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Abstract

Background: Head and neck cancer includes several maligearhat originate in

the paranasal sinuses, nasal casatiyary glands, oral cavity, pharynx, and laryhke burden of viral infections in cancer is higt bu
underappreciated by much of the cancer researcmoaiity.
.. Some sudiesuggest an association between the presence of viral DNA and aggressive of certain cancerfhe
purpose of this study was to examine the assoniaetween HPV and EBV with oral squamous celticexma and ameloblastoma assessed by

detection of their DNA in these tissues and toralate the presence of the viral DNA and aggressise of these tumors.
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Methods: Thirty formalin fixed and paraffin embedded blsakere used in the study. Fifteen of them wereipusly diagnosed as oral squamous
cell carcinoma and the others fifteen were preodsignosed asmeloblastoma and all of thern by
real time PCR.
Results: HPV was detected among 2/15 (13.3%) of squamelisa@rcinoma cases and in 4/15 (26.6%; while EBV was detected

among 3/15 (20%) of squamous cell carcinoma casgmad/15 (26.6%) in ameloblastoma.

Conclusion: The current study SCC and HPV might be implicated in the

etiology of ameloblastoma and hence in malignamrtsformation of this tumor.

Keywords: Human papilloma virus, Epstein barr virus, aahcer

I ntroduction:

Head and neck cancer (HNC) includes several matigies that originate in the paranasal sinuses] nasity, salivary glands, oral cavity,
pharynx and larynx [1]. HNC is the seventh most swn type of cancer in the world . HNC accountsdiorestimated 130,000 new cases every
year [2]. Odontogenic tumors arise from epithekatomesenchymal or mesenchymal elements thagsaieqf the tooth forming apparatus.
Ameloblastoma(AB) is a common odontogenic neoplasm 36% of all odontogenictumors in China [3]. Althdudassified as benign, its
local invasion, distant metastasis and malignamistfiormation pose a therapeutic challenge in o@dinaaxillofacial surgery [4]. The burden of
viral infections in cancer is high but underappaésil by much of the cancer research community Ifiteenational Agency for Research on
Cancer (IARC) estimates that one in five canceesagorldwide are caused by infection [5,6]. These cancers are particular
public health problems for the developing worldwaedl as for underserved and immunosuppressed atipas in developed countries. Most

importantly, these cancers have readily identiéahlgets for diagnosis, prevention and therapgchMation programs against two human tumor
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viruses , hepatitis B virus (HBV) and human papilovirus (HPV) , have already  to alter ageold cancer patterns on an interndtsozde
[7,8].

represents an important human
carcinogen, causing not only the vast majorityetical and ano-genital tumors, but also a variableber of cancers in of the
human body including the head and neck. In fem&l®y/ infections ,on a global scale , account forentan 50% of infection-linked cancers; in

males they are responsible for barely 5% [9].

[10].

Aims of the study:
The aims of this study are:

0 To examine the association of HPV and EBV with OS@@d AB assessed by detecting of their DNA inghssues.

0 To correlate the presence of viral DNA with aggnessessof thesetumors.

M aterials and methods:
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( 5 plexiform , 4 follicular and 2 desmoplastic)
DNA was extracted from formalin fixed and para#@mbedded tissues using the DNeasy Blood and TiSs(®IAGEN).

Real time PCR was done on Light Cycler Instrum&uatche Diagnostics, Mannheim, Germany) using thétL@ycler fast Start DNA
Master plus SYBER Green I.

We used these primers for EBV: forwar@EGAAATCTGACACTTTAGAGC 3 and reverse’'SCCCTGACCTTTGGTGAAGTG 3and for
HPV16: forward ®GTCGGTGGACCGGTCGATG 'and reverse ' GEAATGTAGGTGTATCTCCA 3.

The PCR protocol on Light Cycler for CYBR Greeis shown in table 1.

SYBR Green | dye binds to the minor groove of dsD&tAl thus, fluorescence is enhanced. During vastages of PCR, different intensities of
fluorescent signals can be detected dependingeparttount of dsDNA that is present. All DNA becormgle stranded after denaturation. At this

stage of reaction, SYBR Green | dye will not bimdl ahe intensity of fluorescent signal is low.

