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Putting forward a virus hypothesis of
atherogenesis, G. Fabricant assigned the leading part to
representatives of Herpesviridae family in this process [4].
The question about etiological role of these viruses is
discussed [1,2], but the influence of a virus infection on
aggregative properties of blood corpuscles and on the
function of endotheliocytes which are a target for persistent
viruses of herpes simplex (HSV) and for a cytomegalovirus
(CMV) [3,7] is specified. Recently there have appeared
messages, that it is possible to consider CMV as an
independent risk factor of restenosis after angioplasty [5]
and the accelerated development of atherosclerosis in the
patients who had a transplantation of heart [6]. The role of
viruses in vascular smooth muscle cells proliferation [7,8]
is shown. A virus infection including herpes viral infection
can complicate considerably a course of any disease, a
course of coronary heart disease in particular.

Death rate from cardiovascular diseases, and first
of all from myocardial infarctions, has the lead in
developed countries as before. It is the myocardial
infarction that frequently leads to fatal complications of
coronary heart disease (CHD). First of all these are
cardiogenic shock, acute left ventricular insufficiency
(ALVI), ventrical fibrillation and flutter, thromboembolism,
cardiac rupture and tamponade.

The purpose of our work was to reveal the
influence of herpesvirus infection, of cytomegalovirus and a
herpes simplex virus in particular, on complicated course of
CHD.

Materials and methods

129 patients with CHD, which were undergoing a
course of treatment in infarction and cardiological
departments of clinic N 8 of Kharkov. Among them, there
were 83 men and 46 women. The average age of patients
was 57,4 £ 3,6 years.

The control group was composed of 26 persons
comparable for sex and age. During meticulous
examination including electrocardiography  (ECQG),
veloergometry, echocardiography, chest radiography none
of the control group had clinical signs of CHD. Examined
people in the control group had no lesions of heart valvular
apparatus, arterial hypertension (AH), myocardial diseases.
When analyzing the autopsy data, the group consisting of

19 died as a result of diseases not connected with an
atherosclerosis, was used to control.

CHD was represented by following clinical forms:
a stable angina (SA) of II-IV functional classes —39
patients, an unstable angina (UA) — 22 patients (a
progressive exertional angina) and an acute myocardial
infarction (AMI) — 68 patients. The diagnosis was
established on the basis of patient’s complaints, the
antecedent anamnesis, clinical, laboratory and tool research
methods. A functional class of a stable angina was defined
according to the classification of the Canadian association
of cardiologists.

The most frequent complication, which
accompanies the course of AMI is recurrence anginous
pains in the form of a recurrent angina, and also the
presence of various forms of arrhythmia. The most frequent
among them were sinus tachycardia and extrasystolic
arrhythmia, which have made 44 % of general number of
complications and 75 % of all rhythm disturbances.

We used the methods directed on coronary heart
disease diagnostics, analysis of haemodynamic indicators
and also virologic and immunologic methods of laboratory
diagnostics.

The determination of HSV and CMV antigens in
lymphocytes was carried out through indirect
immunofluorescence method (IIFR) with the help of
monoclonal serum against FITC-labeled HSV and CMV
(Dako Corporation, Carpinteria, CA).

Results and discussion

The analysis of herpesvirus (CMV and HSV)
infections of patients with CHD has revealed certain
differences among clinical groups. The highest level of
infection (90,9 %) is observed in the group of patients with
unstable angina. The infection in the group with AMI and
SA differs not so considerably — 72,0 % and 61,5 %
respectively. Analyzing these total infection indicators of
various CHD clinical groups it is possible to assume that
destabilization of CHD clinical course can be connected
with reactivation of HSV and CMV latent infections.
Moreover when estimating the association of HSV and
CMV, it is necessary to notice that every second patient
with AMI has joint infection (48,5 %), the indicator is
almost twice as low in the group with UA (22,7 %) and it is
almost four times as low in patients with SA (12,8 %).

It appears that the infection by two representatives of
Herpesviridae family (HSV and CMYV) is the factor which
aggravates CHD course. Literature information indicates
that the probability of myocardial infarction appearance
having UA increases under simultaneous HSV and CMV
infections [7].

