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1. Abstract

The skin is the largest organ of the body that has many functions. Canine dermatology
remain a challenging field that requires a variety of knowledge as dermatological problems are
reported to be the most common health problem in small animal practice. Blood, skin and
biopsy samples were collected from 50 dogs of different breeds and sexes. The present study
is designed for identification of the different etiological agents causing skin diseases in dogs,
evaluation of some hematological and biochemical parameters in diseased dogs and
histopathological examination of selected cases using skin biopsy. These dogs were grouped
into two groups, the first one was the control group (n=10) apparently healthy dogs and the
second group (n=40) diseased dogs presented with different skin ailments where 12 out of 40
dogs were suffered from demodicosis, dermatophytosis (6 cases), pyoderma (8 cases) , mixed
infection (10 cases) and canine atopic dermatitis (4 cases). Evaluation of the hematological
parameters revealed presence of anemia and leukocytosis with apparent neutrophilia in dogs
with pyoderma and eosinophilia in the other groups. Biochemical parameters lied within the
reference range in all diseased groups. Staphylococcus spp. was the most common bacterial
isolate in canine pyoderma. W.ith respect to histopathological picture, results indicated
presence of large focal area of epidermal liquefactive necrosis associated with dense
neutrophils infiltration. Severe dermatitis, folliculitis, perifollicular and perivascular
inflammatory cells infiltration, all these changes associated with cases of pyoderma.
Demodicosis cases demonstrated as heavy mite infestation in different developmental stages
in the stratum conium of the epidermis and in the follicles. Laminar orthokeratotic
hyperkeratosis, vacuolated epidermal prickle cells, acanthosis and vaculation of keratinocytes

of the infundibula. Dermatitis characterized by moderate to marked inflammatory infiltration.

69



VMIJ-G, vol. 67: 69 - 94 Soad et al., 2021

Necrosis of adnexa, folliculitis and perifollicultis were also recorded in demodecosis infected
dogs. Fungal dermatosis showed pronounced laminar orthokeratotic hyperkeratosis and
acanthosis. Vacuolar degeneration of keratinocytes and fungal Hyphae were seen in
dermatophytosis infected dog. Ulcerative dermatitis in form of focal extensive area of
epidermal necrosis and ulceration associated with inflammatory cells infiltration, acanthosis
and spongiosis of prickle cell layer were noticed in mixed infection infected dogs. The most
common infectious skin problems during our study were pyoderma, red mange and
dermatophytosis. The predominant pathogen in pyoderma affected dogs was Staphylococcus
spp. Histopathological examination was very useful in our study as they provide accurate

diagnosis in a short period of time and help in clear visualization of the clinical picture.
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contagious infections or infestations.

2. Introduction Contagious infections include some

Dermatological disorders are of numerous parasitic, bacterial, fungal and viral skin
etiologies for that, canine dermatology diseases. Non-contagious skin infections
will remain a challenging field. However can develop when normal cutaneous
complex this field is, a large number of microflora is allowed to proliferate
cases may be diagnosed and treated resulting in clinical signs [36].

successfully. In order to accomplish this

goal, it is necessary to follow a The most common manifestations of

methodological approach. [25]. skin consisted of Pruritus, wounds, alopecia

and abscesses. Pruritus is a commonly
Dermatological problems are reported to be encountered problem usually associated
with allergy, bacterial or parasitic skin

disease [20].

the most common health problem in small
animal practice. It constitute about 20-75%
as the chief or concurrent owner complaint
[35]

Diagnosis of skin disorders is best
made by a careful history (most important),

Skin diseases may be infectious or a complete general physical examination

non-infectious. Infections occur when there followed by the use of laboratory and other

is disruption in the defense mechanism of diagnostic techniques which finally can

the skin [24]. Infectious skin diseases of lead to specific treatment and accurate

dogs classified into contagious and non- prognosis [17] and [ 39]. Histopathological
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examination conducted by cutaneous
biopsy can be an advantage for the
practitioner with the aid of experienced
pathologist. Cutaneous biopsy has the
potential to provide the greatest amount of
information in the shortest period of time

[21].

A skin biopsy is one of the
procedures that appear so simple at first
glance, not appear to be dermatology
“secret.” It can be further increase the
ability of the pathologist to visualize the
clinical picture through the microscope
[16].

histopathological

Literatures available on

changes  regarding
different dermatologic canine problems are
insufficient; therefore, the present study
was conducted to evaluate the
histopathological changes beside analysis
of selected hemato-biochemical parameters
number of

in dogs suffered from

dermatologic problems.
3. Material and methods
3.1. Ethics Statement

The use of dogs in this experiment was
permitted by the owners of the dogs.. All
animal procedures were performed in

accordance with the Guidelines of
department of Internal Medicine Faculty of

Veterinary Medicine Cairo University.

3.2. Animals
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The study was performed on 50
dogs of different breeds and sexes (30
males and 20 females) with great
consideration to animal welfare and under
owner’s permission during the period from
January 2020 to May 2021 with ages
ranged from 6 months to 5 years. Dogs were
admitted to Small Animal Clinic, Faculty of
Veterinary Medicine, Cairo University,
Egypt. They were divided into two groups,
the first one was the control group (n=10)
apparently healthy dogs came to the clinic
for routine vaccination or checkup
examination and the second group (n=40)
diseased dogs presented with different skin

ailments.

3.3. Clinical examination

Dermatological examination
including Case history, general clinical
and clinical

examination special

examination of skin were performed.
3.4. Skin samples

Multiple deep skin scrapings using
dull scalpel blades were performed from the
periphery of the lesions or alopecic areas in
the direction of hair growth until capillary
bleeding. Also crusts and broken hairs were
collected. The scraped sample was spread
on a clean glass slide with addition of

several drops of tap water or 10% KOH
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solution. The sample was examined
microscopically under the low (10X) and
high power (40X) objectives looking for
presence of mites or the spherical

arthrospores of dermatophytes [55].
3.5. Blood samples:

Whole blood sample was collected
from each dog from the cephalic vein and
divided into two aliquots; first one was on
EDTA-containing tube for hematology.
Other portion was collected on plain tube
for serum separation. Serum was used for
estimation of ALT, BUN and creatinine
manufactured by Stanbio® Company
(Texas, USA) using spectrophotometer
(APEL, PD-303 S, Japan).

3.6. Bacterial culture:

Individual samples were collected
for bacterial culture from regions of
lesional skin using sterile saline-moistened
swab which rubbed vigorously on sampling
area, and then placed in a sterile tube
containing 2 mL brain heart infusion broth
and stored at 4°C. Each swab was
inoculated onto mannitol salt agar and
incubated aerobically at 37°C for 24 hrs.
Isolates were identified based on colony
morphology and Gram stain characteristics.
Films from the pure suspected colonies
were stained by Gram's stain and examined

microscopically [12].
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3.7. Histopathological examination:

Skin

collected (using 4 mm circular punch at a

biopsy specimens were
depth of 2 mm) and fixed in 10% neutral
buffer dehydrated,

cleared and embedded in paraffin. The

formalin, washed,
paraffin embedded blocks were sectioned at
4-5 micron thickness and stained with
Haematoxylin and Eosin (H and E) for light
microscopic examination (Olympus BX50,

Tokyo, Japan [5]

3.8. Statistical Analysis:

Statistical analysis was performed
using Student’s t test (STATISTICA for
windows, version 5.1., Stat Soft, Inc. 1984-
1996). P- Values <0.05 were considered of

statistical significance.

