Chapter-1: Introduction

Poultry farming, a strong agro-based industry, is emerging in Bangladesh during the last two decades. This industry is an important component in agricultural economy and faces heavy economic losses due to many infectious diseases (Islam et al., 2009). Among them fungal diseases have their own importance and seem to one of the greatest obstacles for the poultry farmers for high morbidity, mortality and production losses. Aspergillosis is the most common fungal disease of the avian respiratory system which has economic impact on poultry industries (Singh et al., 2012) either due to their direct infectious nature (Dahlhausen, 2006) or production of mycotoxins on poultry feed (Dhama et al., 2013). It is an infectious, non-contagious fungal disease caused by species in the ubiquitous opportunistic saprophytic genus Aspergillus, in particular Aspergillus fumigatus (Barnes and Denning, 1993).

The warm, humid environment of the farm shed, feed stores, floor etc. favor its growth. The disease affects mainly the respiratory tract of birds and has a worldwide distribution (Iran, Siberia, West Indies, Nigeria, Pakistan, Bangladesh etc.) having been reported in almost every farmed bird as well as in wild species (Uddin et al., 2011).  Aspergillosis affets young, mature, immunocompetent or immunosuppressed poultry in captive or free-ranging states. However, young birds appear to be much more susceptible than adults (Suleiman et al., 2012). Generally dyspnea, gasping, cyanosis of un-feathered skin and hyperemia are usually associated with this disease. On necropsy, lesions usually confined to lungs and air sacs, although oral mucosa, trachea, eyes may be affected. Typical lesions are fungal nodules or plaques within the lungs and on the air sacs and also in syrinx to a lesser extent (Barnes and Denning, 1993).

Aspergillus spp. tends to initially colonize the lower respiratory tract (Tell, 2005) following blood infection to other organs leading to macroscopic lesions in a wide range of organs or tissues. In spontaneous cases, lesions range from miliary to larger granulomatous foci (Beernaert et al., 2010). Typical lesions are characterized by granulomatous inflammation with necrosis and haemorrhage. The pathogenesis of aspergillosis appears to be complicated. In recent past years, aspergillosis has also emerged as a significant disease in immunocompromised humans with AIDS, neoplasia, or chemotherapy (Denning et al., 1991).

Antifungal drugs have been used for the treatment of aspergillosis in several poultry species. Many studies have been conducted to investigate the efficacy of various drugs, such as Amphotericin-B against Aspergillus spp (Galiger et al., 2013; Bonar and Lewandowski, 2004). Another therapeutic intervention against Aspergillus is the use of voriconazole, clotrimazole, miconazole, ketoconazole, itraconazole, fluconazole, 5-fluorocytosin and nystatin sulphate (Dhama et al., 2012; Burhenne et al., 2008; Scope et al., 2007; Pericard, 2005). Treating litter with Nystatin sulphate and 0.1% CuSO4 can reduce fungal content while 0.1% CuSO4 alone as treatment has been shown fungicidal activity against Aspergillus spp. (Johnson and Fiske, 1935).

However many commercial drugs have been developed and used treating systemic and superficial mycoses  (Uno et al., 1982), but all of them were ideal in terms of availability, efficacy, safety and antifungal spectrum for use by the poultry industry (Domenico, 1998). Therefore, there is a great interest in developing natural alternatives as a therapeutic agent in order to maintain both bird performance and health. So it is necessary to explore other alternatives specially phytomedicine to treat the disease which may be a more natural mean of treating infections as well as cheap, ecologically sound and environmentally safe to eliminate or reduce aspergillosis.

The Neem tree (Azadirachta indica) is a tropical evergreen tree native to Indian sub-continent (Girish and Bhatt, 2008). The components of this tree have reputed value for their medicinal, spermicidal, antiviral, antibacterial, antiprotozoal, insecticidal, insect repellent, antifungal and antinematode properties (SaiRam et al., 2000). Several active substances from different parts of the tree have already been identified.

As an antifungal agent the crude aqueous extracts of Neem has an inhibitory effect on the growth of A. flavus and A. parasiticus (Thanaboripat et al., 2000). The crude aqueous and alcoholic leaf extracts of neem was more effective in inhibitions of growth of the Aspergillus. The alcoholic extract of neem leaf was more effective in comparison to aqueous extract for retarding the growth of Rhizopus and Aspergillus (Mondali et al., 2009).
Previously comparative efficacy of different medicinal plant (Neem, Tulsi, Onion, and Garlic) had been investigated against aspergillosis but effects of specific dosage of neem leaf extract (aqueous and ethanolic) have not been carried out. Therefore, this study was aimed to find out a specific dose of neem leaf extract against aspergillosis in broiler.

1.1 Specific objectives
1) To estimate specific dosage of neem leaf extract (ethanolic and aqueous) against aspergillosis in broiler.
2) To evaluate the effect of neem leaf extract on haematological parameters.
3) To explore the effect of neem leaf extract on biochemical parameters of serum.
4) To know the effect of neem leaf extract on feed conversion ratio and growth performance of broilers.














Chapter-2: Review of literature
2.1 Drug
A drug is defined as: A substance recognized by an official pharmacopoeia or formulary which is intended for use in the diagnosis, cure, mitigation, treatment, or prevention of disease. On other word, a substance (other than food) intended to affect the structure or any function of the body. Moreover a substance intended for use as a component of a medicine but not a device or a component, part or accessory of a device. Biological products are included within this definition and are generally covered by the same laws and regulations, but differences exist regarding their manufacturing processes (chemical process versus biological process) (Smith, 2014).
2.1.1 Antifungal Drug
The drugs which have been used for the treatment of fungal infections are called antifungal drug. Many drugs such as Amphotericin-B, voriconazole, clotrimazole, miconazole, ketoconazole, itraconazole, fluconazole, 5-fluorocytosine and nystatin sulphate are used against treatment of aspergillosis (Dhama et al., 2012; Beernaert et al., 2009b). Nystatin sulphate has been used for the management of mucocutaneous candidiasis now-a-days which is also active against Aspergillus, Histoplasma and Coccidioides spp. to a lesser extent (Wallace and Lopez-Berestein, 1998). Treating litter with Nystatin sulphate and 0.1% CuSO4 can reduce fungal content while 0.1% CuSO4 alone as treatment has been shown fungicidal activity against Aspergillus spp. (Johnson and Fiske, 1935).
2.1.2 Antifungal Resistance
Over the past quarter of a century, invasive fungal infections have emerged as an important cause of morbidity and mortality in immunocompromised patients. Although several new antifungal drugs have been licensed in recent years, antifungal drug resistance is becoming a major concern during treatment of such patients. The resistance may be intrinsic, acquired or clinical. The overall resistance in Candida spp. to fluconazole and voriconazole is considered to be around 3-6% and level of resistance has remained constant over a decade. However, a recent report from India revealed panazole resistance in ~10% of Candida species. Triazole resistance in A. fumigatus is increased gradually (Chakrabarti, 2011).
2.2 Aspergillosis
Aspergillosis is one of the important fungal infections mainly affects the respiratory tract of the birds caused by Aspergillus fumigatus and less commonly by other Aspergillus species (Barnes and Denning, 1993). The disease can occur as an acute form with high mortality and morbidity especially in brooding age called brooder pneumonia (Badhy et al., 2003). The warm, humid environment of the farm sheds, feed stores, floor etc. favor its growth. 

2.2.1 Epidemiology 
Aspergillus fumigatus infection occurs more frequently in poultry as the spores are smaller than other Aspergillus spp. (Arne et al., 2011) such as A. terreus, A. glaucus, A. nidulans and A. niger (Dhama et al., 2012; Beernaert et al., 2010). Mainly spores of the fungi are resistant in nature. Poultry birds coming in contact with the spores through contaminated feed or dry litter, gets affected after inhaling the spores (Cacciuttolo et al., 2009). The predisposing factors for spore generation and dissemination in the air/environment include warm environment, humidity, poor ventilation and sanitation along with long term storage of feed (Khosravi et al., 2008; Tell, 2005). Besides direct extension of the infection through air sac wall, disseminated mycosis also occurs by haematogenous spread. Hyphae, which are known as tissue, are angio-invasive (Dahlhausen et al., 2004) and as well as host cells play a role in this spreading mechanism. The disease develops in brooder stages in chicks as well as passerine birds, especially below 3 days of age (Chauhan and Roy, 2008). High humidity and moderate temperature contributes significantly towards the occurrence and spread of aspergillosis (Dhama et al., 2008). Contaminant like lead acts as a precipitating factor, especially in geese (Kapetanov et al., 2011). Aspergillosis primarily causes high morbidity and mortality especially in young chicks (Arne et al., 2011). Acute aspergillosis occurs as a result of inhaling high number of spores, wherein severe disease outbreaks in young birds are characteristically observed. Morbidity and mortality are high (30-90%) in it and can be seen within 24-48h of infection. Chronic form occurs sporadically and generally observed in adult breeder birds (particularly turkeys). 




2.2.2 Clinical signs 
Common signs associated with Aspergillosis infection include difficulty with breathing in which forced or labored breathing may occur. There may be increased thirst, fever, diarrhea, blindness and inflammation of the brain and membranes surrounding the brain may occur in the later stages resulting in increased morbidity and mortality (Pattron, 2006).

Cutaneous aspergillosis with necrotic granulomatous dermatitis was observed in chicken and pigeons (Beernaert et al., 2010; Cacciuttolo et al., 2009). Survivors often develop chronic disease due to pulmonary insufficiency or neurological disorders as lethargic and stunted growth (Beernaert et al., 2010). Rapid death due to aspergillosis can flare up avian influenza even though there is no connection between the two diseases and requires laboratory attention to distinguish them (Kradin and Mark, 2008). 

