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INFLUENCE OF HAES-LX-5% INFUSION SOLUTION ON THE DNA CONTENT OF
ENDOCRINE GLANDS CELLS AGAINST THE BACKGROUND OF THERMAL BURN OF
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The results of the experimental study of the DNA content by the method of duct DNA cytometry in adenohypophysis,
thymus and adrenal glands cells on the background of thermal burn of the skin and correction of the HAES-LX-5% infusion
solution in comparison with a similar burn on the background of application of 0.9% solution are given in the article. NaCl. The
use of the HAES-LX-5% drug causes a positive polyfactorial effect on the DNA content in adenohypophysis, thymus and
adrenal cells. Its effect has specific manifestations in each of the cell groups and provides a balance recovery between the
processes of DNA synthesis and apoptosis. So the use of this infusion solution softens the negative impact of the adverse effects
of skin burn in adenohypophysis cells, mainly affecting synthetic processes, which is especially manifested in the delay in the
development of burn disease. In adrenal cells, the HAES-LX-5% solution more definitely reduces the symptoms of apoptosis
from day 7 of the experiment, rather than affecting synthetic processes. The effect of this solution on the content of thymus DNA
cells consists in the reducing the parameters of the interval SUB-GOG1 practically in all terms of the experimental study with
simultaneous insignificant increase of synthetic processes.

Key words: DNA-cytometry, thermal damage to the skin, rats, solution of HAES-LX-5%, adenohypophysis, adrenal
glands, thymus.
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The development of new therapies for burn disease is one of the topical issues of modern
medicine, which is due to the significant increase in this damage in many countries of the world and, in
particular, in Ukraine, especially the thermal nature, which remains extremely difficult during the course
and prognosis as a type of burn injury [3, 6, 7, 12]. The search for new treatments for burn disease is also
due to the inadequate effectiveness of existing drugs that have their contraindications and complications
that may affect the outcome of therapy. One of the main areas of medical therapy for burn inflammation
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is infusion therapy with various solutions, which has a polyfactor effect on the pathogenetic factors of
burn disease - 0.9% NaCl solution, lactoprotein with sorbitol, albumin, other plasma substitutes
preparations [25, 27]. However, their application is not always effective, that in the background of
significant thermal burn injuries of the skin leads to the development of various complications and even
to lethal leakage [21]. That is why the development of new drugs aimed at the comprehensive impact on
the main factors of burn disease remains the focus of attention of domestic and foreign researchers. One
of the new solutions that potentially can be effective in the treatment of burn disease is the domestic
hyperosmolar solution HAES-LX-5%, which in numerous studies has shown its effectiveness against the
background of thermal damage to the skin [5, 11, 14].

One of the main pathogenetic factors of the burn disease is systemic damage to the endocrine
system, organs and their cells, which creates preconditions for the development of numerous
complications and a cascade of acute and distant manifestations of this pathology. Histological,
immunological and biochemical manifestations of adenohypophysis [2], adrenal glands [10, 18] and
thymus [13, 28] damages have been established at different times in the course of burn disease, which
lead to severe organ damage [23, 22]. However, the molecular mechanisms of these disorders remain
poorly understood, which makes it difficult to develop pathogenetic treatments for burn disease.
Particularly this issue seems relevant given the direct impact of burning disease endotoxins on the DNA
of cells of all organs and systems. Today, one of the standard methods of DNA damage is the method of
cytometric flow DNA, which is particularly precise in determining the intracellular signs of apoptosis,
which in turn is a generally recognized trigger of injury in a burn disease [1, 4, 15]. There are data [8]
about intracellular mechanisms action of infusion drugs on cell cycle performance and DNA
fragmentation of tissues of various organs in the treatment of burn disease. Accordingly, it is important to
determine the effect of both the pathology itself and the therapy on the content of DNA of the cells of the
endocrine system at various times after the thermal damage.

Research purpose — to analyze the peculiarities of the effect of the HAES-LX-5% solution on
the content and fragmentation of the DNA of adenohypophysis, adrenal glands and thymus cells in the
context of a burn disease.

