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РЕЗЮМЕ

ПСИХОПАТОЛОГИЧЕСКИЕ РАССТРОЙСТВА КАК 
КОМОРБИДНОСТЬ У БОЛЬНЫХ ПСОРИАЗОМ (ОБ-
ЗОР)

Болотная Л.А., Сариан Е.И.

Харьковская медицинская академия последипломного обра-
зования, украина

Псориаз является системным иммуноопосредованным 
заболеванием, связанным с повышенным риском возник-
новения коморбидных заболеваний. Психопатологические 
расстройства у пациентов с псориазом по сей день недо-
статочно изучены, несмотря на большое количество публи-
каций. Целью исследования является анализ психологиче-
ских и психических расстройств у пациентов с псориазом 
и выявление возможных общих механизмов патогенеза на 
основании изучения научной ретроспективной и текущей 
литературы.

У большинства больных развитие псориаза связано с вы-
раженными негативными эмоциями. Больные псориазом 
часто указывают на негативное влияние заболевания на ка-
чество жизни. К основным коморбидностям псориаза пси-
хологического и психиатрического профиля принадлежат 
алекситимия, тревога и депрессия, сексуальные расстрой-
ства и нарушения сна. Психические и психологические рас-
стройства у больных могут быть первичными, но чаще они 
являются вторичными по отношению к псориазу.

Исследования демонстрируют участие медиаторов вос-
паления (провоспалительные цитокины) и мелатонина в 
патогенезе как псориаза, так и психопатологических рас-
стройств, при этом ключевым звеном является иммунное 
воспаление. Оценка психологического и психиатрического 
статуса больного псориазом обеспечит своевременное вы-
явление коморбидной патологии, что позволит оптимизиро-
вать лечебную тактику.

reziume 

fsiqopaTologiuri darRvevebi rogorc komor-
biduli daavadeba pacientebSi fsoriaziT (mimo-
xilva)

l.bolotnaia, e. sariani

xarkovis diplomisSemdgomi ganaTlebis samedi-
cino akademia, ukraina

fsoriazi warmoadgens imunuri pasuxiT gan-
pirobebul sistemur daavadebas, romelsac Tan 
axlavs komorbuduli paTologiis ganviTarebis 
didi riski. miuxedavad Catarebuli kvlevebis da 
publikaciebis didi raodenobisa,  fsoriaziT pa-
cientebSi dRemde ar aris Seswavlili fsiqolo-
giuri darRvevebi.
kvlevis mizans warmaoadgens fsoriaziT daa-

vadebul pacientebSi fsiqologiuri da fsiqiuri 
darRvevebis ganxilva da samecniero literatu-
ris analizis safuZvelze paTogenezis SesaZlo 
saerTo meqanizmebis identificireba.
fsoriazis ganviTareba asocirdeba gamoxatul 

negatiur emociebTan. fsoriazis daavadebis Ziri-
Tad Tanmxleb komorbidul paTologias warmoad-
gens fsiqologiuri da fsiqikuri profilis ale-
qsitimia, SfoTva da depresia, aseve seqsualuri 
darRvevebi, insomnia. fsiqikuri da fsiqologiuri 
darRvevebi pacientebSi SeiZleba iyos pirveladi, 
magram ufro xSirad meorexarisxovani fsoriazis 
mimarT.
kvlevebma aCvena, rom fsoriazisa da fsiqopa-

Tologiuri darRvevebis paTogenezSi aRiniS-
neba anTebiTi Suamavlebis (anTebis citokinebi) 
da melatoninis monawileoba, romelTa sakvanZo 
rgols warmoadgens imunuri anTeba. fsoriaziiT 
daavadebuli pacientis fsiqologiuri da fsiqi-
atriuli statusis Sefaseba xels Seuwyobs ko-
morbiduli paTologiis droul gamovlenas da 
mkurnalobis taqtikis optimizacias.
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Diabetes mellitus (DM) is an important health problem be-
cause of high prevalence, rapid complications and high mortal-
ity [27]. One of the serious complications of diabetes is diabetic 
cardiomyopathy (DCM). Diabetic heart injury is characterized 
by several main mechanisms such as impaired insulin signaling, 
endoplasmic reticulum stress, mitochondrial dysfunction, sym-
pathetic nervous system activation, oxidative stress, inflamma-
tion, impaired coronary microcirculation which lead to myocar-
dial fibrosis, hypertrophy and heart failure [1,8,19,22].

