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INFLUENCE OF LACTOPROTEINUM SOLUTION WITH SORBITOL ON DNA CONTENT
OF CELLS OF ENDOCRINE GLANDS ON THE BACKGROUND OF S KIN BURN IN RATS
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Damage to the endocrine glands is one of the kédyoganetic factors in skin burns, but intracellutachanisms of
the effect of burn disease and its therapy on thega&ns continue to be poorly understood. Thelarficesents the results of the
study of DNA content in adenohypophysis, adrendl twymus cells of rats by flowing DNA-cytometry aggt the background
of thermal skin burn and correction of it with sidms of 0.9% NaCl or Lactoproteinuwith sorbitol. The study was performed
1, 3,7, 14, 21 and 30 days after the thermal bfi+3 degrees of 21-23% of the body surface anddtrection. The statistical
processing of the obtained results was carriedirotite license package "STATISTICA 6.1" using na@paetric estimation
methods. Against the backdrop of applying 0.9% Nsdlltion in adenohypophysis cells, occurs a sigaift decrease in the
parameters of the synthetic S-phase (the percenatigeof the DNA synthesis phase to all cellsha tell cycle) already from 1
day of the experiment, which were restored to th&rol level only 21 days after the skin burn. Thdex of the interval SUB-
GOG1 (DNA fragmentation index) against the backgobof applying 0.9% NaCl solution increased sigaifity from 3 days,
and the decrease in the indicator in adenohypogloalis was observed from the 14th day of the stuaadrenal cells, a
significant increase in the S-phase index was oksewith a 0.9% NaCl solution correction followed &ylecrease from the 3
days of the experiment, and the SUB-GOG1 interlgl mcreased from 1 day, followed by a decreadgimindex. Against the
background of correction with 0.9% NaCl solutiorsignificant decrease in the S-phase index of thyoalis was observed 1
day after the skin burn, and on the 3 day there avaincrease in this index with its normalizatidtem14 days from the
beginning of the experiment. The parameters of3U8-G0GL1 interval of thymus cells were elevatedrird day, but after 7
days did not differ from those of the control grolith the use of a solution of Lactoproteinwith sorbitol, the amplitude of
the S-phase and the SUB-GOG1 interval of adenohymig, adrenal and thymus cells decreased, indigati cytoprotective
effect of this drug. It was concluded that cormegtby the 0.9% NaCl solution not sufficiently compated the DNA damage of
the endocrine glands after thermal skin burn, deduse of Lactoproteinumwith sorbitol significantly improves the studied
DNA content in these organs.

Key words: DNA-cytometry, thermal damage to the skin of raaslenohypophysis, adrenal glands, thymus,
Lactoproteinunwith sorbitol; 0.9% NacCl solution.

Burn iliness and its therapy remains a topical ésefimodern medicine in connection with a
significant increase in the number of thermal irgsiin the world and in Ukraine, as well as inagggqu
efficacy of existing medicines recommended for tileatment of this pathology [6, 8-10]. This may be
explained by insufficiently studied mechanismstd tnfluence of drugs on the factors of burn diseas
[23, 25]. The use of plasma replacement solutiomgarticular Lactoproteinum with sorbitol, in the
treatment of burn disease is one of the fundamemzimain methods of therapy [8]. The effectiveness
of this group of drugs is based on a number ofofacaffecting the main pathogenetic links of burn
disease [22]. The solution of Lactoproteinwith sorbitol is characterized by the following rhaaisms
of action: plasmo-substituting activity of a sotutithat stores fluid in the bloodstream and in@sas
arterial pressure, detoxification and neutralizatd metabolic acidosis [1]. These properties are
the active substances of the drug - albumin, salrbitd sodium-lactate. The oncotic property of thisg
is due to the influence of albumin, and the improgat of microcirculation and perfusion of tissues -
sorbitol, which is also an energy substance, addisolactate has a slow sedative effect. Consetyyent
a solution of Lactoproteinum with sorbitol is artiae means of pathogenetic therapy of burn disease,
which has long been recommended for use in thisobagy [8]. However, recently appeared a number of
publications [7], which indicate the existence mfacellular mechanisms of the effect of infusiongs
on the parameters of the cell cycle and the fragatiem of DNA cells of tissues of different orgains
the treatment of burn disease.

Especially important is the study of intracellulaechanisms of the effects of drugs on the cells
of the endocrine glands, taking into account tkey role in the pathogenesis of burn disease.dtdeen
established [3] that dysregulation of adenohypojshykys an important role in the implementation of
remote complications of burn disease, and datadognal depletion [11, 17] with thermal damage ® th
skin point to a possible pathway for the developn@érsecondary insufficiency against the background
of this pathology. Also, damage to thymus cells, [18, 27], which develops within a few days after
thermal damage to the skin, is a prerequisite lier development of an immunodeficiency, which is
accompanied by the subsequent damage to T-depeoelén{19, 21]. That is, complex lesions of the
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endocrine glands on the background of burn diseadkeillar mechanisms of which remain not detailed.
One of the most accurate methods for verifying Dnage is the method of cytometric flow DNA,
which today is universally recognized in the stodlyapoptosis, which plays one of the major roleghim
pathogenesis of burn disease [4, 5, 14].

