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Abstract

This is a descriptive, retrospective case study conducted at
research lab  inSudan  University of Science and
Technology,department of histopathology during the period
from January to September 2017The study aimed to assess the
association between HPV-68 infection and cervical cancer
among Sudanese patients through detection viral DNA using
PCR technique, there by 40 formalin fixed embed tissue blocks
of different cervical cancer type were collected.

The tissue blockswere cut byRotary microtome, prepared for
DNA Extraction and then the viral DNA was detecting using
PCR and agarose gel electrophoresis, TheData was analysis
manually, frequencies and percentage were calculated.

The study includes 40 women their ages ranged between 30 to
70 years with mean age 50, Most of patient were more than 40
years representing 35/40 (88%) and the remaining less than 40 is
5/40 (12%).

The study showed that keratinized cervical cancer represents 87%
and non-keratinized is 13%.

The results of the DNA polymerase chain reaction of the human
papillomavirus-68 were negativein all cervical tissue samples.
The study concluded that HPV-68 does not play a role in causing cervical

cancer.
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Chapter one

1.1. Introduction:

Cervical cancer (CC) is the third most common cancer in women worldwide
with the burden being highest in developing countries,

Human papillomavirus (HPV) has been implicated with a high frequency in
the etiology and pathogenesis of dysplasia and carcinoma of the uterine
cervix, as probable high-risk types(Arbyn et al., 2011).

Human papillomavirus (HPV) is the most common sexually

transmitted infections among women worldwide. Cervical pre-malignant le-
sions and cervical carcinoma which is one of the most common cancers
among women worldwide is associated with persistent infection caused by
high-risk HPV genotypes (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and
68). In contrast, other genotypes, such as HPV 6, 11, 40, 42, 43, 44, 54, 61,
70, 72, and 81 have been designated as low-risk HPV and rarely, if ever,
lead to cancer (Remmink et al., 1995).
Papillomaviruses are ubiquitous and have been detected in a wide variety of
animals as well as in humans and are specific for their respective hosts, more
than 200 types of HPV have been recognized on the basis of DNA sequence
data showing genomic differences,HPV is associated with a variety of
clinical conditions that range from innocuous lesions to cancer(Eileen.
Burd.2003).



1.2. Justification:

Cervical pre-malignant lesions and cervical carcinoma which is one of the
most common cancers among women worldwide is associated with
Persistent infection caused by high-risk HPV genotypes (16, 18, 31, 33, 35,
39, 45, 51, 52, 56, 58, 59, and 68), Many Sudanese studies were focused on
16, 18, but other HR types were not holt on study, in this study we attempt
to investigate the present of HPV-68 as there is no published data regard this
geno type in Sudan.

1.3. Objectives:

1.3.1. General objective:

To detect human papillomavirus type 68 among adult women with cervical

cancer using PCR.



Chapter Two

2. literature review
2.1. Background: -
Cancer of the cervix is the third most common cancer in women worldwide,
with an estimated incidence of 529,000 cases and 274,000 deaths occurring
in 2008 (Ferlay et al., 2010) More than 85% of the cases occur in developed
countries such as China. The “two peak” pattern pertained to both rural and
urban women. The crude HR-HPV prevalence was seen to peak among
urban women aged 15-24 years (18.7%) and among women older than 40
years of age (16.0%). Among rural women, it peaked at age 15-24 years
(16.2%) and 35-39 years (18.6%) (Zhao et al., 2012)This pattern differs
from that observed in women from Western countries, among whom, HPV
prevalence peaked only at their mid-twenties, then steadily decline as age
increases (Moscicki et al., 2010). The first peak in China may be due to the
fact that younger women are more sexually active and more likely to have
multiple partners, especially in urban areas (Zhao, et al., 2012).
2.2. Epidemiology of HPV infection: -
HPV transmission are the most common sexually transmitted infections in
the United States. About 14 million new genital HPV infections occur each
year. (Satterwhite et al., 2013) In fact, the Centers for Disease Control and
Prevention (CDC) estimates that more than 90 percent and 80 percent,
respectively, of sexually active men and women will be infected with at least
one type of HPV at some point in their lives. (Chesson et al., 2014).
High-risk HPVs cause several types of cancer, virtually all cases of cervical
cancer are caused by HPV, and just two HPV types, 16 and 18, are

responsible for about 70 percent of all cases, (Winer et al., 2006)



Fifty-eight biopsies of SCC from Algerian women were analyzed to assess
the presence of low and high-risk HPV strains. PCR and Hybrid Capture 2
tests revealed that out the 58 studied samples 51 (88%) were positive to HR-
HPV strains and 7 (12%) were HPV infection free. (Abdel Halim et al.,
2013).

