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RESUMO.- [Detecção e caracterização do herpesvírus 
associado ao �ibropapiloma de tartarugas marinhas 
no Rio Grande do Sul, Brasil.] A �ibropapilomatose (FP) é 
uma doença tumoral benigna que pode causar a morte das 
tartarugas marinhas por di�icultar a sua locomoção, visão 
e alimentação. Pesquisas sugerem o envolvimento de um 
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Fibropapillomatosis (FP) is a benign tumoral disease that affects sea turtles, hampe-
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tissue. The DNA fragment ampli�ied from the �ibropapilloma sample was sequenced and 
allocated in the Atlantic phylogeographic group. This study reports the �irst molecular cha-
racterization of herpesvirus associated with �ibropapilloma in turtles from the coast of RS.
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herpesvirus em associação com fatores ambientais e ge-
néticos como agentes causais da FP. No Brasil, foi descrita 
pela primeira vez em 1986. O objetivo do presente trabalho 
foi detectar e caracterizar esse herpesvírus em tartarugas 
marinhas do litoral do Estado do Rio Grande do Sul (RS). 
De outubro de 2008 a julho de 2010, foram encontradas 
14 tartarugas marinhas entre as praias de Torres e Tava-
res, das quais 11 eram tartarugas verdes (Chelonia mydas) 
e 3 eram tartarugas cabeçudas (Caretta caretta). Todas as 
tartarugas eram jovens e o comprimento curvilíneo de ca-
rapaça médio foi de 37,71±7,82cm, variando de 31 a 55cm. 
Apenas uma tartaruga verde apresentou um �ibropapiloma 
de 1cm, pigmentado e de super�ície papilar. Amostras de 
pele e do �ibropapiloma foram submetidas a PCR conven-
cional e PCR em tempo real para detecção e quanti�icação 
do herpesvírus. Todas as amostras de pele foram negativas 
e o �ibropapiloma foi positivo em ambas as técnicas, apre-
sentando uma carga viral de 9.917,04 cópias de genoma 
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viral/mg de tecido. O fragmento de DNA ampli�icado na 
amostra de �ibropapiloma foi sequenciado e revelou per-
tencer ao grupo �ilogeográ�ico do Atlântico. Essa é a pri-
meira caracterização molecular do herpesvirus associado 
ao �ibropapiloma em tartarugas do litoral do RS.

TERMOS DE INDEXAÇÃO: Fibropapiloma, tartaruga marinha, her-
pesvírus, Brasil.

INTRODUCTION
Fibropapillomatosis (FP) in sea turtles is an emerging dise-
ase, with high prevalence �igures being reported from the 
1980’s on (Herbst et al. 2004). It is characterized by one 
or multiple �ibroepithelial growths whose surface is either 
smooth or rough, apart from the presence of �ibromas in 
viscera (Kang et al. 2008). Tumors are benign, but interfere 
in movement, feeding and operation of organs, weakening 
the animal and even leading to death (Herbst 1994).

The �irst record of FP in the Brazilian coastline was 
made in 1986 (Baptistotte et al. 2005) and since then out-
breaks have been frequently observed in feeding areas. Re-
cords indicate an increase in FP incidence: 3.2% in 1997, 
10.8% in 1998, 10.9 in 1999 and 12.4% in 2000 (Baptistot-
te 2007). Between 2000 and 2005, the average prevalence 
of FP in green turtles in Brazil was 15.41% (1288/8359) 
with 36.94% (181/490) in Ceará (CE), 31.43% (33/105) in 
Rio Grande do Norte (RN), 18.46% (12/65) in Sergipe (SE), 
15.81% (211/1335) in Bahia (BA), 27.43% (469/1710) in 
Espírito Santo (ES), 5.96% (9/151) in Rio de Janeiro (RJ), 
10.73% (371/3456) in São Paulo (SP) and 3.45% (2/58) in 
Santa Catarina (SC) (Baptistotte 2007). In the same period, 
no tumor was recorded in turtles living in the oceanic islan-
ds of Fernando de Noronha and Atol das Rocas (Baptistotte 
2007, Torezani et al. 2010) and there is no of�icial record 
of FP in RS.

The pattern of spreading of FP is that of an infectious 
disease (Herbst et al. 1995). A herpesvirus has been iden-
ti�ied in 100% of tumors induced by inoculation of tumor 
cell in�iltrates (Ene et al. 2005) and 95% of natural infec-
tions (Quackenbush et al. 2001). However, the disease see-
ms have a multifactor character, since the presence of ecto-
parasites (Greenblatt et al. 2004), environmental pollution 
(Torezani et al. 2010, Santos et al. 2010), ingestion of ma-
croalgae (Van Houtan et al. 2010) as well as water tempera-
ture (Herbst et al. 1995) seem to in�luence FP occurrence. 
The herpesvirus detected in �ibropapillomas belongs to the 
family Herpesviridae, subfamily Alphaherpesvirinae, genus 
Scutavirus, and was called chelonid herpesvirus 5 (ChHV-5) 
(ICTV, 2011).

