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PESQUISA DE AGENTES VIRAIS CAUSADORES DE ABORTAMENTO,
NATIMORTALIDADE E MORTALIDADE NEONATAL EM GATAS

OLIVEIRA, llanna Vanessa Pristo de Medeiros. Pesquisa de agentes virais causadores de
abortamento, natimortalidade e mortalidade neonatal em gatas. 2017. 43f. Dissertagdo
(Mestrado em Ciéncia Animal) — Universidade Federal Rural do Semi-Arido (UFERSA),
Mossoro-RN, 2017. (Dissertacéo)

RESUMO: Embora a infertilidade e a perda da prenhez em gatas sejam ainda pouco estudadas,
sabe-se que as causas virais se destacam quando referente a esse contexto. Diante disso, este
estudo objetivou identificar a prevaléncia de agentes virais desencadeadores de patologias
reprodutivas que culminam com abortamento, natimortalidade e mortalidade neonatal em gatas
atendidas no Hospital Veterinario da Universidade Federal Rural do Semi-Arido. Amostras de
sangue de 26 fémeas gestantes foram coletadas para realizacdo de hemograma, bioquimicas
renal e hepatica e analise da glicemia. Além disso, exame de ultrassonografia foi realizado para
avaliacdo da viabilidade fetal. Quando possivel, coletaram-se placentas, humores e tecidos
fetais. As amostras sanguineas foram testadas através de qPCR e foram negativas para 0s virus
causadores de Leucemia felina (FeLV) e Imunodeficiéncia felina (FIV). Nos testes qPCR e
PCR para presenca do Alpha hespervirus felino tipo 1 (FHV-1), apenas uma amostra de sangue
materno mostrou-se positiva. Tecidos dos fetos oriundos desta fémea foram negativos para
FHV-1. Todas as amostras maternas foram positivas para Parvovirus felino (FPV) ou canino
(CPV) pelos teste g°PCR e PCR. Os resultados de hemograma e bioquimica apresentaram
significancia nos achados de neutrofilia, linfopenia e monocitose, além de aumento discreto das
bioquimicas referentes a figado (ALT e AST). Associando esses achados aos resultados
maternos positivos para o Parvovirus (PV) sugere-se este agente como causador dos

abortamentos e natimortalidades nas gatas pesquisadas.

Palavras-chave: Perda de prenhez. Felis catus. Falhas reprodutivas. Causas infecciosas.



RESEARCH OF VIRAL AGENTS CAUSING OF ABORTMENT, NATIMORTALITY
AND NEONATAL MORTALITY IN QUEENS

OLIVEIRA, llanna Vanessa Pristo de Medeiros. Research of viral agents causers of abortment,
natimortality and neonatal mortality in cats. 2017. 43f. Dissertation (Master’s degree in Animal
Science) — Universidade Federal Rural do Semi-Arido (UFERSA), Mossor6-RN, 2017.

(Dissertation)

ABSTRACT: Although infertility and pregnancy loss in cats are still little studied, it is known
that the viral causes stand out when referring to this context. Aiming at this, this study aimed
to identify the prevalence of viral agents that trigger reproductive pathologies that culminate in
abortion, stillbirth and neonatal mortality in cats treated at the Veterinary Hospital of the
Federal Rural Semi-Arid University. Samples of blood from each mother (26 pregnant females)
were collected for hemogram, renal and hepatic biochemistry and blood glucose analysis.
Ultrasound examination was performed to evaluate fetal viability. When possible, placentas,
humors and fetal tissues were collected. Blood samples were tested by qPCR and were negative
for Feline Leukemia (FeLV) and Feline Immunodeficiency (FIV) viruses. In the test g°PCR and
PCR for the presence of the feline Alpha hespervirus type 1 (FHV-1), only one sample of
maternal blood was positive. Tissues from fetuses from this female were negative for FHV-1.
All maternal samples were positive by gPCR and PCR for Feline parvovirus (FPV) or canine
(CPV). The hemogram and biochemistry results were significant in the findings of neutrophilia,
lymphopenia and monocytosis, in addition to the discrete increase in liver biochemistry (ALT
and AST). Associating these findings with positive Parvovirus (PV) maternal results suggests

this agent as the cause of the abortments and stillbirths in the studied cats.

Keywords: Loss of pregnancy. Felis catus. Reproductive failures. Infectious causes.
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1

INTRODUCAO

O periodo de gestacdo normal para gatas compreende 52 a 74 dias (LAMM; NJAA,
2012). A interrupcédo patoldgica ou perda da prenhez pode ocorrer devido a infeccao, a
defeitos fetais ou a desequilibrios endocrinos maternos (ROMAGNOLI, 2003), estando
entre as causas infecciosas: doencas virais, bacterianas, flngicas e protozoarias (GIVENS;
MARLEY, 2008).

O abortamento ndo € um evento incomum durante a gravidez felina. Embora existam
outras causas, como uso de drogas, agentes toxicos, traumas, tor¢do uterina, problemas
genéticos ou nutricionais, os agentes infecciosos desempenham um papel importante na
determinacdo da morte do concepto (ROMAGNOLLI, 2003) e, dentro da casuistica nesta
espécie, as doencas causadas pelos virus assumem uma posi¢cdo de destaque (GIVENS;
MARLEY, 2008).

