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Genetic Damage in Exfoliated Cells of the
Uterine Cervix

Association and Interaction Between Cigarette Smoking and
Progression to Malignant Transformation? . . _
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OBJECTIVE: To determine, through the micronucleus women divided into three subgroups: group 1 (n=116),
(MN) test, the cytogenetic women periodically under-
effects of cigarette smoking going cervical cytology and
on exfoliatcd cells from the The M N test can be used’ a’ong residents Of Salvador-Bahia;

uterine cervix in women
with normal smears and
women with inflammatory
atypia, squamous intraep-
ithelial lesion (SIL) (cervical
intraepithelial  neoplasia
[CIN] 1-3) and cervical

with the cervical cytologic smear,
to follow low grade lesions in

women smokers.

group II (n=>57), women re-
siding in Sdo Paulo and pre-
viously selected because of a
_possible cytopathologic test
positive for such conditions
as human papillomavirus
infections or malignant or

cancer. premalignant cervical lesions (CIN 1-3); group 111
STUDY DESIGN: The study group consisted of 200 (n=27), inmates of the Tatuapé Penal Institution, Sdo
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Paulp. All the women underwent cytologic and colpo-
scopic examination, and biopsies were performed on 68 of
them.

RESULTS: Considering the sample as a whole and using
the y2 test for rare events, the number of MNs in smok-
ers was significantly greater than in nonsmokers. It was
also greater in women with larger exposure to smoking.
The occurrence of MN was significantly lower in women
with normal smears (smokers or nonsmokers) than in
those showing any kind of pathologic alterations. In non-
stiokers the occurrence of MN was similar between those
with inflammatory atypia (IA) or low grade (L) SIL (CIN
1) and significantly higher in women with more severe
lesions or high grade (H) SIL {CIN 2 or 3). Smokers with
LSIL (CIN 1) showed a higher number of MNs than non-
smokers with a comparable diagnosis and smokers with
IA. No differences were observed when compared with
smokers with HSIL (CIN 2 and 3). MN occurrence was
nof associated with other risk factors for SIL or cancer de-
velopment, such as age at first coitus, number of sexual
partners, multiparity and use of hormonal contracep-
tives.

CONCLUSION: These results suggest that tHE muta-
genic effect of cigarette smoking occurs in cervical cells
and that the progression of SIL is associated with in-
creased frequency of chromosomal damage. Moreover,
the data suggest that cigarette smoking introduces an
additional risk to the progression of low grade LSIL (CIN
1). MN testing would be helpful in monitoring smokers
. with this kind of lesion. (Acta Cytol 1998;42:639-649)

Keywords: micronucleus tests, cervix neoplasms,
smoking, passive smoking, chromosome aberra-
tions.

The epidemiology of squamous carcinoma of the
uterine cervix and its precursor, squamous intraep-
ithelial lesion (cervical intraepithelial neoplasia
[CIN] grades 1-3), indicates that they are
associated with several factors, most of them re-
lated to sexual behavior.5#* It is now widely ac-
cepted that the human papillomavirus (HPV),
particularly types HPV 16 and 18, are the most
important determinants of these lesions and that
therefore the association with sexual factors,
such as the number of sexual partners and early
age at first episode of sexual intercourse, is related
to a higher probability of acquiring these virus-
es.1-2440 However, several reports have consistently
shown that cigarette smoking increases the risk
of developing SIL and cervical cancer 512283343
although other reports suggest that this associa-
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tion is a consequence of the fact that cigarette
smoking is associated with sexual behavior.”
Mutations in suppressor tumor genes have
also been observed in a low percentage of HPV-
negative tumors,'?-*%** and both structural and
numerical chromosomal aberrations have been
observed in a nonrandom pattern of occur-
rence, 227 AZASAE

The mutagenic and carcinogenic effects of sever-
al components of tobacco are well known, and their
association with cancer of organs directly exposed
to inhaled smoke is well established. The mecha-
nisms of the cigarette association with SIL and cer-
vical cancer have been discussed. It has been pro-
posed that cigarette smoking decreases the number
of Langerhans cells in the cervical epithelium, with
a consequent decrease in the efficiency of immuno-
logic defense, favoring HPV infection,® and it is
known that some kinds of these viruses are effective
at producing genetic instability.1320 A direct muta-
genic effect on cervical mucus in smokers was de-
scribed?® but not corroborated in another, similar
study. 4!

