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cervical-squamous-epithelial-cell with
GA genotype of Fas-promoter-670 gene,
high-risk human papillomavirus and
Candida species infection: a case report

Edy Parwanto'’, Raditya Wratsangka®, Assangga Guyansyah?, Kirana Anggraeni®,
Reza Aditya Digambiro’, David Tjahyadi*, Hanslavina Arkeman’,
Haryo Ganeca Widyatama®, Hosea Jaya Edy’ and Yosua Jaya Edy®”

ABSTRACT

Background: Cervical samples of patients with human papallomavirus (HPVY infections show pasitive results in HFV DHA
testing. HPY infection can alter cervical squamaus epithelial cells ((580s) to be abrarmal. Epigenetically, CSECs that change
t0 be ahnormal are affected by Fas-promoter-670 gene polymarphism. Righ-risk HFY (hr-HPY) patients can be infected by
other micrebes, for example, Condick species (Candiels sp). The present study's purpose was to show CSEC biom etncs based
on epigenetics of the Fas-promater-570 gene polymorphism in Indenesian women with he-HPY and Condfida sp. infection,
Blornetric quantification was performed based an the followirg anatysis of (5ECS.

Case report: Indonesian Er-HPY women at the age of 28 vears, with Carele 5p. infection, underwent a Pap smear
examination on April 217, 3016, using the ThinPrep method, and a blood test was also performed using the cubital wein. Hlond
and ThinPrep samples were examined for the Fas-promoter-670 gene polymomphism. Epigenetically, the subjects had the GA
qgenatype of the Fas-promoter-670 gene in the blood and ThinFrep samples. Patients with Candida sp_ infection in the early
stages were characierized by the appearance of polymorphoruciear leukocytes (FMMN), whereas those in advanced stages
presented without PRK an the hyphae. (SEC biometric measurements were performed quantifatively usicg mononud ear
CSECs [min-CSECs) and binucleated CSEC (hr-CSECs),

Condusion: Biometric measurements of the CSECs were performed quantitatively and assessed the length, width, area and
perimeter of the cell and its nucel, Cell length, cell width, neceus area, nueleus perimeter and nuclecs length index were
significantly different befween the mn-C5ECs, the 1* nucleus of bn-C3ECs and 2% nud eus of bn-CSECs (F=0.05),
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INTRODUCTION

The ThinPrep Fap test can he used to
identify precancernus lesions in patients
o facilitale early deleclion o manapge
cervical cancer. ‘ThinPrep Pap tests arc
currently the gold standard in liguid-
hased cytology testing, and their use
is greatly improved compared with
conventional Pap technology.' It has been
demonstrated that the ThinPrep Pap test
has high senzitivity and high specificity in

Keywords: Epagenstics, Fas prometer-6

i, A, Anggraeni, K., Degambing, RA, Tjakya
wdyatama, Ho, Edy, H.

screening for cervical cancer.”
Precancerans  cervical lesions  are
strongly assnciated with high-risk human
papillemavirus  {hr-ITPY)  inflection. It
has heen demonstrated that persistent
infection with high- risk lypes of HPV is the
maost significant factor for cervical cancer
and precancerous lesion manifestation.’
A previous study has reported the
incidence and mortality of cervical cancer
and their relationship with the human

70 gene, (andioa s, cervical-scuamous-epinelial -ceths, cell Biomefrice
[ Arkeman, H

development index in 185 countries
glabally. Furthermare, screening methods
include cytalegy (Papanicolaou test) and
HPFV lesting, alone or in combination”
Howewer, HPY infection is not the only
factor lor the development of cervical
cancer.” Genetic and environmental factors
arc also associated with the development
af cervical cancer.

APO-1/Fas {CD85/ TINFRSFS) receptor
is a type | transmembrane glycoprotein

FL |
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that belengs o the (umor necrosis
factor {TNF) or neuronal growth faclor
receptor superfamily” The human Fas-
promoter-670 gene has been mapped
and is located at chromosome 10g24.17
or 10.23* This gene consists of 9 exons
and eight introma, Exon 1 comprizes the
5"-untranslaled region (UTE) and DNA
sequence for the first ten aminn acids.
Exone 2-5 encode the extracellular region,
while exan & cncodes the transmembrane
region. Hxons 7 and 8 encode the 36
amino acids of the membrane-proximal
cytoplasmic receptor. Exon 9 encodes the
remaining 109 amino acids, including the
‘death domain’ and the 3'-UTR.®

The Fas-promoter-670 gene plays a
central rale in programmed cell deathi
physielogival regulation  (also  lermed
apaptnsiz). Failure of this gends regulation
produces a death signal reported in several
types of cancer™” It has heen reported
that a single nucleotide polymaorphism at
site @70 in the Fas genes enhancer region
is associated with tumorigenesis."" & study
has demonstrated an association between
Fas-promoler-670  gene  polymorphism
and  cervical cancer. A staristically
significant identified
belween the susceplibilily [or cervicul
cancer and the GA and combined Ga+ GG
penolypes in o study focused on an Indian
population.’* An association between Fas-
promoter-570 gene  polymorphism  and
HPY infection has also been shown in
Japan® cervical cancer” Another study
in Asia has alsn demonstrated a pasitive
pssoctalion  belween  Tas-promoler-670
gene polymorphism and cervical cancer.'
Additionally, a previons smdy has
repurted a case of a high-risk Indonesion
mother, whose Fas-promoter-670 gene in
normal CSECs was mutated from AA to
CiA, whereas in the ymphocyte cells, the
genotype was AA"S

& previous study has reported that the
Cunclicn species (Candida sp) iz ol greal
concern due to its human hosts” infection,
purticilarly  palienils  wilh  caneer™
Invasive canclidiasis 15 o serious inleclion
that predominantly affects critically ill
and  immunocompromized patients, In
general, Condida albicans is a species that
is involved I this infection.” Furthermore,
it has been stated that cancer patients have
& preater risk for serious infections, such as

correlatiom was

Bl

i

Figure 1.
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Detection of Fas-promoter-670 gene (/A polymorphism in blood and CSECs.
(A) DNA extraction from blood and CSECs samples. (B}, Optimization
of restriction fragment length polymorphism from the ThinPrep Pap test
of CSECs and blood samples with BstN1 enzyme. L, molecular weight
marker; T, ThinPrep CSEC sample; B, hlood sample; UC, running sample
wilhoul Bs N1 engyme. {C) Genotyping of the Fas-promoter-670 gene from
the hlood sample. B1-B4, sample number; UC, ronning sample without
BNl eneyvme; L. molecular weighl marker. The three possible genulypes
were delined by three distinel pallerns: AA (232, 98 bp), GA (232, 189, 98
bp). and GG (189, 98 bp). The subject, in this case, had the GA genotype
of the Fas-promoter-670 gene {red arrow, Bl sample). (D) Genotyping of
the Fas-promoter-670 gene from the ThinPrep CSEC sample. L, molecular
weight matker; UC, running sample without BstM1 emzyme; T1-T3, sample
number. The three possible genotypes were defined by three distinet patterns:
AA[232, 98 bp), GA(232, 189, 98 bp), and GG (189, 98 bp). The subject, in
this case, had the GA genotype of the Fas-promoter-670 gene (red arrow,
T3 sample), CS5LEC, cervical sguamoeus epithelial cell; FCR, pulymerase chain
reaction; bp, base pair.

