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ARTICLE INFO ABSTRACT
Article History Objectives: The aim of this study was to determine the association
Received: 2014/4/10 between HR-HPV and p53 gene mutation among Sudanese oral cancer

Accepted: 2014/5/21 patients.

Methodology: In this retrospective study 200 patients with oral lesions
were screened by molecular methods (PCR) for the presence of HR-
Benign and malignant HPV .subtypes and Immqnohistochemistery for presence of p53 gene
tumors mutation. Of the 200 patients, 100/200 were patients with oral cancer
HPV (ascertained as case group) and 100/200 were patients with non-
p53 mutation and PCR. neoplastic oral lesions (ascertained as control group).

Results: Out of the 200 patients, 12/200 (6%) were found with HR-HPV
infection. Of the 12 positive patients, 10/12 (83.3%) were among cases
and the remaining 2/12 (16.7%) were among control group, HPV16 was
the most prevalent type. None of the sample of patients with benign
tumor with positive HPV showed p53 gene mutation. From three
samples obtained from patients with oral cancer who were positive HPV
showed (30%) had mutations in the p53 gene. The chi- square test was
shown to have significant differences between the oral cancer with HPV
infection and the presence of p53 mutation

Conclusion: HPV is a risk factor for oral cancer, and not always that the
incidence of cancer is caused by mutations in gene.
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INTRODUCTION
Oral cancer is the most common type of cancer worldwide and is particularly in
developing countries (Nelson and Rhodus, 2005; Warnakulasuriya, 2009; Marchioni, 2007).
The incidence of this type of cancer remains high in the Sudan, especially among men due to
the habit of Toombak use (Ahmed and Mahgoob, 2007). The high risk of human
papillomaviruses (HPVs) is one of important factors in the genesis of oral carcinoma (Scully,
2002).
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Many studies were shown that an
integrated part of the genome corresponding
to the E6 and E7. Therefore, E6 and E7
sequences are directly involved in the
cellular cycle by inhibiting the normal
function of p53 and pRb. Protein 53 kDa
(p53) may provoke arrest cell division and
guarantee for the repair of DNA. If the
damage cannot be repaired, p53 may induce
apoptosis and prevent the spread of DNA
damage in the next generation of cells. E7
protein interacts with pRb protein that is an
important ingredient for the control of
cellular cycle. This interaction causes the
release of the E2F transcription factor that is
now free to act and may stimulate cellular
division via c-myc proten. This means that
certain types of HPV may cause malignant
lesions even without other co-factors actions
(Stankovic, et al. 2002; Choi and Myers,
2008). The study was undertaken to
determine the association of high risk HPV
infections and p53 gene mutation in oral
lesions, among Sudanese patient using
standard polymerase chain reaction method
and Immunohistochemistery.

MATERIAL AND METHODS
Study population

One hundred and twelve males and 88
females with a median age of 43 years (range
from 14 to 85 years) collected from the
department of Histopathology of Sudan
University of Science and Technology and

determined following the criteria proposed in
the WHO (El Naggar, 2005). The study was
approved by the local Ethics Committee of
the Sudan University of Science and
Technology and Khartoum Hospital.

DNA Extraction

Tissue sections were deparafinized
with xylene and rehydrated with different
concentrations of ethanol and double
distilled water (DDW). Then DNA
extraction was performed using DNA
Extraction  Kit (Beijing Aide Lai
Biotechnology Co., Ltd, China). The entire
extracted DNA was stored at-20°C until
PCR.

Polymerase Chain Reaction (PCR)

Total cellular DNA (100ng/ulL) was
amplified by PCR. HPV types (16, 18, 31
and 33) with specific primers were used for
conventional mutiplex PCR (Table 1). These
primers were designed to detect E7 and E6
open reading frame of HPV. Amplification
was performed according to HPV kit (Sacace
technologies-Casera - Italy). Approximately
0.2 pg of extracted DNA was amplified in
each 50 pl PCR reaction containing 100 mM
of each dNTPs, 1 U of Taq DNA
polymerase, 2.5 pl of 10X PCR buffer, 20
pmol of each primer. The reaction mixture
was first heated at 94°C for 4 min and
amplification was done for 30 cycles using
PCR program.