4. Results

Clinical examination and skin scraping:

Among the 40 dogs with dermatological
affections, the principle clinical signs
observed were in form of pruritus, alopecia,
erythema, erosive or ulcerative lesions,
scaling, crusting, dryness and wrinkling of
the skin. During the microscopic
examination of skin scraping, demodex
spp. appeared as elongated cigar shaped in
12 out of 40 dogs with a percentage of 30%

(fig. 1). Six out of 40 dogs (15%) were
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found infected with dermatophytosis (fig.
2) as demonstrated by endothrix and
ectothrix present in the infected hairs.
Swabs were collected from 8 dogs (20%)
showing signs of pyoderma (fig.3) and
diagnosed to have bacterial infection as
demonstrated by the results of bacterial
culture. 10 out of 40 dogs (25%) found to
suffered from mixed infection in which 7 of
them were infected with pyoderma
secondary to demodecosis (70%) and the
3 (30%) were suffered from

pyoderma secondary to dermatophytosis as

other

demonstrated by bacterial culture and skin
scrapings. 4 dogs (10%) found to have
canine atopic dermatitis (CAD) (fig. 4)
based on exclusion criteria, interpretation
of detailed history and characteristic
clinical findings.

Hematological and biochemical
evaluation:

The mean values of hematological and
biochemical parameters were illustrated in
tables 1, 2 and 3. Regarding the hematological
parameters of pyoderma infected dogs, the
findings revealed
decrease in MCH and MCHC. Extremely

statistically significant

statistically significance increase in WBCs,

neutrophils and eosinophils. Respecting
demodecosis infected dogs, results revealed
presence of statistically significant decrease in
Hb concentration and MCH. WBCs showed
very statistically

significance increase.

Referring to dermatophytosis infected dogs,
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statistically significant decrease in Hb
concentration and statistically significant
increase in WBCs.. In CAD, statistically
significant decrease in Hb concentration,
RBCs count, PCV, MCH and monocytes were
demonstrated. Dogs with mixed infection
showed statistically significant decrease in
MCH. The selected serum biochemical
parameters did not differ significantly in all

diseased groups when compared to control

group.
Bacteriological examination:

Culture on mannitol salt agar
with aerobic incubation at 37°C for 24
hrs, revealed appearance of creamy to
golden yellow colonies with or without
mannitol fermentation. Staphylococci
stained with Gram stain appeared
microscopically as spherical, grape-like
clusters with some single and paired
cocci, Gram

positive, non-spore

forming and non-motile.

Histopathological examination:

Regarding histopathological examination,
Skin biopsy section from cases of
Pyoderma (Bacterial dermatitis) revealed
alterations

severe histopathological

exhibited by large focal area of epidermal
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liquefactive necrosis associated with dense
neutrophils infiltration. The dermis showed
severe dermatitis, folliculitis, perifollicular
cells

and perivascular inflammatory

infiltration mainly neutrophils,
lymphocytes and macrophages (Figure 5).
Parasitic dermatosis (demodicosis) was
demonstrated in skin biopsy specimens
where lesions summarized as heavy mites
in different

infestation developmental

stages in the stratum conium of the
epidermis and in the follicles. Laminar
orthokeratotic hyperkeratosis, vacuolated

epidermal prickle cells, acanthosis and

vacuolation of keratinocytes of the
infundibula.  Furthermore, the dermis
showed dermatitis characterized by

moderate to  marked inflammatory
infiltration of the dermis by macrophages,
lymphocytes and eosinophils (fig. 6, 7, 8,
9&10). Necrosis of adnexa, folliculitis and
perifollicultis were also recorded in
examined cases (fig. 11). Some cases
showed crust formation with parakeratotic
hyperkeratosis (fig. 12). Fungal dermatosis
sections of skin biopsy showed pronounced
laminar orthokeratotic hyperkeratosis and
acanthosis. Vacuolar degeneration of
keratinocytes and fungal Hyphae were seen
in some examined cases. Slight dermal
edema associated with few inflammatory
infiltration were also recorded
13, 14, 15 & 16). Light

microscopic examination of skin biopsy

cells

(Figures
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section from some cases revealed lesions of
Ulceration (ulcerative dermatitis) in form
of focal extensive area of epidermal
necrosis and ulceration associated with
inflammatory cells infiltration (fig. 17 &
18). exhibited by

extensive inflammatory infiltrate in the

Severe dermatitis

dermis  which  mainly  lymphocytes,
macrophages and plasma cells (Figure 18).
Moreover, acanthosis and spongiosis of
prickle cell layer were noticed (Figure 17).
Microscopically, skin biopsy specimen
from one case exhibited acanthosis and
spongiosis of epidermal prickle cell layer
with formation of papillary projections in
the dermis and connective tissue core

