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Abstract
Based on participation of neurochemical compounds of brain, including neuroactive amine 

acids in regulation of cerebral circulation, in our previous study it was discovered the stimulating 
effects of new synthetized dipeptide - nicotinoyl prolin on impaired after ischemia brain blood 
flow. It was demonstrated , that nicotinoyl prolin increases local cerebral circulation in brain 
cortex without any changes from systemic blood pressure. 

The aim of presented study was to investigate the details of cerebrovascular activity of 
nicotinoyl prolin by evaluation of its effects on cerebrocortical microcirculation. In this purpose 
it was evaluated morphology changes on capillary network of brain cortex after acute ischemia, 
caused by left common carotid artery occlusion. Obtain results by non-injectional calcium 
adenosinetryphosphate method for evaluation of cerebrocortical capillary network density evident, 
that left common carotid artery occlusion is accompanied by noticeable decrease in mean diameter 
of all types of capillaries and the ratio of cortical network capillaries number with various diameter, 
which was prevented by intraperitoneal injection of nicotinoyl prolin in dose 10 mg/kg. Under the 
condition of  acute disorder of cerebral blood circulation, caused by left common carotid artery 
occlusion, in animals treated by nicotinoyl prolin it was registered the increasing of mean diameter 
of all capillaries and number of functioning capillaries with simultaneous decreasing number of 
compressed and permeable only for plasma capillaries compare with ischemia. 

Thus, obtained data indicated, that one of the possible ways of brain blood flow stimulation 
by nicotinoyl prolin could be its ability to improve the disturbed during acute ischemia cerebral 
microcirculation.
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al., 2019]. That’s why the search for effective and 
safe drugs which are using for the treatment of 
cerebrovascular disorders, continues to be the one 
of main task of modern medicine.

Taking into account that among the activated 

Introduction

Despide the wide range of drugs for the correc-
tion of cerebral blood circulation, cerebrovascular 
disorders remain a leading cause of long-term dis-
ability, and the second leading cause of death 
worldwide [Benjamin E et al., 2017; Feigin V et 
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complex processes that facilitate the restoration of 
an adequate blood flow in response of brain blood 
flow disorders the first response is the recovery of 
the cerebral blood flow through activation of the 
collateral circulation and anastomotic vessels, it 
became obvious that development of drugs with 
ability to improve cerebral microcirculation is very 
important for correction of impaired cerebral cir-
culation [Lapi D et al., 2015].

Presented stady demonstreats the effect of new  
synthetised dipeptide Nicotinoyl L-proline on 
cerebrocortical microcirculatory network. Nicoti-
noyl L-proline is a dipeptide of nicotinic acid and 
proline. The both components of mentioned struc-
ture have a wide spectrum of biological activity. 

Nicotinic acid is considered as a compound 
with a promising future and great attention espe-
cially in neurology [Bodor E et al., 2008; Romani 
M et al., 2019], based on ability to stimulate cere-
bral blood flow, reduce oxidative stress [Chong Z 
et al., 2004] and DNA damage,as well as its neur-
protective property [Kwon W et al., 2018; Valeria 
G et al.,2019]. According to newly discovered 
mechanisms nicotinate participats in neurogenesis, 
stem cell differentiation, which is a most expressed 
in a case of formation of mature GABA-ergic neu-
rons [Griffin S et al., 2017]

The neuroprotective activity of many peptide 
compounds determine with the presensce of pro-
line residue in there structures [Zhang Y et al., 
2016]. Thus, proline is a structural analoge of cap-
topril, which is an inhibitor of angiotensin-con-
verting enzyme, and possess wide range of phar-
macological activity including neuroprotective, 
antihypertensive and angioprotective expressed 
during ischemic stroke [Tao M et al., 2018]. Gly-
cyl-proline is also a proline-containing dipeptide 
with neuroprotective activity, which has an ability 
to stimulate brain tissue metabolism and prevent 
pathological shifts of neuroactive amino acids in a 
case of cerebral ischemia [Bashun N et al., 2017].

Based on above mentioned data the aim of pre-
sented investigation was study the influence of 
nicotinoyl L-proline dipeptide on cerebrocortical 
microcirculation in impaired cerebral blood flow.

