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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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THE CONTENT OF NK CELLS AND THEIR SUBTYPES 
IN THE CASE OF DRUG-INDUCED JAW OSTEONECROSIS

Ivanyushko T., Polyakov K., Usatov D., Petruk P.

Sechenov First Moscow State Medical University, Moscow, Russian Federation

Osteonecrosis of the jaw (ONJ) is a serious complication after 
the treatment with antiresorptive drugs, such as bisphosphonates 
(BPs) and denosumab (Dmab), which are used for the treatment 
of osseal metastases. More than 65 % of the men with prostate 
cancer and almost 75% of the women with breast cancer have 
osseal metastases. ONJ may develop in 27.5% of the patients 
exposed to antiresorptive drugs [4,10,11,13,19].

The possible mechanisms of ONJ pathogenesis include, first 
of all, impaired bone remodeling. An important role is played by 
oral infection and altered immunity [2,7,12].

One of the important mechanisms for the development of os-
teonecrosis is the interaction between NK cells and osteoclasts. 
NK cells cause apoptosis of osteoclasts, which results in a sharp 
reduction of bone erosion [5].

The bisphosphonate drugs (zoledronate and alendronate) 
cause an increased release of the pro-inflammatory mediators 
by the osteoclasts, and thereby inhibit the cytotoxicity mediated 
by NK cells [18].

The development of the immune response of the organism to 
any influence is accompanied by changes in the subpopulation 
composition, as well as by appearance of membrane and intra-
cellular markers on their cell surface. The determination of the 
subpopulation composition of the lymphocytes serves as a diag-
nostic indicator, which makes it possible to assess the course of 
the processes occurring in the organism. 

One of the most important populations of immune cells are 
NK cells (natural killer cells), which possess cytolytic activity 
against the target cells, and are involved in the regulation of the 
innate and adaptive immune responses through the secretion of 
many chemokines and cytokines, thus amplifying and modulat-
ing the immune response [1,6,9]. They consist of phenotypically 
different subsets with various functional properties [15,17].

Two main subpopulations are identified among the population of 
circulating NK cells. One of them expresses the CD16 subpopula-
tion and a low level of the CD56 subpopulation (CD16+ (or high)
CD56dim). The other one expresses the CD56 subpopulation; how-
ever, the CD16 subpopulation is represented on them in low density 
or is completely absent (CD16- (or low)CD56bright).

The CD16high CD56dm subpopulation amounts to approxi-
mately 80-90% of NK cells in the peripheral blood and has high 
cytolytic activity. The CD16- (or low)CD56bright subpopula-
tion amounts to approximately 10-20% of the total number of 
NK cells. In response to IL-2 stimulation, this population of 
cells can secrete IFN-y, TNF-β, IL-10, IL-13, GM-CSF, and 
some other cytokines, and has lower cytolytic activity [3]. The 
NK and NK-T cells, being the components of the innate immune 
system, play a decisive role in the antitumor immunity [8,14,16]. 

The relative number of NK cells and their activity significant-
ly change during the neoplastic processes and viral infections, 
as well as in the case of a purulent inflammation, autoimmune 
diseases, and during other processes.

The study was aimed at assessing the population structure of 
lymphocytes and the subpopulation composition of NK cells in 
the peripheral blood of humans in the case of drug-induced ONJ 
for improving the quality of diagnosis, the treatment, and the 
prevention of ONJ.

Material and methods. Thirty patients were examined, includ-
ing 15 patients with drug-induced osteonecrosis of the jaw (DI-
ONJ), 10 healthy individuals, and five patients with PID of the 
maxillofacial region, with phlegmons of the submandibular space.

The patients with DIONJ included 10 men and five women. 
The age of the patients ranged from 49 to 77 years. From the 
anamnesis of the disease: all the patients with DIONJ had previ-
ously received treatment for oncological diseases (prostate can-
cer, breast cancer), surgery, and chemotherapy due to the pres-
ence of metastases. The patients had received BPs — injections 
of the Zometa drug (zoledronic acid) for 1.5-3 years. All the 
patients had been intravenously administered 4 mg of zoledronic 
acid every four weeks.

Upon admission to the Maxillofacial Surgery Clinic of the 
I.M. Sechenov First Moscow State Medical University, the pa-
tients complained of pain and fistulas with purulent discharge in 
the oral cavity, which occurred after odontectomy.