During annealing, the PCR primers hybridize totdrget sequence resulting in small parts of dsDbl#vhich SYBR Green | dye can bind and
therefore increasing fluorescent signal intensitythe elongation phase, the PCR primers are egttadd more SYBR Green | dye can bind. At
the end of the elongation phase, all DNA has bectowuble stranded and a maximum amount of dye isadholhe fluorescence is recorded at the

end of the elongation phase and increasing amduCR product can be monitored from cycle to cycle.
Inter pretation of results:

Fluorescence measurement at the end of the elonggép of every PCR cycle was performed to motifiterincreasing amount of amplified DNA
(in positive cases) and no fluorescence signaisamegative cases (figure 1 and figure 2). In eanhone negative control was used. The DNA

extraction and real time PCR (RT-PCR) were dorfeGR laboratory, South Egypt Cancer Institute, Addniversity.
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Statistics

All statistical analyses were performed using SR8SThe comparison levels and parameters analyzed by a non-parametric test (Mann—
Whitney),to evaluate the significant differencevien them. Ap-value of <0.05 was considered to be statisticzitiypificant.

Results:

Distribution of SCC and AB according to demograpthiaracteristics is shown in Table 2.

HPV results HPV was detected among 2/15 (13.3%) of SCC c&fabese two cases, one was moderately differeatiahile the other was
poorly differentiated. The positivity of HPV in teoderately differentiated case was lower thanithttie poorly differentiated one. This
difference was proven to be statistically non-digant (P= 0.4 of cases. Of these cases, two of them
were malignant while the other two were benign.oAtbe positivity of HPV was higher in malignant Algan in benign cases and the difference

was proven to be statistically non-significant (?5) (Table 3 and Table 4).

EBV results: EBV was detected among 3/15 (20%)@E%ases. Of these three cases, one was wellatiffated, one was moderately
differentiated and the third was poorly differete The positivity of EBV in the well differentied case was higher than that in the moderately
differentiated case but lower than that in the podifferentiated case. This difference was protete statistically non-significant (p=0.7).

The four cases of AB were benign. The positivit)e8V was zero in malignant AB and 36.4% of

benign AB. This difference was also proven to listically non-significant (p=0.4). (Table 3 andble 4)

Correlation between positivity of HPV and seveafySCC: A strong positive correlation existed begwéhe positivity of HPV and severity of

SCC (r=0.34) which was found to be statisticallpssignificant (p=0.2). (Figure 3)

Correlation between positivity of EBV and sevenfySCC: A fair positive direct correlation existeétween the positivity of EBV and severity of

SCC (r=0.08) which was found to be statisticallp+significant (p=0.7) (Figure 4)
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Correlation between positivity of HBV and severtyAB: A strong positive direct correlation existedtween the positivity of HBV and severity

of AB (r=0.31) which was found to be statisticatign-significant (p=0.1). (Figure 5)

Correlation between positivity of EBV and sevenfyAB: A strong negative inverse correlation existeetween the positivity of EBV and severity

of AB (r=0.36) which was found to be statisticatign-significant (p=0.1). (Figure 6)
The relation between HPV and EBV in SCC and AB:

In SCC: among EBV positive cases 66.7% were alsd pibsitive, while all EBV negative cases were eV negative and this was

found to be statistically significant (p=0.002).

In AB: among EBV positive cases 50% were also HBSitpve, while 81.8% of EBV negative cases were &®V negative but this was

found to be statistically non-significant (p=0.2).

Discussion:

In the present study, PCR results revealed % of SCC cases. These results were found to becordance with that reported by
Halimi and Morshedi [11] who found that 20% of th@iSCC specimens were HPV positive. The rate of ®&ttion in patients with OSCC is
1.4% in Africa [12], 29%-67% in the United Stat&8], 22-90% in Taiwan [14], 33.6% in india [15] 75#6Brazil [16] and 74% in china [17]. In
two meta-analysis by Miller and Johnstone [18] Engimer et al [19] the rates ranged between 125496 in different areas. The rate of HPV
infection in OSCC specimens in our study also fiallhese ranges. The epidemiological associatidtRY with OSCC was well established [20].
The prevalence of oral carcinomas reported to becisted with HPV has varied widely. This is du@ifterences in both the population studied
and the sensitivity of the assay used for HPV diete¢21]. Our results in the present study with Gadelkarim and Merghany [22]

