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ABSTRACT
This study was designed for the molecular diagnosis and assessment of histopathological changes of ORF
infection in sheep and goats in Basra governorate in Irag. The virus was detected by using -polymerase chain
reaction. The samples were taken from the skin of the lips of animals infected with contiguous ecthema. Hundred
samples taken from the sheep and 100 samples from goats of suspected animals, the results of the molecular
diagnosis showed that 76 (76%0) of sheep were infected and 71 (71%) of goats were infected by diagnosing the
partial of ORFV037 gene (173bp), and ORFV039 (703bp), the sequences were determined and recorded in the
NCBI and drawn the phylogenetic tree. The results of histopathological study showed presented various changes
in cutaneous tissues in sheep include hyperplasia of hair follicles, sebaceous gland and sweet gland,
parakeratosis, hyalinization of keratin Also to a picture of tumores, inflammation appear clearly in dermis also
to hyperplasia of epidermis towered dermis. In goat showed prolifration of epidermis layer and papillae
projection, Highly proliferation structures spinosum, sebaceous gland, sweet gland, and proliferation hair
follicles with thickening it wall, hyperkeratosis of epidermis, infiltration of inflammatory cells and ulceration
with necrotizing of epidermis.
Keywords: Molecular detection, dermato pathological, ORF virus in sheep and goats.
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INTRODUCTION

ORF is an acute, contagious, shrivel and
economically significant zoonotic viral skin
disease caused by ORF virus (ORFV) in
sheep, goats and wild ruminants (9). ORF, an
old rough English, typically affects the
mucocutaneous junctions of the muzzle and
lips, although gums, palate, and tongue may be
affected by lesions particularly in lambs and
children. Lesions on the eyelids, feet, and teats
occur less frequently (28). ORF virus is a
member of the poxviridae parapox virus
community. The family has a length of around
260nm and a width of 160nm, consisting of a
linear double-stranded DNA genome (134-
139kbp) with a high GC content (63-64%)
relative to other poxviruses (4). ORFV
infection is wusually referred to as OREF,
infectious labial dermatitis, scabby mouth,
contagious ecthyma, contagious pustular
dermatitis, or sore mouth in sheep and goats
(27). The disorder is also a very serious viral
zoonotic infection related to debilitating non-
systemic proliferative lesions (14). For people
working with animal farmers, animal
caregivers, veterinarians, it is more of an
occupational risk (5). Transmission occurs by
direct contact with an infected animal and/or
with  polluted ORF-containing  fomites.
Traditionally, through wounds or abrasions,
the virus reaches the skin and creates the
infection (13). In sheep and goats, the disease
occurs mainly in young animals aged 3-6
months, while neonatal lambs and children
aged 10-12 days may also be seriously
affected (32). Older sheep, however, can also
bear the virus without injury and put the
disease into susceptible flocks (34). The
infection have clinical characteristics differ, it
may remain subclinical in some animals;
however, case fatality may reach up to 80%
occasionally and particularly in young animals
(33). In goats and sheep, the typical
advancement of ORF moves from erythema,
through vesicle formation, to pustules, and
then to scabs. Proliferative and sometimes
lesions of the self-limiting on the skin of the
lips, oral mucosa and around the nostrils are a
characteristic of the disease. Lesions may also
occur on the teats of nursing animals
sometimes and rarely on other organs (41),
lesions follow a well-defined pattern of
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development: local erythema, followed by
papule, vesicle, postulate, and scab formation.
Scabs become dry and are shed as lesions heal,
with no scar left on the site of the lesion (22).
Infection prolongation and increased severity,
are almost related to secondary bacterial
infections. (25). The genome of the ORF virus
encodes factors that either mimic host
immuneregulatory proteins (37) or have
reactive potential with host immune system
components (8). The ORF virus encodes a
gene for the protein inhibitory factor (GIF),

that can bind and inhibit both ovine.
Interleukin-2  (IL-2) cytokines and the
macrophage colony-stimulating factor of

