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THE COMPARABLE ANALYSIS OF RUTIN AND ASCORBIC ACID 

ACTIVITIES IN SOME FRUITS AND VEGETABLES 

Wajhiya Ashreen, sv. Shoghik Hakobyan, Hasmik Vahradyan 

Abstract: Antioxidants can rid the body of free radicals, toxic byproducts of 

chemical reactions that take place in the body every day. Vitamins such as P and C 

are natural antioxidants; also, they have anti-inflammatory and antiviral properties. 

The main function of vitamin P is to keep the blood vessels healthy and it lowers blood 

pressure by relaxing the muscles of cardiovascular system. Vitamin C is needed for 

hydroxylation reactions in collagen synthesis and its deficiency results to scurvy. 

on. In 

case of deficiency of vitamin P, the organisms would need vitamin C in much larger 

quantities than can be supplied by a normal diet. The experiment focused on 

quantitative determination of vitamin P and C in different sorts of vegetables and 

fruits by titration method and also in some samples we have done comparable 

analysis.   

Keywords: Antioxidants, vitamin P, bioflavonoids, vitamin C, scurvy.  

Introduction: 

Antioxidants can rid the body of free radicals, toxic byproducts of chemical 

reactions that take place in the body every day. The body is exposed to free radicals 

through exercise, pollution, smoking, and many other factors (19). Vitamin P is a term 

that was once used for a group of plant compounds called flavonoids. Flavonoids, 

also known as bioflavonoids, are a family of polyphenol plant compounds with six 

subclasses including flavonols, flavones, flavanols, flavanones, isoflavones, and 

anthocyanidins. There are currently over 6,000 known flavonoids. When first 

extracted from an orange by scientists in 1930, they were thought to be a new type 

of vitamin and, therefore, named vitamin P. This name is no longer used, as 

flavonoids are not actually vitamins [17]. There are several types of flavonoids found 

in fruits, vegetables, tea, cocoa, and wine. Studies suggest that they act as 

antioxidants and may help to protect against chronic diseases [1]. Increased intake of 

fruits and vegetables has been associated with reduced incidence of some types of 

cancer and heart diseases [16] and it is attributed to their significant levels of 

biologically active components with physiological and biochemical functions which 

eep-

colored fruits and vegetables, such as berries, cherries, and tomatoes. The tomato 

(Lycopersicon esculentum) is the most widely consumed fresh vegetable in the 

https://www.healthline.com/nutrition/polyphenols
https://www.healthline.com/nutrition/11-reasons-to-eat-berries
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industrialized world and it is found at the base of the pyramid of the Mediterranean 

diet [11]. It is also widely used for the production of derived products such as juice, 

purées, ketchup or soups [18,6]. The tomato is known to be beneficial for health, 

especially with regard to the development of chronic degenerative diseases mainly 

due to its high content in health-related compounds such as ascorbic acid, 

carotenoids (in particular, lycopene), and phenolic compounds thus having 

antioxidant capacity [5].  

Vitamin P have antioxidant, anti-inflammatory, antiallergenic, antiviral, and anti-

carcinogenic properties, also its main function is to keep blood vessels healthy. It is 

found in the rind, pulp, skin of fruits such as lemons, grapefruits, oranges, lime, 

grapes, cherries, plums, peaches, apricots, apples, berries, vegetables such as green 

and yellow peppers, tomatoes, onions, broccoli, parsley, also bee propolis, green tea, 

black tea, whole grains such as buckwheat. Because of its ability to relax the muscles 

in the cardiovascular system, there is a possibility that Vitamin P may play a role in 

lowering blood pressure. Some other areas being researched are Vitamin P's ability 

to interfere with growing tumors, and how it affects other types of bleeding such as 

nosebleeds, hemorrhoids and bleeding in the retina. The elderly requires generally 

a little higher intake of it.  Pregnant and breastfeeding woman can be deficient as 

nutrients generally passed to child. Diabetics can be deficient of this vitamin. Aspirin, 

birth control pills and antibiotics either block or break down bioflavonoids leading to 

deficiency [19]. 

 Ascorbic acid (vitamin C) is a water-soluble vitamin, which cannot be 

synthesized in humans, monkeys and guinea pigs but synthesized in other animals 

such as birds and in plant hosts [2]. Humans lack the enzyme L-gulono lactone 

oxidase, so it becomes an essential vitamin and people must ingest it. This vitamin 

occurs as a white or slightly yellow crystal or powder with a slight acidic taste, it is 

heat-sensitive, and historically, preparation (boiling or cooking) has removed the 

nutritional value. On exposure to light, it gradually darkens. In the dry state, it is 

reasonably stable in air, but in solution, it rapidly oxidizes [8]. The chemical name of 

ascorbic acid is L-ascorbic acid (vitamin C). The empirical formula is C6H806, and the 

molecular weight is 176.13. Reichstein achieved the synthesis of ascorbic acid in 1933, 

followed by industrial production of ascorbic acid two years later by Roche. 

Today, vitamin C identical to that occurring in nature is produced on a very 

large industrial scale. The ultimate raw material for the production of vitamin C 

(ascorbic acid) is corn or wheat [12]. One of the most important properties of vitamin 

C is that it is an antioxidant; it helps to neutralize harmful free radicals [13]. It 

scavenges superoxide, nitroxide, hydroxide, hydrogen peroxide, participates in the 
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reduction of vitamin E, and plays crucial role in electron transport, hydroxylation 

reactions and oxidative catabolism of aromatic compounds in animal metabolism. 

Ascorbic acid and antioxidant capacity can be useful quality indicators in fruits and 

vegetables because they are sensitive parameters providing an indication of cultivar, 

environmental conditions, use of production techniques and storage conditions after 

post harvesting and how it affects to organoleptic characteristics or nutritional 

components [9,7,10]. Vitamin C is needed for hydroxylation of amino acid residues 

during collagen synthesis. Collagen is the main constituent of blood vessel walls, skin, 

bone, cartilage, tendons and basement membranes. Lack of vitamin C decreases 

transcription of pro-collagen. Additionally, a lack of ascorbic acid leads to epigenetic 

DNA hyper methylation and inhibits the transcription of various types of collagen 

found in skin, blood vessels, and tissue. A deficiency of ascorbic acid results in scurvy, 

a disease characterized by bleeding of gums, loss of teeth, fragile blood vessels, 

swollen joints, fatigue, muscle weakness, joint and muscle aches. Vitamin C 

participates for the growth and repair of tissues in all parts of the body, it helps to 

prevent and treat common cold, mental illness, infertility, scurvy, cancer and 

Acquired Immune Deficiency Syndrome (AIDS) [3]. It is necessary to take 30-70 mg 

of vitamin C daily to maintain the normal functions of the body. The main sources of 

this vitamin are citrus fruits, strawberries, peppers, tomatoes, cabbage, and spinach. 

The concentration of ascorbic acid in plants depends on climatic conditions as well 

as the content of plant nutrients. Many fruits grown in the southern regions 

accumulate less vitamin C than in the northern regions, which is due to the weather. 

Studies have shown that in cool summer conditions, plant hosts produce more 

ascorbic acid in fruits and vegetable [2]. Under major stress the body's systems go 

into overdrive and use up bioflavonoids and Vitamin C extra fast so need to be 

replenished quickly. These two vitamins usually are found in the same foods and 

bioflavonoids (vitamin P) often used in vitamin C supplements because they enhance 

factor' by slowing down its oxidation; in case of deficiency of vitamin P the organism 

would need vitamin C in much larger quantities than can be supplied by a normal 

diet [14]. 

Materials: 

Laboratory scales, pestle and mortar, measuring flasks, conical flasks, pipettes 

and glass cup  

Reagents: 

For determination of vitamin P 
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Potassium permanganate (KMnO4, 0.01M), concentrated sulfuric acid, indigo 

carmine (C16H8N2Na2O8S2, 2% solution prepared in concentrated H2SO4), distilled 

water.  

For determination of vitamin C 

Concentrated hydrochloric acid (HCl, 2% solution), potassium iodine (KI 1% 

solution), potassium iodate (KIO3, 0.001N (prepare from 0.01N solution by diluting it 

10 times)), 0.5% starch solution, distilled water. 

Principle of Methods: 

Both procedures are based on titration methods.  

Flavonoid compounds with vitaminP activity are oxidized by potassium 

permanganate. The indicator is the indigo carmine, which forms a yellow color with 

potassium permanganate as a result of flavonoids oxidation. 

Potassium iodate is reduced by the action of ascorbic acid to form free iodine 

which is stained with starch solution. 

Procedures:  

Determination of vitamin P: Mash 3 g of vegetable raw material in 50 ml of 

distilled water. Boil solution 5 minutes, freeze and filter. In conical flask fill in 10 ml 

of filtrate, add 10 ml of distilled water, 5 drops of indigo carmine solution. Blue color 

will be formed. Titrate the solution with 0.01M KMnO4 till formation of yellow color, 

which resists 30 minutes.  

Determination of vitamin C: Mash 5g of raw vegetable material with distilled 

water, transfer in   measuring flask and adjust volume till 100ml. Filter the solution. 

In 100 ml conical flask pour 10 ml of filtrate, add 1 ml of HCl, 0.5ml of KI, 2 ml of 

starch solution and 10ml of distilled water. Titrate this mixture with 0.001N KIO3 

solution till formation of blue color. Parallel fulfill titration of control sample. Control 

sample contains distilled water instead of filtrate [2]. 

Amount of vitamin P is calculated by the following formula 

𝑿 =
𝟎.𝟎𝟎𝟔𝟒∗𝑽∗𝟓𝟎∗𝟏𝟎𝟎

𝟏𝟎∗𝑯
, 

where, X  amount of vitamin P in the recalculated amount of rutin, mg%, 

0.0064  amounts of flavonoids(mg) which are oxidized by adding 1 ml of 0.01M 

KMnO4 solution (recalculated for rutin), V  volume of 0.01M KMnO4 solution used 

for titration, ml, 50  vitamin P solution volume obtained from plant extract, ml, 100 

 vitamin P recalculation factor mg%, 10  total volume of vitamin P taken for titration 

with KMnO4 H  weight of sample, g.  
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Amount of ascorbic acid is calculated by the following formula 

𝐶 =
(𝑉1−𝑉2)∗𝐾∗0.08806∗100

𝐻
, 

C  amount of ascorbic acid in 100g of sample, mg%; V1  volume of KIO3 used 

for titration of ascorbic acid solution, ml; V2 - volume of KIO3 used for titration of 

control solution, ml; K  KIO3 titration correction; 0.08806  0.001N KIO3 

recalculation coefficient, mg; 100  recalculation coefficient, mg%; H  weight of 

sample, which corresponds to 10ml of ascorbic acid solution, g. 

All experiments were conducted in triplicates, results were represented with 

mean, and standard deviation calculations by Microsoft excel program. 

Results: 

Results of determination of vitamin P are represented in figure 1.  

As seen from the data, high content of vitamin P is observed in peppermint 

(0.82mg). In orange and eggplant we got the similar results(0.37mg and 0.36mg 

respectively). The lowest content is in tomato (0.16mg). Relatively high content was 

found in black grapes where vitamin P content was approximately 2 times less than 

peppermint.  

 

Results of determination of vitamin C are represented in figure 2.  

As seen from the data, in orange vitamin C content is 2 times higher than in 

lemon. The content of lemon was 1.6 times less than grape fruit and tomato content 

is also less in vitamin C. 
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Figure 1.  Determination of vitamin P content in fruits and vegetables. 

 



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

 

 Figure 2.  Determination of vitamin C content. 

Comparison of vitamin P and C 

By comparing both the results, we observed the content of vitamin C was 

approximately 17 times higher than vitamin P in orange. In tomato, vitamin C was 9 

times higher than vitamin P and lastly in grape fruit and lemon content of vitamin C 

was 16 times higher than vitamin P. 

 

Figure 3.  Comparison of vitamin C and P in different samples. 

Conclusion: 

● Higher amount of vitamin P was found in peppermint and black grapes but 

peppermint was 2 times higher than in black grapes. 

● Higher concentration of vitamin C was observed in orange. 

● Results of comparable analysis for vitamin C and P have shown that in all the 

taken samples, content of vitamin C was higher than vitamin P. 

References: 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

orange lemon grapefruit tomato

m
g

o
f

vi
ta

m
in

C

Samples

0

0.5

1

1.5

2

2.5

3

3.5

4

orange tomato grapefruit lemon

m
g

 i
n

 v
it

a
m

in
 P

 a
n

d
 C

Samples

Vitamin P Vitamin C



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

1. Abotaleb M, et al. (2018). Flavonoids in cancer and apoptosis.   

2. Aghajanyan, A. Trchounyan Plant Biochemistry Yerevan,2017, pg.116   

3. Alam MA (1996) Comparative study of total vitamin C in various fruits and 

vegetables of greater Sylhet area. MSc Thesis, SUST, Sylhet.    

4. Arts J, Dallinga S, Voss H, Haenen R (2003) A critical appraisal of the use of 

the antioxidant capacity (TEAC). Food Chemistry 80(3): 409- 414.   

5. Ayala-Zavala JF, Oms-Oliu G, Odriozola-Serrano I, González-Aguilar GA, 

Alvarez-Parrila E, et al. (2008). Bio-preservation of fresh-cut tomatoes using natural 

antimicrobials. European Food Research and Technology 226(5): 1047-1055.   

6. Barba FJ, Esteve MJ, Frígola A (2010) Ascorbic acid is the only bioactive that 

is better preserved by high hydrostatic pressure than by thermal treatment of a 

vegetable beverage. J Agric Food Chem 58(18): 10070-10075.    

7. Barba FJ, Esteve MJ, Frígola A (2012) High pressure treatment effect on 

physicochemical and nutritional properties of fluid foods during storage: A review. 

Comprehensive Reviews in Food Science and Food Safety 11(3): 307-322.    

8. Cotereau, H., Gabe, M., and Parrot, J.-L., Nature, 158, 343 (1946); Parrot, 

J.-L., Gabe, M., Cotereau, H., C.R. Soc. Biol., Paris, 140, 750 and 752 (1946); Gabe, 

M., Parrot, J.-L., Cotereau, H., C.R. Soc. Biol., Paris, 140, 754 (1946); 141 (1947).  

9. Dumas Y, Dadomo M, Di Lucca G, Grolier P (2003) Effects of environmental 

factors and agricultural techniques on antioxidant content of tomatoes. Journal of the 

Science of Food and Agriculture 83(5): 369-382.    