Cancer of the cervix is considered the final stage
of a long and continuous process that begins with
abnormalities involving cells from the upper layers
of the cervical epithelium (low grade [L] SIL) (CIN
1) that progress in the direction of the innermost
layers (HSIL) (CIN 2 and 3) and culminating in a
process of invasion of the subjacent conjunctive tis-
sue. The majority of lesions diagnosed as LSIL (CIN
1) spontaneously regress to normal epithelium, and
only some percentage of them evolve to become in-
vasive. The identification of lesions with potential
for progression is of crucial importance. It has been
proposed that lesions with this potential have an-
euploid DNA content or are related to infection
with oncogenic types of HPV 41838 However, today
there is no available method of predicting the pro-
gression of these lesions.

In this study, the frequencies of micronuclei
(MNs) were analyzed in exfoliated cells from
the cervix of normal women and in women with
different kinds of abnormal cervical conditions:
inflammatory process, SIL and cervical cancer.
MN frequency was utilized as a chromosomal
aberration index to evaluate the mutagenic ef-
fects of cigarette smoking and their correlation
with progression of precursor lesions. MNs
are formed by chromosomal fragments or whole
chromosomes that fail to be included in the nu-
clei during the process of cell division, resting in
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the cytoplasm of interphasic cells as structures with
a constitution and appearance similar to those of
the nuclei.®

Materials and Methods
Subjects

One hundred sixteen women from Salvador (group
1), who regularly underwent cervical cytology; 57
women from Sao Paulo examined at a cancer pre-
vention service {Fundagio Oncocentro de Sio
Paulo) and who were previously selected because
of a cervical cytology result suggestive of SIL or
cancer (group II); and 27 inmates from a prison in
Séo Paule (group I1I) constituted the sample. They
underwent colposcopic, colpocytopathologic and,
when indicated, histopathologic examination, be-
sides MN analysis. Consent was obtained from all
women, and confidentiality was ensured. The
women answered a questionnaire asking about sex-
ual behavior, gynecologic/obstetric history, smok-
ing and hygiene habits, and exposure to known
genotoxic agents.

MN Tests

Cytologic Preparation. The material was processed .

according to Stich et al,*7 with modifications sug-
gested by Gattds et al': an Ayre spatula, broken in
half, containing the material collected from the ec-
tocervix was submerged in 8 mL of physioclogic so-
lution {NaCl 0.9%) and immediately transported to
the laboratory for processing. The material was
gently detached from the spatula using a Pasteur
pipette and then subjected to 1,200 rpm of centrifu-
gation for five minutes. The pellet was suspended
ina 3/1 solution of methanol /acetic acid and cen-
trifuged twice at the same speed for the same
amount of time. Finally, the pellet was again sus-
pended in 1 mL of methanol/acetic acid solution
and dropped on clean, moist, cold slides. The slides
were stained 24 hours later as per the Feulgen and
Rossenbeck!” method and fast green (1% in
ethancl).

MN Analysis. The MN analysis was performed on
coded slides following the criteria described by
Sarto et al*” and Tolbert et al*%: structures were con-
sidered MNs when distinctly separated from the
nucleus and with 2 clear contouy, with a configura-
tion and staining similar to those observed in the
nuclei (Figure 1). All the cells presenting degenera-
tive phenomena, such as karyolysis, karyorrhexis
and pyknosis were excluded from the analysis.