(Figure 19).
5. Discussion

Skin is the most sensitive tissue of
dog's body and has tremendous aesthetic
value. In small animal practice, a majority
of  ailments

are  constituted by

dermatological abnormalities as the
concurrent or chief owner's complaint
[48]In addition the skin is synergistic with
internal organ system and thus reflect
pathologic processes that are either primary

or shared with other organs of the body [31]

Regarding the  hematological
parameters of Pyoderma infected dogs, the

findings revealed statistically significant
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decrease in MCH and MCHC. Extremely
statistically significance increase in WBCs
and eosinophils. Leukocytosis observed
increase in the

was due significant

neutrophils and eosinophils Increased
eosinophils were observed only in cases of
pyoderma secondary to FAD. Our findings
were compatible with [58] who explained
that inflammation is the most frequent
cause of neutrophilia, left shifts of great
magnitude may occur in dogs that have
pyoderma .Dogs with bacterial pyoderma
often reveal neutrophilia and lymphopenia
[30], [4], [23] and [28] but dissimilar to
results of [53]who found that pyoderma
infected dogs had significantly lower mean
value of total leukocyte count (TLC) and
[32] with

neutropenia

who found leukopenia
in dogs with pyoderma.
Leucocytosis was attributed to a higher
cutaneous inflammatory reaction and
release of substances such as leukotaxins
from cell injury and leucocytosis promoting
factors from blood into the injured area
resulting in release of more neutrophils in
the blood stream. Also attributed this
elevation to the development of cellular and
humoral responses [44]. The present study
revealed statistically significant decrease in
values of Hb and MCH in cases of dogs
with demodicosis which is in accordance
with other reports of [41], [54], [7], [43]
and [49]. The decrease in the values of Hb

and MCH might be due to anemia caused
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by the loss of skin protein or due to stress

arising from the disease as reported by [13].

Generalized inflammation and

response of leukocytes to prolonged
antigenic stimulus and hypersensitivity
reaction  subsequent to  Demodex
persistence in tissues could lead to elevated
leukocytes and eosinophils [47] and [15].
Slight elevation of eosinophils may be also
connected with the presence of Toxocara
canis in diseased puppies as demonstrated

by direct fecal smear examination [19].

Concerning dermatophytosis
infected dogs our results revealed presence
of statistically significant decrease in the
level of Hb concentration. These results
agreed with [59], [22] and [14]. However,
our results contraded those reported by
[27], [45], [56] who didn’t find any
significant changes in erythrogram of
dermatophytosis infected dogs. The reason
of haemoglobin decrease may be attributed
to low food intake caused by clinical illness
and discomfort in mycotic infections [14].
Leukocytosis might be due to inflammation
and secondary bacterial infections [3] and

[37]

Regarding canine atopic dermatitis,
there was statistically significant decrease
in Hb concentration, RBCs count, PCV,
and MCH.. Results disagreed with [52] and
[10] who found that Hb concentration did
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not changed significantly in affected dogs.
Eosinophilia was observed in atopic dogs
by  [10Jwho  attributed this to
hypersensitivity reaction because of raised
histamine concentration which causes
the blood

circulation. [60] also found that atopic dogs

release of eosinophils in

expressed high level of eosinophils
because of the mast cells stimulation via
researchers

that

IgE receptors whereas some
like [38] and [11] reported
eosinophilia may not always be related
to allergic diseases. Regarding
histopathological ~ examination of skin
biopsy section from cases of pyoderma
(Bacterial dermatitis), our results come in

accordance with [46], [6], [42] and [2] who

demonstrated epidermal necrosis and
edema, dermal collagen necrosis, and
severe inflammatory cells infiltration,

mainly neutrophils in the epidermis,
dermis, and around the hair follicles either

aggregate or in a diffuse manner.