2.2.3 Diagnosis 
The clinical signs depend on the form of the disease and involvement of organ, thereby requiring the disease to be differentiated from other systemic diseases of respiratory tract (Jones and Orosz, 2000). On necropsy, pulmonary lesions are characterized by multiple hard creams to yellow colored, circumscribe plaques a few mm to several cm in diameter seen throughout the lungs surface, inside the lungs, scattered in ventral surface of sternum and air passages on gross examination (Vanderheyden, 1993). Definitive diagnosis requires demonstration of the organisms by cytology or histopathology and subsequent identification by culture (Dahlhausen et al., 2004). Isolation of the fungus alone does not confirm the infection status because Aspergillus organisms are ubiquitous contaminants (Flammer and Orosz, 2008). However, plentiful culturing from any organ should be considered for diagnosis (Redig, 2005). Heart along with organs of respiratory system like larynx, trachea and lungs are important for histopathological examination. Microscopic lesions are suggestive but not helpful in species identification because in vivo hyphae of hyaline filamentous fungi are very similar and their in situ manifestations are not pathognomonic (Cray et al., 2009). Thus, immunohistochemistry usually can provide confirmatory diagnosis where few reports are demonstrated using monoclonal or polyclonal antibodies for diagnosing aspergillosis in birds (Beytut et al., 2004).
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[bookmark: _Toc413585083]Table 1: Route of administration and doses of some antifungals against avian aspergillosis
	Antifungal agent
	Administration route
	Dose

	Amphotericin B
	Intravenous

Intrathecal

Nebulization
Into air sac

Topical (Wound)
	1.5mg/kg every 8h interval 3-5 days (Joseph et al., 1994), 10-14 days (Jenkins, 1991)

	
	
	1.35mg/kg 24h interval (liposomally encapsulated amphotericin B) (Bonar and Lewandowski, 2004)

	
	
	1mg/kg 24h interval 10-14 days (Jenkins, 1991)

	
	
	1mg/ml 15min 5-7 days every other week (Orosz and Frazier, 1995) 12h interval (Joseph et al., 1994)

	
	
	Dose not specified (Flammer, 1993)

	Nystatin Sulphate
	Oral
	20000IU/ml every 12h interval 4 days (Flammer, 1993)

	Clotrimazole
	Topical
Nebulization
	Dose not specified (Flammer, 1993)

	
	
	10mg/ml polyethylene glycol for 30-45min 24h interval 3 days on/2 days off (1-4 months) (Orosz and Frazier, 1995; Joseph et al., 1994)

	Enilconazole
	Topical
Nebulization

Disinfection
	Dose not specified (Flammer, 1993)

	
	
	0.1ml/kg for 30 min interval 24h 5 days on/2days off (raptors) (Heatly et al., 2007)

	
	
	Environment: flush with solutions as recommended for use in poultry houses (Flammer, 1993)

	Fluconazole
	Oral, Intravenous
	5mg/kg 24h interval 7 days (Flammer, 1993)

	
	
	15mg/kg 12h interval (psittacines) (Pericard, 2005)

	Itraconazole
	Oral
	5-15mg/kg 12h interval with food for 7-21 days (Bauck et al., 1992)

	
	
	10mg/kg 24h interval 3 weeks (Verstappen and Dorrestein, 2005) (falcons) (Jones et al., 2000)

	
	
	15mg/kg per orally 12/24h interval (Abrams et al., 2001), 10-20mg/kg 12/24h interval  (Flammer, 1993)

	
	
	5mg/kg 24h interval 30 days (African grey parrots) (Orosz and Frazier, 1995)

	
	
	5-10mg/kg 24h interval (Amazon parrots) (Orosz et al., 1996), 6mg/kg 12h interval (pigeons) (Lumeij et al., 1995)

	
	
	Preventive: 10mg/kg 24h interval 10 days (Forbes, 1992), 20mg/kg 24h interval (Meredith, 1997), 15-25mg/kg/day for 1 week (Xavier, 2008)

	Ketoconazole
	Oral
	10-30mg/kg 12h interval 21 days (re-suspending in orange juice 5 days interval) (Bauck et al., 1992)

	
	
	20-30mg/kg 12h interval (Flammer, 1993), 30mg/kg 12h interval 14-30 days (Orosz and Frazier, 1995)

	Miconazole
	Topical
Intrathecal


Nebulization

	12h interval (Abrams et al., 2001)

	
	
	pH balanced solution, aqueous base, dilute in saline: 15-20min 12h interval (Orosz and Frazier, 1995)

	
	
	5mg/kg, 10mg/ml, 12h interval (diluted to maximum 0.5ml with saline) (Westerhof, 1995)

	Terbinafine
	Oral

Nebulization
	10mg/kg 12-24h interval, 15mg/kg 12h interval (psittacines) (Flammer and Orosz, 2008)

	
	
	Combined with itraconazole (Flammer, 2006).

	Voriconazole
	Oral
	10mg/kg 12h interval (pigeon), 24h interval (chickens) (Burhenne et al., 2008) (African grey parrots) (Scope et al., 2007)

	
	
	12-18mg/kg 12h interval (African grey parrots) (Flammer and Orosz, 2008)

	
	
	12.5mg/kg 12h interval, 3 days loading dose, then 24h interval (raptors) (Di Somma et al., 2007).

	5-fluorocytosine
	Oral
	50-100mg/kg 12h interval (Flammer, 1993)

	
	
	60-250mg/kg 12h interval (cage birds); 40mg/kg 6-8h interval (raptors) (Jenkins, 1991)

	
	
	150-250mg/kg for 21 days (Bauck et al., 1992)

	
	
	120mg/kg 12h interval 3 weeks (Westerhof, 1995)

	
	
	120mg/kg 6h interval (Joseph et al., 1994)




2.3 Medicinal plants of Bangladesh 
In Bangladesh 5000 species of angiosperm are reported to occur (IUCN, 2003). The number of medicinal plants included in “Materia medica” of traditional medicine in this subcontinent is about 2000 at present stands. More than 500 of such medicinal plants have so far been enlisted as growing in Bangladesh (Ghani, 2003; Saha et al., 2006). About 58 different medicinal plants are being used in various lesions, itching, dysentery, skin disease, cold/cough, headache, fever, appetizer etc. in rural Bangladesh (Hossain, 2003). The knowledge of using herbal medicine was disseminated by local kabiraj (Amin et al., 2008).

2.3.1 Antifungal activity of medicinal plants 
Various South-East Asian medicinal plants such as Asiatic Pennywort (Centella asiatica), Betel Nut (Areca catechu), Betel Vine (Piper betle), Bitter Cucumber (Momordica charantia), Chaa Phluu (Piper sarmentosum), Chinese Radish (Raphanus sativus), Clove (Syzygium aromaticum), Eucalyptus (Eucalyptus globules), False Coriander (Eryngium foetidum), Hedge Flower (Lantana camara), Indian Mulberry (Morinda citrifolia), Madagascar Periwinkle (Catharanthus roseus), Aloe (Aloe vera), Mangosteen (Garcinia mangostana), Mandarin (Citrus reticulate), Onion (Allium cepa), Ginger (Zingiber officinale), Pepper (Piper nigrum), Pomegranate (Punica granatum), Roselle (Hibiscus sabdariffa), Non-taai Yaak (Stemona tuberosa), Tomato (Lycopersicon esculentum), Raang Chuet (Thunbergia laurifolia), Turmeric (Curcuma longa), Peppermint (Mentha piperita), Basil (Ocimum basillicum), Thyme (Thymus vulgaris) and Water Primrose (Jussiaeda repens) were tested to control the growth of A. flavus (Thanaboripat et al., 2006). Crude ethanolic extracts of some medicinal plants inhibited fungal growth to various degrees (Mondali et al., 2009).
2.4 Neem (Azadirachta indica)
Azadirachta indica (Neem) which is a mother of all therapeutical plants has been used extensively many decades ago and still been using for ritual and medicinal purposes. It’s easy availability and low cost has allowed many people to gain benefit from this dynamic plant. It is commonly known as Neem belongs to the family of Meliaceae and has been used in ayurvedic treatment for more than 4000 years ago (Pankaj et al., 2011) and its usage was recorded around 4500 years ago (Khatkar et al., 2013)
Neem tree is about 12-18 metres in height with a circumference up to 1.8-2.4metres. Neem is a flowering plant which will produce flower on 3-5 years of age (Bempah et al., 2011) in which the flowers are 4-7mm in length and 6-10mm in width (Sultana et al., 2011). The flower has a jasmine like odour and white in colour (Bempah et al., 2011). The leaves are dark green in colour up to 30 cm in length and have 3 lobed stigmata and seeded drupes (Bempah et al., 2011). The fruit of Neem is about 2 cm long with white kernels and when mature it is able to produce 50 kg of fruit yearly (Bempah et al., 2011). The branch of Neem is dense with up to 10 cm in length and has a dark brown bark (Sultana et al., 2011). Futhermore, neem tree is able to adapt very dry condition (Bempah et al., 2011; Sultana et al., 2011) which is up to 120°C with minimal rain fall of 18 inches per year (Kumar et al., 2013). Besides that, these plant can grow well in calcareous soil with the pH up to 8.5 (Debashri and Tamal, 2012).