Prevalence of HPV and cervical lesions byISH using pan HPV probe tested
on 217 Egyptian women, was positiveamong 66%, negative in 29% and non-
significant in5% of cases. (Howayda et al., 2007)

2.3. Papillomaviruses structures: -

HPV is a small (52-55 nm), non-enveloped virus with a circular, double-
stranded DNA. more than 100 different HPV genotypes have been identified
based on differences in DNA sequence. These HPV types can be classified
according to various criteria, e.g. their tissue tropism, oncogenic potential
and phylogenetic classification. More than 30 types are commonly found in
the genital tract. These include several HPV genotypes, such as HPV 16, 18,
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73 and 82 that are known as high-
risk HPV, capable of causing progression to cancer in the uterine cervix, and
further three genotypes (HPV 26, 53, and 66) Papillomaviruses (PV) are
small viruses, belonging to the Papillomaviridae family. They are
widespread in nature, and have been identified in many animal species
(Arbyn et al., 2011) PV are small, non-enveloped DNA (deoxyribonucleic
acid) viruses that measure 55 nanometers (nm) in diameter and comprise an
icosahedral capsid composed of 72 pentameric capsomers of the major
capsid protein L1, partly associated with the minor capsid protein L2.
Enclosed within the capsid is the viral genomic DNA which is packaged as a

minichromosome. (Globocan et al., 2008).



2.4. Papillomavirus taxonomy: -

PV phylogenetic classification is based on the nucleotide sequence of the
open reading frame encoding the major structural protein L1, as specified by
the International Committee on Taxonomy of Viruses(ICTV). PV of
different genera share less than 60% identical L1 nucleotide sequences, PV
within a genus share 60 to 70% identity, while an identity between 70% and
90% defines a species. PV subtypes show 90 to 98% and variants more than
98% L1 nucleotide sequence identity. The Papillomaviridae family presently
consists of 189 PV types spread over 29 genera. The Human Papillomavirus
(HPV) types are grouped in 5 genera; the alpha (o) genus contains the HPV
types most frequently associated with human diseases. Based on their
tropism, HPV can be separated into cutaneous (skin) and mucosal (genital)
types. Mucosal HPV are mainly sexually transmitted, and the risk of
infection increases by increasing number of sexual partners. Genital HPV
infections are the most common sexually transmitted infections Mucosal
HPV types are also classified on the basis of their oncogenic potential;
according to the last evaluation by the International Agency for Research on
Cancer (IARC) expert group, types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59 are carcinogenic to humans (Group 1A) and designated “high-risk” types;
the types 26, 53, 66, 67, 68, 70, 73 and 82 are defined as probable possibly
carcinogenic (Groups 2A and 2B) (Niccolai et al., 2013).

2.5. HPV life cycle: -

Papillomaviruses display an unusual life cycle. Unlike most viruses that
infect a target cell and produce progeny virus from that same cell, in
papillomavirus infections the initially infected basal cell must undergo
mitosis and differentiate to produce new virions. Moreover, they do not

encode polymerases or other enzymes necessary for viral replication, relying

5



on the host cell replication proteins to mediate viral DNA synthesis. Two
modes of viral DNA replication are recognized (Shafti et al., 2003).

the reproductive replication, where the virus enters the lower portion of the
epidermis and the plasmid is maintained by low level replication in
synchrony with the cell and the vegetative replication, which occurs in the
more differentiated epithelia cells in the absence of cellular DNA synthesis.
The mechanisms regulating the switch from plasmid maintenance to
vegetative viral DNA replication are not known, and may involve changes in
cellular and/or viral factors occurring in differentiating keratinocytes (Shafti
et al., 2003).

