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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.



GEORGIAN MEDICAL NEWS
No 6 (339) 2023

Tsitsino Abakelia, Ketevan Lashkhi, Sophio Kakhadze. 
BRIDGING GAP BETWEEN PRE AND POSTOPERATIVE PROSTATE BIOPSIES: PI RADS CORRELATION WITH FINAL 
HISTOPATHOLOGICAL DATA……..………………………………..…………….……...……..........................................…………………6-12

Sopio Gvazava, Vladimer Margvelashvili, Nino Chikhladze, Diana Dulf, Corinne Peek-Asa. 
A RETROSPECTIVE STUDY OF THE MAXILLOFACIAL INJURIES IN TWO EMERGENCY DEPARTMENTS IN TBILISI, 
GEORGIA……………………………………………………………………………………………………………….....................…………13-19

Eraliyeva B.А, Paizova.М.K, Almakhanova А.N, Erkinbekova G.B, Nurgazieva G.Y, Тyndybay S.S. 
EXPENDITURE ON MEDICINES IN A MULTIDISCIPLINARY HOSPITAL IN ALMATY BASED ON ABC /VEN ANALYSIS……..20-23

Tchernev G. 
NITROSOGENESIS OF SKIN CANCER: THE NITROSAMINE CONTAMINATION IN THE CALCIUM CHANNEL BLOCKERS 
(AMLODIPINE), BETA BLOCKERS (BISOPROLOL), SARTANS (VALSARTAN/LOSARTAN), ACE INHIBITORS (PERINDOPRIL/
ENALAPRIL), TRICYCLIC ANTIDEPRESSANTS (MELITRACEN), SSRIS (PAROXETINE), SNRIS (VENLAFAXINE) AND 
METFORMIN: THE MOST PROBABLE EXPLANATION FOR THE RISING SKIN CANCER INCIDENCE………................…………24-32

Kachanov D.A, Karabanova A.V, Knyazeva M.B, Vedzizheva H.Kh, Makhtamerzaeva H.S, Ulikhanian E.G, Gukoyan A. A, Galdobina V.A, 
Dimakov D.A, Shakirianova A.V. 
INFLUENCE OF PROFICIENCY OF SYNTHETIC FOLIC ACID ON THE NEUROLOGICAL SYMPTOMS OF RATS………………..33-36

Zamzam AR. Aziz, Entedhar R. Sarhat, Zaidan J. Zaidan. 
ESTIMATION OF SERUM FERROPORTIN AND LIVER ENZYMES IN BREAST CANCER PATIENTS….......................................…..37-41

Tereza Azatyan. 
THE RHEOENCEPHALOGRAPHIC STUDY OF THE INTERHEMISPHERIC ASYMMETRY OF CEREBRAL BLOOD FLOW IN 
HEALTHY AND MENTALLY RETARDED CHILDREN……………………………………............................................................……….42-46

Ahmed T. Jihad, Entedhar R. Sarhat. 
ALTERED LEVELS OF ANTI-MULLERIAN HORMONE AND HEPCIDIN AS POTENTIAL BIOMARKERS FOR POLYCYSTIC OVARY 
SYNDROME…………………………………………………………………………….......................................................………………….47-51

L.V. Darbinyan, K.V. Simonyan, L.P. Manukyan, L.E. Hambardzumyan. 
EFFECTS OF DIMETHYL SULFOXIDE ON HIPPOCAMPAL ACTIVITY IN A ROTENONE-INDUCED RAT MODEL OF PARKINSON’S 
DISEASE…………………………………………………………………………....................................................................………………..52-56

Labeeb H. Al-Alsadoon, Ghada A. Taqa, Maha T. AL-Saffar. 
EVALUATION OF PAIN-KILLING ACTION OF ACETYLSALICYLIC ACID NANOPARTICLES ON THERMAL NOCICEPTION IN 
MICE…………………………………………………………………………………………................................................………………….57-61

Olesia Kornus, Anatolii Kornus, Оlha Skyba, Iryna Mazhak, Svitlana Budnik. 
FORECASTING THE POPULATION MORTALITY RATE FROM CARDIOVASCULAR DISEASES AS A CONDITION OF THE 
ECONOMIC SECURITY OF THE STATE………………………………………………....................................................................……….62-66

