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PROBLEM OF ZOONOTIC ASPERGILLOSIS IN LAYERS FARM 

& NEW TREND IN TREATMENT

BY

Dr.Adel M. Abdel-Aziz
50 nasal samples were taken from layers fowl had respiratory disorders from private farm, in Qalyobia Governorate,  as well as the 50 sputum samples were collected from the fowls care-takers to detect A.fumigatus infection. The percentage of A.fumigatus isolated from suspected infected fowl by fungal infection were15 (30%). The percentage of A.fumigatus isolated from fowls care-takers were 20 (40%).

WBCs counts were found to be carried out 20.0 Thos./UL at time zero, was increased to 30.4 after 10 days during treatment ,then increased to 44.2 Thos./UL after add 10 days daily treatment  but the count decreased to 20.0Thos./ UL when the poultry was clinically cured .

An excellent results were given by using combination between G-CSF and Amphotericin B for treatment zoonotic Aspergillosis, in layers fowls.

INTRODUCTION

ASPERGILLOSIS is an acute to chronic primary pulmonary disease caused by any member of the genus Aspergillus, was first recognized in wild fowl in the early 1800, when fungal growth was observed in the lungs and air sacs. The most common agent of Aspergillosis of man and animals is Aspergillus fumigatus, was found in the lungs of a bustard and given this name by Fresenius in 1863.

   Aspergillosis is primarily a pulmonary disease in man and is of worldwide. The species of Aspergillus responsible are opportunists in that they are found most frequently as pathogens in hosts suffering from one or more pre-existing conditions. All organs of the body have been involved in Aspergillosis usually resulting from dissemination from a pulmonary focus. Primary Aspergillosis has occurred in other than the pulmonary system although these reports are few. Inhalation of the fungus may cause asthmatic attacks in hypersensitive persons.  Aspergillus colonization in patients with bronchitis or bronchiectasis may cause bronchial plugs and atelectasis, or a large mass of hyphae may fill a previously existing cavity (fungus ball or Aspergilloma) (Acha and Szyfres 1995). The disease is quite common among avian species with an acute pulmonary form occurring primarily in young birds. Chronic form usually develops, often after acute disease, in adult birds. Aspergillosis is not transmitted from man to man or animal to man but infection is acquired by exposure of susceptible host to the organism growing saprophytically in the environment (Hubbert et al,1975). Many myelosuppressive drugs and diseases of the immune system may render the patient severely leukopenic, with a decrease in circulating leukocytes, these patients become a target for opportunistic infections, which are easily controlled by the immune response in the non-compromised host. There are several effective antifungal antibiotics available for treatment of these patients ,Amphotericin B (AmB) has been the drug of choice for the treatment of invasive mycoses for nearly 30 years. This drug, Ever is associated with organ toxicity and long-term use is contraindicated.  Although AmB may be effective in managing fungal infection, the host's own immune system is essential for complete clearance of some pathogens. 
Lecturer in Zoonoses Department, Faculty of Veterinary Medicine, Zagazig University, Benha Branch”.
-----------------------------------------------------------------------------------------------------------------------Abdel-Aziz

Current research is providing the medical community with a new generation of drugs, biological response modifiers and drug delivery strategies that are directed at boosting the immune response of the compromised host. Granulocyte colony stimulating factors (G-CSF) are endogenous granulopoiesis stimulators, and are representative of these new drugs, use of G-CSF stimulates a dose-dependent increase in circulating neutrophil counts, and a shift (left) toward earlier granulocyte progenitor cells in the circulation.  Through recombinant DNA technology, human G-CSF has been produced in E.coli in which the human gene for G-CSF production has been inserted. Both prophylactic and therapeutic treatment with (G-CSF) has been shown to decrease the incidence of infection that may be associated with myelosuppressive anticancer drugs. Preliminary research indicates that the use of G-CSF in conjunction with antifungal drugs may also be effective in the treatment of opportunistic mycoses.  In vivo studies involving G-CSF and antifungal drugs are essential in determining the efficacy of such treatment modalities.

