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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Hyperhomocysteinaemia (elevated blood levels of the amino 

acid homocysteine) attracted the interest of researchers in the 
middle of the 20th century. At first. Butz and du Vigneaud in 
1932 described a disorder of methionine metabolism in children, 
which was manifested by homocysteinuria (homocysteine is not 
normally detected in the urine).

In 1962 Cavon and Neil found that homocysteinuria in 
children is associated with a defect in cystathione-B-synthase 
and manifests early development of atherosclerosis.

It is quite possible that these facts would have remained 
unnoticed by the medical

community had it not been for further research by Kilmer 
McQuilley, a professor in the Department of Pathology at 
Harvard Medical School.

The scientist suggested that while high concentrations of 
homocysteine could damage blood vessels in young people, it 
was likely that lower concentrations of homocysteine, acting 
over a longer period of time, could cause cardiovascular disease 
in adults. Subsequent studies enabled him to formulate the 
"homocysteine" theory of atherosclerosis and to publish its 
main points in 1969.

Hyperhomocysteinaemia in young men has been shown 
to cause damage to the endothelium of blood vessels, and 
consequently males face the consequent equally global problem 
of developing erectile dysfunction.

Erection is a state regulated by a neurovascular process, 
characterized by blood filling of the cavernous bodies, provided 
by neural and humoral mechanisms occurring at different levels 
of the nervous system.

Erectile dysfunction (ED) refers to the inability to achieve and 
maintain an erection at a level necessary to ensure satisfactory 
sexual intercourse, Although ED is not life-threatening. it is 
a serious psychological and physiological problem, and it has 
now been shown to correlate the quality of intimate life with 
general health and even with life expectancy, In the USA alone, 
ED is reported in 20-30 million men, and the prevalence of 
these disorders increases with age.

Methods: A study of the homocysteine level of 
multidisciplinary hospital patients was used as the main marker. 
The work used laboratory and statistical research methods, as 
well as analysis and synthesis methods.

Conclusions: Using patient analyses, laboratory and statistical 
data, it has been shown that hyperhomosysteinaemia is one 
of the molecular mechanisms in the development of erectile 
dysfunction.

Key words. Homocysteine, methionine, 
hyperhomocysteinaemia, erectile dysfunction, guanylate 
syelase, protein kinase, asymmetrie dimethylarginine.

Introduction.
There are factors such as diet (methionine-rich foods: dairy, 

meat: coffee), lifestyle (smoking, alcoholism), disease, use 
of medications, and many others that contribute to elevated 
homocysteine levels in the human body. This condition lends 
to impaired erectile function of the penis, and consequently to 
further infertility, to deep depression.

There are many factors that affect homocysteine levels in the 
blood:

Smoking: causes a decrease in the levels of vitamins (B6, 
B1) in the blood 2 due to exposure to cyanide in cigarette 
smoke. Each cigarette smoked in a day increases homocysteine 
levels by 1% in women and 0.5% in men, in addition, 
hyperhomosysteinaemia has the highest correlation with arterial 
hypertension and smoking.

Coffee: caffeine can inhibit methionine synthase. Among men 
aged 40-43 who drink more than 6 cups of strong coffee a day, 
the concentration of homocysteine in the blood is 19% higher 
than in non-drinkers: in women - by 28%.

Alcohol: excessive consumption in alcoholics significantly 
reduces the content of vitamin B6 in blood plasma and folate 
in erythrocytes: in addition, ethanol inhibits the activity of 
methionine synthase in the liver, contributing to an increase 
in the concentration of homocysteine in plasma deficiency of 
pyndoxine, cobalamin and folate may be increased, for example, 
by parasitisation of Helicobacter pilori, which in ease of low 
effectiveness of oral therapy requires parenteral administration 
of drugs, as well as confirmation of microbial parasitisation, 
which hampers absorption of drugs [1-10].
Results.