Figure 1 MN in exfoliated cemvical cells (x 275),

Also excluded were cells with binucleation, nuclear
buds and broken eggs.4
Statistical Analysis

The %2 test was used for tables of assaciation to com-
pare the three groups. Quantitative variables were

evaluated using one-way ANOVA once normality
" was accepted. When indicated, Scheffe’s test and

Least Significant Difference were employed to eval-
uate differences between groups. The Kruskal-
Wallis test and Mann-Whitney test were used when
normality was not accepted.

MN data were analyzed using the conditional
test for comparing proportions in situations in
which events are rare. This is an alternative test of
significance to the %2 test, similar to Fisher’s exact
test¥) and appropriate for evaluating cytogenetic
events when a great number of cells are required to
detact the occurrence of chromosomal aberrations.

A sexual index (SI} was established to evaluate
sexual behavior, This index considers both number
of sexual partners and age at first episode of sexual
intercourse as well as the time that has passed be-
tween age at first coitus and age at the moment of
this investigation. It is expressed by the formula

SI=(t/p3) x\{T=1),
in which T=age, t=age at first sexual intercourse,
and p = number of sexual partners.

Results -
Sample Characteristics

Age. For the total women (200), mean age xSE was
32.412071; for groups I, II and I it was
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Table | Data Related to the S

Fisher least

Ne. No. = significant
Growp M >M X=SE Faver difference 2 x? Partitions
I 46 70 8502928405 IX [1a245.70° IXU=51245 el Pe 024
W 33 24 5713027895 6.9090 1% 0 =32857 147198 I W=12.7800, &), P< 0005
Lt 21 06 2055626227 Ps.0013 B X Bi=352.87 &=2 N Ww3 1549, dfml, Pa.076
ke 1elR 100 100 63431 2 56.06
Mamecian« 40350
“SENECAE 01 35%, Pe 0006,

31842097, 34.0221.37 and 31.44 21.37, respective-
ly. ANOVA did not show differences: F, ,.,=
1.0434, P= 3542,

Sexual Behavior. The differences between groups
relative to sexual behavior were evaluated with the
SL Significant differences between group 1 in rela-
tion to groups II and III were shown by
ANOVA /Fisher Jeast significant difference and %2
test, with SI values previously arranged by the me-
dian value (Table I).

deliveries with or without a history of abortion or
cesarean section. x? was 5.9657 (df = 6): showing that
there were no differences between groups
(P=.4270). Data related to reproductive factors are
presented in Table I,

Smoking Habits. Women smoking for at least one
year, three or more cigarettes per day, and inhaling
the smoke were considered smokers. Nonsmokers
were considered women who had never smoked
and those who had quit the habit five or more years
earlier.324% Smoking habits were analyzed using

Reproductive Variables. The obstetric history of dw'”. " the ¥2 test, The results show that groups | and I

three groups was evaluated by considering nulli-
paras, women with one to three normal deliveries
and no abortion or cesarean section, women with
one to three deliveries and a history of abortion or
cesarean section and women with more than three

Table Il Obstetric Migtory

were similar in terms of the number of smokers but
significantly different from group Il (Table III).
The level of exposure to cigarette smoking in the
three groups was analyzed considering the maxi-
mum number of cigarettes per day, in a range of

>3 ND, with or

Growp Nullsparas 1-3ND,0A,0CS 1-3ND, S &for A>0 without CS &/or A Pl
! 24 40 28 16
n 10 15 4 1 59657
] 3 04 10 06 Hab
jallenn i3 55 52 13 P= 427
NDanomal delivery, Awadomion, CS » cmaress secton
Table Il Occwrmence of Smokers and Nonsmokers in the Groups

Smokers Nomsmokers
Group No. ~ No. No. 2O xx 2+ x 1
| 40 160 71 E4.0 11 26,8591 268101
I i 146 34 654 52 ofm2 dfe
n 24 8495 03 1na 27 Pe. 0008 P< 0005

laitalll 82 43,2 108 56.8 150
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Table IV Leve! of Expasure to Cigarerte Smoke