Recent years more interest have small di- or tri-
peptides with natural origin which have been syn-
thesized based on endogenic amino acids such as 
glycine, lisin, prolin etc. Peptides generally have 

very favorable pharmaceutical properties includ-
ing high selectivity and  potency for their target, 
minimal potential for drug-drug interactions, lack 
of accumulation in tissues, and effectively metabo-
lized by endogenous enzymes to non-toxic metab-
olites [Strand F 2003; Balasanyan M et al., 2015]. 
Small peptides possess high cerebrovascular, anti-
oxidant activity with an ability to regulate im-
paired cerebral tissue metabolism during ischemic 
injury [Kanunikova N 2017].

 Compare with polypeptides of the same origin 
small peptides easily pass blood brain barrier, are 
more stable and peripheral activity is a less promi-
nent [Hökfelt T et al., 2003]. Some of this kind of 
drugs such as noopept and picamilon have ap-
peared high effectiveness for elimination of cere-
brovascular disorders consequences [Ostrovskaia 
R et al., 2002; Silkina I et al., 2005]. Noopept is an 
esther of phenylacetyl and prolylglycin. In addi-
tion to pronounced anti-amnestic, neuroprotective, 
anxiolytic effects, it has the ability to stimulate ce-
rebral blood circulation and correct the shifts 
caused by local cerebral ischemia, including the 
behavioral and morphological changes [Balasan-
yan M et al., 2010; Amelin A et al., 2011].

In our previous investigation it was demon-
strated, that new synthetase dipeptide nicotinoyl 
L-proline stimulates the cortical circulation of 
brain in both cases acute ischemia caused by liga-
tion of left common carotid artery and chronic 
ischemisation of brain tissue under the condition 
of movement restriction [Aghamalyan I et al.,2020]

The main purpose of presented research is an 
evaluation the effects of nicotinoyl L-proline on 
cerebrocortical microcirculation and microvascu-
larisation network morphology changes in im-
paired cerebral circulation.

Materials and Methods

Experiments were carried out on inbred male 
white rats weighing 180-230g, kept at standard 
laboratory vivarium conditions according the Pub-
lic Health Service Guide for the Care and Use of 
Laboratory Animals, approved by the Yerevan 
State Medical University Ethics Committee [Gar-
ber JC, 2011]. The day before the experiments 
animals were deprived of food with free access to 
water. Surgical interventions were performed 
under the general anesthesia by intraperitoneal in-
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jection of 5% chloral hydrate with dose of 400 mg/
kg.

Acute ischemia was modeled by common left 
carotid artery ligation. After ligation intraperitone-
aly was injected:

 ¾ in control group (n = 6) - 0.9% saline solution. 
 ¾ in experimental group (n = 6) - nicotinoyl L-

proline in dose 10 mg/kg dose 
90 minutes after injection, when cerebrovascu-

lar effects of nicotinoil prolin riches its maximum 
value [Aghamalyan I et al.,2020], rats were decap-
itated. The brains were fixed in 5% formalin solu-
tion for further morphological staining.

Evaluation of the cerebrocortical capillary net-
work density were performed using the non-injec-
tional calcium adenosinetryphosphate method by 
Chilingaryan [Chilingaryan A 1977; Chilingaryan 
A et al, 2006]. This method is based on high selec-
tivity of formed during ATP hydrolysis by calcium 
salts free inorganic phosphorus towards vascular 
tissue structures. Besides the detection of the vas-
cular system from capillary network the method 
provides the opportunity to distinguish arteries 
from veins and capillaries [Chilingaryan A, 1977; 
Chilingaryan A et al, 2006]. After 1-3 days fixed 
brain was washed by running water for 30 minutes. 
The 90 μm thick longitudinal brain tissue slices re-
ceived  under the conditions of (-14 -16) °C by 
M25 cutter were subjected further process accord-
ing to the requirements of the method. Fixed vas-
cular network of the cerebral cortex in final prepa-
rations were examined by (Boeco BM-800) light 
microscope with (B-CAM 14MP) digital photo 
camera. Capillary diameter was measured with the 
B-Viwe program (Boeckel). The capillary diame-
ter expressed by micrometers (μm) was determined 
as an average of 2-6 measurements. For the evalu-
ation of microcirculatory network density 420 
fields were observed.

