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Abstract

The possibility thatlireaplasma urealyticurmight play an important Key words

role in human infertility was first raised more than 20 years ago, butycoplasma

this association remains speculative. Considering the hypothesis tHairomosome alterations
the pathogenicity ofUreaplasma urealyticummay depend on its - Ureaplasma urealyticum
serotypes, the clastogenic effects of different strairidreiplasma * Clastogenic effects
urealyticum at concentrations of 3GCU (color changing units)/ml,
10*CCU/ml and 18CCU/ml, were evaluateth vitro in short-term
cultures of human lymphocytes. Total or partial mitotic inhibition was
produced bireaplasma urealyticurserotypes 2, 3 and 10 independ-
ent of the concentration (3CCU/ml, 1@ CCU/ml or 16 CCU/m) of

the microorganisms employed. In contrast, the clastogenic effects
observed with serotypes 1, 7 and 12 varied according to the concentra-
tion employed in the test. Mitotic alterations were observedtéa-
plasma urealyticurserotypes 5, 6, 7, 8, 9, 11 and 12. Chromatid gaps
(53.0%) and chromatid breaks (13.9%) were the most frequent types
of alterations observed. The results of thigitro assay demonstrated

that the clastogenic effects varied with theaplasma urealyticum
serotypes evaluated.

Introduction of any correlation between the presence of
these microorganisms and human morbidity
Mycoplasmas are the smallest prokaryand mortality has been the subject of many
otes able to self-replicate and their mairstudies.
feature is the absence of a cell wall. These Among the human mycoplasmadea-
two facts account for some of the distinctiveplasma urealyticunis a common inhabitant
characteristics peculiar to the group. Mycoof the urogenital tract and has been associ-
plasmas are responsible for many diseasased with non-gonococcal urethritis and
affecting animals and plants, some of thenshronic prostatitis with direct interference
fatal. However, the role of these microorganwith spermatogenesis, among other diseases.
isms in human pathologies is only partiallyThe higher incidence of chorioamnionitis,
known. The search for evidence indicativgoremature birth, fetal loss, premature rupture
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of fetal membranes and low-weight new-{ure Collection. Four supernatants obtained
borns observed among women withiea- by centrifugation of the culture broths of
plasmapositive placentas is evidence of theserotypes 2, 3, 7 and 10 at 14,2p6r 40
vertical transmission of the microorganismmin were also assayed.
The rate of vertical transmission ranges from Strains were prepared by culturing in
18% to 55% among full-term infants andmodified U, medium (13) and incubating
from 29% to 55% among preterm infantsunder microaerophilic conditions for 18 to
The high colonization rates in pregnancy4 h. A solid medium (14) was used to
make it difficult to validate the concept ofobserve the growth and viability of the mi-
fetal/neonatal infection based only on theroorganisms. The inocula were microtitrated
isolation ofUreaplasma urealyticunHow- in such a way that 225 pul of {medium was
ever, the possible consequences of this coladded to each microtiter plate well. Twenty-
nization cannot and must not be ignored ifive ul of the culture medium for each sero-
pregnant women with problems of reproductype was added to the first well after homog-
tive wastage (1,2). enization. Successive dilutions were prepared
For a long timeMycoplasmassp have from 25 pl of this first dilution. After incuba-
been indicated as the microorganisms rdion, the highest dilution in which the
sponsible for many changes in eukaryotienicroorganism grew (this growth was indi-
cells with varying deleterious effects (3,4).cated by the change in color of the culture
Different mycoplasma species can lead tmedium) was taken as the titer, and the
different changes in a certain cell, while theesults were compared with those obtained
same mycoplasma species can lead to diffewith a control (4, medium without the in-
ent changes in cells of the same type belongculum).
ing to different host species. Chromosomal Lymphocyte cultures were prepared by
aberrations, mitotic inhibition and stimula-the method of Moorhead et al. (15) with
tion and various other cytopathic effects haveome modifications. For each assay, 20 ml
been observed (5-9). of aseptically collected venous blood was
The difficulties in establishing the role of allowed to sediment by keeping the syringe
Ureaplasma urealyticurin diseases of the in a vertical position for 2 to 3 h. After red
reproductive tract and the antigenic variaeell sedimentation, the supernatant was trans-
tion among strains suggest that only some dérred to a sterile flask and homogenized and
the 14 serotypes are associated with disea8é&5 ml of this material was added to each
(10-12). flask together with 4 ml of 199 medium
The objective of the present study was teupplemented with 10% fetal calf serum and
determine thelastogenic effects of differ- Bacto phytohemagglutinin-P (Difco, cod.
ent Ureaplasma urealyticunserotypes on 3110) at a concentration of 125 pl/100 ml.
human chromosomem vitro. The under-
standing of these interactions may be relfest culture
evant for the study of some of the disease-

