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INTRODUCTION

ABSTRACT

Background: Atherosclerosis is a coronary heart disease, andis the most common cause of
death in the industrialized world. Some studies suggested that atherosclerosis may be triggered
by infectious agents, mostly Chlamydophila pneumoniae. However, the role of C. pneumoniae
in the pathogenesis of coronary atherosclerosis is still controversial. Objectives: This study
was performed to evaluate whether there is a significant association between coronary
artery atherosclerosis and C. pneumoniae by the polymerase chain reaction (PCR) method.
Materials and Methods: This case-control study was carried out on formalin-fixed
paraffin-embedded tissue biopsies of the coronary arteries obtained from 30 patients with
coronary atherosclerosis and 30 subjects without atherosclerosis living in Northeast of Iran.
All subjects’ weight and height were determined, and the body mass index was calculated. We
also reviewed the medical history and previous laboratory reports of patients. Deoxyribonucleic
acid (DNA) was extracted, and C. pneumonia DNA was amplified and detected using PCR
assay. Results: The age of the patients in the study group was from 18 to 50 years, and the male
to female ratio was 5:1. Only oneout of the 30 coronary tissue samples had positive PCR for
C. pneumoniae (3.3%), while it was negative for patients in the control group. Conclusions:
This study showed that C. pneumoniae infection is not strongly associated with coronary artery
atherosclerosis in Northeast of Iran.
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of atherosclerosis by direct or indirect inflammatory
effects, especially at younger ages.®

Atherosclerosis is a coronary heart disease (CHD), and
is the most common cause of death in the industrialized
world. High blood pressure (BP), hypercholesterolemia,
diabetes mellitus (DM) and smoking are considered as the
major risk factors for the development of atherosclerosis.
In addition, increasing age, male sex, family history and
genetic factors predispose patients to CHD.! There is some
data that have suggested the possible potential role of some
infectious agents in the pathogenesis of atherosclerosis.?®
The possibility of infectious agents may trigger the process
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Although different studies have been carried out to prove
this hypothesis some infections may contribute in the
pathogenesis of atherosclerosis; nothing has ever been
conclusively proven. The possible role of some agents
such as Chlamydophila pneumoniae,® hepatitis C. virus,’
Human immunodeficiency virus,” hepatitis B virus,®
cytomegalovirus,® herpes virus,’ Epstein-Barr virus,°
Mycobacterium tuberculosis,** and helicobacter pylori? have
been considered in the pathogenesis of atherosclerosis.
Among these pathogens, C. pneumoniae is important,
because it could be effectively treated by antibiotics.'?
C. pneumoniae is an obligatory intracellular organism, and
is responsible for at least 10% of community-acquired
pneumonias. This bacterium has also been associated
with pharyngitis, bronchitis, otitis, influenza-like illness,
sinusitis and myocarditis.'?>1*

Conflicting results have been reported about the relationship
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between C. pneumonia and atherosclerosis. West et al.'®
Apfalter et al,'® and Zibaeenezhad et al.'” reported no
association between C. pneumoniae and atherosclerosis but
others found significantassociation between C. pneumoniae
and atherosclerosis.®'#! The results of Jha et al.,® Dabiri
etal*® and Sessa et al.'® support the idea that C. pneumoniae
may have a role in the development of atherosclerosis.
This controversy about the role C. pneumoniae in the
pathogenesis of atherosclerosis emphasizes the importance
of more research works.

The aim of this study was to demonstrate whether there
is any difference between two group of patients with
coronary atherosclerotic plaque and subjects without
coronary atherosclerosis for the presence of C. pneumoniae
DNA by polymerase chain reaction (PCR) method.

MATERIALS AND METHODS

This case-control study was carried out on 60 formalin-fixed
paraffin-embedded (FFPE) coronary artery biopsies in the
molecular pathology laboratory, Ghaem Hospital, Mashhad,
[ran in 2010.