2.4.1 Biological activities of Neem 
Nimbidin is the primary crude extract which is obtained from the oil of seed kernels from the Neem. From Nimbidin some tetranortriterpenes can be separated which includes Nimbin, Nimbinin, Nimbidinin,Nimbolide and Nimbidic acid. Nimbidin and sodium Nimbidate poses an anti-inflammatory activity in formalin induced arthritis in rats and has antiulcer effects, antihistamine by blocking H2 receptor. Nimbidin shows spermicidal activity in human and rats. Furthermore , studies have been done on fasting rabbits by administrating oral Nimbidin which results in reduced blood glucose level. It also poses antifungal activity against Tinea rubrum and Mycobacterium tuberculosis. In dogs, administration of Sodium Nimbidinate causes diuresis indicating it as a diuretic agent. Nimbolide poses anti-malarial activity against Plasmodium falciparum and antibacterial activity against Staphylococcus aureus and Staphylococcus coagulase and Gedunin also contains anti fungal and anti malarial activity (Kumar et al., 2010).  Azadirachtin, is a tetranortriterpenoid which encompass primary and secondary antifeedant and disrupt moulting, inhibiting the growth and causes malformation of larval of certain insects. Mahmoodin which is a deoxygedunin obtained from seed oil of Neem plant has moderate anti bacterial action. Condensed tannin which obtain from the bark of Azadirachta indica has the ability to restrain the generation of chemiluminescence by activated human polymorphonuclear neutrophils (PMN), in which this compound point out the inhibition of oxidative burst of PMN during inflammation (Nishan and Subramanian, 2014). 
                         











                       Table 2:   Some bioactive compounds from neem

	Neem compound
	Source
	    Biological activity

	Nimbidin
Sodium nimbidate
Nimbin
	Seed oil
	    Anti-inflammatory
Antiarthritic
Antipyretic
Hypoglycaemic
Antigastric ulcer
Spermicidal
Antifungal
Antibacterial
Diuretic
Anti-inflammatory
    Spermicidal

	Nimbolide
	Seed oil
	Antibacterial
    Antimalarial

	Gedunin
	Seed oil
	Antifungal
    Antimalarial

	Azadirachtin
	Seed
	    Antimalarial

	Mahmoodin
	Seed oil
	Antibacterial

	Gallic acid, epicatechin 
and catechin
	Bark
	Anti-inflammatory  Immunomodulatory

	Margolone, margolonone
and isomargolonone
	Bark
	Antibacterial

	Cyclic trisulphide  and
cyclic tetrasulphide 
	Leaf
	Antifungal

	Polysaccharides
Polysaccharides GIa, GIb
	Bark
	Anti-inflammatory
Antitumour

	Polysaccharides GIIa, GIIIa
	Bark
	Anti-inflammatory

	NB-II peptidoglycan
	Bark
	Immunomodulatory


	(Biswas et al., 2002)

The three tricyclic diterpenoids, margolone, margolonone as well as isomargolonone which is obtained from the stem bark poses antibacterial activity against Klebsiella, Staphylococcus, and Serratia species (Pankaj et al., 2011). Separation of compound from the fresh and matured leaf’s through stem distillation such as cyclic trisulphide, tetrasulphide; has antifungal activity against Trichophyton mentagrophytes. A-polysaccharide from the bark of neem prevent the inflammation of the induced carrageenin into the mouse. NB II which is peptidoglycan of low molecular weight encompasses anticomplement activity which is obtained from the bark of neem through aqueous extract. The phytosterol fraction, found from the lipid part of the neem fruits reveals antiulcer activity in stress or serotonin induced gastric lesions or due to drugs such as indomethacin or acetylsalicyclic acid (Kumar et al., 2010; Pankaj et al., 2011).

2.4.2 Pharmacological activity 
Several pharmacological activities and medicinal applications of various parts of neem are well known (Biswas et al., 2002). Biological activity of neem is reported with the crude extracts and their different fractions from leaf, bark, root, seed and oil. However, crude extract of different parts of neem has been used as traditional medicine for the treatment of various diseases (Nishan and Subramanian, 2014). Neem plant poses variety of pharmacological effects such as antipyretic, antiviral, analgesic, antibacterial, contraceptive and hepatoprotective effect and many more.










Table 3:   Some medicinal uses of neem 

	Part
	Medicinal Use

	Leaf
	Leprosy, eye problem, epistaxis, intestinal worms, anorexia, biliousness, skin ulcers.

	Bark
	Analgesic, alternative and curative of fever.

	Flower
	Bile suppression, elimination of intestinal worms and phlegm.

	Fruit
	Relieves piles, intestinal worms, urinary disorder, epistaxis, phlegm, eye problem, diabetes, wounds and leprosy.

	Twig
	Relieves   cough,   asthma,   piles,   phantom tumour, intestinal worms, spermatorrhoea, obstinate urinary disorder, diabetes.

	Gum
	Effective against skin diseases like ring- worms, scabies, wounds and ulcers.

	Seed pulp
	Leprosy and intestinal worms.

	Oil
	Leprosy and intestinal worms.

	Root, bark, leaf, flower, fruit
	Blood morbidity, biliary afflictions, itching, skin ulcer, burning sensation and leprosy.


	(Biswas et al., 2002)

2.4.3 Safety evaluation of neem leaves
Methanolic extract of neem leaf exhibits oral toxicity in mice (Kanungo 1996), showing signs of ill health and discomfort, gastrointestinal spasms, apathy, hypothermia and terminal convulsions, leading to death. Intravenously administered aqueous leaf extract at a dose greater than 40 mg/kg body weight produces toxic manifestation leading to death in guinea pigs (Kanungo, 1996). Successive dose of 5–200 mg/kg reduce heart rate and increased the arterial pulse rate in guinea pigs (Jacobson, 1995). Aqueous leaf extract also shows antifertility effect in mice when given through the oral route.

Brown hisex chicks, when fed with a diet containing 2% and 5% neem leaf from their 7th to 35th  day after birth developed hepatonephropathy and significant change in blood parameters (Ibrahim et al., 1992). Crude neem leaf extracts cause genotoxicity in male mice germ cell at a dose of 0.5– 2 g/kg body weight for 6 weeks. Some structural change in meiotic chromosomes along with chromosome strand breakage or spindle disturbances and abnormal regulation of genes controlling sperm shape were observed (Kasutri et al., 1997). Neem leaf extract when administered for 48 days in albino rats causes decrease in sperm count, sperm motility and forward velocity, probably due to androgen deficiency (Aladakatti et al., 2001). Oral administration of 20–60 mg dry leaf powder for 24 days in rats causes decrease in the weight of seminal vesicle and ventral prostrate and regressive changes of the histological parameters through its antiandrogenic property (Kasutri et al., 1997). Some toxicological manifestations of various parts of neem have been presented in Table 4.

                        Table 4: Safety evaluation of different parts of neem

	Part
	Toxic/adverse effect
	Animal in which toxicity
is manifested

	Bark
	Lethal toxicity
	Snail and fish
Mice

	Seed
	Lethal toxicity
	Tilapia and carp
White leghorn chicks

	
	Mild to severe changes in liver, 
kidney, lung, heart
	Chickens

	
	Trypsin inhibitory activity
	Weaning rat

	
	Antispermatogenesis
	Rat

	
	Reduced haemoglobin content and growth depression
	Calf

	Oil
	Lethal toxicity
	Tilapia and carp

	
	Acute toxicity
	Rat, rabbit

	
	Severe hypoglycaemia
	Rat

	
	Vomiting, diarrhea,
drowsiness, acidosis, encephalopathy
	Human

	
	Spermicidal
	Rhesus monkey and human

	
	Antifertility
	Baboons and monkey
Rodent

	Leaf
	Lethal toxicity
	Mice, guinea pig

	
	Reduced heart rate and increased 
pulse rate
	Guinea pig

	
	CNS-depressant
	Mice

	
	Hepatonephropathy
	Hisex chick

	
	Genotoxicity
	Mice

	
	Antifertility
	Mice

	
	Decreased sperm count and motility
	Rat

	
	Antiandrogenic
	Rat

	
	Hypoglycaemia
	Rat, rabbit


         (Biswas et al., 2002)

2.4.4 Poultry Uses 
Neem oil is used to prevent aflatoxin which is produced by Aspergillus flavus due to contamination of the poultry feed and the Neem leave extract antagonises the production of Patulin caused by Penicillium expansium. The processed Neem cake poses a good appetizer characteristic together with wormicidal activity which is used as poultry feed. Futhermore, Neem leaves have a significant amount of protein, minerals (except Zinc) and digestable amounts of crude protein and total digestible proteins which serves a better nutrition to the poultry (Girish and Bhat, 2008). Neem leave water extract shows a potential to reduce the egg counts of Haemonchus contortus which is the major helminth infecting the goat farming in Malaysia (Chandrawathani et al., 2013). The Neem leave water extract shows the ability as an antihelminth for just two weeks and for the next upcoming weeks, there is an increase in the egg count upon examining the feces via microscope. Therefore the dosage should be revised and optimising the dosage on the tested animal should be done (Nishan and Subramanian, 2014). 




2.4.5 Antifungal activity of neem leaf 
The ethanolic extract of Azadirachta indica leaves is more effective against Rhizopus and Aspergillus compared to aqueous leaf extract. Aqueous and ethanolic extract of neem leaves were found effective against Candida albicans by which these organisms show sensitivity at the concentration of 15% and 7.5% on aqueous extract and the Minimum Inhibitory Concentration (MIC) was 7.5% (Mondali et al., 2009). In the ethanolic extraction Candida albicans were found to be susceptible at the concentration of 15%, 7.5% and 3.75%, besides that the MIC was 3.75% (Aarati et al., 2011).
The effect of different concentrations of aqueous Neem leaf extract was assayed through TLC on fungal growth and aflatoxin production by Aspergillus parasiticus at different incubation times (Ghorbanian et al., 2007). Extracts of Neem leaf, Neem oil and seed kernels are effective against certain fungi, including Trichophyton, Epidermophyton, Microsporum, Trichosporon, Geotricum, Aspergillus and Candida (Mondali et al., 2009). High antimycotic activity with Neem leaf extracts of different parts was recorded (Bansod and Rai, 2008). Crude aqueous extracts of Neem (Azadirachta indica) were found to have an inhibitory effect on the growth of A. flavus and A. parasiticus (Thanaboripat et al., 2000).