Group Madian Range Kruskal-Wallls Mann-Whitney

| 100.00 05-450 X*=10.7845 I X{Z==1.4971, P=_1344)
it 180,00 15750 dfm2 | %1l (Zw -3,3028, P=,001)
1" 230,00 50-600 P=,0046 1% 0l (2= = 1.1320, P=.2576)

Table ¥ Cyvropathologic andior Histoparilogic Diagnosis of Women Analyzed

LSIL LSIL HSIL HSIL HSIL
Group NS 1A KA (CINT) {CIN 1)eHPY {CIN 2)4HPY {CIN 3) (CIN 3)4HPY CA Tolal
| 24 7 — - — - — 01 i 116
I - 18 03 03 19 0 03 04 04 57
n 01 19 — 02 — 03 — 02 — 2?7
lelbelll 43 108 03 05 19 04 03 07 04 200

NS w0 s, LA w rfammeony atyela, KA« kollooyse aypea, CA« cancer.

five units multiplied by duration of the habit (in
vears). Kruskal-Wallis/Mann Whitney test showed
that women from group Il were more heavily ex-
posed than the women from groups I and II (Table
V).

Diagnostic Characterization of the Sample. Diag-
noses suggestive of HPV, SIL or cervical cancer
were confirmed by colposcopically guided biopsies.
Sixty-cight biopsies were performed, one in the
group I and 49 and 18 in groups II and III, respec-
tively (Tables V and V).

MN Analysis

The data related to MN analysis are presented in
Table VII. The median frequencies of MN (%) in
the three groups were compared using ANOVA,
and significant differences were found:
F; 19,=10.0136, P=.0001. The Sheffe test showed
that group 1 was significantly different from groups
Il and I

MN occurrence was also evaluated by the x* test,
with data previously arranged by the median value.
To perform this analysis a new variable was creat-
ed: 0, meaning data below the median value, and 1,
equal to or above the median value. Significant dif-
ferences were again shown: ¥?=14.8103, df=2,
P=.0006. x* Partitions again point to differences be-
tween group [ in relation to groups II and III (Table
Vi)

MN occurrence in the total sample and in
the three groups in relation to age, sexual index,
obstetric history (parity as presented in Table II)
and hormonal contraceptive use were analyzed
using the conditional test for rare events. No sig-
nificant association was observed (data not
shown). However, MN occurrence was higher
in smokers than in nonsmokers when all
the women were analyzed together. Consider-
ing each group separately, a similar result was
observed in group II, but no significant differ-
ence was observed in group I. MN occurrence

Table VI Comparative Anziysis of the Dutaibutian of Women with Normal Smears or Inflammatary o Koilocytic Atypia and Yromen

with Different Grades of SIL
LSIL + MSIL
NS+IA+KA (CINT+2+03)
Group No. % No, % xt %2 Partitions and Fisher’s exact test
| 115 9 [ 0t 731800 I 1w 75,4640, diw 1, P<.O00S
Il 23 43 30 57 df=2 Ixileb 7718, di=l, Pu 003
1n 20 74 o7 26 P< 0005 X 1le P, 001
l+bl«lil 158 81 33 19

For an eaglananize of auzeeyianizes, see Table V.
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Table W1 AN Analsis

Mao. of Mea, of -
Group cells Rxnge MM observed X (% du5E | -
| 167 675 1,005,052 124 036 20 Qa0 10,0155
1 159,852 1, 283=1 604 102 G7r2zl11e P 0000
m B2,9432 1,327-3,597 &5 0632013
lell=ll B0, AED 1,00 5= 052 263 0532005
riegrifuannhy diderani froe b gl €
Table Wl MM Analyaiy

MM 50320 M (s 0L 32)
Group Moo ] N o 7 Partitions
1 S el - -4 S i ¥y 14,8103 |2 w111 744, afel, Ps,007
Il 20 351 7 LR drsl | % N =7.3641, df=1, P=.007
[1]] 42} 113 18 667 P= 0006 il ill=0.024%, dfel, P= 875
Tl [i]] 505 =) 40.5

P& mrdan,

was higher in nonsmokers in group Il :Ta]f,]'E
Ix).