Candida sp. Patients with candidemia have
a sericus problem due to high mortality,
particularly if resistant Candida spp, cause
™

Binucleation of C5ECs in palients with
Candida sp. infection has been reported,
It has been stated thal binucleation is a
reactive cellular change in Pap smears
due o Condida  infection.™ A study

resull previously indicated an eflect of

HPV infection on the number of nuclei
in CSECs. Pollowing HPV infection, the
appearance of C3ECs on the ThinPrep
Pap slide demonstrates a different number
of nuclei, exhibiting =1 nucleus. In the

cells with =1 nucleus, if the nuclel pressed
against cach, they were defined as positive
compression. The nuclel contactimg but
not pressing against each other woere
defined as negative compression ™ It has
been reparted that positive compression
of binucleated cells may be present due
ta hr-HPY infection, which iz caused
due v inllammation in  intraepithell
lesions or malignancy cases inlected with
Candida sp."™ The present report cvaluates
CSEC blometrics’ performance and its
nuclei with a GA genotype of the Fas-
promoter-670 gene in who has hr-HPV
and Coundida sp. infection.

Pul izhed by Ba'l Medical Journa! | Balf fdedical fowrmal 2027; 10{1]: 74-81 | dol: 10015562 bmi w1010 2138



CASE REPORT

Figure 2. The appearance of CSEC and hyphae of Candida sp. in the subject with
high-risk HPV and Candida sp infection. (A) mn-CSEC (lime arrow)
in the subject with high-risk HPV and Candida sp infection in the early
stage. The aqua arrow indicates hvphae and the vellow arrow Indicates the
polymorphonuclear leukocyte. Magnification, 400x. (B} mn-CSEC (lime
arrow] in the subject with high-risk HPV and Candida sp infection in the
advanced stage. The agqua arrow indicates hyphae and the yellow armow
indicates a spore. Mapnilication 400x. mn-CSTC, mononuclealed cervical
squamons epithelial cell; CSEC, cervical squamous epithelial cell.

Figure 3.

CASE REPORT

A I-year-old Indonesian woman living
with hr-HPV and Candida sp. infection on
April 217, 2016, underwent a Pap smear
exgmination and a blood lest. Before
participating in this study, the participant
provided imlormed oonsenl.  Elbidcal
approval for the study was obtained from
the "Koemusi Efik Risel Pakulios Kedekileran,
Uiversitas Trisakds, fdomesin” Gapproval

no.  GVKER/FKMN5/2003).  Informed
written consent was obtained  from
participants  before  data  collection.

The subject concerned was included in

The appearance of mn-CSECs in the subject with high-risk HPV and
Candida sp. infection. (A) The appearance of mn-CSECs available for
measurement (lime arrow)., Magnification, 400x. (R} Cell length and cell
width measurements result of mn-CSECs. Magnification 400k mn-CSEC,
mononuceated cervical squamous epithelsal cell.

the community of Indonesian women
living with hr-HFY based on laboratory
examinations, In this case, the subject first
has coitus at the age of 16 years, had free
sex, and never received HPY vaccination.

Blood samples (- 10 pl) were taken from
a vubital vein are inserted inle an ethylene
diamine terraacetate (EIYIAY tmbe. ‘The
Pap smear examinalion was performed
according o the ThinPrep method 1o
collect  cytological material.  ‘Whole
blood in the EDTA tube and cytological
material in the ThinPrep solution was
analyzed for  Fas-promoter-a70  gene
polymarphisms by restriction  fragment

length  polymorphism  (BEFLE]  Bucilins
stearothermophilus W1 (BEstil) enzyme.
DMA extraction from the blood and
ThinPrep samples was performed using
chloroform. In addition, the forward
primer, SCTACCTAAGAGCTA
TCTACCGTTCY and reverse primer,
FGOCTGTCCATGTTG TGO TGS
were used, Epipenctically, the subjecl, in
Lhis case, had the GA genolype of Lhe Tas-
promoter-670 gene both in the blood and
ThinPrep samples (Figure 1),

In addition to analyzing the Fas-
promoter-670  gene  palymaorphism,
cytological material in the ThinPrep
solution was also analyzed cyvtologically.
ThinPrep 2000 was used to creates slides
automatically  based on  liguid-based
cervical cytolagy. Three ohservers uvsed
Optilab Advance Flus and Image Raster
3 programs (PT MICONQS Daerah
lstimewa Yogvakarta, Indonesia (hitps./
miconas ac jddnew/support/download).
The presence of Candida sp. was based
on the observation of hyphae under the
microscope. Camdida sp. infection can
be divided into two stages, lermed the
early and advanced stages. Candida sp.
inleclivn in the early stage 15 characlerived
by polymorphonuclear lenkncytes
(PMNs], whereas al the advanced stapge,
na PMNs are observed on the hyphae of
Candida sp. The spores of Candida sp
were observed qualitatively (Figure 2).
The biometric measarements of CSECs
were performed quantitatively, focusing
on the length, width, area and perimeler
of the cell and ils puclei. Oplilab plus
and Image Raster 3 programs were used
w analyeze the biometric messurements
by three ohservers. ‘The measurements of
the mononucleated-CSECs (mn-CSECs)
(Figure 3] and binucleated-CSECs (bn-
CSECs) (Figure 4) were as follows: Cell
length {CL), cell width {CW), cell area
(CA), cell perimeter (CF} nucleus length
(ML), macleus width [NW), nuclens area
(NA), puclews perimeler (NP, nucleuws
lenpth index (NLI), nudeus widih index
(MW, nuclens area index (NAD and
nucleus perimeter index (MPI), Based on
the results of biometric measurcmncnts,
CSEC: in these cazes were divided into
three groups: i) mn-CSEC; 1" nucleus
of bn-CREC {1%-bn-CSEC); and iii] 2™
muclens of br-C25EC (2-bn-CSFC),

A
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which ame presented in Table 1.

Figure 4. Comparison between mn-CSECs and bn-CSECs in the subject with high-risk

HPV and Candida sp. infection. (A) The appearance of mn-CSECs available
for measurement (lime arrow) compared with mn-CSECs not available for
mieasurement (vellow arrow) and bn-C3ECs available for measurement (hlue
arrow]. Magnificalion, 400x. (B) Comparison of cell length and cell width
belween mn-CSECs and bn- C3ECs. Magnilication 400x. (C) Comparizon
of nucleus length and nucleus width hetween mn-C5ECs and bn-CSFCs,
Mapnification, 400x. (D) Cell area and cell perimeler of mn-C5ECs (lime
arrow) and bn-CAECs (hlue arrow). Magnification 400w, (K] MNucleus area
and nucleus perimeter of mn-CSECs (lime polypon) and bn-CSECs (blue
polygen). Magnification 400x. (F) Compression of hn-CS5ECs demonstrated
that nuclei are not pressing against each other. Magnification 400x. mn-CSEC,
mononucleated cervical squamous epithelial cell; bn-CSEC, hinucleated
cervical squamons epithelial cell

The and CPin mn-CSECs, 17-hn-CSECs and

CL, Cw, NA, NP amd MNLI were mwl
significantly differcnt hetween the mn-
CSECs, 1*:bn-CSEC: and 2™-bn-CSECs
(P=0.05); however, CA, CP, NL, N'W, NAIL
NPI and NWI were significantly different
(P=0,05), Multiple comparisons between
the mn-CSECs, 17-bn-CSECs and 2™-bn-
CHECs are presented in Table 2. The CA

2. bn-CSECs were significantly different
(P=005); however, 19-bn-U5FECs was not
significantly different compared with 2.
bn-CSECs (P=0.05), The NL and NW of
mn-CSECs were significantly  different
compared with those of the 1"-bn-CSECs,
as well as for 19-bn-CSECs compared with
2ebn-CEECs (P<0,05), while mn-CSFECs

CASE REPORT

were nol sipnificantly different compared
with 2™-bn-CSECs (P>0.05). The MAl and
NPI were significantly different between
the mn-CSECs and 1%-bn-CSECs ar 2.
bn-CSECs (P<0.05); however, they were
not significantly different for the 1"-bn-
CSLECs compared with the 2%n-bn-CSECs
(P=0.03). The NWI1 of mn-CSFCs was
signilicuntly dilferent from Lhat of the 14
bn-CSLECs, and the WWT of 1*-bn-CSECs
was significantly  different  compared
with that of the 2*-bn-CSECs {F<0.03),
Sfimultancously, mn-CSECs did  not
significantly differ compared with 2*-bn-
CSECs in terms of NWI (P=>0.05].

