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ABSTRACT

(aprine arthritis-encephalitis is a serious challenge for the modern goat breeding both in Russia and abroad. The disease is quite widespread in our country, causing
serious economic damage to the backyard and family-operated farm owners. The etiologic agent of caprine arthritis-encephalitis (CAE) is a virus of the Retroviridae
family, which is part of the group of small ruminant lentiviruses subdivided into five genetic groups. A number of reasons prevent timely disease diagnosis, for
example, lack of a legal framework regulating preventive measures, prolonged asymptomatic virus-carrier state, and absence of pathognomonic symptoms. There
are two routes of the CAE virus spread: vertical (lactogenic), when colostrum or milk from a seropositive goat serves as a transmission factor; and horizontal — from
a diseased animal to a healthy one in case of crowded housing, feeding from common drinkers and feeders, as well as during mating. The published data on the
possibility of the intrauterine virus transmission from mother to fetus are diametrically different. The purpose of this study was to explore the possibility of intra-
uterine infection with the CAE virus. Pregnant goats with ELISA- and PCR-confirmed CAE diagnosis were used in the study. Pathological material was collected from
newborn goats obtained by sterile kidding, and the samples were PCR tested for the CAE causative agent. None of the tested samples demonstrated CAE that gives
evidence of absence of the fact of intrauterine virus transmission from the diseased mother to the fetus. Results of long-term monitoring of the goat population
kept on two backyards located in the Southern Federal District and Novosibirsk Oblast comprise an indirect evidence of that. The owners of these backyards, where
100% of the goat population were infected with CAE virus, decided to carry out a complex of the disease control measures. Sterile kidding followed by kids'feeding
with colostrum and milk pasteurized at 60 °C for 30 minutes with the subsequent use of a whole milk substitute allowed to obtain a CAE-free herd in two years
avoiding any significant economic losses and purchase of healthy animals from other farms.
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A3yueHne BO3MOXKHOCTI BHYTPUYTPOOHOIO
3apaXKeHUA KO3NAT BUPYCOM apTpUTa-3HLedanuTa ko3
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PE3IOME

