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ABSTRACT

3etinoblastoma 	3b
 is the most common maliHnant tumor oG the retina in children. 5wo main tZpes oG retinoblastoma are heritable and non-
heritable retinoblastoma. 3etinoblastoma can emerHe because oG loss or inactivation oG 3b protein 	p3b

 3#1 Hene product in chromosome 13. 
)17 inGection maZ plaZ a role as risk Gactor to non-heritable retinoblastoma.
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ABSTRAK

3etinoblastoma 	3b
 merupakan tumor Hanas retina ZanH palinH umum terKadi pada anak-anak. Dua tipe retinoblastoma adalah ZanH diturunkan 
dan ZanH tidak diturunkan. 3etinoblastoma dapat terKadi akibat inaktivasi protein 3b 	p3b
 ZanH merupakan produk Hen 3#1 pada kromosom 
13. InGeksi )17 munHkin berperan sebaHai salah satu Gaktor risiko retinoblastoma. Albert Tito, Sri Yuliani lida. Infeksi Human Papillomavirus 
sebagai Faktor Risiko Retinoblastoma

Kata kunci: Human Papillomavirus
 kanker
 retinoblastoma

INTRODUCTION
3etinoblastoma is the most common 
maliHnant tumor oG the retina in children. 
5he incidence is 1 in 1� 000-30 000 live birth 
reHardless oG sex
 race
 or HeoHraphZ.1
2 5wo 
main tZpes oG retinoblastoma reHardinH 
the Henetic Gactors are heritable and 
non-heritable retinoblastoma. )eritable 
retinoblastoma occurs in 40� cases.3 In 
heritable retinoblastoma
 one pair oG alleles 
oG 3#1 is mutated in all bodZ cells
 and 
Gurther mutaHenic event aGGects the second 
allele
 triHerrinH maliHnant transGormation. 
#ecause oG mutation in all cells
 a maKoritZ oG 
heritable retinoblastoma develop bilateral 
and multiGocal tumours. In non-heritable 
retinoblastoma
 the tumour is unilateral
 non-
transmissible and does not predispose to 
second non-ocular cancers.3-5 3etinoblastoma 
can emerHe because oG loss or inactivation 
oG 3b protein 	p3b
 - 3#1 Hene product in 
chromosome 13. 5he p3b has an important 
role in controllinH cell activation and block 
the potential processes to develop cancers in 
human
 includinH retinoblastoma. p3b binds 
and inactivates transcription Gactors
 such as 

&2' Hroup that reHulates cell cZcle proHression. 
.utation in retinoblastoma Hene 	3#1
 causes 
loss oG p3b Gunction and leads to the increase 
oG &2' protein release. .ost retinoblastoma 
cases showed a mutation on its 3#1
 17�o�0� 
non-heritable retinoblastoma cases have an 
intact 3#1 Hene.3
4

Some human cancers have a viral etioloHZ. 
7iral proteins such as the 5 antiHen oG S740
 
the &1" oG adenovirus
 and &7 oG the human 
papillomavirus 	)17
 are competent to 
inactivate the Gunction oG tumor suppressor 
proteins.6
7 )17 is the cause oG cervical cancer 
and also known to be correlated to ocular 
lesion� )17 is seen as a papilloma
 dZsplasia
 
and conKunctival carcinoma
 and also can 
be Gound in normal mucosa.5 Some research 
have shown the association between )17 
and retinoblastoma�4
� but the results are still 
contradictorZ. Studies in .exican and South 
"merican populations have reported hiHh-
risk )17 tZpes in 2�� and �2� patients with 
non-heritable retinoblastoma
 respectivelZ.4
�
9 

In contrast
 none oG the 40 cases oG non-
heritable retinoblastoma showed )17 

positive in a North "merican population.10 

5wo studies on Indian population show 0� 
and 4�� oG )17 associated retinoblastoma
11 
and a studZ in Indonesia showed )17 16 had 
no role in retinoblastoma.5 "nother studZ in 
Korea showed that )17 inGection maZ have no 
causal relationship with retinoblastoma.12 )17 
role in retinoblastoma is still controversial.

MATERNAL TRANSMISSION OF HPV IN 
RETINOBLASTOMA
)17 inGection is the main etioloHic aHent Gor 
the development oG the most cases oG cervical 
cancer.13 )17 inGections miHht be spread bZ 
sexual contact.13
14 .aternal transmission oG 
mother to Getus is known miHht be occurred.13 
In up to �0� oG neonates born Grom mother 
with Henital )17 have )17 DN" detectable in 
nasopharZnHeal aspirate or oral mucosa
 and 
maZ persist Gor months or Zears.13
14 " studZ in 
Korea15 showed that )17 DN" was detected at 
birth in 5.2� oG neonates and was associated 
with the detection oG )17 in mothers durinH 
anZ oG three trimesters oG preHnancZ.