The amplified products were resolved
by electrophoresis on the 2% agarose gel and

Khartoum Hospital of Sudan. stained with ethidium bromide and
Histological diagnoses of neoplastic visualized on a UV. Transilluminator.
and pre-neoplastic oral lesions were
Tablel: Sequences of type-specific PCR primers used in this study
HPV-genotype Sequence (5'-3") Amplification (bp)
16 CAC AGT TAT GCA CAG AGC TGC 322
18 CACTTC ACT GCA AGA CAT AGA 457
31 GAA ATTGCATGA ACT AAGCTCG 263
33 ACT ATA CAC AAC ATT GAA CTA 398
Immunohistochemistery: sections using rotary microtome. The

Paraffin embedded blocks of oral
cancer tissues as well as benign oral tumors
were  retrieved  from  histopathology
laboratories and cut into (3 um thick)

sections were mounted on poly-L-lysine-
coated slides and dried in hot air oven at
60°C for 1 hour. The sections were dewaxed
in xylene 5 minutes, three times, and
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rehydrated through descending grades of
ethyl alcohol beginning with 100% ethyl
alcohol, then 90% ethanol, 70% ethanol and
finally to distilled water, 4 minutes for each
change, then the sections were washed 3
times with PBS, three minutes for each. The
sections were boiled in the Target Retrieval
Solution of Dako (Real Envision Detection
Kit, China) in a water bath at 95°c for 30
min, then left to cool at room temperature
and washed three times with PBS. 0.3%
hydrogen peroxide in methanol were added
to each section for 15 min to block
endogenous peroxidase activity, and then
washed three times with PBS. The following
antibodies (Abs) were used: primary mouse
monoclonal mutent p53 antibody. (Gene tech
company limited, Shanghai, China) at a
working dilution of 1/100, at 37°C for 30
min; After two washes in PBS, sections were
incubated with Chem Mate TM En Vision of
+ / HRP (Gene tech company limited,
Shanghai, China), a secondary antibody at
room temperature for 30 min, then washed
three times in PBS. The immunoreactivity
was detected using diaminobenzidine (DAB)
(Gene Tech Company limited, Shanghai,
China) in a dilution 1/100 as the final

chromogen for 10 min, and then washed in
DW for 3 min. Finally, sections were
counterstained with Mayer's Hematoxylin for
3 min, and washed in running tap water
Smin, then dehydrated through a sequence of
increasing concentrations of alcoholic
solutions and cleared in xylene then mounted
with DPX. Mutated P53 was observed only
as a nuclear staining of epithelial cells, and
the nuclei with clear brown color (Pu, et al.
2009).

RESULTS

We analyzed 200 samples of tissue,
(100 oral cancer and 100 benign tumors) for
the presence of HPV DNA with PCR. and
pS3gene  mutation by  Immunohisto-
chemistery. HPV genomic materials using
E6 and E7 primers were detected in 12/200
(6%) of oral lesions. Out of the 12 HPV;
10/12(83.3%) HPV were found in malignant
lesions, whereas, 2/12(16.6%) HPV were
found in benign lesions. Of these, 8/12
(66%) HPV-16, 2/12 (16%) HPV-18, 1/12
(8%) HPV-31, and 1/12(8%) HPV-33.
Consequently, the risk associated with HPV
infection was found to be statistically
significant (P<0.001) as show in Table (2).

Table 2: Prevalence of HPV detected by PCR in samples from patients with oral Cancer and with benign

tuomor.
Lesion type Positive (%) Negative (%) Total
Malignant 10 (10%) 90 (90%) 100
Benign 2 (2%) 98 (98%) 100

P. value: <0.001

p53 mutations were screened by
Immunohistochemistery were observed in 34
of 200 tumors, 28/200 (14%) with oral
cancer, and 7/200 (3%) with benign tumor. It
was observed that no samples from benign
tumor patients with HPV positive for p53
gene mutation. Another samples group
obtained from patients with oral cancer
observed that 3 of 10 samples (30 %) were

found mutation in the p53 gene. The state of
the p53 gene did not show any correlation
with HPV infection show in Table (3). The
frequencies of patients with oral cancer were
also increasing with the age (Figl). The
distribution of HPV was categorized on the
basis of age, gender, site and types of tumor
by HPV genotyping were presented in

Table 3: Occurrence of mutation in the p53 gene in a sample of patients with HPV infection.

Lesion type P53 mutation total
Malignant 3/10(50%) 10
Benign 012 ( 0.0%) 2

P. value: >0.05
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Fig. 1: Description of the study population by age.

Table 4 The description of the tumour
site is described in Figure 2. The majority of
oral tumours originated from the buccul
mucosa and salivery gland. The majority of

patients were from Khartoum followed by
the western regions, as shown in Figure 3.
Two of the HPV-16, one of the HPV-18, and
one of the HPV-33

Table.4: Explain distribution of HPV by age, gender and site of lesion.