The effect of quantitative exposure to cigarette
smoke was evaluated in two ways: considering the
maximum number of cigarettes smoked daily and
considering the exposure load (maximum number
of cigarettes smoked daily multiplied by duration
of the habit (in years]). In both situations, statistical
analysis was performed using the 32 test, with the
whole sample classified into three categories: non-
smokers and smokers with values above and below
the median value, respectively, calculated for the
two variables considered. Tables X and XI present
the resulis obrained.

The annlysis of AN ocourrence in the total sam-
ple considering the diagrrostic dase pointed to sig-
nificant differsnces: y2 =76.9561, df=4, F< 0005
The ¥ partition showed that MN oocurmence was:
(1) significantly lower in women with normal

Table IX MY Oocwmence i fmokers (4 and MNodsmokers il

smears than in women presenting any single kind
of lesion, (2) significantly lower in women showing
inflammatory atypia, koilocytic atypiaor LSIL (CIN
1) than thet observed in women with HSIL (CIN 2
and 3) or cancer but (3) not significantly different
betw een wamen with LSTL (CIN 1) when compared
to those with koilocytic or inflammatory atypia and
alzo (4) not significantly different between women
with HEIL (CIN 2 or 3) in relation to those with can-
cer. Table XII presents the results observed.

MM gecurrence in women with CIN related to
HPV infection did not show differences: x3= 046,
df=1, P> 80 (Table XIII).

Considering the smoking habits and diagnostic
class in the total sample, differences in MN occur-
rence were ¢bserved in both smokers and non-
smokers, The data are presented in Table XTIV,

No differences in MIN ocourrence between emok-
ers and nonsmokers with normal smears werne ob-

Mo Mo MM MM el #Cal MM (2xp) wihi {exp)
Group 3 n's i n's L] i L] s Ve 1)
1 40 71 43 ] 121,795 2I0.3TE 41.5465 791535 00486 1>, 7
I 18 4 47 49 54,004 B2 15,0265 BO.0734 54543 172,025
Il 24 a3 52 14 iz 10,025 ST OI154 G746 49547 {7 .05)
IEHEA ax 148 142 148 247,716 330704 121, 20H 161 8000 G. 2445 (Pa 025

#Cal =iowd celle
o w Expegied,
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Table X MN Occurrence in Relation 10 the Aaximum Number of Clgarsees Smoked Daily

Maximum no. of MN
Cigarettes/d (observed) Total cells MN fexp) z? %3 Partitions (df= 1)
Neasmokers 3) 14 330.7¢c4 1618015 63284 ) X b= 36360 (P> .05
Ne. of Cigaremes SM (b) N 126,285 617867 o2 @) X ichwd 7485 (P<.03)
No. of Gigaretses > M (€) = | B 121.431 554118 Pe08 B} X 21« 0.0545 (P> 80y
Tokal 8 578,420 283.0000
MawesaneIC
2 = Expicied
Table X1 AN Occurrence in Relation 2 Exposure

MN
Exposure (observed) Totad cells MN (exp) x? X2 Partitions (dfe 1)
Noasmokers (2) 14} 330,704 161.8018 64437 (2) X 1b)w3 3454, P5 05
Exposure SM D) 73 131,624 64,3583 cfe? ) Xt 5.1595, P<.025
Exposare > M i¢) 69 116.092 567996 Pe.0s (0] X (¢) = 0,1700, P> 60
Tetal 28] 578,420 263.0000
MEmecansl.
exp = Expacied

served. There were no significant differences be-
tween smokers and nonsmokers with inflammatory
atypia. Cells of smokers with LSIL (CIN 1), howev-
er, had a significantiy nigher number of MNs than
in nonsmokers. No differences were observed
when comparing cytologic preparations from
smokers and nonsmokers with a large number of
precursor lesions (Table XV).