Coronary artery tissues were selected from another
study that was performed previously by our colleagues
for determining prevalence of atherosclerotic plaques in
autopsy cases with non-cardiac death in northeast Iran.
In this study, left coronary artery (LCA), right coronary
artery (RCA) and left circumflex artery (LCX) had been
evaluated grossly and microscopically.

Our materials included 30 coronary artery tissues with
atherosclerotic plaques that were defined as study group,
and 30 coronary artery tissues without atherosclerotic
plaques that served as the control group. Archived slides
of the two groups were reviewed by two pathologists for
confirmation of diagnosis, tissue adequacy and selection of
the best paraffin blocks for DNA extraction. For all subjects,
the weightand height were determined, and the body mass
index (BMI) was calculated. We also reviewed the medical
history and the previous laboratory reports of patients.

Five to seven, 5-um-thick sectionswere cut from each
FFPE specimen under sterile conditions, and then the
DNA was extracted by using proteinase K and non-heating
DNA extraction method.?* DNA concentration was
determined by using the Thermo Scientific NanoDrop
2000 spectrophotometer, and specimens with low DNA
content (<20 ng/uL) were excluded from the study.

PCR was performed for detecting C. pneumoniae DNA
by using the PCR Kits (DNA Technology (JSC), PCR Kit,
Moscow, Russia). 10 ul of PCR master mix and 0.5 pl unit
of Tagpolymerase (Hot Start Taq DNA Polymerase) were
added into each paraffin sealed tube and were mixed, then 5
wl (100 ng) of DNA samples were added (except for positive

and negative controls) and were spun at 1,000 rpm for 3-5s.
The tubes were placed into applied biosystems (ABI) Veriti
Thermal Cycler and PCR was performed with the program
of 180 s at 94°C for the first step and then 45 cycles was run
as follows: 50 s at 94°C, 50 s at 64°C, 50 s at 72°C.

Amplified PCR products were electrophoresed on a
2% agarose gel, stained with ethidium bromide, and
photographed under ultravioletlight by gel documentation
instrument. PCR was interpreted as positive when
the DNA band corresponds to the band of the positive
control (254bp) in addition to the internal control band
(IC:370 bp).

Results of PCR in control and atherosclerotic groups were
analyzed with SPSS version 11.5 by a statistician. We used
Fisher's exact test for comparison of categorical variables
and independent sample t-test for continuous variable in
patients and control groups. A Pvalue below 0.05 (P<0.05)
was considered significant.

RESULTS

The age range in the control group was 20-46 years with a
mean (standard deviation) age of 26.0 (6.41) years. In the
study group, it ranges from 18 to 50 years with a mean (SD)
age of 32.0 (9.46) years and the t-test showed no significant
difference between the ages of patients in the study and
control groups (P=0.97). Twenty-five patients (83.3%) were
males and five patients (16.7%) were females. The male to
female ratio was 5:1 and no significant difference was seen
between study and control groups for gender (P=1.00) by
Fisher's exact test. The mean BMI of the patients in the study
and control groups were 24.4 (3.77) and 23.9 (2.62) kg/
m? respectively [Table 1]. The frequency of atherosclerotic
plaques in the different vessels of heart of the patients in
the study is as shown in Table 2. As a result, the possibility

Table 1: Comparisons between patients with
coronary atherosclerosis and controls for weight,
height and body mass index

Patient group Control group
Minimum Maximum Mean Minimum Maximum Mean
Weight 44.00 90.00 67.40 £45.00 95.00 72.56
Height 110.00 180.00 166 157.00 185.00  172.53
BMI 20.03 36.36 24.54 17.30 35.16 24.41

BMI - Body mass index

Table 2: The frequency of atherosclerotic plaques
in different vessels of the heart in the study group

Atherosclerotic LCX (%) LCA (%) RCA (%)
plaque

None 9 (30) 5(16.7) 7(23.3)