BupycHblil apTpuT-3HLIehanuT K03 ABNAETCA Cepbe3HOii Npo6reMoii CoBpeMeHHOTo K030BOACTBA Kak B Poccun, Tak 1 3a pybexom. 3aboneBaHie JoCTaTouHo
LIMPOKO PacnpoCTpaHeHo Ha TeppUTOPUH HalLleii CTpaHbl, HAHOCA Cepbe3Hblii IKOHOMUUECKI yLep6 BnagenbLam NMYHbIX NOACOOHBIX 1 KPECTbAHCKIX hep-
MePCKMX X03AICTB. ITONOTNYECKIM GaKTOPOM apTpuTa-dHLedanuTa ko3 ABNAETCA BUPYC cemeilcTBa Retroviridae, BXOAALLWIA B rpynny NEHTUBUPYCOB MeKIX
KBAUHbIX XNBOTHbIX, Pa3ieNeHHbIX Ha NATb reHeTyeckux rpynn. (BoeBpeMeHHOI ANarHoCTUKe AaHHOro 3a60neBaHNA MeLLaeT pA NPUYNH, Hanpumep,
OTCYTCTBYE HOPMATUBHO-NPaBOBOIi 6a3bl, perynvpytoLLeit npoBeseHue NpodunakTUueckux MeponpuATHii, AnuTeNbHoe 6ecCMNTOMHOE BUPYCOHOCUTENbCTBO
B036yAuTENA NHOEKLMHN, OTCYTCTBIE NATOTHOMOHNYHOI CUMNTOMATUKIA. BbifensioT ABa nyTin pacnpocTpaHeHua BUpyca apTputa-3Huedanuta Ko3: BepTy-
KalbHblii (NaKTOreHHbIit), Npu KOTOPOM $aKTOpoM nepedauut CIyXMUT MOJIO3MBO WU MOIOKO OT CEPONO3UTUBHOIA KO3bl,  FOPU3OHTaNIbHBIiA — OT 60SIbHOMO
KUBOTHOrO 3710pOBOMY NPU CKyUeHHOM COfePKaHM, KOPMIIEHUM U3 0OLLIMX MOMTIOK U KOPMYLLIEK, a TaKXe Npy MoN0BOM KOHTaKTe. B 0THOWEHMY BO3MOX-
HOCTU BHYTPUYTPOOHOI Nepefaun BUpyca OT MaTepy nioAy MHHopMaLKA, pUBeLeHHaA B NUTEPATYPHbIX UCTOUHMKAX, ANAMETPANbHO o0TUYaeTca. Lienbio
JLaHHOTO MCCNIe0BaHNA ObIN0 U3yYUTb BO3MOXKHOCTb BHYTPUYTPOOHOTO 3apaxeHna BUPYcOM apTpuTa-3Huedanuta Ko3. B onbite Mcnonb3oBany CyKo3HbiX
K03 C MOATBEPXAEHHBIM MeTOAaMU MMMYHOGEPMEHTHOTO aHaN3a 1 NOAMMEPa3HO LIENHOI peakLmMn AUarHo30M «BUPYCHbI apTpuT-3HLedanut ko3». 0T
HOBOPOX/EHHDIX KO3NAT, NONyYeHHbIX METOZOM CTEPUIbHBIX POAOB, Opanu natonornyeckinii Matepuan 1 ¢ OMOLLbI0 NOANMEPA3HOI LieNHO peakLum nc-
(NIefl0BaNyl Ha Hanuuue Bo30yAUTENA apTpuTa-dHLepanuTa Ko3. Hu B 0IHOM U3 CCNe0BaHHBIX 06pa3L0B BIPYC apTpUTa-3HLehannTa Ko3 He 0GHapyeH,
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4TO J0KA3bIBAET OTCYTCTBYE GaKTa BHYTPUYTPOOHOI Nepesaun Bupyca ot 6onbHoil MaTepy naopy. KocBeHHbIM oka3aTenbCTBOM 3TOT0 CAyXaT pe3ynbraTbl
MHOToNeTHero HabniofleHus 3a NOrooBbeM K03, COAePKaLLMXCA B ABYX IMUHBIX NOACOOHbIX X03AIACTBAX, PacnonoxeHHbIX B l0XHOM GefepanbHOM oKkpyre
1 Hoocnbupckoii 06nacTu. BnapenbLibl AaHHbIX X03ACTB, rae 0XBaT NOT0N0BbA BUPYCHBIM apTpUTOM-3HLedanutom coctasnan 100%, NpuHANN pelleHne
MpoBECTU KOMMAIEKC 030POBUTENbHBIX MePONPUATHIA. [IpUMeHeH e TEXHONOTIM CTEPUNBHDBIX OKOTOB C MOCNEAYHLLNM BbIKaPMAMBAHUEM KO3NAT NacTepy-
30BaHHbIM npu Temnepatype 60 °C B TeyeHue 30 MUH MOAI03UBOM 1 MONIOKOM C lANbHELLIMM MCNOb30BaHNEM 3aMeHUTeNA LeNbHOro MOoKa No3B0AnN0
B TeUeHMe ABYX JIET NONYYUTb CBOOOAHOE 0T apTpuTa-dHLedanuTa ko3 NoroaoBbe 6e3 CyLLecTBEHHbIX IKOHOMUYECKMX NOTePb U NOKYMKN 340POBbIX XKUBOTHbIX

B APYruX X03AICTBaX.
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INTRODUCTION

Caprine arthritis-encephalitis (CAE) is one of the burn-
ing issues of the modern goat breeding in Russia and
abroad. According to the published data, the carriers of
the disease causative agent are more than 45-60% of
the entire population of the goats kept on the backyards
and family-operated farms located in all federal districts of
the Russian Federation [1].

The CAE etiological factor is a virus of the Retroviri-
dae family, which is part of the group of small ruminant
lentiviruses (SRLVs), divided into five genetic groups [2].
The disease belongs to the group of lentiviral infections
and it is characterized by prolonged asymptomatic virus
carrying with the subsequent development of a complex
of symptoms involving lesions of the musculoskeletal sys-
tem (arthritis), respiratory system and mammary gland
tissue. Young animals of 2-3 months of age demonstrate
disorders of the central nervous system, manifested
by loss of orientation, tilting of the head and incoordina-
tion [3, 4,5, 6].

