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ECOTOXICOLOGY OF PESTICIDES USED AGAINST HALYOMORPHA HALYS AND STUDY OF
THEIR POSSIBLE HARMFUL EFFECTS ON THE POPULATION OF GEORGIA

Thilisi State Medical University, N. Makhviladze S/R Institute of Labor Medicine and Ecology,
National Food Agency, Tbilisi, Georgia

SUMMARY

Bifenthrin (from Pyretroid chemical compound group) containing pesticides are used to fight
Brown marmorated stink bug (Halyomorpha Halys) in Georgia. In order to study possible impact of these
substances on the human health condition, descriptive epidemiological survey was made among
inhabitants of the pesticides action area. The survey polled 1386 inhabitants.

After survey results analysis, it was detected, that in many cases, respondents who had contact
with above mentioned pesticides suffered from various complaints, which were provoked by these
pesticides. It should be taken into consideration, that because of the negligence, one of the respondents
had light poisoning from the pesticides. Unfortunately, sometimes chemical treatment is held without
Pprior notice.

Keywords: ecotoxicology, pesticides, halyomorpha halys, Georgia
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ANA CHOCHIA 2, DAVID ZURABASHVILI %3
THE CONTENT OF ZN, CU, MN IN THE BLOOD PLASMA OF CHILDREN WITH BEHAVIORAL
DISORDERS, ATTENTION DEFICIT/HIPERACTIVITY DISORDER (ADHD) AND CONSTANTLY
LIVING IN DIFFERENT CONDITIONS (CITY, VILLAGE)
!Tbilisi Balneological Resort, Tbilisi, Georgia; 2Center for Mental Health and Prevention of Addiction,
Thilisi, Georgia; 3I. Javakhishvili Tbilisi State University, Tbilisi, Georgia

SUMMARY

In 6-7-year-old children with ADHD, the content of extremely important elements for the
development of this syndrome: Pb, Zn, Cu, Mn in blood plasma was determined. It was studied whether
the place of permanent residence (city, village) affects the content of the mentioned elements. The
consistency of the obtained data with the data of children who do not have signs of behavioral disorders
or attention deficit was determined. In all studied children (who had ADHD or did not have behavioral
disorders or signs of attention deficit) deficiency of Zn and Mn content was detected. Cu deficiency was
detected only in children with ADHD who lived permanently in the village.

Keywords: microelementosis, behavioral disorders, attention deficit
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Bobolbo& Bohyotrgdyemo g08m3gemgg00 LodoBbg o LozmbhGmmm $ayaqgdel 39333980l
Lobbemdo Pb-ob 06lgdmds 96 godmgmmgbocmo. 980dm3 6536330 dmygobocmos dbmemmee Zn-ob, Cu-
ob, Mn-ob 393339cmmdol  Imbo3g3980. PYOHMogbcgdgrgdols o mogEbrEyGo  3mb3yGgbze0l
36m3gLgdel  gomgoemolbobgdom  cmommgnmo  do3bmgmmgdgbhol  dgd339emmds  a3obogdmees
0bcongoenemyto 3603369emmdol crgoembodeoloo.
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Lobbemol 3emo830d0 Zn-ob 393(339emmdo dlggg dbo3mdG0g beédohnggddg odomos. boisbmgégdgem
9g0mmb 0393306 9dmmo goblbgoggogdo o6 go8mgemgbocme (Joemodo - 7.4+0.3 3o 36mdmemo/em;
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3@083030 -10.8+0.1 8036)00800@0/@—[), 6)03 3030)00085[) bBOQ)SGdOl) Dsaoéobmbogg. bogmﬁ@émwm
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3emo830do  Mn-ob  393339cmmds  dbo3mdGng bmédohnggddy odsmmos  (P<0.01). ggbgénemo
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3o6lbgoggdgdn o6 godmgmmgbocmo (p>0.05). bozmbhGmemm $3na30l 303339830 Mn-ob 393(339cmmos
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330003[5363@0 N 330t4>oboobooo, 60@@)&)3 Zn-obs N 38aéobmbo Cu-ob o> Mn-ob d0cmoblob @06@3330[}
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39360 Logbmggdgem Ggg30mbgodo 3oblbgoggdnemos [3].
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SUMMARY

In order to better reflect the obligations and principles of the UN Convention on the Rights of
Persons with Disabilities in the national legislation, in 2020 the Parliament of Georgia adopted the Law
on the Rights of Persons with Disabilities. The law significantly improves the legal guarantees of persons
with disabilities at the national level. In Georgia, the process of transition to a social model of disability
assessment, creation of support services and deinstitutionalization is underway. However, currently, social
care and support services offered to persons with disabilities are limited. As a result of the research, priority
issues were identified, which must be taken into account by service providers. It was determined that
there is a need to provide legal and institutional mechanisms to protect the fundamental rights of persons
with disabilities.
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Tskaltubo is a purely unique colorful resort, which has a unique geographical location, layout,
mineral springs, treatment methods and most importantly, the effectiveness of this treatment. The resort
is located in the basin of the Colchis plain at the foot of a branch of the main Caucasian ridge, 100 meters
above sea level. Thanks to this location, the resort is planned in a terraced manner and has a circular
structure. In the center of the resort there is a balneological zone of 70-80 hectares with outlets of mineral
springs. A 4-kilometer path runs around the balneological zone. The Georgian resorts of Abastumani,
Borjomi, Tskaltubo enjoy worldwide fame. If resorts like Abastumani and Borjomi are found in nature,
then there is no analogue of Tskaltubo mineral springs on the globe. Tskaltubo is one of the most ancient
resorts in our country, the history of which goes back centuries. The first written mention of the healing
springs of the Tskaltubo resort dates to the 12-th-13-th centuries in a charter from the reign of David
Narin. Tskaltubo is surrounded by mountains and open towards the sea, therefore protected from the
penetration of cold air masses.

Tskaltubo mineral water is distinguished by the fact that all ingredients in it are below the lower
limit of acceptable standards. Total mineralization, the sum of substances dissolved in Tskaltubo water is
equal to 0,8 g/l of dissolved salts, while water is considered mineral if it contains at least 2 g/1 of dissolved
salts. In terms of ionic composition, Tskaltubo mineral springs are classified as complex because they
contain 6 ions. Of the anions in the Tskaltubo springs there is chlorine, bicarbonate, sulfate, the total
amount of anions is 0,5628 g/l. Of cations - magnesium, calcium, sodium, the total amount of cations is
0,2136 g/l. According to the ionic composition Tskaltubo water is considered chloride-bicarbonate-
sulfate-magnesium-calcium-sodium water. Even though the ionic composition is presented in a highly
diluted form, the main ions have high activity. The chemical composition of Tskaltubo springs is
characterized by stability and does not change over time. Biologically active microelements iodine,
bromine, manganese, lithium, boron, zinc, copper, etc. were found in Tskaltubo mineral springs. In
addition, water contains silica in a colloidal state, which contributes to the deposition of radium emanation
decay products on the skin. Gases nitrogen, radon, helium, argon play a significant role in Tskaltubo
springs. Nitrogen is in a saturated state and therefore, upon contact with the human body, it is
spontaneously released. The body is covered with a thick layer of bubbles, which in addition to nitrogen,
contain the above content, water is also called nitric water. The radioactivity of Tskaltubo mineral springs
is determined by the content of radon in them, mainly alpha radiation. Therefore, treatment with radon
baths is called alpha therapy.

The radioactivity of Tskaltubo mineral springs varies from 1 to 2,7 ncu/1 (40-100 bq). Active plaque
forms on the skin during bathing. The gas fraction of radon contains 3-5 times more than in the water
itself, in addition, need to take into account the large amount of water that is used in flow conditions.

During bathing, radon enters the body through intact skin and respiratory tract. The maximum
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penetration time occurs in the first 20 minutes, after which equilibrium occurs. Then radon is gradually
released from the body over 4-5 hours. While taking Tskaltubo mineral springs there is no danger of
irradiation of the body. Currently, baths with a concentration of 500-1000 units are used for treatment.
The presence of deuterium has been proven in Tskaltubo mineral water. The active (pH) reaction of
Tskaltubo mineral water is neutral and is 7,2, i.e. the water is a weak irritant. Tskaltubo springs are low
thermal, isothermal 33-34 degrees, i.e. in this regard, the water is not a sharp irritant. The large flow rate
of the sources allows flow baths to be released when water flows throughout the enter procedure. The
total flow rate of the sources is 15-18 million liters.

Thus, Tskaltubo water is sub thermal, weakly, radioactive water. Radon baths have a multifaceted
effect on the body. Radon baths narrow and then expand the capillaries of the skin, normalize heart
function, equalize arterial blood, the composition of red and white blood, normalize basal metabolism,
immunobiological reactivity of the body, have an analgesic, anti-inflammatory and desensitizing effect. A
course of treatment with radon baths for gout promotes the resorption of uric acid, the blood sugar level
decreases, with an initial increase, the heartbeat decreases during tachycardia, sleep improves, weakness
decreases, etc. Tskaltubo mineral baths have a wide range of effects. They are indicated for cardiovascular
diseases, peripheral and central nervous system, diseases of the musculoskeletal system, gynecological and

skin diseases, metabolic disorders.
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MARINA SHAVIANIDZE
TSKALTUBO RESORT AND ITS MINERAL WATER
Akaki Tsereteli Medical University, Kutaisi, Georgia

SUMMARY

Tskaltubo is a purely unique colorful resort. Which has a unique geographical location, layout,
mineral springs, treatment methods and, most importantly, the effectiveness of this treatment. While
water is considered mineral if it contains at least 2 g/l of dissolved salts. Tskaltubo mineral springs are
classified as complex because they contain 6 ions. The radioactivity of Tskaltubo mineral springs varies
from 1-2,7 ncu/l. Tskaltubo springs are low thermal, isothermal 33-34°. Radon baths normalize heart
function, equalize arterial blood, normalize bazal metabolism, immunobiological reactivity of the body,
have an analgesic, anti-inflammatory and desensitizing effect.

Keywords: Tskaltubo, resort, mineral baths
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APPROACHES TO PRIMARY AND SECONDARY PREVENTION OF GASTRIC CANCER
(A SYSTEMATIC REVIEW OF THE LITERATURE)
IThilisi State Medical University, Georgia;
“National Center for Disease Control and Public Health of Georgia (NCDC)

SUMMARY

Introduction: Gastric cancer (GC) remains the fifth most common cancer globally.

Methods: We conducted a systematic review of the literature by searching electronic databases
including Scopus, PubMed, and Cochrane Reviews. Using the search terms "Helicobacter pylori", "gastric
cancer”, and "screening", we searched for scientific publications on gastric cancer prevention, published
between 2000 and 2023.

Results. Studies show that screening and treatment of H. pylori can reduce the incidence of
stomach cancer by 35%. In high-incidence countries, population-based strategies for early diagnosis along
with H. pylori testing and treatment programs have been used effectively to reduce the morbidity and
mortality of GC. Early detection of pre-cancer disorders is very important, to offer less invasive treatment
to patients.

Conclusions. Current practice focuses on eradication of A. pyloriin symptomatic individuals, and
endoscopic screening is recommended for groups at significantly increased risk of GC. High-risk groups
include first-generation immigrants from high-incidence countries (East Asian, Eastern European, and
Latin American countries) and individuals with a family history of gastric cancer in first-degree relatives.

Keywords: Gastric cancer, prevention, Helicobacter pylori, literature review
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AVTANDIL KOTCHLAMAZASHVILI, MARINA GIORGOBIANI
GEORGIAN ANTIOXIDANT GEOMIN FORTE IN THE THERAPEUTIC ASPECT OF
ATHEROSCLEROSIS
Georgian Foreign Countries Friendship International Society Preventive Cardiology Sector.
Thilisi State Medical University, Department of Hygiene and Medical Ecology. Thbilisi, Georgia

SUMMARY

The aim of our work was to study the antilipid effect of the natural antioxidant drug Geomin Forte
in 30 patients (28 men, 2 women aged 50 to 75 years) with high levels of total cholesterol, low-density
cholesterol (B), very low-density cholesterol (pre-f) and a high risk of triglycerides (TG). Patients received
Geomin Forte in therapeutic doses of 500 mg, 2 capsules 3 times a day for one month. The treatment
course was repeated every four months for one year.

The conducted research gives us reason to conclude: 1.Geomin Forte improves the lipid profile;
2.Geomin Forte has a beneficial effect on total cholesterol levels; 3.Geomin Forte has no side effects due
to its natural architectonic.

Keywords: Geomin Forte, atherosclerosis, antioxidant
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ABTAH/THII KOYJIAMA3SAIIIBHJIH, MAPHHA I'MOPIOBHAHH
TPY3UHCKUY AHTUOKCUZAHT TEOMUH ®OPTE B TEPATIEBTUYECKOM ACIIEKTE
ATEPOCKJIEPO3A
CexTop mpoduIakTHIeCKOi KapAHOJIOTUY MeX/TyHapoZHOTo o01ecTBa cogpyskectsa [ pysun
1 3apyOeXXHBIX CTpaH. TOMINCCKUI TOCyJapCTBeHHBIH MeIUIIMHCKUH YHUBEPCUTET,
ZleTlapTaMeHT TUTHeHBI ¥ MeJUIIMHCKOM sKomoruu. Tounucu, I'pysus

PE3IOME

llemto Hamero TpyAa SABIAMACH H3yYeHUe AHTWIMIHIHOTO [eHCTBUA aHTHOKCHUIAHTHOTO
mpemnapara ['eomun ¢opre B 30 manuenTax (28 mysxuuH, 2 xxeHuus, ot 50-tu 10 75-u y€eT), y KOTOPBIX
OTMeYasICs BBICOKUN PUCK OOINEro XOJeCTepPHHA, XOJIeCTepUHA HU3KOM IUIOTHOCTU (f3), OYeHb HHU3KOTO
xonecrepuna (npe-f) u Tpuriaunepuznos (TG). [Tanuents: nonyvanu ['eoMun Gopre B TepaneBTUIECKUX
nozax, 500 r. mo 2 xamcyssl 3 pasa B IeHb, Ha IIPOTDKeHUe OJHOro Mecana. Kypc seuenus nmosropsics
KaX[ble JYeThIpe Mecslla, Ha IPOTIKeHNe OJHOIO TOAa.

ITpoBenenHOe HCCIejoBaHMe JaeT HAM OCHOBaHUe cZenaTh BeIBOA: 1. 'eomun dopre yrydmraer
JIUTMUIHBIE mpoduis; 2. 'eoMun opre mperMylecTBeHHO BIMAET HA o0uuil xomecTepuH; 3. Mcxozas us
eCTeCTBeHHOM apxuTeKTOHUKYU ['eoMuH popTe He nMeeT TOGOUHBIX 3G HEKTOB.
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NINO NEMSITSVERIDZE, NANA GORGASLIDZE, NESTAN NIKURADZE, TEA ZARKUA,
NANULI DUGASHVILI, NANA TSUTSKIRIDZE
COLLABORATION BETWEEN DOCTORS AND CLINICAL PHARMACIST
IN TREATMENT OF MIGRAINE
Department of Social and Clinical Pharmacy, TSMU, Georgia

SUMMARY

The paper discusses the benefits of collaboration between clinical pharmacists and doctors in the
treatment of migraine. The aim of the research was to study the cases of migraine treated with Velaxen.
In collaboration with the doctor, the clinical pharmacist discussed the patient's anamnesis and
prescription, observed the effect of the treatment, how frequent was the decrease in the number of attacks,
and recorded the patient's complaints. At the next stage, phone interviews were conducted to monitor the
results of treatment for patients. We believe that the involvement of a clinical pharmacist will have a
positive impact on the effectiveness of the pharmacotherapeutic process, and will allow doctors to save
time.

Keywords: Collaboration, doctors, clinical pharmacist, migraine
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HHUHO HEMCHIIBEPH/]3E, HAHA I'OPI'ACJIH/ISE, HECTAH HUKYPAJZISE, TEA 3APKYA,
HAHYJIH JIYTAIIIBUJIH, HAHA I[YI[KUPH/I3FE
COTPYIHUYECTBO BPAYA U KIIMHUYECKOI'O PAPMAIIEBTA B JIEHEHUU MUTPEHU
Kadenpa connansroit n kruandeckoit papmanuu, TTMY, I'pysus

PE3IOME

B cratee 0OCYXZAIOTCSA IIPEMMYIIECTBA B3aWMOBBITOJZHOTO COTPYAHHYECTBA KIMHUYECKUX
(dapmaneBTOB U Bpadel Ipu jedeHuu Mmurpenu. [lox pykoBozcTBoM Bpada KIMHHUIECKHH (papMaiieBT
M3ydaja ¥ AaHAIM3UPOBAJI aHAMHe3 M Ha3HAYeHHUA OOJIBHBIX, HaOmoman 5(pdeKT TedeHHI M UYaCTOTy
yMeHBUIeHH KOJIMYeCTBa IIPUCTYIIOB MUTPEHH B3aMeH, 00ecIleYnBasI Bpaya II0Ie3Hoi nHpopmarueit 06
MenukaMmeHTax. Ha ciemytomenm sramle mcciefloBaHUA OCYIIECTB/IANIACH IIPOBEPKA Pe3yIbTaTOB JIeUeHUT
IIOCpeJiICTBOM Tele(OHHOTO WMHTEpBBIO C IamueHTaMu. Ha OCHOBaHMU IIOTyYeHHBIX [JAHHBIX, aBTOP
yTBepXKZaeT, 9YTO COTPYyAHUUIECTBO KIMHUIECKOTo (papMalmeBTa X Bpada IOJOKUTEIBHO CKa3bIBaeTCsI Ha
3¢ deKTUBHOCTH JIe9eHUA MUTPEeHH, a TAKXXe COKOHOMUT BpeMA KOHCYJIBTAI[UK Bpada.
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BELLA KURASHVILI, TSISANA SIPHRASHVILI, ANA BOTCHORISHVILI, MAKO MACHITADZE
EFFECT OF CLIMATE CHANGE ON NUTRITIONAL VALUE OF FOOD
TSMU, Department of nutrition, ageing medicine, environmental and occupational health, Georgia

SUMMARY

Climate change has a very significant impact on food nutrition and value, as it affects plant growth
and the nutrient composition of crops. Increased levels of greenhouse gases cause temperatures to rise,
inducing fluctuating rainfall patterns that disrupt the plant nutrient cycles and uptake. This affects the
concentration of essential nutrients such as nitrogen, iron, and zinc in edible plant tissues. For instance,
high concentrations of CO2 can enhance the growth of C3 plants, but quite often at the cost of lower
nitrogen content and, hence, ultimately, protein levels. Moreover, nutritional quality is, to a great extent,
determined by the interaction between climate-induced stressors—heat, drought, and salinity—and
nutrient availability. Adaptation strategies include a selection of nutrient-rich varieties, improved farm
management practices, and the use of microbial inoculants, which are all necessary to reduce those adverse
impacts and to ascertain food security under changing climatic conditions.

Keywords: Effect, Climate Change, nutritional value, food
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MARINA KAJRISHVILI, LILI LOMTADZE, IRINE ZARNADZE, DALI KITOVANI
KEY MARKETING RESEARCH FINDINGS FOR NON-STEROIDAL DRUGS
TSMU Department of Public Health, Management, Politics and Economics; Tbilisi, Georgia

SUMMARY

Non-steroidal anti-inflammatory drugs belong to the group of the most frequently consumed
drugs in the world. Non-steroidal anti-inflammatory drugs of various groups are sold uncontrollably in
the Georgian pharmaceutical market. All these drugs, with their many side effects, pose a serious threat
to the health of our population.

The purpose of the study was to study the main trends and features of sales of non-steroidal anti-
inflammatory drugs, as well as to develop relevant conclusions and recommendations.

The conducted research revealed that only 20% of consumers buy the mentioned drugs according
to the doctor's prescription. Added to this is the extremely low level of awareness of the population in this
direction. Based on the proper assessment of the research results, we can conclude that it is necessary and
important to have an adequate independent system of monitoring adverse effects of drugs in the country.

Keywords: non-steroidal, drugs, marketing research
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IRAKLI MCHEDLISHVILI, MAKA TSOTSKOLAURI, NATALIA GARUCHAVA,
RUSUDAN CHOCHISHVILI
RABIES IN GEORGIA AT THE MODERN STAGE
Tbilisi State Medical University, Department of Epidemiology and Biostatistics, Tbilisi, Georgia

SUMMARY

The dynamics of rabies morbidity in Georgia was studied based on data from 2007-2023. In this
period, the most cases of rabies occurred in 2007 - 10. Between 2007 and 2014, an average of 5 people fell
ill annually.

In the years 2015-2023, the spread of infection decreased sharply, and during this period only 1
case of the disease was observing on average annually. In some years, not a single case of infection was
detected. The disease was most often observed in 30-59 age group, where the incidence rate was also the
highest.

Against the backdrop of a decline in the spread of rabies among humans, the number of cases
among animals has increased, with the highest number of cases recorded in 2023. In particular, the number
of cases has increased in dogs, including both domestic and stray dogs, which are the main source of rabies
infection in the country. These processes can lead to an increase in rabies morbidity in humans as well.

Keywords: Rabies, Georgia, Epidemiology
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HPAKJIHH MYEJ[JTHIIIBHJIN, MAKA IJOI[KOJIAYPH, HATAJIBA TAPYYIABA,
PYCYJAH YOYHUIIBHTH
BEINIEHCTBO B I'PY3HH HA COBPEMEHHOM 3TAIIE
Toéunucckuii rocyZapCTBeHHbIN MeJUIIMHCKII YHUBEPCUTET, /lemapTraMeHT DINeMHOIOTHI 1
6uocratuctuku. Toumucu, I'pysus

PE3IOME

bruro n3yveno gunamMuka 3abomeBaeMocTy GemeHcTBOM B I'pysuu Ha ocHOBe manubIx 3a 2007-2023
rogsl. B aTOT mepuoz HanboIbIIee KOJIMIECTBO cIydaeB OemeHcTsa 65110 BoABaeHO B 2007 roxy — 10. ITo
2007 - 2014 ror, exxeronHo B cpenHeM 3a00/IeBaTH 5 YeIOBEK.

B 2015-2023 romax pacmpocTpaHeHue HHGEKINH Pe3KO CHU3UJIOCH, U 33 OTOT IIEPUOJ, B CpeHeM
BBIABJIAJICSA TOJIBKO 1 ciyd4aii 3a6oseBaHus. B oTzenpHbIe TOApl He GBIIO BBLABIEHO HU OLHOTO CIydas
3apaxeHHd. 3abosieBaHUe yallle BCero HaOMI0Aanocs y ogeit B Bo3pacre 30-59 set, cpesn HUX ypOBEeHb
3a001eBaeMOCTH OBLI CAMBIM BBICOKHM.

Ha ¢one cHmwkeHHs MacmTaGoB pacIpoCTpaHEHUsA OeLIeHCTBA CPefU JIOAEH UUCIO CIydaeB
3a00J1eBaHUA CpeIH >KUBOTHBIX yBeIUIUIOCH, ¥ B 2023 rogy 6511 3adUKCHpOBaH HAaNOOIbIIee KOIUIECTBO
crydaeB 3a60eBaHMA. B wacTHOCTH, BO3POCIO KOJIMYECTBO CIydaeB 3a00IeBaHUA COOAK, B TOM IHCIIe KaK
IOMAIIHUX, TaK U 0Ge3JOMHBIX, KOTOpHIE SABJISIOTCSI OCHOBHBIM HCTOYHHUKOM 3apaKeHHs OeIIeHCTBOM B
cTpaHe. DTH IIPOIECCH MOTYT IIPUBECTH K yBEeIHYEHUIO 3200/1€BA€MOCTH GeIIeHCTBOM U YeIOBEKa.
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TAMAR DARSANIA, NATALIA GARUCHAVA
FOOD SECURITY AS A FACTOR IN OBESITY PREVENTION
(DISCUSSION OF THE INSURANCE HYPOTHESIS)
TSMU, Nutritional, age medicine, environmental and occupational health department, Tbilisi, Georgia

SUMMARY

According to the Insurance hypothesis, obesity is the result of psychological mechanisms and
performs its evolutionary function, that’s why spreading of simple information, product labeling or
ambiguous appeals cannot overcome them. In fact, the priority of this hypothesis is that it recognizes the
main role of human psychological characteristics in the emergence of obesity and the need for state
intervention in this problem. A healthy social environment, society's value system, family example,
avoiding psychological traumas, recognizing the problem of food addiction and overcoming it are most
significant in establishing of healthy eating behavior. Only after that it would be effective to implement
healthy nutrition programs. At the same time, providing access to food for people with food addiction will
cause aggravation of this problem and stimulate the enjoyment of taking food. The insurance hypothesis
cannot explain gender and age differences in obesity prevalence. Therefore, food security is unattainable
and unrealistic and does not take into consideration the real reasons for the development of obesity.

Thus, the results of the insurance hypothesis could not be effective in fight against obesity and, on
the contrary, it will have a disastrous effect on humanity.

Keywords: Food security, factor, obesity, prevention, Insurance Hypothesis
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DISEASES CAUSED BY ENVIRONMENTAL FACTORS
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SUMMURY

Environmental pollution and its negative influence on human health cause meaningful anxiety of
world. Earth's population has grown from less than 2 billion to 7 billion in past 100 years. The rising
standard of living and the intensity of the urbanization process leads to an endless increase in consumer
goods and services. Their production requires large resources. This pace of life has given rise to ecological
threats and, as a result, the spread of ecological diseases.

Human health is negatively affected by various organic and inorganic pollutants of nature,
radionuclides causing oncological diseases, heavy metals, oil products and others have become an active
problem for big cities. The mechanism of environmental diseases is such that it causes not only the
disruption of the basic functions of the body, but also genetic mutations. Humanity has long discovered
the connection between a high standard of living, progress and the deterioration of the ecological
situation. A number of measures have been taken to reduce the negative impact of production on the
environment. However, it should be noted that no significant effect was achieved. The only way to solve
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the problem is a complex approach, that is, combining progress with the analysis of how this or that
influence damages the human body.
Keywords: ecology, environmental pollution, ecological threats, diseases.
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OLGA GVABERIDZE, TAMAR ONIANI
REPRODUCTIVE HEALTH - THE BIGGEST CHALLENGE OF MODERN TIMES
N. Makhviladze Research/Scientific Institute of Labor Medicine and Ecology, TSMU, Georgia

SUMMARY

The conceptual basis of population’s reproductive health care problem is premature detection and
prevention of reproductive disorders caused by the influence of various adverse factors. Evaluation of
these disorders and primary prevention remains a less-heeded and acute problem of health care. The aim
of research is to study the diseases caused by the influence of harmful industrial chemical factors on the
reproductive health of women employed in different fields of Georgian industry (Zestafoni Ferro Alloy
Plant and Chiatura ores of LTD “Georgian Manganese”). Epidemiological research of the employed
women's contingent was conducted in these enterprises. The primary material was obtained using a
questionnaire developed by internationally recognized criteria for reproductive health. The questionnaire
included age (20 - 60 years and above) and years of work (0 - 25 years and above) and following indicators
such as menstrual cycle disturbance, spontaneous abortions, toxic pregnancy, stillbirth and low weight of
newborns. The identified changes in the reproductive health of women at these plants such as menstrual
cycle disorders, spontaneous abortions, multiple births, a high number of health disorders in the
generation, should be considered as specific indicators and a risk factor of the harmful effects of manganese
compounds.

Keywords: manganese industry, reproductive health, harmful influence
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TAMAZ TCHUMBURIDZE, LADO KURTSADZE, NINO NEMSITSVERIDZE, NATIA KVIZHINADZE,
1OSEB TOMADZE, LIZI TOMADZE
DEVELOPMENT OF A LIST OF RATIONAL ESSENTIAL ANTIBIOTIC PREPARATIONS
FOR THE CLINIC
TSMU, Department of Social and Clinical Pharmacy, Thbilisi, Georgia

SUMMARY
The purpose of the research was to compile an essential list of antibiotics for multi-profile clinic
in Thilisi and to calculate the corresponding pharmacoeconomical benefits. At the first stage of the
research, we developed a list of necessary antibiotics for the clinic based on the list of WHO essential
medicines and the national essential medicines of Georgia. The second stage of the research included the
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analysis of the list of antibiotics already available in the clinic; at the next stage, based on the needs of the
clinic, we studied antibiotics available on the Georgian pharmaceutical market, taking into account their
cost-effectiveness. From the existing list of antibiotics already used at the clinic, we removed the expensive
brands, and replaced them with generic drugs of acceptable quality. The proposed antibiotics will reduce
costs for both the clinic and the patients. When replacing medicines, two factors were taken into account:
quality and price. Therefore, medicines we selected were less expensive in price, but equal to brands in
terms of quality. Considering the pharmacoeconomical indicators according to our calculations, replacing
30 of the 55 medications of different pharmacological groups purchased by the clinic with an economically
favorable alternative resulted in a price difference, saving them additional 35,066 GEL.

Keywords: Development, list, rational, essential, antibiotic, preparations, clinic
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HELEN PHAGAVA, ANA ABULADZE, MARIAM DEVNOSADZE
IMPORTANCE OF CLIMATE CHANGE FOR THE STUDENTS (QUALITATIVE STUDY)
Department of Epidemiology and Biostatistics, Tbilisi State Medical University

SUMMARY

Climate change is a very important global event having a huge impact on our lives and health.

Aim of the study was to assess importance of the climate change for the students.

Materials and Methods - Qualitative study was conducted among the students of different
universities (Tbilisi State Medical University, Academy of Visual Arts, Technical University) in Tbilisi,
Georgia (n=24, male 10, female 14). Focus group discussions were performed around the specific climate
change related topics. The conversations were recorded and afterwards transcribed for analysis.
Participation was voluntary and anonymous.

Results. Climate change definition differed for the students from different universities. The
medical students mentioned other factors beyond the mere temperature change. The respondents agreed
on the role of humans in climate change. Everybody was aware of the immediate effects of the climate
change on the human health but the medical students added the threat of emergence of different infectious
diseases and aggravation of the chronic ones as well. Immunodeficiency and increased risk of cancers was
named by the non-medical students, while the medical students have added increased incidence of non-
communicable diseases such as cardiovascular and respiratory diseases, stroke, allergies, etc. Impact on
mental health was equally assessed and the most frequently were named depression and anxiety. The most
vulnerable groups were elderly people, children and persons with chronic diseases and immunodeficiency.
Some respondents have underlined that anybody could be at risk if the working conditions are
unsatisfactory. Raise of awareness was named as the most important mitigation measure. Unfortunately
just a few of respondents have heard about Greta Thunberg or other celebrities active in this field.
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Opinions were divided regarding who should be more involved in prevention of the climate change —
governments or people. Everybody agreed that climate change is being more discussed in the economically
well developed countries.

Conclusions. Notwithstanding the discrepancy in some answers between medical and non-
medical students, the obtained data suggest that the students are aware of the climate change and its impact
on the health.

Keywords: Climate change, qualitative study, students, impact, health
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NATIA KVIZHINADZE, KETI MSHVENIERIDZE, NANULI DUGHASHVILI,
DAVID TOPURIA, NINO INISKIRVELI]
PECULIARITIES OF CUSTOMER BEHAVIOR AND INFLUENCE OF PSYCHOLOGICAL FACTORS IN
THE SERVICE PROCESS
Department of Social and Clinical Pharmacy

SUMMARY

As a result of comparing the results of the survey of pharmacists and pharmacy network users, the
following important issues were highlighted: A large number of pharmacists believe that it is important
to study in-depth the characteristics of the customer's behavior and observe them for effective
communication. Most pharmacists believe that their safety is not always ensured by the company's
management when they are aggressively pushed by the customer. It is worth noting the fact that one of
the important issues is the number of customers and the waiting factor in the pharmacy, most of the
pharmacists serve about 50 customers a day, which is, of course, a high number. As we can see from the
research since the pressure from the customer is quite frequent on the pharmacists, it would be good if
the pharmacy has a timely response to the complaint. Also, the functionality of the technical equipment
is always ensured.

Keywords: customer behavior, influence, psychological factors
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NANA SHASHIASHVILI, NATIA KVIZHINADZE, MARIAM GAPRINDASHVILI
IMPLEMENTATION OF THE REFERENCE PRICING SYSTEM: ANALYSIS OF CHALLENGES AND
OUTCOMES IN VARIOUS COUNTRIES
TSMU Social and Clinical Pharmacy Department

SUMMARY

The current trend of price increases in pharmaceutical products is threatening access to healthcare.
Maintaining a balance between encouraging innovation and increasing access to healthcare remains a
global challenge. External reference pricing (ERP) helps control costs for healthcare services and
pharmaceutical products, at least in the short term after its implementation. The magnitude of the savings
largely depends on the ERP's design. Increasing the number of reference countries and more frequent
price revisions will ensure a significant reduction in drug costs. Other market aspects, such as a country's
income level and population health needs, can also affect prices. Although there is a general consensus
that international reference pricing offers good opportunities to reduce medicine prices and avoid
overpayment, ERP across Europe is sometimes only effective in the short term, and its long-term impact
does not yield positive results and gradually loses effectiveness over time.

Keywords: Reference, pricing system, analysis, challenges
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NANA SHASHIASHVILI, NATIA KVIZHINADZE, MARIAM GAPRINDASHVILI
IMPACT OF REFERENCE PRICING POLICY ON THE PHARMACEUTICAL SECTOR
TSMU Department of Social and Clinical Pharmacy

SUMMARY

The reference pricing reform was enacted in Georgia in 2023, affecting up to 6,000 medicines
within one year. To assess the impact of this policy, a survey was conducted among pharmacists, doctors,
and consumers. The study results indicate that regulating medicine prices is most effective when
combining different methods tailored to the country's specific context. In the long term, it is
recommended to implement full universal healthcare coverage. It is crucial to note that the risk associated
with policy implementation is higher in countries lacking robust legal frameworks that support and
strengthen the healthcare system. Developing and utilizing transparent health information systems are
essential for the effective implementation, monitoring, and evaluation of pharmaceutical pricing and
procurement policies. Although reference pricing can improve healthcare cost management and access to
medicines, policymakers must carefully manage these schemes to prevent unintended consequences on
pharmaceutical innovation and market dynamics.

Keywords: reference, pricing, impact, pharmaceutical sector
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NANA (NANULI) DUGHASHVILI, NATIA KVIZHINADZE, NESTAN NIKURADZE,
KETEVAN JALALL, ANI DUGHASHVILI
PHARMACOECONOMIC ANALYSIS OF ROSUVASTATIN GENERICS
Department of Social and Clinical Pharmacy of TSMU, Tbilisi, Georgia

SUMMARY

Statins are quite old and one of the most well-studied drug groups. Evidence-based, reliable
information on the efficacy and safety of statins from randomized controlled trials is essential. When
selecting statins, they take into account such indicators as high efficiency in long-term therapy, safety,
and availability. The aim of the research was the pharmacoeconomic analysis of rosuvastatin generics
admitted to the Georgian pharmaceutical market. An assortment study of rosuvastatin generics registered
in Georgia, taking into account pharmacoeconomic aspects (using the method of cost minimization);
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Analysis of qualitative/quantitative, local/episodic information. The assortment of rosuvastatin generics
admitted to the Georgian pharmaceutical market is quite diverse, 19 names of rosuvastatin generic drugs
manufactured by 18 companies are registered, including 2 locally produced; After determining the
reference prices for rosuvastatin generics, in the case of a large part of them, the monthly cost varies from
9 to 20 GEL, however, in some cases from 20 to 80 GEL. However, the pharmacoeconomic analysis clearly
states that the use of a high dose is more cost-effective.