The analysis of MIN occurrence in smokers with
normal smears showed results similar to those ob-
served without considering this habit. Smokers
with LSIL (CIN 1), however, had MN numbers sig-
rificantly higher than observed for smokers with
inflammatory atypia and similar to that for women
with high grade lesions (Table XVT).

In nonsmokers, analysis of MN occurrence
showed results similar to those recorded without

considering smoking habits for all diagnostic class-

- ¢ esconsidered (Table XVII),

Discussion

MN occurrence was evaluated in three g ouns in re-
lation to several factors that have been obs¢ ved in
association with SIL and cervical cancer. Ex.¢pt for
multiparity, women from group I were less exposed
to all analyzed variables when compared to women
from groups il and III, and cervical lesions were
most common in the last two groups. This was not
surprising since women from group I regularly un-
derwent Papanicolaou examination, in contrast to
women from groups Il and III. Furthermore,
women from group II constituted a sample previ-
ously selected by colposcopic and cytopathologic
analysis suggesting cervical abnormalities. MN oc-

Table XIl 41N Occurrence in Normal Women and Women with Difiereat Diseases

Total MN
Diagnosis cells {observed) MN (exp) ¥2- - = -y Partitions (df= 1)
Neemel amear ial 145,388 27 69.656 o) X ()= 1.1531 (P> .20)
1A+ KA b} 345,238 166 165,404 76.9361 beg) X [2)w 25,0411 (P< 0005]
BILIGN ) 65171 38 31224 dis4d o) X [diw 24,8378 (P .0005)
HSIL (CIN 242000 43,086 &7 20643 Pz 0003 @) X (&)= 0.4000 (P> .50)
Cancer (@) 10.589 4 5073 (deel X [(2)w 801601 {P< 0005)
Tetal 609,469 292 292.000

Az inflammaey av0la. KA w W0 I0CYEC YDA, T30 & Orgecios
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Table X1l MN Occurrence in Women with CIN Relared 1 HPV Infocton

Diagnosis N No, of cells MN (observed) MN (exp) X2
CTIN « MV 30 86,151 65 £5.8267 0046
CIN without HPY _@_ 25,096 E_ 19.1733 df=1i
Teal 33 111,257 85 85.0000 P> 80
No. of cells =l colls,
€p = Exide.
Table XIV M~ Occurrence In Smokers and Nonsmowers in Relation fo Disgacstic Class

No.of  MN (ob MN My MN :

cells served) (exp} cells (non- (observed) {exp) (non- x
Diagnosis (smokers)  (smokers)  (smokers) smokers) (nonsmokers) umokers) Smokers  Nomsmokers
Nomnal smear 47,111 ‘00 27.0058 91,938 16 39,1990 58.5955 41.1099
1A + KA 152,316 80 873132 177,755 a1 757882 di=4 dfmd
LSIL 1N YY) 15,142 15 86799 40,482 19 17.2805 Fe D005 P<.0005
HSILICIN 2438 30,119 29 17.2653 12,967 16 53,5286
Cances 3.028 09 17258 05 3.2237
Total 247,716 142 142,000 310,704 141 1410000

No. of cols = toral o8, enp = expecied, 1A mirdlammatony atvpia. KA = kodoaytic atpia.

Fo-
currence in women in group I was also significant-
Jv lower than that observed for the other two
groups. It suggests, a priovi, that different rick fac-
tors could be associated with cytogenetic damage in
these groups of women or that the differences ob-
served were a consequence of the differential distri-
bution of pathology between the groups.

