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16 pro te in (al so known as INK4A) is a cyclin-de pen dent ki na se-in -
hi bi tor that re gu la tes G1-S pha se of cell cycle and func ti ons as a tu -
mor sup res sor.1,2 It spe ci fi cally binds to cyclin-de pen dent ki na se and

in hi bits the ca taly tic ac ti vity of  the CDK4-cyclin D comp lex le a ding to an
ac ti on of ne ga ti ve cell cycle re gu la ti on.3 It se ems to ha ve a pro bab le as so ci -
a ti on with an gi o ge ne sis, cell se nes cen ce and spre a ding. p16 le vels are fo -

A Retrospective Immunocytochemical
Analysis of p16 and p53 Protein Expressions
in Cervicovaginal Smears of Four Women
with Trichomonas vaginalis Infection

ABS TRACT The cli ni cal sig ni fi can ce of po si ti ve im mu nos ta i ning for p16 and p53 in cer vi co va gi -
nal sme ars of wo men with Trichomonas vaginalis in fec ti on was in ves ti ga ted. We app li ed p16 and
p53 im mu nos ta i ning to cer vi co va gi nal sme ars of wo men with Trichomonas vaginalis in fec ti on (the
pri or an ti body was app li ed to fo ur ca ses whi le the lat ter was used in two pa ti ents). Im mu no re ac ti -
vity, in ten sity of im mu nos ta i ning (we ak or strong) and im mu nos ta i ning pat terns of p16 and p53 we -
re re cor ded. All ca ses re ve a led a gra nu lar, dif fu se in tracy top las mic p16 im mu no re ac ti vity in var ying
in ten si ti es in dif fe rent mic ro or ga nisms. In two ca ses, a mo re in ten se im mu nos ta i ning for p53 was
de mons tra ted which was si mi lar to p16 im mu no re ac ti vity re gar ding the im mu nos ta i ning pat tern.
Po si ti ve p16 and p53 im mu nos ta i nings de mons tra ted in cer vi co va gi nal sme ars of sub jects with Tri-
chomonas vaginalis in fec ti on may le ad to mi sin ter pre ta ti on of p16 and p53 im mu no re ac ti ve Tri-
chomonas vaginalis mic ro or ga nisms as dysplas tic epit he li al cells. This may sub se qu ently re sult in
di ag nos tic pit falls hin de ring con ven ti o nal use of tho se an ti bo di es as ad junc ti ve bi o mar kers of high-
risk HPV in fec ti on in cer vi cal scre e e ning.
Key Words: Trichomonas vaginalis; p53 pro te in (325-355), hu man; Im mu no his toc he mistry

ÖZET Trichomonas vaginalis en fek si yo nu olan ka dın la rın ser vi ko va gi nal yay ma la rın da ki po zi tif
p16 ve p53 bo yan ma la rı nın kli nik an lam lı lı ğı araş tı rıl dı. Trichomonas vaginalis en fek si yo nu olan
dört ol gu nun ser vi ko va gi nal yay ma la rı na p16 ve p53 im mun bo ya ma sı uy gu lan dı (p16 an ti ko ru 4 ol -
gu nun tü mün de, p53 an ti ko ru 2 ol gu da kul la nıl dı). p16 ve p53 im mu no re ak ti vi te si, im mun bo yan -
ma yo ğun lu ğu (za yıf ve ya kuv vet li) ve im mun bo yan ma pa tern le ri in ce len di. Ol gu la rın tü mün de
fark lı mik ro or ga niz ma lar da de ği şen yo ğun luk lar da ol mak üze re gra nü ler, dif füz in tra si top laz mik
p16 im mun re ak ti vi te si tes pit edil di. Ol gu la rın iki sin de ise im mun bo yan ma pa ter ni açı sın dan p16
im mun re ak ti vi te si ne ben zer da ha yo ğun bir p53 im mun bo yan ma sı ol du ğu gös te ril di. Trichomonas
vaginalis en fek si yo nu olan ka dın la rın ser vi ko va gi nal yay ma la rın da po zi tif p16 ve p53 im mun bo yan -
ma sı ol ma sı, p16 ve p53 im mu no re ak tif Trichomonas vaginalis mik ro or ga niz ma la rı nın disp las tik
epi tel yal hüc re ler ola rak yo rum lan ma sı na yol aça bi lir. Bu yüz den söz ko nu su an ti kor la rın ser viks
kan se ri ta ra ma sın da yük sek risk li in san pa pil lo ma vi rüs (HPV) en fek si yo nu nun bi yo lo jik be lir teç -
le ri ola rak kul la nıl ma sı ta nı sal tu zak la ra ne den ola bi lir. 
Anah tar Ke li me ler: Trichomonas vaginalis; p53 protein (325-355); immunohistokimya
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und to be di mi nis hed in a va ri ety of ma lig nant le-
si ons in vol ving pan cre a tic and lung car ci no mas,
me la no mas, gli o ma and le u ke mi a whi le ove rex -
pres sed in cer vi cal car ci no ma and dysplas tic cer vi -
cal le si ons as so ci a ted with high-risk HPV
(HR-HPV) in fec ti on.4-7 Se ve ral in ves ti ga ti ons con-
c lu ded that p16 ap pe a red to be a sur ro ga te mar ker
of HPV in fec ti on and a va lu ab le bi o mar ker of
dysplas tic and ma lig nant le si ons ori gi na ting from
squ a mo us and en do cer vi cal mu co sa.8-14 This is con-
si de red to oc cur sub se qu ently to in te rac ti on and
deg ra da ti on of re ti nob las to ma pro te in by E7 which
is an early vi ral on cop ro te in synthe si zed by HPV.
Early vi ral pro te ins, E6 and E7 of only high-risk
HPV subt ypes ex press the po ten ti al of ma lig nant
trans for ma ti on.1,15 Re cent in ves ti ga ti ons re por ted
that im mu no his toc he mi cal de tec ti on of p16 is fo -
und to be even mo re sen si ti ve and spe ci fic than
HPV sta tus of cer vi cal le si ons using li qu id-ba sed as
well as tis su e samp les.16 Ove rex pres si on of tho se
pro te ins func ti o ning in cell cycle prog res si on of
HPV-in fec ted cells may be de mons tra ted by im mu-
no his toc he mi cal analy sis in all con ven ti o nal Pap
sme ars, li qu id ba sed spe ci mens, cell blocks and may
ser ve as sa tis fac tory bi o mar kers for HR-HPV in du -
ced cer vi cal di se a se.17-19