Infection by HPV requires the virus particles to gain access to and enter in
the cells of the epithelial basal layers. Binding and entry of the virus are
mediated through the viral coat proteins (L1 and L2) and heparin sulfate
proteoglycans (HPSGs) and/or a6B4 integrin’s (way not conserved among
the HPV types. Virus uptake mostly occurs by clathrin-coated endocytosis
(not conserved among all HPV types, (Globocan., 2008).

disassembling of the viral particle in the late endosome/lysosome and
transfer of the viral DNA to the cell nucleus (facilitated by L2 protein).
Expression of the early proteins E1 and E2 establishes the viral genomes an
episome and leads to the expression of the other early proteins (E4, E5, E6
and E7). This phase is characterized by a low HPV copy number
(approximately 10 to 200 viral copies per cell) Upon cellular differentiation,
a late viral promoter is activated and drives expression of late proteins’
(McLeod et al, 2010)Expression of L1 and L2 is restricted to cells of the
granular layer with viral particle assembly taking place in the cornified
layer. (Arbyn et al,.2011).



2.6.Human papilloma virus transmission:-

Papillomaviruses are a diverse family of viruses found in most mammals
and birds, capable of causing epithelial tumors in humans and some related
species. The name derives from the Latin word Pailla - a nipple-like
projection and the Greek word oma - a swelling or tumor. The types found
in humans are termed human papillomavirus (HPV) and constitute a large
family in the human host; over 100 HPV types have been identified, of
which 40 infect the genital tract. Many of these types have been shown to be
ubiquitously distributed around the globe (deVilliers et al,. 2004).

and some appear to have become more common in the population
(Laukkanen et al,. 2003).

HPV transmission occurs primarily during sexual activity, and as such

HPV infection is the world’s most common sexually transmitted infection
(STI). The prevalence in women is most common before age 30, but there is
a second incidence peak later on in life. In men, however, the prevalence is
more stable across all ages (Moscicki et al,. 2012).
Most infections are asymptomatic with most women (75-80%) infected with
HPV at some time during their life, but longitudinal studies show that 90%
of infections are cleared within one-two years, it is unclear whether HPV is
sufficiently infectious to be transmissible during the entire duration of the
infection t a (Tota et al,.2011).

Oral HPV is mainly transmitted through oral sex or open-mouth kissing,
whereas genital HPV is transmitted through skin-to skin contact during
sexual activity, and not the exchange of body fluids like in other (bacterial)
STI’s such as Chlamydia and gonorrhea. This means that protection

conferred by condoms exists, but is not complete. Other transmission routes



known for HPV include vertical transmission from mother to infant, a risk
which is greater after vaginal than caesarean birth (Tseng et al,.1998).

HPV has a particular affinity to so-called squamocolumnar

junctions, where there is a transition between squamous and glandular cells
in an epithelium. Such junctions are found in the cervix, anus and tonsils and
HPV is also capable of residing on skin tissue, e.g. on the penis. In addition
to this, HPV infections appear capable of site-to-site transmission (or auto-
inoculation), meaning that a woman who is cervicovaginally positive may
well become anally positive for the same type within a certain time interval
and indeed, anal HPV infections are common in young women (Castro et
al,.2012).

HPV types are traditionally divided into low-oncogenic-risk types and high-
oncogenic risk types referred to as low-risk (LR-HPV), and high-risk
(HRHPV), respectively. This since the different types exhibit different
disease-causing characteristics. The most noted low-risk types, where cancer
risk is negligible, are HPV6 and HPV11, responsible for 90 percent of
genital warts, and causative of the rare disease recurrent respiratory
papillomatosis (Munoz N et al ,.2006).

Around 13-15 HR-HPV types have been identified, the most noted of which
are HPV16 and HPV18, together held accountable for 70% of cervical
cancer tumor cases and are as such the primary targets for globally intended
vaccines (see further below). HPV16, which has been described as “the
major player” (Gillison et al,.2012).

occupies a particularly important place in the HPV-related disease pantheon
due to its strong carcinogenicity, Apart from viral genotype, it is now
understood that persistence of infection is a main determinant of cancer risk

in HPV-infected women, although only 10-30% of infections will persist
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beyond 2 years ,Persistence of HPV infection is defined as infection detected
a number of years (such as 4-12 years) after incident infection, and it
appears that long-term persistence of HR-HPV without development of
cervical disease is less common than previously thought, The potential for
latency, re-activation and/or re-infections with HPV is still however not fully
understood (Trottier et al,. 2010), although repeated infections appear
common in young women (Moscicki et al,. 2010).

