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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Nowadays, alimentary dystrophy (dystrophia alimentaris), 
which can develop for a variety of reasons, remains one of the 
urgent problems in modern medicine. In alimentary dystrophy, 
decrease in energy and regenerative potential develops leading 
to the damage of all body systems [1,2]. Pathophysiological ef-
fects of food deprivation are known to depend on its duration 
and nutrition. But there is neither clearly delineated model for 
studying the impact of malnutrition on the body nor the model of 
alimentary dystrophy, which would have similar manifestations 
to those in humans and would determine the limits and degrees 
of dystrophy with its possible compensation. Such states can be 
observed in individuals keeping to a diet, in those with anorexia 
and cancer cachexia; they require restoration of weight and gen-
eral physical condition using supplementary nutrition. It should 
be noted that clinical manifestations of alimentary dystrophy are 
clearly marked in patients with head and neck tumors [3]. The 
influence of malnutrition on general physiological status as well 
as possibilities of its correction can be studied on animal models 
of food deprivation. 

Several methods of experimental food deprivation are known 
today, but all of them have certain limitations which make im-
possible the comparison between experimental study results and 
clinical data. The most commonly used method is complete food 
deprivation of study subjects. Such method of complete depri-
vation was used by Kosmatykh T.A. et al. (2001), Khoroshykh 
N.V. (2010), Gembarovskyi M.V. (2013). The animals were fast-
ed for 3 to 5-7 days being placed in separate cages on mounted 
platform with free access to water in unlimited quantities [4,5]. 
Lack of objective indices of animal dystrophy as well as un-
determined clinical signs of malnutrition, timing of alimentary 
dystrophy onset and weight loss are considered to be the draw-
backs of those experimental studies. 

Similar method of complete deprivation lasting for 9 days was 
used by Koropetska N.Yu., Ostapiv D.D. et al. (2015) to study 
the effect of retabolil and testosterone on changes in blood pro-
teins, but such essential parameters as blood indices and weight 
were not evaluated after the completion of the experiment. 

Another method of complete deprivation was used in stud-
ies of Shatalov O.M. and Maloshtan L.M. (2007). After the 
animals were deprived of food for 5 days, weight parameters 
of their internal organs, total protein content in muscles and in-
ternal organs, as well as urea blood levels were evaluated. But 
neither animals’ general physical condition nor their behavior 
patterns after food withdrawal were described; blood protein 
indices were not determined either. It is noteworthy, that in all 
experimental studies using the method of complete deprivation, 
no consensus exists regarding the duration of fasting period. Be-
sides, the method of complete deprivation is not consistent with 
alimentary dystrophy of the patients in clinic. 

As far as the model of partial food deprivation is concerned, it 
is presented in a limited number of published experimental stud-
ies. One of such methods was applied to evaluate persistent and 
high food motivation studying the effects of partial intraspecific 
food deprivation in rats. Food restriction implied reduction of 
daily diet by 1/3. [6]. However, the researchers did not specify 
the duration of experiments as well as the resultant weight loss 

and changes in blood biochemistry. The technique is far from 
perfect and cannot be used to characterize the state of dystrophy 
in clinic. Therefore further investigations are required to study 
the effects of fasting. In view of this, the authors have proposed 
their own method of creating an experimental model of alimen-
tary dystrophy (positive decision to grant the patent, application 
No u 202007534). 

The aim of the study was to develop an experimental rat mod-
el of alimentary dystrophy using partial food deprivation which 
would allow to identify the limits and levels of compensated 
states of dystrophy with possible restoration of protein metabo-
lism.

Material and methods. Experimental studies were carried 
out on male Wistar rats aged 2.5-3 months and weighting 220-
260 grams. The experiments conformed to “European Conven-
tion for the protection of vertebrate animals used for experimen-
tal and other scientific purposes” (Strasbourg, 1986), “General 
ethical principles of animal experiments” adopted by I National 
Bioethical Congress (Kiev, 2001) and Act of Ukraine “On the 
protection of animals from cruelty”. 

