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Abstract  

andidiasis is a mycotic disease of avian hosts. Some species of the genus candida are the 

etiological agents of candidiasis. Griseofulvin is an antifungal metabolic byproduct of some 

fungi especially those belong to the phylum Ascomycota. Due to the shortage of research 

regarding this drug use in birds, this study was conducted. A number of 60 broiler chicks of 10 days 

old was divided in to 3 groups, 20 chicks each. Group one (G1), control group, did not receive 

infection nor treatment. Group two (G2), infection group, was challenged with candida albicans. 

Group three (G3), treatment group was infected similar to G2 then treated with griseofulvin. At 20 

days of age, a sample of 5 birds from each group were necropsied to document gross lesions and 

collect tissue samples for histopathology. Results show that crops from infected birds in G2 have 

thickened wall and the lumen were lined with diphtheritic material while crops from birds that 

received treatment with griseofulvin showed significantly milder lesions compared to G2. 

Histopathological sections from infected birds of G2 were showing inflammatory cell infiltration and 

sloughing of the superficial epithelial layer and fungal hyphae penetrating the crop mucosa. On the 

other hand, histopathological sections of crops from G3 were less affected by the infection. There was 

very few tissues reaction and mycelial growth was only superficially penetrating the epithelium. From 

the finding of the present study, it can be concluded that griseofulvin is effective for the treatment of 

candidiasis. 
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Introduction  

Poultry industry is an important economic sector 

of the Iraqi national economy and employs a large 

number of the work force [1–3]. Economic losses due 

to diseases is one of the important challenges that 

face this sector in Iraq [4]. Candidiasis is a mycotic 

disease of avian hosts. Some species of the genus 

candida mainly C. albicans are the etiological agents 

of candidiasis [5, 6]. These yeasts are part of the 

natural flora in the animal's upper alimentary tract, 

and they cause sickness when the bird has a 

deteriorating condition [7]. Additionally, candidiasis 

develops when the number of microflora reduces as a 

result of long-term antibiotic usage [8]. Griseofulvin 

is an antifungal metabolic byproduct of some fungi 

especially those belong to the phylum Ascomycota 

despite the fact that it was initially derived from 

Penicillium griseofulvum in 1939 [9]. The medication 

is currently applied to people who have dermatophyte 

infections. [10]. There are multiple research 

examining the use of  griseofulvin in various animals 

[11–13]. There were few published experiments  

examining the use of this drug in avian species [14–

17]. Due to the insufficient research regarding the use 

of this drug use in birds, this study was conducted to 

examine the therapeutic effect of griseofulvin against 

candidiasis which is experimentally induced in 

broiler chicks. 

Material and Methods  

Location and period of the study: The research 

was carried out at the University of Fallujah's College 

of Veterinary Medicine between 11 June and 27 

August 2023.   

Source of isolate 

Candida albicans was isolated from a field 

infection in a local rooster submitted by the owner for 

diagnosis and treatment purpose. The mycological 
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identification of the pathogen was carried out and the 

isolate was used in previous studies by the authors 

[18]. 

Experiment design:  

A number of 60 broiler chicks of 10 days old 

were divided in to 3 groups (Table 1). Each group 

included 20 chicks. Group one (G1) was designated 

as control and did not receive candida infection nor 

treatment. Group two (G2) was named as an infection 

group and was challenged orally with 3 billion 

colony forming unit of candida albicans at the age of 

10 days old. Group three (G3) was named as a 

treatment group and was infected similar to G2 then 

treated with 50 milligrams of griseofulvin per 

kilogram of body weight [19]. The treatment was 

administered orally 3 days after infection at 13 days 

of age and continued for 7 days till the end of the 

experiment at 20 days of age. 

TABLE 1. Chick groups used in the study 

 

Group Challenge Treatment 

G1 (Control) - - 

G2 (Infection) + - 

G3 (Treatment) + + 

 

Gross examination  

At 20 days of age, a sample of 5 birds from each 

group were euthanized humanly and necropsy 

techniques were performed. Lesions in the crop were 

documented by photographs. Small pieces of the crop 

tissue were cut and placed in a fixative solution for 

histopathological examination.  

Histopathological examination:  

Small pieces of tissues were placed in a neutrally 

buffered formalin for fixation for at least 72 hours. 