The purposeof the study is to analyze the data on the muléiorgffect of Lactoproteinum with
sorbitol on the content and DNA fragmentation ofi@rine glands cells: adenohypophysis, adrenal
glands and thymus on the background of burn dis&#@bethe determination of the laws of the effett o
the drug.

Material and methods. Experimental studies on 108 white male rats weighl®0-180 ¢
obtained from the vivarium of the Institute of Rinacology and Toxicology of the National Academy of
Medical Sciences of Ukraine were conducted on tasisbof the research laboratory of functional
morphology and genetics of the research centeneMNational Pirogov Memorial Medical University,
Vinnytsya, certified by the Ministry of Health ofkchine (ID number 003/10 dated 11.01.2010).

Rats were in the conditions of the scientific angbezimental clinic of the National Pirogov
Memorial Medical University, Vinnytsya on a standlavater and food ration with free access to water
and food in the form of balanced feed in accordamitie established norms. The temperature in thenroo
where the animals were kept was kept at a lev@da?5 °C, humidity of air - within 40-60%. Animal
retention and manipulation were conducted in aced with the "General Ethical Principles of Animal
Experiments" adopted by the First National Congms8ioethics (Kyiv, 2001), and also guided by the
recommendations of the "European Convention for Rinetection of Vertebrate Animals used for
Experimental and Other Scientific Purposes” (Stasp 1985) and the provisions of the "Rules for
preclinical safety assessment of pharmacologicantsg (GLR)" During the work with laboratory
animals, they adhered to: rules of humane attittadeards experimentation and approved by the
Committee on Bioethics of the National Pirogov Meialb Medical University, Vinnytsya Ne 1,
14.01.2010); International requirements for the Aoentreatment of animals, following the rules & th
"European Convention for the Protection of Vertébranimals Used for Experimental and Other
Scientific Purposes” (1984); methodical recommendat of the State Pharmacological Center MoH
Ukraine on pre-clinical research of drugs [2].

Before modeling skin burns, all animals were shaladral surfaces of the body with a
mechanical type and a safe razor. The trauma wesedaby applying to the lateral surfaces of theybod
of the animals four copper plates for 10 s (twdgdaon each side, the surface area of each plate wa
13.86 cm) which were pre-held for 6 minutes in water atoastant temperature of 100°C [12, 20]. To
calculate the surface area of the skin of thethatformula by M. O. Lee [16] was used. Accordinghe
masses, the average area of the body surface ohthevas 240 + 26 cinand consequently, the burn
from the exposure of the four heated plates withtal area (S = 55.44 @ncorresponded to 21-23% of
the body surface of the animal.

The depth of burns was set according to the foeellelassification adopted in Ukraine.
According to it, 1% of 1-2 degree burns are takanilf unit of the injury severity index; 1% burn A
degree - for 2 units of severity index damage; 1%ntof 3B degree - for 3 units of severity index
damage; 1% burns 4 degrees - for 4 units of sgvegiex damage. Having established the found value,
determined the degree of severity of burn shockdas the depth of the damage. It should be nbtsd t
the value of the index of severity of damage inrdrege up to 30 units determined a burn shockroiic
degree; the value of the index of the severityashdge in the range from 31 to 60 units - a burmclsiod
moderate severity; the value of the index of theesty of damage in the range from 61 to 90 units -
severe burn shock; with an index of severity of dgenof more than 90 units - an extremely severe bur
shock. In the studies conducted, the magnitudéeirtdex of gravity of the damage ranged from 52 to
56 units, which corresponds to a burn injury of erade severity.

An infusion of a solution of 0.9% solution of Na@i Lactoproteinum with sorbitol in a volume
of 10 ml/kg body weight of the animal was carried imto the lower vena cava after its catheterizain
aseptic conditions through the femoral vein. Thihetr was applied under the skin, and its cle@anc
throughout the length was filled with titrated hepasolution (0,1 ml of heparin per 10 ml of 0.9%0!
solution) after each substance administration.siiofus were performed once a day during the first 7
days. It should be emphasized that the method ofirastration and dosage of solutions containing
hydroxyethyl starch involves the use of drugs aedoranging from 7 (average dose) to 15 mi/kg body
weight (high dose). In view of this, a dose of Iikmbody weight selected is appropriate.