2.4.6 Hematological and biochemical effect 
The mean values for PCV, Hb and red blood cell in treatments group were not significantly differed from control group (Aruwayo et al., 2011). On the other hand, the white blood cell values in control group were similar to the treatments group. The values for neutrophil, eosinophil and basophil in the control treatment were not significantly different from the Neem treatment except lymphocytes and monocytes. Monocyte count was higher in Neem treated group (Gangar et al., 2006).
In a limited clinical trial, oral administration of 100mg nimbidin three times daily for 10 consecutive days to tropical eosinophilia patients, caused 25% reduction in total eosinophil count with a marked symptomatic relief. For biochemical parameters, level of ALT and creatinine in the control and treated group did not show any significant difference while AST values showed significant difference between the control and neem treated group (Aruwayo et al., 2011). Higher doses of Neem extract showed significant increase in activity of ALT of albino rats (Dafalla et al., 2012). 

2.4.7 Effect of Neem leaves on growth performance
Supplementation of garlic and neem leaf powder alone and their combination significantly (p<0.05) improved the body weight gain and FCR supplementation of garlic powder alone showed poor performance, but when it was supplemented in combination with neem leaf powder there was improvement in performance parameters (Kharde and Soujanya, 2014). It can be concluded that supplementation with 1% aqueous extract of neem leaves in drinking water cause significant increase in live body weight and improvement in weekly weight gain in broilers as compared to control group. Therefore, 1% aqueous extract of neem leaves could use as a growth promoter in broiler industry (Mostafa et al., 2014).
2.5 Conclusion
According to literature cited in this chapter it is clearly apparent that plant has been one of the important sources of medicines since the beginning of human civilization. Every parts of neem plant are used as an antioxidant, antidiabetics, hepatoprotective, antitumor, antifungal, antibacterial, antiviral and anthelmintic agents. A structured and systematic study is authentic in order to assess appropriate antifungal efficacy of medicinal neem plants to control the fungal infection in broilers of Bangladesh. 








Chapter-3: Materials and Methods

3.1 Study area and study period
The study was conducted from July to December, 2015 at Chittagong Veterinary and Animal Sciences University (CVASU), Bangladesh. The experimental farm shed was located at the 2nd floor, opposite to Physiology laboratory in academic building. The shed was selected based on location, easy convenience to regular data recording and availability of specialized veterinarian.
3.2 Study design
This study was undertaken to evaluate the effects of ethanolic and aqueous neem leaf extracts at different concentrations against aspergillosis in broiler.

Figure 1: Flow chart of study design
3.3 Plant used in this study
	Scientific name
	Local name
	Family
	Plant part used
	Medicinal use

	Azadirachta indica
	Neem
	Meliaceae
	Leaves
	Antibacterial, Antiviral, Antifungal


(Bansod and Rai, 2008)
3.4 Collection of plant materials
Mature and disease free fresh neem leaves were collected from the medicinal plants garden of CVASU.
3.5 Drying and grinding
Collected plant leaves were thoroughly cleaned by washing and discarding of all the unwanted materials and aged leaves were discarded. Initially the leaves were air dried at room temperature for 10 days and then in an oven (Miyako, Japan) at 100°C for half an hour to remove moisture. The dried leaves were milled to fine powder with a blender and then a 25-mesh diameter sieve was used to obtain fine dust, and preserved them into air tight plastic bag in the dark until used. 
3.6 Preparation of ethanolic neem leaf extracts (ENLE)
Sixty (60) g of neem leaves powder were taken into a bottle with 600 ml ethanol. Then the mixture was stirred for 30 minutes by a magnetic stirrer (1000 rpm) (GFL 3015) and left for 30days. Whole mixture of neem was filtered through Whatman no.1 filter paper separately. Then the filtrates were taken into a round bottom flask of rotator vacuum evaporator and condensed by evaporation of solvent from filtrate in a water bath at 50°C for ethanol to make final volume. After the evaporation of solvent from filtrate, the condensed greenish extracts were preserved in tightly corked-labeled bottle and stored in a refrigerator (4°C). The extract was dissolved in 0.2% aqueous dimethylsulphoxide (DMSO) (Suleiman et al., 2012).



3.7 Preparation of Aqueous neem leaf extracts (ANLE) 
Collected plant leaves were thoroughly cleaned by washing and discarding of all the unwanted materials.  To make 5%, 10% and 15% of aqueous neem leaf extract 5g, 10g and 15g fresh neem leaves were mixed with upto 100 ml distill water and then blended by grinder (Miyako) until complete blending. Then it was taken in a beaker and filtrated with whattman no.1 filter paper and centrifuged by a centrifuge machine (DSC 1512T), then filtered again through whattman no. 1 filter paper. After that solution was kept in different tubes according to different concentrations and preserved in refrigerator at 4°C (Mondali et al., 2009).
3.8 Collection of Aspergillus fumigatus
[image: D:\thesis picture\DCIM\113___01\IMG_7595.JPG]Aspergillus fumigatus isolate was collected from a repository of the Department of Microbiology and Veterinary Public Health, CVASU. These collected samples were inoculated on to Sabouraud Dextrose Agar (SDA) (Oxoid) and growth of fungi, hyphal tips and spores were observed after incubation for 3 days at 37°C (Figure 2). This isolated strain of Aspergillus fumigatus was used for experimental purposes in the study.







                   Figure 2: Mother culture of Aspergillus fumigatus

3.9 Selection of chicks as study population 
A total of 75 day-old “A” grade healthy chicks (Cobb-500) were purchased from M. M. Agha Poultry (Raufabad, Oxygen, Chittagong) as pre-contract basis for this study.

3.9.1 Management of chicks 
[image: ][image: D:\thesis picture\DCIM\113___01\IMG_7437.JPG]Chicks were kept in a chick guard (brooding house) (Figure 3). The brooding temperature and humidity were at 95°F and 65% respectively in the 1st week and 88-90°F and 70% for the next week. Commercially available starter feeds from M. M. Agha Poultry were provided for 12 days (2950 Kcal/Kg ME; 22.7% CP). From 13 to 29 days, they were provided manually mixed balanced mash feed (3080Kcal/Kg ME and 21% CP) (Appendix-B). At Day-15 grower chicks were housed into cage (Figure 3). Vaccination schedule was as Mareks vaccine at Day-0, Baby Chick Ranikhet Disease Vaccine (BCRDV) at Day-4 and Day-21 and Gumboro vaccine at Day-15. Drinking water, mixed with various vitamins, minerals, electrolytes, enzymes, glucose and saline were provided to chicks every day.
              Figure 3: Brooding of day old chick and grower chick in cage
3.9.2 General monitoring task 
In brooding period, chicks were monitored every two hours interval. The floor of chick guard was maintained by rice husk and paper materials. For first 5 days of brooding stage, papers were replaced with new paper every six hours interval and after 5 days only rice husk was used as bedding material and changed every 12 hours interval until Day-15. Proper ventilation was maintained for ensuring the comfort of the birds.
3.9.3 Infection exposure 
The infection of Aspergillus fumigatus was introduced at Day-12 to all birds (T0 to T7 group) through water with dropper. Infective dose was 5 ppm on water according to Moss, 1998. 

3.9.4 Treatment intervention 
The eight bird groups (T0-T7) were designed as follows (Figure 4). Each group consisted of 9 birds.

                             Figure 4: Layout of treatment intervention
3.9.5 Diagnosis by clinical signs after infection 
[image: D:\thesis picture\113___01\IMG_7960.JPG][image: D:\thesis picture\113___01\IMG_7851.JPG]At day 16 broilers started to show clinical sign like gasping, dyspnoea, and drowsiness. They were suffered from coughing and mucus through nostrils. Infected birds were thirsty, decreased feed intake (Figure 5).
           Figure 5: Infected birds with suffocation, dyspnoea and dizziness
3.9.6 Diagnosis by post mortem
[image: C:\Users\Rocky\Downloads\SHAREit\Pictures\IMG_20151123_120758748.jpg][image: D:\thesis picture\113___01\IMG_7987.JPG]After post mortem, characteristics whitish/yellowish nodules or plaques within the lungs and on the air sacs with congested lung in dead birds were observed (Figure 6).
          Figure 6: Nodules in lung and congested heart, liver of infected birds

3.9.7 Confirmation by culture of sample
Clinical signs and pathologic findings are not sufficient for diagnosis, thus laboratory confirmation by isolation of Aspergillus fumigatus is necessary. Nodular lung sample was collected from dead birds; was inoculated onto Sabouraud Dextrose Agar (SDA) (Oxoid) and growth of fungi, hyphal tips and spores were observed after incubation for 3 days at 30°C (Moss, 1998) producing green to green-blue colored colonies.
[image: D:\thesis picture\DCIM\113___01\IMG_7762.JPG]









	    Figure 7: Culture of Aspergillus sp. on SDA


3.9.8 Treatment and post monitoring
After showing sign-symptom, treatment was started from 22nd day age of the birds. In groups (T1 to T7), birds were treated according to their treatment lay out (Figure 4). On every group except control untreated (T0) group ethanolic and aqueous neem leaf extract were administered through water as treatment layout and continued up to Day-27.

3.9.9 Collection and preservation of sample 
Blood was collected at Day-22 and Day-28 from jugular vein of three randomly selected chicks in each group and 1.5ml blood was placed into both vacutainer containing anticoagulant and without anticoagulant with identity number and group name in each vacutainer After collection, samples were immediately shipped to Physiology laboratory of CVASU for hematological evaluation and Biochemistry laboratory of CVASU for serum separation and biochemical analysis.

3.9.10 FCR calculation 
Every chick was weighed to measure appropriate growth and weighed at day 12, day 22 and day 28. Feed Efficiency or Feed Conversion Ratio (FCR) was calculated according to the following formula- 

                 
                 Feed consumed
FCR=
                   Weight gain


3.9.11 Evaluation of hematological parameters 
EDTA containing blood samples were used to determine the hematological parameters such as ESR, PCV, Hb, TEC and DLC at day 28. 


