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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Hyperhomocysteinaemia (elevated blood levels of the amino
acid homocysteine) attracted the interest of researchers in the
middle of the 20" 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.
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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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Figure 1. Patient groups by age and homocysteine level.

Table 1. Patient groups by age.

Group n Number of patients with Hyperhomocysteinaemia
more than 11.1 mkmol/1, n, % more than 15.1 mkmol/1, n, %
35 to 45 years old 70 49 (70) 19 27)
46 to 55 years old 80 70 (87,5) 8 (10)
Over 55 years old 55 15 (27) 30 (54)
Total 205 134 (65) 57 (27)

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 5S-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
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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%)



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 Heys in the range of 11 - 15 pmol/l; in 45 men
(36%) within 15.1-20 pmol/l; in 0 men (0%) - the level of
homocysteine over 20.1 pmol/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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