One of the crucial factors in pathogenesis of DCM is disin-
tegration of cell cycle and activation of pro-apoptotic pathways 
[3,13], but the molecular mechanisms behind these changes are 
still unknown. It has been shown recently that hydrogen sulfide 
(H2S) is an important modulator of cardiomyocyte proliferation 
and apoptosis, and is involved in the regulation of cardiovascu-
lar functions and insulin secretion [2,7,15]. However, the role of 
the CSE/H2S system and disruption in proliferation and apopto-
sis in diabetic heart remains unclear.
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The aim of this work was to evaluate the effect of modulators of 
H2S system on the level of DNA fragmentation and H2S concentra-
tion in myocardiocytes of rats with experimental diabetes mellitus.

Material and methods. The studies were performed on 40 white 
non-linear male rats (180-250 g), which were obtained from the 
Scientific-Experimental Clinic of National Pirogov Memorial Med-
ical University, Vinnytsya. Animals were housed in a standard facil-
ity at 22°C room temperature and a twelve-hour alternate between 
light and dark; water and feed were given ad libitum. The stud-
ies were conducted according to the general ethical principles of 
animal experimentation, approved by the First National Congress 
of Ukraine on Bioethics (Kyiv, 2001) and the European Conven-
tion on the Protection of Vertebrate Animals Used for Research and 
Other Scientific Purposes (Strasbourg, 1986).

Experimental diabetes in rats was induced by intraperito-
neal injection of streptozotocin (STZ, Sigma, USA) in 0.1 
mol/L citrate buffer, pH 4.5 at dose of 40 mg/kg. Diabetic 
and age-matched non-diabetic rats were randomly assigned to 
three groups: controls, untreated diabetic controls (STZ-DM) 
and treated diabetic administrations: STZ + propargylglycine 
(STZ+PPG) and STZ + H2S donor (STZ+NaHS). Rats of the 
control group were given equivalent volumes of 0.1 M citrate 
buffer (0.1 ml /100 g). Substances were administered after a 
previous 24-hour food deprivation. The development of STZ 
diabetes was confirmed on day 3 by determining glucose in pe-
ripheral blood using an Accu-Chek Active electronic glucom-
eter (Rouche Group, Germany). Animals that had blood glucose 
greater than 13 mmol/l (234.0 mg/dl) as of day 3 were selected 
for further experiment.

 Propargylglycine (an irreversible inhibitor of cystathionin-γ-
lyase (CSE) - a key H2S - synthesizing enzyme in the heart and 
vessels and NaHS (inorganic H2S donor) performed the modula-
tion of H2S system. Modulators of H2S system were adminis-
tered i/p once a day (0.1 ml/100 g) from the 14th to the 28th day 
after the injection of streptozotocin. D, L-propargylglycine (Sig-
ma, USA) was administered at a dose of 50 mg/kg, and NaHS · 
H2O (Sigma, USA) at a dose of 3 mg/kg. Doses, routes and du-
ration of administration of H2S modulators were borrowed from 
the literature and did not cause animal death [11,12,28]. Rats of 
the control and STZ group received 0.15 M NaCl solution (0.1 
ml/100g i/p once per day) after the induction of diabetes. 

Determination of myocardial H2S content was performed by 
the method of Wiliński, B., 2011. The myocardium was washed 
with cold 1.15% KCl solution, crushed with scissors, homog-
enized in 0.01M NaOH at a ratio of 1:5 (mass/volume) at 3000 
rpm (Teflon glass). TCA (250 μl of 50%) was added to 1 ml of 
homogenate and centrifuged at 1200 g for 15 min, the content 
of H2S was determined in supernatant by spectrophotometric 
method by reaction with N, N-dimethyl-para-phenylenediamine 
in the presence of FeCl3. All manipulations were performed in 
sterile sealed plastic tubes of the Eppendorf type (to prevent H2S 
loss). The content of sulfide anion in the sample was calculated 
according to the calibration schedule. Aqueous Na2S • 9H2O 
(31.2–3120 μM, Sigma, USA) was taken as the standard.

To determine the DNA content, we made a cut of 10-15 mm 
in the apex of the heart, placed it in Eppendorf microtubes with 
a cold 1.15% KCl solution and stored at -20°C for further anal-
ysis. DNA content was determined by flow cytometry. Nuclei 
suspensions of mycoacaricide were obtained using a solution 
for nuclear DNA research (CyStain DNA Step 1 by Partec, Ger-
many) according to the manufacturer’s protocol-instructions. 
This solution enables the extraction of the nuclei and labeling of 
nuclear DNA with diamidinophenylindole (DAPI). CellTrics 50 

μm disposable filters (Partec, FRG) were used in the manufac-
ture of nuclear suspensions.