Erythrocyte Sedimentation Rate (ESR) 
Collected blood samples were filled with the special loading pipette. The tip of the pipette was inserted to the bottom of the hematocrit tube/wintrobe tube and blood was expelled by the pressure on the rubber bulb. ESR value was determined according to the method explained by Coffin (1955).
Haematocrit or Packed Cell Volume (PCV)
The haematocrit tube was filled up with well-mixed blood by special loading pipette. Then the tube was centrifuged at 3000 rpm for half an hour and reading was taken. The PCV was determined as per method described by Coffin (1955). 

Hemoglobin (Hb) concentration 
The Hb estimation was performed by the acid Hematin method with the Shali’s Hemometer. The result was read as per method described by Coffin (1955). 

Total Erythrocytes Count (TEC) 
Thomas red blood cell pipette was used and pipette was filled up to 0.5 marks with blood and diluting fluid (Hayem’s solution). The dilution of the contents was 1:200. The counting chamber was filled with the contents and was placed under microscope. Counting of cells and calculation of TEC was performed as per method indicated by Coffin (1955). 

Differential Leucocytes Count (DLC) 
A thin blood film was made by spreading a blood drop evenly on clean grease free slide and modification of Romanowsky’s stain namely Leishman’s stain was used. For Giemsa’s staining the air dried blood smears were prefixed with acetone free methanol for five minutes (Conn and Darrow, 1960). The DLC results obtained were compared with the estimated normal values of Simmons et al. (1974) and Schalm et al. (1975). 

3.9.12 Separation of serum 
After 24 hours the coagulated blood which was kept in vacutainer was centrifuged (Capp Rondo, CR-68X, Denmark) for 20 minutes at 3000 rpm. Obtained serum samples were shifted to the eppendorf tube by using micropipette and given unique identification number. The obtained serum samples were stored at -20°C until analysis for biochemical test. 

3.9.13 Biochemical assay of serum sample 
Serum and all reagents were thawed by keeping at room temperature approximately for 30 minutes before the analysis. The serum samples were vortexed for mixing component of serum uniformly. The Serum Glucose, TP, Albumin, TG, Cholesterol, HDL, LDL, AST, ALT, Creatinine (Appendix-D) were assayed by using automated Biochemical analyzer (Humalyzer-3000, Germany) following manufacturer’s instruction. Randox kits were used to determine glucose, TP, Alb, TG, Cholesterol, AST, ALT, Creatinine; Biorex kits for HDL, LDL. A total number of 63 serum samples were analyzed. 

Serum Glucose assay 
Colorimetric spectrophotometric method was used for determination of glucose Concentrations (Barham and Trinder, 1972). 

Total Protein assay 
Colorimetric spectrophotometric method was used for determination of albumin and total protein (Doumas et al., 1975). 

Albumin assay 
Albumin is based on the principle of competitive bindings between albumin and albumin reagent. Bromocresol green forms with albumin in citrate buffer a colored complex. The absorbance of this complex is proportional to the albumin concentration in the sample. 

Lipid profile 
(a) Cholesterol assay 
Colorimetric spectrophotometric method was used for determination of cholesterol concentrations (Roeschlau et al., 1974). 

(b) Triglyceride assay 
Triglyceride was determined after enzymatic hydrolysis with lipases. The indicator is a quinoneimine formed from hydrogen peroxide, 4- aminophenezone and 4- Chlorophenol under the catalytic influences of peroxidease.

Liver function tests [Aspartate aminotransferase (AST) and alanine aminotransferase (ALT)] 
AST and ALT activity was determined according to the method described by Reitman and Frankel (1957). 

Creatinine concentration 
Creatinine was determined by the method described by Husdan and Rapoport (1968). 

3.9.14 Statistical analysis 
Data were entered into a spread sheet of MS Excel-2007. The data were sorted, cleaned and coded using the excel program before exporting to STATA/IC-11.0 (STATA Corp, USA) for analysis. T-test was used to compare the result among different groups. p values of ≤0.05 were considered statistically significant.












Chapter-4: Results

This experiment was conducted to evaluate the activity of ethanolic and aqueous neem leaves extract against avian aspergillosis at different concentrations on the basis of growth performance, biochemical and hematological alterations.
4.1 Findings after infection exposure and treatment
After 3-6 days of infection exposure various clinical signs such as dyspnoea, gasping, drowsiness, depression, less feed intake with death of few chickens had been observed. These signs became less distinct following treatment with the ethanolic and aqueous neem leaf extracts whereas in control group these signs were more prominent with mortality of chicks. The control group chickens were continually suffered in gasping, suffocation, dyspnoea, sitting silently and had a huge thirst. Post mortem findings of dead birds revealed the characteristics whitish/yellowish “sagu” nodules at lungs, air sacs, pericardium, heart and other different organs, and congested lung was also observed. On other hand while sacrificing some treated group birds, there were no characteristic whitish/yellowish nodules or plaques within the lungs and on the air sacs.
Table 5: Gross lesion (whitish/yellowish nodule) found after ending of treatment (day 28)
	Group and Concentration
	Total number of birds (N)
	Lesion observed (%)

	T0 (untreated control)
	9
	7 (77.78)

	T1 (0.6mg/ml of ENLE) 
	9
	5 (55.55)

	T2 (0.7mg/ml of ENLE) 
	9
	4 (44.44)

	T3 (0.8mg/ml of ENLE)
	9
	2 (22.22)

	T4 (0.9mg/ml of ENLE)
	9
	4 (44.44)

	T5 (50mg/ml of ANLE)
	9
	5 (55.55)

	T6 (100mg/ml of ANLE)
	9
	4 (44.44)

	T7 (150mg/ml of ANLE)
	9
	3 (33.33)




4.2 Effects of extracts on growth performances
In the study, after infection exposure more or less similar weight gain was observed in all groups of broiler (Table 6). After treatment intervention (Day 22-28) all treated groups raised their weight whereas control group had less weight gain (Table 7). In T3 group the highest body weight gain (586.4±13.6) was observed whereas the lowest body weight gain was found in T7 group (542.6±11.3). In the present study, the body weight gain was differed significantly (p ≤0.05) between control group (T0) and three treated groups (T2, T3, T7) at after treatment (Day 22-28) period.
Total feed consumption of different treated or control groups of broiler were illustrated on Table 6 & 7. In infection exposure period feed intake was similar to all groups (Table 6). After treatment period total feed consumption was increased in all treated groups other than control group T0 (Table 7). In T5 group (Figure 9) total feed consumption was higher than other treated group at treatment period which had no significance (p≥0.05) between two groups (T0 and T5). Total feed consumption of all treated groups showed insignificant (p≥0.05) change with control group (T0).
On the table 6, FCR of all groups in infection exposure period (Day 12-22) was ranged from 2.09-2.2 (Table 6). After treatment period better FCR was 1.86 on T3 group and poor FCR was on T5 group (2.06±0.01) which showed insignificance (p≥0.05) variation. On the other hand FCR value in control (T0) group was 2.2 which showed inferior performance than treated groups (Figure 10). 












Figure 8: FCR on live weight of all group between pre-treatment and post treatment
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Table 6: Growth performances of infected broilers (Day 12-22)
	Parameters
	Groups (Mean±SD)

	
	T0
	T1
	T2
	T3
	T4
	T5
	T6
	T7

	Weight gain (g)
	430.6±10.2
	425.1±16.4
	432.8±12.3
	423.5±13.3
	439.3±12.4
	432.2±17.4
	428.7±15.4
	438.4±19.3

	Total Feed consumption
(g) 
	935.6±21.6
	942.3±22.4
	918.3±34.5
	933.8±29.5
	927.4±37.4
	934.3±26.4
	920.7±32.4
	918.4±23.5

	FCR
	2.17±0.03
	2.2±0.01
	2.12±0.03
	2.21±0.02
	2.11±0.02
	2.16±0.01
	2.14±0.03
	2.09±0.01



Table 7: Effects of extract on growth performances (Day 22-28)
	Parameters
	Treatment Groups (Mean±SD)

	
	Control 
(T0)
	Ethanolic extract
	Aqueous extract

	
	
	T1
	T2
	T3
	T4
	T5
	T6
	T7

	Weight gain (g)
	438.5±9.7
	578.4±16.6
	560.3±21.7
	586.4±13.6
	551±14.6
	577.1±18.3
	566.9±17.4
	542.6±11.3

	
	p
	0.6
	0.05
	0.03
	0.37
	0.09
	0.73
	0.05

	Total Feed consumption (g)
	967.8±26.7
	1126.6±26.8
	1075.7±22.6
	1095.4±31.5
	1079.4±43.2
	1189±35.4
	1100.5±28.5
	1073.4±26.4

	
	p
	0.12
	0.07
	0.2
	0.6
	0.57
	0.83
	0.4

	FCR
	2.2±0.01
	1.95±0.02
	1.92±0.01
	1.86±0.03
	1.95±0.02
	2.06±0.01
	1.94±0.02
	1.97±0.02

	
	p
	0.2
	0.2
	0.13
	0.3
	0.5
	0.2
	0.2


T0= Control group, T1= 0.6mg/ml of ENLE, T2= 0.7mg/ml of ENLE, T3= 0.8mg/ml of ENLE, T4= 0.9mg/ml of ENLE, T5= 50mg/ml of ANLE, T6= 100mg/ml of ANLE and T7= 150mg/ml of ANLE.
SD= Standard Deviation
Significant variation (p≤0.05) and highly significant variation (p≤0.01)

4.3 Effects of neem leaf extracts on hematological parameters
4.3.1 Erythrocyte Sedimentation Rate (ESR)
Slight alteration of ESR (mm/1st hr) was observed in different treated groups than control group (T0) at post treatment period. The mean values of ESR ranged from 1.5 to 2.5 at post treatment period which is 1.9 in control group. Significant (p ≤0.05) alteration of ESR was observed between control and T3, T7 group whereas insignificant alteration found in other treated groups when compare with control group (Table 8).
4.3.2 Packed Cell Volume (PCV)
PCV (%) level was increased in treated groups than the control group at post treatment period. In this period, the mean values of PCV of different treated groups were fluctuated. The PCV (%) was significantly increased between control and T3 (31.6%); T7 (30%) group, respectively. Though mean value of other treated group also higher than control group but there was no significant change (Table 8). 
4.3.3 Hemoglobin (Hb) concentration
The mean value of Hb concentration was slightly increased in all treated groups after treatment with neem extracts. The highest Hb concentration (11.2g/dl) was observed in T4 group than any other treated groups but had no significance (p≥0.05) difference between control and these groups. There was significant increase of Hb between control and T3 group (Table 8).  

