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ABSTRACT

A research study was conducted to investigate dgrgwtmoting and immunomodulatory effects of neem
leaves’ infusion on broilers at the NWFP Agriculiliniversity, Peshawar, Pakistan during June amdyJOne
hundred and sixty day-old chicks were randomlydsigiinto four groups, designated as A, B, C an&&xrh group
was replicated four times with 10 chicks per reqié; reared in open sided house. Birds of group And C were
given 4% concentrated neem leaves’ (Azadirachtic@)dnfusion @ of 30ml, 40ml and 50mt bf fresh drinking
water respectively, and group D was kept as conttdan feed and water intake were higher (P<0.05¢antrol
group as compared to others. Group C exhibitedend?<0.05) mean body weight gain, feed conversatio
(FCR) and dressing percentage. Although, weighgibfet and other body organs (thigh, leg, intestimed
abdominal fat) were same, significantly (P<0.05)Hér mean breast weight was recorded in group @ theother
groups. Mean feed cost was significantly higherdmyup D than A, B and C. Mean gross return forugrdC was
significantly higher than other groups. Significeni{P<0.05) higher mortality was observed in grolp as
compared to group A, B and C. Mean antibody titgaiast Infectious Bursal Disease (IBD) virus foogp C was
significantly (P<0.05) higher than rest of threeogps. It was found that Neem (Azadirachta indicgysion
successfully improved antibody titer, growth pemfance and gross return at the level of 50 ml/lidérfresh
drinking water.
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INTRODUCTION

A variety of non-nutritive feed additives mostlytidiotics are used in broiler production to improtre
overall performance and immune status by elimigatitress. Some of these additives are recommenated f
chemotherapeutic and prophylactic purpose, whiteroare reported to have growth promoting effecnt®uous
use of sub therapeutic levels of such feed additimefeed may result in the presence of their teegdn animal
products and the development of drug resistantaoiganisms in humans. Antibiotics growth promotease been
banned in developed countries. This ban on theotisgnthetic feed additives has triggered intensagearch to
find and develop alternative strategies to maintaalth and performance in intensive poultry prdidmcsystem.
Researches have identified several beneficial atrmbompounds in medicinal plants, which play apantant role
in improving production and immune system of biagginst different diseases and have strong medlicihze and
could be effectively utilized as natural growth maters to replace antibiotics and other synthetgdfadditives.

Azadirachta indicacommonly known as neem, has attracted worldwitentibn in recent years, owing to
its wide range of medicinal properties. Neem hasnbextensively used in Ayurveda, Unani and homothipa
medicine and has become a cynosure of modern medi8ubapriya and Nagini., 2005; Koul and Openti@90).
In Pakistan, it is cultivated throughout Sindh, éswBalochistan, Southern Punjab and Southern NWN&2m
elaborates a vast array of biologically active comqs that are chemically diverse and structuinplex. More
than 140 compounds have been isolated from diffguarts of neem. All parts of the neem tree-leaflesyers,
seeds, fruits, roots and bark have been useditnagliy for the treatment of inflammation, infeatig fever, skin
diseases and dental disorders. The medicinaliesiliand wide range of pharmacological activitieseh&een
described especially for neem leaf. Neem leaves imdconstituents have been demonstrated to exhibit
immunomodulatory, anti-inflammatory, antihyperglgasic, antiulcer, antimalarial, antifungal, antitedl,
antiviral, antioxidant, antimutagenic and anticaogienic properties (Subapriya and Nagini, 2005)e Tdaves
extract contain nimbin, nimbinene, 6-desacetylnamki nimbandiol, nimbolide and quercetin (Migtaal, 2000).
Leaves are carminative and aid in digestion. Theldée leaves along with piper nigrum Linn are foundbe
effective in intestinal helminthiasis. An aqueoudract (10%) of tender leaves is reported to passegi-viral
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properties againsfowl pox, IBD and New Castle disease virus (NDWydasignificantly enhances the antibodies
production against the IBD and NDV (Sadekgal, 1998). The infusion of fresh leaves is statedeg@n antiseptic.
The hot infusion of leaves is used as anodyne dorehting swollen glands, bruises and sprains (Shal®97).
Based on these medicinal properties a study wamethto explore the effects of neem leaves infusinrthe
immunity, growth performance and economics of lemdroduction.