Shaving of rats, burns, catheterization of majaseds and decapitation (after 1, 3, 7, 14, 21 and
30 days) were carried out under conditions of pfolpmesthesia (60 mg/kg mass i/v).
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The content of DNA in the nuclei of adenohypophysidrenal glands and thymus of rats was
determined by flow cytometry. In animals, after algitation, the data were removed from the glands,
deprived of the capsule (if necessary) and fromhair contents were prepared nucleic suspensmms f
flow cytometry. Cell suspensions from these celtures were prepared using a CyStain DNA nuclear
DNA sample from Partec, Germany, according to teaufacturer's protocol. This solution allows rapid
extraction of nuclei and the labeling of nuclear by diamino phenylindole (DAPI), which is part of
its composition. CellTrics 5@m disposable filters (Partec, Germany) were usedh® production of
nucleic suspensions. The flow analysis was perfdrime a multi-functional flow-through cytometer
"Partec PAS" from Partec, Germany, in the reseaertter of the National Pirogov Memorial Medical
University, Vinnytsya. UV radiation was used tamatiate DAPI fluorescence. From each sample of the
nucleic suspension of the analysis, 10 thousandtewsere subject to. The cell cycle analysis was
performed by FloMax software (Partec, Germany) ull fhumeric matching according to the
mathematical model, which determined: GOG1 - pdeggratio of cells of the GOG1 phase to all cells
of the cell cycle (DNA content = 2 c); S phasenis percentage of the phase of DNA synthesis toeti#l
of the cell cycle (DNA content> 2c and <4c.). Dataration of DNA fragmentation (apoptosis) is
accomplished by isolating the sub-GOG1 site on RNl DNA histograms before the peak GOG1,
indicating cell nuclei containing DNA <2c.

The statistical processing of the obtained resules carried out in the license package
"STATISTICA 6.1" with the use of nonparametric madls for evaluating the obtained results. Evaluated
the correctness of the distribution of charactesstor each of the variation series received,ntiean of
each studied feature, and the standard quadratiatte. The reliability of the difference between
independent quantitative values was determinedyubim Man-Whitney U-criterion.

Results and its discussionAccording to the results of a dynamic study of DNéntent in
adenohypophysis cells in rats and in the backgradmwrrection with 0.9% solution of NaCl or soturti
of Lactoproteinum with sorbitol, we found a dega®nge (Table 1). In the background of burn skin
injury and the use of 0.9% NacCl solution in rateaier values of the S-phase are recorded stdfirimg
1 day after burn injury with its gradual increaseidays, reaching the maximum after 21 days; &ed a
30 days, this figure is reduced, but remains high@n the level recorded in the group where thasioh
of this drug was conducted in the absence of mjuryi. Accordingly (Table 2), it was found that the
mean values of the interval of the SUB-GOG1 inaettem 3 days after burn injury, reaching the
maximum value after 14 days. However, after 21 8Addays, the average value of this indicator
decreases relative to the previous ones, not negthe level that was established in the grouptafct
animals against the background of infusion of ON&€I solution.

Table 1
Dynamics of S-phase indices (%) of cells of adengmyphysis, adrenals and thymus of rats on the backgund
of skin burn injury and correction with 0.9% NaCl solution and Lactoproteinum with sorbitol (M+e)

5 % Adenohypophysis Adrenals Thymus

> o 0,9% NaCl | 0,9 % NaCl + 0,9 % NaCl | 0,9 % NaCl + 0,9 % NaCl | 0,9 % NacCl + LP-SB +
& 3| without burn burn LP-SB+bum | o out burn burn LP-SB+bum | ot burn burn burn

1 0,588+0,075 0,110+0,016* | 0,2400,023%, ** 0,240+0,054 0,662+0,197* 0,514+0,096* 8,925+2,654  278+1,846# 4,608+1,295%
3 0,556+0,074 0,220+0,021 0,326+0,036 0,250+0,056 _,202t0,439* 0,606+0,127* 7,782%3,357 12,54+3,484# * 8,843+2,437*
7 0,518+0,066 0,374%0,030 0,564+0,303 0,222+0,087 __,658¥0,162 0,386+0,075 8,250+2,444 11,16%2,94 5163013
14 0,5500,090 1,18620,215* 1,088+0,436* 0,230+8,07| _0,498+0,099* 0,326+0,063*, # 8,315+2,861 6,319%7, 8,2450,921
21 0,568+0,101 1,734%0,399* 1,218+0,078*, *{__ 0,216%0,073 0,298+0,141 0,258+0,111 8,480+1,26D) _ 6%:8,086 7,367+1,488
30 0,528+0,084 1,036+0,093* 0,880+0,085%, * 0,206378 0,246+0,188 0,232+0,089 7,635%2,41 6,6486,1| 6,998+2,822

Notes: here and in the following table, LP + SBactoproteinum with sorbitol; * - a significant (9,01) difference with the
parameters of a group of 0.9% NacCl solution withlourin; ** - a significant (p <0,01) difference withe parameters of the group of
0.9% solution NaCl + burn; # - is a significant<p,05) difference with the parameters of the grofi9.9% NaCl solution without
burn; ## - reliable (p <0,05) difference with trer@ameters of the group of 0.9% solution of NaCLi#nb

