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Abstract: Contagious ecthyma (CE) is a zoonotic viral infection and common localized cutaneous infection of young
sheep and goats caused by a Parapoxvirus with worldwide distribution. The aim of this study was to determine
whether rabbits will be used instead of lambs and kids in immune and safety studies after the production of CE vac-
cine. The titres of Pendik CE pathogen strain isolated from lamb (E(P)CK,) and attenuated vaccine strain originated
from lamb (E(P)CK,,) used in the study were TCID,; 105*° and 107%/ml, respectively. In the study, to determine the
pathogenicity of CE virus (E(P)CK,) in rabbits, it was found that CE virus-specific hyperemia, vesicles and pustules
were not observed and there was no increase in body temperature, and CE virus was not detected by PCR in the
scabs located in the skin of back-waist regions. In the blood sera of rabbits treated with pathogen CE virus and
vaccinated with CE vaccine virus, no antibodies were detected against CE virus. In the immunity study in lambs and
kids vaccinated with CE vaccine (E(P)CK,,), it was found that the vesicles, pustules and scabs appeared on day 3 and
the lesions healed on the 15" day seen that CE vaccine virus protects lambs and kids against pathogen CE (E(P)CK))
strain.
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Contagious Ektima (CE) asisinin bagisiklik ve zararsizlik
calismalarinda tavsanlarin kullanilmasi

Ozet: Contagious Ektima (CE) hastaligi, genc koyun ve oglaklarda lokalize kutan&z enfeksiyonlara sebebiyet veren,
dinyada yaygin olarak bulunan Parapoxviruslarin neden oldugu zoonotik viral bir enfeksiyondur. Bu calismanin
amaci, CE asisinin Uretilmesinden sonra bagisiklik ve giivenlik calismalarinda kuzu ve oglaklarin yerine tavsan kullan-
makti. Calismada kullanilan kuzulardan izole edilmis patojen Pendik CE susu (E(P)CK,) ve attenue olan (E(P)CK,,) as!
susunun titrelerinin sirasiyla DKID,; 10%%° ve 107%°/ml oldugu belirlendi. Tavsanlarda CE virusunun (E(P)CK,) patoje-
nitesini belirleme calismasinda, CE virusuna 6zgl hiperemi, vezikiller ve pustiller gézlemlenmedi, viicut sicaklikla-
rinda artis olmadi ve bel bélgesinde bulunan yara kabuklarinda CE virusu PCR ile tespit edilmedi. Patojen CE virusu
uygulanan ve CE asi virusu ile asilanan tavsanlarin kan serumlarinda, CE virusuna karsi antikor tespit edilmedi. CE
asisi (E (P) CK,,) ile asilanmis kuzu ve oglaklarda yapilan bagisiklik calismasinda, skarifikasyon yapilan deri bélgesinde
vezikillerin, pustlllerin ve kabuklarin 3. glinde ortaya ¢iktigi ve lezyonlarin 15. glinde iyilestigi tespit edildi. CE asi
virusunun kuzu ve oglaklari patojen CE (E (P) CK,) virusuna karsi korudugu saptandi.

Anahtar kelimeler: Asi, bagisiklik, contagious ektima, kuzu, oglak, tavsan.

Introduction

Parapoxvirus infections (PPV) occur in sheep, goats,
deer and humans also known as contagious ec-
thyma, orf, sore mouth, scabby mouth, contagious
pustular dermatitis, dermatitis pustulosa of small
ruminants, ulcerative dermatosis of sheep, lip and
leg ulceration, veneral balanoposthitis and vulvitis,
lippengrind infection disease (Rabinson and Bal-
assu, 1981; Mc keever et al.,, 1988; Nourani H and
Maleki M, 2006). Orf virus (ORFV) is a parapoxvi-
rus (subfamily Chordopoxvirinae,family Poxviridae)
with ovoid-shaped virions of ~ 260 by 160 nm and

a linear double-stranded DNA genome of 134-139
kb.(Da Costa et al. 2019). Small ruminants, wild ru-
minants, ibex, llama are susceptible to CE virus. The
disease has a zoonotic potential particularly for
those who are in close contact with animals such as
veterinarians, farmers, animal attendants, and visi-
tors (Bala et al. 2018).