‘MN occurrence was not associated with aging.
Higher frequencies of MIN have been recorded for
women past menopause when compared to those
undergaing it.*® An increase in MN frequency asso-
ciated with aging has been also observed for lym-
phocytes?® but not in exfoliated cells from the buc-
cal mucosa.®?

The association of sexual behavior with SIL or
cervical cancer reflects the probability of acquiring

oncogenic HPV and other infecHous agents. These
infections increase cellular proliferation, favoring
the occurrence of mitotic errors, The greater occur-
rence of MN in women with inflammatory atypia
than that abserved in women without cervical ab-
normalities observed in this study supports this
idea. It has been suggested that the young epitheli-
um is more susceptible to the action of carcinogenic
and infectious agents with oncogenic potentia)?+33;
that could be associated with a high occurrence of
cytogenetic damage. The MN test, however, reflects
only recent chromosomal damage, and in the ma-
jority of the women analyzed, a long time passed
between the first episode of sexual intercourse and
MN analysis,

We did not observe any association between

Table X¥ AN Orcurcence, by Diagnostic Class, In Relation to Smaking Habits

No. of MN MN No. of MN MN
cells {observed) texp) cells (non- (observed) (exp) (non-

Diagnosis (smokers) (smokers}  (smokers) smokers| (nonsmokers) smokers) x

Noemal smear 47,00 @ 91478 91,938 18 17.8522 00036, of=1, P> 95
1A+XA 152,376 &0 742958 177,755 LH 86.7042 08132, df=1, P> .30
LSILICIN 13 15,142 15 9.2553 40,485 19 247247 4.8994, df=1, P< .05
HSILICIN 2431 10,118 23 32,8551 12,567 18 14,1449 1.5030, dfw 1, P> .20
Cancer 3.023 » 40034 7,561 05 9.9966 8.7336, di=1, P<.005

Neo. of ool w lotal 0ol enp wexpocied, |A = iefapymatary 2ayais, KA« woiocyte avpla.

.
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Table XW1  A4N Orecurrence In Smavers, by Diagnomie Clas

Driapnoris Tatal cells MM ¥ Partiticn

Hgrmall smear 2] EFRRH 0g 120 X (3 =9.0043, af=1. P= 004

15 + KA () 152,316 L] bl = {c)= 5.258), of=1, F< 025

LSIL (I 1] i) ' 15,142 15 oo -lep % 0d) = 00080, gf=1, P 50

HEIL ICEY 2+31 1d) EL AL 24 (o) wio+di= 110044, o= 1, P2 005
Cances j 3,028 o (a! ¥ [e+dim 24,5462, df= |, P< 002
Total 47716 142 k%= 35.5958, dfed, P<.O005

A =zinilammessny abypaa, &A= woilooyoe anppa.

MMNg and multiparity. It has been shown that the
metaplastic process, which is characterized by a
high rate of cellular proliferation, accelerates dur-
ing pregnancy,® leading to a high probability of ge-
netic damage, The absence of any association with
age at first episode of intercourse might be due to
the fact that MM reflects only recent injuries.

The higher MN occurrence observéd in women
smokers than in nonsmokers in grouwp I, and also in
the whole sample, suggeste that genotoxic effects of
cigarette compounds are observed in cells from the
cervix. This effect was also observed in other cell
types. 192536375051 The observation that the heavi-
est smokers showed a higher number of M5 than
nonsmakers supports this suggestion and could in-
dicate a dose-dependent effect. This suggestion is
supported by the observation that MIN occummence
in nonsmokers and smokers of a few dgarettes per
day was not different. Dose-dependent effects are
probably responsible for the similar coourrence of
MNs in smokers and nonsmokers from group [
since they were light emokers. Although statistical
analysis did not point to differences in the number
-:::h::'gamm; smoked daily and to exposure between
women from proup I in relation to the twe ather
groups, probably because of a statistical error of
type 11, the absolute values obtained for these vari-
ables were higher in women from this group in re-
lation to women from group L The higher number
of MNs in nonsmekers from group I could be due