In their phylogenetic analysis of ChHV 5 variants Herbst 
et al. (2004) identi�ied two major clades each with Atlan-
tic and Paci�ic representatives. Analyzing glycoprotein B 
(Greenblatt et al., 2005), four groups of variants were des-
cribed: the Atlantic (formed by sequences from Florida 
and Barbados), the Middle Paci�ic (Hawaii), the Western 
Paci�ic (Australia) and the Eastern Paci�ic (Costa Rica and 
California). Four phylogeographic groups were described: 
the Eastern Paci�ic (consisting of the samples from San Die-
go, Costa Rica and Mexico), the Western Atlantic/Eastern 

Caribbean (Florida samples and Barbados), the Mid-west 
Paci�ic (Australia and Hawaii samples) and Atlantic (Gulf 
of Guinea and Puerto Rico samples) (Patricio et al. 2012).

The present study aimed to formalize the �irst record 
and characterization of ChHV-5 in turtles that live on the 
coast of Rio Grande do Sul (RS).

MATERIALS AND METHODS
Turtles

The 14 turtles used in this study were found beached or 
dead, between October 2008 and July 2010, between the bea-
ches of Torres (31°17’S) and Tavares (29°20’S) on the coast of 
RS. Beached turtles were sent to the Centro de Estudos Costei-
ros, Limnológicos e Marinhos (Ceclimar) for diagnosis and reha-
bilitation. Samples were collected under authorization number 
19116-11, given by Instituto Chico Mendes para a Conservação 
da Biodiversidade, an organ of the Ministério do Meio Ambien-
te. When �ibropapillomas were present, samples were collected 
from growths. In animals with no �ibropapilloma, a fragment of 
neck skin was collected for analysis. All tumor or skin samples 
were analyzed individually. Collections were carried out using 
standard surgical instruments. Specimens were frozen at -80°C 
upon processing.

PCR ampli�ication and genetic typing
Tissues collected were macerated in a 10mM phosphate buffe-

red saline (PBS) pH 7.4 (0.05 g/ 5 mL). The suspension was clari-
�ied at 350 x G for 10 min. DNA extraction was carried out using 
a 200-μL aliquot of the supernatant, according to the method by 
Chomksinsky (1993).

A 2-μL DNA aliquot was submitted to PCR in a �inal 50-μL 
volume using the speci�ic primers for DNA polymerase of turtle 
herpesvirus, GTHV 2 (5’-GACACGCAGGCCAAAAAGCGA-3’) and 
GTHV3 (5’-AGCATCATCCAGGCCCACAA-3’), described by Quacken-
bush et al. (2001). The conventional PCR reaction was conducted 
in 10mM Tris-HCl (pH 8.3), 2mM MgCl

2
, 50mM KCl, 2.5% DMSO, 

0.2mM each dNTP, 10μM each primer, and 2.5 U Taq DNA polyme-
rase (Ludwig Biotechnology Ltda). All samples were denaturated 
at 94°C for 5 min and then were ampli�ied with 35 cycles (94°C 
for 30s, 62°C for 30s, and 72°C for 30s) and then a 10-min cycle 
at 72°C in a Veriti™ thermal cycler (Applied Biosystems), conform 
described by Quackenbush et al. (2001). From each ampli�ication 
reaction, 5μL were electrophoresed in 2% agarose gels. The PCR 
products were 483-bp fragments and were puri�ied using the kit 
GFX Puri�ication (GE Healthcare, UK). Automated sequencing 
was carried out in an ABI-PRISM 3100 Genetic Analyzer automa-
tic sequencer (Applied Biosystems) at the ACTGene Laboratory 
(Centro de Biotecnologia, UFRGS, Porto Alegre, Brazil) using the 
GTHV2/GTHV3 primers.