The capillaries were distributed by mean diam-
eter as follows: functional (4-10 μm), compressed 
(2.5-4.0 μm), permeable for blood plasma only 
(<2.5 μm). Obtained data were compared with 
same indicators of cerebrocortical capillary net-
work of “Healthy, intact rats”.

Statistical analysis was performed using the 
IBM_22.0.0SPSS statistical package (IBM, Ar-
monk, NY, USA). Continuous variables with nor-
mal distribution were expressed as mean, standard 

deviation (SD), standard error (SE) and categorical 
variables presented as numbers and percentages. 
All p values were from 2-tailed tests, and results 
were deemed statistically significant at (p<0.05). 

Result and Discussion

In carried out experiments it was observed to-
tally 486 capillaries in control group with mean 
diameter 5.92±0,11μm., which was distributed as 
follow: number of functioning capillaries with di-
ameter 6.1-10μm was 190 and with 4.1-6.0 μm was 
181. The number of compressed capillaries with 
diameter 2.6-4.0 μm was 92 and number of capil-
laries permeable only for plasma with diameter 
less than 2.5 μm was 23.

Analysis of data obtained by microscopic obser-
vation evident that left carotid artery occlusion 
(LCAO) is accompanied by noticeable changes in 
mean diameter of all types of capillaries and the 
ratio of capillaries with various diameter of cortical 
network in both ipsilateral and contralateral hemi-
spheres compared with control value which pre-
vented by intraperitoneal injection of nicotinoyl L-
proline in dose 10 mg/kg (Table 1). 

Thus, left common carotid artery occlusion ac-
companied by decreasing of mean capillaries di-
ameter for 45% and 41% in ipsilateral and contra-
lateral hemispheres accordingly. Intraperitoneal 
injection of nicotinoyl prolin in dose10 mg/kg pre-
vented the described deterioration, increasing the 
evaluated indicator for 53.84% and 43.8% in ipsi-
lateral and contralateral hemispheres accordingly 
compare with ischemia.

After LCAՕ ischemic changes leads to reduc-
tion of functioning capillaries number (with diam-
eter 6.1-10.0 μm from 39.1% till 7.1% in ipsilat-
eral and 10.8% in contralateral hemispheres, which 
means, that compare with initial rate  functioning 
capillaries was decreased 81.4% and 72.38% in ip-
silateral and contralateral hemispheres accord-
ingly. Injection of nicotinoyl L-proline immedi-
ately after ligation accompanied with noticeable 
prevention of ischemic changes, which appears by 
increasing of functioning capillaries with men-
tioned diameter more than 3.2 times in ipsilateral 
and for 51.85% in contralateral hemisphere com-
pared with occlusion (Fig. 1).

Described above changes after LCAO was reg-
ister for functioning capillaries with diameter 4.1-



79

The New Armenian Medical Journal, Vol. 18 (2024), Is.2, p. Aghamalyan I.H. et al.76-81

6.0 μm: their number was decreased for 67.2% and 
61.8% in ipsilateral and contralateral hemispheres 
accordingly. Effects of nicotinoyl L-proline on 
functioning capillaries with mentioned diameter 
expressed as for functioning capillaries with diam-
eter 6.1-10 μm what is the evident with data ob-
tained, that their number is increased for 3.55 
times and 3.43 times in ipsilateral and contralateral 
hemispheres accordingly (Fig.2). After the ligation 
of carotid artery at 90-th min of occlusion it was 
registered increasing of compressed capillaries 
numbers in both hemispheres in the same mannier: 
till 35.9% in ipsilateral and till 35.6% in contralat-
eral hemispheres. Observed elevation of com-

pressed capillaries was prevented by nicotinoil 
prolin injection. Registered number of capillaries 
with diameter 2.6-4μm in brain cortex of treated 
rats was decreased more than 30% in both hemi-
spheres (Fig.3). 

