
 

   

Effect of Ivermectin on Pulmonary Aspergillosis in Racing Pigeons 

  Rafah Oday Hussain 

 

 

 

83 Vol: 12 No:1 , January 2016 ISSN: 2222-8373  

Effect of Ivermectin on Pulmonary Aspergillosis in Racing Pigeons 

Rafah Oday Hussain 

Baqubah Technical Institute 

M.Sc. Microbiology 

Received 10 November 2014 ; Accepted 17 December 2014 

Abstract 

Aspergillosis is considered one of the most common, causes of respiratory disease in pet 

birds. It is caused by infection with a fungus of the genus Aspergillus. The species of this 

organism that most frequently causes respiratory disease in pet birds is 

Aspergillusfumigatus.Two aqueous solutions contain 0.04% and 0.08% ivermectin which 

supplied commercially by VAPCO company for pharmaceutical production are used in 

treatment of fourty birds infected by aspergillosis orally. 

Results reveals that presence of significant correlation (p<0.05) in time of clearance of the 

lesion between the treated group by 0.08% concentration and control group which is treated 

by 1% clotrimazole were be 8-10 days and more 45 days respectively.Also there is significant 

elevation in monocyte rates result in immunepotentiation for all treated group by ivermectin 

share in killing the causative agents. 

The rate of cure was 100% in all treated birds which were treated by ivermectin but in 

different periods. 
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 تأثير األيفرمكتين على داء الرشاشيات الرئوي في الحمام الزاجل

 رفاه عدي حسين

 المعهد التقني / بعقوبة

 الخالصة

سببها اصابة فطرية بجنس  يعتبر األسبرجيلوسس واحدا" من أكثر األسباب ألمراض الجهاز التنفسي في الطيور األليفة

Aspergillus  وأن المسبب األكثر تكرارا" أللتهابات الجهاز التنفسي هو نوعAspergillusfumigates .  يعتبر داء

 الرشاشيات األكثر شيوعا، ويسبب أمراض الجهاز التنفسي الشائعة في الطيور االليفة. وهو ناتج عن اإلصابة بنوع من 
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 . األنواع من هذه الكائنات التي تسبب أمراض الجهاز التنفسي األكثر شيوعا في الطيور Aspergillusالفطريات من جنس 

 ٪0.08و  ٪0.04تم استخدام اثنين من المحاليل المائية تحتوي على Aspergillusfumigatusوالحيوانات األليفة هي 

خدمة في عالج أربعين طيرا" مصابة إلنتاج األدوية المستVAPCOاإليفرميكتين التي زودت تجاريا من قبل شركة 

( في زمن التخلص من اآلفة بين المجموعة التي تلقت p <0.05أظهرت النتائج وجود ارتباط معنوي ) بالرشاشيات فمويا".

يوما  45أيام وأكثر من  10-8كلوتريمازول كان  ٪1والمجموعة الضابطة التي تعامل بنسبة  ٪0.08العالج بواسطة تركيز 

لكافة المجموعة immunepotentiationيؤدي إلى monocytesي. كما تبين انه هناك ارتفاع كبير في معدالت على التوال

في  ٪100وكانت نسب شفاء الطيور المعاملة باأليفرمكتين  التي عولجت بواسطة اإليفرميكتين في قتل العامل المسبب.

 جميع الطيور وعلى فترات مختلفة.

 :  األيفرمكتين ، داء الرشاشيات الرئوي ، الحمام الزاجل  الكلمات المفتاحية  

 

Introduction 

Aspergillosis is a respiratory disease of birds caused by  Aspergillus spp., which is found 

almost everywhere in the environment. Aspergillus. fumigatus is the most common species of 

the fungus causes disease, although Aspergillus flavus, Aspergillus niger, and others can also 

cause problems.Aspergillusfumigatus is a ubiquitous saprophytic mold that forms conidia 

(Latge,1999).Ongoing studies suggest that A. fumigatus conidia may be able to resist killing 

by the avian respiratory macrophage (Van Waeyenberghe et al., 2012). 

Aspergillusgrows readily in warm and moist environments. The microscopic spores of the 

fungus become airborne, and poor ventilation, poor sanitation, dusty conditions, and close 

confinement increase the chance the spores will be inhaled. Usually, the fungus does not 

cause disease, however, if a bird does not have a healthy immune system, it can cause illness. 

Predisposing factors include other illnesses, stress, poor nutrition, poor husbandry or 

unsanitary conditions, another injury to the respiratory system, and prolonged use of certain 

medications such as antibiotics or corticosteroids(Rupley,1997). 

