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Abstract

A captive loggerhead turtle (Caretta caretta) of unknown sex, 3 years of age, pre-
sented with bilateral mucoid secretions, severe chemosis, conjunctival hyperemia,
and globe retraction. The animal was evaluated ophthalmologically and systemi-
cally, and hematological, microbiological, and conjunctival cytological and biopsy
samples were collected for complementary diagnosis. The histopathological exami-
nation showed amphophilic intranuclear inclusions associated with severe inflam-
matory infiltrate. The diagnosis of Chelonid alphaherpesvirus 5 (ChAHV 5) was
confirmed with end point PCR. Following systemic treatment with L-lysine, acyclo-
vir and vitamin A, the ocular signs resolved. No amphophilic intranuclear inclusions
were seen in a follow-up biopsy 5 months later, and there has been no recurrence
of clinical ophthalmic signs during a 4-year follow-up. It is suggested that ChAHV
5 be considered as a differential diagnosis in captive marine turtles that present for

conjunctival disease other than fibropapillomatosis.
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Alphaherpesvirinae subfamily viruses, including chelonid
alpha herpesvirus (ChAHV) types 1, 5, and 6, have been

The loggerhead turtle (Caretta caretta) is classified as a crit-
ically endangered to vulnerable species, depending on the
geographic region.1 It has a wide geographic distribution,
and its habitat includes subtropical and temperate coastal re-
gions.1 Brazil is the major reproductive niche of the species
in the south Atlantic and has a number of national conserva-
tion centers to study the animals.”” Due to the importance of
vision for this species, recognition and diagnosis of ophthal-
mic diseases are crucial to its preservation.4

Herpesviruses affect different classes of vertebrates and
may coexist with their host for long periods of latency.5

© 2020 American College of Veterinary Ophthalmologists

described in species of the order Testudines, which includes
turtles, tortoises, and terrapins.®’ Compared to other reptilian
taxa, there is a high incidence of herpesvirus infection in this
order, and the virus is isolated from both diseased and healthy
animals.® Chelonid herpesvirus infection in sea turtles has
been implicated in the gray patch and lung-eye-tracheal dis-
eases, which are associated with ChAHV1 and ChAHV®6,
respectively.6

The most common clinical ocular manifestation of
ChAHVS infection in sea turtles is fibropapillomatosis.5
However, there are also reports of ChAHVS isolation in
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healthy loggerhead turtles.™® This may be because of the
complex, multifactorial etiopathogenesis of herpetic disease,
which involves environmental factors such as pollutants and
water temperature, as well as the degree of virulence of the
etiological strain.>> Indeed, juvenile loggerhead turtles have
a lower incidence of herpetic disease, since as prejuveniles
they live in open seas (pelagic), and only as juveniles and
adults do they move to coastal areas (neritic) where they have
greater exposure to anthropic actions and environmental al-
terations.’ However, due to a different habitat and a devel-
oping immune system, juvenile loggerheads have a higher
incidence of disease, similar to that reported in the green sea
turtle.>’

Less common ocular manifestations of herpetic disease
have been reported, but to the best of our knowledge these
reports are restricted to descriptions of clinical signs, with
no data provided on diagnostic workup, treatment, or fol-
low-up.4’9 Here, we report on an atypical case of ChAHVS in
a captive loggerhead turtle presenting with bilateral chemo-
sis, conjunctival hyperemia, and mucoid secretions. Clinical,
hematological, microbial, cytological, histopathological,
and end point PCR findings, treatment, and follow-up are
described.

2 | CASE HISTORY AND
COMPLEMENTARY DIAGNOSTIC
TESTS

The study was conducted at the TAMAR Project Center,
Mata de Sdo Jodo, Bahia, Brazil (lat. 12.5694 S, long.
37.9887 W). The Center's tanks comply with the published
requirements for care and maintenance of captive sea tur-
tles.'” The animals lived in a tank not covered, located in
an outdoor area. The tank's area and volume were 119.7 m?
and 102 000 L, respectively, and its depth 0.6 to 1.25 m.
Tank water is taken from sea and filtered using sand filter,
with 100% of the water renewed daily. The salinity and

temperature of the water are maintained at 30 ppm and 27-
30°C, respectively. Chlorine is used to disinfect the tanks
when they are washed (1-2 times a week) and is also added
to the water to reduce organic matter (0.5 ppm daily). The
tanks are vacuumed daily to remove stool and other debris.
The water from the tanks is filtered and returned to the sea
free of chlorine. The animals’ diet is based on fish offered
inside the tank, with the leftovers removed after feeding.
Animals also receive seaweed or vegetables and vitamin
supplementation twice a week.

