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Abstract
Many factors like exposure to UV radiation, climatic condi-
tions, genetic predisposition, immunological state and, more 
recently, the presence of HPV have been implicated in the 
genesis of some lesions of the conjunctiva, especially the 
carcinoma. The study was carried out to detect Human Pap-
illoma Viruses HPV type 16 in conjunctival intraepithelial 
neoplasia patient in Khartoum state, Sudan during the period 
from March to July 2019. A total of 50 Formalin-fixed paraf-
fin-embedded Samples were collected from conjunctival in-
traepithelial neoplasia patients attending the Radiation-Iso-
topes Centre, Khartoum, Sudan by using polymerase chain 
reaction. Out of 50 patients 30 (60%) males and 20 (40%) 
females, with a mean age of 38 years, in range from 15-70 
years. The result showed 7 (14%) was positive for HPV-16 
and 43 (86%) were negative. Our results show that HPV-16 
infection is associated with conjunctival intraepithelial neo-
plasia, but does not act alone in the development of con-
junctival epithelial neoplasia. However, additional studies 
with a larger number of samples will be necessary.
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cellular proliferation. HPVs have been identified in as-
sociation with a variety of benign and malignant epi-
thelial lesions ranging from common cutaneous warts, 
respiratory papillomatosis, pterygium, and papilloma 
of the conjunctiva to an expanding epidemic of sexual-
ly transmitted anogenital condyloma and cervical can-
cer [1,2]. The potential for malignant transformation of 
some HPV is related to its ability to bind tumor suppres-
sor proteins in the host, thus affecting the cellular cycle 
of the infected cells [3]. The HPV already identified in 
the conjunctiva are of the high risk types 16 and 18 and 
the low risk types 6 and 11 [4,5]. Family history, age, 
ethnic origin, environment and genetic factors are the 
only firmly established risk factors for cancer. The con-
junctiva is the clear, thin membrane that covers part of 
the front surface of the eye and the inner surface of the 
eyelids. It has two segments includes Bulbar conjuncti-
va, which it’s the portion of the conjunctiva covers the 
anterior part of the sclera (the “white” of the eye). The 
bulbar conjunctiva stops at the junction between the 
sclera and cornea; it does not cover the cornea and the 
Palpebral conjunctiva that covers the inner surface of 
both the upper and lower eyelids. The first demonstra-
tion of HPV in the conjunctiva was in the 1980’s. Earlier 
studies have implicated HPV infection in the pathogen-
esis of conjunctival papillomas because of the frequent 
finding of koilocytotic features in these lesions. More 

Introduction
Papillomaviruses are small, non-enveloped, epithelio-

tropic, double stranded DNA viruses that infect muco-
sal and cutaneous epithelia in a wide variety of higher 
vertebrates in a species-specific manner and induce 
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protein down and the DNA remain in the aqueous layer) 
then vortexed and centrifuged at (3000-6000 rpm) for 
57 minutes, two layers appeared. The aqueous phase 
(upper layer) was transferred carefully to clean falcon 
tube, and to which 3 times volume of cold absolute eth-
anol was added to precipitate the DNA then shaked in-
cubated over night at -20 °C. on 4th day The tube was 
centrifuged 6000 rpm for 10-15 minutes. The superna-
tant was poured off without disturbing the precipitate, 
and then washed with 4 ml of 70% ethanol (Rehydra-
tion). The tube content was centrifuged at 6000 rpm for 
10-15 minutes, the ethanol was discarded and the tube 
is left to air dry. The pellets were suspended in 50 µl 
deionized water or TE (buffer EDTA chelates any Mg2+ 
helping to inactivate DNases) then vortexed and left to 
dissolve at 4c overnight and stored at -20 °C until tested.

Detection of HPV16 DNA by using PCR

PCR was performed and the test was carried 
out using following primers: forward: 5-ACCCAG-
TATAGCTGACAGT-3 and reverse: 5-CTCGTTTATAAT-
GTCTACACA-3. Each reaction was performed in total 
volume of 25 µl, containing 5 µl master mix (Solis Bio 
dyne master mix), 2 µl of primer, 5 ng/µg of DNA and 
13 µl of distilled water. The PCR was performed for 
35 cycles at 94 °C for 1 min for denaturation, 49 °C 
for 1 min for annealing and 72 °C for 1 min for exten-
sion; the final extension at 72 °C for 7 min [8]. 5 µl 
of the PCR product was analyzed using 1% Agarose 
gel electrophoresis, and stained with 0.15% Ethidium 
bromide and the product was visualized using UV gel 
documentation system. The expected size of HPV 
16DNA amplicon is 512 bp.

Data analysis
The Statistical Package for Social Sciences (SPSS 25) 

was used for statistical analysis.

