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Tablel Clinicopathological features and detection of Chlamydia pneumoniae and herpesviruses*® in nonatherosclerotic (n=23)

and atherosclerotic (n=10) cases

Chlamydia Herpesviruses
Case Age* Sex Cause of death Type Southem
IHC PCR blot ISH HSV-1 EBV CMV

NonAs 1 23w F Abortion - - - _ _ _ _
group 2 9m M Leukemia - - - _ _ _ _
3 4 M Kawasaki disease - - - - _ _ _
4 S M Accident _ - L
5 14y M Bronchial asthma - - - - _ _ _
6 2y F Lymphoma - _ _ _ _ . B
7 2y M Yolk Sac tumor - - - - _ _ _
8 2y M Rhabdomyosarcoma - - - - _ _ _
9 3y F Suicide - - - - . _ _
10 32y M Rheumatoid arthritis - - - - + _ _
1 38y F Gastric cancer - - - . -
12 33y M Leukemia - - - - _ _ _
13 38y M Diabetes mellitus - - - - _ _ _
14 38y M Suicide - - - - _ _ _
15 53y F Gastric cancer - - - - _ _ _
16 57y M Lymphoma _ _ _ _ _ _ B
17 5%y M Liver cirrhosis - - - - _ _ _
18 64y M Lung cancer - - _ _ _ " _
19 65y M Cancer of urinary bladder - - - - _ _ "
20 73y F Adult T-cell lymphoma - - - - _ _ _
21 T4y F Leukemia - - - L
22 Ty F Gastric cancer _ - - .
23 Umbilical cord - - - _ _ _ _
As 1 66y F Rectal cancer L + -y R
Group 2 75y F Periarteritis nodosa I - - _ _ + . _
3 5y WM Hepatocellular carcinoma 11 - - - - + - _
4 60y M Lung cancer 1" - - - - _ + _
5 62y M Hepatocellular carcinoma I - -+ + v - 4

6 T4y F Gastric cancer 11 + - + + + +
7 Ty F Lymphoma v - _ _ _ _ . .
8 53y F Rectal cancer \/ - - — _ " + +
9 S8y F Lymphoma \Y + + + + + " _
10 6%y M Gastric cancer VI - _ _ _ . N .

NonAs, nonatherosclerotic; As, atherosclerotic; *age at death; w, week; m, month; y, year; type I, initial lesion; type Il fatty streak; type IlI,
preatheroma; type 1V, atheroma; type V, fibrolipid plaque; typeVI, complicated lesion. IHC, immunohistochemical stain; PCR, polymerase
chain reaction; ISH, in situ hybridization; HSV-1, herpes simplex virus type 1; EBV, Epstein-Barr virus; CMV, cytomegalovirus;

+, positive; —, negative.

0o0d0o0ooobooobooooooooooog
O00000000009%0OAHAOStaryD’™ 000 Q
00000o0o00ooooooooooontype 10
initial lesion; type 110 fatty streak; type 1110 preatheroma;
type 1\VO atheroma; type VO fibrolipid plaque; type VIO
complicated lesion[
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(visualized as red signal) in non-atherosclerotic aorta (a) and atherosclerotic aorta (b). Immunohistochemical staining of C. pneumoniae
by peroxidase technique (brown reaction product) in an atherosclerotic lesion (c). In situ hybridization shows the presence of

C. pneumoniae DNA in an atherosclerotic lesion (d). The rectangular portion is magnified to x400 (e).
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Figure2 Transmission electron micrographys of an atheroscle-
rotic lesion containing C. pneumoniae. The arrow points to a
macrophage-like cell with an inclusion and compressed
nucleus. The insets are lager views showing various stages of
C. pneumoniae. F, foam cell; N, nucleus. The scale bars are 5
um, 1 um and 200 nm, respectively.
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Table2 Viral DNA presence in non- and atherosclerotic
groups after ruling out age factor

HSV-1 EBV CMV

Nonatherosclerotic 0 2 1
group (n=8)

Atherosclerotic 8 8 4
group (n=10)

P value <0.01 <0.05

Table3 Relation between multiple infections and atheroscle-
rosis

Double Triple  Quadruple
Nonatherosclerotic 0 0 0
Group (n=23)
Atherosclerotic 2 6 0
Group (n=10)
P value <0.05 <0.05
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Multiple Infections and Atherosclerosis: Co-infection of Chlamydia Pneumoniae
and Herpesvirusesin the Aortais Related to Atherosclerosis
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Atherosclerosis is now widely accepted as a chronic inflammatory disorder that isinitiated by vascular injury in-
duced by oxidized LDL, reactive oxygen species, diabetes, infection, etc. New epidemiological data has shown the
connection between infection and atherosclerosis. Studies into the role of infection in atherosclerosis have usualy in-
volved the investigation of asingle pathogen. Recent studies have suggested that the impact of infection on atherogenesis
isrelated to the role of multiple infections and the concept of “pathogen burden.” In this study, we examined Chlamydia
pneumoniae (C. pneumoniae) and herpesviruses (HSV-1, EBV, and CMV) in aortic tissue, by means of immunohis-
tochemistry, polymerase chain reaction, Southern hybridization, in situ hybridization, and electron microscopy. In ath-
erosclerotic aorta, 40% of tissues examined were positive for C. pneumoniae in contrast to absence of this bacteriain non-
atherosclerotic aorta. Herpesviruse were a so detected in non-atherosclerotic aortas, however, co-infection of herpesviruse
or/and C. pneumoniae was only found in atherosclerotic aortas. Our findings indicate the link between multiple infec-
tionsin aortic tissue and atherosclerosis. (J. Jpn. Coall. Angiol., 2003, 43: 667-671)
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