DISCUSSION

[IMA  extraction from (SFCs  and
leukocyles is wselul for the penolyping
of the Fas-promoter-670 gene and
elecirophoresis oplimization. Genolyping
of the Fas-promoter-670 gene in CSECs
and leukocytes reveals that both have a
GA genotype. To evaluate the expaosure of
HPV infection on the Fas-promoter-670
gene in CSECs, gemotyping is necessary
for both C3ECs and leukooytes. The
penalyping resull of the Faz-promoler- 670
gene in bath CSECs and lencocytes of the
present case demonsirated the same resuli,
suggesting that the Fas-promoter-670 gene
in CS5ECs does not mutate due to HPV
infection, That is in contrast to 2 previous
case in which the Fas-promoter-670 gene
in the C5ECs had a GA genotype, whereas
had an AA genotype in the leukocoytes.
Therefore the Fas-promaoter-670 gene in
CSFCs had mtated "™ This demanstrates
hal the Fas-promoler-670 gene m CSECs
mueates due to the effect of HPY infection
{local infection). We know thal HPV
infection is a local infection that is in the
CEFVIN,

The previous study results indicated
that persistent HFV infection is necessary
for the development of cervical cancer.
Furthermore, il slated that penetic
and epigenctic alterations in host cell
genes are crudial for preventing cervical
precancerous lesions Lo invasive cancer”!
& recent study has reported that samples
collected from patients with cervical
cancer tested positive for HPY DINA
Additionally, a study in Western Kenya
also demonstrated associations between
vaginal infections and potentially high

Pul izhed by Ba'l Medical Journa! | Balf fdedical fowrmal 2027; 10{1]: 74-81 | dol: 10015562 bmi w1010 2138
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Table 1. Comparison of cell biometric and its nuclei between mn-C5EC and bn-C5EC in Indonesian women living with
high-risk HFV and Candida sp. infection
mn-CSEC 1° nucleus of bn-CSEC 2™ nucleus of mn-CSEC
Variable mean + 50 mean + 50 mean + 50 Pvalue
{ncell=27] in cell=6] (ncell=6)
ClLofum) 5, 44-:0,31 5, 724,61 5734026 0,900
CW () 4,49+0.29 4,47+, 25 476013 0,930
CA{pm') 20.45+1.235 254022 TH 2561071 0,000
CP (] 1667108 1864+]1.72 159302096 0,000
FA () 0.47+0.05 0.45+0.04 0452003 0.40%
WE (jum) 2.50+0.26 2444029 2 v 10) 0.535
WL (pim) 0834008 0.7 6:40.09 (LR 005 0034
WWim) (.63 40,06 0.7240.05 DLB2£008 0.014
BAL 23012024 1,790,014 1.7420.11 0000
MF 15.005:+1.78 13.11%1.28 12774103 0,003
ML 15.36+1.43 135002, 26 15.59+1 .08 0074
KWl 1420+ 1 68 lé 172 12 129811 .5'_3 0oz

Abbroviations: mn-C;SEC, monenucleated corvical-squamous-cpithelial-cell; bn-CSEC, binucleated cervical-squamons-cpithelial-cell; 1" nuckens of

b CSEC, Nirst nuclews ol hinudleated cervical squameones epithelil cell; 22 nudews of bnoCAEC, second sedews of hinudeated cervieal-squarmons

eprithelinl-cell; 500, stamlurd of deviation n, sample stees p, significant level; CL, cell lengih (ihe longesi cell dingonal thal pases tlirough the nuodeus);
CW, cell width (cell diagonal perpendicular to the diagonal of CL); CA, cell arca; CF, cell perimeter; MA, nucleus arca; NP, nucleus perimeter; ML,
nucleus length (the longest cell nocleus diagonal); W, nucleus width {cell nucleus diagonal perpendicular to the diagonal of NL); MAL nucleus
area index (nucleus areacell area)x100; NP1, nucleus perimeter index (nucleus perimeter:cell perimeterx100; KLI, nucleus length index (nueclens
length:cell length)x 100; NWIL nucleus width index (nucleus widthacell width)x100; pm, milli-micron; pm?, milli-micron square,

risk and hr-HPFY penotypes. In detail,
el the free sex workers analyeed, 33.3%
had H1V, and 57.7% harbhored a patential
he-HPY and he-HFY genotype® Bused
on numercus  studics  worldwide, the
epldemiology of HPV infection and the
oncogenic properties of HPY type are
different from HPY genotypes. However,
there are still many countries where
population-based prevalence has not yel
heen  identified. Furthermaore, cervical
CUMCET siTeeming slraleples are dillerent
belween counleies.

The results presemted in the present
case reporl are consistent with the resulis
of recent research in Indonesia, which
shows that HPV wvaccination is not vet
& priority for adolescents, This result is
due to a lack of education and the cost of
HPFY vaccination. Therefore a program is
required o provide accurale informalion
regarding HP'V vaccination to the public,
particularly teenagers. ™

This case 1s consislent with studies of the
|apanese population, which demonstrated
that a GG genotype is assoclated with
an increased risk for cervical cancer
development, with an odd ratlo (OR)
of 2,56 compared to the AA genotype.
Furthermore, the G allele in the GA or GG

penotype also increased the risk of cervical
cancer, with an OR of 1.60°° Other studies
investigating females in Morthern India
demonsiraled thal & GA penolype and
a combination of (A and GG genotype
sipnificantly increased the risk of cervical
cancer compared with an AA genotype
Also, a study of Brazilian females <48
vears old also reparted that a GA genotype
increases the risk of cervical cancer 5-fold
compared with an A4 genotype.®
Research of a Greek population
demonsiraled no signilicanl associalion
between EVER1/2  palymorphisms
(rs2290507 amd  releS70849)  amd
cervical cancer.  However, the study
provided additional data that suggested
no association  between  the  FAS
polymorphism  (rs1800682) and the
susceptihility to persistent precancernus
lesions and  cervical cancer.  Cuorrent
literature for EVER1/2 polymorphisms
very  limited
worldwide, Therefore, prospeclive siudies
are necded to clarify this point further. ™
Candida sp, the most common
Candida albicans, plays an important role
in the wvaginal and wubar epithelinms
secondary infections, Cardida sp. is part
of the normal flora in women and is

and cervical cancer is

oflen asymplomatic.™ In a study based in
Bruzil, which investipaled 633 pregnunt
women, 158 specimens (24.1%) exhibited
pathogenic infeclions, while 22.9% were
infected with Candida spp** A subsequent
study in Brazil demonstrated that of the
263 patients analyzed, Candida spp. was
isolated in 27%, and =»60% of the isolates
were identified as Candida albicans, Also,
Candida  non-albicans were isolated al
A.6% in symptomatic patients and 14.3%
in asymplomatic patients.” Anolher study
in Ethiopia reporled a high prevalence rate
of vulvovaginal candidiasis and Candida
non-gibicans, Therelore i iz important
to conduct continuous epideminlogical
surveys to measure species distribution
changes from C albicans to Candida
non-albicans.™ A study in West Kenya
demonsrrated  that  hacterial  vaginosis
wus Lhe mosl common infection {48 3%,
fallowed by Trichamonas vaginalis (31.4%)
and Candida spp. (19.9%). Significant
associations between baclerial vaginosis
and HFY 58 and between Candida spp. and
HPV 16 and HPV 53 suggest the need for
sexually transmitted discase management
in a cervical cancer prevention program.®