Results
A total of 50 Formalin-fixed paraffin-embedded 

Samples were analyzed to determine the prevalence 
of Human Papilloma Virus Type 16 (HPV-16) among 
Sudanese conjunctival intraepithelial neoplasia pa-
tients attending the Radiation-Isotopes Centre, Khar-
toum, Sudan by using polymerase chain reaction. Out 
of 50 patients selected 30 (60%) males and 20 (40%) 
females, with a mean age of 38 years, in range from 
15-70 years. The result showed that out of 50 Forma-

recently, the presence of HPV capsid antigens and DNA 
sequence has been documented in conjunctival neo-
plasms, including papillomas, dysplasia, and squamous 
cell carcinomas [6,7]. However, the frequency of HPV 
DNA detection in the conjunctiva varies considerably 
[4]. The aim of our study to assess the frequency of HPV 
type 16 in different grades of conjunctival intraepi-
thelial neoplasia in order to prevent this disease.

Materials and Methods

Study design
A cross-sectional descriptive study was carried 

out in the period from March to July 2019 involving 
a group consisted of 50 conjunctival cancer patients 
(60% male and 40% female) attended department of 
histopathology in KRIC in Khartoum State, Sudan. The 
patients’ ages ranged from 15 to 70-years-old. The 
demographic data collected included Patient num-
ber, Name, age, gender, residence, metastasis, site of 
biopsy, tumor histology, tumor grade, as lymph vas-
cular invasion, surgical margin. Samples (Paraffin em-
bedded tissues) were collected from the KRIC. Paraf-
fin-embedded formalin-fixed tissues were collected 
from these patients and tested for the presence of 
HPV16 DNA using conventional PCR in the Molecular 
Biology Research Lab, International University of Afri-
ca in Khartoum State, Sudan. Ethical approved by the 
KRIC committee, International University of Africa, 
Faculty of medical laboratory sciences, Department 
of Microbiology. For collecting the samples and all 
patients included in this study was told for the study 
purpose and asked for agreement and verbal consent 
was obtained.

Sample collection
A total of 50 Formalin-fixed paraffin-embedded 

Samples were collected from conjunctival cancer pa-
tients attended KRIC. From each patient, the sample 
collection involved 8 cuts each one of 10 um thick-
ness which collected in sterile Eppendroff’s tube con-
tainers and kept at RT until used.

Laboratory Work and Protocols

DNA Extraction
DNA was extracted from 8 cuts of paraffin embed-

ded tissue sample each one of 10 µm, following DNA ex-
traction with Guanidine method. 2 ml of WBC lysis buf-
fer was added to tissues in falcon tube and incubated 
at 98 °C for 15 minutes then vortex and left to cool. 10 
µl of proteinase k was added with gentle vortexing and 
incubated at 56c overnight. On second day the mixture 
was vortexed and cooled, 10 µl of proteinase k was add-
ed and vortexed gently then incubated at 65c overnight. 
on third day, 1 ml of guanidine and 300 µl of ammonium 
acetate was added and incubated at 65c for 1h 30 min-
utes then vortexed gently and cooled at RT. 2 ml of cold 
chloroform was added to the tube (to precipitate the 

Table 1: Frequency of HPV-16 DNA among Sudanese con-
junctival intra-epithelial neoplasia patients according gender.

Gender HPV -16 DNA  Total (%)
Positive (%) Negative (%)

Male 5 (10%) 25 (50%) 30 (60%)

Female 2 (4%) 18 (36%) 20 (40%)

Total 7 (14%) 43 (86%) 50 (100%)
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objects [14]. The former mechanism could easily explain 
the conjunctival papillomas found in children, but not 
necessarily those of adults. Our study which Evaluated 
the possible existence of HPV16 genome in Conjuncti-
val Neoplasia demonstrated that despite the high sen-
sitivity of conventional PCR methods, out of 50 patients 
selected 30 (60%) males and 20 (40%) females, the re-
sult showed that out of 50 Formalin-fixed paraffin-em-
bedded Samples investigated, 7 (14%) was positive for 
HPV-16 and 43 (86%) were negative. Earlier studies have 
demonstrated a close linkage between conjunctival 
papillomas and HPV-16 were carried out by McDonnell 
1989 and Saegusa 1995 [15,16]. We used the PCR tech-
nique in our study because it shows the most sensitivity 
of all the available methods. Also has been widely used 
over recent years for the detection of HPV in cutaneous 
and mucosal lesions [17].

Conclusion
The etiopathogenic role of HPV-16 in the conjunctiva 

is yet to be established. Our results show that HPV-16 
infection is associated with conjunctival intraepithelial 
neoplasia, but does not act alone in the development 
of conjunctival epithelial neoplasia. However, additional 
studies with a larger number of samples will be neces-
sary.
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Figure 1: HPV-16 DNA results (512bp) on 1.5% agarose gel. Lane M shows 100 bp DNA marker, lane 11 shows negative 
control, lane 10 shows positive control, lanes 1, 2, 3, 4, 5 and 9 show negative results, lanes 6, 7 and 8 show positive results.
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