Subsequently, the nucleotide sequences were processed 
using the BioEdit program and aligned with Clustal W (Thomp-
son et al. 2002), and the resulting sequences were submitted to 
GenBank (http://www.ncbi.nlm.nih.gov). Kimura 2-parameter 
pairwise distances (Kimura 1980), calculated for the different 
nucleotide sequences detected in Brazil, were used to construct 
a phylogenetic unrooted tree by using the neighbor joining dis-
tance methods in the Molecular Evolutionary Genetics Analysis 
software MEGA 4 (Tamura et al. 2007).The following parame-
ters were used for multiple alignment: gap opening penalty = 3, 
gap extension penalty = 1.8, and keeping the default parameters 
(Patricio et al. 2012). The statistical con�idence of the tree topo-
logies was performed by 1000 bootstrap replications using the 
same software.
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Real time quantitative PCR
Samples were also submitted to real time PCR to determine the 

number of copies of viral DNA. The primers (“turtle 5´pol” - 5’AC-
TGGCTGGCACTCAGGAAA3’ and “turtle 3’pol” - 5’CAGCTGCTGCT-
TGTCCAAAA3’)and probe (5’-[6FAM]-CGATGAAAACCGCACCGAGC
GA[TAMRA]-3’) used were previously described by Quackenbush 
et al. (2001), which amplify an 86 bp fragment of the gene of the 
viral DNA polymerase. The reaction was conducted in a 25 μL �inal 
volume formed by 2 μL DNA, 5μM each primer and 10 μM probe 
in 12.5μL Platinum Quantitative PCR Supermix UDG (Invitrogen). 
Reaction mixtures were heated to 50°C for 2 min and to 95°C for 10 
min to activate Taq polymerase followed by 40 cycles of 15s at 95°C 
and 1 min at 62°C in a thermal cycler StepOne™ Real-Time PCR 
(Applied Biosystems) conform described by Quackenbush et al. 
(2001). The standard curves used in reactions were log-transfor-
med serial dilutions of the GTHV DNA pol, constructed by inserting 
a 483-bp fragment of the DNA polymerase gene of the herpesvirus 
in a vector, following the instructions provided by manufacturer of 
the kit TOPO TA Cloning ™ (Invitrogen) (Quackenbush et al. 2001).

Histological analysis 
Sections of tumors were �ixed in formalin 10%. After 5 days, 

specimens were dehydrated, clari�ied, embedded in paraf�in, cut 
into 5μm slices and stained according to the hematoxylin-eosin 
method. 

RESULTS
Between October 2008 and July 2010, 14 turtles were ob-
served, of which 11 were green turtles (Chelonia mydas) 
and 3 were loggerhead turtles (Caretta caretta) (Table 1). 
Only one green turtle presented a �ibropapilloma, whi-
ch measured 1cm, in the pelvic region (Fig.1). The tumor 
surface had a papillary aspect, and was pigmented. All 
turtles were young, of undetermined sex, and curved ca-
rapace length (CCL) varying between 31 and 55cm (mean: 
37.71±7.82cm).

All skin specimens were negative for the herpesvirus in 
both conventional and real time PCR. However, the �ibro-
papilloma sample was positive for the herpesvirus in PCR, 
and detected a viral load of 9,917.04 copies of viral genome 
per milligram of tissue. The number of copies of the geno-
me was obtained by multiplying the value obtained by 7.5, 
the number of dilutions used in the DNA extraction routine. 
The correlation coef�icient of the standard curve was >0.9.

The histopathology analysis revealed a papillary pat-
tern, with the presence of melanocytes, epithelial hyperpla-
sia, hyperkeratosis and a nuclear halo, apart from modera-
te stromal hyperplasia and dyskaryosis (Fig.2).

The amino acid sequence of the sample of �ibropapillo-
ma was con�irmed to be a fragment of the gene of DNA 
polymerase of ChHV-5 by alignment with sequences depo-
sited in GenBank using the BLAST (Basic Local Alignment 
Search Tool). The sequence was deposited under the acces-
sion number JN938584.

DISCUSSION
This is the �irst molecular characterization of ChHV-5 in tur-
tles in RS. In Brazil, DNA of herpesvirus had been detected 
by PCR in samples of �ibropapillomas and blood collected 
in sea turtles in the state of São Paulo (Monezi et al. 2006).

All �ive sea turtle species that occur in Brazil are ob-
served in the country’s southernmost seawaters: Chelonia 
mydas, Caretta caretta, Dermochelys coriacea, Lepidochelys 
olivacea, and Eretmochelys imbricata (Pinedo et al. 1996, 
Marcovaldi & Marcovaldi 1999). The �irst three species 
mentioned are often observed beached on the shores of RS 
(Bugoni et al. 2001) and two were found during the study 
period.

Table 1. Detection of herpesvirus in �ibropapilloma and skin 
samples from sea turtles in Rio Grande do Sul, Brazil

 Number  Species CCL (cm)* Sample PCR Real time PCR**

 001/08 C. mydas 54.0 Fibropapilloma Positive 9,917.04 
 002/08 C. caretta 35.0 Skin Negative Negative
 001/09 C. caretta 32.5 Skin Negative Negative
 001/10 C. mydas 31.5 Skin Negative Negative
 002/10 C. mydas 55.0 Skin Negative Negative
 003/10 C. caretta 32.0 Skin Negative Negative
 004/10 C. mydas 42.0 Skin Negative Negative
 005/10 C. mydas 31.0 Skin Negative Negative
 006/10 C. mydas 35.0 Skin Negative Negative
 007/10 C. mydas 32.0 Skin Negative Negative
 008/10 C. mydas 36.0 Skin Negative Negative
 009/10 C. mydas 38.0 Skin Negative Negative
 111/10 C. mydas 40.0 Skin Negative Negative
 112/10 C. mydas 34.0 Skin Negative Negative

*CCL= curved carapace length, **Copies of viral genome/mg.