Table X¥1l  AtN Oecurrense in Nordmaiers, by Diagnagic Class

ta several factors. One, nonsmokers from this group
were exposed passively since they lived with heavy
smokers, It has been shown that the levels of nico-
Hre in cervical mucus from nonsmokers passively
exposed to smoke are greater than those observed
in nensmokers without this kind of exposure.®
Furthermore, it has also been shown that side-
stream smoke contains more nitrosamines than in-
haled smoke.” Twa, one of the nonsmokers was in-
fected with herpes simplex virus, which causes
genetic instability leading to chromosomal dam-
age® Last, there were only three nonsmokers in
this group, and so the results could reflect sampling
error.

© « Our findings on MN eceurrence in women with

cervical cancer are not Informative since only a few
cases wene included in this sampie. The association
between cytogenetic damage and HPV infecion in
women with SIL demands further study. Viral typ-
ing was not done, and it is possible that genetic in-
stability from HFV infection is a function of the fype
of virus.

The higher number of MNs in women with in-
flammatory atypla. when compared to that ob-
servied in women with normal smears, suggests that
high rates of cell proliferation are efficdient at pro-
ducing genetic damage. The equal frequency of
MNs among wormen with inflammatory atypia and
LSIL (CIM 1) suggests that the initial dysplastic
changes are not accompanied by a higher rate of

Dizgninsts Total cells L %% Partitroms

Mormal smear (2l 91,938 15 fal X [by=11.1505, gfel, Pg. 001

1A + KA () 177,755 a 1 bl =0.07134, df= 1, P2 50

LEIE 421N 1) izl 0483 19 [a} * [di m 470800, afe 1, Pg 0005
HSIL (18 237 [dh 12867 13 fely ® rfoecl = 20,7385, o= 1, P 0005
Cancer (o) TEEY a5 oo lal Wlesd)w 12,0309, dis 1, Pe 0005
Tizal 330,704 141 ¥1=41.1099 di=d, P Q005

1A= inflammaiony anppu, A = hailocyais apvaii



chromosomal damage. The higher number of MNs
observed in women with HSIL (CIN 2 and 3}, when
compared with that observed in women with LSIL
(CIN 1), suggests that the progression to malignant
transformation involves an increase in the frequen-
cy of chromosomal damage.

It is known that a considerable number of precur-
sor lesions spontaneously regress and that the po-
tential for progression is greater in high grade le-
sions than in low grade lesions. The identification of
lesions with potential for progression is crucial for
determining therapy. It has been 31 that
50-90% of lesions classified as LSIL (CIN 1} and that
show regression are related to nononcogenic HPV.,
Such lesions are considered different diseases from
HSIL (CIN 2 and 3); they do not represent cancer
precursors, although a low percentage of them
progress to HSIL and cancer. This suggests that the
disease progression could be associated with the
kind of virus. Therefore, it is possible that in the ab-
sence of the virus, genetic damage could be associ-
ated with evolving behavior in LSIL (CIN 1). It is
possible that the progression of lesions is associated
with 2 high proportion of chromosomal damage,
possibly as a consequence of some advantage ac-
quired from karyotypic changes. The higher pro-
portion of MNs observed in high grade lesions
would reflect previous events, The presence of a
high number of MNs in an LSIL (CIN 1) lesion
could be considered a marker of a higher probabili-
ty of disease progression.

Cigarette smoking introduces an additional risk
to chromosomal damage. Smokers with LSIL (CIN
1) could have a higher risk of progression to high
grade lesions as a consequence of a greater propor-
tion of genetic damage. Thus, the MN test can be
used, along with the cervical cytologic smear, to fol-
low low grade lesions in women smokers.
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