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Abstract

This paper reports what is apparently the first observatidiyob-  Key words

plasma pneumonia# association withChlamydia pneumoniag - Mycoplasma pneumoniae
thrombosed ruptured atheromas. We performed electron microscef$jilamydia pneumoniae
andin situ hybridization in specimens from three patients who died ofAtherosclerosis

acute myocardial infarction. These patients had typical symptoms‘&f“'”erable_ plaque
acute ischemic syndrome. Mycoplasmas were present mainly in trgflammation

are rich in cholesterol and may favor the growth of mycoplasmas, the
only microorganisms that require cholesterol for survival. We suggest
that the association dflycoplasma pneumoniaand Chlamydia
pneumoniaemay increase the virulence of these microorganisms,
favoring proliferation, plague inflammation and possibly plagque rupture.

It is currently accepted that atheroma inCastelli JB, Palomino S, Reis MM, Sambiase
flammation is an important factor associatedN, Fukasawa S and Ramires JAS, unpub-
with plaque vulnerability (1). The role of lished data).

Chlamydia pneumoniaia the development Presently, we report additional electron
of atherosclerosis and plaque rupture is microscopic findings in specimens from 3
controversial issue (2,3). The difficulties arepatients who died of acute myocardial in-
mainly related to the diversity of microor-farction. These patients have been previ-
ganisms found in atherosclerotic lesions. Iusly described as having a large number of
order to clarify this matter, in a previousC. pneumoniabacteria in the ruptured throm-
study we quantitatively estimated the amourtbosed coronary artery responsible for their
of C. pneumoniaén different kinds of ath- death (4). A more detailed analysis of the
erosclerotic coronary lesions and demonautopsy material demonstrated that another
strated larger numbers of this microorganismmicroorganism was present in the unstable
in vulnerable atheromatous plaques (4). Howsegments in the intima in association with
ever, the intensity of intraplaque inflamma-the C. pneumonia®&odies. The electron mi-
tion did not correlated with the number@f croscopic characteristics that allowed us to
pneumoniag suggesting that other factorsrecognize them aglycoplasma pneumoniae
may have a role in plaque instability andncluded rounded structures containing a
inflammation (Higuchi ML, Aiello VD, granulous chromatin-like material enveloped
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by a cytoplasmic membrane, in the absendbde atherosclerotic plaque. We may specu-
of an external bacterial wall. Mycoplasmadate that these organisms may induce macro-
are the only bacteria that do not have aphage activation, causing release of high
external wall (5). They also have a granuloskevels of cytokines and perhaps apoptosis.
amorphous material on their external surMycoplasma pneumoniaexcretes hydro-
face. These bacteria were adhered to thgen peroxide and superoxide radicals, thus
endothelial surface of the vasa vasorum (Figpossibly damaging the host cell membrane
ure 1A) or were in the cytoplasm of cells alsdo which it closely adheres (7). The microor-
infected with C. pneumoniaeThe myco- ganisms are probably responsible for the
plasmas were present in blood monocytesxidation of lipids in the plaque and for the
and macrophagdFEigure 1B) or in the inter- death of macrophages. It is known that
stitium. Large numbers of these microorganeoinfections with other bacteria in associa-
isms were present inside the atheroma tdion with M. pneumonia@otentiate the viru-
gether withC. pneumoniaand were associ- lence of both infectious agents (8). There-
ated with several membrane component®re, when bothMycoplasma pneumoniae
possibly corresponding to degenerated ba@and Chlamydia pneumoniaare present in
teria (Figure 1C). We also found mycoplasatheromatous plaques they may increase each
mas in large cylindrical or elliptical forms in other’s pathogenicity which in turn may lead
the extracellular matrix (Figure 1D). Ourto plaque rupture (9). Blasi et al. (10) did not
diagnosis of mycoplasma was confirmed byind M. pneumoniaein atherosclerotic
in situ hybridization with anM. pneumo- plaques of abdominal aortic aneurysms or of
niae-specific probe from Enzo Diagnosticsthe carotid artery. In agreement with these
(New York, NY, USA). This technique, findings, we observed thall. pneumoniae
which was described previously (6), revealedvere mainly present in thrombosed ruptured
a larger number of mycoplasmas mainly irplaques and less abundant in stable plaques.
unstable plaque segments throughout the fatiyhe association oMycoplasma pneumo-
material or in the necrotic core (Figure 1Eniae and Chlamydia pneumonidas been
and F). described in some case reports (11,12),
Mycoplasmas are the smallest and simmainly causing pneumonia, or in immuno-
plest self-replicating microorganismbly- deficient patients. In atherosclerosis, an in-
coplasma pneumonias usually known to direct serological finding has suggested a
cause upper and lower respiratory tract ineorrelation betweerM. pneumoniaeanti-
fections. However, many unanswered quesiodies and coronary atherosclerosis (13).
tions exist about their pathogenicity and inAn experimental study (14) demonstrated
volvement in disease. Macrophage activathat M. pneumoniaelone did not produce
tion, cytokine induction, and superantigerchanges in rabbit atherosclerosis, favoring
properties are some factors related to theur hypothesis that the presence of both
pathogenicity of mycoplasmas (7). They ardacteria may be important for the develop-
coccoid in culture but, depending on thement of plaque instability.
nutritional medium, they may be elongated To the best of our knowledge, this is the
or filamentous (up to 100 um). The mosfirst report showindl. pneumoniaén asso-
intriguing characteristic is that they requireciation with C. pneumoniaén atheroscle-
cholesterol for survival because their memrotic plaque. Investigating of the mechan-
brane is constituted of cholesterol, a uniquesms by whichM. pneumoniaeand other
property among prokaryotes. This may helpnicroorganisms are involved in atheroma
to explain why larger numbers of microor-may lead to a better understanding of the
ganisms were found inside the lipid core opathogenesis of plague instability.
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Figure 1 - Electron microscopy (A-D) and histopathological view of in situ hybridization with an M. pneumoniae bioprobe (E,F) of fatal
ruptured plaque coronary artery segments. A, Endothelial cell (End) of vasa vasorum exhibiting very small forms of Mycoplasma
pneumoniae (MP) adhered to the endothelial surface. Presence of an elementary body of Chlamydia pneumoniae (CP) in the cytoplasm.
(original magnification: 3,300X). B, Adventitial macrophage containing several CP bodies and MP forms (2,600X). C, Necrotic core of
atheroma plaque exhibiting many CP bodies and MP forms among abundant ruptured membrane elements (4,200X). D, Two ellipsoid
forms of MP in the interstitium (10,000X). E, Several positive rounded brownish structures of MP inside a vulnerable plaque (1,000X). F,
Closer view of a necrotic atheromatous core exhibiting many positive brownish dots corresponding to MP (1,000X).
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