The important risk factor causing the development of
atherosclerosis is lipidic metabolism disorder. In our work
we analyzed the content of various lipoprotein fractions in
patients with acute myocardial infarction. The analysis of
the obtained data indicates the presence of
dislipoproteinemia in the group of AMI-infected patients as
well as in the group of uninfected patients. Correlation
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between herpesvirus infection and the content level increase
of low-density and very-low-density lipoproteins was
revealed.

The obtained data give the evidence of the increase
of general cholesterol, triglyceride, low-density and very-
low-density lipoproteins indicators in patients with AMI in
comparison with the control. VHDL cholesterol level of
HSV and CMV-infected patients is reduced in comparison
with uninfected patients. The possible reason of VHDL
cholesterol decrease in infected patients is liver function
disorder and ApoA-I (the basic protein which is a part of
these lipoproteins) decrease. The atherogenity index, which
is twice as high for AMI-patients infected with
herpesviruses than for uninfected patients indicates the risk
of the recurrent myocardial infarction development. The
revealed characteristics of dislipoproteidemia for patients
with AMI give the reason to assume that their appearance is
connected with virus persistence characteristics in a human

organism as well as with coronary vessel architectonics,
which can be the factors of atherosclerosis progression
promoting under infection conditions.

Significant content changes of inflammation markers
such as leukocyte, ESR, sialic acid and fibrinogen ones
were not observed in herpesvirus-infected patients with
AMI as well as in uninfected patients with AMI. However,
the tendency to fibrinogen level increase in herpesvirus
infected patients was noted.

It was interesting for us to study characteristics of
AMI clinical course, development of its complications
depending on herpesvirus infection. When estimating the
complications the development of  arrhythmias,
thromboembolic complications, recurrent myocardial

infarction, acute left ventricular insufficiency (ALVI),
cardiogenic shock and fatal outcome was taken into
account.
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Pic 1. Frequency of complication development in the course of acute myocardial infarction in infected and uninfected

patients
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Complications in the group of CHD infected and
uninfected patients are shown in this diagram. The
development of arrhythmias is found one and a half times
as often among herpesvirus infected patients. It may be
connected with tropism peculiarities of herpesviruses. The
more frequent development of thromboembolisms in the
group of uninfected patients can also be connected with the
presence of endothelium "active zones” which are the most
probable sites of thrombosis. At first sight ALVI syndrome
and cardiogenic shock were also noted in patients infected
with herpesviruses. But both of these syndromes were
observed in patients with thromboembolic complications.
Therefore we can consider their development as
thromboembolism consequence. The development of ALVI
and cardiogenic shock of various degrees in patients with
AMI which were not noted with thromboembolic
complications in the groups of infected and uninfected
patients practically were not revealed.

More frequent development of recurrent myocardial
infarction among herpesvirus infected patients is marked.
Their frequency is twice as high in comparison with CHD
uninfected patients. It may be the result of virus persistence
in the organism. It is long persistent virus and factors
effecting the organism lead to the formation of infectious
causative agents which initiate pathological process [3].
According to researchers, there are cause-and-effect factors
which influence the transition of the "silent" virus in active
state [1]. It is proved by the presence of CMV and HSV
association in CHD-patients. So among 20 patients who
have recurrent myocardial infarction in the process of
development 70 % were infected by herpesviruses. And 10
patients had CMV and HSV infection simultaneously.

Conclusions

Thus, in CHD patients with acute myocardial
infarction the infection by the association of CMV and
VHS is twice as high in comparison with patients with
unstable angina and four times as high in patients with
stable angina. Lipidogram changes of herpesvirus infected
patients with acute myocardial infarction are characterized
by the increase of general cholesterol level, atherogenicity
index and by the decrease of high-density lipoproteins level
in comparison with uninfected patients. Heart rhythm
disturbance, thromboembolisms and recurrent infarction
development are observed 1,5-2 times as often.
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The research results of CMV and HSV influence on CHD
course and acute myocardial infarction in particular, of
complication developments and outcomes are given in this
article. It is defined that 48, 5 % of patients with AMI, 22,7
% of patients with unstable angina and 12,8 % of patients
with stable angina have CMV and HSV association. The
increase of general cholesterol level, of atherogenity index
and the decrease of HDL level are detected in herpesvirus
infected patients with AMI in comparison with uninfected
patients. Heart rhythm disturbances, thromboembolisms
and recurrent infarction development are observed 1,5-2
times as often.