Table 2
Dynamics of the parameters of the interval of SUB-GG1 (%) of cells of adenohypophysis, adrenals
and thymus of rats on the background of burn skin tauma and correction with 0.9% NacCl solution
and Lactoproteinum with sorbitol (M+e)

- Adenohypophysis Adrenals Thymus

8 5 O‘,9 % NaCl 0,9 % NaCl + LP - SB + burn 0},9 % NacCl 0,9 % NaCl + LP - SB + burn 0},9 % NaCl | 0,9 % NaCl + LP-SB +
without burn burn without burn burn without burn burn burn

1 0,558+0,084 0,594+0,047 0,600+0,029 1,846+0,187 3,362+0,237* 3,012+0,135% 2,608+0,536 1,90+4,46 # 8,458+1,1784

3 0,534+0,071 0,740+0,042* 0,730+0,111# 1,832+0,2p7 5,480+0,851* 4,114+0,773* 2,608+0,53¢ 12,03+3,20#7,960+3,612#

7 0,548+0,118 0,918+0,167* 0,846+0,1297 1,906+0,389 4,120+0,571* 2,816+0,373* 2,608+0,53 5,515+0,780 4,712+0,988

14 0,540+0,083 1,114+0,199% 0,974+0,236# 1,938+8,3[1l 3,248+0,866 2,348+0,415# 2,608+0,536 3,672+0,9283,388+1,237

21 0,590+0,108 0,976+0,193% 0,784+0,194] 1,846+0,279 2,332+0,251# 2,116+0,57] 2,608+0,536 233:0,998 3,085+0,693

30 0,568+0,052 0,792+0,169 0,562+0,074 1,986+0,248 2,344+0,236# 1,948+0,668 2,608+0,536 2,428+0,7B6 383%0,930

The use of a solution of Lactoproteinum with sarbfbllowing a burn injury to the skin causes
similar changes in the S-phase and SUB-GOG inteimehdenohypophysis cells, but their amplitude was
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significantly lower, indicating the protective edfeof this drug over a long period of experimerstaidy

(30 days). In particular, it was found that the niagle of the S-phase after 1 day after burninghef
skin after administration of Lactoproteinum withrisitol on 53.3% lower compared to control (without
burn injury of the skin) in groups of rats recetyisimilar solutions; after 3 days - by 41,2% (p040,
and after 7 days practically does not differ frdra tevel of control groups. Accordingly, after layd -
85.0% (p <0.05) is higher than in control groupisera2l days it reaches a maximum - by 108.6% (p
<0.01), higher than in control groups, and afteddgs it decreases, but remains 61.8% (p <0.0hehig
than in control group. Indicators of the intervAlS&JB-GOG1 in adenohypophysis cells 3 days after sk
burning against the background of administratiohadtoproteinum with sorbitol were 31.3% (p <0.05)
higher than in control (without burn) groups ofraals receiving a similar solution, and after 7 dapy
58,4% (p <0,01) larger. After 14 days this indicateaches a maximum - by 71.5% (p <0.05), higher
than in control groups. After 21 days in group gdimctoproteinum with sorbitol, the value of theEBU
GOGL1 interval was 42.0% (p = 0.076) higher thath&ncorresponding control group, and after 30 days,
the given index did not differ from that of the ¢ahanimals.

It has also been established that at the backgrofimdirn disease in the course of infiltration
with a 0.9% NaCl solution, the synthetic procesaeadrenal cortical cells in the form of an increas
S-phase parameters from 1 day after burn injurgeese with a maximum after 3 days, with a gradual
decrease up to 14 days, and after 21 days, thdemiors are approaching the level of indicatorshef
group, which introduced this solution without bumgithe skin. The dynamics of the change in the
interval of the SUB-GOGL1 was similar to that of Bphase, but after 21 and even 30 days afterkihe s
burn, the figure remained significantly higher tharthe non-burn skin group.

The use of Lactoproteinum with sorbitol throughtlie experiment significantly reduces the
elevated levels of the SUB-GOG1 and S-phase oétienal cortical cells. Moreover, starting from the
14th day, these indices have no reliable or traffdrdnces from the groups without burn injury ket
skin. Correction of a 0.9% solution of NaCl in lydafter burn skin damage results in a significant
violation of the cell cycle of thymus cells, whidonsists of a statistically significant increasethe
number of cell events in the GOG1 phase (p <0&4d, in particular, an increase in the number ehéy
in the range of SUB-GOG1 (p <0.01), which probaioiglicates the determining role of apoptosis in
damaging the thymus in conditions of burn diseasm fthe first day after burning the skin. In adutiti
the number of cells in the range S (p <0,01) des@gaindicating a lack of recovery of the populaid
damaged cells. After 3 days there is a statisyicatinificant decrease in the number of cells m@0G1
phase (p <0,01) due to the increase in cells inShghase (p <0,01), however, the parameters of the
interval of SUB-GOG1 remain statistically signifity higher than those of the group without bums (
<0.05). After 7 days of study, all cell cycle inegcdid not differ significantly from those observadhe
non-burning group (ie, the effective compensatmmtiie damage of thymus cells in a burn disease aft
7 days was performed after DNA cytometry). After 24, and 30 days, the core cell cycle rates are no
statistically different from those of the contrabgp.