A infertilidade e perda da gravidez na gata sdo pouco estudadas (VERSTEGEN et al.,
2008), porém, ja se sabe que falhas reprodutivas causadas por agentes virais podem ocorrer
por transmissao transplacentaria do patdgeno com infeccao direta de embrides e fetos ou,
menos frequentemente, pela debilitacdo grave de animais prenhes (DECARO et al., 2012).
Diante disso, dentre as causas virais mais relatadas estdo os virus da: Leucemia Felina
(FeLV), Imunodeficiéncia Felina (FIV), Herpesvirus Felino tipo 1 (FHV-1) e
Panleucopenia Felina (FPV) (VERSTERGEN, 2008).

Assim, para promover uma investigacdo adequada de falhas reprodutivas nas quais ha
infertilidade envolvendo perda de gravidez, faz-se necessario a obtencdo de historico
completo e exame clinico detalhado. Em seguida, exames complementares especificos sdo
indicados para alcangar o diagndstico adequado, mesmo porque a incompeténcia
reprodutiva e a infertilidade sdo muitas vezes complexas e multifatoriais. Nessas situagoes,
0 primeiro objetivo é determinar a causa do problema (VERSTEGEN et al, 2008) pois, uma
vez detectada, a intervencdo clinica ideal poderd ser executada, o que terd& como
consequéncias o controle da causa bem como a tomada de decisdes e atitudes referentes a
epidemiologia e profilaxia da doenca, o que evitara que a mesma se dissemine (LAMM;
NJAA, 2012).

Um exame complementar bastante utilizado na rotina veterinaria € 0 hemograma, pela

sua praticidade, economia e utilidade na préatica clinica. Apesar do mesmo raramente
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explicitar a causa de determinada patologia ou doenca, fornece informagdes que, em
associacao aos sinais clinicos e outros exames, apontam o direcionamento diagnostico. Para
tanto, o histdrico e o exame clinico sdo essenciais na interpretacao dos dados hematoldgicos
e outros testes laboratoriais, como as bioguimicas, que serdo objetos de investigacdo para
estabelecimento de diagndstico definitivo (LOPES et al., 2007). Ainda, nas doengas virais
em questdo, faz-se necessario a utilizacdo de testes mais sensiveis e especificos, que sdo as
técnicas moleculares para deteccdo de DNA (DECARO et al., 2010), como a Reacdo em
Cadeia de polimerase (PCR).

A Leucemia felina é causada por um virus membro do género Gammaretrovirus, que
pertence a familia Retroviridae (ICTV, 2015). A evolucgdo da doenga em gatos infectados é
geralmente definida de acordo com a presenca do provirus e antigenos virais no sangue, o
gue a torna altamente imprevisivel porque é dependente de fatores como subtipo do virus,
idade e estado geral do gato infectado (BOENZLI et al., 2014). Todos o0s subtipos podem
levar ao abortamento, infertilidade e reabsorcdo fetal e, na maioria das vezes, as gatas nao
apresentam sintomatologia antes de abortar (TROY; HERRON, 1986).

FeLV é disseminado em grandes quantidades pela saliva, que é a principal fonte de
infeccdo. A transmissdo vertical ocorre frequentemente através da via transplacentéria.
Gatas latentemente infectadas também podem transmitir o virus a seus filhotes devido a
reativacdo do mesmo durante a gestacdo (HARTMANN, 2006).

Em gatas virémicas (ELISA direto positivo), o FeLV induz a perda da prenhez
(GOLDSMITH, 1975). Um padrdo de reabsorcdo fetal em gatas infectadas, com isolamento
do virus a partir dos fetos, neonatos, e do Utero de gatas gravidas virémicas, foi relatado.
Embora se acredite que a perda da gravidez ocorra pela infeccdo fetal direta, também ¢
sugerido que o virus rompa o endométrio nos locais de fixagdo da placenta. Gatas néo-
virémicas (ELISA negativo), que superaram a infeccdo inicial mas estdo latentemente
infectadas, podem se reproduzir normalmente e ndo apresentam risco de abortamento
(LUTZ et al., 1983).

O diagnostico da infecgdo por FeLV é feito através da deteccdo da presencga ou ndo de
uma proteina (p27), que se torna abundante no citoplasma de células infectadas e, na sua
forma livre, pode ser encontrada na saliva e nas lagrimas do animal (HARTMANN, 2012).
O teste rotineiramente utilizado para detectar tal proteina € o ELISA (imunocromatografia),

o0 qual também é util para diagnosticar as formas clinicas da FeLV. Porém, o ELISA néo é
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capaz de detectar infeccGes latentes devido a falta de p27 livre nas células do sangue nesse
tipo de infeccdo (LUTZ et al., 1980). Ainda, as formas clinicas induzidas pela replicacéo
viral afetam tecidos especificos, como medula 0ssea, glandulas mamarias e SNC, e ndo
possibilitam diagnostico através de métodos de deteccdo de antigeno. Com isso, 0 método
capaz de detectar animais acometidos pela infec¢do latente é a gPCR, por meio da deteccao
de DNA prdviral presente na saliva ou outros fluidos bioldgicos (LUTZ et al., 2009).

O virus da imunodeficiéncia felina (FIV) é um retrovirus membro do género Lentivirus
(ICTV, 2015) que afeta os membros da familia Felidae (LITSTER, 2014). A transmissao
do FIV para gatos saudaveis ocorre principalmente através de mordidas, por transmissao
vertical ou pediatrica (ou seja, de neonato para neonato) (MESQUITA et al., 2014).