Tissue samples were then processed for staining with 

hematoxylin and eosin stain (HE) and Periodic acid–

Schiff stain (PAS) according to Luna [20]. 

Results and Discussion 

Clinical signs: Birds were monitored closely 

throughout the study period to document any clinical 

signs associated with the disease. There were no 

significant clinical signs related to the diseases other 

than slight unthriftiness. This finding agrees with 

other researchers who also mentioned that the disease 

causes no particular clinical signs (5). On the other 

hand, some references reported general non-specific 

signs such as stunted development, listlessness, 

harshness of feathers, and low growth [21]. 

Gross lesions: A sample of 5 birds were necropsied 

to document any gross lesions. Figure 1 shows a 

crop's typical gross look within control birds in G1. 

On the contrary, crops from infected birds in G2 have 

thickened wall and the lumen were lined with 

diphtheritic material (Figure 2). These are typical 

lesions of candidiasis and usually referred to as curd‐

like pseudomembrane [21]. In natural infections, the 

lesions vary from bird to another and lesions of 

predisposing factors maybe seen during necropsy 

overlap with lesions of candidiasis (22). Crops from 

birds that received treatment with griseofulvin 

showed significantly milder lesions (Figure 3). There 

were small white spots of exudate significantly 

smaller than the lesions in G2. The mucosal lining 

was slightly hyperemic when compared to G1. 

Histopathology:  
Figure 4 and Figure 5 show normal histological 

appearance of the crop mucosae taken from G1. 

Sections from infected birds of G2 were showing 

inflammatory cell infiltration and sloughing of the 

superficial epithelial layer (Figure 6). Staining with 

PAS stain aid in visualization of the fungal hyphae 

that penetrate the crop mucosa (Figure 7). This stain 

is preferred for fungal hyphae staining (5). The 

direction of hyphal growth is opposite to the 

epithelium's surface and it penetrates the outer layers 

of the stratified squamous epithelium involving the 

stratum corneum layer and the superficial portion of 

the stratum spinosum (23, 24). The fungal growth 

causes tissue reaction comprising inflammatory cells 

infiltration. Macrophages are seen in the section 

along with heterophils,  lymphocytes and plasma 

cells [25]. 

Histopathological sections of crops from G3 that 

were treated with griseofulvin were less affected by 

the infection. There was very few tissue reactions and 

the stratified squamous epithelium was intact (Figure 

8). Special staining showed that in this group, 

mycelial growth was only superficially penetrating 

the epithelium (Figure 9). Since this is the first study 

that examine the effectiveness of griseofulvin as a 

treatment for candidiasis in chicks, we could not find 

previous research to compare with our findings. 

Griseofulvin have been tested in-vitro against candida 

and other fungal species (26). The drug was 

authorized in 1959 by the Food and Drug 

Administration (FDA) to be used as a human 

medicine. It is usually used in human for the 

treatment of ringworm infections and dermatophytes 

(27). 

Conclusions 

From the findings of the present study, it can be 

concluded that griseofulvin is effective for the 

treatment of candidiasis. Further studies are required 

to examine the side effects of the drug and its effects 

on physiological parameters. 
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Fig. 1. Photograph of normal crop from control birds in G1 showing normal gross appearance. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Fig. 2. Photograph of a crop from infected birds in G2 showing thickened wall with a diphtheritic material. 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Fig. 3. Photograph of a crop from treated birds in G3 showing normal gross appearance except small pieces of 

diphtheritic exudate (arrow). 
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Fig. 4. Histological section of crop from G1 showing 

normal histological appearance. H&E, 40X. 

 

Fig. 5. Histological section of crop from G1 showing 

normal histological appearance. PAS, 40X. 

  

Fig.6. Histological section of crop from G2 showing 

inflammatory cell infiltration (arrow) and 

sloughing of the superficial epithelial layer 

(arrowhead). H&E, 40X. 

Fig. 7. Histopathological section of crop from G2 

showing fungal hyphae. PAS, 100X. 

 

  

Fig. 8. Histopathological section of crop from G3 Show 

normal histological architecture. H&E, 40X. 