It was established, then capillaries permeable 
only for plasma was more sensitive to the ischemic 
changes. Thus, their number after left common ca-
rotid artery occlusion was increased about 10 times 
in both hemispheres (from 4.7% in control till 
44.8% and 39.4% in ipsilateral and contralateral 
hemispheres accordingly).  It should be noted, that 
ischemic rat’s treatment by investigated dipeptide 
contributed to the more pronounced decreased of 

Figure 1. Changes in number (in %) of functional capil-
lars with diameter 6.1-10 μm in the cerebral cortex under 
the condition of left carotid artery occlusion before and 
after i/p. injection of nicotinoil prolin in dose 10 mg/kg.

Figure 2. Changes in number (in %) of functional capil-
lars with diameter 4.1-6.0 μm in the cerebral cortex under 
the condition of left carotid artery occlusion before and 
after i/p. injection of nicotinoil prolin in dose 10 mg/kg.

Table 1. 
Distribution and mean diameter of several type of capillaries after 

left common carotid artery occlusion and injection 
of nicotinoyl prolin in dose 10 mg/kg.

Capillaries type
Average diameter and number of capillaries

Control 
group

LCAO+salinе LCAO+NP (10 mg/kg)
LH RH LH RH

All (0-10 μm) 5.92±0.11
(n=486)

3.25±0.08* 
(n=522)

3.49±0.09**
(n=480)

5.0±0.09**
(n=463)

5.02±015**
(n=475)

Functional (6.1-10 μm) 8.57±0.08
(n=190)

7.60±0.19 
(n=105)

7.83±0.13
(n=52)

7.86±0.11
(n=105)

8.54±0.10
(n=78)

Functional (4.1-6.0 μm) 5.06±0,04 
(n=181)

5.14±0.06 
(n=55)

5.09±0.07
(n=68)

5.06±0.04
(n=201)

5.04±0,04
(n=232)

Compressed (2.6-4 μm) 3.11±0.04 
(n==92)

3.24±0.03 
(n=161)

3.15±0.03
(n=171)

3.35±0.04
(n=111)

3.24±0.51
(n=113)

Permeable only  for 
plasma (<2.5 μm)

2.09±0.09 
(n=23)

2.05±0.02 
(n=201)

2.01±0.03
(n=189)

2.14±0.03
(n=46)

1.97±0.06
(n=52)

Notes: * - p <0.05 compared with control, ** - p <0.05 compared with LCAO, LCAO - left carotid artery 
occlusion, LH - left hemisphere, RH - right hemisphere
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capillaries with diameter less than 2.5 μm, which 
numbers was decreased even for 4.5 times and 3.6 
times compare with ischemic level in ipsilateral and 
contralateral hemispheres accordingly (Fig. 4). 

Thus, presented data evident, that cardiovascu-
lar activity of nicotinoyl L-proline appears not 
only by stimulation of local cerebral blood flow as 
it was demonstrated before, but by its ability to ac-
tivate the cortical microcirculation of brain through 
the increasing of functioning and decreasing of 
compressed capillaries after acute disorder of cere-
bral blood circulation, caused by left common ca-
rotid artery occlusion.

Conclusion

Conducted experiments conformed the cerebro-
vascular activity of nicotinoyl L-proline discov-
ered in our laboratory before concerning the ability 
of investigated dipeptide to stimulate the local cor-
tical brain blood flow in rats after acute ischemia 
[Aghamalyan I et al, 2022]. Obtained data provide 
one more evident for cerebrovascular activity of 
nicotinoyl L-proline based on its installed ability 
to stimulate the microvascular network in brain 
cortex by increasing the mean diameter of all cap-
illary’s types and number of functioning capillar-
ies with decreasing of pressed and permeable only 
for plasma capillaries under the condition of acute 
cerebral ischemia.

R E F E R E N C E S

1. Aghamalyan IH, Karamyan ST, Balasanyan 
MG (2022). Synthesis and cerebrovascular ac-
tivity of Nicotinoil L-proline, Pharmaceutical 
Chemistry Journal, Vol. 56, No. 2, pp. 17 – 20 
May, 2022. doi: 10.1007/s11094-022-02615-0

2. Amelin AV, Iliukhina AIu, Shmonin AA (2011). 
Noopept in the treatment of mild cognitive  
impairment  inpatients with stroke Zh Nevrol 
Psikhiatr Im S SKorsakova. ;111(10Pt 1):44-6 
doi:10.2174/156720509788929282 

3. Aghamalyan IH, Ghazaryan SH, Balasan-
yan MG, Alaverdyan JS, (2020). AR Patent 
No.3372 A; AM 20190142 

4. Balasanyan MG, Afrikyan SG, Topchyan HV 
(2015). The effect of Noopept on the morpho-
functional state of the capillary system of the 

cerebral cortex of rats. Experimental and clini-
cal pharmacology. 2015, volume 78, N5 c. 3-7. 