All the patients with DIONJ had areas of mucous membrane ne-
crosis in the oral cavity in the area of the extracted teeth, along with 
exposure of the bone tissue of the alveolar process, and unsatisfac-
tory hygienic state of the oral cavity and sanation result. Fistulous 
passages with purulent discharge were present on the skin. Five pa-
tients had previously received surgical treatment with partial jaw re-
section. These patients were readmitted due to a relapse of osteone-
crosis after the previous surgical treatment. Computed tomography 
(CT) scans showed multiple foci of bone destruction, osteoporosis, 
and bone tissue resorption of varying prevalence. 

 The treatment was performed according to the following 
scheme: seven days before surgery — the treatment of oral 
wounds with 0.05% chlorhexidine solution one – two times a 
day, antibiotic therapy (clindamycin — 150 mg four times a 
day); after that, surgery — osteonecrectomy — was made with 
complete layered wound closure; antibacterial therapy in the 
post-surgery period (ceftriaxone — 1.0 g two times a day intra-
muscularly for seven days); hospital admission for up to seven 
days after surgery; and removal of stitches outpatiently. 

The population composition of lymphocytes and the subpopu-
lation composition of NK cells in the peripheral human blood 
were assessed by laser flow cytometry using monoclonal anti-
bodies with a four-color marker. The study was performed on a 
FACS Canto II flow cytometer manufactured by Becton Dick-
inson (BD), USA. 

The work was performed at the Department of Immunodiag-
nostics and Immunocorrection of the Federal State Budgetary 
Establishment State Research Center of the Institute of Immu-
nology of the Federal Medical and Biological Agency of Russia.

The SPSS Statistics software package version 17.0 (Inc., Chi-
cago, USA) was used for statistical data processing. For assessing 
the trend of the quantitative traits, the median was chosen, and for 
the interval assessment — the 5 – 95 percentiles were chosen, since 
the studied samples did not obey the normal distribution law.

Results and discussion. In the patients with DIONJ, the 
leukocyte counts did not significantly differ from those in the 
healthy individuals (Table 1). In contrast, in the patients with 
PID in the maxillofacial area, an increased level of leukocytes 
was noted (p<0.05). 
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Table 1. The population composition of the lymphocytes in the examined individuals M0 (5; 95)

Indicator Healthy individuals 
(n=10)

The group of the patients 
with PID (n=5)

The group of the patients 
with DIONJ  (n=15)

Leukocytes, abs. 7,500 (7,000; 7,800) 10,700 (9,000; 15,000) * 6,400 (5,700; 10,000) **
Lymphocytes, % 29 (23; 33) 17 (16; 23) * 19 (17; 32) *
Lymphocytes, abs. 2,030 (1,794; 2,475) 1,523 (1,046; 1,921) * 1,482 (1,152; 1,950) *
CD3+ (T-lymphocytes), % 73 (72; 75) 56 (51; 71) * 76 (71; 81) **
CD3+, abs. 1,462 (1,346; 1,807) 1,819 (1,762; 1,978) 1,200 (876; 1,318) ***
CD3-CD16+/56+, % 15 (13; 18) 31 (19; 38) * 13 (9; 17) ***
CD3-CD16+/56+, abs 371 (233; 382) 564 (481; 623) * 196 (181; 334) ***
CD3+CD16+/56+, % 7 (3; 8) 4 (3; 6) * 9 (6; 28) ***
CD3-CD16+(or hight) 56dim, % (relative to the 
total level of NK cells) cytolytic 97 (96.6; 97.9) 96.7 (95.1; 98.6) 98.6 (97.4; 99.18) ***

CD3-CD16-(or low) 56bright, % (relative to the 
total level of NK cells) cytokine-producing 3 (2.1; 3.4) 3.3 (1.4; 4.9) 1.4 (0.82; 2.6) ***

note: * – the veracity of the differences with the healthy individuals, 
** – the differences between the groups of the patients (p < 0.05)

The level of lymphocytes, in relative and absolute terms, re-
duced both in the patients with DIONJ and in the patients with 
PID in the maxillofacial area, in contrast to the healthy individu-
als (p<0.05). No difference was found in the indicators between 
these groups of patients.