Aspergillosis is mostly caused by Aspergillus fumigatus but Aspergillus flavus, Aspergillus 

niger, Aspergillus glaucus,Aspergillus nidulans, and other Aspergillus species or mixed 

infections can play a role in the disease (Joseph, 2000). The reason why A. fumigatus is the 

predominant species of airborne fungal infections might be that the spores are much smaller  

than the spores of other Aspergillus species (Richard and Thurston, 1983; Alias et al.,2009). 

http://www.tandfonline.com/doi/full/10.1080/03079457.2010.506210#CIT0088
javascript:popupWin1('/dictionary_term.cfm?term=corticosteroid',%2050,%2050,%20350,%20300)
http://www.tandfonline.com/doi/full/10.1080/03079457.2010.506210#CIT0042
http://www.tandfonline.com/doi/full/10.1080/03079457.2010.506210#CIT0069
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The fungus grows quite readily on ordinary laboratory culture media at room temperature, at 

37C0, and higher. Czapek's agar or Sabouraud's agar are used. The colonies are green to  

bluish green at first and darken with age so as to appear almost black. The colonies vary from 

velvety to floccose. The conidiophores are short, up to 300µ long by 2-8µ in diameter, the 

vesicles are apical flask-shaped up to 20-30µ in diameter, the sterigmata are 6-8 by 2-3µ in 

diameter, in chains forming solid columns up to 400 by 50µ (Thom and Church, 1926). 

Inhalation is considered the main infection route for A. fumigatus in birds (Oglesbee, 1997), 

and because A. fumigates spores are too small to be trapped completely in the nasal cavity or 

trachea, some are able to reach the lungs and air sacs (Fedde, 1998). The air sacs are usually 

the primary infection sites, since inhaled air reaches the posterior thoracic and abdominal air 

sacs prior to contacting epithelial surfaces in the lungs (Nardoni et al., 2006). In the lung 

parenchyma, spores get embedded in the atria and parts of the infundibula in the parabronchus 

and are engulfed by (surface) phagocytic epithelial cells (Maina, 2002). When there are too 

many spores or the bird has an impaired immune response, the innate defence mechanisms do 

not succeed in eliminating infection at the site of the air capillaries. This may lead to the 

development of loosely attached plaques, which may or may not become overgrown by 

connective tissue of the host. These plaques or necrotic debris in the respiratory tract can 

obstruct the trachea or bronchi and/or fill up the air sacs (Oglesbee, 1997). Occasionally, 

sporulation occurs in the lungs and air sacs (Nardoni et al., 2006; Cacciuttolo et al., 2009). 

Hyphae containing fruiting bodies can fill the lumen and may penetrate the air sacs, causing 

serositis and superficial necrosis in the adjacent organs (Tsai et al., 1997). Besides direct 

extension of the infection through the air sac wall, disseminated mycosis also occurs by 

haematogenous spread. Hyphae, which are known to be tissue and angio-invasive 

(Dahlhausen et al., 2004), as well as host cells play a role in this spreading mechanism. 

Macrophages in the respiratory tract ingest spores and find their way through the interstitium  

into the blood and lymphatic stream and thus to other organs (Richard and Thurston, 1983). 

Aspergillosis can follow one of two courses acute or chronic. Birds with acute aspergillosis 

have severe difficulty breathing, decreased or loss of appetite, frequent drinking and 

urination, cyanosis (a bluish coloration of mucous membranes and/or skin), and even sudden 

death. The fungus generally affects the trachea, syrinx (voice box), and air sacs Leenders  and  

http://www.tandfonline.com/doi/full/10.1080/03079457.2010.506210#CIT0026
http://www.tandfonline.com/doi/full/10.1080/03079457.2010.506210#CIT0056
http://www.tandfonline.com/doi/full/10.1080/03079457.2010.506210#CIT0052
http://www.tandfonline.com/doi/full/10.1080/03079457.2010.506210#CIT0016
javascript:popupWin1('/dictionary_term.cfm?term=acute',%2050,%2050,%20350,%20300)
javascript:popupWin1('/dictionary_term.cfm?term=chronic',%2050,%2050,%20350,%20300)
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 Belkum , 1999. The lungs may also be involved. Diagnosis is generally made through a post-

mortem examination. Chronic aspergillosis is much more common, and unfortunately, much 

more deadly due to its insidious nature. The bird may not become symptomatic until the 

disease has progressed too far for a cure. The respiratory system is the primary location of 

infection. White nodules appear and ultimately erode through the tissue, and large numbers of 

spores enter the bloodstream. The spores then travel throughout the body, infecting multiple 

organs including kidneys, skin, muscle, gastrointestinal tract, liver, eyes, and 

brain(Kearns,2003).Antifungal drugs such as itraconazole and amphotericin B may be 

administered orally, topically, by injection, or nebulizing, depending upon the drug. There are 

several reports that itraconazole may be more toxic to African grey parrots, when compared to 

other species. Therapy needs to be continued for weeks to months and more than one 

antifungal drug may be used. Supportive care such as oxygen, supplemental heat, tube 

feeding, and treatment of underlying conditions are often needed. Unfortunately, the 

prognosis is always guarded(Walsh and Stevens ,2011). 