granulocytes (GM-CSF). No other poxviruses
have found the GIF gene; it has been screened
for preservation in other PPVs. (29). Post-
mortem lesions of epidermal hyperplasia,
ulcers were evident in semi-domesticated
reindeer and hyperkeratosis, intra-epithelial
pustules (40). At an early stage, acanthosis
with  pseudoepitheliomatous  hyperplasia,
superficial multiloculated vesicles, superficial
multiloculated vesicles and pustules is found
to form ballooning degeneration of vesicles or
pustules (23), accompanied by granulomatous
and papillomatous characteristics  (31).
Negative stain electron microscopy of scabs of
infected animals achieves laboratory diagnosis
of the disease (15). Fluorescent Antibody
Technique (IFAT), Agar Gel Immunodiffusion
(AGID), Virus Neutralization Test (VNT) and
Enzyme Linked Immunosrbant Assay (ELISA)
(17,39) are several serological tests used for
diagnosis of ORF virus. The development of
the methods of PCR for the DNA detection
met the criteria for precise and responsive
laboratory diagnosis of the disease (15,35).
MATERIALS AND METHODS

Sample collection: This method was carried
out according to the guidelines (2,42).
Different cases of sheep and goats were
clinically diagnosed in different areas of the
provinces of Basrah, samples were taken from
sheep and goats infected with ORF (100
sample for each) between December 2019 and
December 2020 from the province of Al-
Basrah, the animals suffering from
proliferative skin lesions especially at lips and
commissures severe proliferative dermatitis,
lesions eventually develop into thick, brown,
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rapidly growing scabs over areas of
granulation, inflammation and ulceration
(papules, pustules and vesicles) on the lips,
commissures in young sheep and goat flocks at
Basrah province. Samples were collected on
50% glycerin and 50% buffer saline from
affected skin lesion from sheep, and goats
from different ages from both males and
female with no history of vaccination against
ORF virus. The tissues samples stored at -
20°C until used for DNA extraction. For
histopathological examination skin lips
biopsies collected from infected animals
through standard techniques.

Molecular study: Extraction of DNA, animal
samples (mouth and lip scabs and biopsy
samples) were obtained for genomic DNA
extraction using the DNA Mini Kit
(QIAGEN). Dried lamb and goat scabs
(250mg of homogenized tissue) were collected
from different farms in Basrah province and
put in a 2ml micro centrifuge tube containing
50% PBS and 50% glycerin and stored at
refrigerated temperatures before arrival at the
laboratory and stored before processing at -
20°C. Tissues were centrifuged at 14,000rpm

for 10min. Then taken 500ul of wviral
supernatant for DNA extraction. The
concentration of extracted DNA was

determent by NanoDrop spectrophotometer at
260nm and 280nm and stored at -20°C.

Polymerase Chain Reaction (PCR): DNA
was amplified by performing PCR technique
using (Go Taq Green Master mix (M7822),
Promega/USA) following the manufactures
instructions. Two primer pairs were designed
to identify important ORF virus including
confirmed ORF virus primer, which is
amplicon size (173bp) part of ORFV037 gene
(F2: 5- CCAGGGGAAGTTCAGGTACG -3
and R2: 5- ACTACGAAACTGTGGGCGAG
-3") and ORF virus amplicon size (703bp) most
of ORFV039 gene (F1: 5'-
CACCTCGTTGCGGAAGTAGT -3' and R1:
5-ATGTCATGGGCGGTTGAGTT-3'). While
the amount used in the PCR reaction mixture
was done according the standard application
Go Tag® G2 Green Master Mix, Promega,
USA by added 25ul Go Tag® G2 Green
Master Mix, 2ul upstream primer 10uM, 2ul
downstream primer 10puM, 3ul DNA template
and nuclease-free water up to 50ul (18ul). The
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mixture was briefly spine and placed in the
thermal cycler. The annealing temperature for
amplicon size (173bp) primer was 56C°, while
amplicon size (703bp) primer was 57C°. The
PCR product was then detected on agarose gel
stained with ethidium bromide, used 100bp
DNA ladder, Promega, USA. The PCR
conditions for this study can be clarified: 5min
for initial denaturation at 95°C. followed by
95°C for 45sec, (56-57)°C for 45sec and 72°C
for 45sec, all this steps returned 35 cycles of.
Then held the reaction for 6min at 72°C, and
then 5min 4°C cooled down the reaction. Then
detected the product of PCR on agarose gel
which stained by ethidium bromide, Then
100bp DNA ladder used, Promega, USA.
DNA sequencing and sequences analysis:
Then sent product of PCR for sequencing to
Macrogene (Korea) company. The sequences
were edited and aligned by using evolutionary
analyses were conducted in MEGA7. The
results contrasted with data from gene bank
gained and published which is available at the
NCBI online.