4.3.4 Total Erythrocyte Count (TEC)
The mean value of TEC was slightly increased in all groups at post treatment period other than control (T0) group. There was significant (p≤0.05) increased of total erythrocyte count in between control and T7 group after treatment (Table 8).




4.3.5 Effects of neem leaf extracts on leucocytes
The mean values of lymphocyte (%) and eosinophil (%) were varied insignificantly (p ≥0.05) at post treatment period between control and treated group T1, T2, T3, T4, T5, T6 and T7 individually.
In the present study the average value of heterophil (%) were fluctuated in all treated group at post treatment period. Significant (p ≤0.05) alteration was found between control and T5 group at post treatment period. Basophil (%) of T7 group significantly (p ≤0.05) differs at post treatment period between control and T7 group. At post treatment period monocyte (%) count was significantly (p ≤0.05) changed between control and T1, T3 group respectively. 
















      Table 8: Effects of neem leaf extract on selected hematological parameters
	Para-meters
	Treatment groups at 28th  day (Mean±SD)

	
	Control 
(T0)

	Ethanolic extract
	Aqueous extract

	
	
	T1
	T2
	T3
	T4
	T5
	T6
	T7

	ESR (mm/1st hour)
	1.9±0.29
	2.4±0.49
	2.5±1.1
	1.8±1.04
	2.5±0.76
	2±1.3
	1.7±0.29
	2.1±0.69

	
	p
	0.7
	0.06
	0.03
	0.68
	0.46
	0.09
	0.02

	PCV (%)
	21±3.6
	29.4±1
	29.7±2.9
	31.6±1
	30.0±2
	24.3±3.2
	29.7±4.7
	20.7±3.1

	
	p
	0.13
	0.6
	0.03
	0.24
	0.14
	0.16
	0.13

	Hb (g/dl)
	6.1±0.2
	8.8±0.6
	10.9±0.9
	9.6±1.8
	11.2±1.4
	8.1±1.1
	9.6±0.6
	8.9±1.5

	
	p
	0.1
	0.28
	0.04
	0.13
	0.09
	0.08
	0.17

	TEC(million/mm3)
	1.7±0.4
	2.9±0.1
	2.5±0.5
	2.3±0.4
	2.5±0.4
	2.2±0.5
	2.2±0.5
	2.5±0.2

	
	p
	0.11
	0.14
	0.18
	0.13
	0.16
	0.23
	0.02

	Lymphocytes (%)
	63±3.6
	69.3±4.5
	74±3.6
	66±4.5
	66.3±4.04
	64.7±3.2
	65.7±5.5      

	74.3±3.8
                    

	
	p
	0.13
	0.57
	0.22
	0.41
	0.37
	0.55
	0.13

	Heterophil (%)
	21.3±2.5
	16.3±2.1
	18±3.6
	14.7±5.03
	20±2
	24.3±1.5
	22.3±2.5     
	27±1

	
	p
	0.12
	0.37
	0.24
	0.2
	0.5
	0.05
	0.57

	Eosinophil (%)
	3.7±2.1
	2.2±.8
	4.7±2.3
	4.2±1
	2.3±1.2
	3.7±2.1
	3.9±1             

	3.3±2.5

	
	p
	0.74
	0.32
	0.31
	0.7
	0.6
	0.9
	0.6

	Basophil (%)
	1.7±0.6
	1.5±1
	0.7±.5
	1.0±0
	2.3±1.5
	2.3±1.1
	1.4±0.6       
	2±0

	
	p
	0.42
	0.4
	0.9
	0.6
	0.18
	0.4
	0.05

	Monocytes (%)
	3.9±2
	4.3±1.6
	3.3±1.1
	4.3±2.5
	3.7±2.5
	2.9±1
	4.9±2.6         
	2.7±1.5

	
	p
	0.03
	0.3
	0.03
	0.8
	0.38
	0.22
	0.6


      T0= Control group, T1= 0.6mg/ml of ENLE, T2= 0.7mg/ml of ENLE, T3= 0.8mg/ml of ENLE, T4= 0.9mg/ml of ENLE, 
      T5= 50mg/ml of ANLE, T6= 100mg/ml of ANLE and T7= 150mg/ml of ANLE.
     SD= Standard Deviation
     Significant variation (p≤0.05) and highly significant variation (p≤0.01)




4.4 Effect of neem leaf extracts on biochemical parameters
4.4.1 Glucose
The glucose level was slightly reduced at after treatment period in different groups than control group (Table 9). Though there had fluctuating trends but had no significant association between control group and treated group.
4.4.2 Total Protein  
On total protein (g/l), it was observed that the average value of all treated groups was fluctuating at post treatment period. The mean value of T3 group increased from 19.0 to 25.5 (g/l). Moreover, there had no significant (p >0.05) variation all over the study (Table 9).
4.4.3 Albumin
After treatment period the average value of albumin was slightly higher than control group. This value was significantly varied between control and T3 group whereas other treated groups expose insignificant variation between control and treated group individually.
[bookmark: _Toc413583936]4.4.4 Aspartate Aminotransferase (AST) and Alanine Aminotransferase (ALT)
Both AST and ALT value was slightly higher in control group which indicate liver damage. In post treatment period mean value was slightly decrease compare to control group. AST and ALT value of T3 and T7 group varied significantly (p≤0.05) at post treatment period.

4.4.5 Creatinine
Creatinine (mg/dl) level was 0.4 to 0.6 among all groups in post treatment period. The variation was insignificantly (p ≤0.05) associated between control and different treated group.
4.4.6 Cholesterol and Triglycerides (TG)	
Insignificant (p>0.05) variation of cholesterol (mg/dl) and triglyceride (mg/dl) level were observed between control and treated groups at post treatment period.

        Table 9: Effect of neem leaf extract on selected biochemical parameters
	Para-meters
	Treatment groups at 28th day

	
	Control T0
	Ethanolic extract
	Aqueous extract

	
	
	T1
	T2
	T3
	T4
	T5
	T6
	T7

	Glucose (mg/dl)
	322±9.54
	299.1±30.6
	319.5±21.7
	336.8±21.7
	296.5±32.0
	307.4±26.2
	317.1±18.2
	305.1±22.2

	
	p
	0.41
	0.25
	0.48
	0.41
	0.35
	0.12
	0.17

	Total Protein (g/l)
	19.0±0.11
	20.3±0.50
	24.1±0.61
	25.5±0.15
	23.3±0.73
	25.1±0.18
	22.5±0.53
	24.0±0.66

	
	p
	0.8
	0.49
	0.13
	0.41
	0.25
	0.61
	0.2

	Albumin (g/l)
	7.77±2.4
	11.2±3.9
	11.2±4.9
	10.9±3.2
	12.1±1.2
	13.5±6.3
	9.4±.90

	13.6±3.5

	
	p
	0.2
	0.45
	0.05
	0.13
	0.34
	0.4
	0.09

	AST/SGOT (u/l)
	212.7±18.3
	214.9±26.8
	216.4±49.7
	192.2±23.4
	219.3±19.2
	210±31.8
	191.7±31.0
	188.1±31.5

	
	p
	0.9
	0.91
	0.05
	0.09
	0.94
	0.9
	0.41

	ALT/SGPT (u/l)
	7.9±1.1
	7.1±1.3
	8.6±3.3
	8.4±.9
	6.7±2.7
	7.2±3.8
	6.9±3.9
	5.7±.8

	
	p
	0.55
	0.2
	0.39
	0.57
	0.72
	0.08
	0.03

	Creati-nine (mg/dl)
	0.4±0.2
	0.5±0.1
	0.5±0.1
	0.6±0.1
	0.5±0.1
	0.5±0.1
	0.4±0.06
	0.5±0.2

	
	p
	0.18
	0.69
	0.45
	0.42
	0.57
	0.9
	0.82

	Chole-sterol (mg/dl)
	109.2±32.2
	126.1±17.7
	138.9±11.9
	114.1±31.0
	115.3±18.0
	129.4±11.0
	135.9±18.5
	111.8±18.6

	
	p
	0.18
	0.19
	0.07
	0.58
	0.28
	0.86
	0.29

	Tri-glycer-ides (mg/dl)
	158.4±41.5
	128.1±85.6
	123.9±25.9
	134.4±47.6
	127.3±42.7
	150.6±55.7
	166.4±11.1
	122.9±35.3

	
	p
	0.72
	0.84
	0.11
	0.54
	0.1
	0.62
	0.92


        T0= Control group, T1= 0.6mg/ml of ENLE, T2= 0.7mg/ml of ENLE, T3= 0.8mg/ml of ENLE, T4= 0.9mg/ml of ENLE, 
        T5= 50mg/ml of ANLE, T6= 100mg/ml of ANLE and T7= 150mg/ml of ANLE.
       SD= Standard Deviation
       Significant variation (p≤0.05) and highly significant variation (p≤0.01)