Fibro-fatty plaque 11 (36.7) 7(23.3) 14 (46.7)
Advanced plaque 10 (33.3) 18 (60) 9(30.0)

LCX - Left circumflex artery; LCA — Left coronary artery; RCA —Right coronary artery
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of the appearance of advanced atherosclerotic plaques s
in LCA was higher than the two other vessels. Concurrent
occurrences of different stages of atherosclerosis were seen
in our patients. Only one vessel involvement with fibro-fatty
morphology (mild) was seen in five patients (16.7%),
one vessel with advanced plaque was observed in three
patients (10.0%), seven patients (23.3%) had one vessel
with fibro-fatty and one vessel with advanced plaque,
Two vessels with advanced plaque were noticed in six
patients (20.0%), Three vessels with advanced plaque were
observed in five patients (16.7%) and four patients (13.3%)
had two vessels with advanced plaque and one fibro-fatty
morphology.

Positive PCR result for C. pneumonia was seen in one (3.3%)
sample among the 30 coronary artery tissues with
atherosclerosis (advanced plaque), while all the control
samples were negative. Fisher’s exact test showed no
significant difference for detection of C. pneumoniae
between samples of coronary artery with and without
atherosclerotic plaque (P = 1).

DISCUSSION

Ischemic heart disease could be observed in the absence
of its major risk factors such as increasing age, male
gender, hypertension, hyperlipidemia, smoking and
DM. It was postulated that inflammation contributes
to the initiation and progression of atherosclerotic
lesions. Inflammatory cells are seen during all steps of
atherogenesis, and some infectious agents may trigger
this inflammation.**3

Although some studies showed that C. pneumoniae can
increase the risk of atherosclerosis,®'®'° but we did not find
any significant difference in the frequency of C. pneumoniae
DNA isolation in the coronary arteries with and without
atherosclerosis by PCR method. We believe that at least
two important factors can account for this discrepancy
in the results from previous studies: Methodology and
epidemiology. C pneumonia infection can be diagnosed
by various methods such as serology with an increase in
serum antibodies against the organism, DNA detectionby
PCR, Immunocytochemistry, electron microscopyand
C. pneumonia isolation by culture.!*

In other studies, the most widely used method for
identifying of C. pneumoniae infection was based
on antibody detection. The frequency of antibody
against C. pneumoniae starts to rise in children and
is observed approximately in 50% of adolescents.!?!*
Somesero-epidemiologic studies have shown a
relationship between C. pneumoniae and atherosclerosis.
Saikku et al.,?! Podsiadly et al.?*> and Romano et al.?®
detected a higher level of antibody against C. pneumoniae
in CHD compared to control group but Zibaeenezhad
et al,'” Romeo et al,** and Ericson et al,? found that the

presence of antibodies was unable to predict coronary
artery events.

We used PCR for detection of C. pneumonia; this assay
appears to be more sensitive than cell culture.*?® Qur
finding was in concordance with those of West et al,'®
Jantos et al.?” and Satpathy et al.?® Similarly, Reszka
et al,” studied presence of C. pneumonia DNA in aortic
vessels, Voorend et al.*° in cerebral vessels, and Kwon
et al3! in carotid arteries and could not establish any
significant difference in PCR results between the study
and control groups. These findings suggest that serology
could detect past as well as present infection, whereas
PCR detects current C. pnuemoniae infection. Considering
the study of West et al.*> and Satpathy et al.?® who showed
a higher C. pnuemoniae 1gG antibody in patients with
CHD compared to control group but could not detect the
organism by nested PCR assay in any specimen strengthens
our hypothesis. We believe that the lack of standardized
methods for the detection of C. pnuemoniae infection
used in the aforementioned studies is probably one of the
important reasons for the discrepancies in their results.