Respecting parasitic dermatosis
(demodicosis), our results agreed with[46],
[51], [29] and [9] who found large numbers
of intrafollicular mites, acanthosis and
follicular keratosis, Purulo-granulomatous
or lymphoplasmacytic  perifolliculitis,

Subepidermal edema and  marked

infiltration of mast cells, eosinophils,

lymphocytes and dermal fibrosis.
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Fungal dermatosis sections of skin
biopsy showed hyperkeratosis, spongiosis
and marked dermal edema, skin bullae in
the epidermal layer and accumulation of
collagen fibers. Spores and hyphae of
Microsporum were found in the stratum
basale layer of epidermis and infiltration of
eosinophils in the dermis layer directly
beneath the basal layer of epidermis. These
findings were reported by [1] and [34]
which were similar to our finding. Light
microscopic examination of skin biopsy
section from CAD cases revealed lesions of
Ulceration (ulcerative dermatitis) in form
of focal extensive area of epidermal
necrosis and ulceration associated with
Severe

inflammatory cells infiltration.

dermatitis  exhibited by  extensive
inflammatory infiltrate in the dermis which
mainly lymphocytes,
(Figure 14).

acanthosis and spongiosis of prickle cell

macrophages and
plasma cells Moreover,
layer were noticed. Microscopically, skin
biopsy specimen from one case exhibited
acanthosis and spongiosis of epidermal
prickle cell layer with formation of
papillary projections in the dermis and
connective tissue core. These results were
diagnosed as CAD and the findings come in
accordance with [46], [50], [38], [40], [18]
and [57] and [8] who found mild to severe
infiltration of inflammatory cells in the
epidermal, sub epidermal, dermal region as

well as around the sebaceous glands and
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cellular infiltrate on mainly consisted of
plasma cells, lymphocytes, mast cells,
eosinophils and polymorphs followed by
spongiosis. Perivascular dermatitis was
observed in some cases, epidermal
hyperplasia followed by hyperkeratosis.
Allergic skin diseases produce multifocal
spongiosis and it is characterized by edema
of the intercellular spaces of the epidermis
follicular wall.

and superficial

Inflammatory cell influx accompanies
spongiotic change. Epithelial hyperplasia,
or acanthosis, may be due to internal factors
(metabolic, hereditary) or external injury

(self-trauma).
6. Conclusion

The most common infectious skin problems
during our study were pyoderma, red
The

pyoderma

mange and  dermatophytosis.

predominant  pathogen in
affected dogs was Staphylococcus spp. .
Histopathological examination was a very
useful in our study as it provides an
accurate diagnosis in a short period of time
and help in clear visualization of the
clinical picture.
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Table 1. Erythrogram of dogs with selected skin problems compared with that of

apparently healthy dogs (Mean £ SD).

Group PCV (%) Hb(g/dl) | RBCs(x106) | MCV (fl) | MCH (pg) I\?g(/:;)c
Control 45.60+151 | 17.1240.89 | 7.00+0.31 | 65.14+1.66 | 24.40+1.04 | 35.72+0.23
o oderma 44.00+4.24 | 1590+ 0.80 | 7.12+033 | 66.12+421 | 22.33+0.35 | 34.04+1.30
y (0.54) (0.05)" (0.57) (0.64) (0.003)" (0.02)"
Cemodicosis | 36:35%1033 | 12708372 | 566£164 | 64.29:218 | 2184:105 | 34.85+200
(0.08) (0.03)" (0.10) (0.49) (0.004)" (0.36)
Sermatonviosic | 3763826 | 12908272 | 5805112 | 557242283 | 2221220 | 3430:0.66
pry (0.06) (0.01)™ (0.05)" (0.36) (0.09) (0.004)™
CAD" 32554467 | 1097+1.72 | 4.75t081 | 68.91%528 | 23.21+2.08 | 33.67+0.84
(0.0006)™ | (0.0002)** | (0.0007)™ (0.17) (0.29) (0.001)™
. | 34521539 | 12.024541 | 537%2.29 | 63.78+L.70 | 22.04+0.84 | 34.86+101
Mixed infection . ox
(0.14) (0.07) (0.15) (0.26) (0.01) (0.10)

SD: Standard Deviation, P-value: Probability value.