HPYV genotyping
Variable Category 16 18] 31 3 Total

Malignant 6 1 1 10
Total 8 2 1 1 12

< 20 years 0 0 0 0 0

21-29 0 0 0 0 0

Age 30-39 1 0 0 0 1
40-49 3 2 0 1 6

50+ 4 0 1 0 5

Salivary gland 0 0 0 0 0

Buccal mucosa 2 0 0 0 2

Site of Tongue 4 1 0 0 5
lesion Oropharynx 1 0 0 1 2
Jaw 1 1 1 0 3

Gingiva 0 0 0 0 0
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Fig. 2: Description of study subjects by the site of oral tumor.
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Fig. 3: PCR amplification of high risk Oral lesions samples. The products were electophoresed on 2% agarose
gel and stained with ethidium bromide. Lane M:1000bp ladder, (Arrows shows 300 and 400 band), Lane
N negative control, Lane C1 positive control for HPV16, Lane C2 positive control for HPV18, lane
2,5,6,7. positive tumor samples, lane 2,5,6 HPV 16 positive tumor samples. Lane 3,4,8 negative samples.

Lane 7 HPV 16. positive tumor samples.

DISCUSSION

HPV infection is emerging as an
important risk factor for oral cancer.
Previous studies have shown that patients
with HPV positive tumours actually benefit
from a Dbetter overall disease-specific
survival than patients with HPV-negative
tumors (Deng, et al. 2012). In this study, we
used E6 and E7 as the two key wviral
oncoproteins that induce and propagate
cellular transformation (Wieking, et al.
2012). The current study has indicated a
significant  association between HPV
infection and oral cancer in Sudan, and to the
best of our knowledge this is the first report
in this context from Sudan. In a study
investigating the prevalence of HPV, in 55

OSCCs from eight different countries from
different ethnic groups, continents, and with
different socioeconomic backgrounds, the
highest prevalence of HPV was seen in
Sudan (65%) (Jalouli, et al. 2012). However,
there are some studies investigating the
relationship between oral cancer and HPV
infection. Of these studies, a study found that
HPV was in only two Sudanese cases, both
of which harboured types 6 and 11: these
two cases demonstrated mild epithelial
dysplasia (Ibrahim, et al. 1998). Another
study evaluated the possible role of high risk
HPV 16 and 18 in oral squamous cell
carcinomas (OSCC), 40 SCCs, and 15
benign lesions, HPVDNA was detected in
15% of cases (6 of 40 cases) and none of
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controls (n = 15), P < 0.0001 (Ahmed and
Eltoom, 2010).

The p53 gene and its product have been
studied extensively ever since it became
clear that more than 50% of human cancers
contain mutations in this gene (Levine, 1990;
Hollstein, et al. 1991). In regard to the
association between p53 gene mutation and
HPV in oral cancer, we resulted no
significant association between mutation of
p53 and HPV in oral cancer. Similar results
were published Wrede, et al. (1991), that
result are not significant the expression p53
mutation in HPV-positive and cervical
carcinoma. another results were published by
Koh, et al. (1998) when screened 42 cases
oral squamous cell carcinomas (SCCs) were
analysed for p53 mutations and human
papillomavirus (HPV) infection, (38%) of
the cases showed positive P53 and negative
with HPV.

In the present study, most of the
positive samples were identified in Tongue
and buccal mucosa sites, and most types
identified were HPV16 and HPVI1S,
particularly in the Tongue tissues. HPV
infections are commonly identified in the
tumor tissues of patients with OSCCs, in
which HPV16 and 18 are the most prevalent
HPYV genotypes (Wei, et al. 2012). Although,
the study from Sudan (Ahmed and Eltoom,
2010), showed that HPV18 is more prevalent
in the OSCCs than HPV 16, but many studies
from other countries have revealed the
domination of HPV16 in HNSCCs in general
and OSCCs in particular (Mineta, et al
.1998; Oka, et al. 1999; . Klussmann, €t al.
2001; Yamakawa-Kakuta, et al. 2009) Most
HPV positive cases in the present study were
aged 31-40, and men accounted for over
74%. Oral cancer in Sudan is lower among
females (Ahmed and Mahgoob, 2009). This
is because toombak use (synergistic factor to
HPV) is uncommon among females, as it is
considered as a social stigma in the Sudan.
However, HPV-associated oropharyngeal
cancers generally are diagnosed at slightly
younger ages in men than in women (CDC,
2012).