Keywords: Rosuvastatin, statins, generics, pharmacoeconomic, analysis
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The toxicity of venom is an integral characteristic and reflects the overall effect of the toxin on a
living organism, while the enzymes of snake venoms have specific points of application and mechanisms

of action [1,2].
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Snake venoms are a complex mixture of organic and inorganic substances. Their main components
are proteins and peptides of varying degrees of complexity, built from amino acids. These substances
account for 65-85% of the weight of the dry residue of the poison. In addition, snake venoms contain free
amino acids, fats, fatty acids, inorganic salts, and other substances [3,4].

The venom crystallizes when dried and, if properly stored, remains active for up to 26 years. The
following enzymes were found in all venoms: hyaluronidase, phospholipase A2, nucleotidase,
phosphodiesterase,  deoxyribonuclease, ribonuclease, adenosine triphosphatase, nucleotide
pyrophosphatase, L-amino acid oxidase (except for sea snakes) and exopeptidase, polypeptides (neuro- and
hemotoxins), proteins with specific properties and inorganic components [5,6,7].

It should be noted that the wide range of peptides and proteins with different biological functions
makes animal venoms a valuable source of new compounds, both for use in basic research and for the
development of new drugs. The development and improvement of physicochemical and biochemical
methods for identifying and standardizing snake venom will provide the pharmaceutical industry with a
high-quality and environmentally friendly, natural product, with a given toxicity and pharmacological
activity.

Based on the above, the purpose of this work is to study the dynamics of changes in the activity of
phospholipase A2, proteolytic activity (PA), and activity of L-amino acid oxidase (AO) of samples of
poison, the venom of the viper (Macrovipera lebetina obtusa Linnaeus, 1758) with different storage
periods, collected over the period time from 1989-2015.

Research results. The enzymatic activity of phospholipase A2, proteolytic activity (PA), and L-
amino acid oxidase (AO) activity in standard samples of viper venom collected in 1989, 1991, 1993, 2010,
and 2015 were studied.

The activity of the phospholipase A2 enzyme in the venom of the Transcaucasian viper was
determined by the titrimetric method (Table 1). Statistical processing of experimental data was carried out

using the Student's test.

Table 1. Phospholipase A2 activity in samples of viper venom (IU/mg)

Year of venom collection Enzyme activity (IU/mg)
1989 30,5+1,8
1991 32,515
1993 34,6+0,9
2010 40,0+2.2
2015 42,0+1,8

The activity of phospholipase A2 during storage since 1989 with an extension of the storage period
decreased by 11.5 IU/mg compared to the venom sample collected in 2015. In all likelihood, as a result of
biochemical changes, there is a decrease in enzyme activity from 100% to 72.61, 77.38, 82.38, and 95.24%,
respectively, which must be taken into account when producing and storing preparations based on snake
venom.

It has been experimentally established that the maximum PA value is observed in venom samples
collected in 2015 and is 0.82 IU/mg. In samples of snake venom collected in 2015, the PA content is 2.73,
2.0, 1.46, and 1.71 times higher than in samples collected in 1989, 1991, 1993, and 2010, respectively
(Table 2). In venom samples collected in 2015, the L-amino acid oxidase activity was 0.30 IU/mg. In
samples of viper venom collected in 2015, the content of AO is higher by 3.33, 2.73, 2.0, and 1.15 times
than in samples collected in 1989, 1991, 1993, and 2010, respectively.
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Table 2. Proteolytic activity (PA) and L-amino acid oxidase (AO) activity in viper venom samples

Year of venom collection PA, IU/mg A0, IU/mg
M +m M +m
1989 0,30+0.02 0.09+0.01
1991 0,41+0.01 0.11+0.02
1993 0.56+0,02 0.15+0.01
2010 0.70+0,03 0.26+0.02
2015 0.82+0,01 0.30+0.01

Conclusions
A decrease in the enzymatic activity of viper venom was revealed during long-term storage from 1989
to 2015 from 42 IU/mg to 30.5 IU/mg.
It was revealed that the duration of storage of viper venom has a significant effect on the enzymatic
activity of the poison. With long-term storage of viper venom samples from the storage period from
1989, 1991, 1993 to 2010, a significant decrease in the activity of the phospholipase A2 enzyme is
observed, which corresponds to 72.61, 77.38, 82.38, and 95.24%, respectively.
It has been established that in samples of viper venom collected in 2015, the PA content is higher by
2.73, 2.0, 1.46, and 1.71 times than in venom samples collected in 1989, 1991, 1993, and 2010,
respectively.
The level of activity of L-amino acid oxidase (AO) was revealed. In venom samples collected in 2015,
the L-amino acid oxidase activity is 0.30 IU/mg. In samples of viper venom collected in 2015, the
content of AO is higher by 3.33, 2.73, 2.0, and 1.15 times than in samples collected in 1989, 1991, 1993,
and 2010, respectively.

From the above, it follows that the average values of enzymatic activity of the venom collected in

1989 turned out to be significantly lower than the enzyme activity in samples of viper venom collected in

2015. The results of experimental data can be used in identifying, standardizing, and determining the

pharmacological activity of viper venom.
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SUMMARY

The purpose of this work is to study the dynamics of changes in the activity of phospholipase A2,
proteolytic activity (PA), and activity of L-amino acid oxidase (AO) of venom samples, venom of viper
(Macrovipera lebetina obtusa Linnaeus, 1758) with different storage periods, collected over a while since
1989 - 2015 Enzyme activity in samples of Transcaucasian viper venom was determined by titrometric
method.

Phospholipase A2 activity during storage since 1989 decreased by 11.5 IU/mg compared to the
venom sample collected in 2015. In all likelihood, as a result of biochemical changes, there is a decrease
in enzyme activity from 100% to 72.61, 77.38, 82.38, and 95.24%, respectively, which must be taken into
account when producing and storing preparations based on snake venom.

In venom samples collected in 2015, the L-amino acid oxidase activity is 0.30 IU/mg. In samples
of viper venom collected in 2015, the content of AO is higher by 3.33, 2.73, 2.0, and 1.15 times than in
samples collected in 1989, 1991, 1993, and 2010, respectively. A decrease in the enzymatic activity of viper
venom was revealed during long-term storage from 1989 to 2015.

It has been experimentally established that during long-term storage of viper venom samples from
the storage period from 1989, 1991, 1993 to 2010, there is a significant decrease in the activity of the
phospholipase A2 enzyme, which corresponds to 72.61, 77.38, 82.38, 95.24%, respectively.

It was revealed that in samples of viper venom collected in 2015, the PA content is higher by 2.73,
2.0, 1.46, and 1.71 times than in venom samples collected in 1989, 1991, 1993, and 2010, respectively.

The level of L-amino acid oxidase (AO) activity was determined. In venom samples collected in
2015, the L-amino acid oxidase activity is 0.30 IU/mg. In samples of viper venom collected in 2015, the
content of AO is higher by 3.33, 2.73, 2.0, and 1.15 times than in samples collected in 1989, 1991, 1993,
and 2010, respectively.

The results of experimental data can be used in identifying, standardizing, and determining the
pharmacological activity of viper venom.

Keywords: viper venom, Macrovipera lebetina obtusa Linnaeus, enzyme activity, phospholipase
A2, L-amino acid oxidases, proteolytic activity
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Coccidiosis is an infectious disease of the intestinal tract of wild and domestic animals caused by
different protozoan parasites of the genus Eimeria. These include Isospora, Neospora, Cryptosporidium,
and Eimeria of the phylum Apicomplexa. These parasites are widespread, especially where extensive
production systems are used to raise livestock. The disease causes severe symptoms such as diarrhea,
dehydration, and death in young animals [1]. Parasites are transmitted from one host to another through
feces, which release invasive oocysts into the environment.

It is of real interest to study the protozoan parasites of birds, especially Eimeria, Cryptosporidium,
and Isospora, and identify effective measures against them. Helminthiasis and coccidiosis are widespread
among poultry and are a factor that significantly inhibits the development of poultry farming, and thus
causes damage to the economy [2].

Geese and ducks are unpretentious to food, omnivores, and in places located near water bodies,
they feed on aquatic invertebrates. Every year, a large number of different chemical drugs are proposed
for use in the treatment and prevention of coccidiosis, which makes it difficult to select the most promising
ones without thorough research. In this regard, the selection of new effective drugs and the preparation
of a regimen for their use remain relevant. It is important to use drugs that have a good effect on
metabolism, stimulate the protective functions of the bird’s body, and at the same time do not harm the

quality of poultry products [3-7].
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Amprolium has been used for many years to control coccidiosis. The drug is mainly used to treat
animals with clinical signs of the disease. It is available as an oral solution, soluble powder or granules feed
supplement.

The study of the influence of widely used anti-coccidial drugs on the physiological state of birds
is relevant and has a certain theoretical and practical significance.

Determination of enzyme activity is of great importance in the study of the pathogenesis of the
disease and developing measures for the treatment and prevention of the disease. It is known that complex
biochemical processes are carried out in the tissues of the host and parasite with the participation of
enzymes. Parasitic diseases, including coccidiosis, cause changes in enzyme activity in the host body [8].
Based on the activity of the enzyme, one can draw a conclusion about the general condition of the body
and the pathological processes occurring in the body before and after treatment.

Aim of the work: The purpose of the work is to study the effect of the coccidiostatic drug -
amprolium in associative infestation of geese (coccidia + helminths) on some biochemical and
morphological parameters of the blood before and after treatment.

Methods of investigation. Experiments were conducted on 10-20-day goose (Anser anser
domesticus). The number of erythrocytes, leukocytes, concentration of hemoglobin, and the leukocyte
formula were determined by the methods used in hematology [9]. During the period of disease and
treatment, the total protein was determined by the Lowry [10] method, the activity of aminotransferase-
alanine transferase (ALT-EC.2.6.1.2.) and aspartaminotransferase (AST-EC.2.6.1.1.) method was
determined by Reitman, Frenkel [11]. Statistical processing of the results was carried out with the help of

IBM SPSS Statistics v.20. The statistical validity of the differences between the groups was verified using

the t-criterion of the Student.

Table. Dynamics of morphological and biochemical parameters of geese blood, (M+Sd, n=5)

parameters of healthy geese parameters of geese blood parameters of treated geese
blood in associative infestation blood in associative infestation
Indicators ; : :
Age of birds (days) Age of birds (days) Age of birds (days)
10 13 15 20 10 13 15 20 10 13 15 20

Total protein, | 32,9 34,3 36,5 40,3 32,5 26,0 27,0 29,1 33,3 35,7 37,1 40,7
q/1 0,02 | 0,02 | 0,02 | 0,13 | £0,03** | +0,63* | £0,27* | 0,32 | +0,02 | +0,03* | +0,15* | 0,15
Albumin, 12,4 12,9 12,5 17,8 9,5 8,4 8,6 9,4 12,0 12,4 12,0 17,5
gl +0,20 | 0,11 | +0,21 | 0,02 | +0,02* | +0,06* | +0,16* | +0,08 | +0,17* | +0,21* | +0,13* | 0,14
Globulin, 20,2 21,4 21,9 22,5 14,8 17,8 18,0 19,0 19,8 20,4 20,6 22,2
gl 0,15 | 0,05 | +0,11 | +0,05 | +0,06* | +0,14* | +0,06 | +0,12* | +0,04* | +0,11* | +0,04 | 0,14
Red blood 2,08 2,11 2,15 2,18 2,06 2,12 2,09 2,14 2,00 2,02 2,14 2,16
cells, 10 +0,02 | 0,15 | 0,01 | +0,08 | 0,01 | +0,01 | +0,04 | +0,07 | +0,01 | +0,02* | 0,03 | +0,04
Leukocytes, 33,75 | 29,63 | 29,61 | 33,44 | 34,27 | 29,82 | 30,45 | 33,40 | 33,71 | 29,65 | 29,60 | 33,40
10°1 0,22 | 0,23 | 0,04 | +0,03 | £0,03* | +0,03 |+0,01* | +0,04 | +0,02 | +0,04 | 0,03 | +0,03
Hemoglobin, | 86,40 | 84,95 | 86,17 | 87,15 | 86,25 | 84,16 | 83,95 | 86,27 | 86,35 | 84,93 | 86,12 | 87,19
gl +0,04 | 0,05 | 0,02 | +0,02 | 0,07 |+0,02*|+0,04"*| +0,05 | +0,04 | 0,02 | 0,02 | +0,03
ALT, pmol/1 0,06 0,07 0,07 0,08 0,05 0,05 0,06 0,06 0,05 0,06 0,06 0,08

0,02 | 0,03 | +0,01 | 0,02 | +0,02* |+0,02***|+0,04*| £0,06 | +0,01* | +0,01* | +0,03* | +0,01

2,41 2,45 2,64 2,83 2,21 2,12 2,24 2,52 2,30 2,25 2,51 2,78
AST, pmol/1

+0,03 | 0,01 | 0,03 | 0,02 |+0,02***|+0,01**|+0,05* | £0,02™ | +0,2** | £0,01* | +0,03"* | +0,24

Notes: * P<0,05; ** P<0,01; *** P<0,001
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Results. The interactions of different groups of parasites with each other and with their hosts are
based on a very subtle biochemical and molecular biological mechanism. To further understand the
mechanism of parasite-host relationships, it is necessary to carefully study the nature of these mechanisms.
By determining the biochemical dysfunctions of organs and tissues, it is possible to clarify the picture of
changes in the host’s metabolism and the influence of different stages of parasite development. By studying
the mechanism of changes occurring in individual metabolic links in organs and tissues of the host
damaged under the influence of the parasite or at various stages of its development, it is possible to prepare
the scientific basis for the treatment and prevention of the disease.

The results of the study show that the total protein, concentration of albumin and globulin in the
blood of healthy geese (Anser anser domesticus) increases depending on the age of the birds. The total
protein in the blood of 10-day-old geese is 32,9 g/1, concentration of albumin — 12,4 g/, and globulin -
20,2 g/l. In 20-day-old birds, these figures are 40,3 g/l, 17,8 g/l, and 2,5 g/l. The number of leukocytes
decreases in contrast to the number of erythrocytes (Table). It was found that with associative invasions
in the blood of geese with increasing age of the birds, the amount of total protein, albumin, and globulins
decreases compared to the control. The number of indicators in the blood does not return to normal even
in the post-patent period of invasion.

A statistically significant decrease in the amount of hemoglobin compared to the control occurs
on the 13th and 15th days (84.16 g/1, and 83.95 g/1, respectively). A statistically significant increase in the
number of leukocytes compared to the control occurs on the 10th and 15th days. The activity of ALT and
AST decreases and does not return to normal even after the end of the invasion.

During the associative invasion of geese, amprolium restores the morphological and biochemical
parameters of the blood of birds. In geese, the amount of albumin and globulin decreases with age
compared to the control. There are no statistically significant changes in the number of leukocytes and
hemoglobin compared to the control. The number of red blood cells in the blood of 10- and 13-day-old
treated chickens decreases. On the 15th day, the number of red blood cells returns to normal. At this time,
a decrease in the activity of transaminase enzymes was also recorded. On the 20th day, enzyme activity
returns to normal. Thus, it was revealed that amprolium restores changes in biochemical parameters to

the physiological norm.
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THE EFFECT OF AMPROLIUM ON SOME BLOOD INDICATORS
OF DOMESTIC GEESE (ANSER ANSER DOMESTICUS) DURING ASSOCIATIVE INVASIONS
Institute of Zoology of the Ministry of Science and Education of the Republic of Azerbaijan, Baku,
Azerbaijan; 2Gorgaslidze N., Professor, Head of the Department of Social and Clinical Pharmacy, Tbilisi
State Medical University, Georgia

SUMMARY

In this research, we studied the effect of the coccidiostatic drug - amprolium in associative
infestation of geese (coccidia + helminths) on some biochemical and morphological parameters of the
blood of healthy, sick, and treated birds. The count of erythrocytes, leukocytes, hemoglobin
concentration, and leukocyte formula were calculated, and the activity of alanine aminotransferase and
aspartate aminotransferase in 10-20-day-old goslings (Anser anser domesticus) was determined. It was
revealed that the amount of total protein, albumin, and globulin in the blood of healthy geese increases
depending on the age of the bird, and in case of associative invasions with age, the amount of total protein,
albumin, and globulin decreases. The sum of indicators in the blood does not return to normal in the post-
patent period of invasion. It was also revealed that the activity of ALT and AST decreases during bird
infestation and does not return to normal even after the end of the disease. In the case of associative
infestation of geese, the drug amprolium restores the morphological and biochemical parameters of the
blood of birds.

Keywords: geese, activity, total protein, amprolium, blood.
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SUMMARY
The research was conducted on the example of mining and heavy industry to identify problems in
the labor safety and labor protection system in Georgia. A tendency to increase the frequency of industrial
accidents was revealed. Causes of industrial accidents basically in technical and organizational character,
or is related to the disregard of the requirements provided by the legislation of Georgia.
Keywords: Labor protection, problems, Georgia
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SUMMARY
This article is related to discussion the etiological factors of occupational bronchial asthma in
environment and workplace, also between the workers of service field. Therefore, the research analysis
the importance of occupational risk factors and implementing preventive measures.
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Introduction: The hepatitis B virus (HBV) infection is a global public health concern that affects
about 2 billion people, causes 1 million people deaths [1,4] and 1.2 million new infections yearly [2].
Improved data from 187 countries show that the estimated number of deaths from viral hepatitis increased
from 1.1 million deaths in 2019 to 1.3 million in 2022. Hepatitis B caused 83% of these deaths [3]. Roughly
30% of the world's population show serological evidence of current or past infection. [5]. There is regional
variation in the viral hepatitis burden and response [6]. The WHO African Region accounts for 63% of
new hepatitis B infections. The Western Pacific Region accounts for 47% of hepatitis B deaths, and
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treatment coverage remains low [3]. The WHO estimates that Asia is the continent with the highest rate
of HBsAg carriers in the world, with an overall prevalence in the adult population of over 8%. The low
number of epidemiological studies on HBV infection performed in eastern Europe does not allow
conclusive statements to be made on the spread of HBV infection, however prevalence of the infection
was reported very low (0.6%) in the entire European region [7,23)]. Hepatitis B virus (HBV) infection has
shown an intermediate or high endemicity level in low-income countries over the last five decades
[7]. Hepatitis B virus (HBV) is a blood-borne pathogen and out of 60 or more microbial agents responsible
for blood-borne transmissible infectious biological agents HBV is one of the infectious most frequently
transmitted to HCWs globally [8], being are at greater risk due to their occupation risk [4]. Approximately
3 million healthcare workers per year receive an injury with an occupational instrument, with around
2000000 exposures to hepatitis B virus (HBV) [8,9]. Although an effective HBV vaccine has been available
since the early eighties, and despite the worldwide application of universal vaccination programs started
in the early nineties, HBV still remains a prominent agent of morbidity and mortality [9]. According to
high heterogeneity across regions regarding HBV routes of transmission, risk factors of infection,
interventions for prevention and immunization among HCWs as well as clinical practice, the global
epidemiology of HBV infection in HCWs need to be described. Understanding the seroprevalence,
immunization rate, and risk factors for HBV infection in HCWs can provide useful information for
decision-making and context-specific interventions to curtail the burden of disease of HBV infection [4].