The flow analysis was performed using Partec PAS multifunc-
tional flow cytometer from Partec (Germany). UV radiation was 
used to excite DAPI fluorescence. 10,000 events from G0G1 of each 
sample of nuclear suspension were subjected to analysis. Cell cycle 
analysis was performed using the software FloMax (Partec, Ger-
many) in full digital accordance with the mathematical model to 
determine: G0G1 (G1%) - the percentage of cells of G0G1 phase to 
all cells of the cell cycle (DNA content = 2c); S (S%) is the percent-
age of cells in the DNA synthesis phase to all cells in the cell cycle 
(DNA content> 2c and <4c); G2+M (G2M%) is the percentage of 
cells in the G2+M phase to all cells in the cell cycle or cells with 
DNA content = 4c (polyploidy). Determination of DNA fragmenta-
tion (apoptosis) was performed by isolating the SUB- G0G1 region 
on DNA histograms – RN2 before the G0G1 peak, indicating nuclei 
of cells with a DNA content <2c.

The results were statistically processed using standard meth-
ods MS Excel and Statistica SPSS 10.0 application packages 
for Windows. The results are presented as arithmetic mean and 
mean error (M±m). The likelihood of difference between the in-
dicators was evaluated by the parametric Student’s t-test (with 
normal distribution) and non-parametric Mann-Whitney U-test 
(with non-normal distribution). Pearson correlation analysis was 
performed to evaluate the relationship between the indicators. 
The data at p<0.05 were considered as plausible.

Results and discussion. Firstly, we analyzed the content of H2S 
in myocardium after induction of streptozotocin-induced diabetes. 
The development of DM was associated with a decrease in the level 
of H2S in myocardium 4 weeks after the administration of strepto-
zotocin (2.21±0.17 nmol/mg protein) and was significantly lower 
by 36.6% compared to the control (Fig. 1).

The study indicated that administration of propargylglycine 
and NaHS influenced oppositely on H2S content in myocardium 
of STZ-DM rats (Fig. 1). After 2 weeks of propargylglycine ad-
ministration, the level of H2S was 1.56±0.13 nmol/mg protein 
that was lower than that of STZ-DM and control by 29.4%, and 
55.3% relatively. On the other hand, the level of H2S showed a 
significant increase in myocardium of rats treated with NaHS 
(2.73±0.16 nmol/mg protein) compared to STZ-DM by 23.5% 
and significant decrease compared to control by 21.8%. 

Thus, the development of DM was accompanied by the de-
ficiency of H2S in myocardium that was severe in the group 
administered with propargylglycine. Whereas, treatment with 
NaHS corrected changes of H2S level induced by the diabetes 
development.

Fig. 1. Effect of PPG and NaHS on level of H2s in myocardi-
um of STZ-induced diabetic rats (M±m; Notes: * – significantly 
different: p<0.05 vs. control; # – significantly different: p<0.05 
vs. STZ-DM)
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According to cell cycle analyzes by flow cytometry, the num-
ber of cells in DNA synthesis (S phase) and in polyploidiza-
tion phase (G2+M, DNA=4с) was increased by 29.9 and 32% 
(р˂0.05) in hearts of diabetic rats, compared to control. More-
over, the number of cells with fragmented DNA (SUB-G0G1) 
was increased by 11.4% (р˂0.05).

Thus, the development of DM was associated with increased 
activity of apoptosis (increased number of cells in SUB-G0G1), 
polyploidization (increased number of cells in G2M phase) and 
proliferation (increased number of cells in S phase) in compari-
son to non-diabetic control (Pic. 1 and 2).

The introduction of modulators of H2S/CSE system had oppo-
sitely directed effects on cell cycle parameters. Thus, the usage 
of propargylglycine caused an increase cardiac cell apoptosis, 
which indicates a 14.4% decrease in the relative number of cells 
in the SUB-G0G1 phase relative to the control group. At the same 
time, NaHS administration decreased the activity of apopto-
sis: the number of cells in the SUB-G0G1 interval decreased by 
12.3% (p˂0.05) relative to the STZ-DM.