A transmissdo vertical pode ocorrer no Utero, por via transplacentaria, resultando em
abortamentos, natimortalidades, pausa ou retardo do desenvolvimento fetal, ou podendo
levar ao nascimento de animais viaveis infectados com o virus (WEAVER et al., 2005),
podendo ainda acontecer durante o parto, atraves do contato direto com as secre¢des genitais
(HARTMANN, 2011). Inoculacdo experimental com FIV em gatas livres de agentes
patogénicos resultou em 60% de fetos reabsorvidos ou apresentando desenvolvimento fetal
retardado (WEAVER et al., 2005).

O diagnostico da FIV é realizado por meio do ELISA, com base na deteccdo de
anticorpos contra as proteinas estruturais (p24). Os filhotes nascidos de gatas infectadas
com FIV podem testar falso-positivos e devem ser testados novamente com 16 semanas de
idade. Os resultados falso-negativos, por sua vez, podem estar relacionados com a falta de
soroconversao na fase inicial da infeccdo e com a imunodeficiéncia induzida na fase tardia
de infeccdo. Nesses casos, 0s métodos diretos, tal como PCR e qPCR, podem ser utilizados
para detectar o DNA préviral em leucdcitos circulantes (DECARO et al., 2012).

O Herpesvirus Felino tipo 1 (FHV-1) é um alfa herpesvirus que afeta gatos domésticos
e varios outros membros da familia Felidae, causando a rinotraqueite (HICKMAN et al.,
1994; SMITH, 1997). Tal virus compartilha semelhangas com o Herpesvirus Canino
(HICKMAN et al., 1994) e, como em cdes, muitos gatos que se recuperam da infecgéo
aguda por FHV-I se tornam portadores virais latentes persistentes, possibilitando a
reativacdo espontanea ou induzida por diferentes fatores estressores (doenga, cirurgia,
gravidez, lactacdo, tratamento com corticosteroides) (VERSTEGEN et al, 2008). Esse virus

é eliminado principalmente atraves de secre¢es oculares, nasais e bucais, e é transmitido
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por contato direto de um animal infectado (seja em fase aguda ou em fase assintomatica)
com um susceptivel ou mesmo por contato indireto em locais com aglomeragdo (DECARO
etal., 2012).

A infeccdo experimental pelo FHV-1 causou abortamento e mortalidade fetal intra-
uterina (JOHNSTON et al, 2001). Entretanto, o virus nao foi isolado do tecido fetal abortado
(SMITH, 1997). Parece causar abortamento devido ao efeito debilitante da infecgéo
respiratoria superior em gatas, e pode infectar os animais durante o periodo neonatal. A
transmisséo in utero da doenca nao foi demonstrada, exceto em determinadas condicfes
experimentais (VERSTEGEN et al., 2008).

Referente ao FHV-1, o teste de PCR tem, na teoria, especificidade e sensibilidade altas,
de modo que varios protocolos de PCR ja foram desenvolvidos para o diagnéstico do FHV-
1 (GOULD, 2011). O DNA viral do Herpesvirus pode ser encontrado por meio de ensaios
de PCR por longos periodos (POWELL; LAPIN, 2001a; POWELL; LAPIN, 2001b;
MAGGS et al., 1999), o que pode comprovar a presenca do DNA desse virus no sangue de
gatos com e sem sinais clinicos (POWELL et al, 2010).

O virus da panleucopenia felina (FPV) é membro do género Parvovirus e pertencente a
familia Parvoviridae (ICTV, 2015). Pode infectar o Utero e, quando isso ocorre no inicio da
gestacdo, é capaz de causar mortalidade e reabsor¢do fetais, abortamento e fetos
mumificados. Caso a infeccdo ocorra no terco final da gravidez, o virus tem a capacidade
de lesionar o tecido neuronal dos fetos (STUETZER; HARTMANN, 2014), podendo afetar
cérebro, cerebelo, retina e nervo optico (AEFFNER et al., 2006). O FPV é transmitido por
via oro-fecal, o que acontece principalmente atraves do contato com fluidos corporais
infectados, fezes ou outros fomites, bem como por pulgas (STUETZER; HARTMANN,
2014).

Como método de diagndstico do FPV, utiliza-se imunocromatografia, hemaglutinacdo
(HA) e PCR, mas nenhum dos testes € capaz de diferenciar a cepa do Parvovirus em questdo
(se felina — FPV — ou canina — CPV) (DECARO et al., 2012). Comumente, quando o foco
sdo as patologias reprodutivas ocasionadas pelos virus, o diagnostico € feito através do
isolamento do agente a partir de fetos ou recém-nascidos submetidos a necropsia,
soroconversao na mae, ou clinicamente, nos casos de infeccdo pelo PV, pela ataxia
caracteristica observada nos recém-nascidos (PRESCOTT, 1972). Ainda, 0o DNA FPV tem
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sido detectado através de PCR no tecido do cerebelo de gatos acometidos (RESIBOIS et
al., 2007).

Diante disso, no presente trabalho, foi utilizado um questionario baseado em Lamm e
Njaa (2012) (ANEXO A), aplicado pelo pesquisador ap0s a assinatura do termo de
consentimento efetuada pelo tutor do animal (ANEXO B), como meio de obtencédo de
histdria clinica detalhada, além de um check list (ANEXO C) também baseado nos referidos
autores.