There are clear limitations in our
material when investigating the association
of HPV and p53 gene mutation. The patients
with oral lesions were selected among
patients with clinical symptoms and not
processed at the same time as normal oral
samples and tumor samples, and also we do
not have knowledge about the patient’s
socioeconomic status, nutritional status,
previous health history nor family relations.
A major limitation of our study is the lack of
information regarding alcohol intake and
smoking habits. In summary, these data
reinforce the clinical importance of HPV-
associated OSCC in the Sudan population
and not always that the incidence of cancer
is caused by mutations in genes. The high
prevalence of HPV 16 genotypes in
population suggests towards vaccination for
HPV genotypes as an important parameter
for reducing cancer risk due to HPV
infection.

REFERENCES

Ahmed HG, Eltoom FM. (2010). Detection
of human papilloma virus Types 16 and
18 among Sudanese patients with Oral
Squamous Cell Carcinoma. Cancer
Journal, 3:130-134.

Ahmed HG, Mahgoob RM. (2007). Impact
of Toombak dipping in the etiology of
oral cancer: Gender-exclusive hazard in
the Sudan. J can Res Ther, 3:127-30.
Anticancer Res; 18(1B): 635-45.

Centers for Disease Control and Prevention
Division of Cancer Prevention and
Control (2012). Human papillomavirus
-associated  cancers-United  States,
2004-2008 MMWR, 61(15): 258-61.

Choi S, and Myers JN. (2008). “Molecular
Pathogenesis of Oral Squamous Cell
Carcinoma: Implications for Therapy,”
Journal of Dental Research, 87(1):
14-32.

Deng Z, Hasegawa M, Yamashita Y,
Matayoshi S, Kiyuna A, Agena S.
(2012). Prognostic value of human
papillomavirus and squamous cell
carcinoma antigen in head and neck
squamous cell carcinoma Cancer e



Association between HR-HPYV infection and P53 gene mutations among Sudanese Oral Cancer Patients 37

[Epub ahead of print] DOL:
10.1111/cas.12009 PMID: 22937809

El Naggar AK, Reichart PA. Proliferative
verrucous leukoplakia and
precancerous conditions. In Barnes L,
Eveson JW, Reichart P, Sidranski D
eds (2005). Pathology and genetics
head and neck tumour. Lyon: World
Health Classification of Tumours,
180-181pp.

Gonzélez Intxaurraga, MA Stankovic R.,
Sorli R. and Trevisan G. (2002). “HPV
and Carcinogenesis,” Acta Dermatove-
nerologica, 11(3):1-8.

Holtstein K. Sidransky D. Vogetstein B and
Harris CC (1991). p53 mutations in
human cancers. Science 253: 49-53

Ibrahim SO, Warnakulasuriya KA, Idris AM,
Hirsch JM, Johnson NW and
Johannessen AC (1998). Expression of
keratin 13, 14 and 19 in oral
hyperplastic and dysplastic lesions
from Sudanese and Swedish snuff-
dippers: association with human
papillomavirus infection Anticancer
Res 18(1B) 635-45 PMID: 9584046

Jalouli J, Jalouli MM, Sapkota D, Ibrahim
SO, Larsson PA and Sand L (2012)
Human papilloma virus, herpes
simplex virus and Epstein—Barr virus in
oral squamous cell carcinoma from
eight different countries Anticancer
Res 32(2):571-80 PMID: 22287747

Klussmann JP, Weissenborn SJ, Wieland U,
Dries V, Kolligs J, Jungehuelsing M.
(2001). Prevalence, distribution, and
viral load of human papillomavirus 16
DNA in tonsillar carcinomas Cancer
92(11):2875-84 DOI: 10.1002/1097-0142-
(20011201) 92:11 <;2875: AID-
CNCR10130>;3.0.CO;2-7PMID:11753961

Koh, J. Y., N. P. Cho, G. Kong, J. D. Lee
and K. Yoon (1998). "p53 mutations
and human papillomavirus DNA in oral
squamous cell carcinoma: correlation
with apoptosis." Br J Cancer 78(3):
354-359.

Levine AJ (1990). The p53 protein and its
interactios with the oncogene products

of the small DNA tumor viruses.
Virologv, 177: 419-426

Marchioni DM, Fisberg RM and De Gois
Filho F. Fatores dietéticos e cancer oral
(2007). estudo casocontrole na Regido
Metropolitana de Sao Paulo, Brasil.
Cadernos de Saude Publica; 23:
553-564

Mineta H, Ogino T, Amano HM, Ohkawa Y,
Araki K. Takebayashi S. (1998).
Human papilloma virus (HPV) type 16
and 18 detected in head and neck
squamous cell carcinoma Anticancer
Res 18(6B): 4765-8

Nelson L and Rhodus N. (2005). Oral
cancer: Leukoplakia and squamous cell
carcinoma. Dent clin N Am, 49: 143-
165.