“*P=<0.001.

CAD : canine atopic dermatitis

“P=<0.05, ""P=<0.01,

Table 2. Leukogram of dogs with selected skin problems compared with that of
apparently healthy dogs (Mean £SD).

Group TLC (109 Neutrophils | Lymphocytes | Monocytes | Eosinophils | Basophils
(%) (%) (%) (%) (%)

Control 9.84+1.47 | 59.20+7.60 | 31.60+5.17 | 6.60+2.51 | 2.60+1.34 | 0.00+0.00
Pyoderma 2(%)2%(?(;:;3*2 64.(()(()).2):5)976 28.3;3.16}1;1.52 41(53%)60 7(3%35)2;8 0.00:£0.00
Demodicoss | 2051561 | 228022578 | 59.71:28.92 | 633:8.78 | 6202327 | 50
Dermatophytosis 16.((3%4_;?;10 52.5((6)2(25).85 39.6((7).1;12?.24 4.3(1(3;225.?1 SIAECS)).iA-,}ljSO 0.00:£0.00
CAD * 15.%.12%).01 49.'5234_‘%)7.08 39.1(3153;9.98 3?(;)(1)1)?4 8(28%?3)29 0.00:£0.00
Mied imeton | 17-3727.62 | 4350527.00 | 48.75:21.78 | 350173 4251095 | 00400

SD: Standard Deviation, P-value: Probability value.

CAD :canine atopic dermatitis.
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“P=<0.05, ""P=<0.01, ""P=<0.001.
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Table 3. Selected biochemical parameters in healthy and dermatology affected
dogs : (Mean +SD).

Group Creatinine BUN ALT
Control 0.87+0.14 16.40+2.51 | 39.00£18.29
Pvoderma 1.13+0.27 20.60+351 | 55.22+15.05

y (0.09) (0.06) (0.18)
o 0.760.19 15484509 | 36.00£23.36
Demodicosis (0.32) 0.72) (0.83)
Sermatopfviosis | 079017 13504250 | 36.40+16.65
phy (0.50) (0.16) (0.85)
CAD * 0.79+0.06 1450+4.91 | 30.87+18.91
(0.37) (0.47) (0.55)
Mixed infection 0.7740.13 13.92+4.46 28.85+7.58
(0.34) (0.32) (0.34)
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SD: Standard Deviation, P-value: Probability value. "P=<0.05, “P= <0.01,
CAD: canine atopic dermatitis.

Fkk

P=<0.001.
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Fig. (1): Localized demodicosis in Fig. (2): Dog with generalized
a dog dermatophytosis

Fig. (3): Pyoderma in a dog Fig. (4): Atopic dermatitis in a dog
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Fig. (5): Histopathology of skin biopsies of pyoderma: Large focal area of epidermal
liquifactive necrosis (black arrow) associated with dense neutrophils infiltration (red arrow).
(c) Severe dermatitis exhibited by perifollicular and perivascular massive neutrophils,
lymphocytes and macrophages infiltration. Smears stained with (H & E stain, X 100 (a & ¢)
& X 200 (b).
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Fig. (6): Histopathology of a skin biopsy of demodicosis : (a) heavy infestation of the
parasites (red arrows). (b&c) vacuolar degeneration of the epidermal prickle cells (black
arrow), different stages of the parasite in the infundibulum (red arrow) and severe dermatitis
(blue arrow). (d) Folliculitis and perifolliculitis (yellow arrow) (H & E, X 200 (a & ¢), X
100 (b & d).
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Fig. (7): Histopathology of skin biopsies of demodecosis : (a) laminar orthokeratotic
hyperkeratosis (red arrow), acanthosis, vacuolated keratinocytes of the infundibula (black
arrow) and moderate inflammatory infiltrate in the dermis (blue arrow). (b) mites in different
stages of development in the hair follicles (black arrows). (c) folliculitis (black arrow) (H &
E stain, X 100 (a) and X 200 (b & c).
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Fig. (8): Histopathology of skin biopsies of demodecosis :(a) orthokeratotic hyperkeratosis (black
arrow), and vacuolar degeneration of epidermal cells (red arrow). (b) hyperkeratosis (black arrow) and
different stages of development of the mite (black arrows). (c) folliculitis (black arrow). (d) necrosis
of adnexa (black arrow) and inflammatory cells infiltration in the dermis (red arrow) (H & E stain, X