The appearance of PMN on hyphae of
Camdichn 5p. in the early slage indicales an

78

Pulblished by Bad Medical loumnal | Ball Medical fowrnal 2022; 1041): 74-51 | dok 10075562 bm w1011 2138



CASE REPORT

Table 2. Multiple comparisons between mn-CSEC, 1"n-bn-CSEC and 2"n-bn-
CSEC in Indonesian women living with high-risk HPV and Candida sp.
infection

Variable Group prvalue
CA {pm mn-CSEC - 1" n-bn-CSEC 0,000
mn-CSEC - 2% nohn CSEC 000
1" p-bn-CSEC - 2 n-bn-CSEC 0848
CP (] mn-C5EC - 1Y n-bn-C5EC IRIIEN]
mn-CSEC - 2 n-bn-CSEC 0,000
1% n-lin-CEFC - 22 n-hin- CSEC 0.336
WL{um) mn-CEEC - 1" n-bn-CSEC 0,069
mn-CSEC - 22 pn-hn-CSEC 0.115
1" n-bn-CSEC - 2% p-bn-CSEC o
WA pm) mn-CSEC - 1" n-bn-CREC 0.007
mn-CEEC - 2% n-hpn-CSEC 0537
1 nbn-CSEC - 2% nbn- CREC nang
WAL mn-CSEC - 1 n-bn-CSEC 0,000
mn CSFEC - 222 0 hn CSEC n.ann
1" n bn-CSEC 2% nohn CSEC 0.714
ML mn-CEREC - 1 w-bn-CREC oaye
mn-CSEC - 29 n-lin-CSEC 0004
1" n-bn-CSEC - 2* n-bn-CSEC 0.724
KWI mn-C5EC - 17 n-bn-CSEC ongg
mn-CSEC - 2 n-hp-CSEC 0,141
1" p-bn-CSEC - 2% n-bn-CSEC 0,004
Abbrevvintions: mn-CSEC. monomucleated  cervical -squamous-epithelial-cell; 1 n-bn.CSEC,

first nuclens of binuckeated cervical-squamous-epithetial-cell; 2™ n-bn-CSEC, second nacleus
of binueleated cervical-squamous-cpithelial-cedl; p, significant level; CL, cell kength (the longest
cell climpernal that passes through the noclews); CW, el width {cell diagonal perpendicular o
the: dizpomd of CLY; CA, Cell area; CF, Cell perimeter; NA, nucdeos aren; NP, nudeus perimeier;
ML, Mucleus length (the longest cell mucleus diagonall; MW, nucleus width {ocll nucleus diagonal
perpendicular to the diagonal of NL; NAI nucleos arca index {nocleus arca:cell areaix 100; NP,
nucleus perimeler index {nucleus perimelercell perimeter)x100; KLI nudeus length index
(rucleus lengthecell length)x 100; MW, nuclews width index (nucdeus widthocell wadth)x 108; pm,

milli-micron; pm’, milli-micron square,

infectiom and allergic reaction. By cantrast,
in the advanced slape of Lthe infection,
Candida sp’s hyphae do not present with
PMHM. Il has also been reported thal
Candida sp. infection produces a peptide
toxin called candidalysin. The peptide
toxin is produced by hyphae of Candida
allicans and is characteristic of fungal
pathogenesis,  Besides,  candidalysin
is important for C albicons mucosal
infections.  Candidalysin = is  known
to activate epithelial cells o induce
diwnalream  innale Immune respunses
associated with protection during vaginal
infections. It has been reported thal
candidalysin plays an important role in
stimulating a strong pro-inflammatory
response by neutrophil  recruitment,
Comversely, if candidalysin is not present,
the inflammatory response decreases due
to a lack of neutrophil recruitment. ™

Previous studies hase  shown  that
Cumelida sp. infecls humans, particularly
patients with cancer. The present study
demonsiraled that of the 68 blood samples,
5 (7.35%) were positive for the presence
of Candida spp, 2 (40%) identified to he
positive for Candida alticans, and 3 (60%)
were contained Candida mon-albicans. ™
The results of another study demonstrated
that £7% of 150 samples were infected
with Candide sp.™

A recent study reported that Thinrep
cervical cytology samples could be used in
cervical cancer screening. There have also
been reports of Indonesian mothers with
hr-HPV and the Fas-promoter-670 gene
in C3ECs, mutated from AA to GA, and
had normal CSEC characteristics.” Based
on mn-CSEC and bn-C5ECE appearance,
mn-CSEC characteristics, in this case,
were mormal, while bn-CSECs  were

abnormal, This resull is consistent with
the fact that the abnormality of bn-CSECs
is due to cytokinesis failure, Furthermore,
cytokinesis failure has the potential for
proliferation.™ Based on the results of
biometric cell measurements {Tables 1 and
11}, there was a change in the size and shape
of CSECs. The CA, CP M1, NW, NAI,
NPI, NWI measuremenis belween mn-
CSCCs, 19.bn-CSECs and 2"*-bn-CSECy
were  significantly  different  {P=0.03);
however, CL, CW, NA, NP and NLI were
not significantly different (P=0.05). The
present results and recent studies suggest
that the growth rate of precancerouws cells is
significuntly faster compared with normal
cervical cells. However, the proliferation
capacily of precancerous cells is similar
ta cervical cancer cells at the mnlecular
lewel ™

In the Pap smear method, the
determination of CSEC  characteristics
can be used to reference cervical cancer
diagnosis. A light microscope and
Image Raster 3 are used to analyze
CSEC morphology and assess the cells
measurements  and  ils ouclel. Most
hospitals in  Indonesia hawve facilities,
such a: the liphl microscope. The Image
Raster 3 program is easy to aobtain.
This method may be simplest; however,
cervical cancer can alse be detected using
a more sophisticated tool. The present
study, which focused epigenetically on
the Fas-promoter-670 gene and two
contrasting pathogens, HPV and Candida
s, may improve carly screening methods
of cervical cancer. Furlhermore, the
principles of (CHFEC measurements in this
sludy can be used (o develop cervical
cytopathology  examinations hased on
‘blometric artificial intelligence!