10. Fagundes C, Moraes K, Pérez-Gago MB, Palou L, Maraschin M, et al. 

(2015) Effect of active modified atmosphere and cold storage on the postharvest 

quality of cherry tomatoes. Postharvest Biology and Technology 109: 73-81.      

11. Hernández-Suárez M, Rodríguez-Rodríguez E, Díaz-Romero C (2008) 

Chemical composition of tomato (Lycopersicon esculentum) from Tenerife, the 

Canary Islands. Food Chemistry 106(3): 1046-1056.   

12. Levine M, KR Dhariwal, RW Welch, Y Wang, JB Park (1995) Determination 

of optimal vitamin C requirements in humans. Am J Clin Nutr 62: 1347S-1356S. 

13. Lidija B, L Pfendt, LV Vesna, BZ Nada, RP Mirjana (2003) Second order 

derivative spectrophotometric method for determination of vitamin C content in 

fruits, vegetables and fruit juices. Eur Food Res Technol 217(3): 269-272. 

14. Parrot, J., Galmiche, P., Cotereau, H., C.R. Soc. Biol., Paris, 139, 496 

(1945).  

15. Parrot, J.-L., and Cotereau, H., C.R. Soc. Biol, Paris, 140, 61 (1946), 

and Arch. Int. Physiol., 54, 197 (1946). Cotereau, H., "Contribution à l'étude des 

https://academic.oup.com/ajcn/article-abstract/62/6/1347S/4651976?redirectedFrom=PDF
https://academic.oup.com/ajcn/article-abstract/62/6/1347S/4651976?redirectedFrom=PDF
https://link.springer.com/article/10.1007/s00217-003-0746-8
https://link.springer.com/article/10.1007/s00217-003-0746-8
https://link.springer.com/article/10.1007/s00217-003-0746-8


Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

", Thèse Doct. Pharm. (Paris, 

1947).   

16. Schreiner M, Huyskens-Keil S (2006) Phytochemicals in fruit and 

vegetables:   Health Promotion and Postharvest Elicitors. Critical Reviews in Plant 

Science 25: 267-278.  

17. 

Antioxidant capacity, ascorbic acid, total phenols and carotenoids changes during 

harvest and after storage of Hayward kiwifruit. Food Chemistry 107(1): 282-288.  

18. Vashista A, Kawatra A, Sehgal S (2003) Effect of storage time and 

preservatives on vitamin and pigment contents of canned tomato soup. Plant Foods 

for Human Nutrition 58(3): 1-6.     

19. www.medigoo.com (2007).   

 

․  - 

 

      

,       

,   ,    -

-  

- -

-

-

 P-    «  »  C-  

      -   

      C    

,    : 

         

   P-   C-    , 

        

 

 - 

 

http://www.medigoo.com/


Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

-

-

-

 

 



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

THE DETERMINATION OF LIPASE ACTIVITY IN DIFFERENT SEEDS AND   IN 

WALNUT AND THE EVALUATION OF ACID VALUE FOR DIFFERENT OIL 

Jenil Rajeshbhai Modi, sv. Shoghik Hakobyan 

Yerevan Haybusak University, Medical Institute, Armenia 

Abstract  Lipases are a class of hydrolases that are primarily responsible for 

the hydrolysis of triacylglycerol (TAG). Animals, plants and microorganisms produce 

them. In plant systems, particularly growing seeds contain large amount of 

triacylglycerols. During germination, triacylglycerol containing seeds were 

hydrolyzed by lipase to produce fatty acid and glycerol, which further is converted to 

soluble sugars using suitable metabolic pathways. Keeping of fat for a long time, 

results to hydrolyse of triacylglycerols and accumulation of free fatty acids, hence 

increasing of acidity.  Increasing acidity decreases the quality of fat or oil; hence, they 

can be used for technical purposes.  The commercial uses of lipase comprise of a 

variety of different applications including production of biopolymer and biodiesel, 

pharmaceuticals, agrochemicals, cosmetics and flavors, etc.  

The purpose of this work is to determine lipase activity in different seeds and in 

walnut, aslo to evaluate acid value of various oils.  

Keywords: lipase, triacylglycerol, fatty acids, seeds, acidity 

INTRODUCTION 

Lipases (EC: 3.1.1.3) are a class of hydrolases that are primarily responsible for 

the hydrolysis of triacylglycerol (TAG). They catalyze the hydrolysis of fatty acid ester 

bonds in the triacylglycerol to release free fatty acids (FFA) with diglyceride or 

monoglyceride as their products. During hydrolysis, this enzyme gradually catalyzes 

the breakdown of the first complex ether bond of triacylglycerol, followed by the 

breakdown of the 2nd and 3rd bonds. [1] 

Animals, plants and microorganisms produce lipases. In plant systems, 

particularly growing seeds contain large amount of triacylglycerol. During 

germination, triacylglycerol containing seeds were hydrolyzed by lipase to produce 

fatty acid and glycerol, which further is converted to soluble sugars using suitable 

metabolic pathways. It provides carbon and energy for the growth of young plant. 

The optimum pH and temperature of plant lipase activity varies from 4.0 to 9.0 and 

from 20oC to 40oC respectively [10]. The presence of Ca2+ in the physiological 

environment is necessary for the expression of catalytic activity of lipase. 

Lipases are ubiquitous enzymes with significant industrial potential since they 

have general advantages such as high catalytic activity, mild reaction conditions, 
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environmental friendliness, and exquisite chemical, enantio- and regioselectivity. 

With their special biotransformation reactions they are popular enzymes that can be 

employed industries like biopolymer and biodiesel, pharmaceuticals, agrochemicals, 

cosmetics and flavors, food, detergent and in organic compound synthesis [21,16,9]. 

Recently, seed lipases have been the focus of much attention as biocatalysts.  

In modern industries, lipases are used an integral component in dairy product 

quality enhancement, fermentation of vegetables, in baking food and in fruit juices 

manufacturing and processing. Depending on the carbon chain length and on the 

degree of unsaturation, the fatty acid obtained after the hydrolysis of triglycerides 

provides the food with flavors, colors and unusual smells, playing an important role 

in the physical-chemical, organoleptic and nutritional properties of many products 

[8].  

Lipase use in In Fat and Oleochemical Industry 

Lipases are designed by nature for the hydrolysis of the ester bonds in 

triglycerols in the presence of excess water; they can catalyze the esterification 

reaction (ester synthesis) in a low-water environment. Hydrolysis and esterification 

can occur simultaneously in a process known as interesterification. Depending on the 

substrates, lipases can catalyze alcoholysis (an acyl moiety displaced between an acyl 

glycerol and an alcohol), acidolysis (an acyl moiety displaced between an acyl glycerol 

and a carboxylic acid), and transesterification (two acyl moieties exchanged between 

two acylglycerols) [20].  

The esterification of oleic acid by ethanol using lipases from R. niveus and M. 

Miehei as catalysts are evaluated in microaqueous, biphasic (n-hexane water) and 

surfactant-enriched biphasic systems containing different amounts of water [18]. 

Immobilized M. miehei lipase in organic solvent catalyzed the interesterification 

reactions for production of vegetable oils such as corn oil, olive oil, sunflower oil, 

peanut oil, and soybean oil containing omega-3 polyunsaturated fatty acids.  

Interesterification and hydrogenation techniques are useful in the preparation 

of glyceride products for use in the production of margarine and butter. 

Interesterification is conducted in the presence of lipases, released from 

Rhytidiadelphus japonicus, Aspergillus Niger, C. cylindracea, and G. candidum and 

requires the presence of water to activate the lipase.  

In Pharmaceutical Industry 

In the pharmaceutical industry, enzyme offers several advantages over chemical 

synthesis, which includes mild conditions that avoid isomerization, epimerization, 

racemisation, and rearrangement reactions; reuse of the immobilized lipase; 
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overexpression of the lipase; economy of the process and mutagenesis of the lipase 

for specific functions. Hirashima et al. [19] has carried out the hydrolysis of acyl 

bonds at the 1-position of 1, 2 diacylglycerophospholipids for the purification of 

plasmalogens with R. delemar lipase. Berrobi et al. [4] have filed a patent for 

pharmaceutical preparations that contain hyaluronidase and thiomucase enzymes in 

addition to lipases for use in skin inflammations. Lipase is a component of a hair-

waving preparation in which it promotes penetration of the preparation [9]. 

Mushrooms such as Agaricus brasiliensis, Ganoderma lucidum, Lentinula edodes, 

Coriolus versicolo, Pleurotus Ostreatus, Grifola frondosa, Termitomyces, etc. [5,17] 

with pharmacological properties are used for pharmaceutical products. Biologically 

active substances found in the mushrooms serve as immunosuppressive, 

antimicrobial, antiviral and hypocholesterolemic agents [7]. 

In Biodegradable Polymer Production 

Lipases are used as biocatalyst in the production of useful biodegradable 

compounds. 1-Butyl oleate is synthesed by direct esterification of butanol and oleic 

acid to reduce the viscosity of biodiesel in winter use. The mixture of 2-ethyl-1-hexyl 

esters is obtained in a good yield by enzymatic transesterification from rapeseed oil 

fatty acids for use as a solvent. Trimethylolpropane esters are also similarly 

synthesized as lubricants. Lipases can also catalyze synthesis of biodegradable 

materials, such as aromatic polyesters, also ester synthesis and transesterification 

reactions in organic solvent systems.  

As Diagnostic Tools and Medical Applications 

Lipases are important drug targets or marker enzymes in the medical sector. 

They can be used as diagnostic tools and increasing levels in blood serum indicate 

certain diseases such as pancreatic injury and acute pancreatitis [13]. Lipase 

activity/level determination is also important in the diagnosis of heart ailments [15]. 

They may be immobilized onto pH/oxygen electrodes in combination with glucose 

oxidase, and these function as lipid biosensors and used in triglycerides and blood 

cholesterol determinations [2]. 

Lipase is a primary enzyme for fat metabolism, and being an activator of the 

tumor necrosis factor, is used in the treatment of malignant tumors [12]. Other 

therapeutic applications of lipases, along with other components, are found for 

treatment of dyspepsias, gastrointestinal disturbances, cutaneous manifestations of 

digestive allergies, etc. [14].  

In Waste Treatment and Biodiesel Production 
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Lipases are utilized in activated sludge and other aerobic waste processes where 

thin layers of fats constantly removed from the surface of aerated tanks to permit 

oxygen transport. This skimmed fat-rich liquid is digested with lipases [3], such as 

that from C. rugosa. Effective breakdown of solids and the clearing and prevention 

of fat blockage or filming in waste systems are important in many industrial 

operations. Examples include: (1) sewage treatment, cleaning of holding tanks, septic 

tanks, and grease traps; (2) degradation of organic debris a commercial mixture of 

lipase, cellulase, inorganic nutrients, wheat bran, etc. [6].  

Kaieda et al. [11] has investigated the methanolysis of a soybean oil and methanol 

using R. oryzae lipase in a solvent-free reaction system. It is anticipated that such 

soybean oil methyl esters are used as biodiesel fuel. The oil is first hydrolyzed to FFAs 

and partial glycerides and the FA produced is then esterified with methanol. R. oryzae 

lipase is considered to exhibit 1(3)-regiospecificity, a certain amount of 1,3-diglyceride 

is obtained during the hydrolysis and methanolysis of soybean oil by R. oryzae lipase 

solution. 

Soetaert and Vandamme [22] reported the use of the lipases from M. miehei 

and C. antarctica in the transesterification of various oils using hexane as solvent and 

found that the lipase from M. miehei is more efficient in converting primary alcohols 

(methanol, ethanol, propanol, and 1-butanol) with yields between 95% and 98%, 

whereas lipase from C. antarctica is more proper for the conversion of secondary 

alcohols (isopropanol and 2-butanol) with yields between 61% and 84%. 

MATERIALS AND METHODS 

The principle of methods is that the lipase activity and acid value are determined 

by titration of free fatty acids in the base solution.  

Equipments: 

Pestle and mortar, water bath, conical flasks, pippetes, laboratory scale, 

measuring flask, and gauze cloth, biurette. 

Reagents: 

Determination of lipase activity and acid value: Potassium dihydrophosphate 

(KH2PO4), Sodium Hydrophosphate (Na2HPO4), 1% phenolphthalein (C20H14O4) 

prepared in ethanol, Potassium Hydroxide (0.05M KOH), distilled water.   

Determination of acid value: oil, alcohol, ether, 0.1 N alcohol solution of KOH, 

1% alcohol solution of phenolphthalein. 

 Procedures 
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Mash 2 gram of dried or 3 gram of germinated or dry seeds with pestle and 

morter in 20 ml of Phosphate buffer (PH 7.4) for 10-15 minutes.  

Filter the extract with a 4 times folded tency. Pour 5 ml of enzyme extract into 

two conical flasks.  One of the flask put into boiling water bath 10 minutes (for enzyme 

inactivation). After freezing, add 3g of vegetative oil to the two flasks, mix place the 

thermostat at 30°C for 30 minutes. When the time is up, add 3 drops of 

phenolphthalein (C20H14O4) solution to the flasks and titrate with 0.05 M KOH 

solution. 

Lipases activity is calculated to the following formula 

                       A = 
(𝑉2−𝑉1)∗𝐾∗2.8

𝐻∗𝑡
 

 H = weight of sample, t = enzymatic reaction time (in hours), A = lipase activity 

(mg of KOH used for titration of Hydrolyzed fat for per hour) , (for 1 g of plant); V1 

 volume of 0.05M KOH (ml) used for titration of fatty acids released after action of 

lipase; V2  volume of 0.05M KOH (ml) used for titration of inactivated enzyme; K-

005 M KOH titer, 2.8  The amount of KOH in 1 ml of 0.05 M KOH solution, mg. 

The acid number is expressed as the amount of KOH (mg) expended in 1 g of 

fat to neutralize free fatty acids. For fresh vegetable fat, this value is 0.5-2,may 

increase to 3-3.5 during long-term storage. If the fatty acid content is higher than 

3.5, it is used for technical purposes. 

The number of fatty acids in immature or germinated seeds can reach 20-40.  