There are vertical and horizontal routes of the infec-
tious agent transmission. The animals are infected lacto-
genically when newborn kids are fed with the colostrum
or milk from CAE-virus carrier goats [7, 8, 9], as well as by
airborne route in case of crowded housing, and less often
sexually [10, 11, 12].

The published opinions regarding the intrauterine
route of the virus transmission differ. Volkova I. Yu. [13]
indicates that this route of infection is possible. However,
in a number of publications the authors say that presence
of syndesmochorial type of placenta in goats prevents
the virus transmission from mother to fetus [3, 8, 14, 15].
Nevertheless, some foreign publications provide data on
the virus detection during the examination of newborn
kids using polymerase chain reaction (PCR) [16, 17].

Despite this, the World Organisation for Animal Health's
(WOAH) Terrestrial Animal Health Code does not provide
information on a possible intrauterine route of CAE virus
transmission [18].

Lack of specific therapy and disease prevention tools
hinders the implementation of highly effective mass mea-
sures to prevent the spread of this pathology in the goat

population. The main method of the disease prevention
and control on the farms involves continuous monitor-
ing of the entire population, and in case of detection
of seropositive animals - taking a set of measures to re-
place the diseased herd with the healthy one. One of such
measures involves introduction of sterile kidding, i.e. a set
of measures to prevent direct contact of a seropositive
goat with a newborn kid, followed by feeding it with dis-
infected colostrum and milk.

In view of the diametrically opposite information in
the published literature, as well as taking into account
the fact that currently CAE is included in the “List of con-
tagious animal diseases, including highly dangerous ones,
for which quarantine can be imposed”’, the purpose of
the study was formulated as follows: to study the possibili-
ty of intrauterine infection of newborn kids with CAE virus.

MATERIALS AND METHODS

The study was carried out in 2023-2024 in the Labo-
ratory of Diseases of Young Animals of the Experimental
Veterinary Medicine Institute for Siberia and Far East of
the Siberian Federal Scientific Centre of Agro-BioTech-
nologies of the Russian Academy of Sciences and on
a family-operated farm located in one of the regions of
the Ural Federal District. Eighteen pregnant CAE-seroposi-
tive Saanen goats were used in the study. The animals
were diagnosed by testing blood samples for the proviral
DNA using PCR, as well as by double testing of the sera
by the enzyme-linked immunosorbent assay (ELISA) for
the antibodies to CAE virus a week before insemination
and on day 60 of pregnancy.

The blood samples from female goats were collected in
Bodywin vacuum tubes (China) with coagulation activator
and ethylenediaminetetraacetic acid.

Presence of CAE virus antibodies in the sera was deter-
mined using the ID Screen® MVV/CAEV Indirect Screening
test kits for indirect ELISA (IDVet, France). The results were

"The list of contagious animal diseases, including highly dangerous
ones, for which quarantine can be imposed: approved by Order of the
Ministry of Agriculture of the Russian Federation No. 476 of 19 December
2011 (as amended on 25 September 2020). https://docs.cntd.ru/
document/902324591
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Newborn male kid
(n=18)

euthanasia, samples

PCR results (+)
Double ELISA tests (+)
Female goat before mating Newborn female kid
(n=50) is withdrawn
CAE diagnosis using ELISA, from experiment
PCR

Double ELISA tests (-)

~ Withdrawn from experiment

Fig. Scheme of selecting newborn animals for the experiment

recorded on a semi-automatic microplate ELISA reader
TECAN Infinite F50 (Austria).

Euthanasia of newborn animals was carried out in ac-
cordance with the requirements of the European Con-
vention for the Protection of Pet Animals (Chapter 2, Ar-
ticle 11)2. Stunning method was used for euthanasia [19].

Autopsy of the newborn kids was carried out using
the generally accepted method of G. V. Shor [20]. Blood
and internal organ samples were aseptically collected in
sterile test tubes using sterile disposable sample collecting
probes (VetGenomics, Russia), as well as biological sample
collection and storage cards “DNA Archive” (Russia).

For primary isolation of nucleic acids from the biologi-
cal material,“RealBest extraction 100" kit (Vector-Best, Rus-
sia) was used.