CONCLUSION

Biometric measurements of the CSECs
were  performed  quantitatively  and
assessed] the lenpgth, width, area and
perimeter of the cell and its nuclei. In the
case investigated, cell length, cell width,
nucleus area. nucleus  perimeter  and
nuclens length index were significantly
different between the mn-CSECs, the 1
nuclens of bn-CSECs and 2* nucleus of
bn-CSECs (P<0.05),
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ABSTRACT

Hackgrounct Cervieal samples of patients with human papiiomanins (HPY) infections show pasitive results in HPY DhA
testing. HPY fection can alter cendcal squamnus epithetial cells (C5ECS) o be abnormal. Epigeneticelly, CSECs that change
1o be abnommal are affected by Faspromoter470 pene polymespiian, High-risk KV [be-HPY) patients can Be inficted by
other microbes, for exemple, Condli specles dCanclda sp), The present study's purpoce wa b0 thow CSEC blometrics hased
on epipemetics of the Fasprmater-67) gne poymorphbm in Indonesian women with hir-t#Y md Congiio . infection,
Biometric quentification was performed based on the following aralysks of CSECs,

Case report; Indonesian br-HPY women at the ape of B years, with Candide sp. infection, underwent a Pap smear
examination on Aprl 2, 2016, usingthe ThinPrep method, and a bloodtest was alsa performed using the cubsal vein. Blood
and Thinfg samples were extmined lor the Fas-promober-670 gese pelymormbism. Epiaenetically, Lhe subjects bad the GA
genotype of the Fas-promoter-670 gene in S blood and ThinPrep smmples. Patients with Condflz 0. nfection i the early
steges were characteried by e aprearmnce of polymorphonuckesr uocytes W), wheres thise i adenced stages
prasented without PN on the yphee, CIEC blometdc memurements were erformesd quantitetieely sing mononeciear
HECs {mn-C5ECS) and Brinucheated C3ECs (in-C5ECs), f

Conchuvion: Biometric measoremasts of the C3ECS ware performed quantitatively end assesmed the lergth, width, ares and
penimeter of the el and its nuclel, Cell iength, cell widhh, nucies arga, rucleis penmeter and nuclews length indes were
significantly different between the meCSEC, the 1% muclews of bn-CSECS and 2 nuclews of ba-CSECS [P<0.05),

INTRODUCTION

The ThinPrep Pap test can be used to
wientify precomceroas lesioms i putients
to Facilitate early detection w0 manage
cervical cancer. ThinPrep Pap tests are
currently the gold standard in Tiguid-
bascd cyiology testng, amd  iheir wse
is  greatly improved compared  wiih
conventionil Pap fechnology,' It has been
demonstrdes] Fhil Ehe TI1'ir|I-"n.-.|'| P‘.'i|1 lest
has high sensitivity and high specificity in

screentg Bor eorvical  cancer?

Precancerous ceevical  lesions  anc
strongly associmesd with high-risk human
papillomavirus (he-HPY)  inféction. It
hus been demonsirated thst persisient
infectionwith high-risk types of HPY isthe
mosl significant facior for cervical cancer
and precancerous lesion  manifestsiion.”
A previous  study  has  reported  the
ineiglence and mortality of cervical cancer
and therr relationshap with the  haman

developonent index B 185 countrics
globally . Funhermore. screening methods
mechde evtology (Papanicolaog test) and
HPY testing, alore or in combination,”
However, HPV infection is not the only
factor for the development of dervical
cancer.” Genede and envirommenial faciors
arg also associated with ibe development
of earvical cancer,

APO-LFas (CDOS TNFRSFS) receptor
oa Bype | mnsoenhrane glyooprotem







that belongs o the umor necrosis
factor (TNF) or nearonal growth Factor
recepior supecfamily ® The human Fas-
provmeter-670 pene  has  been mupped
und is located at chromosome 10g24.10°
or 10237 This gene consists of 9 exons
and cight introns. Exon | comprises the
5'-uniranslated region (UTR) and DMNA
feguence for the firsl ten amaso acils,
Exons 2-5 encode the extracellular negion,
whilk exon & encodes the transmembrife
region. Exons 7 and 8 encode the 36
aming acids of the membrane-proximal
cyioplasmic recepior. Exon 9 encodes the
remaining W09 amino ackls, including the
‘death dimain’ amd the 3°-UTR

The Fos-promater-670 gens plays a
ceniral role i programmed cell death's
physiological regulation (alse  teomed
ill!l.I-FM'BGL'H:I. Fathsre of this l_ren:'u nrglllal'um
provluces a desth agnal reporled moseveral
types of cancer.” It has been reponied
that a single nucleatide polymorphism ot
aite 670 in the Fas gene's enhancer region
is associsied with mimorigenesis ' A stsdy
has demonsirated an association between
Fas-promoter-670  gene  polymorphism
and  cervical cancer, A slatistically
sipgnificont  comrelation  was  identified
between the suscephbilify For cervical
cancer and the GA and combined GA+GG
genotypes infiatudy focused on an Indian
paapielatiom. An association between Fas-
promler-H Tl pese polymorphism  and
HPY mbection has alse been shown in
Jopun’s cervical cancer.”  Another study
m Asio has also demonsirated o positive
association  between  Fas-promoer-6T0
gene polymorphism and cervical cancer.””
Addiionally, a  previeas  staly  has
reported a case of a high-nsk Indonesian
mether, whose Fas-promoter-670 gene in
nommal CSECs was mutated from AA o
GA, whereas in the lymphocyie cells, the
genatype was AA Y

A previons study has reported that the
Cemnelieler spaecies (anaieln spj s ol great
concern dise o iis buman hosis’ nfection,
purticularly  patients  with  cancer.”™
Invasive condidinsis is a serious infection
that predominantly affects eritically il
and  immunocompromised  patients.  In
genera!, Coandiaks allicans 1s o species tha
s arvalved i es infection, Furthe o,
it hus bezn stabed that cancer patients hive
u greater risk for seriogs infections, such as

Bl
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etection of Fas-promoter-6T0 gene (A podymomshizm in bood ami CS5FCs.
(A DA exirpctron from bMood and CSECs samples. (H). {J|Jlimi:u!um
ol restriction ragment lenglh polvmosphizsm from the ThinPrep Pap tesi
of CSECs und blood sumples with BsiNI enzyme. L. molecular weight
marker; T, ThinPrep CSEC sample; B, bl somple: UC, minning sample
withowt BstN 1 enzyme. (C) Genotyping of the Fas-promoter-670 gene from
the blood sample. B1-B4. sample number; UC, running sample without
BsiN1 eneym; L, mwolecular weight marker, The thnee possible genoiypes
were delimed by theee distinet paticms: AA (232, 98 bp), GA (232 189 98
bpb, and GG (189, 98 bpl. The subject, i this case, had the GA genotype
of the Fas-promoter-670 gene (red amow, B sample). (0] Genobyping of
the Fas-promoter-670 gene from the ThinPeeg CSEC sample. L, molecular
weight marker, UC, munning sample withour BstW | enzyme; TL-T3, sample
murmber, The three possible genotypes were defined by three distinet patiems;
AMIIZ 08 bpd, GALZIZ, 159, UK bp), and GO (139, 98 bp). The subpect, in
this case. had ibe GA genolype of the Fas-promoter-670 gene (red armow,
T3 sample), CSEC, cervical squomous epathelal cell; PCR, polymemse ¢hain
reaction; hp, base par,

Crareaicla sp. Patents with candideimda ave
a scrious problem due 1o high monality,
|'I.i|1'|ii,'.|l|:lT|':|l' of resisiant Canaiky R, Cillise
i1