Put 1g of oil in conical flask, add 10 ml of mixture of ether and alcohol (1:1 ratio), 

add 1-2 drops of phenolphthalein, mix to dissolve the oil, titrate with 0.1 N KOH, till 

formation of light pink color.  [23] 

Acid value is calculated to the following formula 

Acid value =
5.6 ∗ 𝑉

𝑎
 

where V- volume of 0.1n koh used for titration, a  weight of oil, g; 5.6  weight 

of KOH (mg) in 1 ml of 0.1N KOH  

All experiments were conducted in triplicates, results were represented with 

mean, and standard deviation calculations by Microsoft excel program. 

Results: 

In figure 1 are given results for lipase activity.  The lowest activity of enzyme was 

found in pumpkin seed (0.3mg), the highest value was observed in case of cheekpiece 

(3.7 mg). Relatevaly higher activity of lipase exist also in walnut, moreover it is 1.3 

times less than in cheekpiece. In case of sunflower seed enzyme has 3 times less 
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activity compared with walnut  and approximately 3 times higher value than pumpkin 

seed. 

 

Figure 1. Determination of lipase activity in seeds and in walnut 

  

Figure 2. Determination of acid value in different oils 

Figure 2 represents  acid values of different oils.  The highest acid  value has 

sunflower oil and the lowest olive oil with 1.68 and 0.23 values respectively. Relatively 

higher acid value was observed also for corn oil, moreover it is approximately 6 times 

less than in case of sunflower oil. For three oils with low acid value, this order can be 

represented; sea buckhorn oil > flaxseed oil > olive oil.  

Conclusion 

 The highest activity of lipase was observed in cheek piece seed 

 Acid value in all experimental samples was in expected range, so they can be 

used for food purposes. 
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DETECTION OF BIOLOGICALLY ACTIVE COMPOUNDS IN PLANTS 

Delna Koottala Benny, Rudrapriya Thonivalappil Manoharan, sv Shoghik 

Hakobyan 

Medical Institute, Yerevan Haybusak University 

Abstract: Biologically active compounds in plants can be detected by various 

methods.We took four plants Aloe vera, Rumex patientia, Hypericum perforatum, 

Helichrysum arenarium for qualitative analysis. The results are discussed below. 

Keywords: biologically active compound, anthraglycosides, alkaloids, phenols 

Introduction 

Biologically active compounds are chemical substances which have high 

physiological activity and provide therapeutic effects of plants.Plants produce wide 

range of natural products, hence they are main source of this compounds.Plant 

metabolism can be classified into primary and secondary metabolism.The primary 

metabolism includes the synthesis of macromolecules (such as carbohydrates, 

proteins, hormones etc.,) photosynthesis,respiration,solute transport,nutrient 

assimilation and is directly associated with the growth and development of plants.The 

secondary metabolites, which  are also called bioactive compounds are derived from 

primary metabolism [2][6].They have various functions such as attracting 

pollinators,keeping predators away or inhibiting competing plants and also 

toxicological or pharmacological effects on organisms depending on the plant species 

and the amount ingested [1]. Broadly bioactive compounds are classified into 

terpenoids,phenolics and nitrogen containing compound alkaloids.This paper 

describes the detection of alkaloids,phenolics and anthraglycosides [2][6].It has been 

shown that the compounds isolated from natural sources show anti inflammatory, 

antitumor, antibacterial, antiviral, anticarcinogenic, antiatherosclerotic and 

antimutagenic activities. Using bioactive ingredients as a food supplement helps to 

prevent the risks of cancer, cardiovascular disease, diabetes and other diseases 

related with aging can be reduced [4][5]. 

Materials and methods 

Equipments -  Test tubes, pestle and mortar, pipettes, measuring flasks 

Plant material -  Aloe vera, Rumex patientia, Hypericum perforatum, 

Helichrysum arenarium 

Reagents -  10 % NaOH , 10 % HCl , 1 % Iodine ,  water ,  Ethanol, Mg powder, 

Zn powder  

Secondary metabolite compounds can be identified by the process of plant 

tissues extraction techniques. 
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1. Detection of alkaloids  

Mash dry material. Add 5 ml of water and filter the resulting liquid.As control  

prepare an extract from a non alkaloid plant, such as onion. Pour 10 drops of extract 

into test tubes. Add 1 ml of iodine solution in each tube. A grey color precipitate is 

formed. 

2. Detection of anthraglycosides 

Fill in plant  extract  in  test tubes . Add 5 to 10 drops of NaOH  in each test 

tube.The solution will turn a bright red color . Acidification of solution with HCl turns 

the color of extract  to yellow. 

3. Detection of phenols  

Add ethanol to the samples and put in a hot water bath. Let it cool down. Filter 

the resulting solution.Take three test tubes,  fill in extracts in test tubes, add Mg  and 

Zn powder in 1st and 2nd tubes and in 3rd tube only extract, add 5 to 10 drops of 

strong HCl in each test tube. In the presence of phenolic compounds, the first two 

test tubes will immediately develop a pink, orange, or red coloration [3]. 

Result and discussion  

 

Results of the experiment are given in table. Data have shown that from taken 

plants alkaloids are found only in Rumex patientia, anthraglycosides and phenols 

were found in Hypericum perforatum and Helichrysum arenarium. There was no 

biologically active compound found in Aloe vera but experiments will continue to be 

done including more plant species. 

 

 

Names of Plants Alkaloid Anthraglycosides Phenol 

Aloe vera  - - - 

Rumex patientia + - - 

Hypericum 

perforatum 

- + + 

Helichrysum  

arenarium 

- + + 
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GLOBAL PREVALENCE OF CHRONIC FATIGUE SYNDROME AMONG LONG 

COVID-19 PATIENTS: A SCOPING REVIEW 
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Abstract: Chronic fatigue syndrome is a persistent syndrome has been 

identified among recovered COVID -19 patients as the most common symptom of 

long COVID. The aim of this review is to obtain the prevalence of chronic fatigue 

syndrome. In this scoping review the occurrence of chronic fatigue syndrome among 

COVID-19 patients four weeks after the onset of symptoms was assessed. The study 

selection was commenced by searching Pubmed, Science Direct, Google scholar were 

used. The pooled prevalence of chronic fatigue syndrome four weeks after the onset 

of COVID-19 symptoms, in 52 studies with a sample size of 127,117 was 45.2% The 

results show that overall prevalence of chronic fatigue syndrome in long covid 

patients is 45.2%.It affects the social and personal life of the patient negatively. Health 

policy makers allocate funds to reduce the adverse effects of this syndrome by 

creating programs to support long COVID patients.  

Keywords: Fatigue, Chronic fatigue syndrome, COVID-19.  

 

Introduction  

Long COVID (post COVID-19 syndrome) was first introduced in 2020. The most 

common symptoms after the recovery from the virus that still persisted were fatigue, 

shortness of breath, myalgia, chest pain, sleep and mental disorders. Fatigue is one 

of the most common symptom that persisted in the patients after recovery from long 

covid [1-4]. When fatigue cannot be explained by medical condition and consistently 

was seen in patients after 4 weeks recovery from long COVID was Chronic fatigue 

syndrome. Symptoms like fatigue, muscle and joint pain, cognitive dysfunction 

persisted for 3 to months consistently [5-9].  

More than 50% patients require specialized care services that lead to personal, 

emotional, physical and emotional complications. Problems such as tachycardia and 

dizziness which expressed the severity of fatigue were also reported [10-12].  

Methods:  

This scoping review was done using PubMed, Google Scholar, and Science 

Direct. Keywords like chronic fatigue syndrome, Post COVID, long COVID were used.  

Inclusion criteria:  

1) Studies in which the prevalence of fatigue has been reported at least 4 weeks 

after the onset of COVID-19 symptoms.  
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2) Studies that have reported the prevalence of chronic fatigue syndrome among 

long covid patients.  

Exclusion criteria:  

1) Case series  

2) Review studies  

3) Duplicate articles  

Results:  

Due to high heterogeneity in the studies, a random model effect was used. The 

pooled global prevalence of chronic fatigue syndrome in long covid patients 

(recovered) is 45.2%.  

Discussion:  

The study was conducted in total population of 127,117 and pooled global 

prevalence of CFS among long COVID patients was found to be 45.2%.The symptoms 

like headache musculoskeletal disorders, sleep, problems, headache, cognitive 

dysfunction still persisted for 3 to 6 months though the virus had been treated. The 

most common symptom reported among long COVID cases as chronic fatigue 

syndrome. In a Swedish study health care preofessionals,8%participants reported 

disturbances in their social life .This shows us that patients in individual and social 

activity. It has also been suggested that in addition high prevalence of fatigue among 

women than men, which may be due to high level of IgG antibody which helps to 

improve symptoms yet due to its high level antibody, in the body, it will cause physical 

manifestations. It is an interesting fact to note that a recent study of a family with 32 

members who had chronic fatigue syndrome reportedly identified a genetic mutation 

that affects the ability to produce globulin (a protein essential for transport of cortisol 

in blood). The cortisol is much related with the circadian rhythm of our body. Low 

levels of cortisol (HPS-axis dysfunction) our found in our body in early morning and 

spiked up during the night which leads to the blunted cortisol levels. Due to low levels 

of cortisol there is increase in number of the pro-inflammatory cytokines causing 

severe pain and inflammation.  

Conclusion:  

The pooled global prevalence of CFS post COVID-19 is 45.2%.It affects the 

overall quality of individuals life even leading to crash.More studies have to be 

conducted to derive further insights.It is also recommend that health policymakers 

allocate further funds to reduce the adverse effects of this syndrome with pertinent 

support program. 

 

 



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

References 

1. Prins JB, van der Meer JW, Bleijenberg G. Chronic fatigue syndrome. Lancet 

2006; 367: 346 355. 

2. Rowe PC, Underhill RA, Friedman KJ, et al. Myalgic encephalomyelitis / 

chronic fatigue syndrome diagnosis and management in young people: a primer. 

Front Pediatr 2017; 5: 121. 

3. Committee on the Diagnostic Criteria for Myalgic Encephalomyelitis/Chronic 

Fatigue Syndrome; Board on the Health of Select Populations; Institute of Medicine. 

Beyond myalgic  encephalomyelitis/chronic fatigue syndrome: redefining an illness. 

Washington, DC: National Academies Press (US), 2015. 

4. Clayton EW. Beyond myalgic encephalomyelitis/chronic fatigue syndrome: 

an IOM report on redefining an illness. JAMA 2015; 313: 1101 1102.  5 Keech A, 

Sandler CX, Vollmer- 

5. Conna U, et al. Capturing the post-exertional exacerbation of fatigue 

following physical and cognitive challenge in patients with chronic fatigue syndrome. 

J Psychosom Res 2015; 79: 537 549. 

6. Bennett BK, Goldstein D, Chen M, et al. Characterization of fatigue states in 

medicine and psychiatry by structured interview. Psychosom Med 2014; 76: 379

388. 

7. Nijs J, Aelbrecht S, Meeus M, et al. Tired of being inactive: a systematic 

literature review of physical activity, physiological exercise capacity and muscle 

strength in patients with chronic fatigue syndrome. Disabil Rehabil 2011; 33: 1493

1500. 

8. Michiels V, Cluydts R. Neuropsychological functioning in chronic fatigue 

syndrome: a review. Acta Psychiatr Scand 2001; 103: 84 93. 

9. Cvejic E, Birch RC, Vollmer-Conna U. Cognitive dysfunction in chronic 

fatigue syndrome: a review of recent evidence. Curr Rheumatol Rep 2016; 18: 24. 

10. Lloyd AR. Chronic fatigue and chronic fatigue syndrome: shifting boundaries 

and attributions. Am J Med 1998; 105: 7S 10S. 

11. Royal Australasian College of Physicians Working Group. Chronic fatigue 

syndrome: clinical practice guidelines  2002. Med J Aust 2002; 176 (9 Suppl): S17

S55. https://www.mja.com.au/journal/2002/176/9/chronic-fatigue-syndrome. 

12. Griffith JP, Zarrouf FA. A systematic review of chronic fatigue syndrome: 

pression. Prim Care Companion J Clin Psychiatry 2008; 10: 120

128 

 



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

 ,   -   

   COVID-19  

     -

  ,     COVID-19  

   COVID-   :  

        

:       

    COVID-19 -

      :  

     Pubmed, Science Direct, Google 

scholar .     

 COVID-19-      , 52 

 127,117     45.2%: 

   ,   covid   -

     

  45.2%         

      

       

    COVID   

: 

  ,   , 

COVID-19: 

 

 

 - -

COVID- ․ 

 

COVID- COVID

COVID-19 

Pubmed, Science Direct, Google Scholar

COVID-



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

Covid- -

-

COVID 

 

COVID-

19. 

 

 



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

NEURODEGENERATIVE DISORDERS 
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Abstract: This work is about neurodegenerative disorders, particularly about 

development of these diseases and recommended treatment. 

Keywords: Nuerodegenerative disorders, Alzheimer's disease, Plaques, 

Lewy bodies 

 

INTRODUCTION  

Neurodegenerative disorders are type of disorder in which cells of central 

nervous system will stop working or die. These diseases generally are caused by the 

progressive loss of structure or function of neurons through a process known as 

"Neurodegeneration", which is irreversible. Since there is no known way to reverse 

the progressive degeneration of neurons, these diseases are considered to be 

incurable. It has shown that the 2 major contributing factors for neurodegeneration 

process are oxidative stress and inflammation. In worldwide 90-95% people affected 

are over 65 years of age and above. These diseases may be genetic and sometimes 

cause is a medical condition such as stroke, tumor etc. also it mainly affects body's 

activities such as balance, movement, talking, breathing, memory loss etc. These 

diseases may be life threatening. Treatment may help to improve symptoms and 

relieve pain. 

Alzheimer's disease is a gradual and progressive neurodegenerative disease 

caused by neuronal cell death. It typically starts in the cortex in the hippocampus and 

it is disease of old age. It is the most common cause of dementia and characterized 

by an accumulation of abnormal plaques and neurofibrillary tangles which are made 

ic lesions that 

have a core of extracellular amyloid beta-peptide surrounded by enlarged axonal 

endings. Beta-amyloid peptide is derived from a transmembrane protein known as 

an amyloid precursor protein (APP). The beta-amyloid peptide is cleaved from APP 

by the action of proteases named alpha, beta, and gamma-secretase. Usually, APP is 

cleaved by either alpha or beta-secretase and the tiny fragments formed by them are 

not toxic to neurons. However, sequential cleavage by beta and then gamma-

secretase results in 42 amino acid peptides (beta-amyloid 42). Elevation in levels 

of beta-amyloid 42 leads to aggregation of amyloid that causes neuronal toxicity. Beta-

amyloid 42 favours the formation of aggregated fibrillary amyloid protein over normal 

APP degradation. Amyloid deposition occurs around meningeal and cerebral vessels 
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and grey matter in Alzheimer's disease. These deposited structures are called 

plaques. 