Saif K. Yahya, Haiman A. Tawfiq, Yasir Saber. 
STIMULATION OF B3-RECEPTOR-INDUCED CENTRAL NEUROGENIC EDEMA AND VITIATED ELECTROLYTE HOMEOSTASIS 
IN EXPERIMENTAL RODENT MODEL…………………..........................................................................................………………………..67-70

M.A. Babakhanyan, V.A. Chavushyan, K.V. Simonyan, L.M. Ghalachyan, L.V.Darbinyan, A.G. Ghukasyan, Sh.S. Zaqaryan, L.E. 
Hovhannisyan. 
PRODUCTIVITY AND SELENIUM ENRICHMENT OF STEVIA IN HYDROPONIC AND SOIL CULTIVATION SYSTEMS IN THE 
ARARAT VALLEY………………………………………………………….................................................………………………………….71-76

Ezzuldin Yaseen Aljumaily, Ali R. Al-Khatib. 
HARDNESS AND ELASTIC MODULUS ASSESSMENT FOR TWO ALIGNER MATERIALS BEFORE AND AFTER 
THERMOCYCLING: A COMPARATIVE STUDY………………………...................................……………………………………………77-82

Tchernev G. 
NITROSOGENESIS OF CUTANEOUS MELANOMA: SIMULTANEOUSLY DEVELOPMENT OF PRIMARY CUTANEOUS THICK 
MELANOMA OF THE BREAST, THIN MELANOMA/ DYSPLASTIC MOLE OF THE BACK DURING PARALLEL INTAKE OF 
BISOPROLOL, AMLODIPINE AND VALSARTAN/ HCT: NITROSAMINE POLYCONTAMINATION IN THE MULTIMEDICATION AS 
THE MOST POWERFUL SKIN CANCER TRIGGER………………………..........................................................………………………….83-88

Manish Tyagi, Uzma Noor Shah, Geetika Patel M, Varun Toshniwal, Rakesh AshokraoBhongade, Pravesh Kumar Sharma. 
THE IMPACT OF SLEEP ON PHYSICAL AND MENTAL HEALTH: IMPORTANCE OF HEALTHY SLEEP HABITS….…………….89-94

Musayev S.A, Gurbanov E.F. 
DYNAMICS OF THE MECHANICAL FUNCTION OF THE LEFT ATRIUM IN PATIENTS WITH ISCHEMIC MITRAL VALVE 
REGURGITATION………………………………………..............................................………………………………………………………95-98



Abrahamovych Orest, Abrahamovych Uliana, Chemes Viktoriia, Tsyhanyk Liliya, Mariia Ferko. 
INDICATORS OF BONE METABOLISM IN PATIENTS WITH RHEUMATOID ARTHRITIS WITH IMPAIRED BONE MINERAL 
DENSITY: CHARACTERISTICS, THEIR FEATURES AND DIAGNOSTIC VALUE……………........................................………….…99-104

Jagdish Kumar Arun, Ashok Kumar Singh, Shashidhar ES, Geetika M. Patel, Yogita Verma, Samir Sapcota. 
THE ROLE OF IMMUNOTHERAPY IN CANCER TREATMENT: CHECKPOINT INHIBITORS, CAR-T CELLS, AND VACCINES.......105-112

L.G. Buinov, L.А. Sorokina, S.N. Proshin, N.А. Fedorov, M.N. Magradze, А.B. Shangin, S.V. Аlekseev, Т.V. Коt, P.А. Torkunov. 
A METHOD FOR IMPROVING THE PROFESSIONAL PERFORMANCE AND RELIABILITY OF PERSONS DRIVING HIGH-SPEED 
VEHICLES…………………………………………………………………………….......................................................…………………113-116

Bhupesh Goyal, Sandeep Bishnoi, Suphiya Parveen, Devanshu Patel J, Yasmeen, Anupama Nanasaheb Tarekar. 
MANAGING ARTHRITIS PAIN: MEDICATIONS AND LIFESTYLE CHANGES………………………...............................………….117-122