inducing mechanisms of mycoplasmas. Culture broth (0.5 ml) from each sero-
type was added to the lymphocyte cultures at
Material and Methods concentrations, expressed as CCU/ml (color

changing units/ml), of B&CCU/mI, 16 CCU/
Lymphocytes were obtained from a singleml and 16 CCU/ml, and the preparations
donor and 11 serotypes diireaplasma were then incubated at 36(Gfor 72 h. After
urealyticum(l, 2, 3,5, 6, 7, 8, 9, 10, 11, 12)this period, 0.1 ml of 4 x T0M colchicine
were obtained from the American Type Culwas added, and the material was incubated
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for 1 h. The lymphocyte viability test wasdisjunction (pcd) and centromeric decon-

carried out using 1% Trypan blue. densation (cd) (16).
Data were analyzed statistically by the
Control culture Pearson chi-square test to determine the ef-

fect of inoculum concentration on the mi-

The procedure for lymphocyte culturetotic process, and by the significance test for
was the same as that used for the test cultutbge difference between two population pro-
except thatlreaplasma urealyticunvas not  portions, applied to determine the signifi-

added. cance of the results obtained for the test
cultures compared with the control cultures.

Slide preparation The level of significance was setaat 5%
@an).

The contents of the flasks were centri-
fuged at 30@ for 5 min, the supernatant wasResults
discarded, 4 ml of hypotonic solution (75
mM KCI) was added, and the flasks were The effects of 11 serotypes dfirea-
incubated for 20 min. After incubation andplasma urealyticuron human chromosomes
centrifugation, a few drops of fixative (metha-were studied, together with 4 supernatants
nol/acetic acid, 3:1) were added to the sedbbtained from cultures of serotypes 2, 3, 7
ment. After homogenization, 4 ml of fixative and 10. All tests were conducted with their
was added and the preparation was centriespective controls and the slides were ana-
fuged again at 309for 5 min. The superna- lyzed in a blind test.
tant was removed and the same procedure We studied the effects of the microorgan-
was repeated once more. Two or 3 drops @m on mitosis and mitotic index. Among the
this material were then transferred to slidesesults observed, the main feature was total
and stained with Giemsa in sodium phosand partial mitotic inhibition (mitotic in-
phate buffer, pH 6.8. After staining, the slideslexes equal to zero and below 10, respec-
were submitted to microscopic analysis fotively). Figures 1 and 2 show the values of
the determination of mitotic index and forthe mitotic indexes obtained after stimula-

chromosome analysis. tion with 11 serotypes at concentrations of
103 CCU/ml, 16 CCU/ml and 18 CCU/ml
Chromosome analysis and for the supernatants from serotypes 2, 3,

7 and 10. All control cultures were also

Metaphases were analyzed and classifiegbmitted to determination of mitotic index
according to the presence of structural abesnd karyotype analysis.
rations. Metaphases presenting chromosomes Mitotic indexes equal to zero or below 10
with structural alterations were drawn andvere observed for serotypes 1, 2, 3,7, 9, 10
then photographed. The mitotic index wasind 12. Similar results were obtained for
determined by counting the metaphases olsupernatants 2, 3 and 7. Some of these sero-
tained out of 1,000 stimulated cells. In thigypes presented these effects only at certain
study we considered a mitotic index of lessnicroorganism concentrations: serotype 1
than 10 to indicate partial inhibition of mitosis.(10° CCU/ml), serotype 7 (£@&nd 16 CCU/

The following structural chromosome ml), serotype 9 (f0OCCU/ml), serotype 10
abnormalities were considered: chromatig1® CCU/ml) and serotype 12 (18nd 10
gap (chtg), chromatid breaks (chtb), chro€CU/ml). Serotypes 2 and 3 caused partial
mosome break (chrb), rearrangement (reajitotic inhibition regardless of their concen-
ring chromosome (r), premature centromeritration (Table 1).
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Figure 1 - Reduction of human
lymphocyte mitotic index by U.
urealyticum serotypes as a func-
tion of concentration. CCU/ml =
Color changing unit/ml. B, Sero-
type; N, control.
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Ureaplasma urealyticum the concentration of #CCU/ml, serotype 8
Concentration: 103 CCU/m at concentrations of 30104 1 and >18
CCU/ml, serotype 9 at concentrations of, 10
10*and 16 CCU/ml, serotype 11 at concen-
40 1 trations of 18, 10* and 16 CCU/ml, sero-

30 { type 12 at the concentration ofXDCU/m,
and the supernatants from serotypes 3 and 7.