The determination of the T-lymphocyte population (CD3+) 
showed that their level in relative terms was lower only in the 
patients with PID, and was significantly different from that in 
the patients with DIONJ (p<0.05). 

In absolute terms, the level of T-lymphocytes (CD3+) was 
lower in the patients with DIONJ and was significantly different 
from that in the healthy individuals and the patients with PID 
(p<0.05).

The total population of NK cells (CD3-CD16+/56+) in the 
patients with DIONJ was different from that in the healthy in-
dividuals and the patients with PID in the maxillofacial region. 
In the patients with DIONJ, the population of NK cells (CD3-
CD16+/56+) was lower in relative terms by 25% in 50 % of the 
patients, and in absolute terms — by 45% in 75% of the patients, 
compared to the healthy individuals (p<0.05). In contrast, in the 
patients with PID, the population of NK cells (CD3-CD16+/56+) 
was twice greater, compared to that in the healthy individuals, 
and three times greater, compared to the population in the pa-
tients with DIONJ (p<0.05). In the patients with DIONJ, not 
only the total number of NK cells but also the level of the sub-
types of NK cells differed. Their imbalance was noted. Relative 
to the common NK cells, the level of cytolytic subtypes of NK 
cells (CD3-CD16+(or hight) 56dim) was elevated, and the level 
of cytokine-producing cells (CD3-CD16-(or low) 56bright) was 
reduced, compared to the healthy individuals (p<0.05). In the 
healthy individuals, the median of cytolytic NK cells (CD3-
CD16+(or hight) 56dim) was 97 (percentiles 96.6; 97.9), while 
that of the cytokine-producing NK cells (CD3-CD16-(or low) 
56bright) was 3 (percentiles 2.1, 3.4). In the patients with DI-
ONJ, the median of cytolytic NK cells (CD3-CD16+(or hight) 
56dim) was 98.6 (percentiles 97.4, 99.18), and that of the cy-
tokine-producing cells (CD3-CD16-(or low) 56bright) — 1.4 
(percentiles 0.82, 2.6).

In the case of PID, the level of cytolytic NK subtypes (CD3-
CD16+(or hight) 56dim) and that of the cytokine-producing 
cells (CD3-CD16-(or low) 56bright) were not different from the 
norm. 

The level of subtypes of NK-T cells (CD3+CD16+/56+) 
with supercytolytic activity was on average elevated 3.5 times 
in the patients with DIONJ, compared to the healthy indi-
viduals (p<0.05). In the patients with PID, in contrast to the 
healthy individuals and the patients with DIONJ, the level of 
subtypes of NK-T cells (CD3+CD16+/56+) was 1.5–3.0 times 
lower. In the healthy individuals, the median of NK-T cells 
(CD3+CD16+/56+) was 7 (percentiles 3; 8), in the patients with 
PID — 4 (percentiles 3; 6), and in the patients with DIONJ — 9 
(percentiles 6, 28), respectively.

In the patients with DIONJ, after the surgical treatment, the 
relative and absolute levels of lymphocytes and that of NK cells 
(CD3-CD16+/56+) normalized on the seventh day, while the 
level of NK-T cells (CD3+CD16+/56+) sharply decreased. The 
level of T-lymphocytes (CD3+) remained low in relative terms. 
The level of NK cells subtypes did not change after the treat-
ment; the level of NK cytolytic cells (CD3-CD16+(or hight) 
56dim) remained high, and the level of cytokine-producing cells 
(CD3-CD16-(or low) 56bright) remained low (Table 2).

In the patients with DIONJ, in contrast to the healthy indi-
viduals, the most significant was the reduction of the level of 
lymphocytes and the overall population of NK cells (Table 1). 
Imbalance of the subtypes of NK cells was noted. As to the total 
level of NK cells, the level of cytolytic subtypes of NK cells was 
elevated, while the level of the cytokine-producing cells was 
lowered. The level of the subtypes of NK-T cells with super-
cytolytic activity was also elevated. In the patients with PID of 
the maxillofacial region, in contrast to patients with DIONJ, the 
typical signs of the inflammatory process were expressed. On 
the background of severe leukocytosis, the level of lymphocytes 
and the population of T-lymphocytes (CD3+) were reduced. An 
increase in the level of the total population of NK cells was typi-
cal; however, the levels of cytolytic and cytokine-producing NK 
cells were within the norm. In contrast to patients with DIONJ, 
the level of the subtypes of NK-T cells with supercytolytic activ-
ity was reduced. 