5. Balasanyan MG, Afrikyan SG; (2010). Cere-
brovascular effects of noopept under the con-
ditions of cerebral blood flow ischemic dam-
ages. The New Armenian Medical Journal. 
International Congress of Young Scientists, 
YSMU. Vol. 4N1, p8-9.

6. Benjamin EJ, Blaha MJ, Chiuve SE, Cushman 
M, Das SR, Deo R, et a.,l (2017). American 
Heart Association Statistics Committee and-
Stroke Statistics Subcommittee. Heart disease 
and stroke statistics — 2017 update: a report 
from the American Heart Association. Circu-
lation 2017; 135(10): e146–603. doi: 10.1161/
CIR.0000000000000485.

Figure 3. Changes in number (in %) of functional capil-
lars with diameter 2.6 - 4.0 μm in the cerebral cortex under 
the condition of left carotid artery occlusion before and 
after i/p. injection of nicotinoil prolin in dose 10 mg/kg.

Figure 4. Changes in number (in %) of functional capil-
lars with diameter <2.5 μm in the cerebral cortex under 
the condition of left carotid artery occlusion before and 
after i/p. injection of nicotinoil prolin in dose 10 mg/kg.

Control 
Group 

Control 
Group 

After injection
   LH               RH

After injection
   LH               RH

Befor Injection
  LH              RH

Befor Injection
  LH              RH

C
ap

ill
ar

y 
nu

m
be

r (
%

)

C
ap

ill
ar

y 
nu

m
be

r (
%

)

50
45
40
35
30
25
20
15
10
5
0

50
45
40
35
30
25
20
15
10
5
0

18.9

4.7

35.9
44.839.4

39.4

23.8

10.9

20.0

9.9



81

The New Armenian Medical Journal, Vol. 18 (2024), Is.2, p. Aghamalyan I.H. et al.76-81

7. Bashun N, Kanunnikova N, Semenovich D 
(2013) Influence of Glycil-proline on the 
changes of the neuroactive amino acid   me-
tabolism and oxidative stress parameters  and 
indicrs of energy turnover in the neocortex   of 
rats after experimental brain ischemia. Neuro-
chemical J. –Vol-7 39-44. doi:10.19221/201714

8. Chilingaryan A.(1977) Calcium-adenosine 
triphosphate method and prospects for non-
injection detection of intraorganic microvas-
culature. Journal of Experimental and Clinical 
Medicine, 1977, 5, pp. 19-28. 

9. Chilingaryan A, Chilingaryan AM, Martin GG 
(2006). The three-dimensional detection of 
microvasculatory bed in the brain of white rat 
Rattus norvegicus by aCa2+-ATPase method 
Brain Research 1070 (2006), 131 – 138. doi: 
10.1016/j.brainres.2005.11.059.

10. Chong ZZ, Lin SH, Maiese K (2004). The 
NAD+ Precursor Nicotinamide Governs 
Neuronal Survival During Oxidative Stress 
Through Protein Kinase BCoupled to FOXO3a 
and Mitochondrial Membrane Potential. J. 
Cereb. Blood Flow Metab., 24, 728-743  doi: 
10.1097/01.WCB.0000122746.72175.0E

11. Feigin VL, Stark BA, Johnson CO, et al 
.,(2019). Global, regional, and national burden 
of stroke and its risk factors, 1990-2019: a sys-
tematic analysis for the Global Burden of Dis-
ease Study 2019. GBD 2019 Stroke Collabora-
tors.Lancet Neurol. 2021 Oct;20(10):795-820. 
doi:10.1016/S1474-4422(21)00252-0. \

12. Griffin SM, Pickard MR, Orme RP, Hawkins 
CP, Williams AC, Fricker RA (2017), Nico-
tinamide Alone Accelerates the Conversion 
of Mouse Embryonic Stemm Cells into Ma-
ture Neuronal Populations. Plos ONE, 12, 
e0183358 doi: 10.1371/journal.pone.0183358

13. Hökfelt T, Bartfai T, Bloom F (2003). Neu-
ropeptides: opportunities for drug discov-
ery. The Lancet Neurology, 2(8), 463–472. 
doi:10.1016/s1474-4422(03)00482-4.