Caprine arthritis-encephalitis virus was detected in
the biological samples using recording amplifier manu-
factured by Bio-Rad Laboratories, Inc. (USA) and a “Kit
of reagents for detection of proviral DNA of caprine ar-
thritis encephalitis virus (CAE) using real-time polymerase
chain reaction” (Vector Best JSC, Russia). Fifty amplification
cycles were performed. Samples with Ct < 40 were consi-
dered positive.

RESULTS AND DISCUSSION

Before the study, all the goats (n = 50) housed on one
of the family-operated farms were tested for CAE virus an-
tibodies using ELISA before the insemination. Polymerase
chain reaction for proviral DNA was used as a confirma-
tion test. Goats with a seropositivity coefficient of Cs > 100
(according to ELISA results) and positive PCR test results
(n=29) were selected for further study. Then, on day 60 of
the pregnancy, a second ELISA was performed to confirm
the CAE diagnosis in the goats.

During the kidding, the newborn kids were aseptically
taken and removed, completely excluding their postpar-
tum contact with the mother. Only males were used in
the experiment, since they do not have any commercial
value. A total of 18 goats were selected for the study (Fig.).

After euthanasia, an autopsy and biological materi-
al collection were aseptically performed. The following
samples were collected: blood samples, heart tissue, liver,
lungs. The biological materials were stored and transpor-
ted at 4 °C.

2 European Convention for the Protection of Pet Animals. Strasbourg,
13.X1.1987. https://rm.coe.int/168007a67d

Further work with the biological samples was carried
out in the PCR laboratory of the Experimental Veterinary
Medicine Institute for Siberia and Far East of the Siberian
Federal Scientific Centre of Agro-BioTechnologies of the
Russian Academy of Sciences

The test results are demonstrated in Table 1.

The CAE virus (CAEV) was not detected in any of
the biological samples tested using real-time PCR. This fact
confirmed that intrauterine infection of newborn kids by
the virus-carrying mothers is impossible.

The data obtained during the experiment differ from
the information cited in a number of foreign publica-
tions. Thus, J. Furtado Araujo et al. [17] indicate that
when testing 73 newborn kids by PCR, the CAEV was de-
tected in 46.57% of the samples. One of the explanations
for the discrepancy between our results and the cited
published data can be a comment from the article
by O. L. Kolbasova et al. [2] that the quality of PCR directly
depends on the primers, which should match the gene-
tic variant of the virus circulating in the animals housed
on the farm.

During the experiment, all goats were tested using
a combination of ELISA and PCR diagnostic tests, and
the animals that demonstrated double positive results
were selected for the experiment. Therefore, the complex
of primers included in the PCR system used in the experi-
ment matched the genetic variant of the virus circulating
on the farm.

The data confirm the relevance of using the sterile kid-
ding (complete exclusion of any contact of the mother
and newborn kid immediately after parturition) as one
of the main approaches to the prevention of CAE spread
inside the farm and to the formation of the disease-free
herd.

The following examples confirm the effectiveness of
this method and, as a result, the absence of an intrauterine
route of CAEV transmission.

Table 1
Results of biological material tests for CAE virus

CAEV test results
Amount

Type of biological
mateial positive, % | negative, %
Blood samples 18 - 100
Internal organ samples 54 - 100
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Example 1. The experiment was conducted on the back-
yard located in the Southern Federal District. The number of
goats at the beginning of the experiment was 18 (Table 2).

The presented data demonstrate that in 2022, during
the initial examination of the population consisting of 18
sexually mature animals, the antibodies to the CAE virus
were detected in the sera of 11 goats. The backyard own-
ers decided to improve the health of the herd, therefore,
they put into practice mandatory sterile kidding for all
pregnant goats and feeding newborn kids with colostrum
pasteurized at 60 °C for 30 minutes, with further use of the
whole milk substitute. Four goats with obvious CAE clinical
signs were isolated from the herd, the rest were mated by
the available seropositive male goats.

In 2023, when examining the repair population formed
of the kids born by sterile kidding (13 kids), all animals
demonstrated negative results. The only seropositive
animal turned out to be a female goat, which the own-
ers wanted to use for mating again, but as soon as they
received data that all the goats were seronegative, it was
decided to send it to slaughter.

In 2024, upon repeated double ELISA testing of the
newly formed goat population, all animals demonstrated
negative results for CAE virus antibodies.