It is well established that persistent infection with high-risk (HR) human
papillomavirus (HPV) is the most important cause of CC, causing the vast
majority of cases (Burchell.et al, 2006).

Fifteen HPV types have been epidemiologically established as oncogenic or
HR: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73 and 82. A further
twelve types have been classified as low-risk: 6, 11, 40, 42, 43, 44, 54, 61,
70, 72, 81, and CP6108 (D'S-ouza et al,. 2009).

HR-HPV types 16 and 18 account for around 70% of all CC cases (Winer et
al, 2006).

2.7.HPV infection: -

HPV infections are the most common sexually transmitted infections in the
United States. About 14 million new genital HPV infections occur each year.
(Satterwhite et al, 2013) In fact, the Centers for Disease Control and
Prevention (CDC) estimates that more than 90 percent and 80 percent,
respectively, of sexually active men and women will be infected with at least
one type of HPV at some point in their lives(Chesson et al,. 2014). Around
one-half of these infections are with a high-risk HPV typeand Most high-risk
HPV infections occur without any symptoms, go away within 1 to 2 years,

and do not cause cancer, (Hariri et al., 20011).



28.Cervical cancer:

About 70% of cervical cancers occur in developing countries, representing
13% of female cancers. (Ferlay et al., 2010) In low-income countries, it is
the most common cause of cancer death(In developed countries, the
widespread use of cervical screening programs has dramatically reduced
rates of cervical cancer.(Canavan and Doshi, 2000)

2.9Cervical cancer subtypes: -

Histologic subtypes of invasive cervical carcinoma include the following,
though squamous cell carcinoma is the cervical cancer with the most
incidences. (Kumar et al., 2007) Squamous cell carcinoma (about 80-85%),
adenocarcinoma (about 15% of cervical cancers in the UK, (Cancer
Research UK website, 2009) .

2. 10.Cervical cancer in Sudan: -

In Sudan hospitals in 2000, cancer was the third leading cause of death after
malaria and viral pneumonia, accounting for 5% of all deaths. In women,
breast, cervical and ovarian cancer remained the three most common
cancers. Breast and Cervical Cancer account for about 50% of all cancers in
Sudanese women. (Hamad, 2006).

According to hospital-based statistical data from the Radiation and Isotopes
Centre of Khartoum and the National Cancer Institute of the University of
Gezira in Wad Medani, Gezira State, cervical cancer is the second most
common cancer type among women in Sudan, breast Cancer 29 —34.5%
Cervical Cancer 12 -15.5%. (Hamad, 2006).

In Sudanthere are 923 new cases of cervical cancer representing
4.5/100,000In Sudan, invasive cervical cancer is leading cause of cancer

death among women. (Hassan and Khirelseed, 2009).
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Chapter Three

Material and Methods
3.1. Study design:
This study was a descriptive retrospective study
3.2 Study area:
The study was done in Omdurman Military Teaching hospital, from the
period January to September 2017, to investigate the presence of HPV -68 in
cervix cancer in Khartoum State.
3.3. Study duration:
This study was conducted in the period from January to September 2017.
3.4. Study Sample:
Populations subjected in this study were paraffin tissue blocks already
diagnosed with cervical squamous cell carcinoma
3.5. Exclusion criteria
Women without Cervical cancer were excluded from this study.
3.6. Ethical consideration: -
Permission to carry out this study was taken from the college of graduates
studies, Sudan University for Sciences and Technology.
3.7. Sample size
Sample size was forty samples with cervical squamous cell carcinoma.
3.8. Data collection tools and variables
Master sheets were used to record all patients and sample data; age,
presenting symptom, type of SCC, residence and residence. Master sheets
were also used to record all PCR result.
3.9. Data presentation: -

Data was presented in a form of tables.
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3.11. Data analysis: -

The collected data was recorded and analyzed manual analysis, frequency
and mean were calculated.