On the background of burns, with the use of Laatgnum with sorbitol, significant differences
in cell cycle indices in rats' thymus after 1 déigmburning of the skin were not detected. Aftedads,
with the use of Lactoproteinum with sorbitol, thelsase showed statistically significant differenes
<0,05) from the burn group + 0,9% NacCl solutionjekhindicates a more positive effect on the symthet
function of the thymus cells of this preparatioregBrding the effect on apoptosis of the drug in the
aforementioned terms, only the tendency (p = 0,0&H)e decrease of the indicator of the intervdBS
GOGL1 is established. 7 days after burning of thie wkth the application of 0.9% NaCl solution amd i
the subsequent periods of the experiment, the Septend SUB-GOGL1 intervals did not differ
significantly from similar indicators establishenl the group of animals without burn injury. For the
group of burn + Lactoproteinum with sorbitol, statially significant differences (or tendencies of
difference) with indicators of burn group + 0.9%aolution were not detected after 14, 21 and 30
days after thermal damage to the skin.

Analyzing the obtained experimental data we cate dtat intracellular damage to the DNA of
cells of adenohypophysis, adrenal glands and thyonuthe background of correction with 0.9% NaCl
solution develops from the first days after thera@nage and consists in amplification of apoptirsis
the form of increase of parameters of the inteBldB-G0G1 and decrease of indicators S-phases in all
investigated organs. However, in each organ thexecertain features that, in our opinion, refleot n
only the effects of burn disease, but also adaptigehanisms of protection against damage in tlgaror
and its cells. It is known that apoptosis is a na@idm for updating the cell population in many
pathological conditions [18] and burns in particyla 26]. Summing up the results of the studylaf t
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content of DNA, we can note certain regularitied #me hierarchy of changes in the parameters of the
cell cycle of cells of various endocrine organsiagtathe background of thermal damage to the gkin.
synthetic processes in the adenohypophysis attheelular level significantly decrease from 1 dend

then constantly increase, reaching the peak valftes 21 days, the processes of apoptosis acquire a
maximum after 14 days. In our opinion, this is é¢stent with the data on the clinical manifestatiofis
hormonal insufficiency in the distant periods aftex thermal damage [11].

In adrenal cells, using 0.9% NacCl solution, in cast to cells of the adenohypophysis, the
maximum of the S-phase was established after 3 fidigaved by a decrease in this index, while the
parameters of the interval of SUB-GO0G1 appearduktincreased in all terms of observation, indigatin
more pronounced damage to this group of cells mparison with the adenohypophysis. The data we
receive show that there is a long-lasting negagffect on the functioning of the cortical substantéhe
adrenal glands after thermal burn injuries of tkie,seven with short-term damage. We have estadglish
hyperactivity of the cortical substance of the adfeglands in the form of enhanced intracellular
synthesis and simultaneously elevated cell apaptoshich contributes to the depletion of the
functioning of the glands, which, in turn, can aatise adrenal insufficiency inherent in the bursedse
in this period. These results correlate with thiadd other researchers about the developmentrehad
insufficiency and the effectiveness of the useasticosteroids in burn disease in different periotigs
development [17, 24].

Thymus cells appeared to be more reactive witheadsp the processes of synthesis and
apoptosis on the background of thermal burn andecton with a 0.9% solution of NaCl - the
normalization of the parameters occurred 7 dayer #fie burn of the skin. However, these violatiohs
the first days are likely to be responsible forthier clinical and laboratory manifestations of dgm#o
the thymus and T-dependent cells observed by erpatal data, both in the early and in the long-term
period of burn disease [15, 19, 21].

The influence of the Lactoproteinum with sorbital the cell cycle parameters of the cells of the
three investigated organs was quite stereotypeduaidirectional. The data obtained, in our opinion,
indicate the predominant effect of Lactoproteinurthvgorbitol on the cell cycle in these organs agai
the background of burn inflicted skin due to actmm the S-phase, that is, due to the stimulation of
synthetic processes. In one or another degresstithelation of synthetic processes, albeit in sohmew
different terms, is noted in the background ofudle of the drug. In our opinion, this indicatesféecent
level of involvement of the studied cells in thetmaenetic mechanism of the implementation of the
burn disease, but the use of Lactoproteinum withig® proved to be quite effective in correctinglic
cycle disorders on the background of this pathalogy

7)) %pneision

1. Thermal damage to the skin at the backgrourmbotction with 0.9% NaCl solution is accompanied
by damage to the DNA of adenohypophysis, adrendltaymus cells in the form of an increase in the
percentage of cells with signs of apoptosis (fraggaiion of DNA) and a violation of their prolifere¢
activity. DNA damage of cells has peculiaritiesérdmt in a certain organ and reflect the hieraaftthe
inclusion of endocrine glands in response to athédamage.