Example 2. The experiment was carried out on the back-
yard located in the Novosibirsk Oblast. At the beginning
of the monitoring, the herd consisted of 24 Nubian dairy
goats (Table 3).

During the initial ELISA testing of the animals in 2020,
it was found that the entire goat herd was infected with
the CAE virus.

The owners of the farm decided to carry out a set of
measures to improve the health of the herd. To do this, all
subsequent kiddings were carried out using sterile kidding
technology, and the resulting kids were fed with the colos-
trum pasteurized at 60 °C for 30 min and with milk derived
from mother goats.

Testing of the young animals obtained using this tech-
nology in 2021 demonstrated that 12 out of 20 animals
were the CAE virus carriers. When interviewing the owners,
it was found that after the end of the period of feeding
with milk, the animals were placed in the common herd at
the age of 3 months, which resulted in their infection with
the CAE virus from the diseased mother goats.

Given this fact, the backyard owners housed all kids de-
rived from seropositive goats in 2022 in a separate room,
completely excluding any contact with infected animals
and items of their care. As a result, during the ELISA testing
of the newly formed herd (6-7 months of age), all animals
(23 goats) demonstrated no CAEV antibodies in their sera.
The owners decided to cull all seropositive animals, dis-
infect the premises and form a new herd of seronegative
young animals.

The repeated double tests in 2023 confirmed the ab-
sence of CAE virus circulation in the entire goat herd on
this backyard. In 2024, the owners ELISA tested all animals
again at a six-month interval and the results were negative.

The data obtained during the experiment, as well as
the results of the monitoring tests given in the examples,
confirm the effectiveness of sterile kidding as the main
method of preventing the CAE spread on the goat farms.
Strict compliance with all procedures makes it possible to
obtain a healthy offspring with high breeding and eco-
nomic value from virus-carrying animals.

Table 2
Changes in the number of seropositive animals in the goat population
on backyard No. 1

Number of tested
animals

CAEV antibody test results, animals

seropositive seronegative

2022 18 1 7

2023 14 1 13

2024 13 - 13
Table 3

Changes in the number of seropositive animals in the goat population

CAEV antibody test results, animals

on backyard No. 2

Number of tested
animals seropositive seronegative

2020 24 2 -
2021 20 1 8
2022 23 - 2
203 23 - B
204 3 - B
CONCLUSION

Currently, the scientific literature provides contradicto-
ry data on the possibility of intrauterine infection of goats
with the caprine arthritis-encephalitis virus. A number
of foreign authors cite the research results indicating CAE
agent isolation from newborn kids derived from seropos-
itive animals. At the same time, there is no data in the do-
mestic literature, as well as in the WOAH Terrestrial Animal
Health Code on possible intrauterine route of CAE infection.

The results of our tests of biological materials collected
from newborn kids derived from CAE seropositive goats
indicate that the syndesmochorial type of placenta cha-
racteristic of small ruminants is a natural barrier to small ru-
minant lentiviruses, which excludes intrauterine transmis-
sion of the caprine arthritis-encephalitis causative agent.
Given this fact, as well as the fact that currently there are
no means of specific prevention and therapy of caprine
arthritis-encephalitis, the only way to prevent the disease
are technological methods, in particular sterile kidding,
which excludes the virus transmission from the mother to
the newborn kid.

This fact has been confirmed by long-term monitor-
ing of the number of goats kept on two farms located in
the Southern Federal District and in the Novosibirsk Oblast
for the presence of CAE seropositive animals in the herd.
In both cases, the owners’ transition to the use of sterile
kidding, which excludes any contact of the newborn kids
with the seropositive mothers, within two years allowed
for complete removal of the infected animals from the
herd and replacement of all population with seronegative
animals thus avoiding economic losses and purchase of
healthy animals from other farms.

The presented data confirm that the use of sterile kid-
ding followed by feeding the offspring with colostrum pas-
teurized at 60 °C for 30 minutes and milk is currently the
only way to prevent the CAE spread inside the goat herd
kept on the same farm.
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Nevertheless, given the small sample of animals used in
the experiment, as well as the fact that published opinions
on the possibility of intrauterine infection differ diametri-
cally, further research is needed, which should cover more
animals.
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