After the surgical treatment, no cardinal changes in the lym-
phocyte population composition were observed in the patients 
with DIONJ. The level of the subtypes of NK cells did not 
change after the treatment, the level of cytolytic NK cells re-
mained high, and the level of the cytokine-producing cells re-
mained low. 
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Table 2. The population composition of the lymphocytes with DIONJ before and after the treatment М0 (5; 95)

Indicator Healthy individuals 
(n=10)

The group of the patients 
with DIONJ before the 

treatment (n=15)

The group of the patients 
with DIONJ after the 

treatment (n=7)
Leukocytes, abs. 7,500 (7,000; 7,800) 6,400 (5,700; 10,000) 7,600 (6,000; 9,000)
Lymphocytes, % 29 (23; 33) 19 (17; 32) 26 (18; 32)
Lymphocytes, abs. 2,030 (1,794; 2,475) 1,482 (1,152; 1,950) 2,270 (1,420; 2,700)
CD3+ (T-lymphocytes), % 73 (72; 75) 76 (47; 81) 65 (57; 76) *
CD3+, abs. 1,462 (1,346; 1,807) 1,269 (876; 1,424) * 1,319 (1,200; 1,418) *
CD3-CD16+/56+, % 15 (13; 18) 14 (9; 18) 13 (10; 17)
CD3-CD16+/56+, abs 371 (233; 382) 196 (181; 334) * 351 (207; 383) **
CD3+CD16+/56+, % 7 (3; 8) 9 (6; 28) * 5 (1; 8) **
CD3-CD16+(or hight) 56dim, % (relative to the 
total level of NK cells) cytolytic 97 (96.6; 97.9) 98.5 (97.1; 98.6) * 98.6 (97.4; 99.18) *

CD3-CD16-(or low) 56bright, % (relative to the 
total level of NK cells) cytokine-producing 3 (2.1, 3.4) 1.5 (1.4; 2.9) * 1.4 (0.82; 2.6) *

note: * – the veracity of the differences with the healthy individuals, ** – the differences between the groups of the patients (p<0.05)

Thus, the population composition of lymphocytes in the pe-
ripheral blood of the patients with DIONJ was different from 
that in the healthy individuals and the patients with PID of the 
maxillofacial area. This pathology was accompanied by a reduc-
tion of the innate defense factors, as evidenced by the reduction 
in the total population of NK cells, as well as by the imbalance 
of the subtypes of NK cells, the high level of cytolytic NK cells 
and NK-T cells with supercytolytic activity and a reduction of 
the population of cytokine-producing NK cells. The imbalance 
of NK cells (the natural killer cells) may be an indicator of unfa-
vorable prognosis for osteonecrosis treatment. 

The surgical treatment (osteonecrectomy) promoted effective 
recovery and the possibility of replacing the post-surgery defect. 
However, in the peripheral blood, no drastic changes occurred 
in NK lymphocytes and their subtypes, which in the long term 
might result in a relapse and repeated surgery.

The modern method of studying the content of NK lympho-
cytes and their subtypes in the patients with DIONJ may be rec-
ommended for diagnosis and prediction of complications, and 
for determining the effectiveness of the treatment.

Conclusion. The studies have shown that the mechanisms of 
innate immunity play a key role in the ONJ pathogenesis. This 
pathology is characterized by a low level of innate protection 
factors, as evidenced by the reduction of the total population of 
NK cells, and the imbalance of the NK cells subtypes. The high 
content of cytolytic NK cells and NK-T cells and a low level of 
NK cytokine-producing cells were noted. The imbalance of NK 
cells (the natural killer cells) was an indicator of unfavorable 
prognosis for the osteonecrosis treatment. The surgical treat-
ment (osteonecrectomy) promoted effective recovery and the 
possibility of replacing the post-surgery defect. However, in the 
peripheral blood, no drastic changes occurred in NK lympho-
cytes and their subtypes, which in the long term might result 
in relapse. The modern method of studying the content of NK 
lymphocytes and their subtypes in the patients with ONJ may be 
recommended for diagnosing and predicting complications, and 
for determining the effectiveness of the treatment.
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SUMMARY

THE CONTENT OF NK CELLS AND THEIR SUBTYPES 
IN THE CASE OF DRUG-INDUCED JAW OSTEONECROSIS

Ivanyushko T., Polyakov K., Usatov D., Petruk P.