Keywords: herpesviruses, coronary heart disease

YAK:616:127 — 005.8+616.12 — 009.72+616.12 —
07:579.882

POJIb TEPIIECBUPYCOB B PABBUTHUN
OCJIOKHEHUIM MIIEMHUYECKOM BOJIE3HU
CEPALA

IHepemot C.J., Cmensinckaa M.B., MaptbinoB A.B.,
IIepemor S1.A.

B ctathe npuBeneHbI pe3yabTaThl UCCIEIOBAHUS BIUSHUS
IIMB u BIII" Ha Teuenue MBC u B 4acTHOCTH OCTPOTO
MH(papKTa MAOKAp/Ia, pa3BUTHI OCIOXKHEHUH U UCXOJIOB.
VYcranosneno, uto accouuanust [{MB u BIII" BcTpeuaercs
B 48, 5 % ciygaeB y 6ompHEIX ¢ OUM, B 22,7 % - y
OOJIBHBIX ¢ HeCTaOMIbHOW cTeHOKapaueld u B 12,8 % -y
OOJIBHBIX CO CTAOMIILHOM CTeHOKapueil. Y OOJbHBIX C
OUM, nHQUIMPOBaHHBIX TEPIECBUPYCAaMH, BBIIBICHO
TIOBBIIIEHHE YPOBHS O0IIETO X0JIeCTeprHa, Ko PHITHeHTa
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areporenHoctu, cHmkenue JIIIBII mo cpaBHeHmIO ¢
HeMHPUIIUPOBaHHBIMU. Y O0nbHBIX OVIM,
MH(UIUPOBAHHBIX TepIiecBUpycaMu, B 1,5-2 pasa vaiie
HaAOJI0AAI0TCS HApYILEHUsT PUTMa Cepala,
TPOMOOIMOOJIMH U Pa3BUTHE TIOBTOPHBIX HH(PAPKTOB.
KaroueBnle c10Ba: reprecBUpYCH, HIIeMHYecKas 00JIe3Hb
cepaua
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POJIb TEPIIECBIPYCIB Y PO3BUTKY
VCKJIAJIJHEHB INIEMIYHOI XBOPOBHU CEPLISA
Ilepemot C./., Cminsincbka M.B., MapTtunos A.B.,
Mepemor 51.0.

VY cTarTi npuBeleHi pe3yiIbTaT! AOCIIKEHHS BILIUBY
IIMB i BIII" Ha nepe6ir MbC i B 0oco0mmBOCTI TOCTPOTO
iH(apKkTy MiOoKapay, pO3BUTKY YCKJIQJHEHb 1 Pe3yJIbTaTiB.
Bcranosneno, mio acomianis [IMB i BIII 3yctpidaeTses B
48, 5 % Bunaakis y xsopux Ha I'IM, B 22,7 % - y xBOpHX 3
HecTabiIbHOIO cTeHoKapaieto i B 12,8 % - y XBopux i3
cTabinbHOI0 cTeHoKapieto. Y xBopux 3 ['IM, iHdikoBaHuX
repriecBipycaMu, BHSIBJICHO ITiIBULICHHS PiBHS 3araJIbHOTO
XOJIeCTepUHY, Koe(illieHTa aTepOTeHOCT1, 3HUKESHHSI
JITIBII B mopiBHAHHI 3 HeiHPIKOBAaHUMH. Y XBOPHX Ha
I'M, indikoBanux repriecBipycamu, B 1,5-2 pa3u vacrinie
CIOCTEPIraloThCs MOPYIICHHS PUTMY CEpLs,
TpoMO0oeMOOoTii i PO3BUTOK IIOBTOPHUX 1H(APKTIB.
KarouoBi ciioBa: repriecBipycu, inmemMidaa xBopoba ceprist