Serotypes 5 and 6 showed chromosome ab-
J errations at concentrations of3ldnd 10
CCU/ml, but these results were not statisti-
cally significant when compared to the re-
spective controls. Serotype 8 at concentra-
tions of 10, 1 and >16 CCU/ml, serotype
50 9 at the concentration of 1@ CU/ml, sero-

S type 11 at the concentration offXDCU/m,

serotype 12 at the concentration of CCTU/
ml and the supernatants from serotypes 3
207 ' and 7 caused significantly increased alter-
10 ations compared to their respective controls.
Among these, gaps, chromatid breaks, chro-
mosome breaks and partial centromeric de-

condensation were the most frequently ob-
Concentration: 10° CCU/ml served.

Mitotic index

(e =/ Z
3 56 6 7 8 9 10 11 12
Serotypes

g

Concentration: 104 CCU/ml

Mitotic index

1 2 3 65 6 7 8 9 1011 12
Serotypes

The highest frequency of gaps and chro-
matid breaks was observed in the cultures
with serotype 8 at concentrations of 100
and >16 CCU/ml and serotypes 9 and 11 at
WA concentrations of B€CU/ml and 186CCU/

2 35 6 7 8 9 1011 12 ml, respectively.
Serotypes Chromosome breaks were significantly
increased in the serotype 8 culture at concen-

The structural chromosome alterationgrations of 18 and >16 CCU/ml. Partial
observed were gaps, chromatid breaks, chreentromeric decondensation was most fre-
mosome breaks, acentric fragments, premauent in serotype 8 at concentrations df 10
ture centromeric disjunction (partial and to-and 16 CCU/ml and serotype 9 at the con-
tal), centromeric decondensation (partial andentration of 1® CCU/ml. The serotype 8
total), ring chromosomes and chromosomeest culture at a concentration oP TWCU/ml
rearrangements. Some chromosome aberaresented metaphases with drastic multiple
tions could not be fully explained, but thechromosome alterations that could not be
statistical significance of their incidencedefined and that occurred with statistical
earned them the designation “other altersignificance, thus being classified as “other”
ations”. This designation also includes ringalterations.
chromosomes and multiradial figures (Fig- Sixteen of the 5432 control culture meta-
ures 3 and 4). phases analyzed presented chromosome al-

The Ureaplasma urealyticunserotypes terations (0.3%). The most frequent were
and concentrations that caused structurglaps (52%), followed by chromosome breaks
chromosome aberrations were serotype 7 €4%) and chromatid breaks (16%). These
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values did not differ significantly from those
obtained for their respective test cultures.

A total of 101 of the 6164 test culture
metaphases analyzed presented structural
chromosome alterations (1.6%). The most
frequent were gaps (53%), followed by chro- %9
matid breaks (13.9%), partial centromeric £40
decondensation (9.5%), chromosome breakséso .
(4.4%), total centromeric decondensation §20a

(4.4%) and “other alterations” (8.9%). 14
In serotypes 5, 6, 7, 8, 9, 11 and 12 | : . l .
chromosome alterations only occurred at 2 3 7 10
certain inoculum concentrations. Serotypes
Discussion Figure 2 - Effect of supernatants of Ureaplasma urealyticum serotypes on the mitotic index

of human lymphocytes in vitro. S; (l = Supernatants of serotypes 2, 3, 7 and 10 at the
concentration of 105 CCU/ml; S, (W) = supernatant duplicate; Cg (B) = supernatant control.