2. The effect of the Lactoproteinum with sorbital the cell cycle indexes of the adenohypophysis,
adrenal glands and thymus cells has a unidiredtiytaprotective character and consists of redutireg
amplitude of the S-phase and the interval of SUBSGOPreferably, the drug affects the S-phase,
stimulating synthetic processes.
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BILJIMB PO3UMHY JAKTONIPOTETHY
3 COPBITOJIOM HA BMICT JHK KJIITUH

BJIIMSTHUE PACTBOPA JIAKTOITPOTENHA
C COPBUTOJIOM HA COJEP)KAHUE JHK KJIETOK
EHAOKPUHHUX 3AJ1I03 HA ®OHI OIIIKY HIKIPH SHAOKPUHHBIX )KEJIE3 HA ®OHE OXXOTI'A KOXHU
Y IIYPIB Y KPBIC
JIzeByabcebka L. B., Kopanbuyk O. 1., Uepkacos E. B., Maescbkn I'ynac U. B., /IzeByibcbkas . B., Kopaabuyk O. U., Yepkacos J. B.
0. €., llleBuyk 10.I'., ITactyxoBa B. A., KucesivoBa T. M. Maesckuii A. E., HleBuyk 0. I'., IlactyxoBa B. A., Kucenésa T. H.
TTOIIKO/DKEHHS €HIOKPUHHUX 3103 € OJHMM 3 KJIFOYOBHX IToBpeXIeHNs SHIOKPHHHBIX JKele3 SIBILIFOTCS  OJHUM M3
MATOTrCHETHYHUX (DaKTOpIB MPH OIMIKY LIKIPH, ajie MPOJOBKYIOTh  KIFOYEBBIX IATOrCHETHYECKMX (HaKTOpOB TMpPH OXKOre KOKH, HO
3QMIIATUACS MAJIOBHBYCHUMH BHYTPIIIHBO-KIITHHHI MEXaHI3MH  TIPOJIOJDKAIOT ~ OCTABAaThCS  MAJIOM3YUYCHHBIMU  BHYTPHKJICTOYHBIC

BIUIMBY OITIKOBOI XBOpoOw i il Tepamii Ha maHi opraHu. Y CTarti
TpeICTaByIeH pe3yibTaTd nociimkeHnst Bmicty JIHK B wmitiHax
afeHorinodizy, HATHUPHUKIB 1 THMYCY IIypiB METOIOM HMPOTOYHOL
JHK-tmromerpii Ha T TEPMIYHOTO OMIKy IIKIPA 1 KOPEKIHl
posunHamu  0,9% NaCl aGo maxrornporeiny 3 copGiTonom.
Hocnimxenns nposeneno uepe3 1, 3, 7, 14, 21i 30 6 micms
TepmiuHoro omiky 2-3 crymens 21-23% moBepxHi Tina i fioro
xopekuii. CrarucTrka 00poOka OTpUMAHHX pe3yIIbTaTiB IPOBEICHA B
ninemsiiHoMy makeri "STATISTICA 6.1" 3 BHKOpHCTAaHHSIM
HemapaMeTpudyHuX MertoaiB omiakd. Ha T Buxopucranns 0,9%
posunHy NaCl B wiitnHax aneHorinogisy BiIOyBaeThesi icroTHE
SHIDKCHHSI  TIOKa3HMKIB  CHHTETHYHOI ~ S<pasu  (BimcoTKOBE
criBBigHomeHHs1 ¢asu cuntesy JJHK 1o BCiX KITHH KIITHHHOIO
LHMKITY) BKe 3 1 I00M eKCTIEpUMEHTY, SIKi BiIHOBITFOBATHCS JI0 PiBHSI
KOHTPOJIO Tibku uepe3 21 noby micns omiky mikipu. TToka3sHHK
inTepary SUB-GOG1 fokasuuk parmenranii THK) wa T

MEXaHU3Mbl BIIMSHHS OKOTOBOH OOJIE3HM M ee Tepalii Ha JaHHbIC
oprasbl. B crarbe npe/icTaBieHb! pe3ybTaThl HCCIEA0BAHIS COCPIKaHHST
JIHK B KieTKax ajicHOrMnoQusa, HAMIOYCYHHKOB M THMYCa KpbIC
MetoznoM nporoyHoit JJHK-mmromerpin Ha (hoHE TepMUYECKOro oxora
kokd 1 Koppekumu pactopamu 0,9 % NaClwm nakrornporenHa ¢
copburonom. Mccrnenosanne nposeneHo yepes 1, 3, 7, 14, 24 30 cyrok
rocie TepMudeckoro oxora 2-3 crenenn 21-23 %bnoBepxHOCTH Tena 1
ero koppekumu. Crarrcrudeckas 00paboTKa MOTYYEHHBIX Pe3yJbTaToB
mpoBefieHa B JmnemmitHom makere  "STATISTICA 61" ¢
UCIIOJIB30BAHMEM  HEapaMETPHYECKUX METO0B OueHkd. Ha  done
npumeHenHnst 0,9 % pacteopa NaCl B kierkax aneHorunodusa
MPOMCXOMIUT CYIIECTBEHHOE CHIDKEHHE IMOKa3aTesiell CHHTeTHYEeCKOH S-
¢a3sl (mporeHTHOE cooTHOIeHue (Baspl curTesa JJHK Ko BceM KieTkam
KICTOYHOTO IHMKT) YKEe ¢ 1 CYTOK OKCIIEpHMEHTa, KOTOpbIC
BOCCTAaHABJIMBAIHCH JI0 YPOBHS KOHTPOJIS TOJBKO 4epe3 21 cyTku mocne
oxora koxu. Ilokasarens wuHrepBaia SUB-GOG1  fokazatensb
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sacrocysanmst 0,9%pozunny NaCl cyrreBo 36imbiiyeTsest 3 3 100w,
a 3HIDKGHHS [aHOrO IIOKa3HMKAa B KIITHUHAX —aIeHOTrinodisy
crioctepiraimu 3 14 nobu gocmimkeHHs. Y KITHHAX HAJHUPKOBUX
3ano3 Ha T Kopekiii 0,9% posurtom NaCl BcraHoBIeHO icToTHE
30UIbLICHHS TIOKa3HWKA S+pasd 3 HACTYIHHUM HOTO 3HMKEHHSIM
TIOYMHAIOUH 3 3 T0OU eKcIeprMenTty, a inTepsa SUB-GOGlrakox
migBriyBaBcss 3 1 100M 3 TONAIBIIMM 3HIDKCHHSM IHOTO
nokasHuka. Ha 11 xopekuii 0,9%po3zursom NaCl ciocrepiraerscst
ICTOTHE 3HIDKCHHS TTOKa3HMKa S+pasu KITHH TUMYycy depe3 1 o0y
TCITS OMIKY IIKIpH, a Ha 3 100y CrocTepiranocs 30UIBIICHHS LHOTO
MOKa3HMKa 3 ioro Hopmamizaiiero uepe3 14 ni6 Bim mouarky
excriepumenTy. [Tokasauku intepany SUB-GOGliititua TuMycy
Oy MiOBUIIICHUMH TouMHarouM 3 1 1obwu, ane Bxe yepe3 7 aid He
BIIPI3HSUMCS Bif aHATIOTIYHUX TOKAa3HHKIB TPyMH KOHTpoimo. [Tpn
3aCTOCYBaHHI PO3YMHY JIAKTOIPOTEIHY 3 COpOITONIOM 3aikcoBaHO
3HIDKEHHS aMIUTITY[M MOKa3HUKIB S-pasu i iHTepBary SUB-GOG1
KITHH afeHorinodizy, HagHUPHUKIB i THMYyCy, IO BKa3ye Ha
LIUTONPOTEKTUBHUI e(peKT JaHOro Mperapary. 3po0iIeHO BUCHOBOK,
mo npu kopekuii 0,9% pozunHom NaCl HemocTartHRO KOMIICH-
cyerbest norkoprentst JJHK eHIoKpHHHNX 34103 MTicIs TEpMIYHOTO
OIIKY IIKIPH, @ 3aCTOCYBaHH: JIAKTONPOTEIHY 3 COPOITOIOM iCTOTHO
TIOKpAIITye IOCTiHKyBaHi rokasauku BMicTy JIHK B 1iux opranax.

Kimiouosi cioBa: JIHK-mmTomeTpist, TepMidHe YITKODKEHHS
IIKIPY IIypiB, aJeHOrinodi3, HaHUPHUKH, THMYC, JAKTONPOTEH 3
copbironom; 0,9 Yposzunn NaCl.
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¢parmentaimun [THK) Ha done mpumenenus 0,9 % pacreopa NaCl
CYLLIECTBCHHO YBEJIMYMBACTCS C 3 CYTOK, 4 CHIJKEHHE JIAHOTO MOKa3aTeLst
B KIeTKax afeHorunodmsa Habmonami ¢ 14 cyrok uccnenosanus. B
KIIETKaX HaroyeyHnkoB Ha (one xoppekiwm 0,9 % pacreopom NaCl
YCTAHOBJICHO ~ CYILECTBEHHOE YBEJMUYCHHE IMoKazaressi S-<hasbl ¢
TMOCJICAYIOLIMM €ro CHIDKCHHEM HaduHasi ¢ 3 CYTOK SKCIEpHMEHTa, a
unTeppal SUB-GOG1taroke mobmmaicss ¢ 1 CyTok ¢ TOCIEIyFOIIIM
CHIDKEHHeM dt1oro nokasarerst. Ha done xoppextmm 0,9 % pacrBopom
NaCl nabimroriaerest CyIecTBeHHOE CHIYKEHHUE TToKazatelist S-hasbl KIETOK
TEMyca Yepe3 1 CYTKH MOCie OKora KOXKH, a Ha 3 CyTKH HaOIIoaioch
YBEJMYEHHE 3TOTO IOKA3aTelsl ¢ ero HopManusanuei yepe3 14 cyTok ot
Havyayma okcrepumenta. [lokasaremn wmnTepBaia SUB-GOGL kietok
THMyca ObUTM MOBBIICHHBIME HaunHas ¢ 1 CyTOK, HO y)ke depe3 7 CyTOK
HE OTVIMYAIKMCh OT aHAJIOTMYHBIX TOKa3aTeNiei TPYIIbl KOHTposst. TIpu
TIPUMEHEHNH PAcTBOpa JIAKTONPOTENHA C COPOHMTONIOM 3a(hMKCHPOBAHO
CHIDKEHHC aMIUIMTyIbl Hokasaterned S-passl u mHTepata SUB-GOGL
KJIETOK aJeHOruno(y3a, HAMIOYCIHAKOB M THMYCa, YTO yKa3bIBAaeT Ha
LUTOTPOTEKTUBHBIN ekt naHoro npenapara. CresaH BHIBOJ, YTO MPU
koppekimu 0,9 % pacreopom NaCl HemocTaroyHo KOMIICHCHPYETCst
nospexenne JIHK 3HIOKpUHHBIX Jkene3 Tocie TePMHHYECKOro OKora
KOXH, a IPUMEHEHHE JAKTONOTCHHA C COPOMTONIOM CYIIECTBEHHO
yAIydLIaeT u3ydaemble nokasarenu conepxanus JIHK B naHHbIX opranax.
Kimouessble ciioBa: JIHK-1irometpus, TepMuyuecKkoe NOBpeKIeHHE
KOXH, a[eHOruno(us, HAMIOYCIHUKY, THMYC, JIAKTOIPOTEHH C
copburonom, 0,9 %pacrsop NaCl.
Peuensent llenitoko B.1.
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SEXUAL DIMORPHISM OF NORMATIVE CEPHALOMETRIC PARAME TERS
DETERMINED BY THE HOLDAWAY METHOD IN BOYS AND GIRLS OF PODILLIA

E-mail: dmitriyevnik@gmail.com

When studying individual facial harmony, one musitet into account both ethnic characteristics of phometric
indices and age and sexual differences inside efethnic group itself. However, there are no datahe manifestations of
sexual dimorphism of the cephalometric indicesadf issues by the Holdaway method in Ukrainiartse Ppurpose of the work
is to establish sexual differences in cephalomagiacameters determined by the Holdaway techniquboys and girls of
Podillia region of Ukraine with orthognathic bit&/ith the Veraviewepocs 3D device, Morita (Japa®)b8ys (aged from 17 to
21) and 55 girls (aged from 16 to 20 years) withnma occlusion close to orthognathic bite, receisate telerentgenograms
and analyzed. Cephalometric points and measuremeete carried out in accordance with the recommeénist of
R. A. Holdaway and taking into account the recoménda of A. E. Athanasiou and S. |. Doroshenko ¥né. Kulginsky. The
statistical processing of the obtained results egaiged out in the licensed package "Statisticd Bsihg nonparametric methods
for evaluating the obtained results. The juventiese significantly higher or tended to higher valuban girls with the
following cephalometric parameters determined by tHoldaway method: Basic Upper Lip Thickness, Upger Strain, H
Angle, Inferior Sulcus to H Line, Soft Tissue Thigss Chin and Subnasale to H Line. Other cephalmmarameters are
determined by Holdaway method (Soft tissue Facrajld, Nose Prominence, Superior Sulcus Depth, &kqleofile Convexity
and Lower Lip's to H line) have no reliable or leidg¢endencies between the boys and girls.

Keywords: cephalometry, sexual dimorphism, Holdaway analydksainian boys and girls.

Despite the immense amount of accumulated infoonaibout the structure of the human body
and the perception of anatomical science as fundthand unchanging, technological progress puts

more and more complex issues and tasks for anagnoigating a huge space for the appearance and

transformation into a fundamentally new kind andaligu of all branches of anatomy. Global world
trends are aimed at creating a virtual world anglire a huge amount of accurate information noy ofl
a static nature, but also a description of the neatf the relationships of all elements in spasiat

temporal dependence. And the dental industry, wbighchange the elements of soft and bone tisfues o

the face, constantly needs new, more accurate @ptdoved diagnostic approaches. After all, the
orthodontist practically is the only specialist winas the opportunity to influence the form and fzetst

© M. O. Dmitriev, V. O. Tiholaz, 2018

39