Oka S, Fukushima K, Nishizaki K, Gunduz
M, Tominaga S, Fukazawa M et al
(1999) Human papillomavirus as a risk
factor for head and neck cancers-a
case-control study Acta Otolaryngol
Suppl, 540:77-80.

Pu YS, Huang CY, Kuo YZ, Kang WY, Liu
GY, Huang AM, Yu HJ, Lai MK,
Huang SP, Wu WJ, Chiou SJ, Hour TC
(2009). Characterization of
membranous and cytoplasmic EGFR
expression in human normal renal
cortex and renal cell carcinoma.J
Biomed Sci., 16: 127-132.

Scully C. Oral squamous cell carcinoma;
(2002). from an hypothesis about a
virus, to concern about possible sexual
transmission. Oral Oncol, 38:227-234.

Warnakulasuriya S.  (2009).  Global
epidemiology of oral and orophar-
yngeal cancer, Oral Oncol, 45: 309-316

Wei W, Shi Q, Guo F, Zhang BY, Chen C,
Zhang NS. (2012). The distribution of
human papillomavirus in tissues from
patients with head and neck squamous
cell carcinoma Oncol Rep 28(5) 1750—
6 PMID: 22923266

Wieking BG, Vermeer DW, Spanos WC,
Lee KM, Vermeer P, Lee WT. (2012).
A non-oncogenic HPV 16 E6/E7
vaccine enhances treatment of HPV
expressing tumours Cancer Gene Ther



38 Faris Merghani Eltom et al.

19(10) 667-74 DOI: the expression of HPV16/18 E6/E7 in
10.1038/cgt.2012.55 PMID: 22918471 head and neck squamous cell

Wrede, D. Crook, T. and K. H. Vousden carcinomas relate to their
(1991). "p53 point mutation in HPV clinicopathological characteristics? Int
negative human cervical carcinoma cell J.  Oncol 35(5): 983-8 PMID:
lines." Oncogene, 6(5): 873-875 19787251

Yamakawa-Kakuta Y, Kawamata H, Doi Y,
Fujimori T and Imai Y. (2009). Does

ARABIC SUMMARY

2 (B 53 o Ol (B 85l 8 ) sladl) ) g sl paslal) o5l (s b o Al
Adl) 8Ly (il gud)

SJﬂ‘M“‘m\”‘gA&‘3J3m.'\.44\3)‘-\993)514‘zﬁﬂ\égw‘leﬂ&éﬁc}u)&

Lo o S50 5 o slall (513 ol ol — plall el sl A0S — LS 5 A1 i -]
230 gl — Jia Aaals — ) 4 a0 a2

30 yradl — gl el — All) Al o lall IS Al sl s a3

203 gl — apeal) — Alail) Al o el A0S Apdall ) yiaall A4S 0 4

g pradl - il — el Al bl A0S — A lal) il 558l 45 o -5

2l (A 53 o ol (A ekl 5 phall Il (8l adall asl Gag sl G AR aasT iiagh)
adl) AL (il gl

e ol sk Ui pe 100 5 adl) Gl o (g 30 100) adl) GG a je (e Aie 200 pand ol 1wl 3ok
o Sl A e liall e Liai€ll 5 (g il asdall (g sil) e CalS s yald) Jelii Aol g (Aol de sana)
53 2 ol G338kl

elsY) 5 12/10p8) o s IS 5.8 shaall el calall o ) sl) s s G e 200 G0 12 e siall 3 il
sty (pAll pimyall 53 (o cpall B8 odh aa Y VWA bl 8l s 6 g gl OIS 12/2 3kl
A Sle G B3 (2 el (8 5k gy Baeall adll bl )b abias st g g ) caddad) (el (s
Aulall 028 JAA (4o Laa o) 85 (%30) (eatladl ool G Gslangs adll o (a3 (g0 gale Jgeand)
53l (A 8kl 5 3 ) shall (Mall (g pdall caddadl o sl (a5 5 G A8e Allia

Ll Gl g eadll la puad dpsall Jal sall aal ga (g ) caddall a5l Gug b o () A all Cuald LAl
el s e i) enell g ) 5 i gan



