THE IRAQI JOURNAL OF

VETERINARY MEDICINE

eISSN:2410-7409
1 J WV M | pISSN: 1609-5693

Immunohistochemical Detection of Apoptosis in Dermal and Epidermal Cells of
the Lips in ORF-Infected Goats

Yasmeen ] Mohammed*!

, Eman H Yousif?

IDepartment of Pathology and Poultry Disease, College of Veterinary Medicine, University of Basrah,
Basrah, Iraq, 2Department of Pathology and Poultry Disease, University of Baghdad, Baghdad, Iraq

ABSTRACT

*Correspondence:
dr.yasmeenjasim@gmail.com

Received: XX XX 2021
Accepted: XX XX 2021
Published: XX XX 2021

(oMol

This article is an open access distributed under the
terms and conditions of the Creative Common
Attribution License (CC BY 4.0)

Cite:

Mohammed Y], Yousif EH. Inmunohistochemical
detection of apoptosis in dermal and epidermal
cells of the lips in ORF-infected goats. Iraqi J. Vet.
Med. 2021; 45(2): 60-64.

INTRODUCTION
Orf virus (ORFV),which is also called infectious
Ecthyma and contagious ecthyma, is one of the
most important diseases in the goat farms. It is often
regarded as a benign condition, butin several places around
the world a malignant type is identified (1). The virus
causes an adverse effect on animal health, infected animals
are more vulnerable to adventitious bacterial infections (2).
ORFV according to the international committee on virus
Taxonomy and belongs to the Poxviridae's genus
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This paper aimed to investigate the ability of ORF virus to trigger apoptosis in dermal and
epidermal cells via immunohistochemical detection of the caspase-3 protein in goat’s lip
skin: The samples were collected from the goats’ lips skin infected with contiguous Ecthyma.
The ability of virus to trigger apoptosis was verified using a polyclonal anticaspase-3
antibody to detect apoptotic activity. The results revealed that the ability of virus to induce
the apoptosis as indicated by the positive expression of activated caspase-3 in all layers of
the epidermis. However, the presence of small areas of apoptotic cells and high percentage
of caspase-3 was shown in the affected cells in the epidermis of the lips compared with the
control group. The current study concluded the ability of virus to induce apoptosis in dermis
and epidermis cells by detected a caspase-3 antibody in tissue.
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Parapoxvirus (PPV) (3). The virus transmits directly
through direct contact between the infected animals and/or
infected environments (4). The disease might also transmit
by aerosols and/or near contact with infected animals
directly or indirectly (5-7). The typical clinical findings of
infection with Contagious Ecthyma in the skin is the
erythema, vesicle formation to pustule and then into scab.
The characteristic lesion for the disease is the formation of
pustular, nodules and crust lesions in the skin around the
mouth and nostrils. Lesions may also develop in the other
parts of the body (8). ORFV can also be passed on to people
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via broken skin, in particular, in close contact with animals,
farmers and animal careers (9). Apoptosis, known as
programmed cell death (PCD) plays a pivotal role in the
body’s growth and development process (10). Apoptosis
takes by two traditional pathways nominally, include
exogenous pathway, which was the FasL, TRAIL, or TNF
pathway, and the endogenous pathway that stimuli such as
dysregulation of the cell cycle, withdrawal of the survival
factor, drugs, DNA injury and pathogens (11). Ultimately,
both pathways result in the activation of caspases,
subsequently releasing many apoptosis related proteins to
cause cell death (12). Caspase-3 forms part of the class of
proteins are involved in macromolecular proteolysis of
proteins, known as caspase. Caspase-3 in apoptosis plays a
role through external signaling pathways (death ligand)
and internal signaling systems (mitochondrial) (13, 14).

Apoptosis is an important type of cell death and plays a
key role in the disease response to pathogens during
development and viral infections. ORFV is the root cause of
programmed cell death in late phases and contributes to the
release of the virus (15). Caspas-3 is also essential for
typical apoptosis characteristics, apoptotic chromatin
condensation, and fragmentation of DNA under
examination for all cell types. Caspase-3 is therefore
important processes related to cell dismantling and the
development of apoptotic bodies (16). There are wide
range of stimuli involve the pathological and physiological
stimuli which lead to apoptosis, Irradiation, or
chemotherapy for the treatment of cancer that it causes
DNA damage in certain cells, which may lead to apoptotic
death via a p53 dependent pathway. Some hormones from
the thymocytes may lead to apoptotic or kill in some cells,
although other cells are unimpaired or even are stimulated
(17). The objective of current study is to investigate the
apoptosis is induced by viral infection of ORF by detecting
caspase-3 in infected tissues using an
immunohistochemistry reaction.

MATERIALS AND METHODS

The immunohistochemistry analysis (Enzymatic and
Affinity) was performed using an immunohistochemistry
kit, 2-step plus Poly-HRP Anti Rabbit/Mouse IgG Detection
System with DAB Solution (Elabscience, E-IR-R213, China)
and as per manufacturer’s instruction. The kit contained a
3% H202 and normal goat serum as blocking agents,

polymer helper as linker, poly-peroxidase-anti-
mouse/rabbit IgG secondary antibody, and
diaminobenzidine = (DAB). Anti-Caspase-3  primary

antibodies were used in this study to detect the apoptosis
activity.