Portanto, com o intuito de identificar a causa e na tentativa de estabelecer controle
epidemioldgico e medidas profilaticas adequadas, o presente trabalho objetivou identificar
a prevaléncia dos virus que mais comumente acometem felinos domésticos (FeLV, FIV,
FHV-1 e FPV), por meio da gPCR e PCR, em gatas com histérico de dificuldade durante o
parto, abortamento, natimortalidade e mortalidade neonatal e dos seus fetos, atendidas no
Hospital Veterinario Jerdbnimo Dix-Huit Rosado — HOVET, da Universidade Federal Rural
do Semi-Arido - UFERSA, Mossord/RN.
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2 OBJETIVOS
2.1 OBJETIVO GERAL

Estabelecer a prevaléncia dos virus que mais comumente acometem felinos domésticos
(FeLV, FIV, FHV-1 e FPV) em gatas com histérico de dificuldade durante o parto,
abortamento, natimortalidade e mortalidade neonatal e dos seus fetos, atendidas no HOVET da
UFERSA.

2.2 OBJETIVOS ESPECIFICOS

e Correlacionar os achados da gPCR e PCR com inviabilidade fetal;

e Correlacionar possiveis alteracGes encontradas no hemograma e nos exames

bioquimicos com os achados clinicos.
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Abstract

Although reproductive failures in cats are still under studied, it is known that the viral causes
stand out in this context. Aiming at this, this survey aimed to identify the prevalence of viral
agents that cause abortment and stillbirth in cats. The queens were only included in the study if
they have no genetic, traumatic, hormonal or nutritional problems or history of problems in
previous or current pregnancies. Samples of blood of mothers (26 pregnant females) were
collected for hemogram, renal and hepatic biochemistry and glycemic analysis.
Ultrasonography was performed to evaluate fetal viability. When possible, placentas, humors
and fetal tissues were collected. Blood samples were tested by PCR for FIV, FeLV and PCR
and gPCR for FHV-1, FPV and CPV. For FeLV and FIV gave negative. For FHV-1, only one
sample of blood was positive. Tissues from the fetuses from this female were negative for FHV-
1. All maternal samples were positive for Parvovirus. The hemogram and biochemistry results
were significant in the findings of neutrophilia, lymphopenia and monocytosis, in addition to
the discrete increase in liver biochemistry (ALT and AST). Associating these findings with
positive Parvovirus (PV) maternal results suggests this agent as the cause of the abortments and
stillbirths in the studied cats.

Keywords: Loss of pregnancy, Felis catus, reproductive failures, infectious causes.
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Introduction

The normal gestation period for cats comprises 52 to 74 days (Lamm and Njaa, 2012).
Pathological interruption or loss of gestation may occur due to infection, fetal defects or
maternal endocrine imbalances. Abortion is not an uncommon event during feline pregnancy
and infectious agents play an important role in determining the death of the concept
(Romagnoli, 2003).

Infertility and pregnancy loss in the cat are little studied (Verstegen et al., 2008),
however, it is known that viruses are a major cause of reproductive failure (RF) in this species.
In these cases, RF may be caused by transplacental transmission that direct infects the embryos
and fetuses or, less frequently, by severe debilitation of pregnant animals, in the absence of
congenital infection (Decaro et al., 2012). Among the most commonly reported viral causes are
Feline Leukemia (FeLV), Feline Immunodeficiency Virus (FIV), Feline Herpesvirus type 1
(FHV-1) and Feline Panleukopenia virus (FPV) (Verstergen et al., 2008).

Four FeLV subtypes are known and all of them cause can abortion, infertility and fetal
resorption. Usually, cats do not present symptoms prior to abortion (Troy and Herron, 1986).
In viraemic queens (positive ELISA), FeLV induces loss of pregnancy (Goldsmith, 1975) and
a pattern of fetal resorption has been reported in infected cats (Verstegen et al., 2008).

FIV can be transmitted in utero, resulting in miscarriages, stillbirths, pauses or retarded
fetal development, or may lead to the birth of viable kittens infected with the virus.
Experimental inoculation with FIV in free-of-pathogen cats resulted in 60% of fetuses being
reabsorbed or exhibiting delayed fetal development (Weaver et al., 2005).

FPV can infect the uterus and, when this occurs early in pregnancy, can cause fetal
mortality, reabsorption, abortion, and mummified fetuses. If the infection occurs in the final
third of pregnancy, the virus can cause damage to the fetal neural tissue (Stuetzer and Hartmann,
2014).

Experimental infection with the FHV-1 caused abortion and intrauterine fetal death
(Johnston et al., 2001). However, the virus was not isolated from aborted fetal tissue (Smith,
1997). This pathogen appears to cause miscarriage due to the debilitating effect of upper
respiratory infection on cats, and also infects kittens during the neonatal period (Verstegen et
al, 2008).
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This study aimed to identify the prevalence of viruses that most commonly affect
domestic felines (FeLV, FIV, FHV-1 and FPV) in cats with a history of difficulty during

parturition, abortion, stillbirth, and neonatal and fetal mortality.