Histopathological study: Skin biopsies were
taking by used sterilized scissors and forceps
and fixative in formalin 10% after that
performed standard procedures for
histopathological diagnosis specimens from
infected sheep and goat mouth skin. Within the
Veterinary college's, pathology department,
the slides were prepared and analyzed. The
colored slides of Hematoxylin and Eosin (HE)
were used to identify the histological
characteristics of skin infection by optical
microscope Olympus according to Luna
(25,1).

RERSULTS AND DISCUSSION

ORF, also known as infectious ecthyma in
sheep and goats, is a serious viral disease. It is
often considered to be a benign disease, but a
malignant type has been identified in a few
places around the world. ORF virus (ORFV) is
a member of the family Poxviridae's genus
Parapoxvirus (PPV) (12). Contagious ecthyma
(CE) is a serious exanthematic dermatitis that
affects both domestic and wild small
ruminants (33). Direct contact with the virus
causes infection, which is highly immune and
can persist in the environment for more than a
year. Furthermore, the disease is most
common in young sheep, although it is
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sometimes seen in older sheep that graze on
rough pastures with cut stalks of cereal plants,
which may predispose to infection with scabby
mouth because oral abrasions improve the
virus's ability to gain entry (6). The present
study was conducted to study the ORF disease
in Basrah province in sheep and goats, the
disease was diagnosed based on clinical signs,
molecular identification and invention
histopathological lesions. In both sheep and
goats, clinical examination revealed typical
ORF disease lesions that began as viscales,
papules, and pustules, and present scraps on
the region of ulceration in the lips and mouth,
as well as around the commeasure and less in
other sections (figures 1,2). Disorders resulting
from skin damage such as necrosis and
ulceration of the epidermis and the dermis
could be due to a cellular response. Increasing
the delayed sensitivity and infiltration of
inflammatory cells is the cutaneous response
to infection, all that agreed with Diallo (10),
whom explain the typical lesion of ORF virus
infection in sheep and goats include viscales,
papules, pustules and scab formation in skin of
lips, inside and around mouth and
commeasure. The findings of present study
agree with Mondal et al, those a researcher
found a variable degree of gross lesions such
as viscales, papules, and wart-like lesions on
infected animals' lips and around their mouths,
but not on the rest of their bodies (30). This is
because of the closeness of animals to
confinement and grazing, which cause small
abrasions on the mouth and lips of the animal
during feeding and viral interactions through
abrasions or skin injuries and the replication of
epidermal keratinocyte regeneration.
inaddition present clinical lesion started by
skin lesion of mouth and lips as nodules and
vesicles showed in figures (1,2). Molecular
identification by PCR assay from total of 100
isolate samples from sheep and looks like from
goats suffering of suspected ORF. According
to the results out of the 200 tested skin lips
samples of both sheep and goats; 76 samples
out of 100 tested (76%) from sheep and 71
samples out of 100 tested (71%) of goats
(Table 1). The result of current study of sheep
draw near to the result of Karim in Al-
Qadisiya in detection of sheep ORF, the
percentage was 74.6% of morbidity rate of
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animal from 1-6 mouth (20), as well as the
morbidity rates up to 70% and sometime
increased rates up to 90% had been reported in
lambs after secondary bacterial infection (38).
Present search results differed greatly when
compared with Jae-Ku (18), the rate of ORF
infected goat are 15%, The big difference is
due to the fact that the researchers took
random samples from the field from the goats,
which numbered 400 animals, and the animals
were randomly, from this sample which only
60 samples are infected. The incidence was
approaching 60% of infected goats by ORF,
this result similar to Keshan (21). The results
of our research approximated the rate of
infection in goats, and the slight difference in
the ratios could be attributed to the different
breeding conditions, weather and health
conditions between Iraq and China. Figure (3)
represented the site of ORF virus amplicon
size =~173bp part of ORFV037 gene on the left
of the figure and ORF virus amplicon size
=703bp most of ORFV039 gene on the right.

nodules and vesicles in sheep.

- Lt S0
Figure 2. Skin lesion of mouth and lips as
nodules and vesicles in goat.
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Table 1. Number and percentage of infected samples isolated from skin lips of sheep and goats

No. of
No. of Animal No. of Infected %
Samples Samples
samples
200 Sheep 100 76 76
Goat 100 71 71
Both 200 147 73.5
41,0001 42,0007 43,000
= -
ORFV036 ORF_6
4T A
ORFVO39
1
ORF_9
ORF_S
ORF_7
ORF_8
L] ORF_4
ORF_10
Orf virus strain SY17
140,413 0

Figure 3. Site of ORF virus amplicon size ~173bp part of ORFV037 gene on the left of the
figure and ORF virus amplicon size =703bp most of ORFV039 on the right

The PCR used for confirmed and detected size =<703bp most of ORFV039 gene, while
ORF virus with both genes gave the same figures  (5,6) represented  the  gel
results. Figure (4) represented the gel electrophoresis of PCR-amplified sheep ORF
electrophoresis of PCR-amplified of goats virus amplicon size ~173bp part of ORFV037
ORF virus amplicon size =~173bp part of gene and sheep ORF virus amplicon size
ORFV037 gene and goat ORF virus amplicon ~703bp most of ORFV039 gene respectively.

[ O L R 003 e B S e i . TR i

17001

10001y =703bp
wouy -

200y
100%y

Figure 4. Gel electrophoresis of PCR-amplified of goats ORF virus, lines 1 and 10 are DNA

ladders, lines (2 to 9): goats ORF virus amplicon size 703bp most of ORFV039 gene.
Amplicon size =173bp part of ORFV037 gene in lanes (11 to 18).
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Figure 5. Gel electrophoresis of PCR-amplified sheep ORF virus amplicon size =173bp part of
ORFV037 gene.

17001

10001y
00y

Figure 6. Gel electrophoresis of PCR-amplified sheep ORF virus amplicon size =<703bp most
of ORFV039 gene

Phylogenetic tree of five of ORFV037 gene
samples of ORF virus between them shown in
(figure 7), as well as phylogenetic tree five of
ORFVO039 gene samples of ORF virus between
them shown in (figure 8). Figure 9 represented
the phylogenetic tree of ten samples of ORF
virus between them, five of them of ORFV037
gene (ORF_YEO 1-5) and five of ORFV039
gene (ORF_YEO 6-10). For all figures (7,8,9)
showed the evolutionary relationships of
sequences of ORF virus strains of both sheep
and goats of ORFV037 and ORFV039 gene,
the introductory consensus tree inferred from
500 replicates is taken to represent the
evolutionary history of the analyzed taxa (11).
Branches corresponding to the cloned
partitions are folded in less than 50% of the
bootstrap copies. The percentage of duplicate
trees in which related taxa clustered together
in a bootstrap test (500 replicates) is shown
next to the branches (11). Then, the
evolutionary distances were calculated using
the Poisson correction method (43) and the
number of amino acid substitutions for each
site. These evolutionary analyzes were
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performed on a program, MEGA7 (24).