Goal and Objectives: The study strived to determine the worldwide burden of HBV infection and
seroprevalence of HBV serological markers among HCWs in the healthcare institutions.

Methods: Literature review was performed. Articles were searched in PubMed, Google Scholar
and ScienceDirect, Hepatitis B Abstract Library, between 2005-2024. The search words were: Hepatitis B,
incidence, seroprevalence, serological markers, healthcare workers, healthcare personal. In total 153
articles were selected, of those 48 meet all the selection criteria.

Results and Discussion: HBV, being a blood-borne pathogen, represents a significant occupational
risk among healthcare workers (HCWs). HCWs are one of the most vulnerable groups to HBV infection
during their routine work, which exposes them to a variety of accidents, e.g., needle stick injuries,
exposure to blood and fluids of HBV-infected patients, etc. /3,4,6,9-11,13-20/. The frequencies of infection
in HCWs are up to 4-times greater than in individuals who do not work in hospitals [9,10]. Among the 35
million HCWs working globally, approximately 3 million each year have occupational exposure to HBV
infection, leading to up to 66 thousand HBV infections (261 deaths) [10,12]. However, these groups are
under-diagnosed in many parts of the world, especially in low-income countries [4]. A recent systematic
review and meta-analysis showed that healthcare workers (HCWs) are at an intermediate level (2%-8%)
of hepatitis B virus (HBV) infection worldwide. The pooled seroprevalences of current HBsAg, current
HBeAg, and acute HBV infection among HCW's were 2.3% [95% confidence interval (CI): 1.9-2.7], 0.2%
(95%CI: 0.0-1.7), and 5.3% (95%CI: 1.4-11.2), respectively. The pooled seroprevalences of total immunity
against HBV and immunity acquired by natural HBV infection in HCWs were 56.6% (95%CI: 48.7-63.4)
and 9.2% (95%CI: 6.8-11.8), respectively. HBV infection was more prevalent in HCWs in low-income
countries, particularly in Africa [4]. The rates of HBsAg and anti-HBc positivity in healthcare workers
reported in several studies published in the last three decades range from 0.1% to 8.1% and from 6.2% to
73.4%, respectively, depending on the age of the subjects investigated, the spread of HBV infection in
their country of origin and on the prevention strategies used by the healthcare workers. Though the
current prevalence of HBV in HCWs is not known in many countries, it likely mirrors that of the general
population [13,16,17,20]. Some studies have shown that the rate of HBV infection could be 2—4 times
higher among HCWs than in the general population [15,18,20], however, due to the asymptomatic course
of viral hepatitis, some infected HCWs may be unaware of their serological status [21]. In settings with
high Hepatitis B surface antigen seroprevalence in the general population (defined as >2% or >5% HBsAg
seroprevalence), WHO recommends that all adults have access to and be offered HBsAg.[3]. Senoo-Dogbey
Vivian Efua et al. suggested to estimate the frequency and burden of HBV infection and its associated
factors among HCWs, as the occupational group with the highest infection risk [13]. There is a significant
gender variation in infectivity with virus as well as illness with HB infection: males had a significantly
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higher risk of contracting HBV than women (OR 1.92; 95% CI: 1.12-3.27; p=0.016) [17], prevalence was
highest in males 10.2% (95% CI, 4.8-18.5) [19]. Age distribution showed that HCW's of >40 years old were
at higher risk for acquiring HBV infection than those in the <20-29-year-old groups (OR 3.98; 95%
CI: p<0.001) and 30-39 (OR 3.02; 95% CI: 1.40-6.48; p=0.009) [17]. The World Health Organization
estimates that 37% of Hepatitis B Virus (HBV) infections among Health Care Workers (HCWs) are due to
percutaneous occupational exposure to blood and body fluids followed by per-mucous and non-intact skin
exposure [8,13]. The risk of acquisition of this infection in an unvaccinated individual after a single
exposure is estimated 32-67% when blood is positive for both hepatitis B surface antigen (HBsAg) and
envelope antigen (HBeAg) and 6% - when HBeAg is negative [21]. By job category, the intervention group
had significantly a higher risk of acquiring HBV infection compared to others (OR 3.39; 95% CI: 1.58-
7.26; p=0.001). Having been working for >10 years was associated with a higher risk for acquisition of
HBYV infection [17,20,21,23]. Among occupational factors, needlestick injury contributed a higher risk for
the acquisition of HBV infection [13,14,17,19,20]. In addition, lack of training in infection control, not
using protective equipment, working at the province of high HBV incidence in the general population
(OR = 2.69) were each predictor of participant’s HBV infection [20,21]. Of note, underreporting of these
risk exposures is found to be widespread, which represents a missed chance for initiating implementation
of prevention strategies, such as hepatitis Bimmune globulin and HBV vaccine [22]. As for the professional
categories, the majority of cases were reported among hospital staff; almost every second case was detected
among nurses [21]. The highest proportion of anti-HBc positive HCWs was observed at an emergency,
internal and surgical medicine departments and midwives (5/36; 13.9%) and nurses (30/214; 14.0%) were
professions most having positive anti-HBc screening results followed by physicians 3/23 (13.0%) [20].
Serologic studies performed in the past revealed a 22%—-31% risk of developing clinical infection and a 37—
62% risk of developing serologic evidence of HBV infection upon exposure to the blood of a source patient
with positive hepatitis B surface antigen (HBsAg) and positive hepatitis B E antigen (HBeAg) [16,18].
Werner B G and Grady G F showed that the incidence of hepatitis B was 19% (44 of 234) in recipients of
HBeAg-positive sera but was only 2.5% (three of 121) in recipients of sera positive for anti-HBe, and nil
(none of 35) in recipients of sera negative for HBeAg and anti-HBe. The known relation of HBeAg and
infectivity was quantified by radioimmunoassay as a risk ratio of 10:1 (HBeAg-positive to HBeAg-
negative) for this type of exposure. The sensitivity of the radioimmunoassay also showed that a large
proportion (55%) of donor sera not producing hepatitis were positive for HBeAg; therefore, even the most
flagrant needlestick exposures to HBsAg-positive sera often must involve subthreshold amounts of
infective material [16].

Conclusion: Despite the advances, made during the past three decades in vaccines, infection
prevention, and PEP, hepatitis B continues to be a serious problem for HCP in many countries globally.
Quantifying the burden of several serological markers of HBV infection in HCWs will enable the
development of new strategies to better manage HBV infection in HCWs and achieve the World Health
Organization goal of eliminating hepatitis B infection by 2030.
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SUMMARY
The article deals with one of the current issues of public health - the morbidity of hepatitis B virus
infection and the spread of serological markers of hepatitis B virus among medical personnel. Risk factors
associated with high endemicity of infection have been identified, the assessment and management of
which requires the development of a new strategy.
Keywords: Hepatitis B, Serological Markers, Health Care Workers

88



JECM 2024/4

NANULI NINASHVILI 2, IRAKLI MCHEDLISHVILI !, KHATUNA TCHAAVA 3, NATIA SHAVDIA 4,
NINO GEGESHIDZE '3, NATIA GORDADZE >, MIKHEIL SHAVDIA 3
KNOWLEDGE, ATTITUDE AND PRACTICE AND DETERMINANTS TOWARDS HBV
VACCINATION AMONG HEALTH CARE WORKERS: A REVIEW
IThilisi State Medical University; 2National Center for Disease Control and Public Health; 3Clinic “Redi”;
*Georgian National University; *Todua Clinic, Tbilisi, Georgia

Doi: https://doi.org/10.52340/jecm.2024.04.25

6-06:7@0 6-06-0330@0 12 6690 ) 2000 3‘5‘3@@0330@0 7 600)‘750 50030 13 6oor00 ao‘gqmo 4
b60bc» 398 ‘95’00"9 13 65000 5096(‘0&0/‘7 5 30630@ 303(000 13
bodgcea0be 39GLmboamals (3090060, EOBM Jogdyemgds, 3Gogdha3d o gobalodmgmgamo
gogddhmegde HBV gogi3060300L 808560: 808mbacmgo
10)60@0[)0[) b053@36003m boangBosm 36033(6[)00300, 2@0030@360000 30060600@0[)0 o
bo%maoq:oogbém;;o 30686000@0060[) 8(4)0)363@0 836(’96)0, 33@05030 ,,63@0”,
4bodo€>m33@mb 36)00363@0 360336[}00300; SmeUob 3@060 30

6980739
HBV °6°33d(3°°b 803633@360 boagq)oeosoo 336[)0060@30 o HB 30530603000} 300330
8603363@00360@ 30606)36[} d3396360b 3053@3000. bb3oq>obb3o qa)odd)mégbo, 600800(430300:
63008600303@0 6)3800060, 06@030@ob 386)bm60@360 ©o d(383°°°° qgadd)ooéabo, b0333om 6063300,
Qasgbgbnwgbob 0030, 08'36080300[) 3(4)008603860[) b3@30b063q>m3m60 o 3065006(308@360,
06033:jeoob 3(433336(30&)0 ©o 63&1@06)350[} 300@000 3% anGoSoBoob 36""86")8860[’

bs@80b053@m3m60 ©o 303350‘360 6065006303@350 36)0@0 30O 3603363@00306 émoq)b
obéra@gbgs HBV 060335[30‘7[’ 36)833530030 boangBosm 386bm60@0b HB bososooq)aqagam 3°B°6°B°°m

Introduction: Health care workers (HCWs) are at a greater risk of various blood-borne infections,
including HBV. Approximately 3 million HCWs per year receive an injury with an occupational
instrument, with around 2000000 exposures to hepatitis B virus (HBV) [1,2]. Although an effective HBV
vaccine has been available since the early eighties, and despite the worldwide application of universal
vaccination programs started in the early nineties, HBV still remains a prominent agent of morbidity and
mortality [2] and vaccination coverage is suboptimal. In 2017 the World Health Organization (WHO)
recommended that all HCWs should be vaccinated against HBV [3], however approximately 24% of global
health care workers remain unvaccinated [4]. Vaccination coverage is only 18-39% in low and middle-
income countries compared to 67-79% in high-income countries [5] and HCWs are at an intermediate
level (2-8%) of hepatitis B virus (HBV) infection worldwide [6].

Goals and Objectives: The study aimed to ascertain determinants and barriers of vaccination
uptake in HCWs and their knowledge, attitude and practice on HBV Vaccination.

Methods: Literature review was done. Articles were searched in PubMed, Google Scholar,
ScienceDirect and Hepatitis B Abstract Library on HB vaccination associated determinants, barriers to up
taking vaccines and knowledge, attitude and practice among healthcare workers towards HBV
vaccination. Priority was given to original articles and meta-analysis.

Results and discussion: The reasons for not completing the HBV vaccine were mostly associated
with several factors, however controversial data were demonstrated across countries. Low uptake of HBV
vaccines mainly was associated to individual factors, such as: risk perception, marital status, gender, age,
occupation category, awareness and education level, willingness to receive vaccination once offered,

occupational exposure type, years of working, fear of vaccine side effect or being infected by the vaccines
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and alike. In a teaching hospital in South Sudan it was found that respondents who felt that they are at
low risk of acquiring HBV (¥?=21.006, p< 0.001), lack of willingness to secure time to go for HBV
vaccination (?=18.545, p< 0.001), hepatitis B infection that can be prevented by vaccination
(¥*=4.210, p< 0.031), getting HBV through unprotected sexual intercourse (y*>=22.990, p< 0.006),
awareness of where to get hepatitis B vaccination (y*=4.155, p < 0.011), poor management of infectious
medical waste that predisposes me to HBV infection (}*=7.035, p < 0.030), all HCWs that are at high risk
of HBV infection (¥*=6.054, p< 0.048), feeling of being susceptible to HBV infection (y*=7.014, p<
0.030), willingness to receive HBV vaccination ones offered a chance (y*=14.109, p< 0.028), and
willingness to manage hospital infectious waste properly (¥*=19.105, p< 0.011) were all significantly
associated with hepatitis B vaccination low uptake [7]. Controversial results were found regarding gender
[7,8] marital status association with vaccination [7,9]. Risk perception through needle stick injures were
low in Nigeria and South Sudan [10,7].

Studies conducted in Kenya [11] and Mangalore [12] among 266 and 297 respondents respectively
found that the reasons for poor vaccination uptake included lack of knowledge of the need for vaccination,
unawareness of the procedures or availability of the vaccines, concerns about side effects and forgetting,
lack of time, lack of medical benefits. Vaccination barriers were mainly attributed to health facilities in
terms of providing HCVs with HB vaccines and offering them free of charge, lack of guidelines [13,14].
Educational level, work experience, training on infection prevention, and history of exposure to blood
and body fluids were found to be significantly associated with full-dose hepatitis B vaccination coverage
[15].

Knowledge regarding different modes of transmission was less in nurses Nursing staff, Laboratory
Technicians, Operation Theatre Assistants as compared to surgeons and residents [16]. and differences in
physician and nurse acceptance of immunization were seen between Asian and non-Asian studies [17].
Other studies showed that low uptake of hepatitis B vaccination among the health workers could be
attributed to the lack of approved policy by the Ministry of Health on hepatitis B vaccination, especially
targeting health care workers who are highly vulnerable [7,9]. Vasilevsca M, Ku ] and Fridman DN
analyzing thirty-seven studies on in their systematic review and meta-analysis showed that Homogeneous
effects on vaccine acceptance were identified with desire for self-protection (odds ratio [OR], 3.42 [95%
confidence interval (CI), 2.42-4.82]) and desire to protect family and friends (OR, 3.28 [95% CI, 1.10-
9.75]). Concern that vaccine transmits the illness it was meant to prevent decreased acceptance (OR, 0.42
[95% CI, 0.30-0.58]) [17].

Conclusion: Knowledge, attitude and practice play a significant role in full HBV vaccination of
HCWs. Individual, institutional and policy factors and barriers are largely associated with low uptake of

vaccines in developing countries.
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SUMMARY
Prevalence of HBV infection in healthcare workers and uptake of HB vaccine fluctuates and is

influenced by a variety of factors including geographical region, host individual, behavioral factors,
working environment, facility type, availability and implementation of immunization programs,
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prevention and regulatory policy. Reviewed study findings highlight the crucial importance of and
implication for reviewing policy and developing programs on prevention of HBV infection in healthcare
workers through full HB vaccine uptake.

Keywords: HBV, vaccination, health care workers, knowledge, attitude
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Introduction: Hepatitis B virus (HBV) is a significant global health concern, causing chronic
infection and potentially leading to death. Hepatitis B virus (HBV) is a blood-borne pathogen and out of
60 or more microbial agents responsible for blood-borne transmissible infectious biological agents HBV is
one of the infectious most frequently transmitted to HCWs globally [6,14]. Approximately 3 million
healthcare workers per year receive an injury with an occupational instrument, with around 2000000
exposures to hepatitis B virus (HBV) [6,21]. Comprehensive guidelines for administering hepatitis B
vaccination to health workers are crucial for effective and efficient vaccination management to reduce the
risk of HBV infection among this high-risk population [27]. Although an effective HBV vaccine has been
available since the early eighties, and despite the worldwide application of universal vaccination programs
started in the early nineties, HBV still remains a prominent agent of morbidity and mortality [21] and
vaccination coverage is suboptimal. A recent systematic review and meta-analysis showed that healthcare
workers (HCWs) are at an intermediate level (2%-8%) of hepatitis B virus (HBV) infection worldwide.
The pooled seroprevalences of current HBsAg, current HBeAg, and acute HBV infection among HCWs
were 2.3% [95% confidence interval (CI): 1.9-2.7], 0.2% (95%CI: 0.0-1.7), and 5.3% (95%CI: 1.4-11.2),
respectively [16].
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Goal and Objectives: The study aimed to determine HB vaccination status, immunization coverage
and determinants of uptake of HB vaccines in HCWs.

Methods: Articles were searched in PubMed, Google Scholar and ScienceDirect, Hepatitis B
Abstract Library, between 2005-2024 on HB vaccination coverage among healthcare workers worldwide.
Priority was given to original articles, systematic reviews and meta-analysis. The search words were:
Hepatits B vaccination, coverage, immunization, immunity.

Results and discussion: Hepatitis B is a vaccine-preventable disease and an effective HBV vaccine
has been available since 1982 [12]. Vaccination is the most effective tool to control nosocomial
transmission of HB virus in healthcare institutions. The World Health Organization (WHO)
recommended that all HCWs should be vaccinated against HBV [8], however approximately 24% of global
health care workers remain unvaccinated [17]. In WHO report HBV vaccination coverage amongst health
care providers is only 18-39% in low and middle-income countries compared to 67-79% in high-income
countries [25]. The World Health Organization working group on vaccine hesitancy considers evaluation
of vaccine uptake as essential to detecting the extent of the problem and designing interventions tailored
to the needs of local communities [13]. Public health authorities strongly recommend and, in some cases,
mandate vaccinations for HCPs [18]. The CDC recommends that all health care workers receive a 3-dose
vaccine series with an approximate protection rate of 30-55% after the first dose, 75% after the second
dose, and >90% after the third dose in adults aged <40 years [24]. There is drastic variation in full
vaccination coverage across countries: In the United States and China overall, 63.4% and 60% of HCW
received complete >3 doses of hepatitis B vaccination respectively [5,29]. In Africa, only a quarter of
HCWs were fully vaccinated for HBV, with an estimated full hepatitis B vaccination coverage of 24.7%
[2]. Awoke H, Mulgeta H. et al. in their systematic review and meta-analysis noted that the prevalence of
full-dose hepatitis B vaccination coverage among health care workers ranged from 1.3 to 62.7. A cross-
sectional study conducted at a tertiary academic hospital affiliated in the Gauteng province of South Africa
showed that about 49.0% of HCWs were fully vaccinated. Post-vaccination immunity testing was
conducted on 15.1%, and 24.0% of HCWs paid for vaccinations. Nursing staff and those with > 10 years
of work experience were 2.5 and 2.6 times more likely to be vaccinated, respectively. Cleaning staff has a
low coverage with HB vaccination [23]. A study from one industrialized country showed that 3.2% of
vaccinated individuals had no measurable anti-HBs antibodies and required a revaccination programme
[10]. This low number could also be attributed to the fact that post-immunization screening was never
done at the time of data collection, and this become particularly important considering that up to 10.0%
of adults who receive three HB vaccine doses do not develop protection [9]. While there may be several
reasons for the lower rates of coverage, one could be the lack of programs and policies to vaccinate HW
in LIC and LMIC. There are controversial data regarding the factors associated with HB vaccination by
work category or professional occupation: in some studies nurses were more likely than doctors to be
vaccinated [23,4,1]. Male health care workers were 35% less likely to take full-dose hepatitis B vaccination
than females in Ethiopia [3]. The study conducted at a tertiary care hospital in India showed higher
vaccination rate among female HCWs [22]. Older age was an important risk factor for no vaccine uptake
against hepatitis B [26]. Health care providers who received training on infection-prevention were almost
three times more likely to complete the vaccine than those who had not received it [3,29,19]. Health care
workers having an educational level of diploma and below were 53% less likely to receive full-dose
vaccination against hepatitis B as compared to those having an educational level of degree and above
[15,3,11]. Provision with HB vaccine free of charge was also associated with the level of vaccination [3,23].

Sex, educational level, work experience, training on infection prevention, and history of exposure to blood
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and body fluids were found to be significantly associated with full-dose hepatitis B vaccination coverage

[3]. Gaviola GC and co-authors reviewing health worker vaccination programs in low, middle and upper

middle-income countries postulated that in many instances, the vaccination was not provided for free to

healthcare workers (HW) nor included in routine vaccination schedules, showing significant variability

by vaccine and country. The study highlighted that utilizing existing immunization infrastructure like the

Expanded Programme on Immunization (EPI) and effectively managing vaccination programs were

crucial factors in successfully vaccinating HCW.
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SUMMARY

Hepatitis B is a blood-borne virus and health care workers are a greater risk for HB infection due
to occupational exposure to blood and body fluids. Hepatitis B Vaccination is the most effective tool to
control nosocomial transmission of the virus in healthcare institutions. WHO recommended that all
HCWs should be vaccinated against HBV, however approximately 24% of global health care workers
remain unvaccinated. The review highlights that updating vaccination policy, utilizing existing
immunization infrastructure and effectively managing vaccination programs are crucial factors for
preventing HBV infection in HCWs.

Keywords: Hepatitis B, immunization, healthcare workers, vaccination coverage
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DOGMA AND MODERNITY IN SCIENCE
Thilisi State Medical University, Department of Medical Biology and Parasitology

SUMMARY

Entering in the 21st century, human society seems to be a new phase of development. With the
use of computer technology, the rates of development of science and the tasks of the future are
significantly accelerated. The rapid dissemination and exchange of information among scientists helped
to defeat many dogmatic views and bring new ideas and discoveries to the fore. In this paper, we tried to
focus on some peculiarities of development and study of twins born by cesarean section. In the end, in our
opinion, cesarean birth in the case of twins is a completely normal and acceptable process, both in the case
of monozygotic and dizygotic twins, although we would still give a certain preference to physiological
birth if it is possible.

Keywords: science, dogma, modernity
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FORMULATION, TECHNOLOGY AND BIOLOGICAL EVALUATION OF A BIPHASIC GEL
FOR WOUND HEALING
Department of Pharmaceutical Technology, Tbilisi State Medical University

SUMMARY

Disruption of the integrity of human skin, leading to wounds, poses a significant threat to the human
body. Wound healing is crucial for achieving both functional and cosmetic outcomes. The healing process
largely depends on various internal and external factors, including the form of medication used. Currently,
biphasic gel (bigels) are considered promising drug formulations due to their ability to penetrate the skin
effectively. Therefore, they are often used for both local and transdermal drug delivery. Based on conducted
biopharmaceutical studies, the formulation for a wound-healing biphasic gel has been determined,
consisting of the following components: silver sulfadiazine - 1.0%; isopropyl miristate - 7.0%; cedar oil —
17.0%; camphor - 1.0%; eucalyptus essential oil - 0.5%; soy lecithin - 1.5%; polysorbate 80 - 5.0%;
methylcellulose - 2.5%; beta-cyclodextrin - 1.0%; lidocaine hydrochloride - 1.0%; Centella asiatica extract
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- 1.0%; aloe vera extract - 0.75%; aminocaproic acid - 1.5%; polyethylene glycol 400 - 8.0%; propylene
glycol - 9.0%; sodium benzoate - 0.25%; distilled water - 42.0%. In this gel, the ratio of organogel to
hydrogel is 25:75.

The technology for preparing the biphasic gel for wound healing has been developed, and a
technological scheme has been proposed. This biphasic gel demonstrates a wide spectrum of significant
antibacterial activity. Furthermore, the quality indicators of the proposed biphasic wound-healing gel meet
the general requirements for gels.

Keywords: Formulation, Technology, and Biological Evaluation, Biphasic Gel, Wound Healing
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Introduction to Aspergillus and Aflatoxin B1 (AFB1)

Aflatoxins are mycotoxins produced by many species of fungi of the genus Aspergillus. Among
them, it is worth noting Aspergillus flavus, A.parasiticus, A.fumigatus, A.niger, A.nidulans. Many
carcinogenic substances are also found among aflatoxins. When they get into the body, they undergo
metabolism into an intermediate reactive product called epoxide - M. Epoxide [8,9]. Representatives of
the genus Aspergillus producing aflatoxins are widespread in nature. They often colonize grain before
harvesting and/or during storage (housing). Wheat crops are particularly frequently contaminated with

Aspergillus fungi during long-term storage under high humidity conditions or when damaged under
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stressful conditions such as drought [1,17]. They cause rotting of plants, hay, non-seed crops, their
microbial contamination, and under favorable conditions for their growth (humidity at least 7% and high
temperature) burrow into all organic substrates. The crops of wheat, corn, rice, millet, soybean, chickpeas,
sunflower, cotton, pepper, nuts are most often damaged. Aflatoxins can be detected in the milk of animals
fed food contaminated with Aspergillus fungi. It's worth noting that peanut butter always contains small
amounts of aflatoxin [12].

Aspergillus are yellow colored (flavus) mold fungi. The temperature optimum for their growth is
23-26°C. Colonies are usually velvety and pigmented. It grows especially well in the tropics and subtropics
(in high humidity conditions) [1,18]. As diets become more diverse and complex, both animals and
humans are increasingly exposed to aflatoxin B1 (AFB1), a food contaminant with various toxic effects.
This study investigated AFB1's impact on the intestinal barrier. In vitro, porcine jejunal epithelial cells
(IPEC-J2) were treated with AFB1 concentrations ranging from 10 to 60 mg/L, showing decreased cell
viability at concentrations above 30 mg/L. AFB1 also downregulated tight junction proteins and increased
Caspase-3 and Bax/Bcl-2 ratios, indicating cytotoxicity. In vivo, Kunming mice were either untreated,
given 1% dimethyl sulfoxide, or AFB1 (0.3 mg/kg body weight) for 28 days. AFB1 exposure significantly
affected intestinal parameters such as villus height to crypt depth ratio, intestinal wall thickness, number
of intestinal villi, and the expression levels of various proteins including ZO-1, Claudin-3, Occludin,
MUC2, and Caspase-3. Both in vitro and in vivo results suggest that AFB1 adversely affects the intestinal
function, potentially impacting animal health [25].

Epidemiology and Historical Context of Aflatoxin Discovery

Aspergillosis patients do not pose a danger to the people around them from an epidemiological
point of view. Infection always occurs by inhalation and more rarely by alimentary and contact [3]. The
discovery of aflatoxins has a rather dramatic history. In 1960, a disease of strange etiology broke out in
birds (especially turkeys) in England, Kenya and Uganda. Acute forms of the disease were characterized
by the development of liver necrosis. Over 100,000 turkeys died in three months. In the same year,
frequent cases of trout diseases with hepatomas were recorded in the USA. It was discovered that both the
turkeys and the trout were fed Brazil peanut (groundnut) meal. The lowest fungus Aspergillus flavuslived
in peanut flour, which under optimal conditions (high humidity and temperature) produces a strong

hepatotropic toxin (aflatoxin) [13].

Impact of Climate Change on Aflatoxin Production and Aspergillus Flavus Development

Climate change is expected to have a major effect on aflatoxin generation and Aspergillus flavus
development because of elevated CO2 levels, changed precipitation patterns, and rising temperatures [22].
The combined effects of high CO2, water activity, and temperature have a considerable impact on
aflatoxin B1 production and mycotoxin biosynthesis [23]. Given the severe health impacts of aflatoxin
exposure, anticipatory actions and multimodal solutions are sorely needed to combat food and feed
contamination in the context of climate change [24]. Studies have shown a clear correlation between
aflatoxin formation under different environmental conditions and the expression of important regulatory
and structural genes [23]. These results emphasize the necessity of mitigation and adaptive techniques to

control aflatoxin contamination in food as climate change advances.

Types and Sources of Aflatoxins

At least 13 different aflatoxins are found in nature. Among them, B1 is the most toxic and is
produced by Aspergillus flavus and Aspergillus parasiticus. Aflatoxin G1 and G2 are produced only by
Aspergillus. The main representatives of aflatoxins are B1, B2, G1 and G2. Aflatoxin M1 and M2 were
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originally detected in the milk of cattle fed milled grain. These toxins are produced by a series of processes

in the liver of animals. In addition, aflatoxin M1 is a result of Aspergillus parasiticus fermentation.

o Aflatoxin Bl and B2 are produced during the fermentation of Aspergillus flavus and Aspergillus
parasiticus.

o Aflatoxin G1 and G2 are produced by Aspergillus.

o Aflatoxin M1 is produced in the liver of humans and animals during the metabolism of aflatoxin
B1 and passes into milk.

o Aflatoxin M2 is produced in the liver of domestic animals during the metabolism of aflatoxin B2

and passes into milk [19]

Toxic Effects of Aflatoxins in Animals

Certain doses of aflatoxins induce liver tumors in rats, ducks, chicks, trout and monkeys.
Intoxication caused by aspergillosis in animals proceeds acutely, with rapid progression of symptoms:
convulsions, paresis, hemorrhages, necrosis, diffuse periportal fibrosis, impaired liver and kidney function
(necrosis of these organs) and high mortality. As it turned out, aflatoxin is characterized by pronounced
hepatotrophy. Along with general severe toxicosis, it can cause cirrhosis, as well as the development of
hepatomas and hepatocellular carcinomas in domestic (turkeys) and experimental (rats) animals, as well
as in fish. Adding aflatoxin to the drinking water of rats (a total of 300 pg during the week) caused the
development of hepatomas in almost all of them, and in the case of ingestion of 35 pg of the toxin, only 1
rat out of 5 developed a tumor of the mentioned histogenesis. Hepatomas are caused not only by long-

term intoxication with small doses of the toxin, but also by single exposure to a large dose [4,5,6].

Sensitivity and Resistance to Aflatoxin

Rats had relatively high sensitivity, mice significantly less. In general, rats are the most well-
studied subjects for aflatoxins. The sensitivity of animals decreases with age. Adult male rats are more
sensitive than females. Canadian trout were found to be most sensitive to aflatoxin, while catfish were

resistant. It is alarming that aflatoxin was found in the milk of cows contaminated with aflatoxin [6,7,12].

Human Cases and Risks of Aflatoxicosis

Although the results obtained on different domestic and experimental animals cannot be
extrapolated to humans and it raises certain, not very pleasant doubts. it should also be said here that the
existing facts do not leave us a reason for optimism. According to some reports, humans have a high
resistance to aflatoxin. Despite this, cases of aflatoxicosis have also been reported in humans. In particular,
in 1968, 60 people died in the western part of the island of Java, who were fed roasted peanut products; A
large number of aborigines in British Guinea died from consuming aflatoxin-contaminated products; In
India, where the conditions for the development of Aspergillus flavus are very close to ideal, along with
cases of aflatoxicosis, cases of liver cirrhosis in children are quite common; In China and so-called Sub-
Saharan Africa, 250,000 cases of aflatoxicosis are reported every year, as well as hepatocellular carcinoma
and so on [10,14]. Aflatoxin, a metabolic product of the mold Aspergillus, is produced not only in peanut
flour, but also in flour of other origins (e.g., bread, corn, etc.), vegetable, oils, milk, etc. Under optimal
conditions, the fungus grows on nuts, beans, soybeans, rice, dried food products, etc. For example, since
October 2008, the European Commission has decided to limit the import of hazelnuts from Turkey [15].
The situation is exacerbated by the fact that aflatoxin does not break down during heat treatment

(including when baking bread, see the table).
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Aflatoxins Molecular formula Molecular mass | Melting temp.°C

Bl Ci7H1204 312 268-269
B2 CiH1404 314 286-239
(4] €420, 323 2449-246
62 Cit40; 330 237-240
Mi CiH)120; 328 299
M2 CiH10; 330 2493
CiM140; 330 240
CiH1403 346 190

Aflatoxin Risks in Georgia

In this regard, a particularly alarming situation could be (or already is) in Georgia, a country once
famous for its wheat culture and varieties (Makha, Dolis Puri, Zanduki, Dika, Shavfkha, Tavtukhi, etc.),
depending on a number of subjective or objective circumstances, is almost completely switched to
importing wheat (rather than wheat flour). When importing, the main thing is the price of the product,
which affects the quality of the imported products. Considering the situation in the 90s, we can assume
that aflatoxins may have already accumulated in certain (often dangerous) concentrations.

According to today's data, in Georgia, it can be said that the situation will radically change in
relation to statistics, because at the beginning of 2024, the National Food Agency established technical
regulations regarding the content of unwanted dangerous substances, on the basis of which research has
already started since June. Although we currently have serious statistics, it is still an alarming fact that
single cases of aflatoxin content in pig feed and raw milk (Nfa.gov.ge) have already been detected in

Georgia.
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Acute and Chronic Effects of Aflatoxins

High concentrations of aflatoxin cause acute cirrhosis of the liver, which may later progress to
cirrhosis and/or acute liver failure, which is manifested by hemorrhage, edema, malabsorption, changes
in digestive processes, mental disorders, and coma. No animal species or human is immune to the acute
toxic effects of high doses of aflatoxin. In addition, people have relatively high resistance to small doses of

aflatoxin, which is why acute aflatoxicosis rarely develops. At high doses, acute aflatoxicosis develops in
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humans because resistance to high doses is low [16]. Chronic and subclinical forms are not accompanied
by such dramatic symptoms as acute aflatoxicosis. Aflatoxicosis especially often affects children, who
suffer from growth and development delays as a result of their influence. Chronic form of aflatoxicosis
also causes liver cancer. M1 aflatoxin as a metabolite can cause mutation of the p53 gene, which is an
important gene in terms of preventing cell cycle progression when DNA mutations occur. Aflatoxin acts
as a DNA mutator not only in the random mutation of DNA, but also has selectivity for mutated p53 DNA,
specifically 249 bases (arginin), as a result of which this toxin causes liver tumors.

In the case of aflatoxin, the size or number of pores formed by the toxin in the plasma membrane
of target cells (hepatocytes) appears to be critical. In the case of large volume pores or their massive
formation, the repair of the plasma membrane by the cell becomes impossible, due to which the cell
undergoes destruction. In such a case, the development of aflatoxicosis of different severity should take
place. In the case of small pores, the process of fusogenicity and hence carcinogenic effects should take
place - at the initiation stage, by the formation of precancerous cells. Thus, in the case of different doses
of aflatoxin, the cytopathogenic effects of two, and sometimes three buds may develop and, therefore, a
different clinical picture. The transformation of a pre carcinogenic cell produced by aflatoxin into a cancer
cell can take place both under the influence of the toxin and without its participation. When a
precancerous cell is exposed to other complete carcinogens or promoters, the transformation of this cell
into a cancerous cell takes place, which is based on changes at the molecular-subcellular level
(amplification of genes, translocations of chromosomes, deletions, duplications).

Aflatoxin has shown a controversial

HUMORAL IMMUNITY Pathogen/Vaccine antigen CELL-MEDIATED IMMUNITY effect on the immune system
Y Numerous studies have looked into
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' {5} ¢ > Teell ) .
ye & - -k/.x‘.,!-w a ' immune system. AFB1 dramatically
\ | ok | .
», //’\\‘:Q lowered T-cell counts in the
Plasmarcell\ »” A A ot ST intestines and pro-inflammatory
granzyme, IFN-y . . . .
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A k,}x I AFB1 has been shown in several
Yo7 1D 5
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TNF-a, IFN-y, and IL-6. AFB1 has been shown to lower the levels of TNF-a, IL-6«, and IL-1a in human
monocytes. AFB1 has been shown to suppress the production of interferon in infected monkey kidney
cells [24].

o What it does Scientific studies show that regular

consumption of vegetables such as

IL-6 Associated with inflammatory processes ) .

N ‘ carrots, celery, parsnips and parsnips
IL-4 An anti-inflammatory cytokine . .

reduce the carcinogenic effects of
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with simultaneous infection of
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aflatoxin with hepatitis B virus (mixed infection). When hepatitis B virus (HBV) is involved in the
metabolism of aflatoxins by hepatocytes, aflatoxin M1-DNA conjugation is disrupted in the liver over a
long period of time, which increases the possibility of damage to tumor suppressor genes such as p53. The
synergistic effect (aflatoxin + HBV) is significantly higher than the separately induced ejects [19]. The
synergistic effect (aflatoxin + HBV) is significantly higher than the separately induced effects. Reducing
the level of HBV infection by vaccination is an effective and relatively simple approach that may reduce
harmful synergistic effects. In this way, the harmful effect of chronic aflatoxin will be reduced. Such a
strategy may prove to be highly effective in many regions of the world where both aflatoxin contamination

(for example, West Africa and China) and hepatitis B virus infection are high [19].

There are two basic methods of determining aflatoxin levels in humans:

The first method is determination of AFB1- guanine levels in urine. The presence of a breakdown
product confirms infection with aflatoxin Bl within 24 hours. This method can only diagnose new
infections, as it is based on the duration of existence of this metabolite. AFB1 - guanine levels can fluctuate
from day to day depending on dietary intake and thus is not ideal for assessing long-term exposure.
Another method used to detect aflatoxin is determination of AFB1 - albumin level in blood serum. This
method allows diagnosis of infection several weeks or months ago [14,19]. Possible cellular mechanism of
clinical effects developed by aflatoxins: In order to explain the various clinical effects developed by
aflatoxin (intoxications of various degrees, tumors), it is possible to use the data of the karyogram
(hybridization) theory, according to which anything capable of fusing somatic cells (fusogenic) should be

considered as a risk factor for carcinogenesis [24].

Conventional detection methods:
1. Plate counting, which is laborious and time-consuming [33].
2. Counting conidia, but this may not reflect actual damage or potential mycotoxin production since

aflatoxins are produced by mycelia [33].

Rapid detection methods:

1. Enzyme-Linked Immunosorbent Assay (ELISA) using polyclonal antisera, monoclonal antibodies,
or single-chain variable fragment (scFv) antibodies to detect A.flavus antigens [34].

2. Nanobody-polyclonal antibody sandwich ELISA, which has a detection limit of 1 ug/mL for A.
flavus and can detect fungal concentrations below 2 ug/mg in peanut and maize grains [34].

3. Polymerase Chain Reaction (PCR) for detecting aflatoxin-producing A.flavus at the molecular
level [32].

4. Visible/Near-Infrared (VNIR) and HyperSpectral Imaging (HSI) techniques combined with
chemometric data analysis for identifying aflatoxin B1 on maize kernels [33].

5. Portable Raman spectrometer with colloidal gold nanoparticles for rapid detection of A. flavus and
quantification of aflatoxin Bl in grain crops [31]. The choice of detection method depends on
factors such as specificity, sensitivity, simplicity, and the ability to analyze a large number of
samples. Rapid methods like ELISA and PCR are preferred when considering a large sample size
[32]. Conventional methods like plate counting are still used but are more laborious and time-

consuming [33].

Prevention Methods
Various techniques are used to prevent aflatoxin contamination and the growth of Aspergillus

flavus. Breeding for resistance aims to develop maize germplasm resistant to aflatoxin production and
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fungal growth using diverse screening methods. Biological control methods, like applying Streptomyces
yanglinensis 3-10, inhibit fungal growth in the field. Environmental control reduces conditions favorable
to A. flavus, such as available water, humidity, and temperature. Good crop management practices,
including timely harvesting, quick drying, and adequate nutrition, are essential for reducing mycotoxin
contamination [25,29,30].

Post-harvest management strategies to lower aflatoxin levels during storage include physical
separation, specific smoke disinfestation, and food processing techniques. Internal detoxification methods
involve chemical and physical treatments, though chemical residues may pose risks. If aflatoxin causes
allergic reactions or inflammation, corticosteroids may be used, with antifungal drugs for widespread
infections or surgical removal for localized cases. Biological detoxification using specific microbes is a
viable approach but requires strict control over microbial performance and safety of the detoxified
products [28,29,30].

In summary, in the absence of a treatment approach, prevention is the best solution, both in flora

and fauna, and in terms of human exposure not to become the cause of the future pandemic.
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SUMMARY

Aflatoxins are naturally occurring mycotoxins that are produced by many species of Aspergillus,
a fungus, most notably Aspergillus flavus and Aflatoxins parasiticus. Aflatoxins are toxic and among the
most carcinogenic substances known. After entering the body, aflatoxins are metabolized by the liver to
a reactive intermediate, aflatoxin M, an epoxide.

The occurrence of aflatoxins is influenced by the climate changes (temperature and humidity-
warm and wet is worst); so, the extent of contamination will vary with geographic location, agricultural
and agronomic practices, and the susceptibility of peanuts (etc.) to fungus before they are harvested and
during storage and/or processing periods. Aflatoxins have received greater attention than any other
mycotoxins because they clearly have a potent carcinogenic effect in laboratory rats and their poisonous
effects in humans.

Studies have shown that concurrent infection with the hepatitis B virus (HBV) during aflatoxin exposure
increases the risk of hepatocellular carcinoma (HCC).

Aflatoxin is associated with both toxicity and carcinogenicity in human and animal populations.
Acute aflatoxicosis results in death, where's chronic aflatoxicosis results in more prolonged pathologic
changes including cancer and immunosuppression.

Keywords: Climate change, aflatoxins, global health, Hepatitis B and C, hepatocellular carcinoma
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Introduction — Due to occupational risks and environmental contamination, lead exposure remains
a major global health concern. This review provides an overview of recent research on lead’s
environmental dynamics, health effects, detection methods, and clinical care for preventive actions.

Methods — To provide a comprehensive overview of this topic, we summarized key points from
various sources, including case studies, literature reviews, and governmental information.

Environmental Dynamics of Lead in the Context of Climate Change — Understanding lead’s
dynamics amid climate change is crucial due to its health impacts. Climate change can increase lead dust
mobility through altered soil moisture and evapotranspiration. Extreme weather events like floods and
droughts affect lead distribution, with floods reducing waterborne lead and droughts increasing dust-
borne lead. Higher levels of lead were discovered in crowded metropolitan areas in a 2010 study conducted
in Thilisi, Georgia (see Table 1).

Table #1. Lead content in leaves and soil in different regions of Thilisi (mg/kg)

Type of plant Leaves | Soil (under
the tree)

Aesculus hippocastanum (Tbilisi Botanical Garden) 0,57 40,06
Quercus castaneifolia (Tbilisi Botanical Garden) 0,40 54,89
Tilia begoniifolia (Tbilisi Botanical Garden) 0,30 55,15
Aesculus hippocastanum (Tbilisi. Rustaveli Ave, near the Theater Rustaveli) 0,96 484,84
Platanus acerifolia (Thilisi Kostava Ave., Metro station “Rustveli”) 0,84 200,08
Tilia begoniifolia (Tbilisi. Vazha-Pshavela Ave., Metro st. “Delisi”) 0,38 56,76
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Seasonal changes increase the mobility and bioavailability of lead, which could be dangerous in
the event of global warming. Despite reduced industrial use and health interventions, lead remains a global
health concern, especially in industries like lead-based paint, metalworking, and battery manufacturing.
Chronic low-level exposure, particularly in areas with lax controls, poses cardiovascular risks such as
hypertension and atherosclerosis. Ongoing research and policy efforts are crucial to mitigating these
persistent health threats [1,2].

Systemic Approach to Lead and Its Pathophysiology; Nervous System, Anemia and Blood, Renal
system - Lead exposure from polluted food, water, soil, or work environments can severely damage the
liver, brain, teeth, and bones. Lead inhibits heme production, causing anemia; 11.1% of Taiwanese
industrial workers exposed to lead have this condition. A bpb criterion of 15 pg/dL for females and 25
pg/dL for males is recommended to reduce anemia risk. Lead exposure is also linked to acute and chronic
nephropathy, impairing glomerular filtration rate (GFR) and increasing chronic kidney disease (CKD) risk
[3].

Lead Toxicity Effects of Lead Exposure During Pregnancy, Health Effects in Children - Lead
exposure during pregnancy poses risks to fetal brain and organ development. Low-calcium diets increase
lead absorption, affecting the fetus. Preventive measures include a balanced diet, avoiding lead sources,
and maintaining a lead-safe home. High lead exposure can cause acute effects like convulsions and coma,
and long-term issues such as behavioral and intellectual impairments. Even low-level lead poisoning
affects behavior, IQ, and academic performance. Treatment involves chelation therapy, environmental
cleanup, and, for severe cases, hospitalization and supportive care [4].

The genetic effects of lead - Lead exposure can cause chromosomal abnormalities and DNA
damage, affecting immunity, the nervous system, and reproduction. While lead compounds like phosphate
and acetate may be cancerous, evidence is mixed. Research on lead-induced chromosome damage is
inconsistent and complicated by factors like co-exposure to other metals and smoking [5].

Lead Exposure's Effects on Immunity and Vulnerability in Children - Lead exposure damages the
immune system by altering immunoglobulin levels, lymphocyte counts, macrophage activity, and shifting
T helper cells to Th2 responses. It worsens delayed-type hypersensitivity and modifies immune responses
by increasing IL-4 and decreasing IFN-y. Children are especially vulnerable due to their developing
organs. Susceptibility to lead poisoning varies with genetics, age, nutrition, medical conditions and
exposure factors [6].

Lead in Dentistry - Lead in dentistry causes Burton lines, weakens enamel, increases caries risk,
and reduces saliva flow in children. It leads to oxidative damage, lowers saliva pH, disrupts bone
components, inhibits oral microbiota, delays mineralization, and worsens dental issues. Long-term
exposure results in cheilitis, fissures, ulcers, and epithelial desquamation [7].

Lead in foods and traditional medicines - Lead contamination in candies can come from tamarind,
chili powder, improper processing, and lead-containing wrappers. Spices from countries like Georgia,
Bangladesh, and Morocco are also risky, with Georgian Kviteli Kvavili having the highest lead
concentration at 48,000 ppm. Traditional and complementary medicines from some countries can pose
significant health risks due to lead. The WHO defines traditional medicine as practices, including manual
techniques and natural medications, aimed at improving health [8,9].

Conclusion - The prioritization of primary prevention through environmental cleanup, improved
public health measures, and breakthroughs in detection and treatment approaches is vital in the endeavors

to protect public health and establish lead-safe settings.
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SUMMARY

Among the factors of environmental pollution, lead contamination remains a pressing global
health issue. Global warming and associated extreme weather events, such as floods and droughts,
significantly impact the migration of lead-containing dust in soil, water, and air. Rising temperatures also
increase lead accumulation in plants, leading to higher concentrations of this toxic metal in food,
household products, and others. Consequently, this situation is directly linked to an increased frequency
of various health problems.
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Introduction: Implementation of the Istanbul standards on the country level requires analysis of
current legal norms and methodologies in forensic medical practice [2]. Of special importance are the
changes in methodology of effective medical documentation in different medical settings, including civil
and parallel healthcare systems, as the final medical conclusions, opinion forming and reporting widely
depends on effective forensic medical evaluations, documentation and practice. The aim of the present
project was to introduce the special documentation form for prison medical service as a part of the IP
implementation activities in Georgia.

Methodology: Both retrograde and forward current evaluations of the medical documentation
practice in prison system was performed. A mixed-methods approach was employed to conduct a
comprehensive study and analysis. Firstly, existing regulatory rules and procedures pertaining to the
practice, documentation and reporting in forensic medical services were reviewed. This was
complemented by quantitative data analysis to identify gaps and assess compliance issues. Secondly,
qualitative methods, such as in-depth interviews and focus discussions were carried out to gather insights
from key stakeholders of prison medical institutions, aiming to explore the effectiveness of existing
procedures, staff capacity and challenges in interaction between relevant state bodies. Provided data, the
identical structures and regulations have been analyzed. Additionally, desk research, involving the

analysis of available information and resources was employed as part of the overall study approach.
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Systemic SWAT analysis was performed with the scope of implementation of Istanbul Protocol standards
of forensic medical documentation.

Results of the Study and Discussion: Since the first steps of Istanbul Protocol implementation
projects in Georgia several gaps and weak points were noticed and analyzed in forensic medical
documentation practice, both in civil and parallel healthcare systems. As the similar projects were
implemented in many post-Soviet countries [1], the comparison of general patterns, regulations and
practice in all of them show huge similarities and the most of the topics could be considered characteristic
for all post-Soviet countries.

Challenges in legal regulations: These challenges were mostly related to the criminal codes and
health legislation. Among the most important changes must be named the regulations related to the forms
of forensic evaluations and documentation; adding the alternative or so called “independent” forensic
examination option in the Criminal Procedural Code made huge step forward to introduce forensic
medical documentation practice in parallel healthcare systems, like police and prison healthcare systems
are.

New definition of the Expert in the same document made possible to use expert opinion of
different medical professionals and not only licensed forensic physicians in the court; this increased
dramatically the pool of experts and made a practice of professional competition among them, which in
its turn stimulated quality of forensic medical evaluations and reporting [3]. The regulations for
confidentiality and consent were updated in health laws, new Law on Patients’ Rights appeared in 2000
considering all aspects of international standards of the field and medical ethics [4].

Challenges in medical practice and documentation: These challenges were commonly related to
the weaknesses in legal norms but not rarely related to the existed old and bad practice. Many of them
still remain as current challenges that the prison healthcare system is facing. Among many others, must
be mentioned the comprehensiveness of physical examination during medical evaluations, which
represents one of the main principles of the Istanbul Protocol and allows effectiveness of entire process of
documentation and investigation [2]; if the physical examination is limited almost only by just
dermatological evaluations and does not include examination of all body systems and parts, it cannot be
enough informative and will lead to the missing of medical evidences. The medical evaluations must be
prompt, especially in detention places, and not delayed for many days and weeks when many of the
physical findings are changed or almost fully vanished; the timing of medical evaluations in many ways
depends on effectiveness of investigation process but sometimes it can suffer from weaknesses of the prison
medical system itself too. Having clear conclusions is the most important part of the forensic report, but
it should not be so dry that is not showing expert opinion of the professional; clear interpretation and
forming of forensic medical opinion must be a crucial part of the report which can be extremely helpful
for investigation and finally for the judge to understand common picture of the case [3].

Introducing new Form for medical documentation for prison medical service of Georgia: As part
of the IP implementation activities in Georgia, the special documentation form for prison medical service
was introduced. The drafts of the short documentation forms according to the Istanbul Protocol were
provided by Physicians for Human Rights and used as templates to create the Georgian form for the prison
healthcare system. The form is reflecting all IP principles of effectiveness of medical documentation and
follows the structure of Annex IV of IP, including: general information about the case, relevant medical
history, allegations of abuse, physical symptoms and/or disabilities related to alleged abuse, psychological
symptoms related to alleged abuse, examination of physical evidence, assessment and conclusion on

degrees of consistency. There are several topics of special interest, as follows:
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The form starts with short reminder about the methodology and international standards. The
referral pathways for the patient and information are particularly emphasized. Informed consent is
specially addressed as there may be challenges of obtaining informed consent in prison system, especially
the consent for photographing injuries or examination and documentation of the injuries related to
genitalia. The content of informed consent is structured in details, including information about referrals
and basic procedural safeguards for the patient. The special consent must be obtained for photography of
injuries. The reason for requesting medical evaluation is underlined as besides of routine medical checking
at the admission of the detainee, other possible reasons may exist like medical complains, accidents, alleged
abuse and etc. The prompt medical examinations will reveal the moments of new injuries development
and help investigation to relate them to the human rights violations.

The special table was developed for description of injuries and marking them on the body diagrams
(see Table 1). The detailed criteria for injury description are placed in the table, together with the alleged
method of infliction. The criteria for description include location, form, sizes, direction, color, surface,
surrounding tissues and other. Each physical finding related to the alleged method of injury must be
assessed with degrees of consistency according to the Istanbul Protocol standards. The overall conclusion

must be made using the same principles of the degrees of consistency.

Table 1. The table for description of injuries and marking on the body diagram
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Conclusion: Despite many positive changes in forensic medical documentation practice for the
Istanbul Protocol implementation in Georgia still remain challenges especially related to the practical
implementation of new legal norms and international standards. The effective system for quality assurance
and control in medical institutions could be recommended, that will contribute to the effectiveness of the
forensic medical practice and documentation and increase capacities of investigation of the cases of alleged

torture and other forms of ill-treatment according to the standards of the Istanbul Protocol.
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ISTANBUL PROTOCOL DOCUMENTATION FORM FOR PRISON MEDICAL SERVICE IN GEORGIA
Forensic Medicine Department, Tbilisi State Medical University, Tbilisi, Georgia

SUMMARY

Istanbul Protocol implementation requires analysis of current legal norms and methodologies in
forensic medical practice. Of most importance are the changes in methodology of effective medical
documentation in different medical settings, including civil and parallel healthcare systems. Both
retrograde and forward current evaluations of the forensic documentation practice was performed.
Systemic SWAT analysis was performed with the scope of implementation of Istanbul Protocol standards.
Several gaps and weak points were noticed and analyzed in forensic medical documentation in prison
medical service of Georgia. Of special interest was examination and documentation of injuries of detained
individuals that must be prompt and thorough; regulations related to the forms of forensic evaluations,
medical interview and examination practice, informed consent for forensic medical examinations and so
on.

Challenges in forensic medical documentation were addressed, especially, the challenges of
informed consent, comprehensive medical examination more than just dermatological evaluations,
confidentiality of information, prompt forensic medical evaluations, forensic medical opinion forming and
interpretation of medical findings. As part of the IP implementation activities in Georgia, the special
documentation form for prison medical service was introduced.