C. pnuemoniae is a common human pathogen; the
majority of infected subjects have few or no symptoms.
It seems that this infection has endemic and epidemic
distribution. The frequency of antibodies to C. pneumoniae
is approximately 50% in the northern hemisphere.'*3?
Exposure to C. pneumoniae is probably common in Iran.
Moghaddam et al.*® reported 38% seropositivity for
C. pneumonia antibodies (IgG and IgM) in healthy subjects
by ELISA method in Tehran, Iran. Studies carried outin Iran
on the association between C. pneumonia infection, and
atherosclerosis revealed conflicting results; while some
studies showed the association between C. pneumonia
infection, and atherosclerosis'®3* others didn’t demonstrate
any significant associationbetween C. pneumonia and
atherosclerosis.!”>®

The anatomical localization of vessels may also be a factor
influencing the results from previous studies. Jha et al.
showed that C. pneumoniae may be associated with CHD
and coronary artery was more susceptible to C. pneumoniae
as compared with carotid artery.

Bahrmand et al.?® and Ericson et al.®* examined the
relationship of C. pneumoniae infection to the severity of
coronary atherosclerosis by PCR and serology respectively.
They examined coronary artery samples with two different
methods, and both revealed a high rate of reactivity to this
bacterium in severe atherosclerosis and a much lower rate
in mild atherosclerosis; therefore, they concluded that
severity (stage) of atherosclerosis can be presumed as an
important factor in diagnosis of C. pneumoniae infection.

Our study was performed on 30 archived FFPE coronary
artery tissues of patients with atherosclerosis. This sample
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size may be too small for final decision; therefore, future
study with a larger number of case groups and also using
fresh specimens are helpful.

In conclusion, we did not find any significant association
between C. pneumoniae infection and coronary artery
atherosclerosis by PCR method. Further studies involving
a greater number of patients and also using more specific
methods for detecting living C. Pneumonia organisms by
culture can be helpful.

ACKNOWLEDGMENTS

This study was the result of an M.D. student thesis proposal and
financially supported by the Research Vice Chancellor of Mashhad
University of Medical Sciences. The authors are thankful to them
and to Dr. Mohammad Khajeh Daluei for the statistical advice.

REFERENCES

1.

Kumar V, Abbas AK, Fausto N, Acter JC, editors. Robbins
and Cotran Pathologic Basis of Disease. 8" ed. Philadelphia:
Saunders Elsevier; 2010. p. 496-506.

15.

16.

17.

18.

19.

Atherosclerosis, inflammation and Chlamydia pneumoniae.
World J Cardiol 2009;1:31-40.

. Forbes BA, Sahm DF, Weissfeld AS. editors. Bailey and

Scott’s Diagnostic Microbiology. 11" ed. Mosby Elsevier;
2002. p. 578-9.

West SK, Kohlhepp SJ, Jin R, Gleaves CA, Stamm W,
Gilbert DN. Detection of circulating Chlamydophila
pneumoniae in patients with coronary artery disease and
healthy control subjects. Clin Infect Dis 2009;48:560-7.
Apfalter P, Barousch W, Nehr M, Willinger B, Rotter M,
Hirschl AM. No evidence of involvement of Chlamydia
pneumoniae in severe cerebrovascular atherosclerosis by
means of quantitative real-time polymerase chain reaction.
Stroke 2004;35:2024-8.

Zibaeenezhad MJ, Amanat A, Alborzi A, Obudi A. Relation of
Chlamydia pneumoniae infection to documented coronary artery
disease in Shiraz, Southern Iran. Angiology 2005;56:43-8.
Dabiri H, Rezadehbashi M, Badami N, Aghanouri R, Ahmadi H,
Khoramizadeh MR, et al. Detection of Chlamydia pneumoniae
in atherosclerotic plaques of patients in Tehran, Iran. Jpn J
Infect Dis 2009;62:195-7.