Sechenov First Moscow State Medical University, Moscow, Russian Federation

The goal of the study is assessing the population structure of 
lymphocytes and the subpopulation composition of NK cells in 
the peripheral blood of humans in the case of drug-induced os-
teonecrosis of the jaw for improving the quality of diagnosis, 
treatment, and prevention of osteonecrosis of the jaw.

Thirty patients were examined, including 15 patients with 
drug-induced osteonecrosis of the jaw (ONJ), 10 healthy in-
dividuals, and five patients with pyoinflammatory diseases 
of the maxillofacial region, aged 49 to 77. Every four weeks, 
the patients had been receiving 4 mg intravenous injections of 
bisphosphonates (the Zometa preparation (zoledronic acid)) for 
1.5 – 3 years. The study was performed on a FACS Canto II flow 
cytometer manufactured by Becton Dickinson (BD), USA.

In the patients with ONJ, an imbalance of the NK cell sub-
types was observed. As to the common NK cells, the level of sub-

types of cytolytic NK cells (CD3-CD16+(or hight)56dim) was el-
evated, and the level of cytokine-producing cells (СD3-CD16-(or 
low) 56bright) was reduced, compared to the healthy individuals 
(p<0.05). In the patients with ONJ, after the surgical treatment, the 
relative and absolute levels of lymphocytes and the total level of 
NK cells (CD3-CD16+/56+) normalized on the seventh day. The 
level of NK cells subtypes did not change after the treatment.

This pathology is characterized by a low level of innate pro-
tection factors, as evidenced by the reduction of the total popula-
tion of NK cells, and the imbalance of NK cells subtypes. The 
imbalance of NK cells (the natural killer cells) was an indicator 
of unfavorable prognosis for osteonecrosis treatment.

Keywords: drug-induced osteonecrosis of the jaw, bisphos-
phonates, innate immunity, subpopulation composition of lym-
phocytes, NK lymphocytes and their subtypes.

РЕЗЮМЕ

СОДЕРЖАНИЕ NK-КЛЕТОК И ИХ СУБТИПОВ ПРИ МЕДИКАМЕНТОЗНОМ ОСТЕОНЕКРОЗЕ ЧЕЛЮСТЕЙ

Иванюшко Т.П., Поляков К.А., Усатов Д.А., Петрук П.С.

Первый Московский государственный медицинский университет им. И.М. Сеченова 
Министерства здравоохранения Российской Федерации (Сеченовский Университет), Россия

Целью исследования явилась оценка популяционного 
состава лимфоцитов и субпопуляционного состава NK-

клеток в периферической крови человека при медикамен-
тозном остеонекрозе челюстей для улучшения качества 
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диагностики, лечения и профилактики. Клинический ма-
териал собран на базе клиники челюстно-лицевой хирургии 
Первого МГМУ им. И.М. Сеченова (Сеченовский универ-
ситет). Обследованы 30 пациентов, из них 15 пациентов 
с медикаментозным остеонекрозом челюстей (МОН), 10 
здоровых лиц и 5 больных гнойно-воспалительными забо-
леваниями (ГВЗ) челюстно-лицевой области в возрасте от 
49 до 77 лет. Ранее пациентам с МОН проведено лечение по 
поводу онкологического заболевания (рак предстательной 
железы, рак молочной железы), оперативное вмешатель-
ство и курсы химиотерапии в связи с наличием метастазов. 
Пациенты принимали бисфосфонаты - препарат Зомета 
(золедроновая кислота) в инъекциях в течение 1,5-3 лет, в 
дозе 4 мг внутривенно, в 4 недели 1 раз. Методом проточ-
ной лазерной цитометрии с использованием моноклональ-
ных антител с четырехцветной меткой проводили оценку 
популяционного состава лимфоцитов и субпопуляционно-
го состава естественных клеток-киллеров (NK-клеток) в 
периферической крови человека. Исследование проведе-
но на проточном цитофлуориметре FACSCanto II, (Becton 
Dickinson, USA). Обследование пациентов проводили до и 
после остеонекрэктомии с ушиванием раны. 