Material and methods. Experimental studies on 108 white male rats weighing 160-180 ¢
obtained from the vivarium of the Institute of Pharmacology and Toxicology of the National Academy of
Medical Sciences of Ukraine were conducted on the basis of the research laboratory of functional
morphology and genetics of the research center of the National Pirogov Memorial Medical University,
Vinnitsa (VNMU n.a. M. |. Pirogov), which is certified by the Ministry of Health of Ukraine (certificate
number 003/10 dated January 11, 2010). Rats were in the conditions of the scientific and experimental
clinic of VNMU n.a. M. I. Pirogov on a standard water and food ration with free access to water and food
in the form of balanced feed in accordance with established norms. The temperature in the room where
the animals were kept was at a level of 24-25 °C, humidity of air - within 40-60%. Animal retention and
manipulation were conducted in accordance with the "General ethical principles of animal experiments"
adopted by the First National Congress on Bioethics (Kyiv, 2001), and also guided by the
recommendations of the "European convention for the protection of vertebrate animals used for
experimental and other scientific purposes" (Strasbourg, 1985) and the provisions of the "Rules for
preclinical safety assessment of pharmacological agents (GLR)". During the work with laboratory
animals, we adhered to: rules of humane attitude towards of experimentation animals and approved by
the Bioethics Committee of the VNMU n.a. M. L. Pirogov (minutes Ne 1 dated January 14, 2010);
International requirements for the humane treatment of animals, following the rules of the "European
convention for the protection of vertebrate animals used for experimental and other scientific purposes"
(1984); methodical recommendations of the State Pharmacological Center MoH Ukraine on pre-clinical
research of medicinal products [24]. Before modeling skin burns, all the animals shaved lateral surfaces
of the body with a mechanical typewriter and a safe razor. The trauma was caused by applying to the
lateral surfaces of the body of the animals four copper plates for 10 seconds (two plates on each side, the
surface area of each plate was 13.86 cm2) which were pre-held for 6 minutes in water at a constant
temperature of 100 °C [9, 20]. To calculate the surface area of the skin of the rat, the formula M. O. Lee
[16] was used. Accordingly to masses, the average area of the body surface of the rats was 240+26 cm2,
and consequently, the burn from the exposure of the four heated plates with a total area (S = 55.44 cm2)
corresponded to 21-23% of the body surface of the animal. The depth of burns was set according to the
four-level classification adopted in Ukraine. According to it, 1% of 1-2 degree burns are taken for 1 unit
of injury severity index; 1% burn of 3A degree - for 2 units of severity index damage; 1% burn 3B degree
- for 3 units of severity index damage; 1% burns 4 degrees - for 4 units of severity index damage. Having
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established the found value, determined the degree of severity of burn shock based on the depth of the
damage. It should be noted that the value of the index of severity of damage in the range up to 30 units
determined a burn shock of a mild degree; the value of the index of the severity of damage in the range
from 31 to 60 units - a burn shock of moderate severity; the value of the index of the severity of damage
in the range from 61 to 90 units - severe burn shock; with an index of severity of damage of more than 90
units - an extremely severe burn shock. In the studies conducted, the magnitude of the index of gravity of
the damage ranged from 52 to 56 units, which corresponds to a burn injury of moderate severity.

An infusion of 0.9% solution of NaCl or HAES-LX-5% in a volume of 10 ml/kg body weight of
the animal was carried out in the lower vena cava after its catheterization in aseptic conditions through
the femoral vein. The catheter was applied under the skin, and its clearance throughout the length was
filled with titrated heparin solution (0.1 ml of heparin per 10 ml of 0.9% NaCl solution) after each
substance administration. Infusions were performed once a day during the first 7 days. Shaving of rats,
burns, catheterization of major vessels and decapitation (after 1, 3, 7, 14, 21 and 30 days) were carried
out under conditions of propofol anesthesia (60 mg/kg mass i/v). The content of DNA in the nuclei of
adenohypophysis, adrenal glands and thymus cells of rats was determined by flow cytometry. In animals,
after decapitation, glands were removed, deprived of the capsules (if necessary), and from all their
contents, the nucleic suspensions for flow cytometry were prepared. Cell suspensions from these cell
cultures were prepared using a CyStain DNA nuclear DNA sample from Partec, Germany, according to
the manufacturer's protocol. This solution allows rapid extraction of nuclei and the labeling of nuclear
DNA by diaminophenylindole (DAPI), which is part of its composition. CellTrics 50 um disposable
filters (Partec, Germany) were used in the production of nucleic suspensions. The flow analysis was
performed on a multi-functional flow-through cytometer "Partec PAS" manufactured by Partec,
Germany, at the Research Center of the VNMU named after. M. I. Pirogov. UV radiation was used to
stimulate DAPI fluorescence. From each sample of the nucleic suspension of the analysis, 10 thousand
events were subject to. The cell cycle analysis was performed by FloMax software (Partec, Germany) in
full numeric matching according to the mathematical model, which determined: GOG1 - percentage ratio
of cells of the GOGL1 phase to all cells of the cell cycle (DNA content = 2 ¢); S phase - is the percentage
of the phase of DNA synthesis to all cells of the cell cycle (DNA content > 2c and < 4c.). The
determination of DNA fragmentation (apoptosis) was accomplished by isolating the SUB-GOGL site on
the RN1 DNA histograms before the peak GOG1, which points to nuclei of cells containing DNA < 2c.