      Administration of recombinant human granulocyte-colony stimulating factor (G-CSF), which induces hemopoietic precursor cells to proliferate and differentiate into neutrophils, protected leukopenic mice infected with opportunistic fungi.G-CSF treatment caused a decrease in the number of viable fungi in lungs of infected mice.  These data suggest that prophylactic therapy with G-CSF may be useful against fungal infections in an immunocompromised host(Uchida K.et al,1992). Neutrophils are a critical line of defense against Aspergillus furmigatus infection.  Increased frequency of invasive Aspergillosis has been observed in patients receiving corticosteroids, suggesting a deleterious effect of these compounds on antifungal function.  To investigate this hypothesis and to determine the potential preventive utility of granulocyte colony-stimulating factor (G-CSF) were carried out by Roilides E.et al, (1993). The objective of these studies was to determine the value of G-CSF as an adjunct in antifungal chemotherapy using for treatment of systemic mycoses. Animal weights and clinical signs were recorded throughout the studies. Efficacy of the treatments was evaluated by mean survival times of the various treatment groups, change in animal weight, assessment of clinical signs.
EXPERIMENTAL
50 nasal samples were taken from layers fowl had respiratory disorders from private farm in Meat el-Attar village, Qalyobia Goveronrate, as well as 50 samples were collected from the fowls care-takers sputum to detect A.fumigatus infection. Studies of the colony characteristics, microscopic morphology, and nutritional requirements make possible the differentiation of Aspergillus species. The isolation and identification of A. fumigatus were done according the following points, also blood panels were done for the A.fumigatus infected poultry before, during and after injection of rhG-CSF, injections were stopped after cure. 

*SPECIMEN COLLECTION:

Sampling: 
The specimen most commonly collected for the isolation of A. fumigatus.

Procedure for men(Dany w.scott1988) 
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The sputum collection should be used from human care-taker occupational contact with layers fowl. The best specimen will be from the first sputum expectorated in the morning before breakfast. The second best would be the specimen collected 3 to 4 hours after any meal.  It is important that the proper procedure be followed to eliminate any excessive contamination by natural or microorganisms that may be present in the oral cavity and in the respiratory tract.  Also, one must make certain that the specimen is sputum and not saliva.

Procedure for poultry(Al Dorry,Y.1980)
Samples were taken from fowl layers showing respiratory disorders and send to the laboratory for isolation of A. fumigatus and microbiological examination as follows: Direct swabs were taken from respiratory passage (nose), streaked on sabouroud’s dextrose agar. The cultured media were incubated at 37(C for 48 hours, then at room temperature for two week before recording the result.

MEDIA AND REAGENTS: 
Media used for identification of Aspergillus specices:-

  A-Sabouroud's dextrose agar Medium:(Cruickshank et.al.,1975)
Identification of isolated fungi:

A portion of the aerial growth was teased, placed on clean glass slide in a drop of lactophenol cotton blue, and cover glass was placed and the sample was examined microscopically for hyphae, conidiophores, conidia and other fungal structures.

All suspected colonies were picked and identified through the following scheme:

2-Microscopic examination: 

The gross morphologic examination of colonies should always be followed by a microscopic examination for distinct, identifying features:

Staining reaction: 
Lactophenol Cotton Blue: (Al Doory,Y.1980)

The infectious rates in poultry caretakers were shown in tables1-2 
*Experimental Uses of recombinant Granulocyte Colony Stimulating Factors for treatment of Aspergillosis in Fowl Layers:

Pharmacological Action  of Granulocyte Colony Stimulating Factors:
Proliferation, differentiation, and activation of circulating cells are regulated endogenous substances collectively known as hematopoietic growth factors. A virtual explosion of information about the role of hematopoietic growth factors has occurred during the past several years, and no less than a dozen distinct interleukins and colony stimulating factors (CSFs) with hematopoietic activity on one or more myeloid precursor populations .At least six new CSFs are under development in united states. Currently, however, only two members of this group, granulocyte colony stimulating factors, or (G-CSF) (filgrastim), and granulocyte-macrophage colony stimulating factor, or (GM-CSF) (sargramostim), are commercially available in United States. These products were approved in 1991 by Food and Drug Administration (FDA) to enhance neutrophil recovery following chemotherapy administration. This product was derived from the Escherichia coli expression of the gene encoding human G-CSF from the 5637 cell line. The product was >95% pure as determined by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) with specific activity of 1x 10 U/mg protein as prepared .The stock solution of G-CSF was diluted for in vivo use with sterile-filtered phosphate, buffered saline and 1% heat-inactivated detoxified sterile bovine serum 
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albumin (BSA). The final solution contained 100Mg/ml rhG-CSF, which was stored at 4(C after preparation.
Drug preparation and administration: (Peter W.Gasper et al.1996)
The rhG-CSF was received in 2-ml vials with each vial containing 600 mg of rhG-CSF.  A 25.0 mg/ml solution was prepared each day of treatment by drawing 0.083 ml of stock solution of rhG-CSF into a tuberculin syringe.  The volume was then increased to 1.0 ml by drawing another 0.917 ml of USP D5W.