The introduction of NaHS also reduced the number of cells in 
S, G2+M phases by 26.2 and 14.4% (p˂0.05) relative to the STZ-
DM, indicating a decrease in proliferation and polyploidization 
activity in myocardium.

According to correlation analysis, modulation of H2S level in 
the myocardium can be one of the factors in the regulation of 
myocardial cell cycle in diabetic rats. A reliable negative rela-
tionship (r=-(0.69 -0.83), p<0.01) was found between H2S levels 
and markers of apoptosis, proliferation and polyploidization.

Thus, rats with experimental DM had a higher activity of 
apoptosis, because of decrease in functionally active myocardio-
cytes, polyploidization, and an increase in the number of cells in 

the synthetic phase, which is the basis for the development of 
hypertrophy and myocardial fibrosis.

The question arises as to the cause and effect relationship be-
tween changes in the cell cycle parameters and H2S system in the 
myocardium of diabetic animals. Among the main mechanisms 
of DCM pathogenesis are oxidative stress, insulin resistance, 
myocardial inflammation, and ER stress [6, 25]. Our findings 
regarding the effect of H2S on cell cycle parameters are in ac-
cordance with those of other studies. In a case of decreased H2S 
concentration in myocardium, oxidative stress can be activated, 
which results in increased oxidative modification of numer-
ous proteins (enzymes, components of cytoskeleton, receptors, 
transcription factors, etc.), mitochondrial pore dysfunction with 
subsequent activation of receptor-independent apoptosis [17]. It 
is known that H2S can stabilize mitochondria in a case of isch-
emic-reperfusion disorders [4]; decreases the number of apop-
totic myocardiocytes; increases the mRNA transcription of the 
anti-apoptotic factor Bcl-2. H2S inhibits transcription of mRNA 
of pro-apoptotic Bax, caspase 3, and cytochrome C release from 
mitochondria through sulfhydration of NF-kβ [17,21]. H2S par-
ticipates in the stabilization of Nrf2 via the CSE/Akt pathway, 
thus suppressing myocardiocyte apoptosis [25], and can also 
remove Bach1 from the nucleus via the ERK1/2-dependent 
pathway leading to the restoration of Nrf2 signaling [16]. It was 
also shown, that H2S decreases apoptotic activity via the IGF1R/
pAkt signaling pathway, the AMPK/mTOR signaling pathway, 
PI3K/Akt signaling pathway, and NADPH/JNK/NF-κB signal-
ing pathway [20]. The ability of H2S to decrease the activity of 
myocardiocyte polyploidization may be related to its anti-fibrot-
ic activity, since the introduction of exogenous H2S donors to 
diabetic rats is accompanied by a decrease in the activity of NF-

Table. Effects of modulators of H2S system on cell cycle parameters in myocardium of rats with STZ-DM (М±m, n=10)

Animal group
Cell cycle parameters, %

G0G1 S G2/M SUB- G0G1

Control 95,6±0,19 0,97±0,04 3,43±0,16 13,1±0,34

DM 94,2±0,11* 1,26±0,07* 4,53±0,09* 14,6±0,46*

DM + PPG 93,8±0,40* 1,83±0,31* 4,38±0,21* 16,7±0,51*

DM + NaHS 95,3±0,25# 0,93±0,08# 3,74±0,26# 12,8±0,53*
notes: * – significantly different: P<0.05 vs. Non-diabetic control; # – significantly different: P<0.05 vs. DM

Pic. 1. DNA flow cytometry of myocardial cell nuclei. Non-
diabetic control

Pic. 2. DNA flow cytometry of myocardial cell nuclei. STZ-
induced diabetes group
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κB, TGF-β1, MMP-2, procollagen-1 [5]. In addition, the anti-
fibrotic action of H2S can be realized by inactivating collagen 
synthesis via the TGF-β1/Smad signaling pathway [18].

Thus, the regulation of H2S system can be a promising strategy 
in prevention and correction of pathogenic changes in myocar-
dium associated with chronic hyperglycemia and DM. Stimula-
tion the activity of CSE/ H2S pathway, as well as by exogenous 
donors such as NaHS, can reduce the severity of pro-apoptotic 
and pro-fibrotic changes in heart associated with DM.

Conclusions. The development of STZ-DM is associated 
with the decrease in H2S concentration and changes in cell cycle 
parameters (increase the number of myocardiocytes in SUB-
G0G1, G2M, S phases) in rat’s heart. 