Methodology

The study was conducted according to the Committee on Ethics in Animal Use (CEUA)
- UFERSA (n° 23091.006795 / 2015 - 88). The animals were included in the work after the
tutors signed a consent form and answered a questionnaire (adapted from Lamm and Njaa,
2012). The female cats were inserted in the survey, if they did not present reports of genetic,
traumatic, hormonal or nutritional problems nor a history of problems in previous or present
pregnancies. A total of 42 samples were collected from queens (26 with RF and 16 without RF
- females of childbearing age who went to the hospital due to non-reproductive causes) attended
at the Veterinary Hospital Jeronimo Dix-Huit Rosado - HOVET at the Federal Rural Semi-Arid
University in Mossoro / RN, Brazil.

Blood of queens with and without RF was collected by venipuncture of the jugular vein
in two vacuum containment tubes, with and without EDTA. A complete blood count,
measurement of biochemistry related to kidneys and liver, as well as the measurement of serum
glucose were performed. The animals were considered to have infectious leukogram when the
white blood cell count was outside the reference values (reference 7-23mil / mm3) and anemia
when RBC values (5-10million / mm3), hemoglobin (8-15g%) and hematocrit (24-45%) were
below reference. It was possible to present change in blood glucose when the values of glucose
were below or above the reference (70-110 mg / dL), the presence of renal disease when the
biochemical values of urea and creatinine were above the reference (43-64 mg/dL and 0.7-1.7
mg / dL, respectively) and the presence of liver disease when the values of the biochemical
ALT (Alanine aminotransferase) and AST (aspartate aminotransferase) were above the
reference (10-50 U / L and 10-40 U / L, respectively). The reference values are presented in
table 1 (Jain, 1993; Kaneko, 1997; Meyer and Harvey, 2004).

Samples of the 26 queens with RF were collected in the operating room after they were
submitted to ovarosalpingohisterectomy (OSH) or cesarean section. Macroscopic examinations
of the uterus, placenta and fetus were performed and photodocumented. From the queens, we
collected blood to obtain serum and stored whole blood and uterus. Of the fetuses, all tissues

from the organs were collected, depending on the condition of the material (mummified,
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macerated or not). All samples were stored in a freezer at -20° C until complete extraction of
DNA.

DNA extraction from maternal blood samples was performed with the Illustra ™ (Blood
GenomicPrep Mini Spin - GE HealthCare) kit following the manufacturer's recommendations.
For the extraction of genetic material from the tissues the GeneJet Genomic DNA Purification
kit (Thermo Scientific) was used.

Molecular tests

gPCR and PCR tests followed by electrophoresis on agarose gel were performed in
queens with RF. If samples of maternal blood were positive for some pathogen that the foetal
tissues were tested. For the detection of FHV-1, FIV, CPV, FPV and FelLV, the tests was
performed using DNA extracted from the blood of the mothers (Vogtlin et al., 2002; Taniwak
etal., 2011; Decaro et al., 2008; Tandon et al., 2005).

Statistical analysis

The chi-square test was performed through cross-tabulations (non-parametric data) to
verify the dependence of the variable "animals with abortion and foetal death” in relation to
other noninfectious variables Obtained through the application of the questionnaire:
primiparous or multiparous, size of litter and number of neonates, presence of contacts who
have already presented RF, existence sick contacts, contraceptive use, genetic test, presence of
ectoparasites, introduction of new animals or arrival of animals that have traveled, vaccination
and nutritional status. For that, the statistical program SPSS version 22 was used.

An analysis of variance (ANOVA) between healthy animals (16 queens) and animals
that presented RF (26 queens) during the pregnancy was performed in order to determine
whether the groups differed in any of the parameters. A table containing the haematological
data of the animals with reproductive problems and a new group of healthy animals that came
to the UFERSA HOVET was constructed. The variables used were: red blood cells (RBC),
haemoglobin, haematocrit, medium hemacy corpuscular volume (MCV), concentration of
mean corpuscular haemoglobin (MCHC), leukocytes, segmented neutrophils, rods, eosinophils,
lymphocytes, monocytes, platelets, ALT, AST, urea, creatinine, total protein, albumin, globulin

and albumin / globulin ratio.

Results
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The possible non-infectious causes (primiparous or multiparous, use of contraceptives,
age, contacts, presence of ectoparasites, update of vaccines and nutritional status of the animal)
were considered as part of the evaluation of the results but did not present statistical
significance. By the macroscopic analyses, the occurrence of organs with hemorrhagic aspects
and changes indicative of the mummification process were observed.

The whole blood of the 26 females of the study was submitted to the gPCR technique
to confirm diagnosis of FIV and FeLV and all presented negativity (Table 2). In the test for
FHV-1 only the F5 mother was positive. Therefore, the kidneys and placenta pools of the
fetuses from this mother were submitted to the same test in which presented negativity. The
whole blood of the F5 female was submitted to PCR followed by electrophoresis to confirm the
presence of the FHV-1, which was conclusive for positivity. Then the same whole blood
samples were tested by qPCR and PCR for FPV and canine Parvovirus (CPV), so that all of
them were positive (Table 2). We proceeded to perform qPCR to verify FPV and CPV in
spleen/kidneys pools of the fetuses. Only the F29 fetuses showed positivity.

Statistical analysis of the hematological data revealed a significance (p <0.05) for the
biochemistry used for liver evaluation (ALT and AST). Of the 26 females tested, 18 presented
alterations in these enzymes, which also were directly related to the analysis of fetal viability.
In addition, 19 of these 42 females showed significant changes (p <0.05) in the relative counts
of segmented neutrophils, 22 had significant alterations (p <0.05) in lymphocyte counts, both
relative and absolute, 18 of them presented values which showed a significant alteration (p

<0.05) in absolute monocyte counts (Table 3).