Sessa R, Di Pietro M, Schiavoni G, Petrucca A, Cipriani P,
Zagaglia C, et al. Measurement of Chlamydia pneumoniae
bacterial load in peripheral blood mononuclear cells may
be helpful to assess the state of chlamydial infection in
patients with carotid atherosclerotic disease. Atherosclerosis
2007;195:224-30.

; . _ 20. Shi SR, Cote RJ, Wu L, Liu C, Datar R, Shi Y, et al. DNA

2. Campbell LA, Yaraei K, Van Lenten B, Chait A, Blessing E, extraction from archival formalin-fixed, paraffin-embedded
Kuo CC, et al. The acute phase reactant response to tissue sections based on the antigen retrieval principle:
respiratory infection with Chlamydia pneumoniae: Implications Heating under the influence of pH. J Histochem Cytochem
for the pathogenesis of atherosclerosis. Microbes Infect 2002;50:1005-11.
2010;12:598-606. 21. Saikku P, Leinonen M, Mattila K, Ekman MR, Nieminen MS,

3. Ayada K, Yokota K, Hirai K, Fujimoto K, Kobayashi K, Makeld PH, et al. Serological evidence of an association of a
Ogawa H, et al. Regulation of cellular immunity prevents novel Chlamydia, TWAR, with chronic coronary heart disease
Helicobacter  pylori-induced  atherosclerosis. Lupus and acute myocardial infarction. Lancet 1988;2:983-6.
2009;18:1154-68. 22. Podsiadty E, Przytuski J, Kwiatkowski A, Kruk M, Wszota M,

4. Stassen FR, Vainas T, Bruggeman CA. Infection and Nosek R, et al. Presence of Chlamydia pneumoniae in patients
atherosclerosis. An alternative view on an outdated with and without atherosclerosis. Eur J Clin Microbiol Infect
hypothesis. Pharmacol Rep 2008;60:85-92. Dis 2005;24:507-13.

5. Alviar CL, Echeverri JG, Jaramillo NI, Figueroa CJ, 23. Romano Carratelli C, Nuzzo |, Cozzolino D, Bentivoglio C,
Cordova JP, Korniyenko A, et al. Infectious atherosclerosis: Paolillo R, Rizzo A. Relationship between Chlamydia
Is the hypothesis still alive? A clinically based approach to the pneumoniae infection, inflammatory markers, and coronary
dilemma. Med Hypotheses 2011;76:517-21. heart diseases. Int Immunopharmacol 2006;6:848-53.

6. JhaHC, Srivastava P, Divya A, Prasad J, Mittal A. Prevalence 24. Romeo F, Martuscelli E, Chirieolo G, Cerabino LM, Ericson K,
of Chlamydophila pneumoniae is higher in aorta and coronary Saldeen TG, et al. Seropositivity against Chlamydia
artery than in carotid artery of coronary artery disease pneumoniae in patients with coronary atherosclerosis. Clin
patients. APMIS 2009;117:905-11. Cardiol 2000;23:327-30.

7. Tien PC, Schneider MF, Cole SR, Cohen MH, Glesby MJ, 25. Ericson K, Saldeen TG, Lindquist O, Pahlson C, Mehta JL.
Lazar J, et al. Association of hepatitis C virus and HIV Relationship of Chlamydia pneumoniae infection to
infection with subclinical atherosclerosis in the women’s severity of human coronary atherosclerosis. Circulation
interagency HIV study. AIDS 2009;23:1781-4. 2000;101:2568-71.

8. Ghotaslou R, Aslanabadi N, Ghojazadeh M. Hepatitis B virus 26. Petyaev IM, Zigangirova NA, Petyaev AM, Pashko UP,
infection and the risk of coronary atherosclerosis. Ann Acad Didenko LV, Morgunova EU, et al. Isolation of Chlamydia
Med Singapore 2008;37:913-5. pneumoniae from serum samples of the patients with acute

9. Mduller BT, Huber R, Henrich B, Adams O, Berns G, coronary syndrome. Int J Med Sci 2010;7:181-90.

Siebler M, et al. Chlamydia pneumoniae, herpes simplex 27. Jantos CA, Nesseler A, Waas W, Baumgirtner W,
virus and cytomegalovirus in symptomatic and asymptomatic Tillmanns H, Haberbosch W. Low prevalence of Chlamydia
high-grade internal carotid artery stenosis. Does infection pneumoniae in atherectomy specimens from patients with
influence plaque stability? Vasa 2005;34:163-9. coronary heart disease. Clin Infect Dis 1999;28:988-92.