The disease has been considered benign, the
lesions are painful and can lead to anorexia and
starvation. The outbreaks generate economic losses
associated with a growth delay and deterioration of
the animal’s body condition (Nourani and Maleki,
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2006; Peralta et al. 2018). In case of secondary infec-
tions with other viruses and bacteria, the mortality
rate increase from 10 to 20 % (Sowmiya et al. 2018).
CE virus is transmitted through direct contact with
infected animals and the virus which is highly resis-
tant and can survive in the environment for more
than one year (Sadiq et al, 2017; Al Saad et al. 2017;
Tedla et al. 2018). In case of secondary infections,
mortality rate is between 20-50%. There are genetic
variations between CE goat and lamb field strain
(Lin et al. 2015).

Within the scope of the fight against CE dis-
ease, newly purchased animals should be kept under
quarantine before being brought to the farm. Ani-
mals should be disease free in clinical examination.
Animals should be vaccinated with CE vaccines in
the fight against CE disease. There are some kind of
vaccine such as live attenuated in tissue culture and
not fully attenuated and also produced in sheep are
used for the prevention of CE disease, (Pye D, 1990;
Musser et al. 2012).

The aim of this project was to investigate the
possibility of using rabbits instead of lambs and kids
in immunity and harmlessness studies of post-pro-
duction CE vaccine.

Table 1: Primers used for DNA sequencing of the B2L gene.

Materials and Methods

Contagious ecthyma (CE) virus strains: CE vaccine
strain (E(P)CK,,) and pathogen strain (E(P)CK,) were
obtained from Pendik Veterinary Control Institute.

Cell culture: Madin Darby Bovine Kidney (MDBK)
cell culture used for the production of viruses and
serum neutralization tests were obtained from the
cell culture centre of The Foot and Mouth Disease
Institute. In order to propagate MDBK cells, fe-
tal calf serum inactivated at 56°C for 30 minutes
(BIOCHROM-cat no:S-0125) was added to DMEM/
Ham’'s-F-12 (BIOCHROM-cat no:F 4815) medium as
10% and 2% (Burleson et al. 1992).

DNA isolation and cleaning kits: DNA isolation
of CE virus was performed with the DNeasy Blood
& Tissue Kit (QIAGEN, cat no: 69506) and in accor-
dance with the protocols specified in the kit. The
PCR Purification kit (Min Elute®, QIAGEN, cat no.
28004) was used for clearance of pre-sequence PCR
products according to the protocols specified by
the company (Chan et al. 2007).

Primers: For the identification of the CE vaccine and
field (challande) virus, sequence primers belonging
to the CE virus were selected from the reference
genes in the NCBI gene bank (Table 1) and designed
for DNA sequencing of the entire B2L gene using
the Prim Select mode of the DNASTAR gene analysis
program (Nettleton et al. 1996).

Primary name Sense Primary sequencing (5-3) MER Product length
B2LF1 + AGA ACT CGC CCG CCT GCT AAA AGA 24

B2LR2 - CCC CGG AGT GGT CGA GGT GGA AGT 24 660 bp
B2LF2 + CAA GCA CCT GGC CTG GGA CCT CAT 24 713 bp
B2LR3 = GCT TGC GGG CGT TCG GAC CTT C 22

B2LF3 + GCA CCG CAT CGA GAA CGC CAA GAA 24 574 bp
B2LR4 - AGG GAC GCC GCC GCACACC 19

B2LF4 + GAA GAA CTC GCC CGC CTG CTA AAA 24

B2LR5 = GTC CGC GTC CTT GTC CTT GCT CTG 24 346 bp

Propagation of cells: MDBK cell culture was pro-
duced with DMEM/Ham'’s-F-12 medium containing
10 % FCS in 25 cm? flask at 37°C and 5 % CO, as
monolayer.

Propagation of pathogen CE virus (E(P)CK):
100pl CE virus at 4" passage level was inoculated in
to the monolayer MDBK cell culture produced in 75
cm? flask and was incubated at 37°C and 5 % CO..
Cell culture was observed daily for CPE formation

and at 90 % CPE formation, the flasks were frozen
and thawed at -70°C. The cell debris was removed
by centrifugation at 3000 rpm for 30 minutes and
stored at -70°C until use (Burleson et al. 1992).

Detection of infective titer of pathogen CE virus:
Microvirus titration test was performed to determine
the TCID, /ml of the produced CE virus. Ten-fold di-
lutions of the CE virus were made with PBS from
log,, 10-1 to 10-6. The 100 pl of each dilution was
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placed in four wells of 96-well plate. 50 pl of MDBK
cell culture (3-5x10° cells/ml) was added to all dilu-
tions. 100 pl of medium and 50 pl of cell suspension
were placed in the last four wells of the plate for
cell control. The plate was incubated at 37°C with 5
% CO? for 10 days and checked daily. Formation of
CPE due to virus growth was observed. TCID, val-
ues of the produced virus were determined by the
Spermen-Kaerber method (Ergin and Kokli 1974;
Nashirudddullah et al. 2016).