Показатели общей популяции NK-клеток (СD3-
CD16+/56+) у больных МОН отличались от таковых у 
здоровых лиц и больных ГВЗ. У больных МОН уровень 
популяции NK-клеток (СD3-CD16+/56+) был снижен по от-
носительным показателям на 25% у 50% обследованных, а 
по абсолютным показателям на 45% у 75% обследованных 
в сравнении со здоровыми лицами (р<0,05). В отличие от 
них у больных ГВЗ уровень популяции NK-клеток (СD3-
CD16+/56+) был повышен в 2 раза в сравнении с показате-
лями у здоровых лиц и в 3 раза в сравнении с показателя-
ми у больных МОН (р<0,05). У больных МОН отмечался 
дисбаланс субтипов NK-клеток. Относительно общих NK-
клеток уровень субтипов NK-клеток цитолитических (СD3-
CD16+(or hight) 56dim) был повышен, а цитокинпродуциру-
ющих (СD3-CD16-(or low) 56bright) - снижен в сравнении со 
здоровыми лицами (р<0,05). Уровень субтипов NK-Т-клеток 
(СD3+CD16+/56+) с суперцитолитической активностью 
повышен у больных МОН в сравнении со здоровыми ли-
цами, в среднем, в 3,5 раза (р<0,05). После проведенного 
хирургического лечения на 7 сутки у больных МОН нор-
мализовались относительные и абсолютные показате-
ли лимфоцитов и общих NK-клеток (СD3-CD16+/56+), а 
NK-Т – клеток (СD3+CD16+/56) резко понизились. Уровень 
Т-лимфоцитов (CD3+) в относительных показателях оста-
вался по-прежнему низким. Уровень субтипов NK – клеток 
после лечения не изменился, уровень NK-клеток цитолити-
ческих (СD3-CD16+(or hight) 56dim) оставался высоким, 
а цитокинпродуцирующих (СD3-CD16-(or low) 56bright) 
низким. Исследования показали, что механизмы врожден-
ного иммунитета играют ключевую роль в патогенезе МОН. 
Данная патология характеризуется низким уровнем врож-
денных факторов защиты, о чем свидетельствует снижение 
общей популяции NK–клеток и дисбаланс их субтипов. От-
мечается высокое содержание цитолитических NK-клеток 
и NK-Т-клеток и низкое NK-клеток цитокинпродуцирую-
щих. Дисбаланс NK-клеток является показателем плохого 
прогноза течения остеонекроза. Хирургическое лечение 
(остеонекрэктомия) способствует эффективной санации 
и возможности замещения послеоперационного дефекта. 
Однако в периферической крови кардинальных изменений 
NK-лимфоцитов и их подтипов не происходит, что в отда-

ленный период может привести к рецидивам. Современный 
метод исследования содержания NK-лимфоцитов и их суб-
типов у пациентов с МОН может быть рекомендован для 
диагностики, прогноза осложнений, а также определения 
эффективности лечения.

reziume

NK-ujredebis da maTi qvetipebis Semcveloba 
ybebis medikamenturi osteonekrozis dros

t.ivaniuSko, k.poliakovi, d.usatovi, p.petruki

moskovis i. seCenovis sax. pirveli saxelmwifo sa-
medicino universiteti, ruseTis federacia

kvlevis mizans warmoadgenda limfocitebis 
populaciuri Semadgenlobis da NK (kileri)-
ujredebis subpopulaciuri Semadgenlobis Se-
faseba periferiul sisxlSi ybebis medikamentu-
ri osteonekrozis dros daavadebis diagnostikis, 
mkurnalobisa da profilaqtikis gaumjobesebi-
saTvis.
klinikuri masala Segrovili iyo moskovis i. seC-

enovis sax. I  saxelmwifo samedicino universite-
tis yba-saxis qirurgiis klinikis bazaze.
gamokvleulia 49-77  wlis asakis 30 pacienti, 