Paraffin embedded lips tissue of goat were sectioned at
4 pm thickness and mounted on charged slides
(CrystalCruz™ Adhesive Micro Slides, Santa Cruz, sc-
363560, USA). Tissue was deparaffinized into two xylene
changes (10 min each), then rehydrated in five ethanol
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changes of three min each for 100%, 90%, 80%, 70%, and
50%, respectively.

Tissue sections were washed in the distilled water and
submerged in the saline bath (pH 9) of Tris (TBS) for five
min. The tissue sections were then placed in a glass jar filled
with Citrate Buffer Antigen Retrieval (pH 6), which has
been preheated to 60°C and incubated for 25 min in a water
bath at 97°C. Tissue sections left in a glass container for 20
min at room temperature then were rinsed with distilled
water and immersed in a tampon bath for 5 min. Excessive
buffer was tapped into the tissue section and then gently
wiped with tissue paper around the sections. The napkin
sections on the glass slides were surrounded by a circle of
wax and this was done using a special wax pen (Gene Tech
Pen, Elabscience, E-BC-R531, China), ensure that only the
tissue section of the slide was confined to the reactant.

The tissue sections were then immersed in a 3% H202
block solution (Elabscience, E-IR-R213A, China) as a
reagent to block, covered and incubated the sections in the
humidity chamber for a period of 10 min, before rinsing the
sections with distilled water and immersing them in a TBS
bath pH 9 for 5 min. Excess buffer on the tissue sections was
then removed by tapping gently on the slides. The tissue
sections were flooded with the normal goat serum
(Elabscience, E-IR-R213D, China) as a blocking reagent,
covered the sections and incubated them in a humidity
chamber for 30 min, before rinsing the sections with
distilled water and immersing them in a TBS bath (pH 9) for
5 min.

Sections were applied with 0.1 mL of anti-caspase-3
primary antibody and then incubated in a humidity
chamber overnight at room temperature, wash by distilled
water and dipped in a bath of TBS pH 9 for 5 min. Excessive
buffer was applied to tissue sections.

The tissue sections were applied with 0.1 mL Polymer
Helper (Elabscience, E-IR-R213B, China), incubated in a
humidity room at room temperature for a period of 20 min,
then rinsed with distilled water and then immersed in a TBS
bath (pH 9) for 5 min.

The tissue sections were then incubated in the humidity
at room temperature for 30 min with 0.1 mL of poly-
peroxidase-anti-mouse/rabbit IgG secondary antibody
(Elabscience, E-IR-R213C, China), rinsed with distilled
water, then immersed in a TBS bath (pH 9) for 5 min. Tissue
sections were worked and applied with 0.1 mL of DAB.
Chromogen (Elabscience, E-IR-R213E, China) diluted 20
folds with DAB substrate solution (Elabscience, E-IR-
R213F, China), then it is incubated in a humidity room for a
period of 5 min. Then the tissue sections rinsed with
distilled water before immersing them in a temporary TBS
bath for 5 min.

Tissue sections were then stained with Mayer's
hematoxylin stain for three minutes, followed by rinsing
using tap water. Then tissue sections were dehydrated in
five changes of three min each of 50%, 70%, 80%, 90% and
100% ethanol, respectively. Then tissue sections were
immersed into two changes for 10 min each of xylene and
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then mounted with fixing media (DPX) and covered with
cover clips. Finally, tissue sections were examined under a
light microscope at 100x, 200x, 400x and 1000x
magnifications.

Goats were taken care according to principle of animal
welfare and ethics committee agreement.

RESULTS

The immunohistochemical section of non-infected goat
lips skin showed negative expression of caspase-3 in
epidermis and dermis layer (Figure 1).
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Figure 1. Immunohistochemical detection of caspase-3 protein in lip’s skin of non-infected
goat represents the negative expression of caspase-3 in dermal and epidermal cells (yellow
arrows), 100x

On the other hand, the immunohistochemical section of
goat lips skin infected with ORF virus showed positive
expression of caspase-3 (brown color) in epidermis of lip.
Overexpression of caspase-3 was observed in epidermis
layers (Figures 2-6). However, caspase-3 expression was
less in expression and intensity comparing with other
samples (Figure 2) and with scanty of apoptotic cells, the
dermis layer showed a weak expression (Figure 3); while
(Figure 4) observed in stratum spinosum layer, note the
apoptotic cells in affected area formed a vacuolation in
epidermis, where the overexpression of caspase-3 was
observed in stratum spinosum layer.

The apoptotic cells in affected areas formed a
vacuolation in epidermis (Figure 5). The last epidermis
layer of lips is shown in Figure 6 whereas, the
overexpression of caspase-3 was observed in stratum
spinosum layer especially that was surrounded the
apoptosis of affected areas.