In May 2016, keepers noted signs of ophthalmic disease
in a 3-year-old loggerhead turtle (curved carapace length
54.6 cm, weight 19.2 kg) of unknown sex that was kept in
an enclosure with five more animals from the same hatch-
ing. Clinical signs included bilateral mucoid secretions and
chemosis which were more pronounced in the right eye,
conjunctival hyperemia, and bilateral globe retraction.
Blepharospasm (especially of the left eye) was also noted,
though its extent seemed to be limited by the severe chemo-
sis (Figure 1). No other periocular or ocular surface abnor-
malities were seen, and fluorescein staining was negative
in both eyes.

A comprehensive physical examination by the attend-
ing veterinarian detected no other abnormalities, and there
was no evidence of lethargy or weight loss. All hemato-
logical and biochemical parameters were within normal
range for the specie and age“’12 (Table S1). Complete
physical and ophthalmic examinations, as well as complete
blood count and biochemistry panel, were conducted on
other four Caretta caretta tank mates (Table S1). Results
of these tests were unremarkable, and hematological and
biochemistry values were within normal limits for the
species and age.ll’12 The affected animal was moved to
an isolation tank with the same conditions described pre-
viously. The initial treatment plan included a topical to-
bramycin and dexamethasone solution (Tobrex®, Alcon,
every 8 hours, 8 days) and nepafenac 0.1% (Nevanac®,
Alcon; every 8 h, 8 days), and an intramuscular injection

FIGURE 1

A Loggerhead turtle (Caretta caretta) exhibiting bilateral chemosis and conjunctival hyperemia. (A) Frontal view highlighting

pronounced chemosis in the right eye. (B) Right eye with chemosis and mucoid discharge (white arrow). (C) Left eye with mild chemosis of the

nictitating membrane
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FIGURE 2 Photomicrographs of a conjunctival biopsy from the right eye of a loggerhead turtle (Caretta caretta) (A) Intense subepithelial

inflammatory infiltration (red arrows). (H&E, 40X). (B) Note the presence of amphophilic intranuclear inclusions (white arrows) (H&E, 100X). (C)

Note the reduction in the inflammatory infiltration and absence of amphophilic intranuclear inclusions (H&E—40X) after systemic treatment with

vitamin A, acyclovir, and lysine

of meloxicam (Maxican® 2%, Ourofino,; 0.2 mg/kg, every
24 hours, 10 days).13 14 Treatment resulted in a decrease in
the chemosis and conjunctival hyperemia, but as there was
no resolution of the ocular signs, it was decided to collect
conjunctival samples for bacterial culture, cytology, and
histopathology. First, bacteriology samples were collected
with the animal under manual restraint, using swabs that
were immediately placed in tryptose agar medium. Then,
one drop of topical anesthetic (Tetracaine chlorhydrate,
Anestesico®, Allergan) was administered and conjuncti-
val cytology samples were collected using a sterile inter-
dental brush (Interdental Brush Conical®, Oral B). These
were spread on glass slides, air-dried, and stained using the
Panoptic fast method.

Culture and identification of the microorganisms were
performed according to routine laboratory techniques,15 and
antimicrobial susceptibility test was performed in accordance
with guidelines for veterinary isolates.'®

Finally, samples for histopathology were collected from
the ventral conjunctival fornix of both eyes. Adson forceps
and Westcott scissors were used to gently lift and cut, respec-
tively, a conjunctival sample of approximately 0.3 mm?. Two
fragments were collected from each eye. The samples were
embedded in paraffin, sectioned, stained with hematoxy-
lin-eosin, and evaluated using light microscopy.

Bacteria isolated from the right eye included
Pseudomonas sp, Shigella sp, and Staphylococcus epider-
midis; Pseudomonas sp and Enterobacter cloacae were
isolated from the left eye. All isolates were susceptible to
polymyxin B, ciprofloxacin, neomycin, tetracycline and to-
bramycin, and resistant to oxacillin, chloramphenicol, and
gentamicin. Exfoliative cells and hyphae were observed in
the conjunctival cytology. The latter is considered part of the
animal's normal flora."”