 

Figure1. Plaques and tangles (left) and formation of amyloid plaques found in Alzheimer disease 

Neurofibrillary tangles are fibrillary intracytoplasmic structures in neurons 

formed by a protein called tau. The primary function of the tau protein is to stabilize 

axonal microtubules. Microtubules are essential for intracellular transport, and their 

assembly is held together by tau protein. So due to aggregation of extracellular beta-

amyloid, there is hyperphosphorylation of tau which then causes the formation of tau 

aggregates. Tau aggregates form twisted paired helical filaments known as 

neurofibrillary tangles. They occur first in the hippocampus and then may be seen 

throughout the cerebral cortex. Tau-aggregates are deposited within the neurons 

[2,8,9,15,16,18,21]. 

Factors 

1. Age - About one-third of all people age 85 and older may have this disease 

and age .is the most important known risk factor for this disease.   Age-related 

changes include atrophy (shrinking) of certain parts of the brain, inflammation, 

vascular damage, production of unstable molecules called free radicals, and 

breakdown of energy production within cells.  

2. Genetics - There are two types of Alzheimer's early-onset and late-onset. Both 

types have a genetic component. 

Late-onset Alzheimer's disease, in which symptoms become apparent in their 

mid-60s. Researchers have not found a specific gene that directly causes the late-

onset form of the disease. However, one genetic risk factor having one form, or allele, 

of the apolipoprotein E (APOE) gene on chromosome 19 does increase a person's 

risk. APOE ɛ4 is called a risk-factor gene because it increases a person's risk of 

developing the disease. However, inheriting an APOE ɛ4 allele does not mean that a 

person will definitely develop this disease. Some people with an APOE ɛ4 allele never 

get the disease, and others who develop Alzheimer's do not have any APOE ɛ4 alleles. 
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Early-onset Alzheimer's disease occurs between a person's 30s to mid-60s 

and represents less than 10 percent of all people with Alzheimer's. Some cases are 

caused by an inherited change in one of three genes. For other cases, research shows 

that other genetic components are involved. Down syndrome - Chromosome 21 plays 

carries a gene that produces one of the key proteins, amyloid protein, involved with 

-up of amyloid protein in 

the brain disrupts the communication of brain cells. Amyloid accumulation is seen in 

almost all adults over 40 with Down syndrome. Despite these brain changes, not 

syndrome are extremely likely to experience severe issues related to their heart, 

which places them at increased risk for early onset dementia. About 50% of people 

with Down syndrome have a congenital heart defect  a condition rarely seen in the 

general population. Additionally, adults with Down syndrome experience 

n 

conditions that are more commonly seen in much older adults in the general 

population.  

3. Health, environmental, and lifestyle factors also contribute to Alzheimer's 

disease [2,8,9,15,16,18,21]. 

Signs and symptoms include memory, poor judgment, loss of spontaneity, 

losing track of dates, repeating questions, inability to learn new things, difficulty with 

language and problems with reading, writing, and working with numbers, no 

awareness of recent experiences or surroundings, weight loss with little interest in 

eating, seizures, etc [22]. 

Treatment / Management 

There is no cure for Alzheimer's disease. Only symptomatic treatment is 

available. Two categories of drugs are approved for the treatment of Alzheimer's 

disease: cholinesterase inhibitors and partial N-methyl D-aspartate (NMDA) 

antagonists. 

Cholinesterase inhibitors act by increasing the level of acetylcholine; a chemical 

used by nerve cells to communicate with each other and is important for learning, 

memory and cognitive functions. In this category, 3 drugs: donepezil, rivastigmine, 

and galantamine are approved by Food and Drug Administration for the treatment, 

especially. donepezil can be used in all stages of Alzheimer's disease, while 

galantamine and rivastigmine are approved for treatment in MCI (mild cognitive 

impairment) and dementia stages. Donepezil is usually preferred of all because of 

once-daily dosing. Galantamine is available as a twice-daily tablet or as a once-daily 
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extended-release capsule. It cannot be used in end-stage renal disease or severe liver 

dysfunction. Rivastigmine is available in an oral and transdermal formulation. 

Donepezil and galantamine are rapid, reversible inhibitors of acetylcholinesterase. 

Rivastigmine is a slow, reversible inhibitor of acetylcholinesterase and 

butyrylcholinesterase. The most common side effects of cholinesterase inhibitors are 

gastrointestinal like nausea, vomiting, and diarrhoea.  

Partial N-Methyl D-aspartate (NMDA) blocks NMDA receptors and slows 

intracellular calcium accumulation. It is approved by the FDA for treating moderate 

to severe Alzheimer's disease and can be taken in combination with cholinesterase 

inhibitors. Dizziness, body aches, headache, and constipation are common side 

effects. It is also important to treat anxiety, depression, and psychosis, which is often 

found in the mid to late stages of Alzheimer's disease [11]. 

 

uncontrollable movements, such as shaking, stiffness, and difficulty with balance and 

coordination. It is a movement disorder where the dopamine-producing neurons in 

the substantia nigra of the brain undergo degeneration. PD is the second most 

 Mitochondrial 

damage, energy failure, oxidative stress, protein misfolding and their aggregation, 

-

PD. The major misfolded amyloid protein inclusion observed in the intracellular 

spaces of neurons in PD is the Lewy bodies, which contain several misfolded amyloid 

proteins, including alpha-synuclein (SNCA), phosphorylated tau (p-tau), and amyloid 

beta protein (A ). 

The pathological hallmark of Lewy body is the abnormal accumulation of 

misfolded proteins such as alpha-synuclein (Asyn) and amyloid-beta (Abeta) in a 

specific subset of neurons, which in turn has been related to deficits in protein 

clearance. Lewy body disorders (LBDs) is an umbrella term that includes diseases 

with alpha-synuclein (Asyn) aggregates as fibrils in Lewy bodies (LBs) and Lewy 

neurites. Dysfunction of protein clearance leads to intra- and extra neuronal 

accumulation of misfolded proteins and aggregates of LBDs, followed by PD with 

dementia (PDD) and dementia with Lewy bodies (DLBs). Misfolded alpha-synuclein 

proteins are converted into pathological oligomers and higher order aggregates that 

form fibrils and deposit into Lewy bodies and Lewy neurites in affected neurons of 

the brain [1-7,9,10, 12-14,16-18,19,23]. 
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Figure2. Misfolded alpha-synuclein proteins are converted into pathological oligomers and 

aggregates that form fibrils and deposit into Lewy bodies which affects neurons of the PD brain. 

Several consequences of these fibrillar deposits of alpha-synuclein have been proposed and are 

indicated. (Figure adapted from reference [12,24]) 

 Factors 

Genetic -Research indicates that PD results from a complex interaction between 

genetic and environmental factors. Inheriting one of the gene mutations may not lead 

to the disease, susceptibility factors put them at an increased risk, in combination 

with other factors, which affect age of onset, severity and progression. At least 

11 autosomal dominant and nine autosomal recessive gene mutations have been 

implicated in the development of PD. For example, mutations in the LRRK2 gene, the 

most common form of late onset autosomal dominant Parkinsonism, may also cause 

neuronal cell death via impairment of protein degradation pathways as they influence 

the autophagy-lysosomal pathway, leading to Asyn accumulation and aggregation 

[21, 8]. Heterozygous mutations in the gene (GBA1 ) encoding the lysosomal enzyme 

glucocerebrosidase (GBA) convey an approximately 5-fold risk for PD. These 

mutations are associated with lysosomal dysfunction and influence binding of Asyn to 

its specific receptor at the lysosome membrane: a recent study demonstrated that the 

accumulation of the glucosylceramide (GBA substrate) stabilizes Asyn soluble 

oligomers which, in turn, can inhibit normal GBA lysosomal activity. This creates a 

positive feedback loop that could directly contribute to the neurodegenerative 

process [15]. The heterozygous GBA mutation also seems to directly influence fatty 

acid metabolism: PD patients with these mutations have lower CSF (cerebrospinal 

fluid) levels of palmitoleic, oleic, linoleic, arachidonic, eicosapentaenoic, and 

docosahexaenoic acids compared with both idiopathic PD patients and controls [19]. 

Non-genetic 

Exposure to pesticides and head injury have each been linked with this disease 

but the risks are low. Some toxins can cause Parkinsonism, 

including manganese and carbon disulphide; Low concentrations of urate in the blood 

are associated with an increased risk.   

https://en.wikipedia.org/wiki/GBA1
https://en.wikipedia.org/wiki/Pesticides
https://en.wikipedia.org/wiki/Manganese
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Symptoms of tremor in hands, arms, legs, jaw, or 

head, muscle stiffness (muscle remains contracted for a long time), slowness of 

movement, impaired balance and coordination, sometimes leading to fall. 

Other symptoms include depression and other emotional changes, difficulty 

swallowing, chewing, and speaking, urinary problems or constipation, skin problems.  

TREATMENT 

 

treatment, and other therapies can often relieve some symptoms. 

 

 Increasing the level of dopamine in the brain 

 Having an effect on other brain chemicals, such as neurotransmitters, which 

transfer information between brain cells 

 Helping control non-movement symptoms  

dopamine, generally people take levodopa along with another medication called 

carbidopa. Carbidopa prevents or reduces some of the side effects of levodopa 

therapy such as nausea, vomiting, low blood pressure, and restlessness. People living 

doctor. Suddenly stopping the drug may have serious side effects, like being unable 

to move or having difficulty breathing. Other medicines for treatment can be 

included, such as 

 Dopamine agonists to stimulate the production of dopamine in the brain 

 Enzyme inhibitors (e.g., MAO-B inhibitors, COMT inhibitors) to increase the 

amount of dopamine by slowing down the enzymes that break down dopamine in the 

brain 

 Amantadine to help reduce involuntary movements 

 Anticholinergic drugs to reduce tremors and muscle rigidity. [23] 
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YOU NEED AIR TO LIVE LIFE BUT THE SAME AIR CAN TAKE AWAY YOUR 

LIFE: VASCULAR AIR EMBOLISM CAUSED BY CENTRAL VENOUS 

CATHETERISATION 

Persis Claudia Paul, sv Tigran Petrosyan 

Medical Institute, Yerevan Haybusak University 

Abstract. Vascular air embolism (VAE) is a potentially life-threatening 

complication of central venous catheterization. This article provides an in-

depth analysis of the pathophysiology, diagnosis, and management of VAE 

specifically associated with central venous catheterization. Understanding the 

mechanisms underlying VAE in this context, recognizing its clinical 

manifestations, and implementing appropriate management strategies are 

essential for healthcare professionals involved in central venous catheterization 

procedures. This article aims to provide comprehensive insights into VAE 

caused by central venous catheterization, highlighting evidence-based 

recommendations for prevention, diagnosis, and management. 

Keywords: vascular air embolism, central venous catheterization, 

pathophysiology, diagnosis, management 

  

Introduction 

 Central venous catheterization is a common invasive procedure that involves 

the placement of a catheter into a large central vein. It is utilized in a variety of clinical 

settings for diagnostic and therapeutic purposes. The central veins commonly 

accessed during this procedure include the internal jugular, subclavian, and 

femoral veins. Central venous catheterization provides several advantages, including 

the ability to administer medications, fluids, and parenteral nutrition, as well as 

monitor central venous pressure and obtain blood samples. However, it is not without 

risks, and one of the potential complications associated with this procedure is vascular 

air embolism (VAE). 

During central venous catheterization, the risk of VAE arises from the entry of 

air or gas into the vasculature. VAE occurs when air bubbles are introduced into the 

circulation, leading to obstruction of blood flow and subsequent tissue ischemia or 

organ dysfunction. The mechanisms through which air enters the bloodstream during 

catheterization can include accidental introduction of air during catheter insertion, 

disconnection or leakage of the catheter system, or inadequate priming of the 

catheter with fluid [1]. 
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Path-physiology 

2.1 Mechanisms of Air Entry during Central Venous Catheterization 

The following are common mechanisms of air entry during central venous 

catheterization: 

Accidental Introduction of Air: 

During the insertion or removal of the catheter, accidental exposure to air can 

occur. This can happen when the catheter hub or connection is open to the 

atmosphere or if there is a misalignment or disconnection of the catheter system 

components. Inadvertently introducing air into the catheter during these moments 

can lead to air embolism. 

Catheter Disconnection or Leakage: 

Catheter disconnection or leakage can occur due to improper securement, 

tension on the catheter, or equipment failure. If the catheter becomes disconnected 

or develops a leak, it can result in the entry of air into the vasculature. This can 

happen at any point along the catheter system, including the catheter hub, extension 

tubing, or infusion ports [2]. 

Inadequate Catheter Priming: 

Priming the catheter with appropriate fluid is crucial to eliminate air from the 

system before insertion. If the catheter is not adequately primed, air may remain 

within the lumen or infusion ports. When the catheter is inserted and fluid infusion 

begins, the residual air can be pushed into the bloodstream, leading to VAE. 

Changes in Patient Position: 

Patient position changes during the procedure, particularly during catheter 

insertion or repositioning, can contribute to the entry of air. Sudden movements or 

improper patient positioning may result in the introduction of air through the catheter 

or connections. 

Catheter Removal: 

When removing the central venous catheter, the catheter should be withdrawn 

slowly and with caution. Rapid withdrawal or improper technique can cause negative 

pressure within the vessel, potentially pulling air into the bloodstream. 

2.2 Factors Contributing to Vascular Air Embolism (VAE) during Central Venous 

Catheterization 

The following are key factors that can contribute to VAE during central venous 

catheterization: 

Improper Technique and Experience: 
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Inadequate training, lack of experience, or improper technique during central 

venous catheterization can increase the risk of VAE. Healthcare professionals who 

are not well-versed in the procedure may inadvertently introduce air during catheter 

insertion, removal, or while manipulating the catheter system. 

High-pressure Systems: 

Central venous catheterization procedures involving high-pressure systems, 

such as pressurized infusion systems or rapid fluid administration, can increase the 

risk of VAE. Higher pressures within the catheter system can push air into the 

bloodstream, particularly if there are disconnections or leaks in the system. 

Malpositioned Catheter: 

Improper placement or malpositioning of the catheter within the central vein 

can contribute to VAE. If the catheter tip is located near the vessel opening or at a 

position where it is exposed to air, there is an increased risk of air entry during 

catheter manipulation, flushing, or infusion. 