14. Kanunikova NP (2017) Neuroprotective Proper-
ties of Neuropeptides UO<<Grodno State Uni-
versity named after. Y. Kupala>> Grodno Belarus  
doi: 10.25298/2221-8785-2017-15-5-492-498. 

15. Kwon WY, Suh GJ, Kim KS, Jung YS,  Kim SH, 
Lee AR et al.,(2018). Niacin and Selenium At-
tenuate Brain Injury  Up-Regulating DJ-1-Akt 
Signaling. Crit Care Med. Aug;46(8):e788-
e796. doi: 10.1097/CCM.0000000000003198.

16. Meng XTo, Xiao Xe, Li Gao , Jun-Ling Lu 
, Jun-Shan Zu et al., (2018)Involvement 
of angiotensin-(1-7) in the neuroprotec-
tion of captopril against focal cerebral isch-
emia   Nov 20;687:16-21. doi: 10.1016/j.neu-
let.2018.09.024. Epub 2018 Sep 13.

17. Lapi D, Colantuoni A (2015). Remodeling 
of Cerebral Microcirculation after Ischemia-
Reperfusion. Journal of Vascular Research, 
52(1), 22–31. doi:10.1159/000381096. 

18. Garber JC, Barbee RW, Bielitzki JT, Clay-
ton LA, , Donovan JC, Kohn DF,  et al, (2011) 
Guide for the Care and Use of Laboratory Ani-
mals, 8th edition, Washington (DC): National 
Academies Press (US); 2011. ISBN-13: 978-
0-309-15400-0ISBN-10: 0-309-15400-6

19. Ostrovskaia RU,  Gudasheva TA,  Voronina TA, 
Seredenin SB (2002). The original novel noo-
tropic and neuroprotective agent noopept Af-
filiations expand 65(5):66-72 (2002). PMID: 
12596521.

20. Romani M, Hofer DC, Katsyuba E, Auwerx 
J (2019). Niacin: an old lipid drug in a new 
NAD+ dress. Lipid Res. Apr;60(4):741-746. 
doi: 10.1194/jlr.S092007. 

21. Silkina IV,  Gan’shina TC,  Seredin  SB,  Mir-
zoian   RS (2005). Gabaergic mechanism of 
cerebrovascular and neuroprotective effects of 
afobazole and picamilonEksp Klin Farmakol 
68(1):20-4 (2005). PMID: 15786959.

22.  Strand FL (2003). Neuropeptides: general 
characteristics and neuropharmaceutical poten-
tial in treating CNS disorders. Peptide Trans-
port and Delivery into the Central Nervous Sys-
tem, 1–37. doi: 10.1007/978-3-0348-8049-7_1.

23. Valeria G, Matteo S, Catani  I,  Valeriani M 
(2019). International Journal of Molecular 
Sciences Department of experimental medi-
cine, Tor Vergata University of Rome, Via  
Montpellier 1,00133 Rome, Italy  Niacin in 
the Central Nervous System: An Update of 
Biological Aspects and Clinical Applications

24. Zhang Y, Zhang Z, Gang C, Michael M, Yul-
ing Z, Li M et al., (2016).  Ye Treatment of 
traumatic brain injury in rats with <i>N</i> 
-acetyl-seryl-aspartyl-lysyl-proline. Journal of 
Neurosurgery, (), 1–14.