Fig.2. Histopathological section of �ibropapilloma showing a pa-
pillary pattern. Hematoxylin-eosin, 5x. 

Fig.1. Fibropapilloma with papillary, pigmented aspect.
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Juvenile sea turtles use the coast of RS for feeding and deve-
loping, especially in summer and spring in the southern he-
misphere (Soto & Beheregaray 1997). The negative result 
of PCR in the skin samples of turtles without �ibropapillo-
matosis shows that they are not carriers of the virus. The 
viral load detected in tumor collected was 9,917.04 copies 
per mg tumor. This value suggests that ChHV 5 plays a do-
minant role in maintenance and introduction of the tumor 
state.

Comparing 6801 bp of the viral genome (Herbst et al. 
2004), 5 viral variants were found in 25 turtles of 3 species 
(C. mydas, C. caretta and L. kempii) and were named Florida 
A, B, C and D and Hawaiian (HA). Variants Florida A, B and 
C are nearly identical. Variant D, which was isolated from 
the loggerhead turtle (Caretta caretta), differs by 5.6% 
from the other variants, whereas the HA variant differs 
from the Florida variants A, B and C by only 2.2% (Herbst 
et al. 2004). The same pattern of variants was maintained 
within the 483-bp sequence of the DNA polymerase (Her-
bst et al., 2004; Patricio et al. 2012) that was analyzed in 
the present study. Sequencing of the �ibropapilloma speci-
mens collected in RS was introduced into phylogeographic 
groups described (Patricio et al., 2012), and was allocated 
in Atlantic group (Fig.3). There is no record of turtle migra-
tion between Brazil and Puerto Rico, but telemetry (Hays et 
al. 2001) and population genetic (Naro-Maciel et al. 2007) 
studies revealed a connection between turtles from Brazil 
and Ascencion Island. The study conducted by Naro-Maciel 
et al. (2007) also indicates the occurrence of haplotypes of 
turtles from Atol das Rocas, Trindade Island, Ascencion Is-
land, Africa, Mexico, Costa Rica and Surinam in turtles ob-
served in Almofala (CE) and Ubatuba (SP) in the Brazilian 
coast. The analysis of more sequences of �ibropapilloma 
samples from the Brazilian coast should show the variants 
circulating in Brazil and whether these variants are related 
to migration.

Histopathology showed the presence of epithelial 
hyperplasia and nuclear halos as described by Matushima 
et al. (2001) in �ibropapillomas from São Paulo state. The 
proliferative cutaneous lesion of the green turtle from this 
report was similar to the previously described in �ibropa-
pillomas of green turtles from Florida (Lucke 1938, Smith 
& Coates 1938).

Curved carapace length varied between 31 and 55cm 
and the turtle who presented the �ibropapilloma was 54cm 
CCL. FP appears to affect certain age and size classes of 
turtles more than others. FP is rare (0-12%) among nes-
ting adult females and lesions tend to be focal and mild, al-
though these are underestimates of the true prevalence in 
the adult population (Herbst, 1994). In Hawaiian feeding 
ground sites, intermediate-sized turtles (40-90cm carapa-
ce length) were most commonly and most severely affected 
(Balazs 1991). Turtles with tumors sampled in four states 
were between 33 and 76cm in carapace length. In Brazil, 
the higher frequency of tumors in green turtles is displayed 
between 30 and 80 cm carapace length (Baptistotte 2007). 
The absence of the FP in animals with less than 30cm could 
be explained by lack of time for the onset of the disease. 
The low prevalence above 8cm could be explained in two 

ways: 1) the disease would be self-limiting and at this stage 
of life individuals would have been cured due to an incre-
ased resistance conferred by age, 2) the prevalence would 
result in the mortality of the turtles before they reach a 
larger size. Foley et al. (2005) suggested a combination of 
both options.

There is no record of the prevalence of �ibropapilloma-
tosis on sea turtles in the RS and few of anecdotal informa-
tion circulates specially among marine biologists and ve-
terinarians of wild animal regarding the presence of these 
disease in turtles found of the coast of the RS. The result of 
this study serves as a warning to the disease in the RS, since 
a high viral load was found in one lesion.
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