Discussion

Only one female from this study tested positive for the FHV-1. The tissues collected
from the fetuses of this queen were also tested, but presented negativity. This result corroborates
with Verstegen et al. (2008), who attributed an occurrence of abortion when infected with FHV-
1 to the systemic state of the mother and not the direct action of the virus on fetuses, a fact
reported by Johnston et al. (2001). Moreover, Smith (1997) reported that in abortions that have
caused by FHV-1, the virus has not been found in foetal tissues.

The gPCR and PCR were used as standard tests in this study, especially related to FPV
and CPV. For laboratory diagnosis, ELISA and haemagglutination (HA) tests, aiming to

investigate the presence of Parvovirus (PV) are widely used, but both do not present adequate
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sensitivity (Mochizuki et al., 1993; Uwatoko et al., 1995). It is also possible to use the viral
isolation method, a technique that requires a lot of time (approximately 3 days) and may present
errors in the interpretation of the results (Decaro et al., 2005). Thus, PCR protocols for PV
detection were developed (Buonavoglia et al., 2001; Schunck et al., 1995), allowing the use of
this molecular tool as a standard test, which has a very expressive sensitivity and specificity to
the virus in question (Decaro et al., 2005).

The genetic material used to perform qPCR and PCR to identify the presence or absence
of PV included feline and canine strains. In fact, these viruses are a mutation of each other,
which confers genetic and antigenic similarities (Berns et al., 2000), which leads them to be
considered as a single taxonomic unit (Tattersall, 2006). It is known that CPV can infect felines
(Decaro et al., 2012) and establish the infection, which may result in the development of clinical
symptoms related to Feline Panleucopenia (Battilani et al, 2006) or absence of any symptoms,
which means that these infected cats continue to be considered healthy (Mochizuki et al., 1993).
However, when there are clinical manifestations, it is impossible to distinguish the viral strain
only by the differentiation of the symptoms (Mochizuki et al., 1993, Nakamura et al., 2001,
Gamoh et al., 2003).

In this study, the RF of abortment and natimortality were found and there were fetuses
present in the mummification process in uterus (Table 2). The action of the FPV in the female
reproductive system can lead to the development of several pathologies (Troy and Herron,
1986). The determination of the reproductive consequence inherent to the establishment of the
infection in utero of pregnant females is the period of gestation, in which there will be the
infection (August, 1989). Abortion, mummification of fetuses and stillbirth are commonly
associated to infections that occur in the early thirds of pregnancy (Lamm and Rezabeck, 2008).
We found 11 animals that showed those pathological abnormalities, wich suggest that queens
were infected in the early thirds of pregnancy. Fetuses showing brain damage/foetal
malformation indicate that the female was infected in the final third of gestation (Stuetzer and
Hartmann, 2014). In the present study, 4 female cats had fetuses with these malformations,
suggesting infection in that period of gestation.

The cats of the present study did not present clinical symptoms that indicated suspicion
of PV infection. According to the literature, the development of clinical symptomatology

depends on a satisfactory immune response, age and occurrence of possible secondary
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infections (Foley et al., 1999). However, when the infected feline is pregnant, the abortion is
the only symptom that it may happen (Decaro et al., 2012).

Because the blood of the mothers was positive for the PV, some foetal tissues were
tested for the same virus, with negative results. However, with the PCR assay, a fetal tissue
sample (fetal spleen assembly of F29) was positive. This is explained when Givens and Marley
(2008) state that animals that develop pregnancies with multiple fetuses and are affected by
some infection that can cause fetal contamination, the level of fetal infection and its
consequences will differ individually.

The alterations found in the complementary tests performed with the blood samples
collected from the mothers showed statistical significance (relative neutrophilia, lymphopenia
and monocytosis) with fetal unfeasibility. The presence of neutrophilia in white cell counts
(WBC) can occur in the late stages of FPV infection in cats (August, 1989). Lymphopenia is
associated to the occurrence of panleucopenia, which is a common finding of FPV infection
(Parrish, 1995). In relation to monocytosis, it can occur in acute or chronic stages of diseases
(Lopes et al, 2007), it may happened in the infections described in our study.

Also, with reference to clinical pathology, the findings related to ALT and AST
biochemistry, when compared to the foetal unviability, presented statistical significance. It was
probably due to the fact that biochemical exams of non infected animals did not show specific
alterations, with a slight increase in AST and ALT being more commonly found in infected

animals (Greene, 2012).

Conclusion

Among the viral agents commonly reported as cause of RF’s in female domestic felines,
especially during pregnancy are: FIV, FeLV, FHV-1 and FPV. FHV-1 and PV were found in
the present study, with higher prevalence of PV. This allows us to exclude the occurrence of
the reproductive pathologies in question caused by FIV and FeLV. Our findings suggest that
PV is the major cause of the reproductive pathologies in question, because there are reports of
RF when the animal is infected with this virus, giving us scientific support. We did not find
reports in the literature that proved CPV as a cause of reproductive pathologies in queens.
Moreover, the results allow us to hypothesize that the FPV is the cause of the RF reported here.