Keywords: Istanbul Protocol, forensic medicine in Georgia, prison documentation form
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Background: Immunotherapy encompasses a diverse array of treatment modalities aimed at
harnessing the immune system to recognize and eliminate cancer cells. The fundamental principle
underlying cancer immunotherapy is to leverage the inherent capabilities of the immune system to mount
a specific and durable anti-tumor response. Unlike conventional treatments, such as chemotherapy and
radiation therapy, which directly target cancer cells, immunotherapy aims to activate or modulate the
immune system to selectively target tumor cells while sparing normal tissues. Key principles of cancer
immunotherapy include enhancing immune recognition of tumor cells, overcoming immunosuppressive
mechanisms within the tumor microenvironment, and promoting durable anti-tumor immune responses.
Targeting tumor-specific antigens: Immunotherapies, such as checkpoint inhibitors and CAR-T cell
therapy, target antigens expressed specifically on cancer cells, thereby minimizing off-target toxicity [1-
3].

Aim of the research was to study and analyze particularities of some key issue aspects of new
immunotherapy challenges and perspectives by CAR-T Cell Therapy.

Methodology: The material of the article was the revised data from scientific publications, which

were processed, analyzed, overviewed and reviewed by generalization and systematization. Research
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studies are based on a review/overview assessment of the development of critical visibility and overlook
of the modern scientific literature. Use the following databases (for extensive literature searches to identify
the particularities of some key issue aspects of new immunotherapy challenges and perspectives by CAR-
T cell therapy): PubMed, Scopus, Web of Science, Clinical key, Tomson Reuters, Google Scholar, Cochrane
Library, and Elsevier Foundations.

Results and Discussion. The inception of chimeric antigen receptor (CAR) T cell therapy has its
roots deeply embedded in the pioneering strides made within the realms of immunology and genetic
engineering, heralding a transformative era in the landscape of cancer therapeutics. While conventional
treatment modalities such as chemotherapy and radiation have long served as the linchpins of oncological
care, their efficacy is often constrained by formidable limitations, compounded by the burdensome toll of
adverse effects, particularly evident in cases of advanced or recalcitrant disease. The quest for more
efficacious and less deleterious therapeutic alternatives has thus catalyzed a profound exploration into the
promising domain of immunotherapy, which leverages the innate potential of the body's immune system
to selectively target and eliminate malignant cells [4,5].

CAR-T cell therapy, emerging from the intricate domains of T cell biology and cancer
immunology, stands as a testament to the transformative potential inherent in this innovative therapeutic
paradigm. T cells, the quintessential vanguards of the adaptive immune system, unparalleled capacity to
discern and eliminate aberrant cells. By ingeniously engineering T cells to express synthetic receptors
endowed with the unique ability to recognize tumor-specific antigens, researchers have embarked on a
monumental quest to augment the precision and potency of the immune response against cancer. CAR-T
cell therapy, a revolutionary cancer treatment, offers potentially long-lasting response in patients with
challenging hematologic cancers, by genetically modifying a patient’s own T cells to express chimeric
antigen receptors (CARs), enabling them to identify and attack the cancerous cells without major
histocompatibility complex (MHC) restrictions [6,7].

The research endeavors are exploring CAR-T cell therapy in various hematologic malignancies
and solid tumors. Despite hurdles linked to tumor heterogeneity and immune resistance, early studies
showcased prospective expansion for CAR-T cell therapy from hematological malignancies to the domain
of solid tumor oncology [8,9].

CAR-T cell therapy hinges upon sophisticated engineering methods to furnish T cells with
chimeric antigen receptors (CARs), enabling them to identify tumor antigens. These CARs are artificial
receptors made up of different functional segments, including an extracellular antigen binding sector, a
hinge and transmembrane domain for structural support, and intracellular signaling domain for cell
activation. The antigen binding domain typically contains a single chain variable fragment (scfv) sourced
from a monoclonal antibody. This allows CAR-T cells to recognize tumor associated antigens (TAAs)
without relying on the major histocompatibility complex (MHC), ensuring precise and efficient targeting.
CAR-T cell therapy’s success depends on selecting specific target antigens expressed on tumor cells while
avoiding heathy tissues. Ideal antigens possess high expression levels in cancer cells, minimal presence in
normal tissues, and essential in oncogenesis.

CD19 is among thoroughly investigated target antigens in CAR-T cell therapy, notably for
hematologic malignancies like B-cell acute lymphoblastic leukemia (ALL) and non-Hodgkin lymphoma
(NHL). As a B cell specific surface antigen expressed across all stages of B cell development, CD19 presents
an attractive target for CAR-T cell therapy [4,7,9]. After recognizing antigens and receiving co-stimulatory
signals, activated CAR-T cells undergo clonal expansion to produce a strong effector cell population,

capable of exerting cytotoxic activity against tumor cells.
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CAR-T cells exert their anti-cancer impacts through diverse mechanisms, such as direct cell
killing, release of cytokines, and attracting immune cells. When they encounter tumor cells displaying
specific antigens, CAR-T cells activate various actions to eradicate cancerous cells and prompt tumor
shrinkage. CAR-T cells demonstrate bystander killing effects, where nearby tumor cells without the target
antigen are eradicated via a phenomenon called antigen spreading. This process is triggered by the release
of cytokines and the presentation of tumor antigens by antigen-presenting cells (APCs), resulting in the
activation of the body's own immune effector cells against the tumor cells. Although CAR-T cells exhibit
strong antitumor capabilities, they can face resistance mechanisms within the tumor microenvironment.
These include immunosuppressive cell populations like regulatory T cells (Tregs) and myeloid-derived
suppressor cells (MDSCs), as well as inhibitory cytokines such as transforming growth factor-beta (TGF-
B) and interleukin-10 (IL-10). To counteract these resistance mechanisms, strategies involve employing
combination therapies with immune checkpoint inhibitors, cytokine modulators, and targeted therapies
aimed at disrupting immunosuppressive pathways.

Conclusion: CAR-T cells utilize a diverse array of effector mechanisms to specifically target and

eradicate tumor cells, presenting a powerful and precise strategy for cancer immunotherapy.
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SUMMARY
Aim of the research was to study and analyze particularities of some key issue aspects of new
immunotherapy challenges and perspectives by CAR-T Cell Therapy. Cancer immunotherapy
encompasses a broad spectrum of therapeutic approaches, each directed towards distinct components of
the immune system or the tumor microenvironment. Major categories include: Monoclonal Antibodies
(mAbs): These engineered antibodies target cancer cell antigens, inducing immune mediated destruction
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through mechanisms like antibody-dependent cellular cytotoxicity (ADCC) and complement-dependent
cytotoxicity (CDC). CAR-T cell therapy, a revolutionary cancer treatment, offers potentially long-lasting
response in patients with challenging hematologic cancers, by genetically modifying a patient’s own T
cells to express chimeric antigen receptors (CARs), enabling them to identify and attack the cancerous
cells without major histocompatibility complex (MHC) restrictions.

Keywords: New Immunotherapy, Challenges, Perspectives, CAR-T Cell therapy
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Introduction: Improving artificial intelligence technologies in pharmaceutical practice faces many
obstacles. The pharmacy best practices that Artificial Intelligence (AI) can potentially improve, as well as
the benefits that Al can provide in terms of treatment protocols and patient outcomes. Another major

obstacle to improving AI in pharmaceutical practice is the difficulty of accessing modern artificial
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intelligence models and algorithms. This challenge can hinder the integration of the most effective and
advanced AI solutions into pharmaceutical operations and lead to challenges in patient care and
operational efficiency. Achieving a balance between developing Al capabilities and maintaining ethical
standards requires the creation of comprehensive frameworks to guide the development and
improvement of Al systems. Effective collaboration ensures that pharmaceutical professionals share the
information they need to gain valuable knowledge and experience in the field of artificial intelligence.
This, in turn, is facilitating the development of artificial intelligence tools that can be fully leveraged to
improve pharmaceutical practices and patient outcomes [1-3].

Aim of the research was to study and analyze characteristics, opportunities and challenges of
electronic systems and digital intelligence in pharmaceutical services.

Methodology: The material of the article was the revised data from scientific publications, which
were processed, analyzed, overviewed and reviewed by generalization and systematization. Research
studies are based on a review/overview assessment of the development of critical visibility and overlook
of the modern scientific literature. Use the following databases (for extensive literature searches to identify
characteristics, opportunities and challenges of electronic systems and digital intelligence in
pharmaceutical services): PubMed, Web of Science, Clinical key, Tomson Reuters, Google Scholar,
Cochrane Library, and Elsevier Foundations.

Results and discussion. Many digital health technologies rely heavily on understanding and proper
use by healthcare professionals. There is a clear need for greater focus, concerted action and investment
in education, training and skills development to ensure that healthcare professionals understand and use
digital health to realize the expected benefits. Universities and education providers provide digital medical
education, with most programs focusing on certificate delivery models. There is a lack of digital medical
education and training, and an initiative focused on the national or professional level could be an incentive
to integrate into education. Pharmacy as a profession is historically associated with information
technology. Hence, it has the ideal abilities and competencies to provide more digital healthcare services
to patients. Realizing the full potential of digital health requires a confident, capable, agile and digitally
savvy pharmaceutical workforce. Only with improved education and training will the pharmaceutical
workforce be able to keep pace with the digital transformation of healthcare. Digital health is largely
shaped by experts outside of the health sector and this provides an opportunity for interdisciplinary
collaboration to develop the foundation of digital health education. Education in pharmacy and
pharmaceutical sciences must be needs-based to meet the current and changing demands of digital health
(4,5].

An electronic health record (EHR) is a digital version of a patient's paper chart. EHRs are real-
time, patient-centric records that make information available instantly and securely to authorized users.
Although EHRs contain patients' medical and treatment histories, an EHR system is designed to go beyond
the standard clinical data collected in a provider's office and can encompass a broader view of patient care.
Pharmacists provide continuous medical care to patients and should be active participants in the electronic
health record, information retrieval and documentation. The use and implementation of the EHR is driven
by changes in funding and policy, and pharmacists should be part of the development and implementation
teams. As healthcare information technology proliferates and eHealth records are developed and
implemented in the healthcare environment, it is essential that the workflows and information needs of
pharmacists are met in eHealth records to optimize the quality of drug therapy and patient outcomes.

Although pharmacists use many different advanced features of electronic health records, three main areas
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of their application are described in the literature: documentation, drug reconciliation, and patient
evaluation and monitoring [6,7].

E-Prescribing and e-dispensing- e-Prescribing is a prescriber’s ability to electronically send an
accurate, error-free and understandable prescription directly to a pharmacy from the point of care. It is
an important element in improving the quality of patient care. e-Dispensing is defined as the act of
electronically retrieving a prescription and giving out the medicine to the patient as indicated in the
corresponding e-prescription. Once the medicine is dispensed, the dispenser reports via software
information about the dispensed medicine(s). The benefits of both technologies include enhanced patient
safety, reduced drug costs, increased access to patient prescription records, and improved pharmacy
workflow [8-9]. Electronic prescribing and electronic dispensing-is the ability for a prescriber to
electronically submit an accurate, error-free, and understandable prescription directly from the point-of-
care pharmacy. This is an important element in improving the quality of patient care. Electronic
dispensing is defined as receiving a prescription electronically and dispensing a drug to a patient as
specified in the corresponding electronic prescription. Once a drug is dispensed, the dispenser provides
the program with information about the dispensed drugs. The benefits of both technologies include
improved patient safety, lower drug costs, increased access to patient prescription records, and improved
pharmacy efficiency [3,5,8].

Improving artificial intelligence technologies in pharmaceutical practice faces many obstacles. The
biggest one is the lack of research examining the effectiveness, applicability, and outcomes of
implementing artificial intelligence in pharmaceutical practice. With Al playing an important role in
healthcare sectors such as the pharmaceutical direction, it is imperative to ensure ethical, fair, secure and
error-free decision-making processes. Effective collaboration allows the exchange of information between
pharmacy specialists, which is important for obtaining valuable information and knowledge in the field
of artificial intelligence. This, in turn, is facilitating the development of artificial intelligence tools that
can be fully leveraged to improve pharmaceutical practices and patient outcomes.

Conclusion: So integrating artificial intelligence into pharmacy practice presents opportunities and
challenges. Al systems promise to speed up task completion and improve operational efficiency, but there
are challenges that must be overcome in implementing, operating, and improving Al. Furthermore, it is
important to highlight the benefits and added value that AI systems bring to the pharmaceutical care

services to mitigate challenges and demonstrate the potential to improve patient care and outcomes.
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SUMMARY
Aim of the research was to study and analyze characteristics, opportunities and challenges of

electronic systems and digital intelligence in pharmaceutical services. Integrating artificial intelligence
into pharmacy practice presents opportunities and challenges. Al systems promise to speed up task

completion and improve operational efficiency, but there are challenges that must be overcome in
implementing, operating, and improving Al. With the necessary financial support and comprehensive
education and training initiatives, these challenges can be overcome. It is important to highlight the

benefits and added value that Al systems bring to the pharmaceutical care services to mitigate challenges
and demonstrate the potential to improve patient care and outcomes. Shared decision-making between
healthcare workers and patients requires trust, a sense of partnership and transparency in their

interactions. Healthcare professionals become collaborators on the patient's journey to health, yet still
provide empathy and a human touch to support patients' well-being. The pharmacy profession has the

ideal aptitude and competencies to provide more digital healthcare services to patients.

Keywords: Electronic systems, digital intelligence, pharmaceutical services.
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Introduction: Pharmacists have a lot of public health functions that can benefit from the unique
experience of pharmacists, which may include pharmacotherapy, pharmaceutical care, and pharmacy
assistance. In addition to dispensing medicines, pharmacists have proved to be an accessible resource for
information on health and medicines. Being a health care professional means being part of a team that is
focused on one goal — helping the patient achieve better health. Pharmacists are a part of this health care
team, and their duty is to help the patients make the best use of their medication. This is a big job one that
pharmacists cannot do alone. Thus, within their profession, pharmacists have developed other categories
of pharmacy workers to help get the work done more efficiently and allow pharmacists to be more focused

on the patient [1-3].
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Goal: The main aim of the study was to analyze some key issue aspects of pharmacists’
vocational challenges, opportunities, outlooks, objections, appearances and indentation in general and
public health care direction.

Methodology: Research objectives are materials of sociological research: the study was
quantitative investigation by using surveys. The in-depth interview method of the respondents was
used in the study. The approved questionnaires were used. Questionnaire for pharmacist specialist,
health care specialists and patients. The data was processed and analyzed with the SPSS program.

Results and discussion: Pharmacists have a lot of public health functions that can benefit from the
unique experience of pharmacists, which may include pharmacotherapy, pharmaceutical care, and
pharmacy assistance. In addition to dispensing medicines, pharmacists have proved to be an accessible
resource for information on health and medicines. The centralized position of the pharmacist in the
society and clinical competence are invaluable. It is important to review and integrate public health
practices into pharmacological training and pharmaceutical care. Encouraging cross-training will also
increase the resources and help meet the needs of the workforce in the fields of pharmacy and public
health. The Georgian Pharmacists Association has strongly supported the role of the pharmacist in public
health. Through Trans disciplinary approaches, it is assumed that the pharmacist’s contribution to public
health, health care, health education, disease prevention and health promotion, public health promotion
and the quality of health will help in achieving optimal public health outcomes [4,5].

As pharmacists proceed to become more clinically-oriented health care professionals, with
increased responsibilities, liability and accountabilities for pharmaceutical care clear pathways for
workforce development, coupled with professional recognition and credentialing of practitioners, is an
important consideration [6,7]. The rational use of drugs remains the exception rather than the rule. For
those people who do take medicines, more than half of all prescriptions are incorrect and more than half
of the people involved fail to get them correctly. The global trend is for pharmacy to continue to become
a more clinical, patient-facing profession, with enhanced responsibilities and accountabilities for
pharmaceutical care in clinical environments; hence, clear pathways for workforce development, coupled
with professional acknowledgment [8,9].

Today, the pharmacist profession in Georgia is impaired, pharmacist profession is deleted from
health adjustable medical fields, therefore degree in pharmacy or higher education in pharmacy losing
profession opinion and values. In Georgia not conducted pharmacists certification, re-certification,
accreditation and licensing state programs. Therefore profession pharmacist specialty becomes given
position by the pharmacy owner, and not only from the university awarded qualification. Pharmacist as
regulated medical specialists ignored in Georgian Health-care System. In the state health policy, it is
necessary to develope pharmacist profession’s concepts and common principles. Pharmacist profession
should become regulated health care job, look like family doctor. In Georgia should be developed and
implemented pharmacists registration, licensing, and accreditation new standards accordance with
international pharmaceutical programs demand [6,10].

Responsible use of medicines implies that health-system stakeholder activities and capabilities are
aligned to ensure that patients receive the right medicines at the right time, use them appropriately, and
benefit from them. Bringing the right drugs to the patients who need them demands the engagement of
all actors, including state, governments, and a vision on how to integrate society, public, people and private
interests and to mobilize resources. It is important for public and people to be guaranteed that spending

on pharmaceuticals represents good value for money. In view of their extensive academic background and
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their traditional role in preparing and providing medicines and informing patients about their use,
pharmacists are well positioned to expect responsibility for the management of drug therapy.