Sergienko Ruslan, Vovchenko Anna, Kravchuk Lyudmila, Zinchenko Vitaliy, Ivanovska Olha. 
ANALYSIS THE RESULTS OF SURGICAL TREATMENT AND EARLY REHABILITATION OF PATIENTS WITH MASSIVE TEARS 
THE ROTATOR CUFF THE SHOULDER…………………………………………………………..........................................................…123-128

Gulyaeva K.V, Fokin M.S, Kachanov D.A, Karabanova A.V, Dzhanbekova K.R, Zablotskaya P.Yu, Magomedov Sh. A, Gadzhiev M.B, Alilov 
A.A, Idiatullin R.M. 
NEURODEGENERATION AND NMDA…………………………………………………...................……………………………………129-136

Dilshad Ahmad Usmani, Kavina Ganapathy, Devanshu Patel J, Anchal Saini, Jaya Gupta, Shalini Dixit. 
THE ROLE OF EXERCISE IN PREVENTING CHRONIC DISEASES: CURRENT EVIDENCE AND RECOMMENDATIONS……...137-142

Tchernev G. 
Controversies and paradoxes in melanoma surgery: consolidating two surgical sessions into one and sparing the sentinel lymph node- a possible 
guarantee of recurrence-free survival………........................................................................................................................................………143-146 



GEORGIAN MEDICAL NEWS
No 6 (339) 2023

© GMN 67

STIMULATION OF B3-RECEPTOR-INDUCED CENTRAL NEUROGENIC EDEMA AND 
VITIATED ELECTROLYTE HOMEOSTASIS IN EXPERIMENTAL RODENT MODEL

Saif K. Yahya*, Haiman A. Tawfiq, Yasir Saber.
College of Pharmacy, Ninevah University, Mosul, Iraq.

Abstract.
Mirabegron is one of the recently introduced treatments 

for overactive bladder which avoids the undue effects of 
antimuscarinics such as constipation, headache, and dry 
mouth. This study investigated chronic relatively high doses 
of beta3 adrenergic receptor activation effect on electrolyte 
hemostasis and possible consequence on the central nervous 
system viability. In the present study, serum sodium, potassium, 
chloride, and calcium ion levels using flame photometry had 
been measured and eosin and hematoxylin staining for cerebral 
vasculature in the brain striatum. Results showed that chronic 
administration of mirabegron has a modest decrease in sodium, 
chloride, and potassium levels while increasing calcium serum 
levels. Moreover, edema and neuronal degeneration have been 
observed in Wistar rats. In summary, a chronic high dose of beta 
3 adrenergic agonist Mirabegron might have a deleterious effect 
on electrolytes in question homeostasis due to loss of selectivity 
to beta 3 adrenoceptor when administered in a high dose.

Key words. Sodium, potassium, chloride, calcium, 
mirabegron, B3-adrenoreceptor.
Introduction.

Worldwide prevalence of lower urinary tract symptoms, 
overactive bladder (OAB), and urinary incontinence are high, 
and the numbers of affected people tend to increase with time 
approximately 4.3 billion, especially in developing regions [1]. 
The incidence of urgent urinary incontinence related to OAB 
is approximately 10 in women and 14% in men which makes 
it one of the most encountered complaints worldwide [2]. 
the latter causing great social and economic burdens on both 
individuals and families. In severe cases, it causes a great deal 
of distress and embarrassment [3,4]. Mirabegron is the first 
clinically used selective beta-3 adrenergic receptor agonist 
which is approved to treat OAB symptoms [5,6]. Overactive 
bladder is defined as urgency, with or without urgency urinary 
incontinence, with increased daytime frequency and nocturia 
[7]. these symptoms are indicators of urodynamically detrusor 
overactivity. However, it can be due to other factors causing 
ureterovesical dysfunction [8,9]. The distribution of functional 
beta-adrenoceptors (1, 2, and 3) was reported by Tyagi et. al. in 
the urothelium and detrusor muscle of the human bladder which 
revealed that selective beta3 adrenoceptor agonist solabegron 
evoked a significant concentration-dependent relaxation of the 
isolated bladder trips. These findings suggested the selective 
beta3 adrenoceptor agonist as a potential novel treatment for 
OBD [10]. Mirabegron has unique mechanisms of action to treat 
OBD by stimulating the beta-3 adrenergic receptor by doing so 
it increases voiding intervals through increases the compliance 
of the urinary bladder by detrusor urinary bladder smooth 
muscle relaxation which in turn increases urinary bladder 
accommodation to larger urine volume without urination urgency 