However, other infectious agents cannot be excluded as causing the RF, and further studies are
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needed to assist in the elaboration of protocols for the treatment and prophylaxis of affected

and susceptible animals, aiming maximum reduction of these cases.
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Table 1. Reference values for hemogram and biochemistry according Jain, 1993; Kaneko, 1997

and Meyer and Harvey, 2004

Analyzed parameter Minimum value Maximum value Unit of
measurement
RBC - Red blood cells 5,0 8,0 Millions/mms3
HGB - Hemoglobin 9 15 9%
PCV - Hematocrit 24 45 %
MCV — Mean Corpuscular | 38 52 us
volume
MCHC — Mean | 35 48 %
Corpuscular Hemoglobin
content
WBC — White blood cells | 8000 25000 /mm3
Segmented Neutrophils Relative | 35 75 -
Absolute | 3600 13800
Bands Relative |0 3 -
Absolute |0 700
Eosinophils Relative |2 12 -
Absolute | 160 3000
Basophils Relative |0 1 -
Absolute |0 0
Lymphocytes Relative | 20 55 -
Absolute | 1600 13700
Monocytes Relative |1 4 -
Absolute | 80 1000
Platelet 200000 600000 /mm3
Glucose 70 110 mg/dL
Urea 21 54 mg/dL
Creatinine 0,7 1,7 mg/dL
ALT 10 50 u/L
AST 10 40 u/L

ALT=alanine aminotransferase; AST=aspartate aminotransferase.
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Table 2. Results of exam post mortem and molecular tests for the queens with reproductive failures

Queens Exam Exam Exam post mortem  Gestational gPCR gPCR gPCR gPCR (gPCRFPV and
macroscopic  macroscopic of of fetuses age and and PCR FIV  FeLV CPV pool
of Uterus Placenta PCR FPV and spleen/kidneys
FHV-1 CPV fetuses
F1 Normal Normal Process of 45 days - + - - -
mummification
F2 Haemorrhagic Haemorrhagic Macerated undetermined - + - - -
areas
F3 Haemorrhagic Haemorrhagic Process of 49 days - + - - -
areas mummification,
malformed skull
F4 Haemorrhagic Haemorrhagic Unformed eyes 60 days - + - - -
areas
F5 Normal Normal Normal 58 days + + - - +
F6 Reddish Petechiae and Process of 61 days - + - - -
Unidentified mummification
amniotic fluid
F7 Normal Reddish Process of undetermined - + - - -
mummification,
Malformed fetuses
with
liquefied brain;
Unconfigured
skull, open
abdomen
F8 Normal Placenta in Process of undetermined - + - - -

degradation

mummification,m
alformed fetuses,
open abdomen
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F10
F11
F15

F16

F17

F18

F19

F20

F21

Normal
Haemorrhagic
Haemorrhagic

Haemorrhagic

Thickened
walls and
Haemorrhagic
areas
Normal

Normal

Haemorrhagic

Haemorrhagic

Haemorrhagic
Normal
Haemorrhagic

Haemorrhagic

Haemorrhagic

Haemorrhagic

Haemorrhagic

and autolysed
organs
Normal
Normal
Heart, kidneys
and brain
haemorrhages
Process of
mummification,
Icteric abdominal
organs;
Abortion at home,
owner did not
bring fetuses

Heart, liver, lung
and kidneys
Haemorrhagic
Abortion at home,
owner did not
bring fetuses
Process of
mummification,Pe
ricardium
haemorrhage;
Internal
Haemorrhagic
organs
Reddish brain,
intestinal and
stomach icteric,
small spleen,

undetermined
53 days
58 days

51 days

51 days

47 days

53 days
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F22

F23

F24

F25

F27

F28

Adherent
placenta and 1
placenta with

sac and
amniotic fluid
adhered (with
clot)
Haemorrhagic

Haemorrhagic
with a
adherent
Haemorrhagic
placenta
Normal

Bloody
secretion and
clots

Haemorrhagic

Bleeding areas

Haemorrhagic
and with clots
in amniotic
fluid
Bleeding areas

Haemorrhagic

Haemorrhagic

Haemorrhagic

haemorragic
organs

Haemorrhagic undetermined

liver and heart,
lung with
petechiae

Process of 50 days
mummification,
Haemorrhagic
organ
Internal 55 days
Haemorrhagic
organs

Internal undetermined

Haemorrhagic
organs
Internal 56 days
Haemorrhagic
organs, Left
kidney bigger and
more
Haemorrhagic
than right
Process of 50 days
mummification,
Internal bleeding
and degenerating
organs;
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F29
F30

F31

Haemorrhagic
Haemorrhagic

Normal

Haemorrhagic
Haemorrhagic

Haemorrhagic

Irregularly shaped
kidneys;
Pericardial
bleeding
Mummification
Process of
mummification
Internal
Haemorrhagic
organs; Presence
of bloody fetal
fluid; Pericardial
bleeding; Liver
with different
stains

undetermined
undetermined

50 dias
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Table 3. Results blood count/blood chemistry for the queens with and without reproductive
failures

<

Queens N
F1 +
F2 -
F3 -
F4 +
F5 +
F6 +

F7 -
F8 -

F10 -

F11 -

F15 +

F16 +

F17 -

F18 -

F19 -

F20 -

F21

F22

F23

F24

F25

F27

F28 -

F29 -

F30

F31

F32

F33

F34

F35

F36

F37 - -

F38

F39 - + - - -

F40 - - -

F41 - - - + -

F42 - +

F43 + -

F44 - -

F45 + -

F46 - -

F47 - - - + -

N=Neutrophilia; L=Lymphopenia; M=Monocytosis; ALT=alanine aminotransferase;
AST=aspartate aminotransferase
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ANEXO A - QUESTIONARIO (adaptado de Lamm; Njaa, 2012)

1- A gata € primipara ou multipara?

