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Detection of Herpes Simplex Virus and Human
Papilloma Virus in Ophthalmic Pterygium
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Purpose. To evaluate the presence of herpes simplex virus (HSV)
and human papilloma virus (HPV) in pterygia and phenotypically
normal conjunctiva and the possible relation between viral pres-
ence and clinical information. Methods. Fifty pterygia and respec-
tive conjunctival specimens were obtained. A personal and family
history was recorded for each patient. HSV and HPV detection and
typing were accomplished by polymerase chain reaction amplifi-
cation of viral sequences. Results were statistically analyzed. Re-
sults. HSV (type 1) was detected in 11 (22%), HPV (type 18) in 12
(24%), and both HSV-1 and HPV-18 in 3 (6%) of pterygia. No
conjunctival specimen displayed HSV, whereas HPV was detected
in four (8%). Postoperative recurrence and history of conjunctivitis
were significantly more common in patients with simultaneous
detection of HSV and HPV. Conclusion. The fact that HSV was
not detected in conjunctival specimens implies a more specific
correlation with pterygium, as compared with HPV. The detection
of potentially oncogenic viruses, such as HSV and HPV, supports
the concept that pterygium can be considered a neoplastic condi-
tion. The correlation of postoperative recurrence and a history of
conjunctivitis with the simultaneous detection of HPV and HSV,
implies a possible viral cooperation affecting the clinical profile of
pterygium.

Key Words: Pterygium—Polymerase chain reaction—Herpes
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PURPOSE

Pterygium is a lesion of the corneoscleral limbus. Although
benign in nature, it can threaten vision in many ways and a surgical
excision is commonly indicated.” Despite numerous theories thus
far, the exact pathogenesis remains unknown, although a strong
correlation with environmental exposure (e.g., to sunlight, dust,
and wind) has been accepted.? Other factors proposed to be im-
plicated are inheritance, possibly in an autosomal dominant form,’
immunologic reactions, possibly as a type I mechanism involving
deposition of IgE in the stroma,* tear film disturbances, although
such disturbances could be either a cause or result of pterygium,’
light focusing by transcameral pathways,” irradiation,® and chronic
local inflammation.” Additionally, genetic alterations, such as loss
of heterozygosity, have been found in pterygium, especially at
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chromosomal areas 17q, 9p, and 9q, suggesting the possible in-
volvement of tumor suppressor genes in the pathogenesis of this
condition.”®

Previous studies have reported the occasional presence of herpes
simplex virus (HSV)® and human papilloma virus (HPV)'® in oph-
thalmic pterygia. HPV has also been isolated from neoplastic con-
ditions of cornea and conjunctiva.'' Additionally, there are reports
that HSV is involved in tumorigenesis.'*'* Taking into account
that pterygium has been proposed to be a neoplastic condition,” the
presence of potentially tumorigenic viruses implies a possible in-
volvement of viral infection in the pathogenesis of this condition.
The current study aims at evaluating the presence of HSV and
HPV in pterygia and adjacent phenotypically normal conjunctiva
as well as the possible correlation of results with clinical informa-
tion.

METHODS

The samples were obtained from patients successively treated at
the Ophthalmological Clinic of the University Hospital of Herak-
lion, Crete, Greece. Medical and ophthalmologic histories were
recorded for each patient, a slit-lamp examination was performed,
and pterygia were photographed before surgery. The lesions were
excised in toto, under local anesthesia, using the bare sclera tech-
nique.! In each case, a specimen of adjacent clinically normal
conjunctival tissue (from 12 o’clock of corneoconjunctival lim-
bus), was obtained. Immediately after surgery, tissue specimens
(either pterygia or conjunctiva) were stored at —70°C. DNA ex-
traction was subsequently performed under a standard protocol
using organic detergents.'*

Fifty pterygia were obtained, 24 (48%) from men. All patients
were from rural areas of Crete. The average age (mean + SE) was
65 = 1.96 years (range, 30-92 years) and 69 * 2.95 years (range,
30-92 years) in men and 61 + 2.43 years (range, 39-84 years) in
women. In 26 cases (52%), pterygium did not extend beyond 1 mm
on the corneal surface, whereas in 24 cases (48%), it was more
advanced.? In 48 cases (96%), the location of the pterygium was
nasal and in 2 cases (4%), it was temporal to the cornea. Bilateral
presence of pterygium was observed in 18 patients (36%). In 37
cases (74%), pterygium was operated for the first time; in 6 (12%),
for the second time; in 6 (12%), for the third time; and in 1 case
(2%), for the fourth time. Pterygium was reported to exist on the
average for 11.89 + 1.37 years (range, 0.5-35 years) before the
operation. In 26 patients (52%), other ophthalmologic conditions,
apart from pterygium, such as cataract, glaucoma, and ophthalmic
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TABLE 1. Incidence of HPV and HSV in examined pterygia and
respective confunctival specimens