MATERIALSAND METHODS

This research study was conducted at the NWFP Almi@l University, Peshawar, Pakistan using a
completely randomized design (CRD). One hundredsixty (160) day-old broiler chicks were randomiyided
into four groups A, B, C and D (each group repréegrfour replicates and 10 chicks per replica#d) the chicks
were reared in an open sided house, using sepalates for each replicate and sand as bedding iadat8trict
sanitation practices were maintained in the hoe$erb and during the course of the experiment. @wuB and C
was given neem infusion @ 30, 40 and 50ml/litedririking water respectively, and group D was keptantrol.

Preparation of 4% (w/v) Concentrated Neem Leaves | nfusion

Neem leaves infusion was prepared according tarté#nod described by Leila (1977). Fresh neem leaves
were collected from the local area of District Raséar and dried for 24 hours at’87in oven. Exposure to sunlight
was avoided to prevent the loss of active companény leaves were then ground and 40 g of driedial leaves
were taken in a non-metallic jar. One liter of Hudiled distilled water was poured on it and keptr@m
temperature for 5-8 hours to prepare an infusion.

Antibody Titer Determination

At the end of experiment, blood samples were ctdl form all birds in test tubes. Test tubes wexgt in
slanting position to separate serum. Serum wasttiem in small size labeled plastic bottles aondest in iceboxes.
The serum samples were then sent to the Grandtgaaboratories Lahore for antibody titer determioatagainst
infectious bursal disease (IBD) using ELISA Kithe@ues as described by Synéeal. (1984).

Data Collection and Analysis

Data on body weight, feed intake, water intakesdiweight and weight of different body organs l&g&y
intestine and abdominal fat) were recorded. Antjbtiter against IBD was also worked out using ELIB&A
techniques as described by Syndemal. (1984). Statistical package M STAT C was useddata analysis using
CRD design. Means were compared using Duncan’dptasirange test (Steel and Torrie., 1980)

RESULTSAND DISCUSSION
Feed Consumption and Feed Conversion Ratio

Mean feed intake for group A, B, C and D was 23404, 2359 and 2416 g respectively (TableFBed
intake for group D was significantly (P<0.05) highkan group A, B and C (Table I). The results led present
study are in agreement with Gowdaal. (1998), who reported significantly lower feed ke#a(P<0.01) for diets
with NKM at 150 and 200g/kg diet in White Leg hor@n the other hand lower (P<0.05) feed conversitio for
group C as compared to the control and other tvempg (Table I), suggested economical gains on |deed
consumption supplemented with neem leaves infusiblakeravarty and Prasad (1991) also reported#itdr feed
conversion ratio of broilers fed commercial rataond water containing neerA.(indicg infusion than others.

Table I. Mean Body weight gain, Feed intake, Water intake and FCR in broilers given neem leaves extract in
drinking water

Group Neem leaves M ean body Mean feed intake  Mean water intake Mean FCR value
infusion litter™* of weight gain chick™® (gm) chick™ (ml) chick™
water (ml) chick™ (gm)

A 30 1407 2379 7210 1.69
B 40 1463 2404 71723 1.64
C 50 1527 2359 7077 1.558
D Control 1326 2416 775G 1.8¢

Means in column with different superscripts arandigantly different ato =0.05.
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Body Weight Gain

Group C had significantly (P<0.05) higher body gii gain than rest of three groups (Table ). An
increasing trend was found in body weight gain wiitreased levels of neem leaves infusion. Thelteestipresent
study are in agreement with the study of Chaketgvand Prasad (1991), who reported that boilersdiedliet
containing neemA. indicg leaves, had higher body weight gain. Similar ifiigd have been reported by Tiptial.
(2002), who used salinomycine and neémi@dicg fruit as feed additive and anticoccidial in besd and reported
better results in terms of weight gain. The highedy weight gain in broilers consuming neem leawnssion
could be due to its diversified effect on intestimécro flora, thereby avoiding stressful conditson

Water | ntake

Mean water intake is given in Table I. Signifidgn{P<0.05) higher amount of water was consumed by
broilers in group D than in group A, B and C. Hoegwifferences in water intake amongst group Aamj C were
not significant (Table 1). The lower amount of watensumption in treated groups could be due toesomratabolic
effects of the neem infusion that needs to be édwut for more profitable production.

Dressing Percentage

Dressing percentage was significantly (P<0.05h&ign group C than all other groups (Table Il)s&es are
opposed to the findings of Elangovah al. (2001), who reported that neem treated groups havehanges in
carcass characteristics.