The statistical processing of the obtained results was carried out in the license package
"STATISTICA 6.1" with the use of nonparametric methods for evaluating the obtained results. Evaluated
the correctness of the distribution of characteristics for each of the variation series received, the mean
values of each studied feature and the standard quadratic deviation. The reliability of the difference
between independent quantitative values was determined using the Mann-Whitney U Test.

Results and its discission. The results obtained by us (Table 1, 2) showed the existence of a
complex DNA damage on the background of a burn skin injury with a predominant lesion in DNA
synthesis and activation of apoptosis in endocrine glands in rats using 0.9% NaCl solution and HAES-
LX- 5%. However, against the background of infusion of 0.9% NaCl solution in the cells of the
investigated organs, more distinct negative changes are set.

Table 1
Dynamics of S-phase indices (%) of adenohypophysis, adrenal and thymus cells in rats on the
background of skin burn injury and correction with 0.9% NacCl solution and HAES-LX-5%, (M=oc)

Day of Ad_enohy ophysis _ Adrenal _Thymus

research 0.9% solution HAES-LX-5%, 0.9% solution HAES-LX-5%, 0.9% solution HAES-LX-
NaCl + burn + burn NaCl + burn + burn NaCl + burn 5%, + burn

1 0,110+0,016 0,312+0,030%** 0,662+0,197 0,464+0,137 4,275+1,846 5,365+1,680

3 0,220+0,021 0,376+0,056 1,202+0,439 0,566+0,141%* 12,5443 .48 8,987+3,171

7 0,37420,030 0,472+0,110 0,658+0,162 0,358+0,034%** 11,16+2,94 8,170+2,488

14 1,186+0,215 0,750+0,150 0,498+0,099 0,310+0,065 6,317+2,977 8,840+2,550

21 1,734+0,399 0,892+0,086 0,298+0,141 0,238+0,058 6,662+2,086 9,097+2,150

30 1,036+0,093 0,70620,089 0,246+0,188 0,23240,041 6,64242.195 8,195+1,453

Notes: here and in the following table * - a significant (p <0,05) difference with the parameters of the group of 0.9% solution NaCl +
burn; ** - a significant (p <0,01) difference with the parameters of the group of 0.9% NaCl solution + burn.

The S-phase and SUB-GOG interval data in adenohypophysis cells under the conditions of
HAES-LX-5% solution after burn skin injury were similar to the group burn+0.9% NaCl solution
dynamics. However, the amplitude of these changes throughout the experiment was significantly lower
(Table 1, 2). The use of HAES-LX-5% infusion solution during thermal burning of the skin significantly
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reduces the elevated levels of the sub-GOG1 and S-phase of the adrenal glands during the whole
experiment (see Table 1, 2). It is important to note that starting from the 14th day, these data are not
reliable, or trends differ from the burns groups+0.9% NaCl solution (Table 1, 2).

Table 2

Dynamics of sub-G0GL1 interval (%) of adenohypophysis, adrenal and thymus cells in rats on the
background of skin burn injury and correction with 0.9% NaCl solution and HAES-LX-5%
solution, (M+c)

Day of Adgnohypophysis . Adrenal ' Thymus
research 0.9% solution HAES-LX-5%, 0.9% solution HAES-LX-5%, 0.9% solution HAES-LX-5%,
NaCl + burn + burn NaCl + burn + burn NaCl + burn + burn

1 0,594+0,047 0,574+0,044 3,362+0,237 2,682+0,454%* 11,90+4,46 7,588+1,156*
3 0,740+0,042 0,624+0,054 5,480+0,851 3,432+0,720%** 12,03+3,20 6,110+1,565*
7 0,918+0,167 0,712+0,103 4,120+0,571 2,578+0,338%** 5,515+0,780 4,378+0,434
14 1,114+0,199 0,768+0,152%* 3,248+0,866 2,338+0,939 3,672+0,928 3,013+1,178
21 0,976+0,193 0,554+0,053 2,332+0,251 2,048+0,182 3,233+0,998 2,458+0,726
30 0,792+0,169 0,5124+0,064 2,344+0,236 1,880+0,408 2.,428+0,736 2,520+0,684

