiesis obtained on the
third day, after staying in a hypoxia chamber did

not contain the erythropoietin (T1/2 of
erythropoietin is a half of an hour) [11].
It is considered that stimulation of an iron

absorption and reutilization connecting with the
hepcidin’ level under influence of formed during
hypoxia or induced by hypoxia factor (HIF), or by
stimulant erythropoiesis — erythropoietin [10]. For
checking this hypothesis, we studied the influence
of animals — recipient 1 serum, which was
erythropoietin — free. Findings at the group of
recipient 2 showed, that during erythropoiesis
activating the increasing delivery of iron to the
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bone marrow is not stimulated by erythropoietin.
Possibly, under the action of this hormone the
conditional factor of a thin humoral regulation of
the iron metabolism was formed to stimulate the
iron mobilization.

Conclusions and perspective

During the activation of erythropoiesis the
increasing iron delivery to the bone marrow is not
stimulated by erythropoietin. Researches show
that under the action of this hormone the
conditional factor of fine humoral regulation is
formed participating in one of the stages of
stimulation of iron mobilization.

Acknowledgments

The authors thank to Svetlana V. Gorbacheva
from Clinical Diagnostic Laboratory of Research
Educational Medical Center “University Clinic” for
her assistance in conducting this study.

References

1. BopobbeB A.WN. PykosogcTtso no rematonoruun / A.V. Bopobbes. -
Wan. 2-e. — M. : MeauumHa, 2005. - 366 c.

2.  JlybsHoBa W.IN. CoBpeMeHHbIn 0630p MeTabonuama xenesa npu
natonoruu / W.M. Jly6siHoBa // AkTyanbHble Npobnembl TpaHcnop-
THOM MeanuuHbl. — 2010. - Ne 2. — C. 47-57.

3. Maenos A.[l. 3pUTponoas, apuTponoaTuH, xeneso / A.[l. Naenos.,
E.®. MopwakoBa, A.lI. PymsiHues. — M. : GEOTAR Media, 2011.
- 304 c.

4.  ®dunumoHoB B.U. 3puTponosas m MexaHu3Mbl perynsiumm ypoBHs!
xenesa nnasmel kposu / B.W. dunumoHos // MNazeTa “HoBoctn me-
OVUUHBI U dhapmauumn” kapguonorus. — 2010. - Ne 237.

5. Goetze O. Adaptation of iron transport and metabolism to acute
high-altitude hypoxia in mountaineers / O. Goetze, J. Schmitt, K.
Spliethoff [et al.] // Hepatology. - 2013. - Ne 58/6. — P. 2153-2162.
— Pexxum pgoctyny doi: 10.1002/hep.26581. Epub 2013 Oct 11.

6. Govus A.D. Acute hypoxic exercise does not alter post-exercise
iron metabolism in moderately trained endurance athletes / A.D.
Govus, C.R. Abbiss, L.A. Garvican-Lewis [et al.] // Eur. J. Appl.
Physiol. - 2014. -Ne 114(10). — P. 2183-2191. - Pexwum goctyny
doi: 10.1007/s00421-014-2938-2. Epub 2014 Jul 3.

7.  Muckenthaler M.U. Fine tuning of hepcidin expression by positive
and negative regulators / M.U. Muckenthaler // Cell Metab. — 2008.
-Ne 8 (1).—P. 1-3.

8. Roy C.N. Iron homeostasis: new tales from the crypt / C.N. Roy,
C.A. Enus // Blood. — 2000. — Vol. 96, Ne 13. — P. 4020-4027.

9. Toledano M. Hepcidin in acute iron toxicity / M. Toledano, E.
Kozer, LH. Goldstein, Abu-Kishk [et al.] // Am. J. Emerg. Med. —
2009. — Vol. 27, Ne 7. — P. 761-764.