Conjunctival histopathology showed moderate and dif-
fuse hyperplasia (acanthosis) associated with focal areas of
hydropic degeneration. Amphophilic intranuclear inclusion

bodies associated with severe, mixed subepithelial inflamma-
tory infiltrate were seen, as well as collagenolysis, conges-
tion, and edema. The diagnosis was subacute conjunctivitis
with amphophilic intranuclear inclusions suggestive of che-
lonid herpesvirus 18 (Figure 2A,B).

3 | PCR AND SEQUENCING

DNA was extracted from conjunctival biopsy using DNeasy
Blood and Tissue Kit (Qiagen). End point polymerase chain
reaction (PCR) was performed for five genes associated
with ChAHVS5 (UL18, UL22, UL27, UL 30, and FUS3B),
following standard protocols.® The amplification products
were analyzed in agarose gel (2.0%) and stained with SYBR
Safe (Thermo Fisher Scientific). Samples from ChAHVS5-
positive green sea turtles with known sequences were used
as positive controls. The positive samples were purified
in Illustra GFX PCR DNA and Gel Purification kit (GE
Healthcare), and the obtained UL30 region and UL 18 ampli-
cons were sequenced via use of a BigDye Terminator v 3.1
Cycle Sequencing Kit (Applied Biosystems) and an auto-
matic sequencer (Applied Biosystems/Perkin Elmer, model
ABI Prism 310 Genetic), and aligned with similar ones avail-
able in GenBank. Fragments of DNA polymerase (UL30 re-
gion) and UL 18 region were detected. Phylogenetic analysis
of the 438 bp UL30 region sequence was conducted in Mega
6 based on the neighbor-joining tree method with results
after 1000 bootstrap replicates. The sequence (MK953552)
had 100% homology with sequences previously detected in
green sea turtles from the Brazilian coast.

End point PCR analysis for the target sequences showed
that the sample was positive for ChAHVS. The DNA
polymerase sequence showed enough nucleotides for the
analysis and construction of the phylogenetic tree and was
used to characterize the viral DNA present in the sample
(Figure 3).
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FIGURE 3 Nucleotide phylogenetic tree of DNA polymerase gene (438 bp) of the ChAHVS in a loggerhead turtle with subacute
conjunctivitis using the neighbor-joining distances method, Kimura 2-parameter model, with 1000 bootstrap replicas. SP: Brazil—Sao Paulo; ES—
Brazil—Espirito Santo; BA—Brazil—Bahia; CE—Brazil—Ceard; PR—Brazil—Parana; FL—Florida

FIGURE 4 The patient seen in
Figure 1 five months after the initiation of
acyclovir treatment for ChHAVS infection.
Note absence of chemosis in the (A) Right
eye and (B) Left eye

4 | TREATMENT AND FOLLOW- Five months after starting acyclovir treatment, an-
UP other conjunctival biopsy was collected from the right eye.
Histopathology showed mild epithelial hyperplasia (acan-

Based on the PCR results and histopathological findings, thosis) associated with diffuse hydropic degeneration, in-

the animal was treated intramuscular injections of vitamin A
(A-D-E®, Pfizer; 5.000 Ul/kg, 15 days, every 24 hours) and
orally with L-lysine (Spring Valley Natural Foods; 20 mg/kg,
every 24 hours) and acyclovir (Neo quimica; 80 mg/kg, every
24 hours), based on recommended doses in sea turtles.'*? After
25 days of treatment, during which the animal remained in isola-
tion, there was total regression of the secretions, chemosis, con-
junctival hyperemia, and globe retraction. At this time, acyclovir
treatment was stopped, while treatment with L-lysine continued.

tercellular edema, and discrete inflammatory infiltrate. No
amphophilic intranuclear inclusions were seen. The diagno-
sis was reticular degeneration associated with discrete peri-
vasculitis (Figure 2C).