The animals were divided into four groups: group I included 
rats being kept on complete food deprivation; group II - rats on 
partial deprivation (1/2 of daily diet); group III - rats receiving 
1/3 of daily diet; group IV - intact rats (control group) fed with 
normal diet.

All rats were placed in separate cages with mounted platforms 
and ad libitum access to water. Weighting of animals was done 
first at the baseline and then on days 3, 5, 7 and 10 of the study. 

After completion of food deprivation period, behavioral ac-
tivity of the animals was registered using the standard open 
field test (OFT) [7]. The open field was a rectangular chamber 
100×100 cm in size with 40-cm-high walls. The plastic floor was 
marked with square grid crossings (25 squares). The area was 
lightened with a 50 W lamp located 150 cm high from the center 
of the floor (Fig. 1). Animals were placed in the center of the 
chamber, and the following activities were recorded: the number 
of crossed lines and frequency of rearing behavior to estimate 
exploratory activities of rats, as well as the number of grooming 
episodes and total freezing time as an indicator of ”emotional-
ity” of animals [8]. After each test lasting for three minutes the 
chamber was thoroughly cleaned with water and dried. 

Horizontal motor activity (ambulation) in the open field im-
plies motor activity in the form of free movement of the animal 
in various directions. Participation of all four paws in movement 
serves the main criterion for assessment of locomotion. If the 
animal was within one square with its four paws and then moved 
to the adjacent sector (hind paws crossed the gridline), the sub-
ject was considered to cross one square. 

Vertical motor activity in animals is represented by two posi-
tions: the subject stands on both hind paws in a vertical upright 
position and rests its front paws on the walls (climbing) or un-
supported standing (rearing). 

Grooming of animals in the open field includes 1-2 quick cir-
cular movements of the paws around the nose, or washing eye 
region, the whole head, paws, sides, torso and tail. The number 
of grooming episodes for the test period is calculated.
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Fig. 1. Anxiety behavior in the rat after food restriction by 2/3 
during the open field test

Grooming is considered to be an indicator of rodents’ re-
sponse to stress. Some researchers believe that grooming can re-
place manifestations of other behavioral patterns caused by fear 
and anxiety. Decreased time and number of grooming episodes 
is associated with higher level of anxiety [8].

After withdrawal of animals from the experiment, blood sam-
ples were taken by decapitation of rats under general anesthesia. 
Because biochemical parameters of blood are integrated indices 
reflecting the general physical condition, the levels of glucose, 
urea, total protein, albumin in blood serum were determined by 
standard methods using ready-to-use reagent kits of the firm 
“Granum” (Ukraine).

Statistical processing of obtained data was performed using 
computer mathematical methods of statistics, Excel software 
from Microsoft Office 2003, STATISTIKA 5.5 (owned by the 
Center of Novel Informational Technologies of VNMU named 

after MI Pirogov, license № AXXR910A374605FA) by Stu-
dent’s criterion. Differences between the groups were consid-
ered statistically significant in p <0.05. 

Results and discussion. The baseline body weight of rats in 
all groups was 220-250 g. Changes in body weight were regis-
tered on days 3, 5, 7 and 10 of the experiment. In group I (com-
plete deprivation) weight loss was 9.6% on day 3, 23.4% - on 
day 5, 34.4% on day 7 and 39.8% - on day 10. In group II (re-
duction of the diet by 1/2), weight loss of the subjects was 9.6%, 
23.4%, 34.4% and 39.8% on days 3, 5, 7 and 10, respectively. 
In animals of group III receiving 1/3 of daily diet, weight loss 
was 3.9%, 10.8%, 14.2% and 20.6%, respectively. In the con-
trol group, intact rats being on regular diet demonstrated weight 
gain by 4.3%, 8.9%, 10.5% and 15.2% on days 3, 5, 7 and 10, 
respectively (Table 1).

Analysis of the results obtained on completion of the experi-
ment demonstrated group I subjects to have the largest weight 
loss - 39.8%, group II animals – the least weight loss - 12.3%, 
while the control group rats had an increase in weight by 15.2%. 
In group III, weight loss was 20.6% on day 10, being consistent 
with first stage alimentary dystrophy in humans (by the results 
of clinical observations). 