who found a strong association between high risk Hfpes 16, 18 and risk of oral cancers using P@RIiétection of HPV types 16 and 18 DNA.
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But this was in contrary to Ibrahim et al [23] wloand that all oral carcinomas were negative foviith PCR.  Also Elena and Fabio [24]
found complete absence of HPV DNA in OSCC using Piffhar et al [25] performed comparative study leetwthe Hybrid Capture 11 (HC-II)
test and PCR based assay for detection of HPV DNASCC and found that HPV DNA positivity were 32.4using PCR and 31.5% using HC-
Il test. Kujan et al [26] from United Kingdom reped that all OSCC samples were negative for HPXguBIC-II technique while Vidal et al [27]
from Brazil studied the role of HPV using this assa OSCC and reported 22.5% positivity of HPV DNFey also suggested that the detection
of HPV by this technique not only helped to identiiral infections, but also correspond to find the koilocytosis on exfoliative cytology and
concluded that presence of HPV might also contethuio the development of cancer, but there are rotrgr factors such as tobacco smoking,

tobacco chewing

[28].

In the present study, PCR results reveai=d in 20% of squamous cell carcinoma cases. Theséigagere found to be lower
than that reported by Ching et al [29] who usedragiray analysis for detection of EBVinfection irabcancer and said that a high EBV prevalent
rate of 82.5%
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Our study detected HPV DNA in 26.6% of AB casesclihwere with Namin et al [33] and Sand et al [34] who ngpd HPV
positivity by PCR in intraosseous AB and conclutiet in spite of the higher percentage of HPV pagitby PCR, the explanation of entrance of
the virus deeply into these intraosseous tissuraires unexplained. A study of Jang et al [35] weesfirst to identify positive
immunohistochemical expression of HPV antibody0&3of AB cases. Ayoub et al [36] also revealech#irtimmunohistochemical results a
positive expression of HPV antibody in 40% of ABea. In contrary to our study, Migaldi et al stadilee real integration of HPV-DNA into AB

cells by in situ hybridization and reported no @vide of presence of capsid proteins or HPV-DNA BitAmor cells.

In the present study EBV DNA was detected in 26d3%B cases, whichi  n accordance with Jang et al [35] who found a PCR
positivity of EBV DNA in 8 (48%) out of 17 AB cased/hile Ayoub et al [36] said that immunohistocheatiresults revealed EBV-
immunopositivity in only one case of AB. This raraf expression of EBV immunohistochemically miglet due to the fact that a more sensitive

PCR assay might be useful in detecting false negyatisults that might appear immunohistochemically.

Statistical analysis of the present study revetilatdHPV positivity was zero in well differentiat&CC, while the positivity increased from
moderately differentiated to poorly differentiate@C but this difference was proven to be statigicen-significant (p=0.4). These results were
in contrary to Halimi and Morshedi [11] who fourttht all HPV positive cses were well differentiatadd also with Gadelkarim and Merghany
[22] who found that all poorly differentiated casesre HPV negative. In the majority of the studi@§CC related to HPV infection shows a better

outcome and a reduced risk of relapse and secomafsucompared with HPV negative tumors [38].

The concept of better treatment results in HPV{pastumors has been confirmed both in patientsrstied to organ preservation
treatment as well as in those submitted to surfdy The reason for the improved survival is uacldHowever, better outcomes seem to be

attributed to the ability of HPV-positive cancetle¢o induce apoptotic cell death in response WARIamage [40]. Another reason appears to be
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attributed to the absence of carcinogen inducdg ganetic changes in the epithelium and the dereént of multifocal tumors (“field
cancerization concept”) [41]. A better understagdif HPV-associated carcinogenesis is necessatihdalevelopment of HPV-targeted
strategies. In the absence of cell mutations -idakbg associated with carcinogenesis in tobacsoeiated oropharyngeal cancers- the repression
of E6 and E7 expression in HPV-positive carcinomesslilts in restoration of Rb and p53 tumor suppregathways and is sufficient to arrest cell

growth or cause apoptosis.

In fact, HPV associated cancers constantly exphesbklPV E6 and E7 viral oncogenes even in thediages of the disease, and repression
of viral oncogene expression by drugs that interfeith the expression or function of viral protegas induce senescence or apoptosis of cancer
cells. Moreover, therapeutic vaccines that eli@ytlytic immune response to cells expressingl yirateins could be curative possibly even in the
advanced stages of the disease [42].

Statistical analysis of the present study revetilatia strong positive correlation existed betwtbenpositivity of HPV and severity of SCC
(r=0.34) which was found to be statistically na@rsficant (P=0.2). This finding might lead to thgament that when the positivity of HPV
increased, the severity of SCC increased,

[43]..