p53 tu mor sup res sor pro te in is a DNA se qu en -
ce-spe ci fic trans crip ti o nal re gu la tor that con trols
ex pres si on of nu me ro us ge nes in cel lu lar out co mes
re gar ding the cell cycle ar rest and cell de ath in res-
pon se to va ri o us forms of stress. In cer vi cal squ a -
mo us car ci no ma and dysplas tic le si ons, mu ta ti on of
p53 sup res sor pro te in has be en sug ges ted to be as-
so ci a ted with HPV in fec ti on.20 E6 which is the on-
cop ro te in in di ca ted to be ove rex pres sed in cer vix
can cer binds host p53 sup res sor ge ne pro te in pro-
duct and ca u ses deg ra da ti on and dis rup ti on of its
cell re gu la tory ro le.5,11,21

Pan ta no witz and col le a gu es sug ges ted that
Trichomonas vaginalis was sta i ned po si ti vely in
cer vi co va gi nal sme ars and uri ne whi le eva lu a ting
for p16 im mu nocy toc he mistry.8,23 They conc lu ded
that po si ti ve Trichomonas vaginalis im mu no re ac -
ti vity for p16 in sme ars may re sult in mi sin ter pre -
ta ti on of this re ac ti on as ma lig nancy or dyspla si a
and may hin der the use of p16 in cer vi cal cyto logy.

In this study, we ai med to in ves ti ga te abo ut
any spe ci fic and cli ni cally sig ni fi cant po si ti ve im-
mu nos ta i ning for p16 and p53 in cer vi co va gi nal
sme ars of fo ur wo men with Trichomonas vaginalis
in fec ti on. 