3.1.1 Sample processing:

Onesection from each block measures four micrometers was cut using Leica
microtome (Leica Microsystems, Nussioch Gmbll, model: RM 2125RT, ser
NO. 8843/04-2005-China), Another one section measured ten microns was
placed in Eppendorf tube for PCR method.

3.13. Methods of detection: -

PCR technique (PCR machine Model Lab Ltd politer thermal cycle -
Germany) Cycler,40 Senso Quest GmbH D-37085, Hannah-Vogt-Germany)
was used to detect HR- HPV, Geno type 68 infections in paraffin sections
using specific primers.

3.14.DNA extraction from histological paraffin sections:-
3.14.1.Removal of paraffin: -

Ten microns’ sections from each tissue block were cut with a Rotary
microtome and then placed in a labeled Eppendorf tube. An empty paraffin
block was sectioned in between tissue blocks to avoid cross-contamination.
Then 1ml xylene was added in each labeled Eppendorf tube for 10 min and
then centrifuged at 14000 rpm for 10 min, then supernatant was discharged.
This step was repeated at once, 1 ml of absolute ethanol was added and the
tubes were centrifuged for 10 minutes’ supernatant was discharged

Then 80% ethanol 1 ml was added for 10 min and then was centrifuged at
14000 rpm for 10 min then supernatant was discharged and repeat this step.
Then 50% ethanol 1 ml was added for 10 min and then was centrifuged at
14000 rpm for 10 min then supernatant was discharged and repeat this step

at once time, Then 1 ml H,O was added and incubate at 4C for overnight.
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3.14.2.Digestion of protein: -

Samples were centrifuged at 14000 rpm for 10 min then supernatant was
discharged, and 700ul of nucleic acid lysis buffer was added, then 50ul of
proteinase k was added, then incubate for 24hrs at 65°C, and additional 50ul
proteinase-k was added and incubate for 24hrs at 65°C.

3.14.3.Precipitation and Isolation of DNA: -

Saturated NACL 250ul was added, the tubeswere stand at room temp for 10
min, and then was centrifuged at 14000 rpm for 10 min then supernatant
was aspirated to clean micro centrifuge tube, and 1 ml of ice-col 100%
ethanol was added and mixed and placed at -20°C for 20min ,and
centrifuged at 14000 rpm for 10 min, then supernatant was discharged, and
wash with 1.5 ml of 70% ethanol, was add then centrifuged at 14000 rpm for
10 minutes, and supernatant was discharged, allow to air dry for 10 min ,
and then 60ul of TE buffer was added

3.15. HR-HPV PCR detection:

E1, genes regions of HR-HPV type (68), was detected PCRwas done using
Maxime PCR Premix kit (INtRON, Korea) and using specific primers from
(Macrogen, Korea), ready mix, the primers sequences were.

Reversed: 5-AAGGCACARGGACACAACA-3

Forward: 5-GCGTCCTAAWGGRAAYTGGTC-3

To each sample in the new sterile tube 5 ul of PCR-mix-1, 6 ul of 2, 5 x
buffer and 2 pl of TagF Polymerase were added to prepare Reaction Mix.
Then 10 pl of Reaction Mix was added to each sample tube, then to
appropriate tube 2 puL of qualified DNA sample was added.

(Amplicon (bp) was 250-325 bp).

For HPV an initial denaturation at an initial denaturation step was 94°C for

two minutes followed by 40 cycles of 30 seconds for secondary denaturation
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(94°C), 20 seconds for annealing (63°C), 40 seconds for first extension
(72°C), with three minutes to additional extension step at 72°C after the last
cycle.

3.15.1. Gel electrophoresis: -

1% agarose gel in 1 X TBE was prepared first, thereafter five pl of the PCR
product was placed in well of gel electrophoresis (S/N 0706.11016 Biometra
GmbH, Rudolf-Wissell-Stralie 30, D-37079 Gottingen-Germany) for 20 min
(V 59, A 34). After that gel electrophoresis was estimated under ultra violet
using Gel documentation (S/N BUV025080832/1504-586, Biometra GmbH,
Rudolf Wissell-StraRe 30, D-37079 Gottingen- Germany) to detect presence
or absence of band for HPV-68.