Positive pterygium Positive conjunctival

Virus specimens (n, %) specimens (n, %)
HPV 12 (24%) 4 (B%)
HSV 11 (22%) 0

allergic reactions, were diagnosed. Clinical signs of either active
HPV or HSV infection were not found in any case. Additionally,
no patient reported an ophthalmologic history compatible with
either HSV or HPV infection. Eleven patients (22%) reported the
use of eye drops (including steroid and nonsteroidal antiinflam-
matory therapy, decongestants, and artificial tears) for the allevia-
tion of symptoms related to pterygium. A positive family history of
pterygium (occurrence of pterygium among first degree relatives)
was reported in 11 patients (22%). A history ol conjunctivitis,
either a chronic irritation or frequent episodes of inflammation,
was reported by seven (14%) patients.

A 25-pL polymerase chain reaction (PCR) was performed, con-
taining 200 ng of genomic DNA, I uM of each primer, 250 pM of
deoxynucleoside triphosphates, 2.5 pL of 10X buffer (670 mM of
Tris HCL, pH 8.5; 166 mM of ammonium sulphate; 67 mM of
magnesium chloride; 1.7 mg/mL of bovine serum albumin; 100
M of B-mercaptoethanol: and 1% (wt/vol) Triton X-100) and 1
unit of Tag DNA polymerase. HSV presence was initially evalu-
ated with general primers for the amplification of a 476-base pair—
long sequence from the DNA polymerase genes of HSV-1 and
HSV-2.'" Subsequently, HSV-positive samples were further clas-
sified into HSV-1—positive and HSV-2-positive with the use of
type-specific primers, amplifying a 93-base pair fragment of
HSV-2 glycoprotein C gene and a 110-base pair fragment of
HSV-1 thymidine kinase gene.'® General primers GP5 and GP6
(from HPV L1 gene, with a 150-base pair PCR product) were used
for the detection of HPV.'” Further typing of HPV was accom-
plished with strain-specific sets of primers (amplifying sequences
within the E6 gene).'® DNA samples extracted from cell cultures
infected with HSV and HPV were used as positive controls.

The reactions were initially denatured for 3 minutes at 94°C.
Thirty-five cycles were used in all cases. In each cycle, denatur-
ation was performed at 94°C (50 seconds for HPV and 60 seconds
for HSV). Annealing was performed at 52°C for 45 seconds (HPV)
and at 64°C for 40 seconds (HSV). Extension was performed at
72°C for 50 seconds in both cases. In a 2% agarose gel-containing
ethidium bromide, 10 pL of the PCR product was electrophoresed.
In each case, negative control samples were also electrophoresed,
allowing direct comparison with pterygial, conjunctival, and posi-
tive control specimens. Gels were subsequently examined under
ultraviolet light. In the case of HSV typing, PCR products were
electrophoresed in a 10% polyacrylamide gel and were silver
stained. The analyzes were performed twice and the results were
highly reproducible. Statistical analysis of the results was per-
formed with the package SPSS 8.0 for Windows (SPSS, Chicago,
IL, U.S.A.). Statistical significance was set at p < 0.05.

RESULTS

The frequency of viral detection in the examined samples of
pterygium, as well as normal conjunctiva, is shown in Table 1. In

50% (two of four) of HPV-positive conjunctival specimens, re-
spective pterygium specimens were not HPV-positive. HSV-1 was
detected in all HSV-positive samples, whereas HPV-18 was de-
tected in all HPV-positive samples. In three cases. both HPV and
HSV DNA were detected in the examined pterygial specimens.
The history of conjunctivitis was significantly correlated with
the simultaneous presence of HSV and HPV (Pearson bivariate
correlation coefficient = +0.41: p = 0.04). Postoperative recur-
rence wis more common in patients with a simultaneous detection
of HSV and HPV, although the correlation was not statistically
significant (Pearson bivariate correlation coefficient = +0.28: p =
0.06). The correlation between the isolated detection of either HSV
or HPV and the clinical parameters examined was not statistically
significant. Representative cases of HSV-positive and HPV-
positive samples are shown in Figures | and 2, respectively.