2- Qual o tamanho da ninhada e o nimero de filhotes acometidos?

3- A gata apresentou problema em ninhadas anteriores? Se sim, qual diagndstico foi
atribuido?

4- Existem outros animais na casa? Eles sdo usados para reproducéo?

5- Existem gatas na casa que apresentam outros problemas reprodutivos incluindo

infertilidade, aborto ou natimorto? Se sim, quais foram eles e quais procedimentos foram feitos
para fechar diagnostico?
6- Algum animal da casa apresenta doenca do trato respiratério superior, diarreia ou outros

sinais clinicos?

7- Qual o histérico vacinal da gata?

8- Qual o estado de satde da parturiente e dos filhotes acometidos?

9- Qual o histérico de toda a vida dos pais (mae e pai) da ninhada?

10- Tem algum teste genético completo (concluido)?

11- Houve introducéo de animal(is) novo(s) na casa/gatil? Algum gato da casa viajou e

retornou recentemente? Qual(is) protocolo(s) de quarentena s&o implementado(s)?
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ANEXO B - CHECK LIST PARA ABORTO, NATIMORTO E MORTO FETAL EM
GATOS (adaptado de Lamm e Njaa, 2012)

1. Concluido ficha de inscricao

Histdérico completo, incluindo quaisquer lesdes observadas

2. Tubos de sangue para sorologia(s)

Soro parturiente

Sangue parturiente

3. Em formalina para exame histopatologico

Placenta rF 00
Figado / [/ [/ [ [ | |
Intestino r 0
Baco rFr 000l
Rim 0
Pumdo / [/ [ | | | ]
Coracao [
Cérebro A

Qualquer leséo, especificando a forma

4. Material para virologia e bacteriologia

Placenta rF 00 rr 0
Pulmao (apenas dos fetosy [/ [/ [ [ | [ [

Coracdo (apenasdosfetosy [/ [/ [ [ [ [ [

Fluido fetal (apenas dosfetos) [/ [/ [ [ [ ]

Intestino (apenas dos fetos) [/ [/ [/ [ [ [ [/

Figado (apenasdosfetos) [/ [/ [ [ [ | [
Rim (apenasdosfetos) [/ [/ [ [ [ | [/
Baco (apenas dos neonatos) / /[ [ | |

Qualquer leséo, especificando a forma [ Y

5. Tubo de sangue para cultura

Conteldo estomacal (apenas dosfetos) /[ [/
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ANEXO C - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Convidamos o (a) Sr (a)
para participar da PESQUISA DE AGENTES VIRAIS CAUSADORES DE
ABORTAMENTO, NATIMORTALIDADE E MORTALIDADE NEONATAL EM GATAS,
sob a responsabilidade do pesquisador Jodo Marcelo Azevedo de Paula Antunes, o qual
pretende investigar a presenca do Virus da imunodeficiéncia felina, Virus da leucemia felina,
Alpha herpesvirus felino e Virus da panleucopenia felina nas gatas atendidas no HOVET da
UFERSA. Sua participacao € voluntaria e se dara por meio da permissédo do uso de tecidos,
fluidos, fetos abortados ou neonatos referentes ao seu animal de estimagdo. Se vocé aceitar
participar, estara contribuindo para o maior conhecimento sobre agentes virais que causam
problemas reprodutivos em gatos. Se depois de consentir em sua participacdo o Sr (a) desistir
de continuar participando, tem o direito e a liberdade de retirar seu consentimento em qualquer
fase da pesquisa, seja antes ou depois da coleta dos dados, independente do motivo e sem
nenhum prejuizo a sua pessoa. O (a) Sr (a) ndo tera nenhuma despesa e também néo recebera
nenhuma remuneracdo. Os resultados da pesquisa serdo analisados e publicados, mas sua
identidade e do seu animal ndo serdo divulgadas, sendo guardada em sigilo. Para qualquer outra
informacdo, o (a) Sr (a) podera entrar em contato com o pesquisador no endereco Hospital
Veterinario Jerébnimo Dix-Huit Rosado Maia (HOVET) da Universidade Federal Rural do
Semi-Arido pelo telefone (84) 3317-8310 ou podera entrar em contato com a Comissao de Etica
no Uso de Animais — CEUA/UFERSA, na Universidade Federal Rural do Semi-Arido,
Mossord-RN, telefone (84) 3317-8360.

Consentimento Pés—Informacao

Eu, : fui
informado sobre o0 que o pesquisador quer fazer e porque precisa da minha colaboracéo, e
entendi a explicacdo. Por isso, eu concordo em participar do projeto, sabendo que ndo vou
ganhar nada e que posso sair quando quiser. Este documento é emitido em duas vias que serdo
ambas assinadas por mim e pelo pesquisador, ficando uma via com cada um de nds.

Data: _ / / Assinatura do participante

Impresséo do dedo polegar
Caso néo saiba assinar

Assinatura do Pesquisador Responsavel
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