14



Chapter four

Result: -
A total of 40 cases (patients with histopathological confirmed cervical
squamous cell carcinoma) was included in this study. The age of patients
was ranged from 30-70 years with average mean of 50 years, most of
patients were above forty, and the seventh decant reported to be the highest
frequency as showed in table 4.1,In table.4.2. observe of frequency
histological type of SCC, keratinize type is more frequency (87%) than non-
keratinize (13%), and result PCR test was negative for HPV-68 in all cases

was show in table 4.3.
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Table 4.1. the age frequency among study population

Age group Frequency Percent
30-40 5 12%
41-50 10 25%
51-60 10 25%
61-70 15 38%
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Table 4.2. The frequency of histological types

Histological type Frequency Percent
Keratinized 35 87%
Non keratinized 5 13%
Total 40 100%
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Table 4.3. DNA testing of HPV -68 among cases

Negative Positive Total

40 0 40
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Figure (1) Agarose gel electrophoresis of convention PCR products -1

ladder(100bp) 2: positive control 3,4,5: negative samples.
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Figure (2) Agarose gel electrophoresis of Convention PCR products
1= ladder(50bp): 2,3,4,5,6,7,8: negative samples.
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Chapter five

Discussion: -

It was well recognized that the association of HPV and cervical
carcinogenesis was based on the presence of HPV DNA sequence, ( Molijn,
A., Kleter, B., Quint, W. & van Doorn, 2005).

Persistent infection by oncogenic types of HPV is considered as etiological
factor for cervical carcinoma development. Although HPV is not a sufficient
factor for developing the cancer, several other co factors were identified,
such as: infection by other sexually transmitted diseases (STI) (HIV,
Chlamydia trachomatis Cytomegalovirus, (Missaoui et al.,, 2010)
Chattopadhyay, 2011) and Herpes Simplex Virus (HSV-2). (Di Lucaet al.,
1989) .

The Present study aimed to investigate the HR-HPVs geno type 68 by using
PCR and method among cervical squamous cell carcinoma, as the first time
in Sudan Concerning HPV-68 infection among cervical cancer.

The current study showed that most of cervical cancer patients were in the
higher age, this is in keeping with the natural history of HPV infection.

The mean age at presentation was 50 years, which were higher compared to
studies conducted byReimers et al., 2009, but similar to studies done
byKrishnamurthy et al., 1997,Herbert et al., 2001 and Patel et al., 2009.Also
the same age was obtained in Iran by Zarchi and his team, their study
concluded that, the average age group incidence of 50 years (Zarchi et al.,
2010). Our findings were consistent with global reports (Pagliusi and
Garland, 2007) and national study byHusain et al, they concluded that; the

commonest age group affected was patients grouped between 61- 70 years
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(38%) followed by 51-60 years (25%) and 41-50 years (25%) and lowest age
group was affected between 30-40years (12%),(Husain et al., 2011)

Our study showed that keratinized SCC was more frequent than non-
keratinize among Sudanese women with SCC as the keratinized one
represents (87%) compared with non-keratinized SCC which comprised
(13%).

The present study reveals that HPV-68 subtype was not detected, that
neglect the role of this sub genotype in the causation of cervical cancer in
Sudan, the prevalence of this virus was variable according to the geographic
area for example it was (12.2%). In Sudia Arabia as reported by (Al-
Muammar et al, 2007).It was (7.4%) in Madrid, Spain as reported by
(Benjamin Garcia-Espinosa et al., 2012). In Poland as reported by Slawa
Szostek et al (the prevalence of HPV among women was 1%) (Slawa
Szostek et al., 2008).
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5.2 Conclusion
» The infection with HR-HPV subtypes 68 is not observed among
Sudanese women with cervical cancer in Sudan.
> keratinizing SCC was predominant type over the non-keratinizing
SCC.
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Recommendation: -
On the basis of the obtained results we recommended: -
e Further studies with large sample size could be done to highlight this

area
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Figure (3) Microcenterfuge device
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Figure (4) Thermal cycle device
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Figure (5) gel electrophoresis and power supply device
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Figure (6) UV Light transilluminater device
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