CA SE REPORTS
The study was con duc ted on con ven ti o nal PAP
sme ars of 4 pa ti ents exa mi ned bet we en 1996-2005
at Ko ca e li Uni ver sity, Scho ol of Me di ci ne, De part -
ment of Obs tet rics and Gyne co logy (me an age: 34
years ran ging bet we en 21-44 ye ars of age). Study
sub jects we re de ter mi ned to be ne ga ti ve re gar ding
pre can ce ro us in tra e pit he li al le si on or ma lig nancy
and all cer vi co va gi nal sme ars we re de mons tra ted to
ha ve Trichomonas vaginalis. All the mic ros co pic sli-
des inc lu ded in this study we re re as ses sed and the
di ag no sis of Trichomonas vaginalis in fec ti on was
con fir med by two in de pen dent pat ho lo gists (YG,
DT). Qu an tity of Trichomonas vaginalis pro to zo a
was des cri bed as abun dant, mo de ra te or few in ca -
se of >20 mic ro or ga nisms per high po wer fi eld (hpf),
10-20/hpf and <10/hpf res pec ti vely. En do cer vi cal
cells and en do met ri al cells, inf lam ma ti on and ge ni -
tal in fec ti ons we re re cor ded if pre sent. The mic ros -
co pic sli des we re di vi ded in to two parts by a
hydrop ho bic pen in or der to apply im mu nos ta i ning
by both p16 and p53 an ti bo di es (the pri or an ti body
was app li ed to all fo ur ca ses whi le the lat ter was
used in two sub jects). Pri or to im mu nos ta i ning pro-
ce du re, each spe ci men un der went eth yle ne di a mi -
ne tet ra a ce tic acid (ED TA) an ti gen ret ri e val twi ce (5
mi nu tes) and mic ro wa ve tre at ment, fol lo wed by co -
o ling at ro om tem pe ra tu re for 20 mi nu tes. Im mu -
nos ta i ning was per for med by bi o tin-strep ta vi din-
pe ro xi da se met hod using mo u se mo noc lo nal an ti -
bo di es aga inst ac ti va ted p16 (16p07 Ne o mar kers,
Fre mont, CA, USA) 1:20 and p53 (DO-1 Ne o mar -
kers, Fre mont, CA, USA) 1:200  di lu ted in pri mary
an ti body di lu ents. An ti body de tec ti on was do ne by
ad ding bi o tiny la ted se con dary an ti bo di es, strep ta -
vi din pe ro xi da se and AEC chro mo gen. The sli des
we re co un ters ta i ned by he ma toxy lin. Non-im mu -
ne se rum and ap prop ri a te tis su es we re used as ne ga-
ti ve and po si ti ve con trols res pec ti vely.
Im mu no re ac ti vity, in ten sity of im mu nos ta i ning



(we ak or strong) and im mu nos ta i ning pat terns of
p16 and p53  we re  exa mi ned  by  the  afo re men ti -
o ned pat ho lo gists by me ans of light mic ros copy
(YG, DT).

The me an age of the pa ti ents was de ter mi ned to
be 34 ran ging bet we en 21-44 ye ars of age. Two of the
ca ses we re suf fe ring from fo ul smel ling va gi nal disc-
har ge whi le the ot her two sub jects we re di ag no sed
to ha ve Trichomonas vaginalis in fec ti on fol lo wing
gyne co lo gic exa mi na ti on for anot her comp la int.
Trichomonas vaginalis in fec ti on was con fir med by
pat ho lo gi cal and mic ro bi o lo gi cal eva lu a ti on. Tricho-
monas vaginalis qu an tity was fo und to be abun dant

in one of the ca ses, mo de ra te in two of the ca ses and
just few in the ot her one. En do met ri al cells we re
shown to be pre sent in no ne of the ca ses whi le acu -
te inf lam ma tory cells we re ap pa rently de mons tra ted
in all of the sub jects. All fo ur ca ses re ve a led a gra nu -
lar, dif fu se in tracy top las mic p16 im mu no re ac ti vity
in var ying in ten si ti es in dif fe rent mic ro or ga nisms. A
pa le, we ak im mu nos ta i ning was ob ser ved in nuc le ar
lo ca li za ti on of the pro to zo a (Fi gu re 1, Fi gu re 2). In
two ca ses,  a mo re in ten se  im mu nos ta i ning for p53
was de mons tra ted which was si mi lar to p16 im mu -
no re ac ti vity re gar ding the im mu nos ta i ning pat tern
(Fi gu re 3, Fi gu re 4).

FIGURE 1: p16 immunoreactivity in Trichomonas vaginalis colony is
demonstrated (immunohistochemistry p16 X200).

FIGURE 2: Pale intracytoplasmic p16 immunoreactivity in Trichomonas vagi-
nalismicroorganisms is demonstrated (immunohistochemistry  p16 X400).

FIGURE 3: Strong and granular intracytoplasmic p53 immunoreactivity in
three Trichomonas vaginalis microorganisms is demonstrated (immunohis-
tochemistry p53 X400).

FIGURE 4: p53 immunoreactivity in cytoplasm of two Trichomonas vaginalis
microorganisms with a pale area in the nuclear region is demonstrated (im-
munohistochemistry p53 X400).
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DIS CUS SI ON
Se ve ral in ves ti ga tors re por ted a well-re cog ni zed as-
so ci a ti on bet we en HR-HPV and p16 which is a tu -
mor sup res sor pro te in that de ce le ra tes the cell
cycle by inac ti va ting cyclin de pen dent ki na ses re-
sul ting from phosp hory la ti on of re ti nob las to ma
pro te in.15 Sin ce p16 is shown to be ove rex pres sed in
HR-HPV in du ced  pre ma lig nant and ma lig nant le-
si ons, p16 im mu nocy toc he mi cal exa mi na ti on suc-
cess fully app li ed to con ven ti o nal Pap sme ars,
li qu id-ba sed spe ci mens and cell blocks may be used
as a sa tis fac tory bi o mar ker in or der to cla rify this
con tro ver si al is su e of gyne co lo gic cyto pat ho logy.
7,9,11-14,17