Catheter System Disconnections or Leaks: 

Disconnections or leaks in the catheter system can occur during central venous 

catheterization. These can happen at various points, including the catheter hub, 

extension tubing, or infusion ports. If the system is not securely connected or if there 

are defects or damage, it can lead to the entry of air into the bloodstream [3]. 

Changes in Intrathoracic Pressure: 

Alterations in intrathoracic pressure, such as those occurring during coughing, 

valsalva maneuver, or forced respiration, can contribute to the development of VAE. 

These changes can create pressure differentials that draw air into the venous system 

through the catheter or connections. 

Unintentional Catheter Removal: 

Accidental or unintended catheter removal, particularly if done rapidly or 

without appropriate technique, can cause negative pressure within the vessel. This 

negative pressure can pull air into the bloodstream and result in VAE. 

Inadequate Catheter Priming: 

Failure to adequately prime the catheter with an appropriate fluid before 

insertion can leave air trapped within the catheter or infusion ports. When fluid 

infusion begins, the residual air may be pushed into the bloodstream, increasing the 

risk of VAE. 

 Cases of air embolism occurring related to use, placement or removal of 

peripheral or central venous access 
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Clinical manifestations and diagnosis  

3.1 Signs and Symptoms of Vascular Air Embolism (VAE) 

Vascular air embolism (VAE) occurs when air or gas enters the bloodstream, 

leading to obstruction of blood flow and potential tissue ischemia or organ 

dysfunction. The signs and symptoms of VAE can vary depending on the size and 

location of the air embolus, as well as the affected organ system. Prompt recognition 

of these signs and symptoms is crucial for early detection and management of VAE. 

The following are common signs and symptoms associated with VAE [4]: 

Respiratory Distress: 

Sudden onset of dyspnea (shortness of breath) or increased respiratory rate 

Chest pain or tightness 

Rapid breathing (tachypnea) 

Cyanosis (bluish discoloration of the skin and mucous membranes) 

Hemodynamic Instability: 

A Mill-wheel murmur which is loud and machinery like  

Hypotension (low blood pressure) 

Tachycardia (rapid heart rate) 

Weak or thready pulse 

Cardiac arrhythmias (irregular heart rhythms) 

Circulatory collapse 

Myocardial ischemia 

Neurologic Manifestations: 

Altered mental status (confusion, disorientation) 

Agitation or restlessness 

Focal neurological deficits (depending on the site of embolism) 

Seizures or loss of consciousness (in severe cases) 

Cardiovascular Symptoms: 



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

Chest discomfort or pain 

Palpitations (awareness of abnormal heartbeats) 

Heart murmurs (abnormal heart sounds) 

Signs of cardiac ischemia (e.g., ST-segment changes on ECG) 

Other Manifestations: 

Fever or chills (if there is an associated infection) 

Nausea or vomiting 

Decreased urine output 

Signs of end-organ damage (e.g., renal failure, liver dysfunction) 

It is important to note that the signs and symptoms of VAE can be nonspecific 

and may overlap with other clinical conditions. Therefore, it is crucial to consider 

VAE in the appropriate clinical context, such as during or after a procedure that 

carries a risk of air entry, to facilitate early recognition and intervention [5]. 

 

3.2 Diagnostic Modalities for Vascular Air Embolism (VAE) during Central 

Venous Catheterization 

The following are common modalities used for diagnosing VAE during central 

venous catheterization: 

Clinical Assessment: 

A thorough clinical assessment is the initial step in diagnosing VAE. Healthcare 

professionals should be vigilant for specific signs and symptoms associated with VAE, 

such as sudden respiratory distress, hemodynamic instability, neurologic 

manifestations, and cardiovascular symptoms. Prompt recognition of these clinical 

indicators can raise suspicion for VAE and trigger further diagnostic steps [6,7]. 

Auscultation: 

Auscultation of the heart and lungs may provide important clues suggestive of 

VAE. Abnormal heart sounds, such as a new murmur or arrhythmias, may be 

detected. Lung auscultation may reveal crackles or decreased breath sounds if 

pulmonary embolism has occurred. 

Imaging Studies: 

Various imaging modalities can be employed to support the diagnosis of VAE 

during central venous catheterization. These may include: 

a. Chest X-ray: 

A chest X-ray is a commonly used initial imaging modality. It can help identify 

signs of VAE, such as air within the vasculature or signs of associated complications, 

including pneumothorax or pulmonary edema. However, it is important to note that 

chest X-rays may not always detect small air emboli or early signs of VAE. 
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b. Transesophageal Echocardiography (TEE): 

TEE is a valuable diagnostic tool for VAE, providing real-time visualization of the 

heart and major blood vessels. It allows for direct detection of air bubbles in the right 

heart chambers or pulmonary artery. TEE can be particularly useful in 

hemodynamically unstable patients or when rapid diagnosis is required. 

c. Doppler Ultrasonography: 

Doppler ultrasonography can be used to assess blood flow and detect air emboli 

within the vascular system. It can help identify air bubbles within the central veins or 

major blood vessels. Doppler ultrasonography may be utilized in conjunction with 

TEE to enhance the diagnostic accuracy of VAE. 

Blood Gas Analysis: 

Arterial blood gas analysis can be helpful in assessing oxygenation status and 

acid-base balance. VAE can lead to hypoxemia (low blood oxygen levels) and 

respiratory acidosis. Blood gas analysis can provide supportive evidence of VAE and 

help monitor the patient's response to treatment [6-9]. 

It is important to remember that the diagnostic process for VAE should be 

individualized based on the patient's clinical presentation and the availability of 

diagnostic resources. In urgent or severe cases, immediate clinical intervention and 

management should not be delayed for diagnostic confirmation. Timely transfer to 

an appropriate facility equipped with the necessary diagnostic tools may be necessary 

for comprehensive evaluation and management. 

In summary, a combination of clinical assessment, imaging studies (such as 

chest X-ray, TEE, and Doppler ultrasonography), and blood gas analysis are 

commonly used diagnostic modalities for vascular air embolism during central venous 

catheterization. These tools aid in establishing the diagnosis, guiding appropriate 

management, and monitoring the patient's response to treatment. 

 

3.3 Differential diagnosis  

When evaluating a patient with suspected vascular air embolism (VAE) caused 

by a central venous catheter (CVC), it is important to consider other potential 

diagnoses that may present with similar signs and symptoms. The following are some 

differential diagnoses to consider: 

Pulmonary Embolism (PE): 

PE occurs when a blood clot or thrombus obstructs the pulmonary arteries. It 

can present with respiratory distress, chest pain, hemodynamic instability, and in 

severe cases, cardiovascular collapse. Distinguishing between VAE and PE may 
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require imaging studies such as computed tomography pulmonary angiography 

(CTPA) or ventilation-perfusion (V/Q) scanning. 

Myocardial Infarction (MI): 

MI, or heart attack, can present with chest pain, dyspnea, and hemodynamic 

instability. Electrocardiogram (ECG) findings, cardiac enzymes, and cardiac imaging 

studies such as echocardiography or coronary angiography can aid in differentiating 

between VAE and MI. 

Cardiac Arrhythmias: 

Certain cardiac arrhythmias, such as atrial fibrillation or ventricular tachycardia, 

can present with rapid heart rate, palpitations, and hemodynamic instability. ECG 

monitoring and evaluation of electrolyte levels can help identify the underlying 

arrhythmia. 

Pneumothorax: 

Pneumothorax is the presence of air in the pleural cavity, leading to lung 

collapse. It can cause sudden onset dyspnea, chest pain, and decreased breath 

sounds on auscultation. Chest X-ray or computed tomography (CT) imaging can assist 

in diagnosing pneumothorax. 

Anaphylaxis: 

Anaphylactic reactions can occur due to hypersensitivity to medications, 

including those administered during central venous catheterization. Symptoms may 

include respiratory distress, hypotension, skin rash, and angioedema. Recognition of 

allergic triggers and evaluation of serum tryptase levels can aid in differentiating 

anaphylaxis from VAE. 

Sepsis: 

Infections related to the central venous catheter, such as catheter-associated 

bloodstream infections, can present with systemic symptoms including fever, 

hypotension, and altered mental status. Blood cultures and laboratory tests can help 

identify the presence of infection. 

Other Causes of Hypotension and Respiratory Distress: 

Conditions such as hypovolemia, cardiogenic shock, acute respiratory distress 

syndrome (ARDS), or other pulmonary conditions can present with similar clinical 

features. A comprehensive evaluation, including clinical assessment, imaging studies, 

laboratory tests, and consideration of the patient's medical history, can aid in ruling 

out these conditions. 

The differential diagnosis for VAE caused by a central venous catheter requires 

a systematic evaluation, considering the clinical presentation, diagnostic findings, and 

the context of the procedure. Collaboration with specialists, such as cardiologists, 
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pulmonologists, or intensivists, may be necessary to arrive at an accurate diagnosis 

and provide appropriate management [10]. 

 

Prevention strategies  

4.1 Procedural Techniques and Equipment Selection 

Procedural Techniques and Equipment Selection for Central Venous 

Catheterization 

Central venous catheterization (CVC) is a commonly performed procedure that 

involves the placement of a catheter into a central vein for various purposes, such as 

administration of medications, fluid resuscitation, hemodynamic monitoring, or long-

term venous access. The following are key procedural techniques and considerations 

for successful CVC: 

Patient Preparation: 

Ensure proper patient positioning, usually supine with the head slightly elevated, 

to facilitate access to the desired vein and minimize patient discomfort. Cleanse the 

insertion site using an appropriate antiseptic solution to reduce the risk of infection. 

Vein Selection: 

The choice of the central vein for catheterization depends on the clinical 

indication and patient characteristics. Common sites include the internal jugular vein, 

subclavian vein, and femoral vein. Factors such as patient anatomy, coagulation 

status, infection risk, and underlying comorbidities should be considered when 

selecting the optimal vein. 

Sterile Technique: 

Maintain strict adherence to sterile technique throughout the procedure to 

minimize the risk of catheter-related infections. Use sterile gloves, drapes, and 

appropriate skin antiseptics. Sterile barriers, such as masks and caps, should be worn 

to prevent contamination. 

Ultrasound Guidance: 

Real-time ultrasound guidance can enhance the success and safety of CVC by 

facilitating visualization of the target vein, nearby structures, and needle placement. 

Ultrasound guidance can reduce the risk of complications, increase success rates, 

and improve patient comfort, especially in patients with difficult anatomy or previous 

failed attempts. 

Needle and Catheter Insertion: 

After identifying the target vein, use aseptic technique to insert a hollow needle 

into the vessel under real-time ultrasound guidance or by using anatomical 

landmarks. Once the needle is properly positioned within the vein, a guide wire is 
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advanced through the needle, and the needle is removed. The catheter is then 

threaded over the guide wire and secured in place. 

Confirming Catheter Placement: 

Confirm proper catheter placement using various methods, including 

visualization of blood return, aspiration of venous blood, and transducing the 

pressure waveform. Radiographic confirmation, such as a chest X-ray or point-of-

care ultrasound, is often performed to verify catheter tip location and rule out 

complications such as pneumothorax. 

Catheter Securement and Dressing: 

Ensure appropriate catheter securement to prevent accidental dislodgement. 

Use sterile dressings to cover the insertion site, providing a barrier against 

contamination and reducing the risk of infection [11-13]. 

Complications and Troubleshooting: 

Be prepared to identify and manage potential complications during and after 

CVC, such as bleeding, hematoma formation, infection, pneumothorax, or arterial 

puncture. Immediate recognition and prompt intervention can mitigate complications 

and improve patient outcomes. 

Selection of Catheter Type and Size: 

The choice of catheter type and size depends on the clinical indication, expected 

duration of use, and patient factors. Catheters can be single-lumen or multi-lumen, 

made of materials like polyurethane or silicone. The size should be selected based on 

the desired flow rates, vein size, and patient characteristics. 

Documentation: 

Maintain comprehensive documentation of the CVC procedure, including 

patient identification, catheter details (such as type, size, and insertion site), 

procedural steps, confirmation of catheter placement, and any complications or 

troubleshooting performed. 

It is important for healthcare professionals performing CVC to receive 

appropriate training, maintain competency, and follow evidence-based guidelines to 

ensure procedural success and minimize complications. Regular quality assessments 

and adherence to infection prevention protocols are essential to optimize patient 

safety during central venous catheterization. 

4.2 Proper Patient Positioning 

Proper patient positioning during central venous catheterization (CVC) is 

important to minimize the risk of vascular air embolism (VAE). The ideal patient 

position can help prevent air entry into the vasculature and facilitate safe and 
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successful CVC. The following positioning techniques are commonly recommended 

to reduce the risk of VAE [14]: 

1. Trendelenburg Position: 

The Trendelenburg position involves tilting the patient's head down and raising 

the foot of the bed to elevate the patient's legs higher than the head. This position 

helps to displace air bubbles away from the central circulation, reducing the 

likelihood of air entering the bloodstream during catheter insertion. The 

Trendelenburg position is particularly beneficial during the initial phases of CVC 

when there is a higher risk of air entry. 

2. Left Lateral Decubitus Position: 

The left lateral decubitus position involves lying the patient on their left side with 

the left shoulder and arm raised. This position allows the right atrium to be positioned 

higher than the superior vena cava (SVC) and right ventricle, minimizing the risk of 

air entering these structures. It is especially useful for CVCs involving the internal 

jugular vein or subclavian vein. 

3. Supine Position with Head Rotation: 

   In some cases, a supine position with the patient's head turned to the opposite 

side of the catheter insertion site can be employed. This position helps to create a 

straighter path for catheter insertion and may reduce the risk of air entry. 

4. Upright Sitting Position: 

The upright sitting position is commonly used for CVC via the femoral vein. It 

allows gravity to assist in venous filling and can reduce the risk of air entry. 

The choice of patient positioning may depend on factors such as the specific 

catheterization site, patient comfort, and the healthcare provider's preference and 

experience. It is important to ensure that the patient's positioning is stable, 

comfortable, and does not compromise their respiratory function or circulation. 

Additionally, maintaining strict sterile technique and proper patient immobilization 

during the procedure are crucial to minimize the risk of complications, including 

VAE. 