Amphotericine B was received as a lyophilized powder in a vial containing 53 mg of AmB.  The powder was reconstituted as per manufacturer's direction by adding 12 ml of cold sterile H2O for injection without a bacteriostatic agent.  

All compounds were prepared using aseptic technique, and were stored at 4(C in the dark in order to insure drug stability. Am B was given by intraperitoneal injection in a 0.2 ml volume, using a 26-gauge 3/8-inch needle and 1cc syringe.

The G-CSF was given to the high dosage group in a 0.1mi volume (2.5mg).  Injections were given subcutaneously using a 28-gauge 1/2-inch needle with a 1cc insulin syringe. Fowls were treated once daily by both drugs till compleat cure.

TOTAL LEUKOCYTE COUNTS: (Embert H.Coles 1986)

       Also spelled Leucocyte, also called white blood cell, or white corpuscle, a cellular component of blood, millions of which in the circulation and tissues help defense of the body from infection e.g. (1)nutrophils,(2)basophils,(3) eosinophils,(4) monocytes and macrophages and (5)lymphocytes. Nutrophils, basophils, and eosinophils are collectively called granulocytes, because they characterized by having granules in their cytoplasm, 

COLLECTION OF BLOOD SAMPLES:
       The usual procedure in large fowls is to collect blood directly from the wing vein into a test tube or vial containing an adequate amount of anticoagulant for the amount of blood desired.  Five ml of blood is sufficient for most hematologic examinations. Sampling from the poultry is best accomplished by use of a dry syringe into which  has been placed one deep of anticoagulant Dipotassium and disodium salts of ethylenediaminetetraacetic acid (EDTA) act as chelating agents and prevent the coagulation of blood by combining with calcium.

ENUMERATION OF TOTAL LEUKOCYTES:
HEMOCYTOMETER METHOD:
  The counting chamber most commonly used is made of a single piece of glass with two elevated platforms, each having etched on it the improved Neubauer ruling .Each platform on which the rulings are engraved is surrounded by a moat, and on each side of the platform there is an elevated glass support at a height that will allow for a distance of 0. 1 mm between the bottom of the cover glass and the ruled area. The improved Neubauer ruling of the 

platform consists of a system of squares in which there is a square measuring 3 by 3 mm that is divided into nine equal squares, each containing 1 sq mm.  The four corner squares are divided into 16 intermediate squares measuring 0.25 by 0.25 mm.  These four corner squares are used for the total leukocyte count.  
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The center square millimeter is subdivided into 25 squares, and each of these is subdivided into 16 small squares that measure 0.05 by 0.05mm. As a rule, five of the middle-sized squares are used in making the total erythrocyte count.

        These are the 0.5 mark on the capillary tube portion of the pipette This is most easily accomplished by slightly part and an 11 mark just over the bulb of the pipette. With gentle suction blood is drawn to the mixed by shaking the pipette vigorously for two 0.5 mark, and excess blood clinging to the exterior to three minutes of the pipette is removed by wiping it with a piece Diluting fluids most commonly used include of cheesecloth. 

       The dilution factor is 1:100, and the total leukocyte number is determined by counting all cells in the entire ruled area of a hemocytometer.  The total count is calculated using the formula:

        Total cells in 9 squares +  10% of total cells x  l00 =                WBC/ml  

Before diluted blood is placed into the chamber for counting, the chamber should be carefully cleaned to remove any grease, lint, or dust particles, After the diluted blood is thoroughly mixed, several drops of fluid are discarded, and the end of the pipette is dried with a piece of clean cheesecloth or other lint-free absorbent material.  The tip of the pipette is touched to the side of the counting chamber, and a drop of fluid will run under the cover glass.  

         The flow of diluting fluid is more easily controlled if the finger is not completely removed from the end of the pipette but only partially lifted from it.  If fluid escapes into the moats surrounding the chamber, it should be cleaned and recharged, as an accurate count is impossible if the fluid flows into these trenches.  The chamber should be filled without any hesitation.  If the flow of liquid is halted before the chamber is completely charged, there is a tendency for the leukocytes to settle out, and an uneven distribution of cells may result.

         Counting of the leukocytes should be started after the cells have settled for one to two minutes in order to allow them to assume a position in the same plane.  Using the low power objective of the microscope, locate the corner ruled square and adjust the light intensity, diaphragm, and substage distance so that the cells and marking lines are readily observed.  