The application of the HAES-LX-5% product positively affects the broken cell cycle in the thymus 1
day after burn injury and prevents DNA fragmentation (see Table 1, 2). 3 days after burning the skin, HAES-
LX-5% using was followed by a significant decrease in cells that were in the range of SUB-GOGL1. Within 7
days of burning in the burn group+HAES-LX-5%, a slight decrease in the number of cells that were in the
range of SUB-GOGL1 is maintained. However, 14 days after burning the skin, differences in the burns of the
group+0.9% NacCl solution with HAES-LX-5% were practically not found (Table 1, 2). 21 days after skin
burns, the tendency to increase the number of cells in the S phase in the burn + HAES-LX-5% group, as
compared to the burns + 0.9% NaCl solution (see Table 1, 2), is drawn attention. Thus, we have found that a
thermal burn of the skin against the background of the application of 0.9% NaCl solution negatively affects
the DNA of the cells of the endocrine glands. Attention is drawn to unidirectional changes in DNA content in
the cells of the investigated organs, which indicate a significant increase in apoptosis in adenohypophysis,
thymus and adrenal cells from day 1 of study and reduction of synthetic processes in the form of a significant
decrease in the S-phase. The obtained data indicate a special role of the balance between apoptosis and DNA
synthesis in endocrine glands, which may play a protective role from further damage. Recent studies [8, 19]
confirm the dualistic mechanism of apoptosis in damaging cells of various genes, including those with burns.
After all, the activation of apoptosis against the background of the influence of endotoxins is not only a result
of the negative effects of pathology, but also an internal mechanism of protection and renewal of the cell
population. The S-phase and the SUB-GOGL1 interval data, in our opinion, may be markers of intracellular
DNA damage on the background of thermal burns of the skin. A deep imbalance between the above-
mentioned indicators, recorded by us with the use of 0.9% NaCl solution, indicates an insufficient protective
effect of this preparation. The use of the HAES-LX-5% solution positively affects the S-phase and SUB-
GOG1 interval in the adenohypophysis, adrenal glands and thymus, and has its own characteristics for each
investigational organ. So in adenohypophysis cells the drug mitigates the negative effects of burn disease,
mainly affecting synthetic processes, which is especially manifested in the delay in the development of burn
disease. At the same time, but not so definitely, the fragmentation of DNA decreases. In our opinion, this is a
particularly significant positive effect of the HAES-LX-5% solution, since it has been proven [10] that clinical
manifestations of adenohypophysis damage in the context of a burn disease develop in the long-term of
pathology. In adrenal cells this drug more clearly reduces the symptoms of apoptosis from day 7 of the
experiment, rather than affecting synthetic processes. In our opinion, this is a sign of the projective effect of
the study drug on this cell group, since it has been established [2] that the increased activity of apoptosis can
lead to clinical manifestations of adrenal insufficiency. Also, indirectly, this is confirmed by the effectiveness
of adrenal hormones in different periods of burn disease [18, 26]. Unlike the previous two groups of DNA
cells, cells of the thymus against the background of skin burn and application of 0.9% NaCl solution are
damaged early in the pathology and are restored very quickly. The influence of the HAES-LX-5% solution on
the content of thymus cells DNA consists in reducing the parameters of the SUB-GOGL1 interval practically in
all terms of the experimental study with simultaneous insignificant increase of synthetic processes. In our
opinion the findings reveal a predominantly anti-apoptotic effect of the drug on thymus cells on the
background of thermal damage to the skin. The realization of this effect over a long period of development of
burn disease potentially must reduce the clinical manifestations of damage to this organ, which were
documented in numerical experimental studies [17, 22, 23] in the early and delayed periods of this pathology.
The use of HAES-LX-5% produces a positive polyfactor effect on the DNA content in adenohypophysis,
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thymus and adrenal cells. Its effect has specific manifestations in each of the cell groups and provides a
balance recovery between the processes of DNA synthesis and apoptosis.

1. Obtained results at a burn disease on the background of the use of 0.9% NaCl solution indicate the
existence of complex intracellular damage to the DNA of adenohypophysis, thymus and adrenal cells,
indicating an imbalance between synthetic processes and apoptosis. For cells of each investigated organ,
there are specific peculiarities of DNA damage.