The decreased activity of CSE/H2S pathway induced by propar-
gylglycine results in stimulation of apoptotic activity, while H2S 
donor reversed the changes in cell cycle parameters caused by the 
development of STZ-induced DM in rats’ myocardium. 
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SUMMARY

CARDIOMYOCYTE DNA CONTENT AND ITS LINK TO 
CSE/ H2S SYSTEM IN THE HEART OF EXPERIMENTAL 
DIABETIC RATS

Palamarchuk I., Zaichko N. Melnyk A., Nechiporuk V., 
Yurchenko P.

National Pirogov Memorial Medical University, Vinnytsya, 
Ukraine

One of the most common complication of diabetes mellitus 
(DM) is diabetic cardiomyopathy, which is associated with the 
development of inflammation, fibrosis and the induction of 
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apoptosis. Hydrogen sulfide (H2S) has recently been shown to 
play an important role in the regulation of cardiac and vascular 
function. The role of the H2S system in the mechanisms of dia-
betic heart development remains uncertain.

The aim of this work was to evaluate the effect of modulators 
of H2S system on the level of DNA fragmentation and H2S con-
centration in heart of rats with experimental diabetes mellitus.

The experiment was performed on 40 white laboratory male 
rats (180-250 g), randomly divided into 4 groups (n=10): healthy 
(control), diabetes mellitus induced by streptozotocin (STZ), 
diabetes mellitus + propargylglycine, inhibitor of cystathionine 
gamma lyase (STZ + PPG), diabetes mellitus + NaHS, exog-
enous H2S donor (STZ + NaHS). The experimental DM was 
induced by a single intraperitoneal injection of streptozotocin 
(40 mg/kg). The animals from two groups (3rd and 4th groups) 
starting from 14th to 28th day after the injection of STZ were 
administered modulators of H2S system i/p once per day. D, L-
propargylglycine was dosed at 50 mg/kg body weight, while 
NaHS · H2O - at 3 mg/kg body weight. H2S content in hearts was 
evaluated by spectrophotometry (Wilinski, 2011). DNA content 
was determined by flow cytometry (Partec PAS, Germany). The 
development of DM in rats was accompanied by a significant 
decrease in myocardial H2S concentration by 36.6% (p<0.05) 
compared with control. The administration of proparglyglycine 
led to an increase in H2S deficiency (29.4%, p<0.05) compared 

to the STZ group. The administration of NaHS resulted in a de-
crease in H2S deficiency (by 23.5%, p<0.05) compared to the 
STZ group. Flow cytometry showed that DM was accompanied 
by an increased apoptotic activity (increased number of myocar-
diocytes in the SUB- G0G1 phase by 11.4%, p<0.05), polyploidi-
zation (increased proportion of cells in the G2M phase by 32.1%, 
p<0.05) and proliferation (29.8% increase in S-phase cells, 
p<0.05) of heart cells compared with controls. The introduc-
tion of propargylglycine led to an increase in apoptosis (14.4%, 
p<0.05) compared with the STZ group. Whereas NaHS admin-
istration decreased the degree of apoptosis (12.3%, p<0.05), 
polyploidization (14.4%, p<0.05) and proliferation compared 
(26.2%, p<0.05) with untreated diabetes. Correlation analysis 
showed that impaired H2S metabolism is an important factor of 
disregulation of cell cycle in diabetic heart: a reliable inverse 
relationship was registered (r=-(0,69-83), p<0.01) between H2S 
level and the indicators of apoptosis activity, proliferation and 
polyploidization.

Disintegration of the H2S/CSE system is associated with an 
increase in apoptosis activity, polyploidization, and proliferation 
of myocardiocytes in experimental DM. Modulation of H2S me-
tabolism is a potential direction for the prevention of the devel-
opment of cardiovascular complications of diabetes.

Keywords: cell cycle, DNA, heart, cystathionine-γ-lyase, hy-
drogen sulfide, diabetes mellitus.
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СОДЕРЖАНИЕ ДНК В КАРДИОМИОЦИТАХ И ЕГО СВЯЗЬ С СИСТЕМОЙ ЦГЛ/H2S В СЕРДЦЕ КРЫС 
ПРИ ЭКСПЕРИМЕНТАЛЬНОМ САХАРНОМ ДИАБЕТЕ

Паламарчук И.В., Заичко Н.В., Мельник A.В., Нечипорук В.М., Юрченко П.А.