The alterations in chromosome organiza-
tion observed when the cell is exposed to
mUtageniC agentS represent a typica| ar  Table 1 - Effect of serotype and concentration on U. urealyticum-induced modifications of
easily detectable effect. Short-term culture human lymphocyte mitosis in vitro. Concentration is reported as CCU/ml (color changing
of peripheral blood lymphocytes represen U"tsm!-
one of the most sensitive techniques for th

U. urealyticum  Total mitosis  Partial mitosis Metaphases with  Metaphases without

in vitro detection of these effects in humar serotypes inhibition inhibition chromosome chromosome
genetic material (18). Yet these studies sen alterations alterations
only as indicators, because the individuz aF 108, 108
characteristics of the lymphocyte donorsca 108,104 105

alter the frequency of cells with chromo- 3 103, 104, 108

some alterations (19,20). According to the 5 103, 10° 10t
literature, the average frequency of cells witl  © 103,10 10t
chromosome alterations ranges from 1%t ' 10102 — 045 ]

20% in normal individuals (21-24). In our 2 . 10'11003' 1100f10

control group, the observed frequencie . 5 g e '

ranged from 0.2% to 2.6%, which indicates 1, 10%, 104, 106

that the methodology used was adequate fi 12 108 104 108

the experiment.

Various cell systems have been used inhromosomes. Thus, amniocentesis of preg-
attempts to explain some cytopathic effectaant women highly colonized by this micro-
caused by mycoplasmic infection (25,26)organism should detect an abnormal fetal
Schneider et al. (27) and Fogh and Fogkaryotype.

(28), in studies of the possible effects of Many studies have been devoted to the
mycoplasmas on cell cultures from amnioticontroversial role dfreaplasma urealyticum
fluid, showed that mycoplasmas are responn perinatal pathologies. The high intraspe-
sible for a significant increase in the numbecies antigenic heterogeneity has been re-
of chromosome alterations of these cellssponsible for the difficulties in establishing
Our findings demonstrated thiatyitro, dif-  a correlation between the ureaplasmic infec-
ferent Ureaplasma urealyticunserotypes tion and the appearance of diseabeea-
may be responsible for structural damage tplasma urealyticursomprises 14 serotypes,

Braz J Med Biol Res 30(6) 1997
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Figure 3 - Struectural chromosome alterations caused by U urealyrcurm serotypes on mitosis; nng chromosoma (]
chromand gaps [—s= ). chiomatid breaks (=) partial premature centromenc disiuncion (), chromosoms
fragment | |

Braz ) Med Biol Res 30(6) 1997
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Flr:; iré 4 = StrucneEsl alterabons cogsed By L irealyhcim Serohypes caniromeans detondansanon || ot
caniroment pramatune o Sunchion ':3:,;:_.-'1 ERIOMOSorm s fl.'jn;_;|11l=-r'|1 [ i | PO raarrangemants | —
metaphases with saveral aberratons (D)
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classified into two clusters: A (serotypes 2pboth possibly caused by ammonia release.
4,5,7,8,9,10, 11, 12 and 13) and B (serotyp&xonsequently, we observed that serotypes
1, 3, 6 and 14). Among these, the B clustdrom both clusters had clastogenic effects on
serotypes are the most frequently involvedhuman chromosomes and on the mitotic pro-
in human pathologies, although serotypes 4gess itself. Our results are consistent with
8 and 10 from cluster A also play an importhe clinical analysis of some investigators
tant role in some processes (11,29,30). who correlated positive caseslsEaplasma
The aim of the present study was to esdrealyticumwith the involvement of sero-
tablish a correlation between the serotypetypes 3, 8 and 10 (12,29-32).
studied and the structural chromosome alter- The isolation of mycoplasma from hu-
ations observed, and to determine (on thean malignant tissues reported by some in-
basis of the supernatants) if soluble productgestigators and the effects on human chro-
produced by the strains may be responsibl®osomes demonstrated here suggest the im-
for these alterations. The results indicate@ortance of further studies on the role of
that serotypes 1, 2, 7, 10 and 12 from clustehese microorganisms in certain carcinogenic
A and serotype 3 from cluster B were reprocesses (33-35).
sponsible for the partial or total inhibition of
mitosis. Metaphases presenting morphologiAcknowledgments
cal chromosome alterations were the main
features among serotypes 8, 9, 11 and 12 We would like to thank Carlos Malheiros,
from cluster A. Among these, serotype ®ifco Laboratories, for kindly providing the
presented a significantly higher frequency o§erotypes ofireaplasma urealyticupsuely
these alterations. In addition, the superndNonogaki for excellent technical assistance,
tants of serotypes 3 and 7 showed reducticand Prof. Dr. Ana Campa and Prof. Dr.

in the mitotic index and clastogenic effectsAdelaide José Vaz for revising the text
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