2. The use of an infusion solution HAES-LX-5% polyfactorically reduces the negative effects of burn
disease in cells of adenohypophysis, thymus and adrenal glands as a reduction in apoptosis and an
increase in the synthesis of DNA. The effect of HAES-LX-5% has its peculiarities in each of the cell
populations, indicating its complex protective properties.

1. Archana M, Bastian Yogesh T L, Kumaraswamy K L. Various methods available for detection of apoptotic cells — a review.
Indian Journal of Cancer. 2013; 50(3): 274-283.

2. Auron M, & Raissouni N. Adrenal insufficiency. Pediatr Rev. 2015; 36(3): 92-102.

3. Blaisdell L L, Chace R, Hallagan L D, Clark D E J. A half-century of burn epidemiology and burn care in a rural state. Burn
Care Res. 2012; 33(3): 347-353.

4. Bjornson Z B, Nolan G P, & Fantl W J. Single Cell Mass Cytometry for Analysis of Immune System Functional States.
Current Opinion in Immunology. 2013; 25(4). http://doi.org/10.1016/j.c0i.2013.07.004

5. Dzevulskaya | V, Gunas | V, Cherkasov E V, Kovalchuk O 1. Morfologicheskaya harakteristika gistogematicheskih barerov v
organah neyroimmunoend okrinnoy sistemyi pri infuzionnoy terapii ozhogovoy bolezni ombinirovannyimi giperosmolyarnyimi
rastvorami. Hirurgiya, Vostochnaya Evropa. 2014; 2(10): 113-124. (in Russian)

6. Fuzaylov G, Murthy S, Dunaev A, Savchyn V, Knittel J, Zabolotina O, Driscoll D N. Improving burn care and preventing
burns by establishing a burn database in Ukraine. Burns. 2014; 40(5): 1007-1012.

7. Fuzaylov G, Anderson R, Knittel J, Driscoll D N. Global health: burn outreach program. J. Burn Care Res. 2015; 36(2): 306-309.

8. Fan J, Wu J, Wu L D, Li G P, Xiong M, Chen X, Meng Q Y. Effect of parenteral glutamine supplementation combined with
enteral nutrition on Hsp90 expression and lymphoid organ apoptosis in severely burned rats. Burns. 2016; 42(7): 1494-1506.

9. Gunas |, Dovgan I, & Masur O. Method of thermal burn trauma correction by means of cryoinfluence. Verhandlungen der
Anatomischen Gesellschaft, zusammen mit der Polish Anatomical Society with the participation of the Association des
Anatomistes, Olsztyn. 1997: 24-27. Gustav Fischer Verlag.

10. Graves K K, Faraklas I, & Cochran A. Identification of risk factors associated with critical illness related corticosteroid
insufficiency in burn patients. J. Burn Care Res. 2012; 33(3): 330-335.

11. Gunas | V, Makarova O I, Ocheretnyuk A O, Prokopenko S V. Changes in the relative volume of damaged lung areas in rats
within a month after local hyperthermia of the skin and with correction by colloidal hyperosmolar solutions. Achievements of
clinical and experimental medicine. 2014; 2(21): 54-58. (in Ukraine)

12. Gamelli L, Mykychack I, Kushnir A, Driscoll D N, Fuzaylov G. Targeting burn prevention in Ukraine: evaluation of base
knowledge in burn prevention and first aid treatment. J. Burn Care Res. 2015; 36(1): 225-231.

13. Johnson B L, Rice T C, Xia B T, Boone K I, Green E A, Gulbins E, Caldwell C C. Amitriptyline usage exacerbates the
immune suppression following burn injury. Shock (Augusta, Ga.). 2016; 46(5): 541-548.

14. Kovalchuk O 1, Dzevulskaya | V, Cherkasov E V, Gunas | V. Mechanisms of structural transformation of histohemic barriers
of organs of the neuroimunuodocrine system under conditions of infusion therapy for burn disease. Clinical Anatomy and
Operative Surgery. 2014; 13(2): 69-74. (in Ukraine)

15. Kawase T, Hayama K, Tsuchimochi M, Nagata M, Okuda K, Yoshie H, Nakata K. Evaluating the safety of somatic
periosteal cells by flow-cytometric analysis monitoring the history of DNA damage. Biopreserv Biobank. 2016; 14: 129-137.