Chapter-5: Discussion
Infection by Aspergillus sp. has been reported in almost all domesticated avian species and Aspergillus fumigatus is considered as a major respiratory pathogen. Arne et al. (2011), described that Aspergillus fumigatus causes the disease namely brooder pneumonia in young poultry. The number of researchers like Dhama et al. (2012), Beernaert et al. (2010), Martin et al. (2007), Kunkle (2003), Akan et al. (2002) and Joseph (2000) isolated other species of molds such as A. flavus, A. niger, A. nidulans and A. terreus from avian aspergillosis.
In the current study, infected broilers were suffered in gasping, suffocation, dyspnoea, coughing and mucus through nostrils and the observation was found similar to that previously identified in different birds by Dhama et al. (2011), Cacciuttolo et al. (2009), Nardoni et al. (2006), Atasever and Gumussoy (2004), Jones and Orosz (2000). Evidence of clinical signs associated with A. fumigatus infection was quite evident in this study, which is in agreement with literature. Chicks in this study started showing clinical sign in 3-6 days post infection in different group. Furthermore, A. fumigatus was re-isolated from the lungs and air sacs of infected chicks which is similar to Suleiman et al. (2012). Our data indicated that ethanolic and aqueous neem extract has activity against aspergillosis in broiler chicks and could serve as anti-Aspergillus agents.
Yellow colored uniform pin point lesions were visible on the lungs, which ranged from miliary to larger granulomatous foci as “Sagu” appearance. On the other hand, walls of air sacs were thickened and bronchioles filled with mucus and congested lungs were found. These lesions are similar to the post mortem findings of aspergillosis affected birds described earlier (Cacciuttolo et al., 2009; Nardoni et al., 2006; Shivaprasad, 2000; Calnek et al., 1997). Untreated control (T0) group of this study found similar whitish nodule in lung, air sac after sacrificing of birds.

The present in-vivo experimental study showed antifungal activity at different doses of neem leaf extracts and this type of activity was found in in-vitro study performed by Bansod and Rai (2008).
Ethanolic neem leaf extract had a greater inhibitory effect on Aspergillus spp. which supports previous in vitro studies (Margaret et al., 2013; Mahmoud et al., 2011; Mondali et al., 2009). The fungicidal and bactericidal properties of extracted neem leaf contain several antimicrobial active ingredients such as desactylimbin, quercetin and sitosterol either in vitro or in vivo trials (Singh et al., 1980) whereas other researchers (Ghorbanian et al., 2007; Bhatnagar, 1988) explained this activity by the presence of active ingredients like triterpenes or the limonoids such as meliantriol, azadirachtin, desactylimpin, quercetin, sitosterol, nimbin, nimbinin, nimbidin, nimbosterol and margisine.
Mahmoud et al. (2011) revealed that in in-vivo experiment the highest concentration (15%) of aqueous neem leaf extract effectively suppressed the mycelia growth of A. fumigates.
Natarajan et al. (2003) noticed that the ethanol extracts of A. indica had fungitoxic properties against five pathogenic fungi when tested in vitro under laboratory conditions at concentrations ranging between 500 and 1000 μg/ml and the higher concentration gave more inhibition of A. flavus than other concentration. 

Radhika and Michael (2013) observed results obtained during assay with organic extracts from A. indica leaves showed their inhibitory effect and this effect was found to increase with concentration 125μg/ml to 500μg/ml.

In a study done by Mondali et al.,(2009) showed that the ethanolic extract of A. indica leaves is more effective against Aspergillus spp. compared to aqueous leaf extract in vitro on the culture medium. The results of present study also revealed that ethanolic neem extract had better antifungal activity than aquous neem extract when observed gross lesion in post mortem after end of treatment.
Durani et al. (2008) stated that the highest neem leaf infusion group had significantly (p<0.05) higher body weight gain than the rest of the groups. An increasing trend was found in body weight gain with increased levels of neem leaves infusion. The results of the present study are in agreement with the study of Chakeravarty and Prasad (1991), who reported that broiler fed on diet containing neem (A. indica) leaves, had higher body weight gain. Similar findings had been reported by Tipu et al. (2002), who used salinomycine and neem (A. indica) fruit as feed additive and anticoccidial in broilers and reported better results in terms of weight gain. The higher body weight gain in broilers consumes neem leaves infusion could be due to its diversified effect on intestinal micro flora, thereby avoiding stressful conditions. 

Birds supplemented with neem leaves extract improved body weight, weekly gain in weight and FCR in treated group which agreed with Rahman et al. (2014), Ansari et al. (2008), Manwar et al. (2005), Durani et al. (2008) and contrary to Nayaka et al. (2013). In this study we showed that body weight gain was increased in all treatment groups than untreated control group. The highest body weight gain was found on T3 (0.8mg/ml) group and FCR also improved in that group than untreated control group. However, no marked variations in FCR of birds fed neem leaf were reported by earlier a researcher (Kabeh and Jalingo, 2007) which is similar to the present study.
Dhanasekaran et al. (2011) stated that in aspergillosis infection, hematopoietic suppression and anemia observed as decreases in total erythrocytes, packed-cell volume and hemoglobin which also observed in this study where the mean value of control group decreased than normal value. After neem leaves treatment, both ESR and PCV have significantly changed in post treatment (Day 28) period. The mean value of PCV and Hb in post treatment period on T3 group is more or less close to normal level (PCV% 29.85±.5; Hb 12.23±.3). Significant alteration of ESR and PCV in post neem treatment period on T3 group indicates similarity to Mostafa et al. (2014), Nayaka et al. (2013) where they observed that the neem leaves treatment has significantly changed some of the hematological parameters, i.e. TEC, PCV and ESR in neem treated groups. TEC level was also slightly increased in some treated groups than control one. In our study after infection exposure differential leucocytic counts vary among studies with concurrent lymphopenia, monocytoses and heterophilia which are in agreement to Dhanasekaran et al. (2011) who stated fungal infection in broilers. Moreover, Nayaka et al. (2013) showed that there was insignificantly increased lymphocytes and lowered heterophil with slight decrease of monocytes were revealed on neem treated group which is varied from Esonu et al. (2006). Gangar et al. (2006) and Borjesson et al. (2000) reported higher monocyte count in neem treated group which is opposite to the current study.
Total serum proteins contents of all groups are depressed due to reduced values of alpha and beta globulins and albumen (Pier, 1973) in fungal infected birds which is agree with Dhanasekaran et al. (2011).

Increased activities of aspartate aminotransferase and alanine aminotransferase were reported in aflatoxicated chickens which are in accordance current study where both enzymes were increased in control group at post infection period (Dafalla et al., 1987; Rao and Joshi, 1993; Leeson et al., 1995) due to hepatocyte degeneration. On neem treated group, significant variation was found in ALT by Aruwayo et al. (2011) which supports our study on T7 (150mg/ml of aquous neem leaf extract) group. Moreover, Musalia et al. (2000) reported insignificant alteration in ALT and significant deviation in AST. On other hand, Dafalla et al. (2012) observed significant increase of ALT level in albino rats using higher doses of neem extract and it is due to development of hepatonephropathy in liver (Razzaghi-Abyaney et al., 2005).  Neem causes mild to severe changes in kidney, liver, spleen, intestine and heart of chicks (Aruwayo et al., 2011; Musalia et al., 2000; Jacobson, 1995) which is not supported by present study due to insignificant variations in creatinine level at post treatment period. Moreover, during neem treatment, significant elevation of lipid metabolites (cholesterol) indicated fat deposition in broilers which is not an agreement with Nnenna and Okey (2013), Ogbuewu et al. (2010a, b), Uko and Kamalu (2008), Chattopadhyay et al. (1993) where they showed significant reduction of serum cholesterol without changing serum protein, blood urea, uric acid and suggested a general decrease in lipid metabolism. On other hand, reduction in Triglyceride with neem extract compare with control group had also been reported and lower levels of triglyceride may be due to the inhibition of fatty acids synthesis (Pesti, 1997) which supports our study.







Chapter-6: Limitations

1. Lack of proper farming place.
2. Lack of proper brooding system.
3. Total population size must be less in no. in case of clinical trial.
4. Active ingredients which act as antifungal were not identified due to lack of lab facility
5. Toxicity and safety evaluation indices were not examined.






















Chapter-7: Conclusion

Broiler chicks are susceptible to the infection with A. fumigatus and the extract of neem leaf appears to be beneficial in treating and curing it. In the present study 0.8mg/ml of ethanolic and 150mg/ml of aqueous extract of neem leaves cause significant increase in live body weight gain and improved feed conversion ratio (FCR) in broilers as compared to control group. In 0.8mg/ml of ethanolic neem leaf extract group showed less gross lesion of specific after ending of treatment period. In this group packed cell volume, hemoglobin, albumin and aspertate aminotransferase was varied significantly. Finally it can be conferred that 0.8mg/ml of ethanolic neem leaf extract had better antifungal activity against aspergillosis. Further study is needed to know the adverse effects and active ingredient of neem leaf extract against A. fumigatus in broiler.
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Antifungal activity was observed in both ethanolic and aqueous neem leaf extract against aspergillosis in broiler. On the basis of this experiment following recommendations are given-

1. Exact active ingredients which act as antifungal is imperative to elucidate in further study.
2.  Toxicity studies of the effectual plants should be done to establish the safety indices of the extract
3. Need to find out the mechanisms of the action, compatibility with other drugs, such as Amphotericin B, Itraconazole etc side effects and other important parameters
4. Plants should be further studied to investigate the appropriate antifungal efficacy on Aspergillus spp. as well as diversified fungal infection and also for antibacterial or anthelmintic or anticytotoxic properties.
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[bookmark: _Toc410907981][bookmark: _Toc413584227]Figure 9: Preparation of ethanol extract of Neem leaves 
A. Collection of leaves, B. Sun drying, C. Grinding, D. Powder mixed with ethanol, E. Mixture filtration, F. Evaporation of solvent, G. Collection of extracts, H. Preserved with 0.2% DMSO.
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[bookmark: _Toc410907817][bookmark: _Toc413585090]Table 2: Composition of the broiler grower diets

	Ingredients
	Grower ration (13-28 days) (Kg/100Kg)

	Maize
	58.0

	Auto Rice Polish
	3.75

	Soybean oil
	3.2

	Molasses
	0.6

	Soybean Meal
	27.5

	Protein Concentrate
	3.0

	Meat and Bone meal
	2.0

	Limestone
	1.0

	DCP
	0.5

	Salt
	0.25

	Vitamin mineral premix
	0.25

	Cholin Chloride
	0.10

	L-lysin
	0.05

	DL-Methionine
	0.10

	Antioxidant
	0.0125

	Total
	100.3125




















Appendix-C


Serum Biochemical Assays

Glucose assay
Assay principle
The principles outcome of glucose is based on the principle of competitive binding between glucose in the test specimen and GOD-PAP reagent of glucose. The glucose is determined after enzymatic oxidation in the presence of glucose oxidase. The formed hydrogen peroxide reacts under catalysis of peroxidase with phenol and 4- aminophenazone to a red-violet quinoneimine dye as indicator.
	