maTgan 15 - ybebis medikamenturi osteonekroz-
iT, 10 janmrTeli piri da 5 pacienti yba-saxis 
midamos Cirqovan-anTebiTi daavadebiT. pacien-
tebs ybebis medikamenturi osteonekroziT adre 
Catarebuli hqondaT mkurnaloba onkologiuri 
daavadebis (prostatis kibo, sarZeve jirkvlis 
kibo) gamo – qirurgiuli Careva da qimioTerapiis 
kursebi metastazebis arsebobis gamo. pacientebi 
iRebdnen bisfosfonatebs – preparat zometas, 
inieqciebis saxiT, 1,5-3 wlis ganmavlobaSi, doziT 
4  mg intravenurad, 4  kviraSi erTxel. gamdin-
are lazeruli citometriis meTodiT monoklon-
uri antisxeulebis gamoyenebiT oTxferi niSniT 
fasdeboda limfocitebis populaciuri da NK 
(kileri)-ujredebis subpopulaciuri Semadgen-
loba periferiul sisxlSi. kvleva tardeboda 
gamdinare citofluorimetrze FACSCanto II, (Becton 
Dickinson, USA). pacientebis kvleva Catarda osteo-
nekreqtomiamde da Semdeg, Wrilobis gakerviT.

NK-ujredebis saerTo populaciis maCveneblebi 
(СD3-CD16+/56+) pacientebSi medikamenturi osteo-
nekroziT gansxvavdeboda janmrTeli pirebisa da 
yba-saxis midamos Cirqovan-anTebiTi daavadebebis 
mqone pirTa monacemebisagan. am ukanasknelTa 
NK-ujredebis populaciis (СD3-CD16+/56+) done 
SemTxvevaTa 50%-Si SedarebiTi maCveneblebis 
mixedviT 25%-iT daqveiTebuli iyo, xolo abso-
luturi maCveneblebis mixedviT – 45%-iT gamokv-
leulTa 75%-Si, janmrTel pirebTan SedarebiT 
(р<0,05). maTgan gansxvavebiT, Cirqovan-anTebiTi 
daavadebebis mqone pacientebSi NK-ujredebis 
populaciis (СD3-CD16+/56+) maCveneblebi momate-
buli iyo 2-jer janmrTel pirebTan SedarebiT 
da 3-jer medikamenturi osteonekrozis mqone 
pirebTan SedarebiT (р<0,05). am ukanasknelTa So-
ris aRiniSna disbalansi NK-ujredebis qvetipebs 
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Soris. NK-ujredebTan SedarebiT, NK-ujredebis 
citolizuri qvetipis (СD3-CD16+(or hight) 56dim) 
done momatebuli iyo, xolo citokinmaproduci-
rebelisa (СD3-CD16-(or low) 56bright) - Semcirebuli, 
janmrTel pirebTan SedarebiT (р<0,05). NK-ujre-
debis supercitolizuri aqtivobis mqone qveti-
pis done pacientebSi medikamenturi osteonekro-
ziT momatebuli iyo, saSualod, 3,5-jer janmrTel 
pirebTan SedarebiT (р<0,05). qirurgiuli mkurnalo-
bis Semdeg me-7  dRes pacientebSi medikamenturi 
osteonekroziT limfocitebis SedarebiTi da ab-
soluturi maCveneblebi da NK-ujredebis saerTo 
maCveneblebi (СD3-CD16+/56+) normalizda, xolo 
NK-T-ujredebisa – mkveTrad Semcirda. T-limfoc-
itebis (CD3+) done SedarebiT maCveneblebSi kvla-
vac rCeba dabali. NK-ujredebis qvetipebis done 
mkurnalobis Semdeg ar Secvlila: NK-ujredebis 
citolizuri qvetipis (СD3-CD16+(or hight) 56dim) 
done rCeba maRali, xolo citokinmaproducire-
belisa (СD3-CD16-(or low) 56bright) - dabali.
kvlevis SedegebiT irkveva, rom Tandayolili 