As well as Figures 7 and 8 showed the positive
expression of caspase-3 (brown color) which was observed
in dermis of lip and the overexpression of caspase-3 was
observed in dermis of lips. The overexpression of caspase-
3 was observed in epithelial cells of hair follicle of dermis
layer. In addition to the apoptosis which was observed in
these cells to form vacuolation in follicle structure with
presence of apoptotic bodies in (Figure 7) as well as the
overexpression of caspase-3 was observed in epithelial
cells of hair follicle of dermis layer. The apoptosis was also
observed in these cells to form vacuolation in follicle
structure with presence of apoptotic bodies (Figure 8).
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Figure 2. Immunohistochemical detection of caspase 3 protein in lip’s skin of a goat infected
with ORF virus reveals the positive expression of caspase-3 (brown color) in the epidermal
cells The overexpression of caspase-3 (yellow arow) is observed in epidermis layers.
However, caspase-3 expression is less in expression and intensity compared with other
sample, 400x

positive expression of caspase-3 (brown color) which is observed in epidermis of lip. The
overexpression of caspase-3 (black arrows) is observed in all epidermis layers with
presence of small vacuolation of apoptotic cells (yellow arrows), while the dermis layer
showed a weak expression, 100x
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Figure 4. Immunohistochemical section of goat lips skin infected with ORF virus reveals the
positive expression of caspase-3 (brown color) which is observed in epidermis of lips,
where the overexpression of caspase-3 is observed in stratum spinosum layer (yellow
arrows). Note the apoptotic cells in affected area to form the vacuolation in epidermis (red
arrows), 400x

positive expression of caspase-3 (brown color) which is observed in epidermis of lips,
where the overexpression of caspase-3 is observed in stratum spinosum layer (red
arrows). Note the apoptotic cells in affected area to be form a vacuolation in epidermis
(yellow arrows), 400x
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Figure 6. Inmunohistochemical section of goat lips skin infected with ORF virus shows the
positive expression of caspase-3 (black arrows) which is observed in epidermis of lips,
where the overexpression of caspase-3 is observed in stratum spinosum layer (yellow
arrows) especially that surrounds the apoptosis affected areas, 400x

Figure 7. Inmunohistochemical section of goat lips skin infected with ORF virus shows the
positive expression of caspase-3 (brown color) which is observed in dermis of lip. The
overexpression of caspase-3 is observed epithelial cells of hair follicle of dermis layer (red
arrows) Note the apoptosis is observed in these cells to form the vacuolation in follicle
structure with presence of apoptotic bodies (red arrows) especially that surrounds the
apoptosis affected areas, 400x
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Figure 8. Immunohistochemical section of goat lips skin infected with ORF virus reveals the
positive expression of caspase-3 (brown color) which is observed in dermis of lip. The
overexpression of caspase-3 (black arrows) is observed (in or as) epithelial cells of hair
follicle of dermis layer. Note the apoptosis is observed in these cells to form the vacuolation
in follicle structure with presence of apoptotic bodies (yellow arrows), 100x

DiISCUSSION

Apoptosis is natural tissue homeostasis its maintenance
and physiological functions are to control process (18), for
the cellular physiology in addition to its ability to have a
suicide program that may be implemented to block
replication (19). Microorganisms/viruses that induce
and/or inhibit host cell apoptosis may interact between
virus and host. Caspase-3 plays a central role in mediating
nuclear apoptosis (20). The role of Caspas-3 in apoptosis is
important. Caspase-3 is also responsible for the apoptotic
characteristics of the immune system (21).
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The ability of ORF to trigger apoptosis by caspase-3
expressions in the goat epidermis is clearly detected by IHC
method in lips section of goats infected with ORF virus by
Immunohistochemistry examination. The results showed
positive expression of caspase-3 in cells which indicate the
ability of the virus to induce programmed cell death by viral
infected in the epidermis and dermis cells. It was found, on
the other hand, that the ORF virus had the ability to induce
apoptosis as indicated by expression of caspase-3 when it
compared with non-infected animals which revealed no
expression of caspase-3. The above result was in agreement
with Kruse and Weber (22) who referred to the cells in the
process of apoptosis and showed their location in the layers
of dermal and near hair follicles.

In the current study, it was revealed that over positive
expression of caspase-3 to be appeared in dermis cells as
(dark brown stain) with small space related to apoptotic
cells. The latter data was in correlation to (23). Caspase-3
protein is a major cause of apoptosis because of its role in
coordinating cellular destruction, such as DNA
fragmentation or cytoskeletal protection degradation.
Apoptosis is a systematic cell process that occurs in
physiological or pathological conditions of programmed
cell death, and caspase-3, which is essential for apoptosis
types of chronic chromatin condensation and
fragmentation of DNA in all cell types examined which are
required. The apoptotic protein is a structural component
of the virus itself, which may lead to apoptosis of epidermal
cells and dermal structure by inducing expression of
caspase-3.

Through the results obtained, it was found that infection
with ORF virus causes programmed cell death in the
infected cells, which included the cells of the skin layers
through the inducing high expression of caspase-3.

In final conclusion, the results of present study indicated
that the high ability of ORF virus to induce apoptosis in
dermis and epidermis cells by detecting a caspase-3
antibody in tissue.
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