 (
GOD
)Reaction 
Glucose + O2 + H2O                                          Gluconic acid + H2O2
 (
POD
)
2H2O2 + 4-aminophenazone + Phenol                   Quinoneinine + 4 H2O

Materials and reagents	
1. Serum sample
2. Glucose conjugate reagent 
3. Precision pipettes 10µl, 1.0ml
4. Eppendorf tube, eppendorf tube holder, disposable pipette tips, distilled water, 70% alcohol, absorbent paper or paper towel or cotton and gloves.

Procedure
The sterile eppendorf tubes were taken. 1000μl of Glucose conjugate reagent was taken each into each eppendorf tube. Then 10μl of Glucose standard was added in with the reagent in eppendorf tube and 10μl of samples serum were taken in each sample eppendorf tube. The eppendorf tube was then incubated at 37ºC for 10 minutes. Glucose standards with conjugate reagent were examined first to determine the standard value. Then all eppendorf tubes containing sample serum with Glucose conjugate reagent was examined by Biochemical analyzer and the reading was taken. The standard value was used as a compared tool.

Total protein assay
Assay principle
The principle outcome of total protein is based on the principle of competitive bindings between cupric ions react with protein in alkaline solution to form a purple complex. The absorbance of this complex is proportional to the protein concentration in the sample. 



Materials and reagents
1. Serum sample
2. Total protein conjugate reagent
3. Precision pipettes: 20μl and 1.0ml
4. Eppendorf tube, eppendorf tube holder, disposable pipette tips, distilled water, 70% alcohol, absorbent paper or paper towel or cotton and gloves.

Procedure
This was a photometric colorimetric test for total proteins, called Biuret method. The sterile eppendorf tubes were taken. Then 20μl of total protein standards was taken in an eppendorf tube and 20μl of sample serums were taken in each 24 eppendorf tube. 1000μl of total protein conjugate reagent was then added to each eppendorf tube. The eppendorf tube was then incubated at 37ºC for 10 minutes. Total protein standards with conjugate.

Albumin assay
Assay principle
The principles outcome of albumin is based on the principle of competitive bindings between albumin and albumin reagent. Bromocresol green forms with albumin in citrate buffer a colored complex. The absorbance of this complex is proportional to the albumin concentration in the sample.

Materials and reagents
1. Serum sample
2. Albumin conjugate reagent
3. Precision pipettes
4. Eppendorf tube, eppendorf tube holder, disposable pipette tips, distilled water, 70% alcohol, absorbent paper or paper towel or cotton and gloves.

Procedure
This was a photometric colorimetric test for albumin is called Bromo Cresol Green method. The sterile eppendorf tubes were taken. Then 10μl of albumin standards was taken in an eppendorf tube and 10μl of sample sera were taken in each eppendorf tube. 1000μl of albumin conjugate reagent was then added to each eppendorf tube. The eppendorf tube was then incubated at 37ºC for 5 minutes. Albumin standards with conjugate reagent were examined first for determined of the standard value. Then all 100 eppendorf tubes containing sample serum with albumin conjugate reagent was examined using automated humalyzer and the reading was taken. The standard value was used as a compared tool.



Cholesterol assay
Assay principle
The principles outcome of cholesterol is based on the principle of competitive bindings between cholesterol and cholesterol reagent. The cholesterol is determined after enzymatic hydrolysis and oxidation. The indicator quinoneimine is formed hydrogen peroxide and 4-aminophenazone in the presence of phenol and peroxidase.
The absorbance of this complex is proportional to the cholesterol concentration in the sample.

 (
Cholesterol 
esterage
)Reaction

Cholesterol ester +H2O	  Cholesterol +Fatty acid
 (
Cholesterol 
oxidase
)

Cholesterol+O2     	Cholesterol-3-one+H2O2
 (
Peroxidase
)
2H2O2+Phenol+4-Aminoantipyrine	quinoneimine+4H2O

Materials and reagents
1. Serum sample
2. Cholesterol conjugate reagent
3. Precision pipettes
4. Eppendorf tube, eppendorf tube holder, disposable pipette tips, distilled water, 70% alcohol, absorbent paper or paper towel or cotton and gloves.

Procedure
This was an enzmatic colorimetric test for cholesterol, called CHOD-PAP method. The sterile eppendorf tube was taken. Then 10μl of cholesterol standards was taken in an eppendorf tube and 10μl of sample serums were taken in each eppendorf tube. 1000μl of cholesterol conjugate reagent was then added to each eppendorf tube. The eppendorf tube was then incubated at 37ºC for 10 minutes. Cholesterol standards with conjugate reagent were examined first for determined of the standard value. Then all eppendorf tubes containing sample serum with cholesterol conjugate reagent was examined by automated humalyzer and the reading was taken. The standard value was used as a compared tool.

Triglyceride
Assay Principle
The triglycerides were determined after enzymatic hydrolysis with lipases. The indicator is a quinoneimine formed from hydrogen peroxide, 4 – aminophenezone and 4 – chlorophenol under the catalytic influences of peroxidease.


Materials and reagent 
1. Serum sample
2. TG conjugate reagent
3. Precision pipettes
4. Eppendorf tube, eppendorf tube holder, disposable pipette tips, distilled water, 70% alcohol, absorbent paper or paper towel or cotton and gloves
Procedure
The sterile eppendorf tubes were taken. Then 1000μl TG standards was taken in an eppendorf tube and 10μl of sample serums were taken in each eppendorf tube The eppendorf tube was then kept in room temperature for 10 minute. TG standards with conjugate reagent were examined first for determined of the standard value. Then all eppendorf tubes containing sample serum reagent was examined by automated humalyzer and the reading was taken. The standard value was used as a compared tool.

AST (Aspartate Aminotransferase) or SGOT
Procedure:
Aspirate fresh ddH2O and perform a new Gain Calibration in flow cell mode. Select AST in the Run Test screen and carry out water blank as instructed.

	Pipette into a test tube:
	

	Sample
	0.05ml

	Reagent
	0.5ml


Mix and aspirate into the Rx Monza.

	Pipette into cuvette:
	
	

	
	Macro
	Micro

	Sample
	0.2ml
	0.1ml

	R1 Enzyme/ Coenzyme/ α-oxoglutarate
	2.0ml
	1.0ml



Mix, read initial absorbance after 1 min. Read again 1, 2 and 3 minutes. Note if the absorbance change per minute is between 
    0.11 and 0.16 at 340/Hg 334nm
    0.06 and 0.08 at Hg 365nm
Use only the values for the first 2 minutes for the calculation.

ALT (Alanine Aminotransferase) or SGPT
Procedure:
Aspirate fresh ddH2O and perform a new Gain Calibration in flow cell mode. Select ALT in the Run Test screen and carry out water blank as instructed.
	Pipette into a test tube:
	

	Sample
	0.05ml

	Reagent
	0.5ml


Mix and aspirate into the Rx Monza.

	Pipette into cuvette:
	
	

	
	Macro
	Micro

	Sample
	0.2ml
	0.1ml

	R1 Enzyme/ Coenzyme/ -oxoglutarate
	2.0ml
	1.0ml



Mix, read initial absorbance after 1 min. Read again 1, 2 and 3 minutes. Note if the absorbance change per minute is between 
    0.11 and 0.16 at 340/Hg 334nm
    0.06 and 0.08 at Hg 365nm
Use only the values for the first 2 minutes for the calculation.

Reference:  Randox Laboratories Limited, 55 Diamond Road, Crumlin, Country Antrim, BT29 4QY, United Kingdom. www.randox.com
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Ethanolic neem leaf extract


T1- Aspergillus infection+0.6mg/ml


T2- Aspergillus infection+0.7mg/ml


Aqueous neem leaf extract


T5- Aspergillus infection+50mg/ml


T6- Aspergillus infection+100mg/ml


T3- Aspergillus infection+0.8mg/ml


T4- Aspergillus infection+0.9mg/ml


T0 (Untreated control)


T7- Aspergillus infection+150mg/ml
























Clinical trial of antifungal activity test (in vivo)


Clinical sign


Post mortem 


Rearing of broiler chicks


Exposure of infection to the chicks


Growth performance 


Hematological examination


Biochemical examination


ESR, PCV, Hb, TEC, DLC


Glucose, TP, Albumin, ALT, AST, Creatinine, Cholesterol, TG


Collection and preparation of neem leaf extract























































Day(12-22)	T0	T1	T2	T3	T4	T5	T6	T7	2.17	2.2000000000000002	2.12	2.21	2.11	2.16	2.14	2.09	Day(22-28)	T0	T1	T2	T3	T4	T5	T6	T7	2.2000000000000002	1.9500000000000035	1.9200000000000021	1.86	1.9500000000000035	2.06	1.9400000000000035	1.9700000000000035	Group
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