This study was carried out to study the effect of Ivermectin.  

Ivermectin is macrocyclic lactones are products or chemical derivatives of soil 

microorganisms belonging to the Streptomyces  avermitilis   fungus . The main uses of 

ivermectin in treatment of intestinal helminthes infections as strongyloidiasis , onchocerciasis 

and heart worm ,also it is active agents in treatment  of ectoparasites like ticks and lice (Yates 

and Wolstenholme , 2004; Omura and Crump,2004). 

Materials and Methods… 

1. Sample Collection and Culturing: 

Sixty swabs were collected from the birds which showed clinical signs of respiratory disease 

from the throat of lived birds and from the lung and air sacs from killed birds for isolation and 

identification of the causative agent. These swabs transmitted  to the laboratory under aseptic 

conditions (Cheesbrough  , 1992).The medium was prepared  and poured into sterile Petri-

dishes for isolation or kept in slant screw caped bottles (universals) for maintaining the 

isolates. Some of prepared Petri-dishes had been taken and by sterilized disposable syringe ; 

ten , twenty and forty ml of 0.2 mg/100 ml ivermectin solution were pulled and added to  

http://www.peteducation.com/category_summary.cfm?cls=0&cat=1453
http://www.peteducation.com/article.cfm?cls=0&cat=1453&articleid=1428
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culture medium to obtain three concentrations 0.001%,0.02% and 0.04% and serves in 

refrigerator till use.Each sample was inoculated directly on  Sabouraud Dextrose Agar media 

which incubated in the incubator at 37C° to assist growth of moulds for )1-4) weeks before 

discarding to ensure the appearance of slow growing dermatophytes, with intermittent 

observation of the fungal growth and when the growth appeared and completed the 

identification test was done. Sabouraud agar was developed to support the studies of 

dermatophytes, which require long incubation periods (weeks) (Odds  , 1991).  After colony 

identification, and to demonstrate the effect of ivermectin in vitro ; small parts from one of 

the causative fungi colony (A .fumigatus) under aseptic condition were be taken and cultured 

in the center of the media mixed ivermectin and incubated in the incubator at 25±2C° for )1-

4) weeks. 

2- solutions: 

0. 02% ivermectinorally. 

0.04% ivermectinorally. 

3- Sick birds: 

This study was conducted  in special veterinary clinic in Hibhib city during period between 

april 2013 to april 2014 .Sixty sick birds were examined (40 male and 20 females ) ,with age  

range from (1-3 )years, full history was taken to regard the duration of the disease, proven 

treatment and ensured that every bird had stopped any treatment at least one month before 

starting the present therapy .The sick birds were divided in to 3 groups:- 

Group A :- include 20 birds represent the treatment group ,they advised to use 0.02% 

ivermectin solution(0.25ml to each bird)orally once daily for 1month. 

Group B :- include 20 birds represent the treatment group ,they advised to use 0.04% 

ivermectin solution (0. 5ml to each bird) orallyonce daily for 1 month. 

Group C:- represent the control group which includes 20 birds, were advised to use the 

control treatment 1% Itraconazole (0.2 ml to each bird) daily for 1 month (Wanamaker and 

Massey,2004; Wikimedia,2012). 

One drop of  blood have been taken from each bird in all groups and blood smear was done to 

estimate the differential white blood cell count(Seybold et al.,1980). 

Statistical Analysis: 
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The differences are compared by using (F-Test ) at p<0.05 (Zar,1984). 

 

Results 

Most of the isolates were given positive result for Aspergillus fumigatus and some of their 

were negative and the figure (1) was revealed the shape of the isolated colonies of on 

Sabouraud Dextrose Agar media which  is characterized by usual fungus spreading , velvety 

appearance , dark green to little black color. 

 

 

 

 

 

 

 

Figure-1:Colonies on Sabouraud Dextrose Agar media are usually spreading, velvety, dark 

green to bluish green at first and darken with age so as to appear almost black. 

The Table (1) is revealed the effect of our treatment with different doses  in group A and B 

also shown the completed clearance of  the clinical signs in a period about 15 days and 8 days 

respectively while,the clinical signs were decreased but doesn’t disappeared in control group. 

Table(1): revealed the number of sick birds  and the dose of drugs and time of recovery. 