Homocysteine (Heys) is a sulphur-containing amino acid 
that is an intermediate product of methionine metabolism. 
If methionine metabolism is disturbed, excessive amounts 
of methionine accumulate in the body, which leads to the 
development of many pathological processes. This article 
will consider the role of Heys in the development of erectile 
dysfunction in men aged 35 years and older.

Remethylation of homocysteine to methionine is catalysed 
by the cytoplasmic enzyme methionine synthase (MTR). 
Methyleobalamin, a derivative of vitamin B12, is required 
for the enzyme to function. Methionine synthase catalyses 
the remethylation of homocysteine into methionine through 
a reaction in which methylcobalamin acts as an intermediate 
carrier of the methyl group. In this process, cobalamin is oxidised, 
and the MTR enzyme is rendered inactive. The function of the 
enzyme can be restored during the methylation reaction with 
the participation of the enzyme methionine synthase reductase 
(MTRR). The donor of the methyl group in this case is the 
activated form of methionine - S-adenosylmethionine, which 
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is also used for methylation of other compounds: DNA, RNA, 
proteins and phospholipids [7].

A key role in the synthesis of methionine from homocysteine is 
played by the enzyme 5,10- methylenetetrahydrofolate reductase 
(MTHFR), which reduces 5,10-methylenetetrahydrofolate 
to 5-methyltetrahydrofolate, which carries the methyl 
group required for homocysteine remethylation [9,10]. The 
metabolic consequence of folic acid deficiency is an increase 
in homocysteine levels. Genetic defects in the production of 
enzymes that catalyse the transition of folic acid into its active 
form, which is necessary for remethylation of homocysteine 
into methionins, have also been identified.

The MTHFR gene is localised on the short arm of chromosome 
1 (1p36.3) and consists of 11 exous. The length of the entire 
coding region is about 1980 nucleotide pairs. The most studied 
is mutation C677T of the MTHFR gene, associated with the 
substitution of cytosine for thymine at position 677, causes the 
substitution of alanine for yaline (p.Ala222Val) in the catalytic 
domain of the enzyme protein, leading to a 70% decrease in its 
activity in the homozygous variant for the polymorphic allele, 
and in heterozygous genotypes - by 35%. Homozygosity for 
the C677T allele leads to a significant increase in the level of 
homocysteine, especially against the background of low plasma 
folate content. The decrease in the activity of this enzyme is 
one of the important causes of homocysteine accumulation in 
the body [8].

Penile erection is regulated neurogenically, paycogenically 
and hormonally. All of these mechanisms contribute to the 
release of NO as a key mediator by vascular endothelium 

through stimulation of non-adrenergic, non-cholinergic nerves. 
NO is released by endothelin and neurons in penile tissue and 
binds to soluble guanylate cyclase to increase the production of 
3',5-cyelic guanosine monophosphate (cGMP), which activates 
protein kinase G to form a cGMP/PCG complex that causes 
relaxation of smooth muscle in the corpora cavemosa, followed 
by a large arterial blood flow, which represents the fundamental 
mechanism of penile erection [7].

In excessive amounts, homocysteine is able to block 
endothelial NO synthases, reduces nitric oxide production, is 
also able to induce the activity of 3-hydroxy-3methylglutaryl-
CoA reductase, which leads to an increase in cholesterol 
and its deposition in the intima of blood vessels, which in 
tum contributes to a decrease in blood flow. It also increases 
asymmetric dimethylarginine (ADMA), an endogenous nitric 
oxide inhibitor.

Having analysed scientific papers, monographs and using 
laboratory data of patients of a multidisciplinary organisation 3 
groups were formed.

The first group included men aged 35 to 45 years (70), the 
second group 46 to 55 years (80). and the third group men over 
55 years (55).

In the course of the work, it was accepted to use the 
classification according to serum homocysteine level: moderate 
(mild) from 11 to 15 umol/1: Medium from 15.1 to 20 mkmol/1: 
High more than 20.1 mkmol/I. No patients with levels greater 
than 20.1 mkmol/I was identified during the study.