Our results might be explained by the fact that HEMted oropharyngeal carcinomas are not onlyndistlinically, but also
microscopically and molecularly. The tumors arerabhterized by non-keratinizing basaloid cell modplag. Microscopically, the neoplastic cells
are generally monomorphic, oval or spindle shaptth, hyperchromatic basophilic nuclei, inconspicsi@ytoplasm and indistinct cell borders.
Palisading of the peripheral cells may be predextessive mitosis and apoptosis are observed. idzaion and keratin pearl formation are

generally absent although some trend towards ciliration may occasionally be present in focalsafé4].

Our study also revealed that the positivity of E®¥s higher in well-differentiatedSCC than in modelsadifferentiated cases but lower
than the positivity in poorly differentiated cas&his difference was proven to be statistically 1sggnificant (P=0.7). These results were

Soo and Ho [45], who said that EBV — positivetgasarcinomas were mostly of the poorly diffeiated type.
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This study also revealed that a fair positive elation existed between the positivity of EBV aedexity of SCC (r=0.34) which was
found to be statistically non-significant (P=0.R) contrast to our results, there was no significamrelation between EBV infection and
histological differentiation of the carcinoma [46@hile EBV- positive gastric carcinomas showed faatile outcome when metastatic carcinomas

were evaluated [47].

PCR results of the present study revealed thgtdbkéivity of HPV was higher in malignant AB thamlbenign AB, but this difference was
proven to be statistically non-significant (P=0.B)ese results were in accordance with Sand 8dalnd Ayoub et al [36]. These results might be
explained by the finding that HPV-DNA was detechydPCR in recurrent cases of AB only at secondargesy indicating that this positive
reaction might be due to surgical manipulation saytumor contamination from the adjacent surfaceosal epithelium. Statistical analysis also
revealed that a strong positive direct correlagristed between the positivity of HPV and sevenitAB (r=0.31) which was found to be
statistically non-significant (P=0.1). PositivitgrfHPV-DNA (types 16 and 18) was demonstrated ksitin hybridization in an extraosseous
peripheral AB arisen in a 16 year-old black malggasting that HPV might have a role, if not dingdtivoloved, in promoting tumor cell growth.
The positive nuclear reaction was evidenced inpberial columnar epithelial cells and in a few calrdgtellate reticulum cells [48]. Type 18 HPV
was detected in a case of intraosseousAB by Vamnddaeet al [49] using radiolabelled in situ hybzation. Since the viral DNA was observed
only in a veracious lesion located in adjacenticyatea but not in the tumor epithelia compondns, tinding was considered to represent a

secondary viral infection.

HPV positivity employing a PCR analysis was repwite20 out of 50 samples of AB and in 9 out ofits@acted third molar follicles used
as normal control group by Namin et al [33]. Gitkat none of the above works demonstrated a resgriation of HPV-DNA into the tumor cells
of AB, the majority of these authors correctly urited that the presence of HPV-DNA positivity ilBAikely represented a secondary surgically
acquired contamination from the overlying oral megor a secondary event rather than a true infepti@. AB generally arises from the
epithelial lining of dentigerous cysts, enamel orgafrom the basal layer of the oral mucosa aigltlierefore, sequestered within the bone and
relatively unexposed to HPV. Thus, it is more liktiat the viral presence merely represented agiobystander without changes related to

active infection [50].



194
195
196

197
198
199
200
201
202

203
204
205
206
207
208

209

210

211
212
213

PCR results also revealed that EBV-DNA was detegtayin benign AB cases (36.4%), while all malighaeases were EBV negative.
These results were linear with Ayoub et al [36] velaid that EBV immunopositivity was found only ineocase of AB while all malignant cases

were immunonegative.

Statistical analysis also revealed a strong negativerse correlation was present between theiyiosiof EBV and the severity of AB
(r=0.36) which was found to be statistically nogrsiicant (P=0.1). This was in contrary to whatadpd by Jang et al [35] who found a PCR
positivity of EBV-DNA in 8 (48%) of 17 cases of ABhis contradiction might be due to the fact that@e sensitive PCR assay might be useful
in detecting false negative results that might apjpy immunohistochemistry, a notice that has ttaken into consideration when studying the
role of EBV in development of AB and malignant ABhey also concluded that of EBV regions used foRPfieBamC gene was detected in

odontogenictumors.