[11-15]. In addition, Mirabegron has been suggested to treat 
several other clinical conditions like erectile dysfunction related 
to lower urinary tract symptoms /benign prostatic obstruction 
patients by clinical report however, the mechanism of action in 
this clinical situation was not illustrated clearly [16] Mirabegron 
is considered a new advance in the treatment of OAB symptoms 
cause the commonly used treatment was antimuscarinic agents 
causing troublesome adverse effects, for instance, dry mouth, 
confusion, constipation, headache, and glaucoma [17,18], and 
although other treatments for has been proposed to treat OAB 
symptoms like tramadol, gabapentin and botulinum toxin 
[19-21], however, antimuscarinic had considered being the 
mainstay of treatment for OAB for decades. The safety and 
tolerability of mirabegron draw great attention. Clinical safety 
was reported by Nitti V W et. al. through pooling data from 
three randomized, placebo-controlled, double-blind, and over 
12 weeks of three different mirabegron doses (25,50, and100mg 
daily) which revealed that mirabegron treatment was associated 
with main hypertension, nasopharyngitis, and even urinary tract 
infection among other less incident adverse events [22,23]. As 
part of phase four studies, a multicenter, randomized, double-
blind, placebo-controlled, parallel comparison clinical study 
investigated the efficacy and safety profile of mirabegron, 
which revealed that mirabegron reduces OAB symptoms in 
men after 12 weeks of treatment [24]. Also, a recent clinical 
study showed the efficacy of 50 mg of mirabegron in improving 
women suffering from OAB and urgency urinary incontinence 
or mixed urinary incontinence versus placebo including 
micturition frequency, and urinary incontinence [25]. Several 
studies have investigated the impact of mirabegron on different 
body organs and functions for instance female sexual function 
and the possible cognitive adverse effects and high incidence 
of headache and migraine [26-28]. Philip et al. have reported 
that elevation of potassium chloride has stimulatory effects on 
bladder detrusor smooth muscle. The latter finding can be one of 
the mechanisms of action that can control OAB [29]. Activation 
of beta-3 adrenergic receptor has intriguing effects on mineral 
homeostasis which might have a role in its effect on bladder 
detrusor smooth muscle. This study aims to investigate whether 
Mirabegron's mechanisms of action could include its effect on 
the homeostasis of sodium, potassium, and/or calcium. 

The aims of this study are the investigation of the possible 
adverse effect of continuous stimulation of beta 3 adrenoceptors 
on brain tissue morphology and electrolyte hemostasis. 
Materials and methods.

Animals: Randomly chosen ten male Wistar rats aged between 
3-4 months were used in the current study. All animals were 
kept under a controlled environment at a temperature 23-25°C 
and humidity of 50-55%. All animals had access to food and 
water ad libitum. All the protocols and procedures had been 
approved by Ninevah university [30-32]. 
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Ten rats were divided into two groups, first group was 
administered 6 mg/kg of mirabegron while the second group 
was administered tap water orally once daily for three months.

Biochemical analysis: Blood samples of five rats from each 
group were exsanguinated by Retro orbital blood withdrawal. 
The serum was separated by centrifugation 1000g after lifting 
the blood sample at from temperature for 30-60min Electrolytes 
analysis of Sodium, potassium, and calcium concentrations in 
serum were measured by flame photometry Instrumentation 
Laboratory, Lexington, MA.

Histological study: Rat's brains were kept in paraformaldehyde 
10% in phosphate saline buffer overnight for fixation 
then embedded in paraffin for sectioning and stained with 
Hematoxylin-eosin. 