16. Lee M O. Determination of the surface area of the white rat with its application to the expression of metabolic results. Am. J.
Physiol. 1989; 24: 1223.

17. Lee K H, Lim D, Green T, Greenhalgh D, Cho K. Injury-elicited stressors alter endogenous retrovirus expression in
lymphocytes depending on cell type and source lymphoid organ. BMC Immunology. 2013; 14: 2.

18. Mosier M J, Lasinski A M, Gamelli R L. Suspected adrenal insufficiency in critically ill burned patients: etomidate-induced
or critical illness-related corticosteroid insufficiency? — A review of the literature. J. Burn Care Res. 2015; 36(2): 272-278.

19. Osterbur K, Mann F A, Kuroki K, DeClue A. Multiple Organ Dysfunction Syndrome in Humans and Animals. Journal of
Veterinary Internal Medicine. 2014; 28(4): 1141-1151.

20. Regas F C, & Ehrlich H P. Elucidating the vascular response to burns with a new rat model. J. Trauma. 1992; 32(5): 557-563.

21. Rojas Y, Finnerty C C, Radhakrishnan R S, Herndon D N. Burns: an update on current pharmacotherapy. Expert Opinion on
Pharmacotherapy. 2012; 13(17): 2485-2494.

22. Rice T C, Armocida S M, Kuethe J W, Midura E F, Jain A, Hildeman D A, Caldwell C C. Burn injury influences the T cell
homeostasis in a butyrate-acid sphingomyelinase dependent manner. Cell Immunol. 2017; 313: 25-31.

23. Rani M, & Schwacha M G. The composition of T-cell subsets are altered in the burn wound early after injury. PLoS ONE.
2017; 12(6): http://doi.org/10.1371/journal.pone.0179015

24. Stefanov O V. Doklinichni doslidzhennya likars'kykh zasobiv. Metodychni rekomendatsiyi [Preclinical studies of medicinal
products. Guidelines]. Avicenna, Kiev. 2001. (in Ukrainian).

25. Toussaint J, & Singer A J The evaluation and management of thermal injuries: 2014 update. Clinical and Experimental
Emergency Medicine. 2014; 1(1): 8-18.

26. Venet F, Plassais J, Textoris J, Cazalis M A, Pachot A, Bertin-Maghit M, Tissot S. Low-dose hydrocortisone reduces
norepinephrine duration in severe burn patients: a randomized clinical trial. Critical Care. 2015; 19(1): 21.

27.Vivo C, Galeiras R, del Caz, M D. Initial evaluation and management of the critical burn patient. Med. Intensiva. 2016; 40(1): 49-59.

172



ISSN 2079-8334. Csim meouyunu ma 6ionozii. 2017. Neo 4(62)

28. Zhu X M, Dong N, Wang Y B, Zhang Q H, Yu Y, Yao Y M, Liang H P. The involvement of endoplasmic reticulum stress
response in immune dysfunction of dendritic cells after severe thermal injury in mice. Oncotarget. 2017; 8(6): 9035-9052.

ke

BILIMB IHOY3IMHOI'O PO3YUHY HAES-LX-5%
HA BMICT JHK KJIITHUH EHIOKPUHHUX 3AJ103

BJIMSTHUE UH®Y3UOHHOI'O PACTBOPA HAES-LX-5%
HA COAEPKAHUE JTHK KJIETOK SHJAOKPUHHBIX 7KE-

HA ®OHI TEPMIYHOTI'O OIIIKY HIKIPHU Y IYPIB JIE3 HA ®OHE TEPMUYECKOI'O OKOI'A KOXKH Y KPBIC

Yepxacos B. I'., [I3eByibcbka 1. B., Yepkacos E. B.,
Kamincokiii P. ®@., [TactyxoBa B. A., Kopaasuyk O. 1.,
Tpodimenxo 10. 0.