10. Apostolou F, Gazi IF, Lagos K, Tellis CC, Tselepis AD, 28. Satpathy G, Bhan A, Sharma A, Kar UK. Detection of
Liberopoulos EN, et al. Acute infection with Epstein-Barr virus Chlamydophila pneumoniae (Chlamydia pneumoniae) in
is associated with atherogenic lipid changes. Atherosclerosis endarteroctomy specimens of coronary heart diseases
2010;212:607-13. patients. Indian J Med Res 2008;128:658-62.

11. Rota S, Rota S. Mycobacterium tuberculosis complex in 29. Reszka E, Jegier B, Wasowicz W, Lelonek M, Banach M,
atherosclerosis. Acta Med Okayama 2005;59:247-51. Jaszewski R. Detection of infectious agents by polymerase

12. Woods GL, Walker DH, McPherson RA, Pincus MR. Henry’s chain reaction in human aortic wall. Cardiovasc Pathol
Clinical Diagnosis and Management by Laboratory Methods. 2008;17:297-302.
21¢t ed. Pennsylvania: Elsevier Saunders; 2007. p. 1002-3. 30. Voorend M, van der Ven AJ, Kubat B, Lodder J,

13. Fazio G, Giovino M, Gullotti A, Bacarella D, Novo G, Novo S. Bruggeman CA. Limited role for C. pneumoniae, CMV and

. |

Nigerian Medical Journal | Vol. 54 | Issue 1 | January-February | 2013

Page | 43



31.

32.

33.

34.

I
Page | 44

Sadeghian, et al.: Chlamydophila pneumoniae and atherosclerosis

HSV-1 in cerebral large and small vessel atherosclerosis.
Open Neurol J 2008;2:39-44.

Kwon TW, Kim DK, Ye JS, Lee WJ, Moon MS, Joo CH, et al.
Detection of enterovirus, cytomegalovirus, and Chlamydia
pneumoniae in atheromas. J Microbiol 2004;42:299-304.
Cook PJ, Honeybourne D. Clinical aspects of Chlamydia
pneumoniae infection. Presse Med 1995;24:278-82.
Moghaddam M, Feizpoor H, Noroozi AR, Doost MG.
Determination of frequency rate of Chlamydia pneumonia
infection in two groups of patients with and without AMI.
J Tehran Faculty of Med 2004;62:79-5.

Bahrmand AR, Bahadori M, Hossaini A, Velayati AA,
Aghabozorgy S, Shakoor A, et al. Chlamydia pneumoniae
DNA is more frequent in advanced than in mild atherosclerosis

35.

lesions. Scand J Infect Dis 2004;36:119-23.

Hosseinian A, Habibzadeh SH, Ahari SS, Mokhtarpoor A. The
study of previous contact with Chlamydia pneumoniae in
patients with myocardial infarction. J Ardabil University Med
Sci Health Services 2007;7:35-40.

How to cite this article: Sadeghian MH, Yazdi ST, Ayatollahi H,
Keramati MR, Ghazvini K, Rezai AR, et al. Is there any relationship
between Chlamydophila pneumoniae and coronary atherosclerosis
among Iranians?. Niger Med J 2013;54:40-4.

Source of Support: Research Vice Chancellor of Mashhad
University of Medical Sciences, Conflict of Interest: None
declared.

Nigerian Medical Journal | Vol. 54 | Issue 1 | January-February | 2013