Pathogenicity study with pathogen CE virus (E(P)
CK) in rabbits, lambs, and kids: 1 ml of CE virus
field isolate was taken and diluted with dilution lig-
uid containing 9 ml of 50% glycerin+50% PBS used
for this purpose.

Pathogenicity study in rabbits: For this purpose,
10 rabbits were shaved at the waist skin and CE virus
field isolates were inoculated 8 rabbits by scarifica-
tion method (Picture 1).

Picture 1. Skin appearance of rabbits after challenge

Pathogenicity study in lambs and kids: Six lambs
and kids were shaved on the inside of the hind legs
and 4 lambs and 4 kids were given CE virus field
isolates by scarification method (Yirrell et al. 1989;
Housawi et al. 1993; Zamri et al. 1994). As a control
group, two rabbits, 2 kids and 2 lambs were inocu-
lated only with PBS + glycerin mixture by the scari-
fication method.

Vaccination of rabbits, lambs and kids with CE
vaccine: Before the study, blood samples were tak-
en from 22 kids aged 2-3 months which had no CE
disease in the previous years and did not show any
signs of CE disease and they were checked by se-
rum neutralization test (SNT) for carrying antibodies
against CE virus. The kids were quarantined for 10
days before being tested. Their daily body tempera-
ture was recorded. Kids were observed during the
quarantine for clinical signs of CE and other diseases
(Buddle and Pulford, 1984; Pye, 1990; Musser et al.
2012).

Vaccination of rabbits: The CE vaccine was diluted
with 40 ml of PBS + glycerin diluent. The waist area
of 8 rabbits was shaved and the skin was scarified
diagonally by 3 lines of 0.5-1 ¢cm diameter with a
needle deep enough to cross the first layer of the
skin. 3 drops of diluted CE vaccine were applied to
the scarified areas and waited for 3-4 seconds to
complete the vaccination. Two rabbits were used as
control (mock) by dropping PBS + glycerin mixture
to the scarified skin.

Vaccination of lambs and kids: Lyophilized CE
vaccine was diluted with 40 ml of PBS + glycerin
diluent. The shaved skin area on the inside of the
hind legs of 4 lambs and 4 kids was scarified diago-
nally by 3 lines of 0.5-1 cm diameter with a needle
deep enough to cross the first layer of the skin and
3 drops of diluted CE vaccine were applied to the
scarified areas. As for 2 lambs and 2 kids (Mock)
used as controls in challenge studies, 3 drops of PBS
+ glycerin mixture were applied to the scarified ar-
eas and were waited for 3-4 seconds before releas-
ing the animals.

Immune controls in vaccinated rabbits, lambs
and kids: Body temperatures of animals vaccinated
with CE vaccine were measured for 15 days. The
vaccination site was checked for signs of necrosis,
hyperemia and CE disease.

Determination of antibody titers against CE vi-
rus in lambs and kids: Thirty (30) days after the
CE vaccination by scarification method, blood was
taken from vaccinated lambs, goats, and rabbits, as
well as the controls, to investigate antibody titers
against CE virus (Mc Keever et al. 1987).

Serum Neutralization test (SNT): In order to de-
termine the antibody titer levels against CE virus
by SNT, 50 pl of DMEM /F12 Ham’'s medium was
placed in all wells of 96-well plates. 50 pl of the
blood serum was placed in the first two wells of the
plate, and 50 pl of the first wells were transferred
to the lower wells to make the two-fold dilutions of
the serum. Standard CE virus (E(P)CK)) strain in 50
ul of 100 TCID,, titer was added to two-fold dilution
of the serum samples in the wells and let them to
neutralize for one hour at 37°C. At the end of the
incubation period, 50 pyl of MDBK cell culture was
added to all wells and incubated in 5% CO, medium
for 10 days at 37°C. Cells were checked daily for CPE
formation (Nashirudddullah et al. 2016).