The laboratory data of the patients showed that 125 men out of 
205 - ti were found to have sexual dysfunction. 80 men (64%) 

Figure 1. Patient groups by age and homocysteine level.

Group n Number of patients with Hyperhomocysteinaemia
more than 11.1 mkmol/1, n, % more than 15.1 mkmol/1, п, %

35 to 45 years old
46 to 55 years old
Over 55 years old
Total

70 
80 
55
205

49 (70)
70 (87,5)
15 (27)
134 (65)

19 (27)
8 (10)
30 (54)
57 (27)

Table 1. Patient groups by age.
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2. Zbleba AA, Nikitina VV. Detection and treatment of 
hyperhemocysteinemia. Manual for doctors. Moscow: Druzhba 
Narodov. 2004:40.
3. Eese R, Baroso M, Tavares De Almeida I, et al. Molecular 
Sciences The Contribution of Homocysteine Metabolism 
Disruption to Endothelial Dysfunction. State-of- the-Art. Int. J. 
Mol. Sei. 2019;20:867.
4. Almad A, Corban M.T, Toya T, et al. Coronary Microvascular 
Endothelial Dysfunction in Patients with Angina and 
Nonobstructive Coronary Artery Disease Is Associated With 
Elevated Seran Homocysteine Levels. J. Am. Heart Assoc. 
2020.
5. Butenko A.V. Homocysteine: influence on biochemical 
processes in the human body. Text: direct/Young scientist. 
2016;105:78-82.
6. Refsum H. Facts and recommendations about total 
homocysteine determinations: an expert opinion. Clinical 
chemistry. 2004;50:3-32.
7. Severin E.S. Biochemistry: textbook/ edited by E. S. Severin. 
5th ed. Moscow: GEOTAR-Media. 2019:768.
8. Grechanina EY, Lesovoy VN, Mynsoedov VV, et al. Lawful 
relationship between the development of some epigenetis 
diseases and impaired DNA methylation due to deficiency 
offolate cycle enzymes. Ultrasound perinatal diagnostics. 
2010;29:27-59.
9. Dobrohotova Yu.E, Lee A.D, Dzhobava E.M. Issues of 
pathogenesis and therapy of thrombophilic states in pregnant 
women with thrombotic complications and pregnancy failure. 
Gynecology. 2006;8:16-23.
10. Lebedenkova M.V. Clinical significance of 
hyperhemocysteinemia in the progression of nephropathies 
(Literature review). Nephrology and Dialysis. 2006;8:329-335.

had Heys levels between 11 and 15 mkmol/l; 45 men (36%) 
between 15.1 and 20 mkmol/l; and 0 men (0%) had homocysteine 
levels over 20.1 mkmol/1. Also, there was a correlation between 
age and serum homocysteine levels.
Conclusion.

Thus, hyperhomocysteinaemia is an important factor in the 
pathogenesis of not only cardiovascular pathology, but also 
erectile disfunction. Confirmation of this is the determination 
of homocysteine content in the blood of patients in a 
multidisciplinary hospital. Results: 125 men out of 205 have 
been diagnosed with sexual disfunction. In 80 men (64%) - 
the level of Hcys in the range of 11 - 15 μmol/l; in 45 men 
(36%) within 15.1-20 μmol/l; in 0 men (0%) - the level of 
homocysteine over 20.1 μmol/l. allow not to exclude the 
involvement of hyperhemocysteinemia in the development of 
erectile disfunction. There is also a relationship between age 
and serum homocysteine level. One of the most important tasks 
today is to find biomarkers to predict the course of erectile 
disfunction, as homocysteine level determination is an indirect 
confirmation criterion. Further study of homocysteine can help 
clarify the role of the vascular component in the pathogenesis 
of the disease, identify the effect of increased concentration 
of homocysteine on the pathological process, and develop 
therapeutic tactics in treatment.
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