DISCUSSION

Ophthalmic infection by HSV-1 is reported to be the most com-
mon cause of blindness due to infection in the United States.'
After the initial active stage, HSV infection can become latent, as
confirmed by both viral culture and DNA hybridization tech-
niques.”™*' Neurons are the most frequent site of latent infection.
According 1o the “skin trigger theory,” HSV released from gan-
glion cells continuously reaches peripheral sites, where it can be
reactivated in situ in response to various stimuli.” It has been
shown that electrical stimulation of trigeminal ganglion in rabbits
with latent HSV infection enables isolation of the virus from tears
in the absence of clinical ocular infection.” Apart from the release
of HSV from ganglion cells. it has been proposed that the virus can
also remain latent in non-neural sites, such as the cornea.”' More-
over, HSV-1 has been isolated from chronic eyelid and conjunc-
tival lesions in animal models™ and can cause chronic blepharitis
and conjunctivitis (as well as Keratitis) in humans, although the
pathogenesis of these inflammatory ocular and dermal lesions is
not well understood.™

The detection of HSV in pterygia examined in the current study,
complies with the results of a previous work.” In both studies,
HSV was not detected in any phenotypically normal conjunctival
specimen, suggesting that HSV could have a specific role in pte-
rygium pathogenesis. Nevertheless, a causal relation between HSV
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FIG. 1. Agarose 2% gel with electrophoresed PCR products (476
base pairs sequence of HSV DNA polymerase gene). Lanes 1 and 2
are blanks; lanes 3 and 4, positive controls; lane 5, DNA marker; and
lanes 6-9, positive specimens.
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FIG. 2. Agarose 2% gel with electrophoresed PCR products (150
base pairs sequence of HPV L1 gene). Lane 1 is blank; lanes 2-5,
positive specimens; lane 6, DNA marker; and lanes 7 and 8, positive
controls.

infection and the development of the pterygium cannot be proved
on the basis of present findings. The detection of HSV could be
coincidental, perhaps as a result of a skin-trigger—type mechanism
due to the irritating effect of pterygium. The detection of HSV-1 is
in agreement with the fact that ocular herpetic infections, particu-
larly those concerning the outer eye, such as herpetic keratitis and
conjunclivitis, are most frequently caused by the this type of
HSV.**

Over 70 types of HPV, belonging to the Papovaviridae family,
have been described thus far.”® It has been proved that HPV pos-
sesses oncogenic potential and contributes to the development of
various preneoplastic and neoplastic conditions.”® DNA of many
types of HPV, particularly of types 16 and 18, has been detected in
papillomas, dysplasia. and cancers observed on the eyelids, lacri-
mal outflow tract, conjunctiva, and cornea.””*® The detection of
polyclonal HPV antigen from a set of pterygia, as well as normal
conjunctival specimens, has been reported in the past.'” In the
current study. based on a different method (PCR amplification of
HPV DNA sequences). the presence of HPV in pterygial tissue, as
well as normal conjunctiva, is confirmed. The fact that HPV-18
was detected in all cases is in agreement with reports that this type
of HPV is commonly implicated in ophthalmic dysplasias and
neoplastic lesions.”™ Pterygium has been considered a neoplastic
condition because, apart from the tendency to grow in size, post-
operative recurrences are common and sometimes more aggressive
than the primary lesion, requiring more sophisticated surgery.'
Furthermore, fibroblasts from pterygia have been shown to behave
as neoplastic cells in vitro,” and random histologic examination of
excised lesions has revealed neoplastic features.™ The detection of
HPV in pterygium further supports the neoplastic nature of this
condition.

Apart from HPV, there are strong indications that HSV is also
involved in a multistage process of oncogenic transformation.'*'?
The virus has been reported to display co-carcinogenicity in vivo
by enhancing the oncogenic capacity of chemical carcinogens,
through promotion of the chemical carcinogen-induced activation
of certain cellular proto-oncogenes and inactivation of P53.*" Un-
like other DNA tmor viruses, the transformed cells do not con-
sistently retain or express a given set of viral genes. HSV-mediated
transformation can be obtained using fragments of viral DNA that
did not wholly encode viral proteins.'* The failure to detect viral
DNA in all transformed cells led to the “hit-and-run™ hypothesis of
HSV transformation.'> HSV can cause both point mutations and
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gene rearrangements, as well as induce gene amplification, par-
ticularly of sequences harboring an origin of replication, such as
SV40 or papillomaviruses.'* It has been suggested that HPV and
HSV fragments can coexist and perhaps cooperate during mul-
tistep transformation.**** The interaction between these viruses
could possibly affect the clinical profile of pterygium, as indicated
by the fact that the postoperative recurrence and history of con-
junctivitis were more common in patients with simultaneous de-
tection of HSV and HPV.
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