Determination of immunity to CE virus after
vaccination in rabbits, lambs and kids: 10 m| of
pathogen CE strain was diluted with 10 ml of PBS
+ glycerin diluent. Thirty days after the CE vaccina-
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tion, 8 vaccinated rabbits from their back, 4 vacci-
nated lambs, 4 vaccinated kids, and 2 for each of
Mock rabbits, lambs and kids were challenged with
3 drops at their previously shaved and scarified skin.
Body temperature of rabbits, lambs and kids were
measured daily for 15 days. Following the challenge,
control animals challenged simultaneously with vac-
cinated lambs were examined for vesicles, pustules
and later crustation in the scarification areas of their
skins (Buddle and Pulford, 1984; Pye, 1990; Musser
et al. 2012).

Investigation of CE virus by PCR in skin lesions
after scarification in rabbits.

DNA isolation: Following the isolation of reference
CE vaccine strain E(P)CK; in the cell culture as posi-
tive control and the inoculation to rabbits, DNA iso-
lation from crustation on the skin was performed
using High pure viral nucleic acid kit (Roche, cat no:
11796823001) and in accordance with the proto-
cols specified in the kit. Briefly, 200 ul of cell cul-
ture supernatant, 200 ul binding buffer and 40 ul of
Proteinase K mixture were incubated for 10 min at
70°C (rabbit's skin scrapings were kept in 200 ul of
binding buffer for 2 hours at 70°C, then the proto-
col was continued), 100 ul isopropanol was added,
and the whole was transferred to filtered columns.
It was centrifuged at 8000 g for 1 minute, 500 pl
inhibitor removal solution was added to the column
and it was centrifuged again in the same way. 500
ul of washing solution was added and centrifuged,
and finally, 200 pl of elution solution was added to
the column and centrifuged in the same way to ob-
tain DNA samples and stored at -20°C until use. The
primers used in the study (Table 1) were selected
and optimized from the B2L gene of CE virus.

PCR: In our PCR studies for isolation of target re-
gions, 5 pl template DNA, 10 pl 10X buffer, 1 pl
dNTP (0.8uM), 1 pl primer F and primer R (20pmol),
0.5 pl Tag DNA Polymerase (2.5U), and ddH,O was
added to obtain a total volume of 50 pl. Following
3 minutes at 94°C; 1 minute at 94°C, 45 seconds at
53°C, and 1 minute at 72°C for 30 cycles; and fi-
nally 7 minutes at 72°C in the thermal cycler, the
PCR products were electrophoresed below 100V in
2% agarose gel and DNA bands were observed in
UV medium.

Results

The pathogen CE virus (E(P)CK,) titer TCID,, was
found to be 107%/ml, while the vaccine virus titer was
TCID,, 105*/ml. No antibodies against CE virus were

detected in the blood sera taken from the lambs
and kids before the inoculation.

Pathogenicity study with pathogen CE virus in
rabbits, lambs, and kids:

Pathogenicity study with pathogen CE virus in
rabbits (Group 1): No hyperemia, pustule and crus-
tation was detected due to CE virus growth in scari-
fied skin areas after 15 days of clinical observation
of 8 rabbits shaved at the back-waist area and scari-
fied to administer CE virus field isolate and 2 control
(mock) rabbits. In addition, there was no increase
in body temperature for 15 days and no antibodies
against CE virus were detected in blood sera.

Pathogenicity study with CE virus in lambs and kids
(Group 2): Four lambs and 4 kids epriivated with
CE virus field isolates were detected not to have in-
crease in body temperature (38.5-39.5°C) and to de-
velop hyperemia, vesicles and pustules in scarified
skin areas as from 2-3 days following the administi-
ration in subsequent days (Picture 2, Picture 3). The
lesions in lambs and kids were detected to heal in
days 32-37. It was observed that the thin and small
scabs were shed in 4-6 days as from day 2 and no
lesion was remained on the scarified skin in lambs
and kids used in two for each.

Picture 2. Skin lesions in lambs epriivated with
pathogen CE virus

B )

. i
Picture 3. Skin lesions in kids eprivated with patho-
gen CE virus
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Etlik Vet Mikrobiyol Derg,

https://vetkontrol.tarimorman.gov.tr/merkez

Cilt 31, Sayt 1, 2020, 75-81



Glilyaz V et al. The use of rabbits in studies of immunity and safety of Contagious Ecthyma vaccine 79

Determination of immunity to CE virus after vac-
cination in rabbits. Eight rabbits vaccinated with
CE vaccine and 2 Mock rabbits were detected not to
have increase in body temperature for 15 days fol-
lowing the challenge after scarification at the waist-
back region. No antibodies against CE virus were
detected in the blood sera of rabbits. No vesicles,
pustules and later crustation were detected in the
scarification areas on the skins of control rabbits ap-
plied simultaneously with rabbits vaccinated with CE
vaccine (Picture 4).