Ho we ver a va ri ety of stu di es sug ges ted that
p16 im mu no re ac ti vity may le ad to a di ag nos tic pit-
fall in ca se of cyto pat ho lo gic eva lu a ti on in spe ci -
mens con fo un ded by a back gro und of
inf lam ma ti on, at rophy and mic ro or ga nisms. Inf -
lam ma tory cells, bac te ri a and mu cus ha ve be en re-
por ted to ca u se po ten ti al fal se po si ti ve p16
im mu nos ta i ning du e to back gro und sta i ning.14 p16
has be en de mons tra ted to sta in en do cer vi cal glan-
du lar cells, ba cil li, be nign en do met ri al cells, tu bal
me tap la si a, mic rog lan du lar hyperp la si a, mul ti nuc -
le a ted gi ant cells  and oc ca si o nal me tap las tic cells of
va ri o us sta ges of dif fe ren ti a ti on.11-14,23,24 Pan ta no -
witz and col le a gu es ha ve de mons tra ted that Tric-
homonas vaginalis pro to zo a in cer vi co va gi nal
sme ars and uri ne we re po si ti vely sta i ned with p16
im mu nocy toc he mistry.8,22

p53 is a well-known tu mor sup res sor pro te in
which is a DNA se qu en ce spe ci fic trans crip ti on re-
gu la tor func ti o ning in cell cycle ar rest and cell de -
ath. Abi lity to re cog ni ze and bind spe ci fic DNA
se qu en ces and rec ru it ment of both ge ne ral and spe-
ci a li zed trans crip ti on re gu la tors are re qu i red. Mul-
tip le in te rac ti ons with co-ac ti va tors and
co-rep res sors al low p53 to eit her pro mo te or in hi -
bit trans crip ti on of dif fe rent tar get ge nes.20

In this study, we con fir med the fin dings of
Pan ta no witz and col le a gu es re gar ding po si ti ve p16
im mu nos ta i ning for Trichomonas vaginalis in cer-
vi co va gi nal sme ars. p53 im mu no re ac ti vity for Tric-
homonas vaginalis has be en shown for the first
ti me in li te ra tu re by the pre sent study.  We de tec -
ted a mo re in ten se p53 sta i ning for tric ho mo nas
va gi na lis with a si mi lar pat tern of p16 im mu nos ta -
i ning in our sub jects.

Sin ce Trichomonas vaginalis is known to be
the most pre va lent non-vi ral se xu ally trans mit ted
di se a se worl dwi de, po si ti ve p16 im mu nos ta i ning
may not be an in fre qu ent fin ding of cer vi co va gi nal
sme ars of wo men with Trichomonas vaginalis. It is
not ab so lu tely known why tho se pro to zo a are sta -
i ned po si ti vely with p16. Pan ta no witz and col le a -
gu es conc lu ded that this phe no me non may be du e
to a non-spe ci fic bin ding or less li kely du e to a spe-
ci fic la bel ling by p16 mo noc lo nal an ti body and
may be re la ted with the fact that cyclin de pen dent
ki na ses and and cell di vi si on con trol se qu en ces are
strongly con ser ved among eu kar yo tes in vol ving
Trichomonas vaginalis. Ho we ver, con cur rent p53
im mu no re ac ti vity (even mo re in ten se but with a
si mi lar pat tern) de mons tra ted in our study po ints
out that this is a non-spe ci fic sta i ning in de pen dent
of cyclin de pen dent ki na se ac ti vity of the mic ro or -
ga nism. It pos sibly se ems to be a non-spe ci fic im-
mu nos ta i ning in de pen dent from the pri mary
an ti body used in la bo ra tory pro to col. This pos si bi -
lity may be in ves ti ga ted by using dif fe rent pri mary
an ti bo di es in im mu nos ta i ning of Pap sme ars with
Trichomonas vaginalis.

As a conc lu si on, the in ves ti ga tors sho uld be
awa re of po ten ti al mi sin ter pre ta ti on of p16  im mu-
no re ac ti ve Trichomonas vaginalis mic ro or ga nisms
as small dysplas tic or ma lig nant epit he li al cells in
cer vi co va gi nal sme ars. The pre sen ce of this pro to -
zo an may pre vent con ven ti o nal use of p16 as an ad-
junc ti ve mar ker of HR-HPV in fec ti on in cer vi cal
scre e e ning.
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