.aternal transmissions are presumed to occur 
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durinH the passaHe oG the Getus throuHh the 
inGected birth canal.13-15 )17 DN" have been 
detected in peripheral blood mononuclear 
cells oG preHnant women
 cord blood 
specimens oG neonates
 oropharZnHeal 
secretions oG neonates
 amniotic Gluid
 Getal 
membrane
 placental trophoblastic cells
 
inGants born bZ elective caesarian section 
deliverZ
 and in sZncitiotrophoblastic cells.15-1� 
#ased on those GindinHs
 )17 transmission 
Grom mother to child miHht be a possible route 
oG )17 inGection to the child�s eZes and miHht 
lead to non-heritable retinoblastoma.16-22 " 
studZ in India showed that )17 DN" were 
detected in neonates� retinoblastoma samples 
and correlated to the maternal )17 inGection 
bZ cervical brushinH samples.22 .aternal 
transGer oG )17 in retinoblastoma could be 
a possible route oG transmission. "nother 
studZ on the association oG maternal health
 
includinH sexual behavior
 to retinoblastoma 
showed a neHative association oG unilateral 
retinoblastoma with the use oG condoms in 
the Zear prior to preHnancZ
 althouHh this 
studZ did not directlZ assess the )17 role in 
retinoblastoma.23

DETECTION OF HPV TYPE ASSOCIATED 
WITH RETINOBLASTOMA
#ased on the tissue tropism there are 
approximatelZ 200 )17 tZpes which can 
be divided into mucosal and cutaneous 
tZpes. .ucosal )17s are classiGied into low-
risk and hiHh-risk reHardinH the maliHnant 
proHression oG the lesions that theZ cause. 
"pproximatelZ 5� human cancers
 includinH 
�99� cervical carcinomas
 penile
 vulvar
 
vaHinal and anal carcinomas
 and a HrowinH 
Graction oG head and neck sRuamous cell 
carcinomas
 are caused bZ hiHh-risk )17.24 

)iHh-risk )17 associated cancers are HenerallZ 
non-productive inGections
 viral proteins are 
produced but no viral proHenZ is Henerated. 
)17 &6 and &7 are the onlZ viral Henes that are 
consistentlZ expressed in the cancers.6
25

Some studies showed the HeoHraphical 
distribution oG )17 DN" in cervical cancer 
cases. 5he DN" oG )17 16 and 1� in 6nited 
States oG "merica
� )17 16 and )17 35 in 
#ra[il
4 and )17 16 in India.11 In cervical 
cancer
 )17 16 oGten to be Gound in &urope
 
while )17 1� is more common in "sia.24
26 #ut 
there were no enouHh inGormation oG )17 
tZpe distribution related to retinoblastoma.�
27 
.ohan
 et al
11 studied the detection oG )17 

DN" in retinoblastoma samples in India bZ 
histopatholoHZ GindinHs and polZmerase 
chain reaction 	1C3

 showed that )17 16 
was detected in 57� tumors and )17 1� was 
neHative at all retinoblastoma samples and 
the p3b expression was absent in 71� oG 
retinoblastoma which had )17 DN". 1alla[i
 et 
al,4 also studied the presence oG )17 DN" with 
1C3 and dot-blot hZbridi[ation in samples 
oG paraGGin-embedded tumor tissue Grom 43 
children with unilateral retinoblastoma and 
the results showed a prevalence oG )17 DN" 
in 27.9� oG the specimens
 mainlZ 16 and 35 
tZpes. &lida
 et al
5 have emploZed 1C3 in 34 
retinoblastoma samples and none with )17 
16 DN" positive. 3Zoo
 et al
12 studZ did not 
detect )17 in anZ retinoblastoma samples 
usinH both hiHh-risk or low-risk )17 probes. 
5hose GindinHs showed the inconsistent 
results oG )17 DN" in retinoblastoma over 
various studies.