Our journal is registered in the databases of Scopus, 
EBSCO and Thomson Reuters (in the registration process)

  ScopuS             EBSCO 
 ReuteRS

Yerevan State Medical University
2 Koryun Street, Yerevan 0025,
Republic of Armenia

(+37410) 582532 YSMU 
(+37493 588697 Editor-in-Chief
Fax: (+37410) 582532
E-mail:namj.ysmu@gmail.com, ysmiu@mail.ru
URL:http//www.ysmu.am

Copy editor: Tatevik R. Movsisyan

Arto V. Zilfyan (Yerevan, Armenia)

Hovhannes M. Manvelyan (Yerevan, Armenia)
Hamayak S. Sisakyan (Yerevan, Armenia)

Stepan A. Avagyan (Yerevan, Armenia)

Armen A. Muradyan (Yerevan, Armenia)
Drastamat N. Khudaverdyan (Yerevan, Armenia)
Levon M. Mkrtchyan (Yerevan, Armenia)

Carsten N. Gutt (Memmingen, Germay)
Muhammad Miftahussurur (Indonesia)
Alexander Woodman (Dharhan, Saudi Arabia)
Hesam Adin Atashi (Tehran, Iran)

Mahdi Esmaeilzadeh (Mashhad, Iran)

Ara S. Babloyan (Yerevan, Armenia)
Aram Chobanian (Boston, USA)
Luciana Dini (Lecce, Italy)
Azat A. Engibaryan (Yerevan, Armenia)
Ruben V. Fanarjyan (Yerevan, Armenia)
Gerasimos Filippatos (Athens, Greece)
Gabriele Fragasso (Milan, Italy)
Samvel G. Galstyan (Yerevan, Armenia)
Arthur A. Grigorian (Macon, Georgia, USA) 
Armen Dz. Hambardzumyan (Yerevan, Armenia)
Seyran P. Kocharyan (Yerevan, Armenia)
Aleksandr S. Malayan (Yerevan, Armenia)
Mikhail Z. Narimanyan (Yerevan, Armenia)
Levon N. Nazarian (Philadelphia, USA)
Yumei Niu (Harbin, China)
Linda F. Noble-Haeusslein (San Francisco, USA)
Arthur K. Shukuryan (Yerevan, Armenia)
Suren A. Stepanyan (Yerevan, Armenia) 
Gevorg N. Tamamyan (Yerevan, Armenia)
Hakob V. Topchyan (Yerevan, Armenia)
Alexander Tsiskaridze (Tbilisi, Georgia)
Konstantin B. Yenkoyan (Yerevan, Armenia)
Peijun Wang (Harbin, Chine)

The Journal is founded by
Yerevan State Medical

University after M. Heratsi.

Editor-in-Chief 

Executive Secretary

Deputy Editors 

Editorial Board

Editorial Advisory Council

Coordinating Editor (for this number)

Armen A. Muradyan

Rector of YSMU 

Address for correspondence:

Phones:

Printed in "LAS Print" LLC
Director: Suren A. Simonyan

Armenia, 0023,Yerevan, 
Acharyan St. 44 Bulding, 

Phone: (+374 10) 62 76 12, 
E-mail: las.print@yahoo.com

THE NEW ARMENIAN MEDICAL JOURNAL
Volume18  (2024) .  Issue 2

Foregin Members of the Editorial Board



CONTENTS
4.

14.

21.

27.

35.

46.

56.

67.

76.

82.

90.

96.

108.

114.

121.

128.

THE NEW ARMENIAN MEDICAL JOURNAL
Volume18  (2024) .  Issue 2

Mkrtchyan S.A., Shukuryan A.K., Varuzhanyan H.A., Danielyan L.M., Sakanyan G.S., 
Mardiyan M.A., Dunamalyan R.A.

THE IMPACT OF ENT DISEASES ON THE QUALITY OF LIFE AND LEVEL OF ANXIETY IN YOUNG 
MALES OF PRE-CONSCRIPTION AGE IN RA

Hodžić N, Banjari I, Mušanović Z, Nadarević-Vodenčarević A, Pilavdžić A, Kurtćehajić A 
ACCIDENTAL EXPOSURE TO GLUTEN IS LINKED WITH MORE SEVERE DRY 
EYE DISEASE IN CELIAC DISEASE PATIENTS  ON A GLUTEN-FREE DIET

Banjari I., Bilić-Kirin V, Barjaktarović Labović S, Žaja O 
PARENTAL WILLINGNESS TO PARTICIPATE IN A NUTRITION-HEALTH SURVEY DISTORTS RATES 
OF CHILDREN’S NOURISHMENT STATUS