B craTTi HaBemeHi pe3yNbTaTH E€KCHEPUMEHTAIBHOTO
nocmimkenHs 3micty JIHK wmeromom mportounoi JIHK-
HUTOMETpii B  KIITMHAX  ajAeHorimogiza, TuMmyca i
HAJHUPKOBHUX 3aJI03 Ha TII TEPMIYHOTO OMIKy IUKIpH 1
kopekuii  iHGQy3iltHUM  posumHOM ~ HAES-LX-5% y
MOPIBHSHHI 3 aHAJOTIYHUM OIIKOM HAa TJi 3aCTOCYBaHHSI
0,9% pozunny NaCl. Bukopucranns npenapary HAES-LX-
5% BUKIMKAE MO3UTHBHHH MOJi(GAaKTOPHUHA epeKT Ha BMICT
JHK B xmitmHax azgeHorinodiza, TuMmyca 1 HaJHHPKOBHX
3an03. Moro edext mae crneuudiuni mposBH B KOXHIi 3
KITHHHUX Tpyn 1 3a0e3medye BiIHOBIECHHS OalaHCy MiX
mporecamu cuHTesy JHK i amomrtozom. Takum wmHOM,
BUKOPUCTAHHA IbOTO 1HQY3IMHOTO pO3YMHY IOM'SKIIYE
HETaTUBHUH epeKT HEeCIPUATINBOTrO BIUIMBY OMIKY IIKIpH Ha
KITHHU ajeHorinmodiza, B OCHOBHOMY BIUIMBAIOYH Ha
CHHTECTHYHI IIPOLECH, M0 OCOOJNHMBO MpOSIBISIETHCS B
3aTPUMIll PO3BUTKY OIIIKOBOi XBOpPOOW. Y  KIITHHAX
HaJHUPKOBHX 3a103 po3unH HAES-LX-5% 6inem Bupasxo
3MEHIY€E CHMIITOMHU aronTo3y 3 7-TO JHS CKCICPHUMEHTY i
HE BIUIMBA€ HA CHMHTETHYHI mporecu. Edekr 1poro po3unHy
Ha Bmict JJHK B kmiTMHax TuMmyca MoOJsrae B 3HIKCHHI
napametrpiB iHTepBanry SUB-GOG1 mnpakTudHO Ha BCiX
TepMiHaX eKCIIEPHUMEHTAIBHOTO TOCHIIIKEHHS 3 OJTHOYaCHUM
HE3HAYHHUM 30UIBIICHHSIM CHHTETHYHUX IIPOLECIB.

KnrouoBi caoBa:  JIHK-muromerpusi, Tepmiune
MOIIKO/PKEHHA MKipW, 1mrypu, po3unH HAES-LX-5%,
aileHorunodus, HaHUPHUKH, THMYC.

Crarrs Hagiiioa 25.09.2017 p.

Yepkacos B. I'., [I3eByabcnka U. B., Yepkacos E. B.,
Kamunckuii I'. @., [Tactyxosa B. A., Kopanbuyk A. U.,
Tpodumenxo 0. IO.

B cratee mpHBENEHBI PE3yNBTaThl 3KCIEPUMEHTAILHOIO
uccnenoBanus copepxxkanus JJHK meromom mportounoit JIHK-
LUTOMETPUH B KJIETKaX  ajeHorumodmsa, THMyca H
HAIMOYEUHUKOB Ha ()OHE TEPMHYECKOTO OXOra KOXKH H
koppekuny  MHQY3uOoHHBIM  pactBopoM HAES-LX-5% mo
CPaBHEHMIO C AHAJOTUYHBIN O>koroM Ha (oHe npumeHeHus 0,9%
pactBopa NaCl. MHcnons3oBanme mnpemapara HAES-LX-5%
BBI3BIBACT  IIOJIOXKUTENBHBIN — HOMM(aKTOpHEIT  3(hdexr Ha
conepxanre JIHK B Kierkax aneHorumomsa, THMyca H
Haamo4yedHukoB. Ero a¢dekt nmeer cneunduyeckie nposiBiIeHnst
B KaXKJIOH U3 KJIETOYHBIX IPYII U 00ECIIeurBaeT BOCCTAHOBIICHUE
Oananca Mexny mporeccamu cuare3a JJHK u anonrozom. Takum
00pa3oM, WCHONB30BaHWE JTOr0 HH(Y3MOHHOTO —pPacTBOpa
CMsITYaeT HEeraTUBHBIM (Q(eKT HeOIaronpusTHOrO BO3JICHCTBHS
0)KOTa KOXKM Ha KJIIETKH aJeHOTHIIO(H3a, B OCHOBHOM BIHSS Ha
CHHTETUYECKUE TPOLECCHl, YTO OCOOCHHO TPOSIBISICTCS B
3alep)KKe  PasBUTHSL ~ OXKOTOBoW  OomesHn. B kirerkax
HaznoueyHnkoB pactBop HAES-LX-5% Gonee omnpeneneHHO
YMEHBIIAET CHMIITOMBI arloNTo3a ¢ 7-ro JHS KCIEPHMEHTa U He
BJIMSIET HA CHHTETHYECKUE Mporiecchl. D¢eKT 3Toro pactopa Ha
coaepxanne JTHK B knerkax Tumyca 3aKiIi04aeTcsi B CHIODKEHUU
napamerpoB uHTepBana SUB-GOG1 mpakTHyecku Ha BCeX CpoKax
9KCIIEPHMEHTAIBHOTO ~ WCCIIENOBAaHUS  C  OJHOBPEMEHHBIM
HE3HAYHUTENIBHBIM YBEJIMUCHUEM CHHTETHYECKHX MIPOLIECCOB.