200).
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Fig. (9): Histopathology of skin biopsies of demodecosis : (a) laminar orthokeratotic
hyperkeratosis (black arrow). (b) necrosis of the follicles (black arrow) associated with dermal
inflammatory cells infiltration. (c) cystic dilatation of sweet gland with intraluminal cast (black
arrow) and periglandular massive inflammatory cells infiltration (red arrow) (H & E stain, X

Fig. (10): Histopathology of skin biopsies of demodecosis: showing (a) vacuolated epidermal
cells (black arrow) and keratinocytes of the follicle (red arrow) associated with perifolliculitis.
(b) dermatitis exhibited by perivascular infiltration with lymphocytes and macrophages (red
arrow) (H & E stain, X 100 (a) and X 200 (b).
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s :(a) orthokeratotic hyperkeratosis
(asterisk), and acanthosis of epidermal cells (black arrow). (b) hyperkeratosis (asterisk),
perifollicultis (black arrows) and perivasculitis (red arrow). (¢) marked dermatitis and
perifolliculitis (black arrow). (d) necrosis of adnexa (black arrow), periglandular (blue arrow)
and perivascular (red arrow) inflammatory cells infiltration (H & E stain, X 200 (a) and X
100 (b, ¢ & d).

v/ 4

with parakeratotic hyperkeratosis (blue arrow) and vacuolated epidermal cells (red arrow). (b)
acanthosis (asterisk), severe dermatitis (black arrow), folliculitis and perifolliculitis (blue
arrow). (H & E stain, X 200 (a) and X 100 (b)).
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Fig. (13): Histopathology of skin biopsies of dermatophytosis: (a & b) laminar
orthokeratotic hyperkeratosis (black arrow) and acanthosis (red arrow). (H & E, X
100 and 200 respectively).

Fig. (14): Histopathology of skin biopsies of dermatophytosis :(a) acanthosis of prickle
cells of the epidermis (asterisk) (b) vacuolar degeneration of keratinocytes (black arrow)
with presence of fungal hyphae (red arrow). (H & E stain, X 200).

0
(asterisk) and slight dermal edema associated with few inflammatory cells infiltration (black
arrow). (H & E, X 40 and 100 respectively).
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Fig. (16): Histopathology of skin biopsies of dermatophytosis : laminar orthokeratotic
hyperkeratosis (black arrow) and dermal edema (red arrow) (H & E, X 200).
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Fig. (17): Histopathology of skin biopsies of demodecosis : (a & b) focal extensive area of
epidermal necrosis and ulceration associated with inflammatory cells infiltration (arrow). (c
& d) severe dermatitis exhibited by extensive inflammatory infiltrate in the dermis (arrow).
(H&E, X100 (a&c), X200 (b &d).
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Fig. (18): Histopathology of skin biopsies of canine atopic dermatitis: (a & b)
acanthosis (asterisk) and spongiosis (arrow) of prickle cell layer. (¢ & d) focal
necrosis and ulceration of the epidermis (H & E stain, X 100 (a, ¢ & d) and X200 (b).

Fig. (19): Histopathology of skin biopsies of mixed infection (a & b) acanthosis of epidermal
prickle cell layer (asterisk) with papillary projections in the dermis (black arrows) and
connective tissue core. Note spongiosis of epidermal cells (red arrow) (H & E stain, X 100

() and X 200 (b).
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