10. Wei-Na Kong. Effect of erythropoietin on hepcidin, DMT1 with IRE,
and hephaestin gene expression in duodenum of rats / Kong Wei-
Na, Yan-Zhong Chang, Shu-Min [et al.] // Journal of Gastroen-
terology. — 2008. — Vol. 43, Ne 2. - P. 136-143.

11.  Wieczorek L. Molecular biology of Erythropoietin / L. Wieczorek,
P. Hirth, K.B. Schope // Prod. Develop. Pharmac. — 1991. - Ne 2. —
P. 13-16.

12.  Xu C. Effect of iron supplementation on the expression of hypoxia-
inducible factor and antioxidant status in rats exposed to high-
altitude hypoxia environment / C. Xu, C. Dong, C. Xu [et al.] // Biol.
Trace Elem. Res. — 2014. — Vol. 162, Ne 1-3. — P. 142 -52. — Pe-
xum goctyny doi: 10.1007/s12011-014-0166-6. Epub 2014 Nov 8.

13. Zhang A.S. Molecular mechanisms of normal iron homeostasis
Hematology. / A.S. Zhang, C.A. Enns // Am. Soc. Hematol. Educ.
Program. — 2009. — P. 207-214. — Pexum poctyny doi:
10.1182/asheducation-2009.1.207.

References

1. Vorob'ev A.l. Rukovodstvo po gematologii / A.l. Vorob'ev. - Izd. 2-
e.— M. : Medicina, 2005. - 366 s.

2.  Lubjanova |.P. Sovremennyj obzor metabolizma zheleza pri
patologii / I.P. Lubjanova // Aktual'nye problemy transportnoj
mediciny. — 2010. - Ne 2. — S. 47-57.

3. Pavliov A.D. Jeritropojez, jeritropojetin, zhelezo / A.D. Pavlov, E.F.
Morshakova, A.G. Rumjancev. — M. : GEOTAR Media, 2011. —
304 s.

4. Filimonov V.l. Jeritropojez i mehanizmy reguljacii urovnja zheleza
plazmy krovi / V.I. Filimonov // Gazeta “Novosti mediciny i
farmacii” kardiologija. — 2010. - Ne 237.



BICHUK B/TH3Y « YKpaincoka meouiHa cmomamoioZiuna aKkaoemisy

5. Goetze O. Adaptation of iron transport and metabolism to acute 10. Wei-Na Kong. Effect of erythropoietin on hepcidin, DMT1 with IRE,
high-altitude hypoxia in mountaineers / O. Goetze, J. Schmitt, K. and hephaestin gene expression in duodenum of rats / Kong Wei-
Spliethoff [et al.] // Hepatology. - 2013. - Ne 58/6. — R. 2153-2162. Na, Yan-Zhong Chang, Shu-Min [et al] // Journal of
— Rezhim dostupu doi: 10.1002/hep.26581. Epub 2013 Oct 11. Gastroenterology. — 2008. — Vol. 43, Ne 2. - R. 136-143.

6. Govus A.D. Acute hypoxic exercise does not alter post-exercise 11.  Wieczorek L. Molecular biology of Erythropoietin / L. Wieczorek,
iron metabolism in moderately trained endurance athletes / A.D. P. Hirth, K.B. Schope // Prod. Develop. Pharmac. — 1991. - Ne 2. —
Govus, C.R. Abbiss, L.A. Garvican-Lewis [et al.] // Eur. J. Appl. R. 13-16.