 

Birds group The dose to each sick bird daily Period of clearance 

20 Birds (treated) 0. 25 ml of ivermectin 15-20 Days* 

20 Birds (treated) 0.5 ml of ivermectin 8 -10Days* 

20 Birds(control group) 0.2ml 1% Itraconazole 

(Sporanox®) 

No clearance of signs till 15 

Days(p<0.05) * 

(p<0.05)*  
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Table(2):  Type and differential count of WBC in different groups of birds. 

 

Differential count of 

WBC 

Treatment group by 

0. 25 ml of 

ivermectin 

Treatment group by 

0.5 ml of ivermectin 

Control group by 0.2 

ml of 1% 

Itraconazole 

(Sporanox®) 

Hetrophils 56% 59% 41% 

Lymphocytes 27% 20% 49% 

Monocytes 14% 17% 7% 

Eosinophils 2% 3% 2% 

Basophils 1% 1%  1% 

 

 

Figure (2): Shows the effect of three concentration of  Ivermectin (1) was mean the 

concentration 0.001% and number (2) means  the concentration 0.02% and  number (4) means  

the concentration 0.04%. 

 

 

 

 

 

 

 

 

 

 

Figure-2: Reveals the inhibitor effect of  ivermectin on Aspergillus fumigatus  growth Invitro. 

The petri dish which carry number (1) was mean the concentration 0.001% and number (2) 

means  the concentration 0.02% and  number (4) means  the concentration 0.04% 
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Discussion 

Pulmonaryaspergillosis is an invasive type that is a serious infection with pneumonia that can 

spread to other parts of the body and A. fumigates is the most common the causative 

agent(Bozkurtet al.,2008). This infection almost always occurs in people with a weakened 

immune system due to cancer, Accuired Immunodeffecincy Syndrom (AIDS), leukemia, an 

organ transplant, chemotherapy, or other conditions or medications that lower the number or 

function of normal white blood cells or weaken the immune system. 

The color of the growing colonies of the causative agent Aspergillus fumigatus is black.The 

black color of the isolated fungus due to the advance age of the colonies(Thom and Church, 

1926). 

The differences between clearancetime of the treatment groups and control group was 

statistically significant (p<0.05) also, there is significant difference in monocytes rate in 

treated group by 0.5ml of ivermectin when compared with other groups so it wasreachs to  

 (17%) and ,the normal value was (0-10%). No significant difference was observed in the 

other white blood cells. 

Most of the medications previously used in treatment of fungal infections includes azol 

compounds; no details were be seen about using of ivermectin in treatment of this disease else 

previous  study was done by Kirmizigulet al.(2012) which were proved the ability of  

ivermectin in treatment of ringworm disease in cattle which caused by 

Trichophytonverrucosum fungus. 

The effect of ivermectin maybe due to it’s toxic effect on the cell membrane of the fungus 

which was similar to the effect of  imidazole derivatives in inhibiting the biosynthesis of 

ergosterol, the main sterol in membranes of fungi (Foiani et al.,1994). These agents also 

affect the synthesis of triglycerides and phospholipids. Changes in oxidative and peroxidative 

enzyme activities, leading to an intracellular buildup of toxic concentrations of hydrogen 

peroxide, may contribute to the observed deterioration of subcellular organelles and to cell 

necrosis. The imidazole derivatives inhibit the transformation of blastospores of Candida 

albicans into the invasive mycelial form. This inhibition probably facilitates the task of host 

defense cells and may be the principal factor leading to clearance of infection (Borgers , 

1980). 

http://www.ncbi.nlm.nih.gov/pubmed?term=Borgers%20M%5BAuthor%5D&cauthor=true&cauthor_uid=7003674
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The second effect of ivermectin is maybe due to the immunopotentiating effect on the 

leukocytes especially the monocytes.Monocytes are a granulocytes enter the blood from  the 

bone marrow and circulate for about 72 hours. Then enter the tissues and become tissue 

macrophages (Ganong,2005). Monocytes  and their macrophage and dendritic-cell progeny 

serve three main functions in the immune system. These are phagocytic, antigen presentation, 

and cytokine production includes Tumor Necrosis Factor (TNF), Interluekin-1 and Interluekin 

-2.  Monocytes can perform phagocytosis using intermediary (opsonising) proteins such 

as antibodies or complement that coat the pathogen, as well as by binding to the microbe 

directly via pattern-recognition receptors that recognize pathogens (Swirskiet al., 2009). This 

illustrstion was supported by Bozzaet al.,(2002) which had been proved the ability of 

dendritic cells to phagocytose or engulf the two proliferative forms of  Aspergillus 

fumigatusthe conidia and hyphae. 

This Result was in agreement with the findings of  Schvit,(1979) who is refer to the role of 

the circulating  monocytes of the host against fungi.  

No significant effect of 1% Itraconazoleonthe infection because , the clinical signs does not 

disappeared and, may be needs more time of treatment to give it̕ s goal. 
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