B leatem ol CSECs in pidsents with
Candida sp. infection has been reponed.
It has been stoted that hinocleation is &
reactive cellular change m Pap smears
duee 0 Capdida  infecton.” A  swdy
resgil mvi:uxl}- wheates] an elfect of
HPY mfectson on the number of nucle
i CHEECS. Following HPY infection, the
appearance of CSECs on the ThinPrep
Pap slide dememstrates o different number
of nuclei, exhibiting =1 nuclews. In e

cells wath =1 nucleus, of the nucker pressed
againat cach, they wise defined as positive
compression, The msches contactmg bl
not pressing agmns each other were
defined &s negative compression.™ It has
been repored that positive compression
of binucleated cells may be present due
to he-HPY infection, which is caused
due o inflarmation in  isiracpithelial
Festons or malignancy cases infected with
Cannedicla sp." The present repont evaluates
CSEC biometrics” performance and s
nuclei with o GA genotype of the Fas-
progoaler-670 gene o owho has he-HPY
and Coanalicha spr. inlfection.
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Figure 1. The sppearance of CSEC and hyphae of Candida sp. in the subject widh high-
risk HPY and Cardigda sp infection. (A) mn-CSBEC (lime arrow) in the
subject with high-risk HPY and Ceneide sp infection i the early stage,
The sgqua arrow indicates hyphae and the vellow armow indicates the
plyvessrphosmiclear leukocyle. Magnifcation, 400x, (B} mo-CSEC (lime
amow ] in the sulject with high-risk HPY and Condida sp infection in the
advanced stage, The adpia prmow imchcates hyphoe and the yellow amow
indicates a spore. Mapnification 400x. mon-C5EC, monomescleated cervical
squamous epithelial cell; CSEC, cervical squamous epithelial cell.

Figure 3. The sppeamance of mn-CSECs in fhe subject with high-risk HPV and
Candida sp. infecoon, (&) The appearance of mn-CSECs available for
measurement {lme arrow ). Magnificanon, 4001 [(B) Cell length and cell
width measuremenis resull of ma-CSECs. Magnification 400x. mn-C5EC,
mononscbeaied cervical squamous epithelial cell.

CASE REPORT

A 28-vear-old Indonesion woman living
with hr-HPY and Candida sp. infection on
April 21*, 216, underwent a Pap smcar
cxamination and a blood fesl. Before
participating in this study, the partichpant
provided  informed  consent,  Ethical
approval for the study was obtaned from
the “Komisi Erik Riser Fabulras Kadokeran,
Uiniversitas Trisski, Wdonesia ™ fapproval
no.  GWVKER/FREADSZ2003). Informed
written consent  was  obtained  from
parlicipants  belore  ddala
The subpect concerned was mcladed in

cnllection .

the commamity of Indonesian woren
leving with lr-HPY based on lebosatoey
examinations, In this cose, the subject first
has codtes al the age of 16 vears, had free
sen, mnd never received HPY vaccination.

Blood samples i- 10yl were taken foom
a cubital vein are inserted into an cthylens
diamine tetrascetate (EDTA) wbe. The
Pap smear examination was performed
acoording b the ThinPrep method o
colllect  evtologienl  makernnl.  Whole
blaod in the EDTA tube and cyiological
material in the ThinPrep solution wos
amalyzed  for  Fas-pionnoter-6T0 gene
polymorphisms by esteiction  fragment

CASE REFORT

kength polvmarphism (RFLPY Bavilles
sterothermaphilus W1 (BaN 1) enevme.
DNA  extruction from the blood and
ThinPrep samples wias performed using
chloroform. In addition, the forwand
priower, FCTACCTAAGAGITA
TCTACCGTTCY' and reverse primer,
FOGCTGTCCATGTTGTGGC TGOS
wene wsed, kgagenctically, the sibpect, o
this ease, had the GA gpemtype of the Fas-
promaoter-670 gene both in the blood amsd
ThimPrep samples {Figzere 1),

In skhtion to amalyzmg the Fos-
promoler-670  gene podymserphi sm.
cytological  material in the  ThinPrep
solution was also analyeed eviologecally.
ThinPrep X0 was used o creates slides
mifomatically  based  on fouod-hasesd
tervicnl cyfolopy, Three observers used
Optilab Advance Plus and Image Raster
A programs (T SMBODMOYES, Dk
Istimews Yogyakartn, Indonesia (hiips:)

bogy i jlimew s s o 0.
The presence of Camdida sp. was based
on the observation of hyphse wsder the
microscope, Cardida sp, infection can
be divided e two stages, termed the
carly and advanced stages. Candide sp.
infection in the early stage is chamcternzed
by polvmosphonuclear leukocyies
{PhiMs). whereas at the advanced stase,
no PMNs ase observed on the hyphae of
Candida sp. The spores of Candida sp,
were observed  qualitatively (Figpuee 2).
The biometric mensurements of CSECs
werz performed quonditatively, focusing
on the kength, widih, area and perimceer
of the cell and its nuclei, Opilab ples
amil |I1'IIISI;.' Ruster & PrOgrems were FTETC |

to anplyee the baomeine  measurements
by three ohservers. The measurements of
the monomeckeated-CSECY (mn-CRECS)
{(Figure 3) and binucheated-CSBECs (ba-
CSECs) (Feguie 1) were as follows: Cell
kength (CL), cell width (CW), cell area
(CA), cell rr:rimgl:r (P, musclens kength
(MWL) nucleus width (NW, nucleus arca
(MA). nuclkeus perimeier (NP, nucless
bength index (NLI}, nuclens width index
(MWL), peckeus apca index (NALY amnd
nuclens perimeter index (NP, Based on
the results o biomere mesunemenls,
CSECs in these cases were divided o
three proups: iy mn-CSEC 1% nucless
of bn-CSEC (1%-bn-CSEC) and iii} 2
nucleus of bi-C25EC (2%-bn-CSEC).
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Figure 4. Comparson between mn-CSECs and bn-CSECs in the subject with high-risk

HPY and Cancichr s infection. (A} The appearance of mn-C 5ECs avail able
for measurement (lime arrow b compared with mn-CSECs not available for
measurement {yellow arrow | and bo-CSBCs available for measurement {blue
arrow ), Magnification, $00x, (B) Comparison of cell lengih and cell width
beiween mn-CSECS amd bn-CSECs. Magpilbeatson S00x, (C) Comparison
of mucleus lengih and mucless widih between mo-C5ECs and bp-CSECs,
Magmafigztion, #00x, (0 Cell area omd cell penimeter of mp-C5ECs (lime
amow]) and bn-CSECs (blue arrow b, Magnificotion 40(x. (E) Nucleus area
and nucleus perimeter of mo-CSECE {lime polygon) and bn-CS5ECs (blue
pelygon). Magnificaton 400 (F) Compression of bo-CSECs demonsiransd
that el ase nol pressing against cach other. Magnification 400x. mn-CSEC,
mononeckeawd corvical squamowns epathelial cell; bi-CSEC, binucleated
cervical squamou s epithelial call,

which are presented in Tuble |, The
CL, CW, NA, NP and NLI were nol
signilficantly different between the mn-
CSECs, 1"-bn-CSECs and 3™-bin-CSECs
(P=0b 050 bowever, CA, OF, NL_NW_ NAL
NP amd NW1 were significantly <difTerem
(Pidi5). Muolipke comparisons belbween
the mn-CSECs, 1%m-CSECs amd 2%-ba-
CSECs are presented in Table 2. The CA

and CP in mn-CSECs, 1"-bn-C5ECs and
2*-bn-CSECs were significantly different
(P=103); however, [%bin-CSECs was nod
significantly different compared with 2-
bi-CSECs (=005}, The NL and NW of
mn-U5ECs wene sigml’il.':ml'l:.' differemt
cormpmEired with those of the 1"%hn-CSECs,
s well as for 1*-bn-CSECs compared with
I bn-CSECs (P<005), whibe mn-CSECs