Physiol. - 2014. -Ne 114(10). —R. 2183-2191. - Rezhim dostupu 12.  Xu C. Effect of iron supplementation on the expression of hypoxia-
doi: 10.1007/s00421-014-2938-2. Epub 2014 Jul 3. inducible factor and antioxidant status in rats exposed to high-

7. Muckenthaler M.U. Fine tuning of hepcidin expression by positive altitude hypoxia environment / C. Xu, C. Dong, C. Xu [et al.] // Biol.
and negative regulators / M.U. Muckenthaler // Cell Metab. — 2008. Trace Elem. Res. — 2014. — Vol. 162, Ne 1-3. — R. 142 -52. —
-Ne 8 (1).-R.1-3. Rezhim dostupu doi: 10.1007/s12011-014-0166-6. Epub 2014

8. Roy C.N. Iron homeostasis: new tales from the crypt / C.N. Roy, Nov 8.

C.A. Enus // Blood. — 2000. — Vol. 96, Ne 13. — P. 4020-4027. 13. Zhang A.S. Molecular mechanisms of normal iron homeostasis

9. Toledano M. Hepcidin in acute iron toxicity / M. Toledano, E. Hematology. / A.S. Zhang, C.A. Enns // Am. Soc. Hematol. Educ.
Kozer, LH. Goldstein, Abu-Kishk [et al.] / Am. J. Emerg. Med. — Program. — 2009. — P. 207-214. — Rezhim dostupu  doi:
2009. — Vol. 27, Ne 7. — R. 761-764. 10.1182/asheducation-2009.1.207.

Pedepar

OCOB/MBOCTI 'YMOPAINBHOI PEMYNSILYIT MEXAHI3MIB JOCTABKM 3AMNI3A 10 KICTKOBOIrO MO3KY 3A YMOB [ifi
FNOKCUYHOI MMNOKCIi

dinimoHos B.I., Bypera I.1O.

Knto4voBi crnoBa: epuTpounT, PETUKYNOLUT, 3ani3o, rinokcid, Lypu.

MeTolo pobGoTM CTano BMBYEHHSI OCOONMBOCTEN rymoparbHOi perynsilii MexaHiamiB 4OCTaBku 3ari3a B
KICTKOBUIA MO30OK B yMOBax fil rinokciyHoi rinokcil. IMig 4yac aktusauii eputponoesy 36inbleHHs 40CTaBKu
3anisa B KiCTKOBUA MO30K HE CTUMYIHOETBCS eputponoeTnuHoM. [locnigpkeHHa nokasanu, Wo nig gieto uboro
FTOPMOHY YTBOPKETECA SKUACH YMOBHWUWA (PakTOp TOHKOI rymopanbHOI perynsuii, sikMi BnnuBae Ha
meTaboniam 3ani3a, 36inbLUyo4M NOro piBEHb B CUPOBATL, KPOBI.

Pedepar
OCOBEHHOCTW I'YMOPAIIbHOW PEMYNALM MEXAHM3MOB AOCTABKM XKENE3A B KOCTHbIA MOSI B YCNOBUSX
OEVNCTBUA M’MMNOKCUYECKOW MMMNOKCUM
dunumonos B.U., Bypera U.10.
KntoueBble crioBa: SPUTPOLUT, PETUKYIIOLINT, Xene3o, N’MNOKCUA, KpbiChbl.

Llenbto paboTbl iBUNOCH M3y4YeHNne OCOBEHHOCTEN ryMoparibHOW perynsuum MexaHM3moB LOCTaBKU XKe-
nesa B KOCTHbIA MO3r B YCMOBUAX AEUCTBUA TMNOKCUYECKON rMnokcun. Bo Bpems akTMBauum aputponoasa
yBennyeHne OOCTaBKU Xefne3a B KOCTHbIA MO3r HEe CTUMYIIMPYETCS SpUTPONoaTUHOM. MccrneaoBaHusa noka-
3anu, 4To NnoA OelcTBMEM 3TOro ropMoHa 0OpasyeTcs HEKUI YCIOBHbIA DakTop TOHKOW ryMopanbHOW pery-
NAUUK, KOTOPbIV BRMSIET Ha MeTabonnam xenesa, yBenmyneasi €ro ypoBeHb B CbIBOPOTKE KPOBMU.

YK 616.833.58-001.3: 615.916:546.49]-085:57.012.14; 57.084
Lllamano C.M.