Statistical analysis: An unpaired t-test was performed to 
compare between mirabegron group and the control group, 
using GraphPad Instant software for tabulation. A P value of 
<0.05 was considered statistically significant.
Results.

Three months of mirabegron 6 mg/kg orally once daily 
significantly decreases serum sodium and chloride level (P<0.5) 
in comparison with the control group. Potassium levels also 
significantly decreased in mirabegron in comparison with the 
control group. While calcium level significantly elevated with 
mirabegron use (figure 1).

Rat's brain which was treated for three months with Mirabegron 
sections showed signs of necrosis and neuronal degeneration 
(figure 2) under the light microscope.
Discussion.

The current study showed that three months of treatment of 
rats with 6 mg/kg of mirabegron caused a decrease in both 
sodium and potassium levels and an increase in calcium levels. 

Moreover, 6mg/kg of mirabegron for three months, caused 
neuronal degeneration and edema. 

Beta 3 adrenoceptor is one of the adrenergic receptors activated 
by catecholamines. Beta adrenoceptor activation is through 
beta-adrenoceptor-adenylyl cyclase-protein kinase A cascade. 
Beta 3 adrenoceptors consist of seven membrane-spanning 
domains consisting of three intra and three extracellular loops 
plus one extracellular and one intracellular terminal [33]. Beta 
3 adrenoceptor is present mainly in the bladder detrusor muscle 
and in adipose tissue [34].

Mirabegron has drawn a great deal of attention recently 
because of its unique mechanism of action by direct blocking 
beta 3 adrenoceptor in the detrusor muscle treating over-
active bladder of both neurogenic and non-neurogenic origin. 
Recently, Mirabegron has been suggested to treat obesity in 
relatively high doses through an increase in energy expenditure 
without an increase in blood pressure or heart rate (avoiding 
cardiovascular undesirable effect) through besieging of white 
adipose tissue to brown adipose tissue when given in doses of 50 
and 100 mg daily while 150 and 200 mg caused cardiovascular 
adverse effect [35,36].

Zhang and his coworker reported functional pain syndromes 
and brain damage associated with increased catecholamine 
activity as they report that continuous activation of beta 2 
and beta 3 adrenoceptors for 14 days results in pain at several 
body regions through the release of pro-inflammatory cytokine 
tumor necrosis factor-alpha [37]. Consistently, another study by 
Kline revealed the attenuation of catechol-O-methyltransferase 
activity can lead to enhanced chronic pain perception in humans, 
and this pain perception is mediated by beta-adrenoceptors 
[38]. Functional pain and comorbid depression due to the 
Catechol-O-methyltransferase enzyme which is responsible for 
catecholamines metabolism polymorphism has been investigated 
and the results shown blocking COMT enzyme caused pain 
and depressive-like behavior was prominent in females who 
administered COMT inhibitor OR486 continuously over 14 
days in addition to increase glucocorticoid receptor expression 
a well-know stress related receptor [39].

Mild activation of beta2 adrenoceptor can lead to an 
intracellular influx of potassium causing hypokalemia which in 
turn decreases the reactivity of detrusor muscle [40-42]. The 
latter might be one of the suggested mechanisms through which 
mirabegron can treat OAB. Calcium elevation in this study is not 

Figure 1. Disturbances of electrolyte homeostasis (Na, K, Cl, and Ca)  
stimulation of B3 receptor. Data expressed as mean±SD, *p<0.05  as 
compared to after stimulation of B3 receptor or control group.

Figure 2. Representative image for Brain (a) control, (b) after 3-month 
stimulation of B3 receptor with Mirabegron. H and E stain, 100X and 
400X.
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clear and these action could increase the chance of application 
of mirabegron for musculoskeletal delimma including spinal 
injury [43].
Conclusion.

The current study highlights the possible central nervous 
system adverse effect of mirabegron when used in relatively 
high doses over an extended time for the first time. The latter effect 
might be due to the beta 2 or 1 adrenoceptor not being excluded 
and whether these effects due to electrolytes disturbance could be 
a marker for these neurological adverse effects need more studies.
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