CASE REPORT

were ol \.ignlﬁr_‘;mlt}' iifterent -.:runp.;lrnk
with 2*Lhn-CSBC (P=0005). The NAL anmd
NPI were significuntly different between
the mn-CEECs and 19-bn-CSECs or 2%
bn-CSECs (P05}, however, they were
oot significantly different for the [*-bn-
CSECs compared with the 2*p-bn-CSECs
(P55 The KW of mm-USECs was
stgmilicantly dilferen from that of the 17
bn-CSECs, and the NWI of 14-bn-CSECs
was  signitficantly  different  compared
with that of the 2*-bn-CSECs (P<f.03).
Simulianeously, mn-C5ECs  did  not
significantly differ compared with 2<-bn-
CSECS inerms of KW {P=0,05),

DISCUSSION

NA extraction from CSECs sl
keukocytes a5 wseful for the  penotypimg
of the Fas-promoter-570 gene  and
electropheresis optimization. Genotyping
of the Fas-proamotec-670 gene in CSEC
anel leukocyics reveals that both have a
G genotyvpe, To evahsite the exposure of
HPY mbechon on the Fas-promoter-G 7T
gene in CSECs, penotyping is necessary
for hoth CRECs and leukocytes. The
genotyping result of the Fas-promoter-6 70
gene m both CSECs and keucocyies of the
presenl case demonscraicd the same resuli,
migp:xli.ngﬂnﬂ the Fax-rlrru'mﬂr:nl.‘l?l] pene
m USECe ks nol o mmiide doe o HEY
infection. That is in contrast @ 4 previows
case in which the Fas-promoter-670 gene
i e CHECs had & GA genotype, whieneas
had an AA geootype mothe keukocyies.
Therefore the Fas-promoter-6T0 gene in
CSECs had mutated, " This demonstrates
that the Fas-promoter-670 gene in CEECs
mitates dus to the effect of HPY infection
(local mfection). We know that HPY
infection is a bocal infection that is in the
CErvis.

The previgus sty results indseated
that persisient HPY infection is necessary
for the development of cervical camcer.
Furthermore, it stated thas genetic
ond epipenetic alterutions in host cell
genes are crucial for preventing cervical
precancercuy besions o invasive cancer.'
A vt stisly has reported that samples
colbectedd  from  patients  with  cervical
cancer tested positive for HFY DAY
Additionully, a siddy in Western Kenyva
also demonsiraed  associatons between
vaginal mfections and potentially high
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Table 1. Comparison of cell blometric and its nuclel between mn-CSEC and bn-CSEC in Indonesian women living with
high-risk HPV and Candida sp. infection
mn-CSEC * mucleus of bn-CSEC 2 nucheus of mn-CSEC
Variable mean + 50 mean 1 50 mean + S0 P value
{n cdll=27) [m cell=6) {n cell=8)
CLipm} 3 A44=0 31 5. 72441 5.7320.26 i) 50K}
W () 4 49020 4474028 476213 0830
C A (pm’) W d5=1.21 I5.45:2 78 25604071 i 0k
CP () 16A7=1 05 186461 72 15, 3kl 965 .00
MA (ritr”) 0474k 15 0145004 DAS20I1 01.403
NP fpm} 2 Sikedh 26 24444079 2464010 0.835
ML {jrm) 01 230} 1 1. 7] 9 1552005 0141%4
H'r‘r'ljmﬂ 06320 I 0. TEH05 6 240 (18 014
NAl 23024 TS0 14 [ 740,11 140K}
NP 15.051.78 1300 28 1277003 010013
MLI 15 36183 13 5052 26 15,560 008 04174
NWI_ 14201 58 16.1722.12 129821 92 oMz

Ahbroviations: mi-CSBEC, nsmonischa ted cervica l-sgquamous-gpithelial-ell; bn-CSBC. bisackeated corvical-squamious-spithed fal-cel D 1% nacleus of
ban-CSEC, firsi muclens of binuelessed-coraenl squamoas epitheliad cell: 3 noclewsof bn-CSEC, secomd mecicus of Bnuclkeaied cervieal-squamons-
epihelid-cell: S0 Aandard ol deviatioe o, sample siee; p, sagnilicant bevell UL, cel lengte (the lomgpest cell diagonal that passes tarough the nucleusy
O el il deell diagonal pecpendicalar vothe deagonal of CLy: CAL ozl anea: CF, cell permeter; MA, nucleus area, NF, micleus perimeten ML,
nucleus length (the agest cell muclens diaponall; NW, ouclens width (Cell nocleus diagonal perpenclicular te the daagonal of NL): NAL oucleus
neen imfex {nucleus arenscedl areai O NPL nuclens perimeter index (nuclens perimeterseell perimeteris W00 NL1L nncleus lenprh index {moclens
lengtheoell bengthln 100 MWL moelens width indes {nscleus wddibieeld wedda 0 jom, milli-noenon; g’ milli-msron square.

risk and he-HPY genocypes. In | deail,
of the free sex workers analyzed, 33.3%
had HIV, and 57 7% horbored o potential
he-HPY amd hesHPY  genotype”’ Hased
on  numerous  stikdies  worldwide, the
epideminlogy of HPY infection and the
oncoscnic progeics of HPY vpe ac
different from HPV genotypes. However,
there are still many countries when:
population-hased prevalence hos not yel
been identified. Furnhermose, cervical
cancer screening strategies are differem
berween coundries

The results presented o the presem
case reporn ore consistend with the resulis
of recend research in Indopesia, which
shiows that HPY wvaccination is not yet
a prwaty for adolescents. This esull s
o 1o a leck of educatoa and the cost of
HFY vaccmation. Therefore a program is
rexpuired to provide pocurate mformation
reparding HFY vaccmation to the public,
particulaly teenapers

This cise is consistent with studies of the
Inpaness population, which demonstred
that a G0 genotype is associabed with
an increased risk for cervical cancer
|I|u-e|:|prn:nl, with an xld mbn (DE)
of 256 compeered o the A ey e
Furthermore. the G allele in the GA or GG

genolype also increased the nsk of cervical
cameer, with an OR of 1.80,* (ther studies
im.-uu:“:l!i.ng fermales an Northiermn Inchia
denmwmstrated that o GA  genolype  and
i combination of GA and GG genotype
sigmificantly increased the nsk of cervical
cancer compared with an AA genotype.™
Also, a study of Brazilian females <48
yeurs obd il I':l'ltll'll;.‘d el a1 CiA genoiype
mereases the visk of cerviepl cancer 5. fold
compared with an AA genotype.”