Gavanji S., Baghshahi H., Bakhtari A., Hamami Chamgordani Z., Badripour N. 
ANTIVIRAL ACTIVITY OF PUNICA GRANATUM SPECIES PLENIFLORA, SAVEH BLACK 
LEATHER, AND SWEET ALAK AGAINST HERPES SIMPLEX VIRUS TYPE 1

Kocharyan A.M., Amkhadova M.A., Soiher M.I., Yessayan L.K., Azatyan V.Yu. 
THE EFFECTIVENESS OF BOTULINUM TOXIN TYPE A IN THE TREATMENT OF NEUROPATHY OF 
THE INFERIOR ALVEOLAR NERVE AFTER DENTAL SURGERY

Aslanyan A.H., Mkrtchyan S.H., Mkrtchyan A.M., Khachikyan N.Z., Avetisyan L.R 
MENSTRUAL PATTERNS AND THEIR ASSOCIATION WITH SOME NONGENETIC DETERMINANTS 
INFLUENCING THE REPRODUCTIVE HEALTH OF ADOLESCENT GIRLS

Qasem-zade-hosseini E., Akbari H., Ghasvari Z., Akhbari P., Raddadi Y., Rahmat-panah K.
ORAL MANIFESTATIONS IN HOSPITALIZED COVID-19 PATIENTS: A LONGITUDINAL STUDY

Qasem-zade-hosseini E., Akbari H., Rahmat-panah K., Ghasvari Z., Akhbari P., Ghotbi M. Omidi A. 
INVESTIGATING THE RELATIONSHIP BETWEEN ORAL MANIFESTATIONS AND 
DEPRESSION, ANXIETY, AND STRESS IN COVID-19 PATIENTS

Aghamalyan I.H., Topchyan H.V., Khachatryan P.S., Karamyan S.T., Chopikyan A. S., 
Chitchiyan A.A., Verdyan M.K., Balasanyan M.G. 

EFFECTS OF NICOTINOIL L-PROLINE ON CEREBROCORTICAL MICROCIRCULATION NETWORK 
IN ACUTE CEREBRAL ISCHEMIA

Revenko N. A., Kaladze N. N., Lagunova N.V., Sizova O.А.
PATHOPHYSIOLOGICAL CHARACTERISTICS OF HORMONAL ACTIVITY IN CHILDREN WITH AR-
TERIAL HYPERTENSION

Bigdelu L., Khaki S., Oscuyan Z. 
ASSOCIATION BETWEEN CONSUMPTION OF CARBONATED DRINKS AND RISK OF CAR-
DIOVASCULAR DISEASE IN IRANIAN PATIENTS

Anjali M., Sujatha B.S., Nithesh P., Nithin D., Raghavendra R
 AN ANALYSIS OF MATERNAL DEATH DETERMINANTS IN A SINGLE LARGEST TERTIARY CARE 
CENTER OF COASTAL KARNATAKA, INDIA: A RETROSPECTIVE REVIEW OF 10 YEARS (2009-2018) 

Arvandi S., Mohammadian F., Amini F., Hesam S.
RADIOTHERAPY TREATMENT METHOD AMONG CANCER PATIENTS IN THE SOUTHWESTERN 
IRANIAN POPULATION: ONE-YEAR CROSS-SECTIONAL STUDY

Juniati S.H., Desihartati B.D., Kristyono I.
RELATIONSHIP BETWEEN NASAL SEPTAL DEVIATION TYPE AND CHANGES IN SEVER-
ITY OF NASAL OBSTRUCTION IN POST-SEPTOPLASTY PATIENTS

Beloglazov V.A., Yatskov I.A., Shaduro D., Bubley K.V.
EXPERIENCE WITH THE USE OF REBAMIPIDE FOR THE CORRECTION OF LOW-GRADE SYS-
TEMIC INFLAMMATION IN PATIENTS WITH POSTCOVID SYNDROME

Navasardyan L.V., Flanagan S.E., Shamyar S., Hussain Kh. 
CONGENITAL HYPERINSULINISM: FIRST CASE REPORTS FROM THE REPUBLIC OF ARMENIA.


	Untitled