        While focusing up and down slightly with the fine adjustment of the microscope, use a meandering system to count all the cells in the 16 squares within the larger ruled area in the corner . After all the cells are counted in one corner square, the results should be recorded, and each of the other three corner squares counted in the Same manner and the number of cells in each square recorded. These four counts are totaled; the ,the calculation is completed by applying the formula:

                  Total leukocytes in 4 sq. mm      x 20 x 10 =                     Leukocytes/ml

                                                   4                                                          

The treatment results were recorded in table’s (3) and (4).
RESULTS

Table(1)The percentage of A.fumigatus isolated from fowls:

        Total No. of samples
     No.of A.fumigatus isolated 
           %of A. fumigatus

                    50
                        15
                     30%
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Table (2)The percentage of A.fumigatus isolated from fowls caretackers:

      Total No. of samples
No.of individuals positive to A. fumigatus.
% of individuals positive to A.      fumigatus.isolated

                       50
                       20
                         40%

Table(3)Blood panels before,during, and after injection of G-CSFs:

Test procedures
Results in 1/1/2001
Results in 15/1/2001
Results in 30/1/2001
Results in 20/2/2001

WBCs count Thous./ul
20.0
30.4
44.2
20.0

N.B. The reference ranges of WBCs counts are 20 Thos. /UL. (G.C.Banerjee,1994)
Table(4) The effect of the combinations of rhGCSF and AmphotericineB for treatment of A.fumagatus infected fowls:


At 0 day
15/1/2001
30/1/2001
20/2/2001

No.of diseased fowls
15
12
7
0

No.of recoveries
0
3
8
15

N.B.15normal fowls of the same age were included as untreated controls for adjusting data obtained from diseased fowls.
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Photo (1)  A.fumigatus on sabouroud’s true           Photo(2)Conidiophores are long on dextrose agar.                                                    colonies have a distinct margin with a shade          with some terminating large club shaped vesicle.
of green color.  
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DISCUSSION

A.fumigatus is Zoonotic mycotic disease which affect both fowl and man, and can transmitted to man and animals by exposure to contaminated soil (Hubbert, et al.1975).
In the present study it is proved that the percentage of A.fumigatus isolated from private layers farm in Meat el-Attar village,Benha, Qalyobia Governorate, suffering from respiratory affection was 30% (table 1) .The infectious rate of the disease was high because the examined fowls had respiratory disorders. Results recorded in table (2) revealed that 50 humans contacts with the layers fowl were positive to A.fumagatus with the percentage of infection 40%, our results were nearly similar to that recorded by (Roilides E.et al, 1993). By light microscopy macrochlamydospores of A.fumagatus were observed as colonies have a distinct margin and some shade of green, blue- green, or green-brown. A white apron usually is seen at the edge in the zone of active growth by high power magnification  photo(1).
Using low power magnification conidiophores are long, terminating in a large club shaped vesicle photo(2). In the present study the research plan was directed to use a new remedy depending on increasing the immune response of the body of the infected fowls, through increasing the number of the leukocytes which is the first line of defense against microbial infections by using G-CSF.

     G-CSF stimulates granulocytes to flourish and increase in numbers so aids in the process of immunity .

Blood were taken at time zero before injection combination treatment with rhG-CSF and AmB, then after 15 days of injection followed by another sample also after 15 days of injection and a last blood sample was collected after 20 days from the previous blood samples, and at that time the injection was stopped hence the clinical signs and negative culture of A. fumigatus isolated from infected fowls had occured. Blood panels before, during and after cure were examined and shown in Table (3) revealed blood panels directly before injection of G-CSF at time zero, and after every 15 days till complete cure.

WBCs were found to be 20Thos./UL at time zero, was increased to 30 Thos./UL after 15days during treatment ,then increased to 44.2Thos./UL after added 15days daily treatment  but the count decreased to 20Thos./ UL when the fowls was clinically cured. From the available literature’s the  normal range of WBCs count was 20Thos./ UL. (G.C.Banerjee,1994). 
        From inspection of diagnostic cure, it is proved that G-CSFs stimulate WBCs to be manufactured to combat A.fumigatus infection and when the immunity overcomes the microbial infection, it is returned to the normal count. Efficacy of G-CSF as a prophylactic treatment in pulmonary Aspergillosis was determined by poultry survival, no change in weight, daily assessment of clinical signs and negative culture of A. fumigatus from respiratory passage of infected fowls. Diseased fowl were treated from day 0 to 50 days & survival data were recorded in Table (4). Combination treatment with rhG-CSF and AmB, for infected fowls, and the control group had  (100% survival) table (4). The use of biological response modifiers, such as rhG-CSF, as conjunction with the treatment of fungal infection had been shown by (Mayer et al.1991) who mentioned that infections reduced and the recovery time is decreased. We start the combinated treatment at time zero the number of diseased fowl examined were 15. Then at 15/1/2001 the number of positive cases were decreased to 12 and three cases were cured (Cure means, there are no clinical signs or loss in 
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weight & no A.fumagatus isolation from respiratory passages of infected fowls ) Then at 30/1/2001 the number of positive cases were decreased to seven cases and eight cases were cured. Then at 20/2/2001 the diseased fowls were cured.