KnwoueBbie caoBa: JIHK-umtomerpus, Tepmuueckoe
MOBPEXICHNE  KOXH,  KpbIckl, pactBop  HAES-LX-5%,
aJeHOruno(hu3, HAANOUSTHHKH, TUMYC.

Penensent €pomenko I'.A.

DOI 10.26724 / 2079-8334-2017-4-62-173-178
YK 616.831-005.4.001.57:612.017.1:611.813.1

7 4 YA
a1 DOV

] &A/, [ ',A; B
7 //»{/%////// A, 1

7

EKCIPECIS B-TYBYJIIHY B CEHCOMOTOPHIN KOPI BEJIUKHUX ITIBKYJIb [TPU
MOJIEJTIOBAHHI TPAH3UTOPHOI IIIEMII HA TJII HONEPEIHbOI CEHCUBLII3ALIII
MO3KOBUM AHTUTEHOM TA IMYHOKOPEKIIISI BAHUKJIUX 3MIH

e-mail: yaremenko03@gmail.com

3 MeTor0 aHami3y TUHAMIKH ekcnpecii B-TyOymiHy B CEHCOMOTOPHIH KOpi MPH MOAETIOBaHHI TPAaH3UTOPHOI imeMii Ha
OlMX cTaTeBO3pUIMX IIypax-camisix wmacoro 260 — 290 1. Bymm 3actocoBaHi TicTOJNOTIYHI, IMyHOTiCTOXIMIYHUH,
JICHCIOMETPUYHHIA Ta CTATHCTHYHHM METOAM MOOCHTIDKEHHS. BCTaHOBICHO, M0 CEHCHMOLTI3aIlisi MO3KOBHM aHTHICHOM
HPHU3BOANTE 10 IU(Y3HUX IET€HEPATHBHUX 3MIiH Y KOpi TOJIOBHOTO MO3KY, SIKi CYHPOBOJDKYIOTHCSI 3HIDKEHHSM eKcrpecii f3-
TyOyniny. ITonmepeaHs ceHcuOimizalis MO3KOBUM AHTHICHOM IPH3BOJUTH O IOCHIICHHS BHUPA3HOCTI YpaKeHHS MO3KY Ta
3HWDKEHHsI eKcripecii B-TyOysTiHy Ipu rocTpoMy MOPYIIEHHI KpoBoOoOiry. 3acTocyBaHHs iMyHo(aHy 3a0e3reuye 3MEHILCHHS 3MiH
ekcnpecii B-TyOyiHy B CEHCOMOTOPHiil KOpi, BUKINKAHKX SK CCHCHUOITI3aIie€l0 MO3KOBUM aHTHTCHOM, TaK i MpH ii KOMOIHAIIIT 3
TPAH3UTOPHHUM IMOPYIICHHSIM MO3KOBOTO KPOBOTOKY.

Ku11040Bi cj10Ba: ronoBHUIT MO30K, CEHCHOITi3allisi MOSKOBUM aHTHI'€HOM, ilIeMist MO3KY, B-TyOyiiH, iMyHO(DaH.

Poboma ¢ gppaemenmom HIP “3minu enympiwnix opeanie ma pezyisimopHux CUcCmem 3a yMo8 eKCnepuMenmaibHo20
NOWIKOONCEHHA A ICMOPUYHI ACNeKmU po36UmKy 2icmonoeii, yumonozii ma emobpionozii 6 Yxpaini”, Ne depocpeccmpayii
0116U000121.

Mo3KOoBHH 1HCYJNBT € aKTyallbHOIO MPOOJIeMO He TiTbKU B YKpaiHi, a i B ychoMy cBiti. Lle
OB’ S13aHO 3 TUM, LIO JIaHE 3aXBOPIOBAHHA 3aliMa€ OJIHE 3 MEPIIMX Micllb B CTPYKTYpPi 3aXBOPIOBAHOCTI Ta
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