Phylogenetic tree of five ORFV037 gene
samples ORF virus with NCBI isolate
represented in figure 10, as well as
phylogenetic tree five of ORFV039 gene
samples of ORF virus with NCBI isolate
represented in figure 11. Figure 12 represented
phylogenetic tree of ten samples of ORF virus
with NCBI isolate, five of them of ORFV037
gene (ORF_YEO 1-5) and five of ORFV039
gene (ORF_YEO 6-10). These three figures
(10,11,12)  showed the  evolutionary
relationships of ORF strains (YEO06-YEL0).
The evolutionary history was inferred using
the Neighbor-Joining method (35). An
introductory consensus tree is then taken from
500 replicates to represent the evolutionary
history of the analyzed taxa (11). Then the
branches corresponding to the cloned
partitions are folded in less than 50% of the
bootstrap copies. Also, the percentage of
duplicate trees in which related classes cluster
together in the bootstrap test (500 replicates) is
displayed next to the Dbranches (11).
Evolutionary distances were also calculated
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using the Jukes-Cantor method (19), it is in
units of the number of basic alternatives for
each site. 5 nucleotide sequences were
included in the analysis. Codon positions
included were first + second + third + non-

coding. Then all positions with gaps and
missing data were eliminated. Finally, there
were a total of 446 jobs in the final data set.
These phylogenetic analyzes were performed
within a program called MEGA7 (24).

31

29

Orf_YEQ1 organism Orf virus

Orf_YEQ3 organism Orf virus

Orf_YE04 organism Orf virus

Orf_YEO2 organism Orf virus
Orf_YEDS organism Orf virus

Figure 7. Phylogenetic tree of five of ORFV037

gene samples of ORF virus between them

100 ORF_YEO07

62

ORF_YEDS

ORF_YED8
ORF_YEDS

ORF_YE10

Figure 8. Phylogenetic tree of five of ORFV039 gene samples ORF virus between them.

75

ORF_YE0$

78

99

L ORF_YE10

ORF_YEOS
— ORF_YE07

100

ORF_YEDS
Orf_YEQS organism Orf virus

Orf_YEQS organism Orf virus

19

20

Orf_YEQ1 organism Orf virus
Orf_YEQZ2 organism Orf virus

23

Orf_YEQ4 organism Orf virus

Figure 9. Phylogenetic tree of ten samples of ORF virus between them, five of them of
ORFV037 gene (ORF_YEO 1-5) and five of ORFV039 gene (ORF_YEO 6-10).
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30 AY386283.1

18 AY254902.1
>1 ——— DQ1844786.1
33— HM133903.1
17 KF837136.1
LR594616.1
33 { KF 234407 .1
84 KY053526.1

Orf_YEDS
50 MN331855.1
20 s L MN385453.1
MG712417 1

62 Orf_YED3
Orf_YED2

v { Orf_YEOD1

27 Orf_YED4

64 KPD10354 .1
50 { KPD10355.1
MGS74916.2

95 KPD10353.1

———— KPD10358.1
64 L Av3s5264.1

96

45

27 99— GQ3288670.1
L cGO329889.1

73 AY386265.1
KM875470.1

34 KM875472.1
{ KMB875471.1
Figure 10. Phylogenetic tree of five of ORFV037 gene samples ORF virus with NCBI isolate
71 KPD10354.1
76 { KPD10355.1
MGE749186.2
65 KPD10353.1

[ AvssBZB4.
51 91 L— KPD10356.1

100 ———— ORF_YEO7
L ORF_YEDS

95 ORF_YEDS
68 ORF_YE10
57 ———— MG712417.1
L MN331855.1

100

83

99 ———— KY053526.1
L KF234407.1

71 AYIBE263.1
N Aainit

84 KF837136.1
MN3855453.1

Figure 11. Phylogenetic tree of five of ORFV039 gene samples ORF virus with NCBI isolate
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15
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18

23

KF234407 .1
KYD53526.1
KF837136.1
AY254902.1

29

56

HM133503.1

— Orf_YEDS organism Orf virus

45 pQ184476.1

— MN454854 .1

sel— AY386283.1

25 |

26

15|

58

18

MGT712417 1
MN331655.1
Orf_YED1 organism Orf virus
Orf_YED3 organism Orf virus
Orf_YEDZ2 organism Orf virus