PATHOGENESIS OF HPV ASSOCIATED 
RETINOBLASTOMA
5he role oG )17 in retinoblastoma is 
still unknown reHardinH the various 
contradictorZ results in studies around the 
world. #ut some hZpotheses are proposed 
to describe the pathoHenesis oG )17 to 
cause retinoblastoma.25 )iHh-risk )17 is 
important but not suGGicient Gor proHression 
to cancer. 5he mutations in cellular Henes and 
chromosomal rearranHements induced bZ 
Henomic instabilities are the more important 
Gactors.25
27
2� )17 &6 and &7 are the primarZ 
transGorminH viral proteins and &5 enhances 
proliGeration and maZ contribute to cancer 
proHression. &7 tarHets the retinoblastoma 	3b
 
GamilZ oG proteins that control the activitZ oG 
&2' transcription Gactors
 which are reHulate in 
S phase Henes.27
2� Inactivation oG 3b can cause 
the diGGerentiation-dependent productive 
viral liGecZcle and Gor tumor proHression.
5he disruption oG 3b Gunction bZ &7 leads to 
increased levels oG p53 and
conseRuentlZ
 
the &6 proteins tarHet p53 Gor deHradation. 
&6 also induces telomerase expression and 
modulates the activities oG 1D; domain-
containinH proteins and tumor necrosis 
Gactor receptors.27-30 &7 proteins alter cell 
cZcle throuHh the interactions with histone 
deacetZlases
 cZclins
 and cZclin-dependent 
kinase inhibitors. &6 and &7 cause Henomic 
instabilitZ throuHh multiple mechanisms
 
includinH aberrant centrosome duplication. 
&6 and &7 also tarHet cZtokine expression to 

modulate cell proliGeration and interGeron 
responses
 contributinH to immune evasion. 
&5 binds to # cell receptor-associated protein 
31 in the endoplasmic reticulum to control 
traGGickinH oG proteins and to the vacuolar 
"51ase in endosomes to modulate epidermal 
Hrowth Gactor receptor turnover and maintain 
constitutive siHnallinH.27-31

3ecent studies suHHest that p16INK4" expression 
in response to hiHh-risk &7 expressionis the 
main carcinoHenic Gactor
 and deHradation 
oG 3#1 bZ hiHh-risk )17 &7 proteins has 
evolved to neHate the p16INK4" cZtostatic 
responses.32-ow-risk )17 &7 proteins do not 
triHHer p16INK4".32
33 )iHh-risk )17 &7 induces 
p16INK4" independent oG 3#1 inactivation 
throuHh an epiHenetic mechanism involvinH 
the KD.6# histone demethZlase. KD.6# 
catalZ[es removal oG trimethZl marks 
on lZsine 27 oG histone )3 	)3K27me3

 
which are important Gor Hene silencinH bZ 
1olZcomb repressive complexes 	13Cs
. 5his 
is reminiscent oG 3"S oncoHene-induced 
senescence 	0IS

 a cellular deGense response 
involvinH p16INK4" - mediated inhibition oG 
CDK4/6 and resultinH in 3#1 mediated cell 
cZcle arrest and senescence.33 3#1 bindinH 
and &2' activation bZ &7 is not suGGicient to 
thwart 3#1 senescence siHnalinH
 hiHh-risk 
)17 &7 evolved to deHrade 3#1. )iHh-risk 
)17 &7 proteins also activate the expression 
oG p14"3'
 which is normallZ silenced bZ 
13Cs. )1716 &7 expression causes decreased 
)3K27me3 marks on the p14"3' promoter.6
32
33

3ole oG )17 in retinoblastoma could be 
caused bZ inGectious aHent exposure or 
other environmental Gactors that lead to 
in utero mutation. )17 itselG is actuallZ not 
a carcinoHenic aHent accordinH to the 
epidemioloHZ and clinical data.5
25
31 5he 
maliHnant )17 transGormation in an inGected 
cell is caused bZ Henetic chanHes.5
31 5he abilitZ 
oG &6 and &7 protein to do transGormation 
depend on the tumor suppressor Hene 
	tumor suppressor Hene protein: p53 and 
p3b
 that binds to those proteins. &7 binds 
several cellular proteins includinH p3b
 p107
 
p130
 and cZclin ". &7 and p3b bindinH 
complex causes the release oG &2'1 and p3b 
transcription Gactors. 5hese processes explain 
how )17 is able to Gorm retinoblastoma.5

CONCLUSION
5he role oG )17 in retinoblastoma is still 
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controversial. #ased on some studies and 
hZpotheses
 there miHht be a role oG )17 
inGection as one oG the risk Gactors to non-

heritable retinoblastoma� althouHh )17 alone 
is actuallZ not enouHh to cause carcinoma
 
there were Henetic chanHes in an inGected cell 

induced bZ )17 inGection. Studies with larHer 
samples are needed.
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