Research of a Greek  population
demonstrated. ne significant  essociation
between EVERIL2 peslymiorphismes
(2200007 ond eslG970849)  and
cervical cancer. However, the study
providesd  additsomal data that  sugpessed
oy assocmEtion. between e FAS
polymorphism (sl BGE2)  and  dwe
susceptibility o persistent precacenous
lesions  and  cervical  cancer. Curent
literature for EVERLZ  palymorphisms
and cervical cancer s very  limited
worldwide, Therelore, prospeciive siudies
are peeded o clarify this poing (usher ™

Coraia 5., the  most  comimon
Cerncliale allvcans, plays an imporiant role
m the vaginal and vilvar epihéliom s
secondary mfectons, Candide sp. 15 pant
ol the normal flor oo women and 5

ofien as ympiematic.™ In a sisdy based in
Brazl, which mvesigmied 633 pregnan
women, 158 specimens (24.1% ) exhibited
pathegenic infections, while 22995 wene
infected with Condide spp.™ A subssdguent
study in Brazil demonstrated that of the
263 paticms analyecd, Cundide spp. was
isodated in 27%, and =60% of the isolaies
were identified as Candida albicans, Also,
Cardida now-aificans were solated al
£.6% in symptomatic patients and 14 3%
in asymiptomatic patients. " Another study
m Ethiopia reporied a high prevalence raie
of vulvovoginal candidiasis and Candida
newt-albicany, Therefore it is important
o comduct contimucas epidemalogical
ALFVEYS DO nedsnre species distribalxon
changes from C, alficans o Candida
newn-albicans, A stady in West Kenva
demonsirated that bacterial vaginosis
was the most commaon infection (48.3%),
fallowed by Frichomanas vagimalls (31,4%)
and Candisdas spp. (19.9%). Significant
ussociagtions between bactenial vaginosis
amd HPV 548 ol between Candida spp. and
HPY 16 amd HPY 33 suggest the need for
sexwally iransmitied discase management
in a cervical cancer prevention program
The appeearsce of PMN oo byphae of
Ceenefivh xp_ inthe early siage indicates an
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Table 2. Multiple comparisons between mn-CSEC, 1*n-bn-CSEC and 2*'n-bn-
CSEC in Indonesian women living with high-risk HPV and Candida sp.

infection
WVariable Group p-value
CA [pm)y rm-CSEC - 19 n-bi-CSEC [1{HA1
mn-CEEC - 2 n-ba-CSEC [1{HE
1= - bip-LSEC - 2% n-bn-USEC 11 K%
8 T rm-CSEL - 19 n--CSEC LiAHIT
mn-CEEC - 2 p-ba-CSEC [1{HAI
1* o b~ CSEC - 2* - bn-CSEC 0.315
MLigm}) m-CSEC - 1"n-be-CSEC kA
irm-CSEL - 2 n-ba-USEC 1S
1" e bia-CSEC = 2 n-bn-CSEC [n
NW{rm) mm-CSEC - 17n-be-CSEC [HIT
mm-CSEC - 2 n-ba-CSEC 0,527
1* o big=CSEC « 2% n-bn AT SEC [iHF
NAl - CSEC - 1" n-ba-CSEC [H
mm-USEC - 24 n-be-CSEC [1H
1* p- b CSEC - 2% nebnCSEC L
MNP mm-CSEC - 1" b CSEC 02
mm-CSEC - 2 n-ba-CSEC [
1 p- b CSEC - 2% nebin-CSEC 073
MW Em-CSEL - 1" m-ba-CSEC LRI
mm-CSEC - 2™ n-ha-CSEC f.141
1% n-bn-CREC - 2% n-bn-CEEC [N
AbbreviaBons: mn-CSEC, moncauckaks] cervical pithelial-cell: 1" n-bo-CSEC,

first naclews of bimucleaied aer\:iﬂl-h;m:-m.—epilhallhl-mll: 2 n-bn-CEEC, secomd nacleus
of binsclemed cervical-sqguamous-epithelial-cell: p, sipnificam level: CL. cell kengrh (the lomgest
cell dingonal ihet passes thaough the nucleos); CW, cell widih (eell diagenal perpendicalar o
thee dispemal of CL): CA_ Cell aret: CF, Call perimater: NA nuschoss anca; NP, nocleus pedmeter:
ML, Nucleus lemgth {the longest cell necleus dingonal): §'W, nuclens width {cell nucleus diagonal
perpendicular 1o the dmgonal of NL1: MAL nocleus area index (nuckeus arscee] ] areals [0 NPLL
macleus perimeter index inscleus perimetercell perimeteryx I00; NLIL, nocleus length index
imuclens bength el Bengihio | 00 NW1L nucleas width index (nucleus wadshcell widihix 100 gm,

millli-micem; pm?, milli-micron spaare,

mfection and allergs: reaction, By contrast,
in the advanced stage of the nfection,
Candica sp°s hyphae do not present wath
PMM. li has also been repored that
Cepnelichr 5. infection produces a peplide
toxin called candidalysin. The peplide
taxin s procuced by hyphoe of Cancdida
pthirens and is characteristic of lumgal
puthogenesis.  Besides,  candidalvsin
iz important for O, alfucans mucosal
infectioms.  Candidalysin 8 kiown
o activae cpithelial cells o indsce
dOWNETEAM  INMELE  IMmAne  Fosponscs
associated with prolection during vaginal
mlections, 11 has  been repored  thai
candidalysin plays an important mole in
stimulating o strong  pro-inflammatory
respanse by newtrophil | recroiimend.
Conversely, if candidal vsin is mot presend,
e millamanatory respomze decreases due
1y & kack of mewtrophil recruitment

Previous stuslies have shown  that
Candida sp. infects humans, particul arly
patients with concer. The present study

dempmstrated thot of the 68 bood sumples,

5 (735%) were positive for the presence
of Condidapp. 2 (40%) identified 10 be
postive for Crerdida alficany, md 3 (60%)
were contamed Candide por-elbicans. '
The results of another study demonsirated
that 8.7% of 150 samples were mfected
webth Crarsalicla gpr ™

A recent study reported that ThinPrep
cervical cyinlogy samples could be used in
cervical cancer screening. There have also
been reports of Indonesian methers wath
br-HPY ane the Fas-promsster-670 gene
in CSECs, mutsted from AA o GA, and
had mormal CSEC characteristics.” Based
on mn-CEREC and bn-CRECTs appearance,

mn-CSEC characteristics, in this case,

were nommal, while bn-CSECs were

ahnormil, Thes resiall 18 consesdtend with
the fact that the sbnomaBly of ba-CSECs
is due o eyiekinesis failure. Funthermore,
cytokinesis failure has the potential for
prodiferation.” Based on the resulis of
biometric cell measurements {Tables | and
113, there was achan ge in the size and shape
of CSECs, The CA, CP, NL, N'W, NAIL,
NP, NWI messurements betwesn mn-
CSECs, 1"-bn-CSECs and 2™-bo-CSECs
were  sigmificantly  differend  (P<0.05);
however, CL, CW, NA, NP and NLI were
notb significanly different (P=005). The
present results and recent studies sugpest
that the growth rate of precancerous cells is
stgnificantly faster companed with mormal
cervical cells. However, the proliferation
capacity of precancerous cells s similar
bt cervical cancer cells of the molecalar
bevel ®

Im the Pap smeawr method, the
determination of CSEC  characteristics
can be used 1o reference cervical cancer
diagnosis, A light  microscope  amd
Image Raster 3 are used t0 analyze
CSEC morphology and assess the cell’s
measurements  and s nsclei. Most
hospitals in Indonesia have  facilities,
such us the light microscope. The Image
Rasier 3 program is casy w obiain,
This method may be simplest: however,
cervical cimeer can als be detecied using
a more sophisticabed Ll The presen
study, which focused epigenctically on
the Fas-promoter-670 pene ond  two
coatrasting pathogens, HPY and Cuondicla
ip.. may improve early screening methods
of cervienl gancer, Furthermore, the
principles of CSEC measunements in this
study can Be used w develop cervical
cyiopathology  examinations based on
“bioimetrie at ifcial ivelligenee”,

CONCLUSION

Hioemetrse measurements of the CSECs
were  performed guantitatively  and
assessed the length, width. arca and
perimeter of the cell and s mucled. In the
case investigated, cell kength, cell width,
nuclens  aren, mucless  perimefer  and
nuclens length imles were significantly
different between the mn-CSECs, the 1
nucleus of bn-CSECs and 2% nuclews of
bn-CSECs (P05},

b
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