 

4.3 Monitoring and Vigilance during Central Venous Catheterization 

Management 

Monitoring and vigilance during central venous catheterization (CVC) are 

essential to ensure patient safety, early detection of complications, and timely 

intervention. Healthcare professionals involved in the procedure should maintain 

constant vigilance and employ appropriate monitoring techniques throughout the 

entire process. The following are key aspects of monitoring and vigilance during CVC: 
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1. Vital Signs Monitoring: 

Continuously monitor the patient's vital signs, including heart rate, blood 

pressure, respiratory rate, and oxygen saturation. Vital sign abnormalities, such as 

sudden changes in blood pressure or heart rate, can be early indicators of 

complications, including vascular air embolism (VAE). Regular monitoring helps 

identify any deviations from the baseline and allows for prompt intervention. 

2. Electrocardiogram (ECG) Monitoring: 

Continuous ECG monitoring is crucial during CVC, especially when accessing 

central veins close to the heart. ECG monitoring can detect arrhythmias, conduction 

abnormalities, or changes in the ST segment, indicating myocardial ischemia. Any 

significant ECG abnormalities should be promptly investigated and managed. 

3. Capnography: 

Capnography, which measures the concentration of carbon dioxide in exhaled 

breath, can provide real-time feedback on ventilation and help detect changes in 

respiratory status. Monitoring end-tidal carbon dioxide (EtCO2) levels during CVC 

can help identify potential complications such as inadvertent arterial puncture or the 

development of a pneumothorax. 

4. Oxygen Saturation Monitoring: 

Continuous pulse oximetry monitoring allows for the assessment of oxygen 

saturation levels and can help detect hypoxemia, which may occur due to VAE or 

other complications. Maintaining adequate oxygenation is crucial for patient safety 

during the procedure. 

5. Observation of Clinical Signs: 

   Close observation of the patient's clinical signs and symptoms is vital 

throughout CVC. Be vigilant for any sudden changes in respiratory distress, 

hemodynamic instability, or neurologic manifestations that may indicate VAE. Prompt 

recognition of clinical signs can trigger further investigation and timely intervention. 

6. Real-Time Ultrasound Guidance: 

Utilize real-time ultrasound guidance during the procedure to visualize needle 

placement, vein cannulation, and the trajectory of the catheter. This helps minimize 

complications, such as arterial puncture, and ensures accurate placement within the 

desired vessel. 

7. Immediate Response to Adverse Events: 

Promptly address any adverse events or complications that arise during CVC. 

This may include immediately stopping the procedure if signs of VAE are suspected, 

providing supplemental oxygen, initiating resuscitative measures if needed, and 

notifying appropriate healthcare providers for further evaluation and management. 
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8. Documentation: 

Thoroughly document monitoring parameters, including vital signs, ECG 

findings, oxygen saturation levels, and any observed or reported symptoms 

throughout the CVC procedure. Accurate and detailed documentation is essential for 

continuity of care, communication among healthcare providers, and future reference. 

Maintaining a high level of vigilance, utilizing appropriate monitoring 

techniques, and promptly responding to any abnormal findings or complications are 

critical to ensuring patient safety during CVC. Effective communication among the 

healthcare team and adherence to established protocols and guidelines further 

contribute to the success of the procedure [15,16]. 

Management  

5.1 Immediate Management Steps 

Immediate management steps are crucial in the event of suspected or confirmed 

vascular air embolism (VAE) during central venous catheterization (CVC). The 

following steps should be taken promptly to ensure patient safety and minimize the 

potential complications associated with VAE: 

1. Stop the Procedure: 

Immediately discontinue the CVC procedure to prevent further air entry into 

the vasculature. This includes stopping the insertion of the catheter and removing 

any catheter introducer or guidewire that may still be in place. 

2. Position the Patient: 

Place the patient in a Trendelenburg or left lateral decubitus position. The 

Trendelenburg position helps to trap air bubbles in the right atrium, preventing their 

migration to the pulmonary circulation. The left lateral decubitus position helps 

prevent air embolism into the right ventricle and pulmonary arteries. 

3. Administer High-Flow Oxygen: 

Provide the patient with high-flow oxygen via a non-rebreather mask or other 

appropriate oxygen delivery devices. This helps optimize oxygenation and support the 

patient's respiratory function. 

4. Monitor Vital Signs: 

Continuously monitor the patient's vital signs, including heart rate, blood 

pressure, respiratory rate, and oxygen saturation. Vigilant monitoring helps identify 

any changes or deterioration in the patient's condition. 

5. Alert the Healthcare Team: 

Notify the relevant healthcare providers, including physicians, nurses, and 

support staff, about the suspected VAE. Timely communication ensures that the 

appropriate resources and expertise are available to manage the situation effectively. 
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6. Establish Intravenous Access: 

Initiate or ensure the presence of adequate intravenous access to administer 

medications and fluids, if necessary, for hemodynamic support or resuscitation. 

7. Perform Cardiopulmonary Resuscitation (CPR) if Required: 

If the patient exhibits severe hemodynamic instability or cardiac arrest, initiate 

CPR immediately following the appropriate protocols. This includes initiating chest 

compressions, providing rescue breaths, and utilizing advanced cardiac life support 

(ACLS) measures. 

8. Consider Hyperbaric Oxygen Therapy (HBOT): 

In severe cases of VAE, hyperbaric oxygen therapy may be considered. HBOT 

involves delivering 100% oxygen at increased atmospheric pressure to promote the 

elimination of air bubbles and improve tissue oxygenation. Consultation with 

hyperbaric medicine specialists is recommended to determine the appropriateness 

and feasibility of HBOT in each case. 

9. Seek Expert Consultation: 

Consult with relevant specialists, such as interventional radiologists, 

cardiologists, or critical care physicians, to guide further management and 

interventions based on the patient's clinical presentation and severity of VAE. 

10. Radiographic Evaluation: 

Consider obtaining a chest X-ray or other imaging studies, such as a computed 

tomography (CT) scan, to confirm the presence of air in the vasculature and assess 

for associated complications such as pneumothorax [17]. 

5.2 Role of Hyperbaric Oxygen Therapy  

Hyperbaric oxygen therapy (HBOT) plays a role in the management of vascular 

air embolism (VAE) in certain cases. HBOT involves the administration of 100% 

oxygen at increased atmospheric pressure, typically in a hyperbaric chamber. The 

increased pressure allows for a higher concentration of oxygen to dissolve in the 

bloodstream, leading to enhanced oxygen delivery to tissues and organs. In the 

context of VAE, HBOT can provide several potential benefits: 

1. Bubble Reduction:  

   HBOT helps promote the elimination of air bubbles from the bloodstream by 

enhancing their dissolution. The increased oxygen levels and pressure help reduce 

the size of the air bubbles, facilitating their absorption and clearance. This can reduce 

the risk of further embolization and potentially mitigate the extent of tissue damage 

caused by VAE. 

2. Improved Oxygenation: 
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   By delivering oxygen at higher pressures, HBOT can enhance tissue 

oxygenation in areas affected by VAE. This increased oxygen supply can help mitigate 

the potential hypoxia caused by the obstruction of blood flow in affected vessels and 

improve tissue viability. 

3. Anti-inflammatory Effects: 

   VAE can trigger an inflammatory response in affected tissues, leading to 

further damage. HBOT has been shown to have anti-inflammatory effects by reducing 

the production of pro-inflammatory mediators and promoting tissue healing. This can 

help attenuate the inflammatory response associated with VAE. 

4. Neovascularization: 

   HBOT has been reported to stimulate the growth of new blood vessels 

(neovascularization) in ischemic areas. This can potentially enhance tissue perfusion 

and promote the healing process in regions affected by VAE. 

It is important to note that not all cases of VAE require HBOT. The decision to 

utilize HBOT depends on the severity of VAE, the presence of significant clinical 

manifestations, and the availability of hyperbaric facilities. HBOT is typically 

considered in cases of severe VAE with hemodynamic instability, significant 

neurological compromise, or evidence of substantial tissue ischemia. 

The administration of HBOT should be performed in specialized hyperbaric 

facilities under the guidance of experienced hyperbaric medicine specialists. These 

specialists assess the patient's condition, determine the appropriate treatment plan, 

and oversee the administration of HBOT. 

Overall, HBOT can play a valuable role in the management of VAE by reducing 

bubble size, improving tissue oxygenation, mitigating inflammation, and promoting 

tissue healing. Its use should be considered in severe cases of VAE, and expert 

consultation is essential to guide its implementation [17]. 

5.3 supportive care and complication management  

Supportive care and complication management are vital aspects of the overall 

management of vascular air embolism (VAE) during central venous catheterization (CVC). 

Along with immediate interventions, the following measures should be taken to support the 

patient and address potential complications: 

1. Oxygen Administration: 

Supplemental oxygen should be provided to maintain optimal oxygenation and tissue 

perfusion. High-flow oxygen via a non-rebreather mask or other appropriate oxygen delivery 

devices is typically employed. Oxygen helps alleviate hypoxemia and supports tissue 

oxygenation. 

2. Hemodynamic Support: 
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Hemodynamic stability is crucial during VAE management. Intravenous fluids, such as 

crystalloids or colloids, may be administered to optimize intravascular volume and maintain 

blood pressure. In more severe cases, vasopressor medications may be required to support 

blood pressure and organ perfusion. 

3. Cardiac Monitoring: 

Continuous cardiac monitoring should be implemented to assess heart rhythm, detect 

arrhythmias, and monitor for any changes in cardiac function. Electrocardiogram (ECG) 

monitoring helps identify potential cardiac complications associated with VAE, such as 

arrhythmias or ischemic changes. 

4. Fluid Balance Management: 

Maintain strict fluid balance management to prevent fluid overload or depletion. 

Monitoring input and output, including urine output, helps ensure adequate hydration and 

renal function. 

5. Pulmonary Support: 

Monitoring respiratory status is essential, and appropriate interventions should be 

implemented to support pulmonary function. This may include pulmonary physiotherapy, 

chest physiotherapy, and incentive spirometry to prevent or manage atelectasis and optimize 

ventilation. 

6. Pain Management: 

Address any discomfort or pain experienced by the patient. Pain management 

strategies, such as analgesics or local anesthetics, should be implemented as appropriate to 

ensure the patient's comfort and facilitate their recovery. 

7. Neurological Monitoring: 

Continuous neurological assessment is crucial to detect any signs of neurological 

compromise or changes in mental status. This includes monitoring for symptoms such as 

confusion, altered consciousness, focal deficits, or seizures. Prompt intervention may be 

required to address any neurological complications associated with VAE. 

8. Imaging and Diagnostic Evaluation: 

Additional imaging studies, such as chest X-rays or computed tomography (CT) scans, 

may be performed to confirm the presence of air embolism, assess the extent of VAE, and 

evaluate for associated complications such as pneumothorax. 

9. Prevention of Complications: 

Proactive measures should be taken to prevent potential complications associated with 

VAE, such as deep vein thrombosis (DVT) or pulmonary embolism (PE). This may include 

mechanical measures like compression stockings or pharmacological prophylaxis, as deemed 

appropriate. 

10. Multidisciplinary Collaboration: 

Collaboration among various healthcare professionals, including critical care 

physicians, interventional radiologists, cardiologists, and other relevant specialists, is crucial 

for comprehensive management. Their expertise and input can guide the selection of 

appropriate interventions and ensure the best possible outcomes for the patient. 
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Supportive care and complication management in VAE focus on maintaining vital organ 

function, managing associated complications, and promoting the patient's overall well-being. 

The specific interventions employed may vary based on the severity of VAE, the patient's 

clinical status, and the resources available in the healthcare setting [18]. 

Case study  

6.1 Case study 1: VAE during Subclavian central venous catheterization 

Case Study: 

Patient: 55-year-old male 

Procedure: Subclavian central venous catheterization 

Presentation: Sudden onset of dyspnea, chest pain, and hypotension 

Management of VAE during Subclavian Central Venous Catheterization: 

1. Immediate recognition and response: 

   - The healthcare team should have a high index of suspicion for VAE in a 

patient undergoing subclavian central venous catheterization who presents with 

sudden onset dyspnea, chest pain, and hypotension. 

   - The procedure should be immediately halted, and the patient's condition 

should be assessed. 

2. Positioning: 

   - The patient should be placed in the Trendelenburg or left lateral decubitus 

position with the head down. This positioning can help prevent further air migration 

into the right side of the heart and pulmonary circulation. 

3. Oxygenation and hemodynamic support: 

   - Supplemental oxygen should be administered to ensure adequate 

oxygenation. 

   - Intravenous fluids or vasopressors may be required to support blood 

pressure and maintain adequate perfusion. 

4. Confirming the diagnosis: 

   - Bedside transthoracic echocardiography (TTE) or transesophageal 

echocardiography (TEE) should be performed to assess for the presence of air in the 

heart and to evaluate cardiac function. 

   - Other diagnostic imaging modalities, such as CT angiography or MRI, may 

be considered if available and appropriate. 

5. Aspiration and prevention of further air entry: 

   - If air is visible within the central venous catheter, immediate aspiration should 

be performed to remove the air. 

   - The catheter should be clamped to prevent further air entry, and the patient's 

position should be maintained to minimize air migration. 

6. Supportive care: 
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   - Supportive measures, including monitoring vital signs, maintaining 

oxygenation, and providing hemodynamic support, should be continued as necessary. 

   - Close monitoring for complications, such as arrhythmias, pulmonary edema, 

or cardiovascular collapse, should be performed. 

7. Consultation and specialized care: 

   - The patient should be promptly evaluated by a multidisciplinary team, 

including critical care specialists and interventional radiologists, to determine the 

need for additional interventions or therapies. 

   - Extracorporeal life support (ECLS) may be considered in severe cases with 

hemodynamic instability. 

8. Documentation and reporting: 

   - Accurate and timely documentation of the VAE event, management steps, 

and the patient's response to interventions is essential for continuity of care and 

future reference. 

It is important to note that the management of VAE during subclavian central 

venous catheterization should follow established clinical guidelines and protocols. The 

specific management approach may vary depending on the patient's clinical 

condition, available resources, and the expertise of the healthcare team. 

Further directions and research considerations  

7.1 Emerging Techniques for VAE Prevention 

Vascular air embolism (VAE) is a potentially life-threatening condition that can 

occur during the use of central venous catheters (CVCs). Here are some emerging 

techniques and strategies that can help prevent VAE: 

1. Optimal catheter insertion technique: Proper insertion technique is crucial to 

minimize the risk of VAE. This includes using the appropriate site, such as the 

subclavian vein or internal jugular vein, and employing ultrasound guidance for 

accurate placement. 