YJNIbTPACTPYKTYPHI 3MIHU TPABMOBAHOIO CIAHU4YHOIO HEPBA LLYPIB HA
TNI PTYTHOI IHTOKCUKALII TA IT ®APMAKOJ1IOIN4YHOI KOPEKLII

HaujoHanbHun meauyHni yHiBepcuteT iMmeHi O.O. boromonbus (M. Knis)

HazanbHum 3anuwaembscsi 8USHEHHS U8y thapMakoriogidHUX rpernapamie siki 6 nokpawuiu MexaHiamu pe-
2eHepauii nepughepiliHux Hepeig 3 ypaxysaHHIM mpogidHux ¢hakmopie. Memoto daHoeo docnidxeHHs1 6yrio
rpo8edeHHSI MOPIBHSBHO20 YIbmpacmpyKmypHO20 aHasi3y nepughepiliHo2o Hepsa wypie 3a ymos Mikpomep-
Kypianiamy i3 3acmocygaHHSIM aHmMuoKcudaHmHo20 ripenapamy ma 6e3 ¢gpapmakomeparnii. B docnidax Ha 6i-
nux wypax, sKki 6ynu posnodineHi Ha dei 2pynu, eidmeopuriu ekcriepumMeHmarbsHy Modesnb mpaemu  CiOHUYHO-
20 Hepesa 3a yMo8 MiKpoMepKypianismy. Y nicrigonepauitiHoMy nepiodi wypam rnepuwoi epynu ¢hapmakomepa-
niro He npoeodusiu, 8 dpyeili epyri meapuHam 8HyYmMPIlHLOOYePE8UHHO 8800USTU WODEHHO MPOMS20M 2 MuX-
Hig po34UH miompua3osiHy. [ocnidxysanu yrnbmpacmpykmypHy opaaHisauito ma MopghoMempuyHy Xxapak-
mepucmuky ducmarbHo20 8i0pi3Ky CiOHUYHO20 Hepea Yepe3 6 ma 12 muxHig rnicris nowkodxeHHs. [pose-
OeHe QocniKeHHs ceid4Yumb, W0 y 2pyrnu meapuH, SSKUM rnpogoounu ghapmakornoaidHy KOpekuiro miompuaso-
JIIHOM, aKmugyembCSl IPOUEC pezeHepauii Hepaa 3a yMos (1020 MOUWKOKEHHS.
Kntoyosi crnosa: Mikpomepkypianiam, CiAHUYHUI HepB, pereHepawis, TioTp1asoriH.
Poboma € cppaemeHmom rnaHo8o-00ciOHoi pobomu kaghedpu eicmonoeii ma embpionozii «OpeaHu Hepeoeoi, iMyHHOI ma ce4ocma-
meeoi cucmem 8 yMogax eKcriepuMeHmarnbHO20 MowkKooxeHHs1» Ne depx. peecmpauyii 01120001413

Bctyn 4YacTo MepeBULLYIOTb TFirieHiYHMn HopmaTus [1, 2].
Ha doHi noripweHHs eKonoriYHoro ctaHy npo-
6riemMa BIOQHOBMEHHSA MopyLleHb nepudepinHol
iHepBaLlii, BUKNMKaHOI TpaBMaMu, He 3aBxaun npu-
3BOOMTb OO0 3aJ0BiNbHUX pesynbTaTiB. Lle nosic-
HIOETbCS  HEAOCTaTHICTIO  (byHAAMeHTanbHUX

YkpaiHa cTana oaHieto i3 HanbinbL ekonoriyHo
3abpyaHeHnX KpaiH Ha nnaHeTi. Y perioHax eko-
NOTiYHOI KpM3W BaKKi MeTanun 3HaxogaTbCs K B
o6’ekTax OoBKiNns, Tak i 6esnocepeaHbLO B opra-
Hi3Mi NIOOUHU Y Ay>Ke BUCOKUX KOHLEHTpauisx, sk
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