Orf_YED4 organism Orf virus

52

34
25

99

MN389455.1

77 ORF_YEDS
S ORF_YE10

ORF_YE08
ORF_YED7
ORF_YE0S
LR594618.1

25

KPD10353.1

43

36

KPO10354 .1

36

57

KPD10355.1
MGE745816.2
KP0O10356.1

71
95

AY388264 .1
GQ329670.1

33

GO328668.1
KMB75471.1

a9

28

KM875470.1
AY386265.1

i3

KM875472.1

Figure 12. Phylogenetic tree of ten samples of ORF virus with NCBI isolate, five of them of
ORFV037 gene (ORF_YEO 1-5) and five of ORFV039 gene (ORF_YEO 6-10).
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The result of histopathological examination
showed normal structure of lips skin section of
group of control which manifested by normal
histological structure in figures (13,14). Our
result showed presented various changes in
sheep cutaneous tissues include hyperplasia of
hair follicles, sebaceous gland and sweet gland
(figure 15), parakeratosid in addition for
hyalinization of Kkeratin and epidermis
enclosed many islets of dermis (figure 16).
Other changes comprise a picture of tumores
which consist of proliferating basophilic
(hyperchromatic) cells towards islets of dermis
inaddition to prollifration skin adnexa and the
inflammation appear clearly in dermis (figure
17), also to hyperplasia of epidermis towered
dermis with papillae projection represented in
(figure 18), these changes may be as result
from inflammatory and cellular response
against to virus infection that show immune
response play a key role defense mechanism to
OREF virus infection. These result agreed with
de la Concha-Bermejillo et al and Karim
(7,20), they observed present hyperplasia in
basal layer, hyperplasia of hair follicles,
sebaceous gland and sweet gland also present
hyperkeratosis on  epidermis,  increase
hyperplastic cells of stratum, layer esinophilic
cytoplasmic inclusion bodes in swollen cells
and thickening wall hair follicles. As well as
the result of present study in goat showed
prolifration of epidermis layer and papilli
projection outer and enter skin layers that
protrosion in dermis foaming many stracuctere
of skin (figure 19). Highly proliferation
structures spinosum, sebaceous gland, sweet
gland, and proliferation hair follicles with
thickening it wall (figure 20), hyperkeratosis
(figure 21), infiltration of inflammatory cells
and ulceration with necrotizing of epidermis
represented in (figure 22), these lesions may
be due to skin response to this type of viruses
(epitheliotropic virus) and immune variation of
the infected animals, the reasons of this result
because of the virus following the skin
damage, the virus is not institutionalized in the
epidermis, but deployed in the injured
epidermis and deeply to dermis. The result of
current study match to result of Buddle and
Pulford in histopathological changes (3).

Figure 13. Normal structure of sheep lips
skin. (H&E X10).

Figure 14. Normal structure of goat lips
~skin. (H&E X40)
: : e

Flgure 15 Hyperpla5|a of halrfolllcles
sebaceous gland and sweet gland. (H&E
X40).
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Figure 16. show epidermal parakeratosis
and hyalinization(white arrow) with

epidermis enclosed many islets of dermis

pink arrow). (H&E X40).

Figure 17. A picture of tumores which consist of
proliferating basphilic (hyperchromatic) cells
towards islets of dermis, prollifration skin
adnexa (white arrow) and the inflammation
appear clearly in dermis (pink arrow). (H&E

: "iﬁ ."3\» ¢ TN 4
Figure 18. hyperplasia of epidermis
towered dermis with papillae projection
(white arrow). (H&E X10).
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o5k, Ny
Figure 19. Prolifration of epidermis layer
and papilli projection out and enter the
layers skin that protrosion in dermis
foaming many stracuctere of skin (white
arrow). (H&E X10).

.

spinosum, sebaceous gland, sweet gland,
and proliferation hair follicles (white
arrow) with thickening it wall (pink
arrow). (H&E 10X).

‘

Figure 21. Prolifratio of hairolicles
(white arrow) and epidermal hyperkeratosis
(pink arrow). (H&E X40).
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Figure 22. Proliferation of hair follicle with
infiltration of inflammatory cells (white
arrow), ulceration with necrotizing of

epidermis (pink arrow). (H&E X40).
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