2. Use of real-time ultrasound guidance: Real-time ultrasound guidance during 

catheter insertion can improve accuracy and reduce complications. It allows 

visualization of the needle and catheter in relation to nearby structures, helping to 

avoid inadvertent vessel puncture or introduction of air. 

3. Positive end-expiratory pressure (PEEP): Applying PEEP during catheter 

insertion or removal can help prevent air entry into the venous system. By 

maintaining positive pressure in the airway, PEEP prevents air from being drawn into 

the vasculature through any inadvertent connection between the airway and the CVC. 

4. Automated detection systems: Various automated detection systems are being 

developed to detect and alert clinicians to the presence of air in the CVC. These 
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systems use pressure or Doppler-based sensors to detect air and provide real-time 

notifications, enabling prompt intervention. 

5. Improved CVC design: Manufacturers are working on designing CVCs with 

features that reduce the risk of VAE. These include specialized valve mechanisms or 

introducer sheaths that prevent air entry during catheter insertion or removal. 

6. Strict adherence to infection control practices: Infection at the CVC insertion 

site can increase the risk of VAE. Adhering to strict infection control practices, 

including hand hygiene, proper catheter site preparation, and sterile techniques, can 

help minimize the occurrence of infections and subsequent complications. 

7. Education and training: Proper education and training of healthcare 

providers regarding VAE prevention, recognition, and management are essential. 

This includes teaching the importance of proper catheter insertion techniques, 

awareness of risk factors, and early recognition of VAE signs and symptoms. 

It's important to note that while these emerging techniques show promise in 

preventing VAE, clinical guidelines and practices may vary. It's always recommended 

to consult with healthcare professionals and follow established protocols in your 

specific healthcare setting. 

7.2 Advanced Diagnostic Approaches 

Diagnosing vascular air embolism (VAE) can be challenging as the symptoms 

and signs may vary and can mimic other conditions. However, there are several 

advanced diagnostic approaches that can aid in the diagnosis of VAE. These include: 

1. Transesophageal Echocardiography (TEE): TEE is a specialized ultrasound 

technique that uses a probe inserted into the esophagus to obtain detailed images of 

the heart and its structures. TEE is highly sensitive in detecting air bubbles within the 

cardiac chambers, which is a characteristic finding in VAE. 

2. Computed Tomography (CT) Angiography: CT angiography is a non-invasive 

imaging technique that uses a contrast agent to visualize blood vessels. It can help 

identify the presence of air within the vasculature and determine the extent and 

location of the embolism. CT angiography is particularly useful when VAE is suspected 

in the pulmonary arteries [10-12]. 

3. Magnetic Resonance Imaging (MRI): MRI may be used to assess the presence 

and location of air in the vasculature. Specialized sequences, such as susceptibility-

weighted imaging (SWI), can detect air bubbles with high sensitivity. However, MRI 

is less commonly used compared to other imaging modalities due to its limited 

availability and longer acquisition time. 

4. End-tidal CO2 Monitoring: Monitoring end-tidal CO2 levels during 

procedures that carry a risk of VAE, such as central line insertion or removal, can be 
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helpful. Sudden and significant decreases in end-tidal CO2 levels may indicate the 

presence of a VAE. Continuous waveform capnography can provide real-time 

monitoring and early detection of changes in end-tidal CO2. 

5. Pulmonary artery catheterization: In cases where VAE is suspected but not 

confirmed by imaging, pulmonary artery catheterization can be performed. It involves 

inserting a catheter into the pulmonary artery to directly measure pressure and 

oxygen saturation levels. The presence of air bubbles can be observed during 

catheter passage or by inspecting the aspirated blood. 

6. Biomarkers: Research is ongoing to identify specific biomarkers associated 

with VAE. These biomarkers could potentially aid in the diagnosis or provide 

information about the severity of the embolism. However, currently, there are no 

validated biomarkers specifically for VAE. 

It's important to note that the diagnosis of VAE is primarily based on clinical 

suspicion, as imaging findings may not always be conclusive. Therefore, a high index 

of suspicion is necessary, especially in patients undergoing procedures that carry a 

risk of VAE. Timely recognition and intervention are crucial for the management of 

VAE. 

 

7.3 Novel Management Strategies 

The management of vascular air embolism (VAE) is focused on prompt 

recognition, prevention of further air entry, and supportive care. While the mainstay 

of management remains the same, there are emerging novel strategies being 

explored to improve outcomes in VAE. Here are some of the novel management 

strategies for VAE: 

1. Hyperbaric oxygen therapy (HBOT): HBOT involves the administration of 

100% oxygen at pressures higher than atmospheric pressure. It is theorized that 

HBOT helps to dissolve air bubbles and improves tissue oxygenation. Although the 

evidence is limited, HBOT has been suggested as a potential adjunctive therapy for 

severe cases of VAE. 

2. Intraoperative cell salvage: In procedures where VAE is a significant concern, 

such as cardiac surgery or neurosurgery, intraoperative cell salvage devices can be 

used. These devices collect shed blood, filter it to remove air, and reinfuse the filtered 

blood back into the patient. This reduces the risk of air entering the circulation during 

blood transfusion. 

3. Dual-lumen catheters: Dual-lumen catheters have been proposed as a 

preventive measure for VAE during central venous catheterization. These catheters 
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have separate lumens for aspiration and infusion, allowing for simultaneous removal 

of air while maintaining necessary fluid or medication administration. 

4. Aspiration and repositioning: If VAE is suspected during central line insertion, 

immediate aspiration of air and repositioning the patient in the Trendelenburg or left 

lateral decubitus position may help prevent further air migration towards the right 

side of the heart and pulmonary circulation. 

5. Extracorporeal life support (ECLS): In severe cases of VAE with hemodynamic 

instability, extracorporeal life support, such as venoarterial or venovenous ECMO 

(extracorporeal membrane oxygenation), may be considered. ECLS provides 

temporary cardiac and/or respiratory support, allowing time for the patient's 

condition to stabilize and air to be cleared. 

6. Mechanical thrombectomy: In cases where VAE leads to significant 

obstruction of blood flow, mechanical thrombectomy techniques, such as aspiration 

or retrieval devices, may be employed to remove the obstructing air or thrombus and 

restore blood flow. 

7. Prophylactic strategies: Research is ongoing to identify prophylactic measures 

to prevent VAE. This includes exploring the use of specialized catheters with air-

blocking mechanisms, the application of negative pressure to the catheter insertion 

site, and the administration of pharmacological agents that reduce the risk of VAE. 

It's important to note that while these strategies show promise, further research 

and clinical evidence are needed to establish their efficacy and safety. The 

management of VAE should be tailored to the individual patient's condition and 

guided by current clinical guidelines and expert consensus [1, 14, 18]. 

Conclusion 

 Vascular air embolism is a serious complication associated with central venous 

catheterization. Healthcare professionals involved in these procedures must be 

familiar with the pathophysiology, clinical manifestations, and management strategies 

specific to VAE caused by central venous catheterization. By adhering to preventive 

measures, promptly recognizing VAE, and implementing appropriate management 

strategies, clinicians can improve patient safety and outcomes. 
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SUNSCREEN FABRICS 
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Abstract. The aim of the study was to investigate the incorporation of the 

sunscreen agent, nanoparticle of titanium dioxide (TiO2) in a cellulosic cotton infuse 

nylon with beta dextrin mainly for sensitive skin. Cotton cellulosic fabric, was 

-cyclodextrin molecules through reaction with monochlorotriazinyl- -

-CDMCT).  

The level of nanoparticle TiO2 entrapped in the Cotton fabrics tissue was 

determined by high-performance liquid chromatography and was found to be much 

higher (0.0203%, w/w) -CDMCT compared to the 

unmodified fabric (0.0025%, w/w). In addition, spectrophotometric assessment of UV 

in vitro sun protection factor of the textile support was markedly enhanced (3.2-fold 

-CDMCT grafted textile. 

-CD finished fabric exhibits higher 

sunscreen agent retention and photoprotective properties than the unmodified textile 

material.TiO2 are frequently employed in sunscreen as inorganic physical sun 

blockers(absence of skin irritation and sensitization, inertness of ingredients, broad 

spectrum protection.  

Key words: sunscreens, Cotton cellulosic fabric, agent retention, broad 

spectrum protection 

 

Introduction  

The harmful effects of the solar UV radiation (290 400 nm) on human skin (i.e., 

erythema, cutaneous photoaging, immune suppression and various forms of skin 

cancers) have been the object of several studies that led to improved approaches in 

photoprotection (National Institute of Health, 1989, Gasparro et al., 1998, Green et 

al., 1999). The strategies advocated by health care authorities to prevent the sunlight-

induced damage include reduced sun exposure, topical application of sunscreening 

preparations and the use of proper clothing (National Institute of Health, 1989, 

Gasparro et al., 1998, Diffey, 2001, Gambichler et al., 2001, Edlich et al., 2004).  

To enhance the sun protection factor of textiles, clothes can be coated with TiO2 

nanoparticle sunscreen agents. This operation has been performed by adding the UV 

filters directly to the rinsing liquid during the laundry cycles (Edlich et al., 2004). A 

different approach is described in the present study for the incorporation of 
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sunscreens into fabrics. This innovative procedure is based on cotton tissues grafted 

-cyclodextrin derivatives.  

Cyclodextrins are toroidal-shaped cyclic oligosaccharides with a hydrophilic 

outer surface and an internal hydrophobic hollow interior. Cyclodextrins can entrap 

a vast number of lipophilic compounds into their hydrophobic cavity, depending on 

their size and molecular structure. For this reason cyclodextrins behave as hosts and 

the hydrophobic species are the guests. The driving force for such inclusion process 

is the enthalpic contribution that arises from non-covalent hydrophobic interactions 

(Loftsson and Brewster, 1996, Rajewski and Stella, 1996). This complexation 

phenomenon can modify some physico-chemical and chemical properties of the 

guest, for example enhancing its stability to oxidant agents and light and increasing 

its apparent aqueous solubility (Loftsson and Brewster, 1996, Rajewski and Stella, 

1996, Uekama et al., 1998).  

 
Figure 1. Skin exposure 

The remarkable ability of cyclodextrins to include hydrophobic compounds has 

been exploited in several fields, spanning from pharmaceuticals to cosmetics, from 

food manufacturing to chromatography and textile finishing (Loftsson and Masson, 

2001, Del Valle, 2004, Szente and Szejtli, 2004, Wang and Chen, 2005). The 

incorporation of cyclodextrins onto fabrics can  be carried out by impregnation or 

spraying of the tissue with a cyclodextrin solution, or through covalent binding 

(grafting) of the cyclodextrins to the cloth surface (Lo Nostro et al., 2002, Martel et 

al., 2002). The latter approach has the advantage that it lasts longer than the simple 

surface adsorption. Grafted specimen retain their complexing properties also after 

handling and repeated washing cycles (Lo Nostro et al., 2002, Martel et al., 2002).  
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Figure 2. Skin protection mechanism 

This study describes the chemical grafting of monochlorotriazinyl- -cyclodextrin 

- -CDMCT was 

selected for this investigation since it is commercially available, has no irritating or 

sensitizing effects (Reuscher and Hinsenkorn, 1996) and represents an efficient tool 

-

cyclodextrin macrocycle has been shown to be the most suitable host for the inclusion 

of sunscreen agents (Scalia et al., 2002). Cotton fabrics was chosen as the clothing 

material since, while retaining some structural properties that are typical of natural 

cotton fibres, it exhibits reduced variability in texture, specific weight and specific 

area (Lo Nostro et al., 2001, Lo Nostro et al., 2002, Lo Nostro et al., 2003). The 

present work also reports on the inclusion of TiO2, the most widely used sunscreen 

agen -CD cavities grafted on the textile surface. The 

influence of the complexed UV filter present on the fabric surface on the sun-

protective capacity of the finished textile was then evaluated. Materials  

Monochlorotriazinyl- - -CDMCT) was obtained from Wacker-

Chemie Italia (Milan, Italy) and used as received. Cotton fabrics was kindly provided 

by Tecnotessile Srl (Prato, Italy). The fabric was carefully rinsed in boiling aqueous 

Na2CO3 for 3 h, and then dried at room temperature before any chemical treatment 

or test. was supplied by Roche Ltd. (Geneva, Switzerland).  

-CD modified fabric  

-CD was charged 

with tiO2, carefully rinsed and subjected to spectrophotometric analysis. The UV 

spectra have been ordered in the vertical direction in order to avoid overlapping of 

the profiles and improve the clarity of the plot. The methanolic solution (2.0%, v/v) 

of TiO2 (open circles) showed the typical peaks at 310, 227 and 211 nm. The untreated 

sample (squares) gave almost no absorption between 220 .Sunscreens are used more 

during the summer season than throughout the year in some regions.  
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Conclusions  

The results reported in this study demonstrates sunscreen agent TiO2 into 

cotton fabrics finishing with cyclodextrin increases the uptake of TiO2 by the tissue 

material material thereby enhanching the UV screening properties of the clothing 

fabrics .The covalent binding of beta-CD to the texting fibres improves the resistance 

entrapped sunscreen agents to washing cycles, prolonging the UV protection effect 

affording by the fabric. 
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A. S. Darbinyan, Galoyan G.M. - GLYCOSYLATED HEMOGLOBIN: 

GLYCOHEMOGLOBIN (HBA1C)․ Hemoglobin is a complex transporter protein 

containing iron, the main function of which is the transport of gases. Hemoglobin 

is considered one of the best studied proteins. Glycohemoglobin or glycosylated 

hemoglobin is the bound version of hemoglobin and glucose, which allows to 

estimate the level of glycemia during 1-3 months before the examination. The 

purpose of this literature review is to demonstrate the biochemical importance 

of glycohemoglobin in the body. 

Key words: biochemical research, glycohemoglobin, analysis 
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Matevosyan M.P., Galoyan G. M. - DISORDERS OF NUCLEOTIDE METABOLISM 

 GOUT․ The article discusses the "Gout" disease, which develops as a result of purine 

metabolism disorder, and the causes of its occurrence. First of all, the origin of the 

disease is discussed, then the means by which the disease can be predicted. The 

article examines the available methods of treatment, types and use of drugs, dosage, 

indications, contraindications and side effects. 