Conclusion: A pharmacist is a personality who is professionally competent and qualified to prepare
and dispense medicine. The Pharmacist dispense drugs, check patient’s health, and make sure that drugs
do not interact in a harmful route. Pharmacist are drug experts eventually interested about their patients’
wellness and health. Public health service interventions, higher level pharmaceutical care, rational
pharmacotherapy and effective medicines supply chain management are main components of an
accessible, sustainable, affordable and equitable health care system which ensures the efficacy, safety and
quality of drugs. It is clear that pharmacy has a great role to play in the health sector reform process. To
do it so, although, the role of the pharmacist needs to be redefined and reoriented. Pharmacists have the
capability and possibility to enhance therapeutic results and patients’ quality of life within accessible
resources, and must position themselves at the forefront of the health care system.
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THE SCIENTIFIC DISCUSSION OF SOME KEY ISSUE ASPECTS OF PHARMACISTS’ VOCATIONAL
CHALLENGES, VISION, OPPORTUNITIES, OUTLOOKS, OBJECTIONS, APPEARANCES AND
INDENTATION IN GENERAL AND PUBLIC HEALTH CARE DIRECTION
Yerevan State Medical University After Mkhitar Heratsi, Yerevan, Armenia;
2Tbilisi State Medical University, Tbilisi, Georgia; * David Tvildiani Medical University, Tbilisi, Georgia;
*National University of Pharmacy of Ukraine, Kharkiv, Ukraine

SUMMARY

The main goal of the study was to analyze some key issue aspects of pharmacists’ vocational
challenges, vision, opportunities, outlooks, objections, appearances and indentation in general and public
health care direction. The study was a quantitative investigation and analysis by using questionnaires.
Were conducted a survey study. The in-depth interview method of the respondents was used in the study.
The approved questionnaires were used (Respondents were randomly selected): Questionnaires for
pharmacist specialist, for health care specialists and for patients. According the study results found: Being
a health care professional means being part of a team that is focused on one goal- helping the patient
achieve better health. Pharmacists are a part of this health care team, and their duty is to help the patients
make the best use of their medication. Pharmacists have a lot of public health functions that can benefit
from the unique experience of pharmacists, which may include pharmacotherapy, pharmaceutical care,
and pharmacy assistance. In addition to dispensing medicines, pharmacists have proved to be an accessible
resource for information on health and medicines.

Keywords: Pharmacists’, vocational, challenges, opportunities, outlooks, objections, public, health
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Introduction: Currently, increasing attention is being paid to the presence and fate of active
pharmaceutical ingredients, solvents, intermediates and raw materials that may be present in water and
wastewater, including pharmaceutical wastewater. Traditional wastewater treatment methods, such as
activated sludge, are insufficient to completely remove active pharmaceutical ingredients and other
wastewater components from these waters. Pharmaceutical wastewater has direct and indirect impacts on
the environment and health, especially near pharmaceutical industrial sites. Although pharmaceutical
factories produce untreated or partially treated wastewater, drinking water sources are contaminated.
Various classes of pharmaceutical compounds such as analgesics, antidepressants, antihypertensives,
contraceptives, antibiotics, steroids, hormones, etc. were detected in water samples ranging from mg/L to
ug/L. Although the quantities detected are very small, they are highly toxic to humans, animals and
aquatic life. To protect the environment and lifestyles from health risks, the concentration of
pharmaceutical compounds in medical wastewater entering drinking water sources should be regularly
monitored. This article highlights the toxicity, health risks, and environmental risk assessments associated

with pharmaceutical contaminants [1,2].
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Goal: Aim of the research was to study and analyzed study some key issue aspects of features of

medicines turnover and its influence on environment and medical-ecological safety challenges globally.

Methodology: The material of the article was the data from scientific publications, which were
processed, analyzed, overviewed and reviewed by generalization and systematization. Research studies
are based on a review/overview assessment of the development of critical visibility and overlook of the
modern scientific literature. use the following databases: (for extensive literature searches to identify study
some key issue aspects of features of medicines turnover and its influence on environment and medical-
ecological safety challenges globally). PubMed, Medline, Web of Science, Scopus, Web of Knowledge,
Clinical Key, Tomson Reuters, Google Scholar, Cochrane library, and Elsevier foundations, national and

international policies and guidelines.

Results and Discussion. The production and consumption of pharmaceuticals results in the
presence of active pharmaceutical ingredients (APIs) in the ecosystem. Active ingredients enter the
marine and terrestrial environment through release from manufacturing facilities, into wastewater after
consumption of the drug in question, or through improper disposal of expired or unused drugs. The use of
medicinal products in veterinary medicine may also result in the release of active substances into the
environment, for example through the use of wastewater for irrigation, agriculture, aquaculture or the
disposal of animal carcasses treated with veterinary drugs. The presence of APIs in the ecosystem can have
a number of side effects, such as: Bacterial resistance to antibiotics and changes in the activity of digestive
glands in marine life, reproductive toxicity in amphibians and feminization of fish. Another striking
example of the impact of APIs on the ecosystem is the sharp decline in vulture populations due to the
presence of diclofenac residues in cattle carcasses [3-4]. Demographic, epidemiological and lifestyle
changes, such as the aging of the population, the increase in chronic diseases, the availability of cheap
generic treatments and easy access to a large number of over-the-counter medications, have become key
factors in the growth of the pharmaceutical industry. The global increase in drug consumption has led to
greater international awareness of the problem of unused pharmaceuticals (UPs) in households and the
harmful environmental and health consequences of their improper disposal. Drugs in the environment
are challenging because they are designed to interact with a living system and produce a pharmacological
response at low doses, making them dangerous to the environment even at low concentrations [5,6].

Pharmaceutical products enter the environment through two main routes: excretion and
insufficient elimination. In both cases, pharmaceuticals end up in sewage treatment plants, which are
generally not designed to remove these pollutants from wastewater. Drugs have been found mainly in
surface water, but also in groundwater, soil, manure and even drinking water. The presence of drugs in
freshwater and terrestrial ecosystems can lead to the release of drugs into wildlife with the possibility of
bioaccumulation. People are then exposed to drugs through drinking water and their residues in crops,
fish, dairy products and meat. The effects of pharmaceuticals entering aquatic environments are of
increasing concern, with impacts ranging from molecular changes to population-level effects.

Pharmaceutical and personal care products (PPCP) in the environment are a hot topic. Veterinary
antibiotics, prescription drugs and cosmetic products are discarded from a variety of sources and regularly
enter the environment, where they occur in small quantities in wastewater, surface and ground water,
silt-laden agricultural soils, aquatic and terrestrial biota, and wet drinks Water. The public should become
aware of this and is calling on the scientific and regulatory community to assess the potential risks to

human health and the environment and take appropriate action if necessary.
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The chemical pollutants such as pesticides, biocides or industrial chemicals, the release of
pharmaceuticals into the environment must be regulated to ensure adequate information and transparency
about the environmental impacts of pharmaceuticals; adequate and reliable assessment of environmental
risks of pharmaceutical products; prevent pharmaceutical products from entering the environment
throughout their entire life cycle and control releases of pharmaceuticals into the environment when
prevention is not possible. Environmental pollution caused by pharmaceuticals is a complex public health
problem that is scientifically controversial and affects multiple stakeholders with different interests and at
different organizational levels: governments, non-governmental organizations, academic institutions,

manufacturers, industries and families.

Conclusions: So after drugs enter the body, they are destroyed, neutralized, metabolized and
converted into new compounds. Preventive measures include rational pharmaceutical consumption,
prescribing greener drugs, or designing pharmaceuticals that are benign and easily biodegradable,
improved disease prevention, personalized medicine, enhanced dimensioning of pack sizes, and
marketplaces for redistribution of unused pharmaceuticals. The next step is to prevent unavoidable waste
to reach the environment, so proper collection and disposal of unused pharmaceuticals is of utmost
importance. Finally, educating health professionals and the public and partnership between
environmental and healthcare scientists are of vital significance in all stages of the pharmaceuticals’

lifecycle. Minimalization of the level of pharmaceuticals in the environment will benefit human life.
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SUMMARY
Aim of the research was to study some key issue aspects of features of medicines turnover and
its influence on environment and medical-ecological safety challenges globally. Pharmaceuticals are
essential for human health, but they become an environmental concern when entering the
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environment which occurs when residues are excreted after consumption or when unused
pharmaceuticals are discarded improperly. Although there are no developed detection methods for all
pharmaceuticals that reach the ecosystem, certain groups have been proven to cause adverse effects
on ecosystems, including increased mortality in aquatic species and changes in physiology, behavior,
or reproduction. Particular attention is devoted to these groups of pharmaceuticals and their
environmental impact. Various policy interventions are recommended across the lifecycle including
source-directed, user-orientated, and waste management measures, to prevent the creation of
household pharmaceutical waste and to ensure environmentally friendly ways of pharmaceutical
household waste disposal. Preventive measures include rational pharmaceutical consumption,
prescribing greener drugs, or designing pharmaceuticals that are benign and easily biodegradable,
improved disease prevention, personalized medicine, enhanced dimensioning of pack sizes, and
marketplaces for redistribution of unused pharmaceuticals.
Keywords: Features, medicines, turnover, influence, environment, health, ecological safety

Oo

o@‘g‘r/[}oé—@cﬁg (905(0(’360330@0, 30606-0 50(’)63(’93006-0, 30606-‘? 30@06—@060330@0,
jgm‘ggog (906-(‘0(’960330@0

68096039 Loobhgerglim gemmdomyée agodho COVID-19-0b gogézgemgdol

3Gmaggoendgho 3ol Lodyoemmgdgdol godmygbgdal momdsdy
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SOME INTERESTING GLOBAL FACTS ABOUT THE USE OF PREVENTIVE MEASURES AGAINST
THE SPREAD OF COVID-19
Academy of Preventive Medicine of Georgia, Tbilisi State Medical University Department of Hygiene
and Medical Ecology, Grigol Robakidze University, Caucasus University

SUMMARY

Based on a survey conducted in 28 countries in Europe, Asia, the US and South America during
the COVID-19 pandemic, it was found that one-third (33%) of respondents worldwide used medical masks
during the pandemic. Most often they are used by the population of Korea (94%), Thailand (81%) and
Afghanistan (74%). Only 15% of the world's population used gloves. Italy was the leader in this matter
(40%). A third of respondents in Afghanistan (32%), a quarter in Armenia and Palestine (26%) share the
use of gloves in terms of protection against coronavirus. More than half (54%) of respondents worldwide
used disinfectants. People from the Philippines (86%), Malaysia (84%) and Thailand (79%) were the most
attentive to their use. At the time of the survey, only 14% of the world was in self-isolation. France was
the leader in this matter (70%). In Turkey, Bosnia and Herzegovina, 100% of the respondents said that
they did not use self-isolation for the prevention of coronavirus.

Keywords: Medical masks, gloves, disinfectants, self-isolation
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dongem Bbemagzemomdo godm 3ombyemos géce 3gLedgeoe (33%) 35bcgdnol Emb aygbgdcos Lodgeonzobm
boogdl. yggemodg bdotoco 3vor 0ygbgdbgb 3mégel (94%), (oecmobeool (81%) o 93wmobgoal (74%)
dmbobemgmds. Gnlgomolb ogggeoesdo - 13% dgdmbgggode. boemdgdobodo dg36oce bo3emgde bomds
ogm oce d60hobgmdo (5%), 39é3ob0sde (3%) oo bogtemobogddo (1%) [2,3].

bgemmomdobgdem Lotggommds dbmogmmoml  dmbobemgmdol dbmemome 15%. ogomo,
0393 Bo68moggbwd 3B mbogamLol gogé3gemgdel yowgl 3960L Bbmayemomdo, 93 Lo Jombdo
moEgto ogm (40%). z08mombymms dglodgrme ogmobgmde (32%), dgmmbgro LmBbgmbs oo
3oemgbhobodo (26%) 0Boobrgdcod 3MEmbgatnLoligob o330l mgoembodoloo bgemmom8sbgdal
393mygbgdol. 3o,  Bmgogbmo  dggybol  Bmbobemgmds  3Gogdhognemoe 96 aygbgdeos
0bcongoenemmto o330L 93 0blhE1IgbhL - Bogommoamsc, myerdgemdo (2%), bogeemobogodo (4%),
d)ooq)ol;@ao, 36)@0@0080’) 3033@(‘050030, dmlboo o 336800600306030 (5%), 6)3[}80)0[) 033@3(4)030030
(6%) [2,3].

bgemgdol bocogBobagggizom Lodnommgdgdmsb o 39330693000 BrgMBotrgmos dgotrgo00 o™
bgemboyégemo oym. olig dogommomace, bmegemomdo GgL3mbrogbhos bobggaédg dghoe (54%) oygbgdced
bocegBobagggzom Lodyoemgdgel. domo godmygbgdebode yggemedg ynéowmgdesbo sxmdmBbs v80ols
93946980L dmbobemgmds, 396dme 30 ogoemadabgdol (86%), doemonBool (84%) o (ooemobeool (79%)
dmbobemgmds. Eylgemol g3ggéo0ode 3 0bldEdgbhl 0ygbgdos dmbobemgmdal m0mgdol 3gmmbgeon
(23%). 069030 o0 30 30Lhob30 dgLvdodabioce 10% coo 14% [2,3].

653 399bgdo 30008memo300L Lo 30mbl, godm ombgol 3géomedo Bbmagemomde dbmemmmeo
14% 03yma3gdmees 30008memo0odn. Loogrobggmo mmoEgemdEs 93 Lo 30mbdo (70%). cmyégdqedo,
dmLboolo o \33(43300800306030 30800 300’)53@000 100%-3o 3060(350@0, &Hm3 0’>3oooo%ooq>oBoo
JmGmbogaémlol  3Bmagommogdhogol  808bom 06 go8mnygbgdoom.  GbLgmel  ogggoesdo
393m 300bemmo Foeremme 2%-35 30306000 0930008MENO(300L. FENMBOEHEOE Zo8m Jombryemas 9%-
3o gobopbocy, Gm3 olbobo mogo3gol 960boe Bmdgdl 6  B0docmogbgb. 93 Lo ombarob
©0393306g300 0ligg eErggemo o 3530Lhobo oy MEbgb (gbodsdoboc 32% oo 43%). GHyLgdel
dmbobemgmdol 8gmmbgeon (23%) oliggg 9606006 8m3gaL 96 Jodotrcogeos 93 Lodyms300da. godm jombgol
3e™30emgds 95% bromdol mbgdg dgoggbos + 3-5%-b [2,3].

$063mb 94L3961g00b ol 33600, dboemgod&gdol Nyneormgdm gi3930Ls o 0brngocommno
©o330L  Lodyoemgdgdol  godmygbgdobode  gyemgéomo  o8m30cgdyemgds  gobos  Lbgocolbge
939469830 30EHMbogamLol 0bhgbloy&o gogezgemgdel 808g30. $968mb ggbgerocmyéo wotgdhmecl
ngdoo: ,BOommmge bobggoeliaggémdo Bogbrnemol 3géomede sboemgedgoe 33069896 mogol
©o93030  d060gbgdol  godmygbgdel  dgbodemgdemmdgdl’. 806  olggg BmnBmes dom, PG
30lybolidggdemmdnm dm 30c0g0mbgb mogol od|3og0 Lodyoemgdgdel godmygbgasl [1].

3>3mygbgdnemo @00960@36‘):

1. T'maBa BO3 BO3JIOXKHUTI BUHY 3a BCITBIIIKH COVID-19 Ha MOJIOZEXD
https://www.rbc.ru/society/31/07/2020/5f2393£39a7947aa50e4760d

2. N3-3a KOpOHABHUpYCa TP YeTBEPTH KUTeIeH 3eMIU CTalIX Jallle MBITh PyKH.
https://vz.ru/news/2020/3/30/1031620.html -55

3. Pomup/Gallup International: moutu mo0BUHA JXUTEIEH IIAHETH BEPUT B €CTECTBEHHOE
npoucxoxgenne COVID-19 https://romir.ru/studies/romirgallup-international-pochti-polovina-

jiteley-planety-verit-v-estestvennoe-proishojdenie-covid-19
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0em9gbob &g Jobrom&odgocmo, 806060 gocm@Bzmd00bo, Jotr0bg F0cmboot0dz00mo,
J9029506 Jobomtrodzocmo
6980096039 Loobhg@glm gemmdomy®o ggoghe COVID-19- ob gogégemgdol 3Gmagocmogho ol
bodyoemgdgdol go8mygbgdol cromdodg
Logotrmggemml 3emazoemodho 3o 3gwo30bol 893609693000 o 35009305, by dogogbobs o
boaa@oeosm Ssm@maoob @33‘)60‘)80600’ 6(430800@ 6mbododob 360336[}00300,
30330[)00[) 060336b068®o
6980739

COVID-19-0bs 306@3300[} Qémol) 8360030[), 0300l, ©33-bo o boabégm oaaéosob 28 d3380603o
50006360@0 808003000530[) bo%ndsaqﬁg 6006330, 6Hmd dogem 3[)0003@00030 603(‘030005‘3@000 36000
dgLodgeen (33%) 30bcegdaol cotmb 0ygbgdos Lodgeonbm bowmdgdl. yggemodg bdotoce 8oar aygbgdgb
3™6gol  (94%), dHooemobol (81%) o ogmobgmol  (74%) Bmbobemgmds.  bgemmsmdsbgdoo
Lobrggdemmodes Bbmagemoml 8mbobemgmdol dbmemmee 15%. odoemos 3 bozombdo mogéo ogm
(40%). godm gombyemoms dgbodge o3mobgemde (32%), dgmmbgron Lemdbgmbs o 3oemgbebodo (26%)
08006980bgb  3mBMbogoeLolgob  ogel  mgoembsdolom  bgemeomdobgdol  3e8mygbgosb.
dbmagemomdo Ggldmbrogbdms bobggoédyg dghe (54%) oygbgdcos LocogBebaggdizom Lodyoemgdgal. domo
393mygbgdobodo yggmodyg ynéomgdosbo dmBbro ogocmodebgdol (86%), docmsonBool (84%) coo
(ho0emobol  (79%)  dmbobemgmds.  godmzombgol  3g6omedo  dbmogemomdo  8bmemme  14%
03yma3qdmEEs 030008meo300d0. LoggErobggmo oYM 93 Lo 3ombdo (70%). gemmdsemyboc
6030030005‘3@000 9%-3o 6060350@0, &m3 obobo m03q>033ob 060606 300806[) N 80306)0’)03@636. RY:)
Lo 3000br9b o 39330698000 G0 S 3530LHobo CEgEMIbgb (3gLododaboce 32% oo 43%).
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