S, an8

Picture 4. Skin appearance of rabbits epriivated af-
ter CE vaccination

Determination of immunity against CE virus
after vaccination in kids and lambs: Following
the challenge of vaccinated kids and lambs with
pathogen CE virus (E(P)CK,), they were detected not
to have increase in their body temperature (38.1-
39.2°C). Hyperemia was observed in scarified skin
areas of kids and lambs as from the second day of
the challenge and vesicles and pustules developed
in subsequent days but healed in 9-11 days (Pic-
ture 5) (Picture 6). In 2 challenged control kids and
lambs, skin lesions started to heal on day 28 and the
scabs were shed on day 35. In negative control kids,
it was observed that scabs occurred in day 2 and
these thin and small scabs were shed in day 4 and
no lesion was remained on the scarified skin

. 5 5
O Y . &

Picture 5. Skin appearance following eprivated
with CE field isolates in lambs vaccinated with CE
vaccine

-
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Picture 6. Skin appearance following epriivated
with CE field isolates in kids vaccinated with CE vac-
cine

Investigation of CE virus by PCR in scabs on
the scarified skin after challenge in rabbits: No
CE virus was detected by PCR test in the samples
taken from the scabs on the skin of the rabbits af-
ter scarification with both CE field isolates and CE
vaccine strain (Picture 7). The PCR products used in
Samples 2-6 are PCR products of DNAs obtained
from the E(P)CK, strain of CE virus (CEV). All primers
had negative results with DNA isolated from rabbit
scabs (Picture 7).

1l w4 £ <5 oD WY

Picture 7. PCR results from rabbit scabs and differ-
ent primers of the B2L gene region of the reference
CEV strain

1: DNA ladder (Promega 100 bp), 2: CEV (Primers
OVB2LF and OVB2LR, 1206 bp), 3: CEV (Primers
B2LF1 and B2LR2, 660 bp), 4: CEV (Primers B2LF2 and
B2LR3, 713 bp), 5: CEV (Primers B2LF3 and B2LR4,
574 bp), 6: CEV (Primers B2LF4 and B2LR5, 346 bp),
7: Rabbit crustation sample (primers OVB2LF and
OVB2LR)
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Discussion

Contagious ecthyma (CE) is a zoonotic viral infection
of sheep and goats and live attenuated vaccines are
used to protect animals from CE disease. This study
was conducted to determine the usability of rabbits
in the immunization studies of CE vaccine produced
by public and private companies in our country for
lambs and kids by conducting the immunization
and harmlessness studies in rabbits together with
lambs and kids.

In a study on the experimental infection of CE
virus in rabbits and mice carried out by Cargnelutti
et al. (2011) reported that ears, skin and labial com-
missure in rabbits, ears in mouse and labial commis-
sure and inner hind legs in lambs were intradermally
inoculated with 108 TCID, /ml of CE strain lowa-82;
animals were observed clinically, virologically, and
pathologically; hyperemia, macule papules, vesicles,
pustules and scabs occurred in 3-4 days and local
lesions ended in 3-10 days; histological examination
revealed focal proliferative dermatitis and balloon
degeneration in keratinocytes; virus was recovered
from lesions between days 2 and 14 pi,; intrastoplas-
mic inclusions were detected in eosinophils; similar
lesions were detected in 5 out of 10 mice; clinical
and histopathological lesions due to characteristic
CE infection occurred in all lambs; and all rabbits
were seropositive with ELISA but no neutralizing an-
tibodies were detected on day 28. In our study con-
ducted in rabbits, no hyperemia, macule papules,
vesicles and pustules developed and no genomic
material belonging to the CE virus was detected in
scabs caused by scarification on the skin at the waist
region of rabbits in pathogenicity tests performed
with both pathogen and attenuated CE vaccine vi-
rus. Based on this data we can say that CE virus
(E(P)CK,) and (E(P)CK,,) could not adapt and grow
in the skin cells of rabbits due to the application of
scarification method administered to the scarified
skin by dropping. In the study conducted by Cargn-
elutti et al. (2011), the pathogen CE virus isolate was
directly injected intradermally into the skin and vi-
rus growth and skin lesions were observed on the
skin of rabbits. In addition, the field virus used in
our study is likely to be less pathogenic than the CE
virus used by Cargnelutti (2011). It was concluded
that it would be appropriate to repeat this study in
rabbits by intradermal route reported by Cargnelutti
et al. (2011).
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