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The objective of the current study was to detect the species of fungi that infected dogs and cats. Sixty six dogs and
twenty nine cats were presented to the Baghdad veterinary hospital, during the period from the beginning of
December 2014 to the end of April 2015, showing signs of itching. Thorough clinical examinations were carried out,
followed by exposing to the affected skin to UV light, followed by skin scraping, then, direct microscopical
examination of the hair, with lactophenol cotton blue stain was used for the demonstration of spores and hyphae.
Culturing of the scraped skin samples was done on sabouraud dextrose agar, incubated at 37 ° C for seven days.
Identification of fungus was based on the morphological characters of cultures, three species were identified; the
Alternaria, Aspergillus and Geotrichum species, the total infection rate of mycotic skin infection was 21.05%. A
significantlly (P< 0.05) high rate of infection occurred by the Alternaria species (15%) and the significant rate of
infection was lowered by the Geotrichum species (3%). A significant increase (P≤ 0.05) in the rate of Alternaria
infection was observed on December and January, whereas a significant increase (P≤ 0.05) of the infection rate by
Aspergillus niger occurred on March and April while, the Geotrichum species showed a significant increase (P≤
0.05) on February. The clinical signs varied in severity, sever signs occurred in cats by the Geotrichum species.
Conclusively the uncommon mycotic infection might have increased, according to seasonal variation; also
unexpected severe signs may have resulted from allergic dermatitis reaction rather than mycotic infection.
Furthermore, the wide prevalent of spores might have initiated a great risk to humans, as it causes
bronchopulmonary allergy or/and pulmonary infection.
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INTRODUCTION
Mycotic skin infections were common disease conditions in pet dogs and cats, they were classified according to
etiological factors into primary and secondary infections (Bourguignon et al., 2013). The mycotic cutaneous infections
were mostly chronic in character, and occurred in dogs aged from 6 months to 3 years old, besides that, spores and
hyphae of fungi were considered potent allergens and may be responsible for seasonal allergy, similar to other noninfectious seasonal allergic reaction (Favrot et al., 2010).
Alternaria species causing skin infection in immunosuppressant animals, although the Alternaria species had a low
infection rate (2.9%) of the total cutaneous disorders, but incidence may increase significantly in warm and humid
climate (Jand and Gupta, 1989); the Alternaria spores are regarded as common airborne allergens, the wide prevalence
of the Alternaria species in soil, water and contaminated other objects was recorded (Nowicki et al., 2012). In addition to
causing dermatopathy lesions, their hyphae were considered as the common etiology of skin hypersensitivity reactions
(Dedola et al., 2010). Furthermore Alternaria infections may be considered as a zoonotic disease, the risk of such
infection increase as they induce allergic asthma in human beings, known as allergy bronchopulmonary alternariosis
(O’Driscoll et al., 2005). The disease signs increased markedly in patients due to the presence of Alternaria spores in the
home environment (Barnes et al., 2001). Moreover, the danger rises from difficulty in preparation of the specific extract
from fungi, which complicates the control of such hypersensitivity (Horner et al., 1995).
Aspergillosis was a disease caused by Aspergillus species (Denning et al., 2013), the Aspergillus species included
Aspergillus fumigatus, Aspergillus flavus and Aspergillus niger (Bennett, 2010). The Aspergillus species were present in
the environment and grow on organic materials, however, the Aspergillus species were opportunistic fungi in human and
animals, they might cause diseases in patients with concurrent immunosuppressive diseases (AIDS and diabetes mellitus)
or those kept on prolonged use of antibiotics or corticosteroids therapy, the lesions of Aspergillus infection mostly
occurred on the tail of cats and dogs without systemic signs, although it occurred less in cats than in dogs (Negoiţă1 and
Negoiţă2, 2012; Kano et al., 2008). Fatal orbital aspergillosis was reported in a cat (Kano et al., 2008), also orbital
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aspergillosis leads to other secondary fungal infection (Barachetti et al., 2009). The susceptible age to Aspergillus
infection in dogs ranged from 3 months to 11 years (Mathews and Sharp, 2006).
Geotrichum was a common saprophyte fungi, it was present in soil and organic wastes of humans and animals, it
can be isolated as a normal microflora or a pathogen (Ya-Jane et al., 2010), Geotrichum infection mostly occurred in
immune-compromised patients particularly in those suffering from neoplasms, diabetes mellitus, leukosis and chronic
renal diseases (Pal et al., 2013), the Geotrichum species infected several animal species including pet dogs and caused
skin lesions (Figueredo et al., 2011), whereas Geotrichum infection in human caused chronic respiratory distress. The
spores of the Geotrichum species were present on the infected hair shafts and epithelial cells. The symptoms appeared on
the hairless area of face, ears and forelegs. Although signs were usually without pruritus lesions but some infected
animals showed mild to severe pruritus particularly in adult animals with other uncommon signs such as folliculitis,
dermatitis and acne were reported (ESCCAP, 2011).
MATRIAL AND METHODS
Animals and examinations
Ninety five animals (66 dogs and 29 cats) were taken to a small animal clinic in Baghdad veterinary hospital,
during the period from the beginning of December 2014 to the end of April 2015. The owner's complains were mainly
concentrated on itching and restlessness with hypersensitivity of some dogs. Thorough clinical examinations were
performed and the symptoms were recorded.
Primary skin examination
The affected skin areas were exposed to ultra violet rays in the dark room, in order to confirm the presence of
mycotic skin infection, based on the emitting bright green color from affected area (Sachin et al., 2006).
Skin scraping
Skin scraping was carried out (after applying vaseline ointment on the affected area to prevent spreading of hair) by
using a blunt scalpel, hairs collected particularly from the peripheral lesions in Petri dishes (Kurtdede et al., 2014).
Direct microscopic examination
The scraped skin samples were treated with 10% KOH, heated gently then centrifuged at 3000 rpm/minute for five
minutes, the supernatant was discarded and few drops from the sediment were examined under light microscope after
using the cover slip on the glass slide, for detection of hyphae and spores of the fungi (Scott, 2007).
Culturing method
Samples were cultured on Sabouraud Dextrose Agar (SDA), by deeply implanting the hair and incubated at 37°C
for seven days, identification of fungal species was based on the morphological characteristics, and by using few drops
of lactophenol cotton blue stain placed on a clean slide with small piece of cultured colonies covered with the cover slip
and examined under light microscope (10X) and (40X) (Ibrahim and Rahma, 2009), the fungal species were identified
according to Cheesbrough (2000).
Statistical Analysis
Data were analyzed by using SPSS program version 20, chi-square test used for comparison at level significance of
P<0.05.
RESULTS
The clinical signs that were reported in the affected dogs and cats varied in severity according to the animal species
and the species of the causative agents. The severe signs were associated with the Alternaria species infection and
appeared in dogs only, whereas lesions of less severity occurred in cats due to the Aspergillus and Geotrichum species.
The signs of Alternaria infection in dogs showed severe dermatitis manifested by severe itching on the tail, forelimbs,
feet (Figure1) and around the eyes, rough coat, eructed and spares hair with a dirty appearance, cutaneous erythema of
the affected area was more obvious than in other fungal infections, sometimes accompanied with patches of hair loss
(Figure 2), scratching and blood oozing in the hand and tail areas reflect the severity of intensive infection, some animals
showed signs of biting the affected area and some behavioral changes including; restlessness, excitement and
hypersensitive towards their surroundings, mild cases were related to the Aspergillus and Geotrichum species infection
were observed in cats.
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The Geotrichum species infection was seen in cats only and characterized by crimp of hair coat and sometimes loss
of hairs in some patches with cutaneous erythema. High infection rate was recorded in dogs (24%) in comparison with
cats (13%). The most frequent infection was caused by the Alternaria species followed by the Aspergillus and
Geotrichum species (Table 1 and Table 2).
Significant increase (P<0.05) of the mycoytic infection rate occurred on December and January, particularly in
dogs, whereas in cats the peak of infection rate occurred in March and April (Table 1 and Table 2). On the other hand,
the Alternaria species infection increased significantly (P<0.05) on December and January, the Aspergillus species
infection increased significantly (P<0.05) on March and April, whereas the Geotrichum species showed a significant
increase (P<0.05) on February and also high significant (P<0.05) rate of infection occurred by the Alternaria species
(15%) and low significant rate of infection was occurred by the Geotrichum species (3%) (Table 3).
The site of the infection by the pathogenic Alternaria species appeared on the tail and limbs, while the aspergillosis
infections spread on: limbs, back, flank and around the eyes. Also, the Geotrichum species infection appeared on the
back and flank.
Table 1. Mycotic skin infection rate for dogs in Baghdad from December 2014 to April 2015.
Total

December

January

February

March

April

Total cases

66

9

10

14

16

17

Positive cases

16

4

5

2

4

1

Infection rate

24%

44%*

50%*

14%

25%

5%

* Horizontally mean significant differences at (P<0.05).

Table 2. Mycotic skin infection rate for cats in Baghdad from December 2014 to April 2015
Total

December

January

February

March

April

29

8

5

3

2

6

Positive cases

4

-

-

-

2

2

Infection rate

13%

-

-

-

100%*

33%

Total cases

*Horizontally mean significant differences at (P<0.05).

Table 3. Mycotic skin infections rate for fungal species infected dogs and cats in Baghdad from December 2014 to April
2015
Agents

Total

December

January

February

March

April

Infection rate in
dogs out of 66

Infection rate
in cats out of
29

Alternaria spp.

10

4(40%)*

5(50%)*

-

1(10%)

-

10 (10.5%) ****

-

4 (4.2%)

4(4.2%)

2 (2.1%)

-

Aspergillus niger
Geotrichum spp.

8
2

-

-

5(62.5%)

2(100%)

***

-

**

3(37.5%)
-

**

*Horizontally Alternaria spp. significant increase (P<0.05) in December and January; ** Horizontally Aspergillus niger significant increase (P<0.05) in March and April;
*** Horizontally Geotrichum spp. significant increase (P<0.05) in February; **** Vertically Alternaria spp. significant increase (P<0.05) compare to other species.

Figure 1. Cutaneous mycotic infection in the forelimbs of dogs exposed to UV rays.
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Figure 2. Cutaneous alternariosis in the right hind limb of dogs showing patches of missing hair

Figure 3. Growth of Alternaria spp. on the Sabouraud Dextrose Agar

Figure 4. Growth of Aspergillus niger on the Sabouraud Dextrose Agar
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Figure 5. Growth of Geotrichum spp. on the Sabouraud Dextrose Agar

Figure 6. Spores of Alternaria spp. with lactophenol cotton blue stain under light microscope (40X)

Figure 7. Spores and hyphae of Aspergillus niger with lactophenol cotton blue stain under light microscope (40X)
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Figure 8. Spores of Geotrichum spp. with lactophenol cotton blue stain under light microscope (40X)

Figure 9. Spores of Aspergillus outside the hair shaft (exothrix) with lactophenol cotton blue stain under light
microscope (10X)

Figure 10. Spores of Alternaria spp. fragmentation within the hair shaft (endothrix) with lactophenol cotton blue stain
under light microscope (10X)
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DISCUSSION
Very few studies on canine cutaneous mycotic infection have been preformed in Iraq. The present study showed
that the total infection rate of cutaneous mycosis (21.05%) and the rate of alternariosis infection in dogs was (10.5%)
significantly higher (P≤ 0.05) than other isolated fungal species (Table 1), moreover alternariosis had increased markedly
on December and January (Table 3), this was pointing to a seasonal factor, the moisture of animals skin and
environmental humidity are considered as the most predisposing factors, they play a contributing role in progress of such
an infection (Salo et al., 2005). Also high rain fall was observed on December and January, apart from the history of
diseased cases, that revealed multiple and repetitive washing of pet dogs, which in turn leads to maintaining the wetness
of the skin for long periods, humid houses of pets, were also responsible for an increase of the Alternaria infection
(Sterling and Lewis, 1998). Previously it was reported that moisture is an essential factor for mycotic infection
(Koskinen et al., 1999). Furthermore, warming the environment also contributed in the increase of mycotic infection.
Owners provided the pet houses with heaters during the winter months, in order to keep a warm environment close to
ambient temperature (Salo et al., 2005). The severe itching observed on some of the clinical cases with more intensive
lesions on the forelimbs and the animals biting them self causing massive destruction of cutaneous tissue, this might be
attributed to allergic dermatitis rather than cutaneous infection, and it also indicated by behavioral changes (Hedayati et
al., 2009). The spores of the Alternaria species were considered as potent allergens (Salo et al., 2006). Moreover authors
mentioned that prolonged using immunosuppressive drugs in pets facilitated the occurrence of cutaneous infection
(Dedola et al., 2010).
The total infection rate by the Aspergillus niger species was 8.4%. A significantly higher (P ≤ 0.05) infection by this
species was observed on March and April 2015. Also some cases had a similar history to previous cases infected by
Alternaria, indicating the presence of moisture, in addition to the favorable environmental temperature "(25-34 °C)
during these two months", for the growth of skin, aspergillosis occurred in winter (DeAna et al., 2006; Chew et al., 2003;
Ren et al., 2001). Skin aspergillosis is an uncommon infection in dogs and cats, it is an opportunistic fungi in humans
and animals, so that cutaneous aspergillosis infection is often accompanied with immune disorders (Negoiţă1 and
Negoiţă, 2012). Severe skin aspergillosis rarely occurs and never causes loss of hair or severe lesion, although in the
current study these severe signs were observed (Figure 2), this might be due to folliculitis (Weese and Yu, 2013).
The cutaneous geotrichosis was considered as a seldom cause of skin infection, in present study it was only seen in
cats, and showed characteristic signs of crimp hair appearance, besides hair loss patches surrounded by erythematic
lesions, these lesions might be attributed to infection of hair shaft and epithelial cells by fungal spores, resulting in
dermatitis (Kozak et al., 2003; ESCCAP, 2011).
It seemed that an increase of mycotic dermatitis was related to the seasonal variation, also applying UV light on the
affected skin can facilitate diagnosis in the field, and it is a rapid diagnostic test (Nowicki et al., 2012; DeAna et al.,
2006).
CONCLUSION
The uncommon fungal infection increased in pet dogs and cats, particularly in the presence of predisposing factors.
The seasonal variation is considered an essential factor, besides the improper dealing with pets by owners, uncommon
mycotic skin infection also creates a risk to humans as leading to increment of allergic reaction cases. The danger was
initiated by adaptability the wide prevalence of these fungi.
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