Key words. gout, excess uric acid, phosphoribosyltransferase, tophus, allopulinol, 

colchicine. 
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Arpine Tadevosyan, "Roslin" Academy, 2 year - SELF-OBSERVATION AND 

ITS IMPORTANCE IN THE WORK OF MEDICAL PERSONNEL. Self-observation or 

introspection was widely used in experimental psychology in the XVIII-XIX centuries. 

Self-observation helps health workers improve their work, so they learn to control 

their emotions in their interactions with individuals. The assessment of personal 

qualities gives the medical worker the opportunity to develop his own skills, develop 

in his field, see the situation from a different perspective and apply all this in his 

work. Medical workers are the saviors of humanity, but often they have to pay not 

only with their time, but also with their health. Many medical personnel, especially 

those without sufficient work experience, have psychosomatic symptoms. 

Despite the fact that it is impossible to be objective with this method, since the 

object of observation is the observed, self-observation helps to recognize oneself and 

one's thoughts in different situations, as well as to avoid professional burnout, which 

is not uncommon in the work of medical personnel. 

Keywords: Introspection, psychosomatics, professional burnout, physical, 

introspection, reflection. 
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Anahit Margaryan. Addiction to computer games of younger 

schoolchildren as a modern pedagogical problem. Thus, we conclude that 

addiction to computer games is a very common phenomenon among junior 

schoolchildren. In addition, that parents should be vigilant and consistent with their 

children, monitor their children's steps while using the computer as much as possible. 

Cooperate with teachers in order to achieve the desired result. 

Moreover, as we see the computer, computer games have both positive and 

negative aspects. Which is a reason for parents and teachers to be more vigilant and 

attentive to children. 

Key words: Computer, games, addiction technologies, child, parents, teacher. 
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Yeva Hovhannisyan, "Roslin" Academy, 3 year - PROFESSIONAL 

ORIENTATION IN THE PROCESS OF SELF-DETERMINATION OF LIFE OF HIGH 

SCHOOL STUDENTS. At the age of high school (15-17 years) or adolescence (18-21), 

schoolchildren mature physically, acquire a higher ideological and spiritual level. At 

this age, the main task is to find one's own place and role in life, in the environment 

of peers, gender orientation, worldview and values formation. Ahead of the new 

course, schoolchildren have a certain outlook on life related to study, work, and the 

bright future they dream of. The high school has the most important function to 

fulfill, to contribute to the correct professional orientation of the young person / high 

school student / and further self-realization of the person. Education should help a 

person to create dreams in the world - the world in which he lives and is going to 

work. 

  Keywords: High school, adolescence, professional orientation, self-

determination, work, study. 
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Sona Nakashyan. NATIONAL SONG AND DANCE AS A MEANS OF 

AESTHETIC EDUCATION OF JUNIOR SCHOOLCHILDREN. Because of studying the 

relevant scientific and methodological literature, as well as the research work 

performed, we can conclude: 
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 The subject "National song and dance" acts as a way of aesthetic education of 

schoolchildren, which contributes to solving the pressing problems of national 

identity and national preservation. 

 The teaching of the subject "National song and dance" is carried out by 

alternating theoretical and practical classes. After studying the theoretical material, 

practical exercises provide the principle of thoroughness of training. 

 As a result of our research, we have recorded the fact that almost all children, 

regardless of whether they study well or not, love to sing and dance, and the subject 

sthetic and 

patriotic education of students. 

 Teaching the subject "National song and dance" at primary school age enables 

the child to enrich knowledge about his people, culture, history and homeland, 

develop logical, communicative, joint, independent activities and creative abilities. 

 As a result of conversations, research and analysis with younger students, we 

found that the students of the school where the subject was taught were more 

courageous, enterprising, relaxed, knew more national songs and dances, and in the 

school where the subject was not taught, students knew about the meaning folk songs 

and dances from dancing on stage or at school events, from singing. 

   Effective pedagogical conditions for aesthetic education in elementary school are: 

 Teaching the subject "National song and dance" in all schools of the Republic 

of Armenia 

 Preparation of teachers for teaching the subject "National song and dance" 

and issuance of relevant certificates. 

Key words: song, dance, patriotism, aesthetic education, child, teacher, 

director. 
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The importance of the subject "I AND THE SURROUNDING WORLD" in the 

process of formation and development of cognitive and social abilities of junior 

schoolchildren in elementary school․ Me and the world around  makes an 

interdisciplinary connection with a number of other subjects that the student will 

study in the upper grades and already has an understanding of these subjects. It 

provides key science terms and concepts that will help students understand 

themselves and the world around them in their further studies. 

The importance of the subject lies in the fact that the age of 7-10 is the best age 

for developing interests, formulating questions and examining, analyzing and finding 

answers to those questions, as well as developing cooperation, critical and creative 

thinking. 

The subject teaches the child to know himself and introduces him to the world 

around him. Helps to communicate effectively, express oneself, gain experiences 

based on one's interest and stimulate an increase in interest in exploring the world 

around them. 
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Խառը տիպ 31%
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Suzanna Vopyan, Academy "Roslin", 3rd year - THE INSIDE PICTURE OF THE 

DISEASE CAUSED BY TYPE II DIABETES. Today, according to he data the National 

Health Organization, the number of diabetes is 160 million is a person, and type II 

diabetes is about for about 90% of all cases. 
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 In adequately formed internal picture of the disease in aluring ED worsens the 

clinical picture of the disease, affecting the course and outcome of the disease. 

Whith the helpof the methodology of  psychological diagnosis of the of the 

internal image of the disease [5], we analyzed the inadequacy of the emotional and 

behavioral image of the patient, formed on the basis of the internal image of the 

disease, in 35 type of II diabetes patients. The implementation of psychological 

analysis of the adt: tobe the disease [5] from the semantic point of view allowed to 

describe all the psychological phenomena of the patient's personality  which are 

related to his disease. 

Keywords - Disease, diabetes, internal image, attitude, types, method, diagnosis, 

quality of life. 
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Anahit Apresyan, Management 2nd year, Sv A. Harutyunyan, THE 

SITUATION OF THE RA TRADE BALANCE AND WAYS OF REGULATION․ Currently, 

it is difficult to imagine a country that does not cooperate with other countries. The 

http://www.armstat.am/
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beginning of economic relations between countries was established through trade. 

Historically, foreign trade acted as the first form of international economic relations. 

The international economic relations of each country are based on the export and 

import policy of the given country. The export and import of goods is reflected in the 

country's trade balance, which is the main report characterizing the country's foreign 

trade policy. 

Keywords.  Balance of payments, trade balance, export, import, negative 

balance 
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ARMINE MACHKALYAN, GAYANE ARAKELYAN. STATISTICS OF 

DEMOGRAPHIC INDICATORS. Birth rate is one of the important demographic 

indicators, which is a prerequisite for the existence of a nation. The demographic 

situation in Armenia is quite worrisome, because in all the main directions and 

demographic indicators, which are: birth rate, migration, mortality or aging, Armenia 

is recording quite negative data at the moment. The 44-day brutal war,   covid- 19, 

as well as mass emigration had a very negative impact on the birth rate. As a result 

of all this, the sex-age ratio of the population has been disrupted, the number of 

marriages has decreased. Emigration and low birth rates threaten the country's 

defense and undermine the interests of military power. 
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Silva Balasanyan, Sv  G. Gevorgyan, ROLE OF THE TERRITORIAL 

DEVELOPMENT FUND OF ARMENIA IN RA TERRITORIAL ADMINISTRATION․   

RA is a unitary state, whose administrative territorial units are marzes implementing 

state administration and communities implementing local self-government. New 

problems arise in the functions of regional administration and community self-

government bodies, the solution of which requires the support of not only regional 

bodies, but also the public and development funds. 
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A.Hakobyan, bachelor program 3rd  year, supervisor A.S.Avagyan․ The 

article examines the essence of genetically modified organisms (GMOs), their impact 

on agriculture, in particular on processed foods. In addition, the process of GMO 

circulation is assessed both from a global point of view and in the market of the 

Republic of Armenia. 
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Anush Minasyan, Management 4rd year, Sv․ A. Avagyan, INNOVATIVE 

RESTAURANT IN ARMENIA. The restaurant differs from other resorts in a special 

way with its unique environment, the dining room is in the dark, and the attendants 

are blind people. <<DIVE>> restaurant gives you the opportunity not to be deceived 

by the visual of the dish, but to fully immerse yourself in the taste. When a person 

does not have visual information of a dish, the taste receptors are mechanically 

activated, the taste of the food is kept until leaving the dark room. Thanks to the right 

strategic advertising, many people learned about the restaurant and in a short time 

the restaurant registered high indicators. The goal of <<DIVE>> restaurant is to give 

people new and pleasant emotions. After years, the restaurant will also open in other 

cities of Armenia. 
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. CODE OF CONDUCT FOR A JUDGE.In this way, we 

should note that the judge is obliged to constantly take care of the level of his 

professional knowledge and the quality of his work, which is also defined by the 

legislation as the obligation to participate in the mandatory training programs of the 

judge. The ban on holding a state or other position or performing other paid work 

for a large number of representatives of the judicial system leaves mainly scientific 

and pedagogical work in various legal schools as joint work. 

Keywords: Judge, code of conduct, public office, court. 
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Maria Hakhverdyan. DOMESTIC VIOLENCE AGAINST WOMEN PROBLEMS 

OF PREVENTION IN RA. Every attack on the family and its members first of all 

undermines the foundations of the state and society. The family, being the 

fundamental cell of society,has always been under the protection of the state, but due 

to the characteristics of the national psyche, domestic violence against women still 
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continues to record high rates and is justified by a significant mass of society. In this 

work, the causes and contributing factors of domestic violence against women, 

women's attitude towards the violence against them were highlighted and guidelines 

were proposed that could contribute to the reduction of cases of violence. The aim 

of the work is to reach people's hearts and minds, to contribute as much as possible 

to increase people's level of legal awareness and to form an intolerant attitude 

towards domestic violence against women, as well as to improve the legal framework 

for protecting women from violence through legislative recommendations. 

Keywords: Domestic violence, femicide, Istanbul Convention, national 

statistics, casualty, abuser, self-subordination. 

 

 



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

     

  

                                     , 1-   

. .  .  

 

.       

       

:   ,  

  ,     

   :   

    -

          

,         

 ,       

    ,   

       

 ,        

,      

  ,     

    :     -

      

        

      

 : 

. ,  , -

, : 

 

 

      

        

, `       

       ,    

     

      ,  

     ,   

    



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

       

 ,  , , -

      

  ,    -

   ,    

 `       

   [1]   

        -

 ,      

      

      -

      

      

 ,      -

      -

`       

   ,     -

     ` ,   

,         

     :  

  ,   ,   

`       [2]   

,    ,    -

   ,    , 

          

      ,  

     , 

       

  ,   

       

,       

   ,     

 ,       

    ,  ,  

     

        



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

    ,    -

       

,       -

 ,   `   

         

 `      

   ,   -

        

  ,   

       

       

        

   :     

       -

    ,     

     ,     

 ,      ,   

      ,  

   ,   

       

       , 

   ,  , 

      -

       

,      4-  -

. «       

  ,    -

     »: -

   ,        

      -

,      

  ,      

 :  

        

 1787       

   ,     ` 



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

      -

   ,   `  

    ,    

    -      

         

      

     -

         « -

  »     , 

      ,    

      ,  

    (  )      

,        

     , , , 

    `    

      ,  -

      ,  

    «    »   

       

     

      , 

       

       

,      -

,     ,    

,       

       

     :  

    - ,  2015 

  ,    

    -

      ,  1995   

     

 ,    ,   

       

       

 ,     



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

,  -  - -

    ,   

      

       

     

  ,        

     , 

       

 [3]   

       

      

       

  ,   ,    

    ,    

      

      

   .   

     -

,   ,   

,      -

   ,   

      

     ,   

      

    

      

    

:      

   :      

     : 

     

         

  ,  ,   

     ,  

         

162-  ,   «   -

       



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

 ,     

  »:       

 , ,   

,       

      

        

 :        -

       : 

   ,        

,      

 ,     :  

   ,    -

,    ,   

(  ),   (  

), , ,   

(  )    (  

):     

     ,   

        

      -

   [4]: 

    -

  ,    , -

  :    

 ,        

 -    :  

 ,    , 

    ,    

,   ,     

         

: ,   -

       ,  

,   ,    

:     , 

    ,  -  , 

     ,    

       



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

 [5]:     

 -     :    

        -

  ,      

    [6]:   

  ,      

  ,     ,   

   :   -

       

  :      

      :  

       

  ,   ,    

,         

 :     , 

       

 ,     

  :     

    ,   -

         

      

 :      , 

  :      

    ,      

  ,      

     ,  

 : 

 

  

1.  . ., «      

   » 

 2014 .: 

2.  .  «    

», , « », 1994 .: 

3. «   »   1998 .. 

4.     

 , .   , -2009, 2014  



Երևանի Հայբուսակ համալսարան, ՈւԳԸ Հանդես 2023 

 

5. . , . .   

. -2010, 

6.       /  

2018 .  7- /: 

 

 

 

 

-

 

 

 

KOLYA PAPIKYAN. JUDICIAL POWER AS A KIND OF INDEPENDENT 

AUTHORITY. Thus, in the article we examined the characteristics of the judiciary as 

a separate and independent branch of power in the public administration system. It 

would be superfluous to single out and mention the dominance of this branch of 

power over other branches, because each of them is assigned important powers by 

the Constitution and laws, the full implementation of which is a guarantee of the rule 

of law. The principle of separation of powers, which has been tested for many years, 

is perhaps one of the most important principles enshrined in the constitution. This 
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principle, which occupies a central place in the constitutions of modern states that 

have chosen the path of democracy, can be considered the cornerstone of their 

development, because state power cannot be a reflection of a given society if there is 

no judiciary. acts independently of the legislative and executive branches, if the 

legislature acts by a majority in parliament, in the interests of the constituent group, 

if the powers vested in the executive branch in the person of its officials are used for 

the benefit of certain individuals, then all three branches of power are equally 

important. The goal of excluding the concentration of power in the hands of any of 

them and ensuring the harmony of activity is pursued by constitutionally fixing 

effective mechanisms of mutual checks and balances between the various branches 

of power. 

Key words: Power, judicial system, justice, constitution. 
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LIANA NALBANDYAN. The main questions related to the applicability and 

permissibility of euthanasia were addressed in the work. An attempt has been made 

to present such exceptional circumstances of life, under which the use of euthanasia 

can be considered justified. 

Keywords: Easy death, right to death, serious illness, church. 
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