винницкий национальный медицинский университет им. н.и. Пирогова, украина

Одним из осложнений сахарного диабета (СД) является 
диабетическая кардиомиопатия, которая сопровождается 
развитием воспаления, фиброза и индукцией апоптоза. В 
последнее время показано, что значимую роль в регуляции 
функции сердца и сосудов играет гидроген сульфид (H2S). 
Однако, по сей день остается неопределенной роль системы 
H2S в механизмах поражения сердца при СД.

Цель исследования - оценить влияние модуляторов обме-
на гидроген сульфида на уровень ДНК и метаболизм H2S в 
кардиомиоцитах при экспериментальном сахарном диабете. 

Исследования проведены на 40 белых нелинейных 
крысах-самцах (180-250 г), которые были рандомизиро-
ванно распределены на 4 группы (n=10): здоровые (кон-
трольная группа), сахарный диабет (STZ), сахарный 
диабет+пропаргилглицин, ингибитор цистатионин-гамма-
лиазы (STZ+PPG), сахарный диабет+NaHS, экзогенный до-
нор H2S (STZ+NaHS). экспериментальный СД индуцирова-
ли однократным внутрибрюшинным введением стрептозо-
тоцина (40 мг/кг массы). Двум группам животных (III и IV 
группы) с четырнадцтых суток по 28-е сутки после индук-
ции диабета вводили модуляторы обмена H2S в/б 1 раз в сут-
ки. D, L-пропаргилглицин вводили в дозе 50 мг/кг массы, а 
NaHS·H2O - в дозе 3 мг/кг массы тела. Через четыре недели 
эксперимента, сердца крыс были взяты для исследования. 
Уровень H2S в миокарде определяли по методике Wilinski 
(2011). Содержание ДНК определяли методом проточной 
цитометрии («Partec PAS», Германия).

Развитие СД у крыс сопровождалось достоверным 
снижением уровня H2S в миокарде на 36,6% (p<0,05) в 

сравнении с контролем. Введение пропаргилглицина при-
водило к усугублению дефицита H2S (на 29,4%, p<0,05) 
в сравнении с нелечеными диабетическими крысами. Од-
нако введение NaHS уменьшало дефицит H2S на 23,5%, 
(p<0,05) в сравнении с группой STZ. По результатам 
проточной цитометрии, развитие СД сопровождалось 
усилением апоптоза (увеличивалось количество кардио-
миоцитов в фазе SUB-G0G1 на 11,4%, р<0,05), полиплои-
дизации (рост доли клеток в фазе G2M на 32,1%, р<0,05) 
и пролиферации (увеличение доли клеток в фазе S на 
29,8%, р<0,05) в сравнении с контрольной группой. Вве-
дение пропаргилглицина приводило к усилению апопто-
за (14,4%, p<0,05) в сравнении с STZ группой, тогда как 
назначение NaHS снижало степень проявления апопто-
за (12,3%, p<0,05), полиплоидизации (14,4%, p<0,05) и 
пролиферации (26,2%, p<0,05) в сравнении с нелеченым 
диабетом. Корреляционный анализ показал, что дисба-
ланс метаболизма H2S в миокарде является значимым 
фактором нарушения клеточного цикла кардиомиоцитов 
при СД: между уровнем H2S в миокарде и показателями 
активности апоптоза, пролиферации и полиплоидизации 
регистрировалась достоверная обратная связь (r=-(0,69-
0,83), р<0,01)

Нарушения в системе H2S/ЦГЛ ассоциируются с увели-
чением активности апоптоза, полиплоидизации и пролифе-
рации кардиомиоцитов в условиях экспериментального СД. 
Модуляция обмена H2S является перспективным направле-
нием профилактики развития сердечно-сосудистых ослож-
нений СД.



152

 
МедицинСкие новоСти грузии

cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

reziume 

dnm-is Semcveloba kardiomiocitebSi da misi kavSiri cgl/H2S sistemasTan virTagvebis gulSi 
eqsperimentuli Saqriani diabetis dros

i.palamarCuki, n.zaiCko, a.melniki, v.neCiporuki, p.iurCenko

vinicas n.pirogovis sax. erovnuli samedicino universiteti, ukraina

Saqriani dibetis erT-erT garTulebas war-
moadgens diabeturi kardiomiopaTia, rasac Tan 
axlavs anTebis, fibrozisa da apoptozis ganvi-
Tareba. bolo periodSi naCvenebia, rom gulisa 
da sisxlZarRvebis funqciaTa regulaciaSi mniS-
vnelovan rols asrulebs hidrogensulfidi 
(H2S). H2S-sistemis roli gulis dazianebis meqa-
nizmebSi Saqriani diabetis dros dRemde aris 
dasazustebeli.
kvlevis mizans warmoadgenda H2S-is cvlis modu-