Supplementation with oral L-lysine was continued for
two years, and no relapse of the secretions, chemosis, con-
junctival hyperemia, and globe retraction was observed
during this time, nor in the next two years of follow-up
(Figure 4).
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5 | DISCUSSION

There are several reasons why we did not initially suspect
herpetic infection in this animal. First, the patient presented
with chemosis, a sign that is seen in cases of blepharitis, kera-
titis, and conjunctivitis in this species, and therefore, it is not
a sign that is specific for a particular diagnosis or etiological
agent.4 Second, the animal was born and bred in captivity,
showed no clinical signs suggestive of immunosuppression,
and water temperature and quality were monitored. In addi-
tion, other animals in the tank were clinically healthy, even
though the virus is widely believed to be transmitted by
water®’ Finally, with the exception of fibropapillomatosis,
reports of herpetic disease in loggerhead turtles are infre-
quent.4’21 Therefore, this atypical presentation of ChAHVS
in a sea turtle demonstrates the importance of molecular and
histopathological diagnosis and appropriate treatment for
ophthalmic diseases in this species.

Histopathology showed amphophilic intranuclear inclusion
bodies, as well as severe inflammation, epidermal hyperplasia,
and acanthosis. These findings are characteristic of viral infec-
tion in affected organs and tissues, as reported in loggerhead
sea turtles” and freshwater turtles.'® In our patient, the amph-
ophilic intranuclear inclusions persisted despite the initial an-
tibiotic and anti-inflammatory treatment, reinforcing the case
for viral etiology. Herpetic infection was not suspected based
on results of the complete blood count, because hematolog-
ical parameters were not consistent with a state of immuno-
suppression in sea turtles.**! It is worth mentioning that there
is a considerable range of normal values for total erythrocyte
and leukocyte counts in young wild turtles,®*"* and therefore,
results of patients’ blood tests should ideally be compared to
those of individuals kept under the same management condi-
tions. In these species, immunosuppression may facilitate viral
infection, especially if the animal is exposed to unfavorable
environmental conditions.*®*' This may explain why viral
infections occur predominantly in juvenile and possibly more
vulnerable sea turtles.’ On the other hand, microbial culture
results were regarded as nondiagnostic because gram-negative
bacteria and hyphae are described as normal microbiota of
captive loggerhead turtles,'” while free-living sea turtles have
predominantly gram-positive microbiota,'” a difference that
may be due to differences in the aquatic environment.

The diagnosis of herpesvirus was confirmed by end
point PCR, which detected the presence of ChAHVS5 DNA.
Phylogenetic analysis revealed a sequence with 100% ho-
mology to other sequences previously detected in ocular
and oral secretions, fibropapillomas, and the skin of green
sea turtles from Brazil (gene codes MH101745, MH144348,
MH101744, MH1017476, MH101747). Our findings demon-
strate that ChAHVS5 can infect other sea turtle species besides
green sea turtles. Though the presence of ChAHVS in ocu-
lar fluids without lesions or clinical presentation of herpetic

conjunctivitis has been previously detected by others,® our
results demonstrate that it can also cause epithelial lysis and
inflammation of the conjunctiva.

ChAHYV is an important cause of morbidity in sea turtles.
Studies suggest that different strains of herpesvirus cause dif-
ferent lesions.”!® The virus can cause latent infection or a
disease that ranges from mild to severe 28.9.21.23 \ith the latter
requiring intensive care and long quarantine of affected ani-
mals.>® The virus may also cause fatal disease in loggerhead
turtles as the proliferating fibropapilloma masses obscure the
eye, causing blindness and inability to feed.>*° The effects
of visceral nodules on organ function, and decreased mobil-
ity due to proliferation on the limbs, are additional causes of
1110rta1ity.2’3’6’7

Treatments described for herpesvirus in reptiles include anti-
virals and supplements that aid in restoring the immune system.
We therefore prescribed vitamin A supplementation and acyclo-
vir at a dose (80 mg/kg) reported for sea turtles with herpesvi-
rus.”’ In another Chelonian species (Testuno sp), acyclovir and
ganciclovir were used to manage herpetic stomatitis.” L-lysine
was added as it may interfere with viral replication, even though
the efficacy of this oral supplementation is controversial.>* The
0.2 mg/kg dose of meloxicam that we used was based on recom-
mendations for reptiles, rather than on species-specific recom-
mendations."*'* In retrospect, the dose may have been too low,
and it is possible that the therapeutic anti-inflammatory effect
was achieved by the topical drug that we used.

In conclusion, chemosis in free-living and captive sea
turtles may be a clinical manifestation of ChAHVS disease.
Diagnosis can be confirmed by histopathology and PCR, and
acyclovir and L-lysine treatment may be efficacious.
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