Inspection of the result here is proved that A.fumigatus infection; infect fowl and human contacts and by using a combinations between G-CSF and Am B the result was surprising and astonishing in quick and complete cure.
CONCLUSION

From this work it can be concluded that Aspergillosis is ubiquitous, and infects the air sacs of the fowls lung. Caused by special types of fungi (A.fumigatus) that may be transmitted to fowl and man from soil. A.fumigatus is the most common fungus infections of the fowl. The use of biological response modifiers, such as rhG-CSF,  for  the treatment of fungal infection has been shown to reduce the incidence of infection and decrease the recovery time. Both drugs showed no change in the weight gain in comparison to the untreated controls.  A more rapid decrease in untoward clinical signs was also noted in those animals treated with rhG-CSF. Our studies confirm the protective effect of prophylactic rhG-CSF treatment against A. fumigatus in fowl.

Opportunistic fungal infections continue to be a growing problem in the medical community today.  Technological advances have provided the medical community with improved methods of cancer treatment, autoimmune disease management, and organ transplantation. These advances, however, have provided many normally nonpathogenic organisms. The AIDS epidemic, with no cure foreseen in the near future, will also continue to be a factor in the fight against these infections. This group of diseases will continue to patients unless ultimate treatment modalities are developed. Research focused on developing biological response modifiers, rather than a exogenous antimicrobial agents, may be the key to fighting some opportunistic infections.  Drugs aimed at enhancing host immunity, rather than controlling the infecting organism, could provide the host with the defenses needed to eradicate infecting pathogens.  In vivo animal research of efficacy, toxicity, and combination therapy provides the medical community with important data for use in human clinical trial design. Main neutrophil counts returned to pretreatment values within 5 days after discontinuing rhG-CSF administration. There was no statistically significant increase in numbers in any of the other cell lines .Clinical evidence of mild irritation upon injection of rcG-CSF was observed sporadically.  On several occasions, cats were noted to bite at the injection site immediately after rhG-CSF administration. rhG-CSF, therefore, appears to be capable of inducing and sustaining a significant peripheral neutrophilia in infected poultry for at least 50 days without clinical or hematologic evidence of antibody formation to the heterologous protein.  However, this study does not provide conclusive evidence that rhG-CSF does not induce antibody formation. The results of this study indicate that rhG-CSF is safe and effective with Amphotericin B to treatment A. fumigatus when administered in normal adult layer fowl ; however, further preclinical trials are necessary to establish an  appropriate therapeutic dosage. 
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الملخص العربي
دكتور/عادل محمد عبد العزيز: "مدرس مادة الامراض المشتركة-كلية الطب البيطرى- جامعة الزقازيق-فرع بنها"
مشكلة الأسبرجيللوزيس كمرض مشترك فى مزرعة للدجاج البياض  واتجاه حديث في العلاج
خمسون عينة من المسحات الانفية أخذت من الدجاج البياض الذي يعانى من اضطرابات تنفسية من مزرعة خاصة بمحافظة القليوبية. كما أخذت خمسون عينة بصاق من الإنسان المخالط لتلك الطيور. فأظهرت النتائج أن نسبة الأسبرجيللس فيوماجيتس المعزولة من الدجاج البياض المشتبه أصابتها بالفطر هي  ( 30 % ) . و أما في الأشخاص المخالطين لتلك الطيور 40 % . كما لوحظ زيادة عدد كرات الدم البيضاء  من  20ألف / ملي ليتر عند الوقت صفر إلى 30,4 آلف / ملي ليتر بعد 15يوم علاج يومي ، ثم استمرت الزيادة في العدد إلى أن وصل  إلى 44,2 آلف / ملي ليتر بعد 15 يوم أخرى من العلاج اليومي ، ثم  نقص  هدا العدد إلى 20 ألف / ملي ليتر عند الشفاء  تماما. 

                 وكانت النتائج ممتازة  باستخدام مزيج  من العامل المنبه للجرانيولوسيت  و الأمفوتراسين ب في علاج الأسبرجيللوزيس في الدجاج البياض .                       
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