Tablell. Mean Dressing percentage and Mortality in broilers given neem leaves extract in drinking water

Group Neem leavesinfusion Mean dressing Percent Mortality group™
litter* of water (ml) per centage chick ™
A 30 57.63° 25
B 40 58.24° 2.8
C 50 58.59 2.8
D Control 57.28 107

Means in column with different superscripts wegngicantly different atx =0.05.

Weight of Different Body Organs

Weight of different body organs was not influendadboth treated and untreated groups, except breas
weight that was found higher (P<0.05) in group Ccampared to others (Table IlIl). Mean weights dfileg,
intestine and abdominal fat were also same fogm@lups (Table 1V). Elangovaet al. (1996) also reported that
dietary treatment of alkali-treated neem did naiseaany significant change in liver, heart, gizzémtestine and
abdominal fat. The results are also in agreemetht tvat of Hernandeet al. (2004), who reported no differences in
the mean weight of proventriculus, gizzard, intestiiver and pancreas in broilers fed on two higokents extract.

Tablelll. Mean weight of different body organsin broilers given neem leaves extract in drinking water

Group Neem leavesinfusion M ean breast M ean thigh weight M ean leg weight
litter of water (ml)  weight chick™ (gm) chick™ (gm) chick™ (gm)
A 30 271.2 67.16 61.08
B 40 273.9 70.33 62.3%
C 50 285.7 74.9% 67.08
D Control 261.7 63.25' 62.5¢"

Means in column with different superscripts wegngicantly different atx =0.05.

Table VI. Mean giblet, intestine and abdominal fat weight in broilers given neem leaves extract in drinking water

Group Neem leaves Mean Liver M ean heart Mean M ean M ean abdominal
infusion litter* of  weight chick™ weight chick™ gizzard intestine weight chick™
water (ml) (gm) (gm) chick™® (gm) weight (gm)
chick™® (gm)
A 30 43.58 7.67 29.91 148.75 16.99
B 40 43.66 7.92 31.16 162.50 14.75
C 50 43.41 6.83 30.01 156.58 13.99
D Control 41.83 7.25 28.50 132.57 17.92
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Mortality

Significantly (P< 0.05) higher mortality was obsedt in group D than group A, B and C (Table I1).€Th
results of this research study are in agreemernhédofindings of Guhat al. (1991), who reported that feeding
medicinal herbs to broilers prevented losses agpaoad with control. Tipeet al. (2002), who used salinomycine
and neemA. indicg fruit as feed additive and anticoccidial in beoilalso reported that neem treated group had
excellent activity in terms of oocysts count andalen mortality. Lower mortality in treated groupsuld be due to
efficient use of neem leaves extract in preventisges and eliminating stress.

Antibody Titer against |BD Virus

Mean antibody titer against IBD was higher forugyoC than all other groups (Table V) suggestingebet
immunomodulatory effect of neem leaves extract ragjalBD virus. The results of this research studg e
agreement with Sadekat al. (1998), who fed powdered dry leaves Af indicato broilers (2g/kg), which
significantly enhanced the antibody titers agaiB& and Newcastle Disease Virus antigens. Suba@mdNagini
(2005) also reported that Neem leaf and its carstis have been demonstrated to exhibit antivigpberties.

Table V. Mean Antibody Titer against IBD in broilers given neem leaves extract in drinking water

Group Neem leaveinfusion litter* of water (ml) Mean Antibody Titer
A 30 5940
B 40 5147
C 50 6768
D Control 6558

Means in column with different superscripts wegn#icantly different atr =0.05

Economics of the Research Study

Mean feed cost was significantly (P< 0.05) higfeergroup D as compared to all other groups (Takle
On the other hand mean gross return for group C sigsficantly (P< 0.05) higher than all other gpsu The
findings suggested efficient and economical utilaa of giving 50ml of neem leaves extract perrlitd drinking
water in broiler production.

Table VI. Mean feed cost and gross return chick*in broilers given neem leaves extract in drinking water

Group Neem leavesinfusion litter™  Mean feed cost chick™ (Rs) Mean Grossreturn chick™
of water (ml) (Rs)

A 30 32.07 91.47

B 40 32.48 95.17

C 50 31.88 99.99

D Control 35.32 85.82'

Means in column with different superscripts wegn#icantly different atr =0.05

CONCLUSION

From the present research study it is concludati 4B neem leaves infusion @ 50mt bf fresh drinking
water could be effectively used as a potential nahtgrowth promoter and as immune stimulant contirly to
better body weight gain, FCR, gross return, lowertality and higher antibody titer against IBD.
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