Study of behavioral activity of rats in the open field test 
on day 10 of the experiment revealed the effect of various 
regimens of food deprivation on anxiety level (Fig. 2). Partial 
food deprivation (1/3 of daily diet) was found to decrease 
both the number of grooming episodes (by 51) and their time 
(by 69%), while in complete food deprivation, the number 
grooming episodes decreased by 80 and their time – by 74%. 
By contrast, partial food deprivation – 1/2 of the daily diet - 
caused no behavioral changes in study animals as compared 
to the control. 

Table 1. Changes in weight parameters in study subjects and control group (M±m, n=40) 
Group  day 1 day 3 day 5 day 7 day 10

І (complete food depri-
vation) 224.4±16.8 205.5±18.8 177.3±16.3 154.2±11.2 143.7±12.7

ІІ (partial food depriva-
tion, 1/2) 228.6±14.8 222.9±16.6 215.3±12.8 206.4±17.3 200.5±10.8

ІІІ (partial food depri-
vation, 1/3) 222.7±13.4 215.2±11.6 201.8±8.8 195.3±8.7 183.2±10.8

ІV (control) 226.3±14.7 234.8±7.8 244.0±7.3 247.3±8.3 257.5±10.7

 Fig. 2. The influence of dietary pattern on behavioral activity 
of rats, emotional status (the open field test)

Fig. 3. The influence of dietary pattern on behavioral activity 
of rats, motor activity (the open field test)
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Complete food deprivation proved to cause changes in ex-
ploratory and locomotor activity: the number of crossed arena 
sectors decreased by 70%, and rearing numbers - by 86% as 
compared to the control group. In subjects with partial food de-
privation (1/3 of daily diet), the number of crossed arena sectors 
decreased by 36%, and rearing numbers - by 40% as compared 
to animals being on balanced diet. By contrast, in the subjects 
with partial deprivation – 1/2 of daily diet - those indices de-
creased by 10% (Fig. 3).

  Thus, analyzing the obtained data of behavioral response of 
animals after various feeding patterns, on day 10 it was noted 
that in contrast to group I rats who were on complete food depri-
vation, behavioral reactions in groups II and III were preserved, 
the animals were active. 50% reduction in nutrition did not lead 
to significant changes compared to the control group. In group I 
(complete starvation) some deaths of rats occurred (one animal 
at 8 and 9 day), and depressive behavior of the subjects was 
observed. 

 On completion of the experiment, biochemical blood tests 
(albumin, total protein, glucose, urea levels) were performed on 
day 10 of the study to assess physiological status of the animals 
(Table 2). 

Significant changes in all biochemical parameters were regis-
tered in subjects of group I and III. 

Blood glucose concentration was found to be decreased in 
study groups: group II – by 15.68%, group III - by 24.6%, and 
group I - by 38.2%, as compared to the control (group IV). Blood 
urea, total protein and albumin values demonstrated strong ten-
dency to decrease as well. Total protein level appeared to be 
decreased by 7.55%, 16.1%, and 29.2% in subjects with reduced 
by half daily diet, those being fed with 1/3 of daily diet and 
animals with complete food deprivation, respectively. Albumin 
level was decreased by 45% in complete food withdrawal, by 
26.2% and 16.3% in groups II and III, respectively. The most 
significant decrease in blood urea level was observed in group 
I - by 43.63%, the least one - in group II - 26.03%, and in group 
III - by 37.62%, as compared to the control group. The labora-
tory indices obtained are indicative of protein deficiency in three 
study groups, and in group I they suggest low vital activities of 
the animals as well. 

Thus, it seems reasonable to enroll animals of groups II and 
III in further experimental studies as no deaths occurred in those 
groups, and there was neither critical decrease in blood bio-
chemical parameters nor severe depressive reactions. Besides, 
the study of nutritional therapy effects as well as withdrawal of 
animals from alimentary dystrophy seems to be feasible. 

Furthermore, marked changes in weight, behavioral response 
and biochemical parameters of blood in the group of animals 

with partial food deprivation (those receiving 1/3 of daily diet) 
are consistent with first degree alimentary dystrophy in humans. 

The results of the study demonstrated the model of complete 
food deprivation to be inappropriate in evaluation of nutritional 
therapy effects because of animals’ death before the experiment 
completion. Besides, inhibited behavioral reactions of animals 
negatively influence further restorative nutrition. Animals with 
food intake restricted by 50% proved to require rather long pe-
riod of time (21 days) to achieve similar recovery results with 
those receiving 30% of daily diet. 

Partial food deprivation, implying restriction of food by 2/3, 
seems to be the most appropriate option of animal experiment. 
In this type of food restriction there were moderate changes in 
biochemical parameters and behavioral reactions (emotional 
status, motor activity) of animals. This seems to be consistent 
with similar clinical conditions in patients with tumors of oral 
cavity, oropharynx and pharynx – such tumors are local in the 
first months of the disease development and are characterized by 
relatively slow growth.

Experimental complete food deprivation proved to be rather 
cruel form of research, being inconsistent with clinical presenta-
tion in patients with tumors of initial portions of digestive tract.

Thus, experimental food deprivation, namely feeding the ani-
mals with 1/3 of daily diet, is the most optimal and representa-
tive, which has been successfully used by the authors in further 
experimental studies.

Conclusions.
1. Complete food deprivation was found to result in critical 

decrease in protein metabolism indices and early death of fast-
ing animals, which in its turn negatively affected the stages of 
further research and made the recovery impossible.

2. Partial food deprivation with 50% reduction in diet for ten 
days of the study caused no significant changes in animal body 
weight, blood biochemical parameters and behavioral responses.

3. Feeding the experimental animals with 30% of daily diet 
led to significant reversible changes in weight, blood biochemis-
try and behavioral reactions after 10 days of experiment, consis-
tent with first degree alimentary dystrophy in humans. 

4. Reduction of daily diet by 2/3 proved to be the most appro-
priate type of experimental partial food deprivation in rats mak-
ing possible further research of therapeutic nutrition to recover 
the animals’ normal physiological status.
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SUMMARY

DEVELOPMENT AND JUSTIFICATION OF ALIMEN-
TARY DYSTROPHY EXPERIMENTAL MODEL IN RATS

Kushta A., Shuvalov S., Shamray V., Misurko O.

Vinnytsia National Pirogov Memorial Medical University; Po-
dilskyi Regional Oncology Centre, Vinnytsia, Ukraine 

Nowadays alimentary dystrophy (dystrophia alimentaris), 
which can develop for a variety of reasons, remains an urgent 
problem in modern medicine, particularly in patients with head 
and neck tumors. Several methods of experimental food depri-
vation are known today (Kosmatykh T.A. et al. 2001, Khoro-
shykh N.V. 2010, Gembarovskyi M.V. 2013, Koropetska N.Yu. 
et al., 2015) but all of them have certain limitations which make 
impossible the comparison between the experimental study re-
sults and clinical data.

The aim of the study was to develop an experimental rat 
model of alimentary dystrophy based on partial food depriva-
tion which would allow to identify the limits and levels of com-
pensated states of dystrophy with possible restoration of protein 
metabolism.

Influence of complete and partial alimentary deprivation on 
animals’ physical condition was experimentally studied on 40 
male rats divided into four groups. Group I included rats kept 
on complete food deprivation; group II - rats on partial depriva-
tion (1/2 of daily diet); group III - rats receiving 1/3 of daily 
diet; group IV - intact rats (control group) on regular daily diet. 
Changes in animals’ weight during study period were assessed. 
After completion of food deprivation period, behavioral activ-
ity of the animals was registered using the standard open field 

test; ambulation and emotional status of subjects were studied. 
After withdrawal of the subjects from experiment, biochemi-
cal parameters of blood (albumin, total protein, glucose lev-
els) were evaluated as indicators of general condition of the 
animals. An optimal model of alimentary dystrophy has been 
developed which seems to be beneficial in studying various 
schemes of supplementary nutrition. It is hoped that the re-
sults of this study could be used in developing management 
strategy for correction of supplementary nutrition in case of 
alimentary dystrophy.