imunitetis meqanizmebi sakvanZo rols asru-

lebs medikamenturi osteonekrozis paTogenezSi. 
aRniSnuli paTologia xasiaTdeba dacvis Tanday-
olili faqtorebis dabali doniT, razec metyve-
lebs NK-ujredebis saerTo populaciis Semci-
reba, aseve, NK-ujredebis qvetipebis disbalansi. 
aRiniSneba citolizuri NK-ujredebis da NK-T-
ujredebis maRali Semcveloba da citokinmapro-
ducirebeli NK-ujredebis dabali Semcveloba. 
NK-ujredebis disbalansi warmoadgens osteonek-
rozis mimdinareobis cud prognozul faqtors. 
qirurgiuli mkurnaloba (osteonekreqtomia) xels 
uwyobs efeqtur sanacias da operaciis Semdgomi 
defeqtis Sevsebas. Tumca,  NK-limfocitebis da 
maTi qvetipebis kardinaluri cvlilebebi per-
iferiul sisxlSi ar viTardeba, ramac SesaZloa 
recidivebi gamoiwvios grZelvadian periodSi. 
medikamenturi osteonekrozis mqone pacientebSi 
NK-limfocitebis da maTi qvetipebis Semcvelo-
bis kvlevis Tanamedrove meTodebis gamoyeneba 
SesaZloa rekomendebul iqnas daavadebis diag-
nostikis da garTulebaTa prognozirebis, aseve, 
mkurnalobis efeqturobis gansazRvrisaTvis.

DIVERSITY OF TREATMENT OF GENERALIZED PERIODONTAL DISEASES 
IN PATIENTS WITH ANOREXIA NERVOSA

Antonenko M., Reshetnyk L., Zelinskaya N., Stolyar V., Revych V.

Bogomolets National Medical University, Institute of Postgraduate Education, Department of Dentistry, Kyiv, Ukraine

Generalized parodontal diseases (GPD) consistently occu-
py one of the leading places in the structure of dental diseas-
es. According to epidemiological researches, these diseases 
affect more than 95% of the world’s population over 45 years, 
and among people aged 31-44 years, the prevalence of pa-
thology is over 75%, which indicates not only high levels of 
morbidity, but also a significant reduction in the patients’age 
[4]. In the structure of parodontal diseases, 90% of it are in-
flammatory and dystrophic-inflammatory processes and the 
authors note a steady trend towards the predominance of 
dystrophic-inflammatory processes over inflammatory ones, 
which is a matter of serious concern [5].

Aesthetic dissatisfaction with the condition of the soft tissues 
of the parodontium and the inferiority of the dentition begins to 
dominate in the human mind, which impairs the quality of life, 
makes it impossible to adequately integrate into society. Early 
tooth loss significantly affects the adaptive mechanisms of the 
entire dental-maxillary system, which ensures the incongruence 
of all parts of the masticatory system [3]. The etiopathogenetic 
mechanisms of GPD development are not fully disclosed, which 
makes it difficult to take preventive measures, as well as to ob-
tain sustainable treatment results.

In the literature, most scientists pay special attention to the 
pathogenesis of generalized parodontities (GP) quantitative and 
qualitative composition of oral biofilm, the state of immuno-
logical reactivity, local immunity, biochemical changes, genetic 
characteristics and diseases of internal organs [1]. Thus, accord-

ing to many researches, one of the important roles in the devel-
opment of GP is played by the level of immunological reactivity, 
which potentiate and cause imbalance, and this factor leads to 
premorbid conditions, and later becomes a trigger for disease 
development, predeterminating not only its occurrence, but also 
determining the clinical features of its manifestation [6].

Many scientists pay special attention to the state of local im-
munity, in particular SIgA (11SIgA), as one of the leading 
links in immunological reactivity, based on its opsonizing 
properties, the ability to disrupt the attachment of viruses and 
microorganisms, and the sufficiency to enzymatic processes 
[2]. Other scientists attribute the leading role of salivary lyso-
zyme as a factor that potentiates the production of the secre-
tory component, which is a natural antiseptic that regulates 
the blast transformation of lymphocytes, functional activity 
of phagocytic elements and causes lysis of not only microor-
ganisms but also tumor cells [7].

Thus, some researchers suggest the affiliation of GP with 
rheumatoid arthritis, diabetes, diseases of the gastrointestinal 
tract, thyroid and parathyroid glands, diseases of puberty and 
menopause [9]. However, a serious disease such as anorexia 
nervosa (AN) has been ignored, the prevalence of which is, 
uncontrollably, increasing up to 3.6% of the total population, 
only a quarter of patients recover completely, 25% of patients 
remain chronic for life; for 7-20% of people obsession with 
diets and refusal to eat ends in death. Note, that no body sys-
tem due to AN is free from the adverse effects of the disease, 