Statistical analysis regarding the relation betweBW and HPV among patients with SCC revealeddnadng EBV positive cases, 66.7%
were also HPV positive while all EBV negative cagese also HPV negative. This was found to bestedlly significant (P=0.002). This finding
might lead to the argument that HPV and EBV mightbnsidered as causative factors for SCC On thigagy, statistical analysis regarding the
relation between HPV and EBV among patients withrABealed that 50% of EBV positive cases were HRY positive while 81.8% of EBV
negative cases were HPV negative but this was fomube statistically non-significant (P=0.2). Thisding might lead to the argument that HPV
and EBV are not strongly associated with the egiplof AB.

Conclusion:
o The current the contributing role of HPV and EBYV infectionstire aetiology of OSCC.
o0 Presence of HPV-DNA could be used as an indicatoadggressiveness of SCCs as was found between the positivity of

HPV and the severity of SCC.
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Presence of EBV-DNA is not a reliable indicator &mgressiveness of SCC asa correlatiorwas found between positivity of EBV and
the severity of SCC.

HPV implicated in the etiology of AB and hence in rgaknt transformation of this tumor as a strongtp@scorrelation was
found between the positivity of HPV and the seyeuit AB.
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Table 1:PCR protocol on Light Cycler for SYBRGeen |

Analysis mod Cycle Segmer Temperatur Hold time Acquisition
mode
Pre-incubatior
None [1 | [95C | 10 min | None
Amplification
Amplification | 45 Denaturatio 95 C° 10s None
Annealing Ceo* 10s none
Extensior 72 C° 10s Single
Cooling
None [1 | [40C | 30s | None
*55C for EBV and 60 C for HPV
Table 2: Distribution of SCC and AB according tordgraphic characteristics
variable Categorie OSCC | variable Categorie AB
No. % No. %
Age (year$ 40-60 9 6 Age 20-50 11 73.C
60 -75 6 40 (years) 50-80 4 26.7
Se» Male 9 6! Ser Male 7 46.
Female 6 40 female 8 53.4
Site Oral cavity praper 11  73¢ Site Mandible 9 6
Lip vermilion 4 26.6] Maxilla 4 26.4
Gingiva 2 13.4
Patholog' WEell differentiated 5 33. | Patholog Benign 11 73.
Moderately differentiated 7 46.7] Malignant 4 26.7
Poorly differentiated 3 20|
Table (3): The positivity of HPV and EBV in the féifent grades of SCC
HPV(+) [HPV() [P EBV(+) EBV(-) P
No %|N % No. %| No. %
Well differentiated | O 0|5 10 o007 1 2| 4 8C | 0.005

(no.5)
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321
322
323
324  Table (4) The positivity of EBV and HPV in Amelaktoma

HPV() | HPV(+) P EBV(-) EBV(+) P
No. % /| No. % No. %]| No. %
Benign AB (No. 2 182 9 818 | 0001 |4 364 |7 636 0.1
11)
Malignant 2 5 2 5 0.5 0 (| 4 100 | 0.00z
AB(No. 4)
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Amplification Curves
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Fgure 2: Megative case
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332  Figure 2: Graph show negative case either EBV or HPV as shown in LightCycler screen
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Figure 3: Line graph shows that the positivity of HPY increases between the different grades of BCC.
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Figure 4: Line graph showrs that the positivity of EBY decreases from well to moderate and increases from
moder de to pooely differentiated 3CC.
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Figure5 : Line graph shows that the postivity of HPV increases from benign to malignant AB

337
338

339



340
341

342

344

g

1
2 8 5 88 3 8 8

EBV(+) =EBV[)

Figure 6. Line graph shoars that the positivity of EBV decreases from benign to maliznant 4F.

Figure 1: Graph show positive case either EBV oWHB shown in LightCycler screen
Figure 2: Graph show negative case either EBVRY lds shown in LightCycler screen

Figure 3: Line graph shows that the positivity d?\Hincreases between different gardes of OSCC
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Figure 4: Line graph shows that the positivity @\Edecreases from well to moderate and increases fnoderate to poorly differentiated SCC.
Figure 5: Line graph shows that the positivity d?\Hincreasesfrom benign to malignant AB.

Figure 6: Line graph shows that the positivity @\Edecreases from benign to malignant AB.