latorebis gavlenis Sefaseba dnm-is donesa da 
H2S-is metabolizmze miokardiocitebSi eqsperi-
mentuli Saqriani diabetis dros. 
kvleva Catarda 40 TeTr araxazovan, 180-250 gr 

wonis mamr virTagvebze, romlebic randomulad 
ganawilda 4  jgufad (n=10): janmrTelebi (sakon-
trolo jgufi), Saqriani diabeti (STZ), Saqriani 
diabeti+propargilglicini, cistionin-gama-lia-
zas inhibitori (STZ+PPG), Saqriani diabeti+NaHS, 
egzogenuri donori (STZ+NaHS). eqsperimentuli 
Saqriani diabeti inducirebuli iyo strepto-
zotocinis erTjeradi intraperitoneuli Seyva-
niT (40 mg/kg). cxovelebis or jgufisTvis (III  da 
IV) diabetis induqciidan me-14-dan 28-e dRis CaT-
vliT, dReSi erTxel intraperitoneulad Sehyav-
daT H2S-is cvlis modulatorebi. D, L- propar-
gilglicini SehyavdaT doziT 50 mg/kg, xolo 
NaHS·H2O - doziT 3 mg/kg.
eqsperimentis oTxi kviris Semdeg Catarda vir-

Tagvebis gulis gamokvleva. H2S-is done miokardi-
umSi ganisazRvra Wilinski-is meTodikiT (2011), dnm-
is Semcveloba - gamdinare citometriis meTodiT 
(«Partec PAS», germania).
Saqriani diabetis ganviTarebas Tan axlda mio-

kardiumSi H2S-is sarwmuno Semcireba 36.6%-iT 

(p<0,05), sakontrolosTan SedarebiT. propargil-
glicinis Seyvanam gamoiwvia H2S-is deficitis 
gaRrmaveba (29.4%-iT, p<0,05), aranamkurnaleb dia-
betian virTagvebTan SedarebiT. Tumca, NaHS-is 
Seyvanam Seamcira H2S-is deficiti STZ-jgufTan 
SedarebiT.
gamdinare citometriis Sedegebis mixedviT, 

Saqriani diabetis ganviTarebas Tan axlda apop-
tozis (11.4%-iT izrdeboda miokardiocitebis 
raodenoba fazaSi SUB-G0G1), poliploidizaci-
is (G2M fazis ujredebis wilis zrda 32.1%-iT, 
p<0,05) da proliferaciis (S fazis ujredebis 
wilis zrda 29.8%-iT, p<0,05) gaZliereba, sakon-
trolo jguftan SedarebiT. propargilglicinis 
Seyvanam gamoiwvia apoptozis gaZliereba 14.4%-iT 
STZ-jgufTan SedarebiT, p<0,05. NaHS-is daniSvnam 
ganapiroba apoptozis Semcireba 12.3%-iT (p<0,05) 
poliploidizaciis - 14.4%-iT (p<0,05) da prolife-
raciis 26.2%-iT (p<0,05) gamovlinebis xarisxis 
Semcireba aranamkurnaleb diabetTan SedarebiT.
korelaciurma analizma aCvena, rom H2S-is me-

tabolizmis disbalansi miokardiumSi warmoad-
gens mniSvnelovan faqtors miokardiocitebis 
ujreduli ciklis darRvevisaTvis Saqriani 
diabetis dros: miokardiumSi H2S-is donesa da 
apoptozis, proliferaciis da poliploidiza-
ciis aqtivobis maCveneblebs Soris dafiqsirda 
sarwmuno ukukavSiri (r=- (0,69-0, 83), р<0,01). dar-
Rvevebi cgl/H2S sistemaSi asocirdeba apoptozis, 
proliferaciis da poliploidizaciis aqtivo-
bis zrdasTan eqsperimentuli Saqriani diabetis 
pirobebSi. H2S-is cvlis modulacia perspeqtul 
mimarTulebas warmoadgens Saqriani diabetis 
gul-sisxlZarRvovani garTulebebis profilaq-
tikis TvalsazrisiT.