Keywords: alimentary dystrophy, partial food deprivation, 
behavioral activity, experimental rat model, biochemical param-
eters of blood.

РЕЗЮМЕ

РАЗРАБОТКА И ОБОСНОВАНИЕ ЭКСПЕРИМЕН-
ТАЛЬНОЙ МОДЕЛИ АЛИМЕНТАРНОЙ ДИСТРО-
ФИИ У КРЫС

Кушта А.А., Шувалов С.М., Шамрай В.А., 
Мисюрко О.И.

Винницкий национальный медицинский университет им. 
Н.И. Пирогова; Подольский региональный центр онкологии, 
Винница, Украина

Проблема алиментарной дистрофии, которая развивается 
в силу самых разных причин, когда человек находится на 
диете, при анорексии и раковой кахексии, является актуаль-
ной проблемой, особенно у пациентов с опухолями головы 
и шеи. Известно несколько методов экспериментальной 
пищевой деривации, однако все они имеют определенные 
неточности, которые не позволяют сопоставить результаты 
экспериментального исследования с данными в клинике.

Исходя из вышеизложенного, целью исследования яви-
лось создание экспериментальной модели алиментарной 
дистрофии на фоне частичной пищевой депривации, кото-
рая позволяет выявить границы и уровни компенсирован-
ных состояний дистрофии с возможностью восстановления 
показателей белкового обмена.

Проведено экспериментальное исследование влияния 
полной и различных видов частичной пищевой деприва-
ции на организм 40 крыс-самцов в 4 группах. I группу 
составили крысы, которых удерживали на полной пище-
вой депривации; II - крысы, находившиеся на частичной 
депривации ½ суточного рациона; III группу- крысы с 1/3 
суточного рациона; IV - интактные крысы (контрольная 
группа) с полным суточным рационом. Изучали изме-
нения веса за период исследования. По завершению пе-
риода пищевой депривации осуществляли регистрацию 
поведенческой активности в тесте «Открытое поле» по 
стандартной методике, изучали эмоциональный статус и 
двигательную активность.

После вывода животных из экспериментального исследо-
вания изучали биохимические показатели крови (альбуми-
ны, общий белок, глюкоза), как отражение общего состоя-
ния организма. Создана оптимальная модель алиментарной 
дистрофии. 

Результаты проведенного исследования могут быть ис-
пользованы для разработки стратегии коррекции дополни-
тельного питания на фоне алиментарной дистрофии.
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reziume

virTagvebSi alimenturi distrofiis eqsperimen-
tuli modelis SemuSaveba da dasabuTeba

a.kuSta, s.Suvalovi, v.Samrai, o.misiuriko 

n. pirogovis sax. vinicis erovnuli samedicino 
universiteti; podolskis regionuli onkologi-
uri centri, vinica, ukraina

alimenturi distrofiis problema, romelic 
viTardeba sxvadasxva mizezebis gamo, rodesac 
adamiani dietazea, anoreqsiiT da kibos kaxeqsiiT, 
gadaudebeli problemaa, gansakuTrebiT Tavisa da 
kisris simsivniT pacientebSi. cnobilia eqsperi-
mentuli kvebiTi deprivaciis ramodenime meTodi, 
magram maT axasiaTebT garkveuli uzustobebi, 
romlebic ar iZleva saSualebas eqsperimentuli 
kvlevis Sedegebi Sedebuli iyos klinikaSi moce-
mul monacemebTan.
kvlevis mizans warmoadgenda alimenturi dis-

trofiis eqsperimentuli modelis Seqmna, nawilob-
rivi kvebiTi deprivaciis fonze, rac saSualebas 
iZleva dadgenil iqnas distrofiis kompensire-
buli mdgomareobis sazRvrebi da done da cilis 

metabolizmis maCveneblebis aRdgenis SesaZleb-
loba.
Catarebulia eqsperimentuli kvleva sruli da 

sxvadasxva saxis nawilobrivi kvebiTi deprivaci-
is efeqtis dasadgenad 40 mamrobiTi sqesis vir-
Tagvaze. virTagvebi ganawilebuli iyo 4  jgufSi: 
I  jgufi Seadgina virTagvebi sakvebis srul de-
privaciaze; II  jgufis virTagvebi imyofebodnen 
nawilobriv deprivaciaze 1/2 dRe-Ramis racio-
niT; III  jugfis virTafvebi imyofeboda dRe-Ramis 
racioniT 1/3-iT; IV jgufSi Sedioda virTagvebi 
sruli dRe-Ramis racioniT (sakontrolo jgufi). 
ganisazRvra virTagvebis wonis cvlileba kvle-
vis sxvadasxva periodSi. kvebiTi deprivaciis pe-
riodis danTavebis Semdeg Catarda virTagvebis 
qceviTi aqtivobis registracia stabdartuli 
meTodikiT  testSi «Ria veli», Seswavlili iyo 
emociuri statusi da motoruli aqtivoba.
cxovelebis eqsperimentuli kvlevidan gamo-

yvanis Semdeg Sewavlili iyo sisxlis bioqimiuri 
naCveneblebi (albumini, saerTo cila, glukoza). 
SemuSavebulia alimenturi distrofiis optima-
luri modeli. Catarebuli kvlevis Sedegebi Se-
iZleba gamoyenebuli iyos damatebiTi kvebis koreq-
ciis strategiis gamomuSavebisaTvis alimenturi 
distrofiis fonze.

ЭКСПЕРИМЕНТАЛЬНОЕ ИССЛЕДОВАНИЕ ПРЕДЕЛА ПРОЧНОСТИ ОБРАЗЦОВ 
МАТЕРИАЛА НА ОСНОВЕ ПОЛИЛАКТИДА И ТРИКАЛЬЦИЙФОСФАТА, 
ИЗГОТОВЛЕННЫХ МЕТОДОМ 3D-ПЕЧАТИ С РАЗНОЙ ПОРИСТОСТЬЮ, 

В ЗАВИСИМОСТИ ОТ СРОКА ГИДРАТАЦИИ

1Пастух В.В., 1Павлов А.Д., 2Карпинский М.Ю., 2Карпинская Е.Д., 3Сова Н.В.

1Харьковская медицинская академия последипломного образования; 
2ГУ «Институт патологии позвоночника и суставов им. проф. М.И. Ситенко НАМН Украины», Харьков; 

3Киевский национальный университет технологий и дизайна, Украина

Современной тенденцией в поисках новых материалов 
для замещения костных дефектов является разработка поли-
меров, которые растворяются и резорбируются в биологи-
ческих жидкостях [6,11]. В настоящее время для заполнения 
костных дефектов используют костные чипсы [2,3], керами-
ка на основе трикальцийфосфата (ТКФ) и гидроксилапати-
та (ГА) [9], а также имплантаты на основе L-полимолочной 
кислоты (L-полилактид), особенностью которых является 
биодеградация, остеоинтеграция, способность индуциро-
вать процессы образования костной ткани и высокая био-
совместимость с организмом [6,8,12]. Преимуществом 
имплантатов на основе полилактида (ПЛА) является их бы-
страя и полная биодеградация, с последующим замещением 

дефекта костной тканью. Основным недостатком матери-
алов с высокой скоростью биодеградации является низкая 
опороспособность, что обусловливает главную задачу для 
исследователей, обеспечить опороспособность имплантатов 
из ПЛА на период, достаточный для восстановления плот-
ности костного регенерата. Решить эту задачу возможно пу-
тем введения в состав ПЛА керамических материалов ТКФ 
и ГА [4,5]. Примеси керамических материалов повышают 
прочность имплантатов [3], однако снижают темпы биоде-
градации. Использование технологии 3D-печати позволяет 
уменьшить негативные факторы керамических примесей и 
регулировать темпы биодеградации материала за счет изго-
товления имплантатов различной пористости [7,10].