Fig. 9. Histopathological section of crop from G3 

showing superficial mycelial infestations. PAS, 

100X. 
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 علاج داء المُبيَضَِّات التجريبي في الفروج اللاحن باستخذام الغريسوفولفين 

 رافذ خالذ عليو  محمد علي حسين ، ابراهينزيذ ياسين 

 .اٌعزاق - اٌفٍٛخت – خاِعت اٌفٍٛخت - و١ٍت اٌطب اٌب١طزٞ

 

داء اٌّب١ضاث ٘ٛ ِزض فطزٞ ٠سببٗ أعضاء ِٓ خٕس اٌّب١ضاث. اٌغزس٠ٛفٍف١ٓ ٘ٛ ٔاحح ا٠ضٟ ِضاد ٌٍفطز٠اث  

٠ٕخح بشىً أساسٟ عٓ طز٠ك اٌفطز٠اث ِٓ شعبت اٌفطز٠اث اٌشل١ت. أخز٠ج ٘ذٖ اٌذراست بسبب لٍت الأبساد زٛي 

ط١ز ٌىً  20ِدّٛعاث ،  3أ٠اَ إٌٝ  10فزٚج حس١ّٓ عّز٘ا  60اسخخذاَ ٘ذا اٌذٚاء فٟ اٌط١ٛر. حُ حمس١ُ عذد 

( ، G2( ، ِدّٛعت اٌس١طزة ، ٌُ حخٍك اٌعذٜٚ ٚلا اٌعلاج. اٌّدّٛعت اٌثا١ٔت )G1ِدّٛعت. اٌّدّٛعت الأٌٚٝ )

( ، اٌّدّٛعت اٌعلاخ١ت وأج ِصابت عٍٝ غزار G3ِدّٛعت اٌعذٜٚ ، اص١بج بفطز اٌّب١ضاث. اٌّدّٛعت اٌثاٌثت )

G2  ا ، حُ حشز٠ر ع١ٕت ِٓ  20ثُ عٌٛدج باٌغز٠شٚفٌٛف١ٓ. فٟ عّز ًِ ط١ٛر ِٓ وً ِدّٛعت ٌخٛث١ك ا٢فاث  ٠5ٛ

ٌٙا  G2اٌع١ا١ٔت ٚخّع ع١ٕاث الأٔسدت ِٓ أخً اٌخمط١ع إٌسدٟ. أظٙزث إٌخائح أْ اٌسٛاصً ِٓ اٌط١ٛر اٌّصابت فٟ 

اٌط١ٛر اٌخٟ حٍمج اٌعلاج باسخخذاَ اٌغز٠شٚفٌٛف١ٓ  خذار س١ّه ٚأْ اٌخد٠ٛف ِبطّٓ بّٛاد خٕال١ت ب١ّٕا أظٙزث زٛاصً

اٌّصابت أظٙزث ارحشاذ ٌٍخلا٠ا الاٌخٙاب١ت ٚ أسلاش اٌطبمت اٌظٙار٠ت  G2آفاث الً. اٌّماطع إٌسد١ت اٌّزض١ت ٌط١ٛر 

اٌسطس١ت ٚاٌخ١ٛط اٌفطز٠ت حخخزق اٌغشاء اٌّخاطٟ ٌٍسٛصٍت. ِٓ ٔاز١ت أخزٜ ، وأج اٌّماطع إٌسد١ت اٌّزض١ت 

اٌخٟ حُ علاخٙا باسخخذاَ اٌغز٠شٚفٌٛف١ٓ ألً حأثزاً باٌعذٜٚ. واْ ٕ٘ان عذد ل١ًٍ خذاً ِٓ حفاعلاث  G3سٛاصً ٌ

الأٔسدت ٚواْ إٌّٛ اٌفطزٞ ٠خخزق اٌظٙارة بشىً سطسٟ فمظ. ِٓ إٌخائح اٌخٟ حٛصٍج إ١ٌٙا اٌذراست اٌسا١ٌت ، ٠ّىٓ 

 ضاث. الاسخٕخاج أْ اٌغز٠شٚفٌٛف١ٓ فعاي فٟ علاج داء اٌّب١

 وأذ٠ذ٠اسش. ،وأذ٠ذا اٌب١ىأش  ،فطز٠اث اٌسٛصٍت  ، اٌسلاق الكلمات الذالة:


