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ABSTRACT

This worl was carried oul to study the effects of early-life supplementation of clhiro-
e picolinade, (CrP), essential oil mix (EOM) (Anise, oregano and garlic oils) or chro-
mium picolinate plus essential oils mix (CrP+EOM) on growth performance, some serumt
metabolites. cccal nwe oflora. iymphoid organs and ismmunce response against Newcas-
tle disease uvirus vaccine in broiler chickens. One hwundred eighty day-old chicks of con-
merciad meat type (Cobh-500) were randomly divided o fowr treatment yroups. Eacl
treatment group was further sub-divided into three replicales of fifleent chicks each.
Chicks were fed isocaloric (3005, 3211 Kcal/kg ME) and isonitrogenous (23 and 20 %,
CP) starter and grower-finisher diets supplemented with CrP at level of 1500 ppb, EOM
al levels of 200 mqg anise oil, 200 mag oregano oil and 100 g gartic oil /icg diet. or
CrP+1OM. Starter diels were provided (o chicks from 1-21 days, while grower-finisher
cliels were provided from 22-42 days of age. Chiclcs were vaccinated against Newcas-
lle disease virus using Hitcliner and Lasota vaccines al 7and 14 days of age. respec-
tivelry. Body weight and feed intake were measured during each feeding phase and
Jeed conversion rallos were calculaled. At 2) and 42 days of age. six chickens from
cach group were randoinly chosen. killed by decapitation and the cecal contents were
collected aseplically for bacteriological excunination. Thymus. spleen, bursa and ceci
were indlvidually weighed and expressed as a percent of live hody weight. Blood sam-
ples were collected to measwre haemagglutinating antibodies using haemagglulination
inhibition test. At end of the experiment blood samples were collected lo measure glu-
cose, total protein. lotal cholesterol, high density lipoprotein (HDLP) and low density lip-
oprolein (LDLP). The obltained results revealed that CrP, EOM or CrP+EOM supplemen-
tation had significantly (P < 0.05) increased body weight and daily gain compared to
the control. Moreover, EOM or CrP+EOM supplementation had significantly increased
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feed intake when compared to the control, while Feed conversion ratios were signifi-
cantly decreased due (o CrP or CrP+EOM supplementation. Serum glucose, total choles-
terol and LDL significantly (P < 0.05) decreased due to CrP, EOM or CrP+EOM supple-
mentation. while fotal protein and HDL were significantly increased due to CrP or
CrP+EOM supplementation. Supplementation of the dlets with CrP, EOM or CrP+EOM
had significantly increased weight of the bursa. while weight of thymus. spleen or cecl
was not significantly affected. Total bacterial count and pH of the cecal contents (n
broiler chickens fed the diet supplemented with CrP+EOM mix was significantly de-
creased. while addition of CrP, EOM or CrP+EOM had significantly reduced Gram -ve
bacterial count Broiler chickens fed diet supplemented with CrP+EOM had a signifi-
cant higher value of heamagglutinating inhibition antibody titer (n their sera. It could be
concluded that, supplementation of CrP, EOM or CrP+EOM to broller diets have benefl-
cial effects as evidenced by improved growth performance paramelers and some serum
biochemical constituents. Health status and immmune response of the birds were en-
hanced especially due to additlon of CrP+EOM.

INTRODUCTION

Chromfum is a well-known essential trace element for both human and antmals since
1959 (McDouald et al.,, 1992) and widely distributed throughout the body (Nielsen, 1994).
Chromium is also Involved in lipid. protein and nuclelc actd metabolism {(Press et al.,
1991, and Lein et al., 1999) and also most associated with carbohydrate metabolism. being
necessary for optimal insulin function and glucose uptake by insulin-sensitive cells (Anderson,
1985 and Mooradian and Morley. 1987). Research on anlmals has confirmed that chromium
from organic complexes such as chromium piclonate, nicotate and high chromium yeast is ab-
sorbed more efficlently, about 25-30% more than Inorganic compound like chromium chloride.
which 1s poorly absorbed regardless of doses or dielary stalus (Underwood and Suttie, 1988;
Mowat, 1994). Natlonal Research Councli (NRC, 1889) has recommended an Intake of S0 to
200 ppb of trivalent chromium for adult humans, However, an appropriate recommendation of
the chromium requlrement of poultry has not been made (NRC, 1994) and most poultry diets
are basically composed of plant origin feedstuffs. which are usually low in chromium content
(Gird, 1890).

Chromium improves immunity and growth (Chang and Mowat, 1892). In some studles. chro-
mium increased (Amoikon et al., 1995) or decreased (Kitchalong et al., 1985) serum choleste-
ro). Improvement in growth rate and feed efficiency with turkey poults were reported when (nor-
ganlc chromium was supplemented at 20 ppb (Steele and Rosebrough 1981), While Ward et
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al. (1993) reported that organic chromlum supplementation at 200 to 400 ppb did not affect
weight gain, loed intake, feed convession ratio of brollers up to 3 weeks of age. Sahin et al.
(2001) reported that organic chromjum supplementatjon particularly at 1200 ppb. increased the
perlormance criterfa, egg qualily and serum Insulin concentratlon of Japanese quail. However.
Chromium piclonate supplementation did not affect body weight. (eed consumption or feed con-
verslon ratlo of broilers durlng 1-21 day when supplied elther at 300 or 400 ppb (Hossain et al.,
1598).

It has been stated that dletary antibiotics had played a fundamentsl role in broiler industry
as growth and health promoters. However. due to the rapid and continuous development of mt-
crobial drug resistance, higher cost of medication, consumer needs for poultry products {ree of
drug residues, and the ban of most of antibjotlcs as feed additives (n several countries (Gunal et
al., 2006 and Oviedo-Rondon ct al., 2006). there Is an increasing interest in the search for al-
ternatc products tbat can ald in growth promotion, improved feed ulllization and maiaternance of
gut health. Herbs havc been used as food and for medicinal purposes for centurles. The world-
Heallly Organization estimated that 80% of the earth’s inhabitants rely on herbs and plant ex-
tracts or their aclive components for thelr primary heallh care needs (Ciftci et al., 2005). In
this view. aromalic plants and essential olls extracted from them are belng more important duc
{o thelr antlmicrobial properties and the stimulating effects on animal digestive system (Lee et
al., 2004). Essenbial olls are natura) vegetable products extracted by steam and/or water disti)-
lation. Most essentia) ofls consists of mixture of hydrocarbons, alcohol. esters, aldehydes, ke-
tones and small percentage of non volatile residues such as paraffins and waxes (Zhang, et al.,
2005). In addition Lo their antimlcrobial actvities (Singh et al., 2002). there is evidence to sug-
gest Lhal essentlal olls possess blological activitles such as Lhat of antoxidants (Botsoglou et
al., 2002 and Miura et al., 2002) and as hypocholesterolemics (Craig, 1999) and stimulate ef-
fect on animal digestive enzymes {Willlams and Losa, 2001 and Hernandez et al., 2004).
Therefore, the present experiment was planned to study the impact of early life supplementation
of chromium or a rmixture of essential oll (anjse. oregano and garlic oll) In early life on growth
performance. some serum melabolites, cecal microflora, lymphoid organs and immune response
agalnst New caslle disease virus in broller chickens.

MATERIALS AND METHODS

Birds, management and diets:

One hundred elghty one-day-old chick of a commercial meat type (Cobb 500) obta(ned from a
local commercial hatchery were used in this study. On arrival. chicks were welghed individually
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and randomly allocaled Lo four treatinenl groups. Eacli treatment group was (urther sub-divided
into three replicates of fifteen chicks each. Chicks were reared in natarally ventilated open house
with wood shavings as litler. 1socaloric and isonitrogenous starter and grower-finisher diets were
formulated to meet the natrlenl requirements of broiler chickens according to NRC (1994) as
shown in Table 1. The dietary reatments consisted of one control diet and the other three exper-
Imenlal diets were supplemented with chromium Piclonate (CrP) af leve) of 1500 ppb, essental
ofl mix (EOM) at level of 200 mg anise ofl, 200 mg aregano olt and 100 mg garlic oll /kg dtet. or
chromium piclonate plus essential oll mix (CrP+EOM). Feed and water were avallable at all
umes. Starter diets were provided to chicks from 1-21 days. while grower-inisher dlets were pro-
vided from 22-42 days of age. Chicks were vaccinated against Newcastle disease virus using
Hitchner and Lasotla vaccines al 7and 14 days of age. respectively.

Growth performance and serum blochemical parameters :

Body weight and feed intake were measured during each feeding phase and (eed conversion
ralios were calculated. At end of the experiment, blood samples were collected (through wing
vein puncture) from six birds in each treatment group {lwo bird/replicate). centrifuged and the
clear sera were vsed for determination of glucose (Trinder, 1969). total prolein (Corazel et al.,
1949). total cholesterol (Melattini, 1878). high density ipoprotein (Clark et al., 1983) and low
density lipoprotein (Friedwald et al., 1873) using the avallable commercial kits.

Bacteriological examination :
Coliectlon of the samples :

AL 21 and 42 days of age. slx chickens from each group were randomly chaosen, killed by de-
capltatlon. Thymus. spleen. bursa and cecl were removed, Individually weighed and expressed as
a percent of live body welght. while pH of the cecal content was measured using a pH meter and
part of the cecal contents was aseptcally collected for bacteriological examinallon. Also, blood
samples were collected at 21 and 42 days of age and clear sera were obtained determine haem-
agglutinating antlbodies titer using haemagglutination inhibition test.

Determination of total bacterial count, Gram -ve and lactobacillus bacteria :

About 0.1 to 0.5 g of cecal contents from each killed chicken (six chicken from each group)
was weighted and placed in a sterllized glass tube. The initlal diJution was made by adding 9 vol-
umes of sterlle saline (NaCl solution 0.9%). Further serial 10 fold dilutions using sterile saline
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solution were made. Following dilution. 0.01 m! of the suspension from the dijulions. Including
the fnittal dilution, were taken and spread on Nutrient agar for delermination of aerobic Lotal
bacterial counis and MacConkey.s agar for determinaton of Gram negative bacterial counts. The
plates were acrobically Incubated for 24 hr al 37°C. and the number of cfu per gram of cecal
conlent was determined. On other hand, C. perfringens was solated an sheep blood agar which
is supplemented with Neomycin 200 pg/ml and Incubated anaerobically at 37°C for 48 hours.
Mann Rogosa Sharpe (MR3) agar. from Oxold. was used for isolalon of Lactobacillus. The plales
were anaeroblcally incubated for 48 hr at 37°C, and the number of ¢cfu per gram of cecal content

was determined (Eisayed, 2002).

Haemagglutination Inhibition (HI) test :

Antigen of NDV was diluled In HI buffer to contain 10 haemagglutinating unites (HA) in 50 pl.
One hundred W of anligen was deposited in all wells. Twenty flve ul of serum was deposited in
the first well 1.3lng 23 pl microtiter diluter. Fifty ul from each well was serlally passed from each
well using a microliter teansfer dltuter. The plates swere Incubated for 20-30 minules at room
temperature anc 30 pt of chicken red blood cells (CRBC) 0.5% was added Lo all wells. The plates
were agitated gently and let stand for 45 minutes at room temperature. The Hi tter was deter-
min¢d according to Villegas (1991).

Statistical analysis :

The data were slotisticalty analyzed by analysts of varlance using general linear model proce-
dure (GLM) in 2 window-based statistical package program, SAS (1085).

RESULTS AND DISCUSSION
Growth porformance :

The effects of chromiumm and essential ofl mix on growth perfortnance parameters of broller
chickens are shown In Table2. Treatments bad significant (P < 0.05) effects on body weight and
weight galn ducing the starter perlod. Broller chickens fed diets supplemented with either EOM
or CrP+EOM had s significant highcer values of body weight (843.33 g and 868.33 g. respectively)
and welght gain (38 43 and39.54 g/day. respectively) as compared to that of broiler chickens fed
the contro! or CrP suppleinented dlets. The dletary treatments had no signlficant (P > 0.05) ef(-
fects on elther feed consumption or feed conversion ratio during the siarter period. Throughoul
the grower-(inlsher pertod growth perfermance parameters were signlficantly (P< 0.05) affected
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by the dietary trcabments as shown in Table 2. Brojler chickens fed dlets supplemented wilh ei-
ther CrP or EOM had signiflicant higher values ol body weight. body gain and dally gain as
compared to that of chickens fed the control diet. Moreover. supplementation of the diet with
CrP+EOM had significantly (P < 0.05] increased body welght, body gain and dally gain as com-
pared to the control or CrP supplemented dlets. Supplementation of grower-finisher diets with
elther CrP or EOM had no significant effect on feed consumption as compared to the control diet:
while supplementation of the dlets with CrP+EOM had significantly (P < 0.05) tncreased (eed
consuption of broller chickens as compared to the control. Feed converslon ratios differed slg-
nificantly among the dletary treatments. Broller chickens fed diets supplemented with CrP. EOM
or CrP+EOM had significant (P < 0.05) lower feed conversion ratios (2.13. 2.14 and 1.99, respec-
{ively) as compared lo the control ane (2.3).

An effect of dletary treatments on allover growth performance parameters of brolter chickens
throughout (he experlimental period §s shown in Table 2. Brojler chickens fed dicts supplement-
ed with either CrP or EOM have significant (P < 0.05) higher values of final body weight (2020
and 2103.33 g. respectively) and daily gain (47.24 and 49.21 g/day. respectively) as compared to
that of the control (1843 g and 42.78g/day). while broiler chickens fed dlets supplemented with
CrP+EOM have significant higher values of body welght (2239 g} and dally gain (52.40 g/day)
when compared to brojler chickens fed the other diets. Addition of EOM o}l ar CrP+EOM had slg-
nificantly (P < 0.05) Increased average feed consumption of broiler chickens (91.06 and 92.5) g.
respectively) compared to the control (86.09 g). Broller chickens fed diet supplemented with CrP.
EOM or CrP+EOM mix have significant lower values of feed conversion raudos (1.89. 1.85 and
1.76. respectively) when compared to that of the control (2.01). Moreover. feed conversfon ratlos
of the chickens group (ed diet suppltemented with CrP+EOM was signiflcantly lower than that of
the group fed the CrP supplemented diet. while no significant difference was detected between
group fed the CrP ar EOM supplemented diets.

The Iroproved growih performance parameters for broiler chicken fed the CrP supplemented
dlet is o accordance with the results of Sahin et al. (2002) who found that supplementation of
broller diets with either 200, 400, 800 or 1200 ppb CrP had resulted in significant (P < 0.08) fin-
ear Increase In body weight, feed Intake and feed effictency. Also. tncreasing supplemental CrP
up to 1200 ppb was found to significantly (P < 0.05) increase body weight, feed Intake and feed
efficiency in laying Japanese quajl (Sahln et al., 2001), broiler Japanese quall (Ezzat et al.,
2008) and brolter chickens (Mohamed and El-Sayed, 2001). The improved growth performance
parameters due to chromlum supplementation confirm its beneficial effects on physiologlical
functions required for growth performance.

The primary role of Cr in metabolism 1s (o potentiate the action of Insulin through Iits pres-
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ence ln an organometallic molecule, the glucose tolerance factor (Anderson, 1994 and Sahin et
al.,, 2001 and 2002). Insulin metabolism influences lipld peroxidation (Gallaher, 1983) and
chromium. as an Insulln potentiator, (8 therefore postulated to function as an antioxddant
{Preuss et al., 1967). Moreover, Cr is thought to be essental for acllvating certain enzymes and
for stabilizing proteins and nuclele acids (Linder et al.. 1891). Cr defictency can disrupt carbo-
hydrate and protefn metabolism, reduce Insultn sensitivity tn peripheral tissues and impalr
grow(h rate {Pagan et al., 1998).

The Improved feed udlization (n the group fed EOM supplemented diet could be due to the ac-
Live compounds such as thymole and carvacrol In oregano ofl and anothole in anise ofl which
have digestive sumulatng effects (Cabuk et al., 2003). Besides, these active ingredienls have
been reported ta possesa antmicroblal (Burt cnd Reinders, 2002 and Tabanco, 2003). In add!-
(on. studles had shown that essentlal oils (ncreased digestion of protein. cellulose and fat (Jam-
roz and Kamel, 2002). improved apparent whole {ract and leal digestiblllly of the nulrlents
(Hernandez et al., 2004) and Increased effects of pancreatlc lipase. and amylase (Ramakrashna
et al., 2003). A number of studies have reporied the posttive cflects of essenual olls on (ood di-
gestion arc due to lacreased bile secretion (Bhat and Chandraseckhara, 1987 and Sambalah
and Srinivasan, 1891) and/or stimulate digestlve enzyme activities of Intestinal mucosa and of
pancreas (Platel and Srinivasan, 1986, and 2000). In additon. thymole (Active ingredlent In
oregano o) O at level of 100 ppm was found to sUmulate secretion of pancreatic digestive en-
zymes. l.e. amylase. lipase, trypsin and chymotypsih In female brotler chickens (Lee et al..
2003).

Tolba and Hasgsan (2003) found that garlic as a natural feed addiuve. Improved broller
growth. fced conversion ralo and decreased mortality rate. Garlic oll in essential ofl mix might
have a role In tmprovement of growth performance indirectly through Its eftect on microflora.
minimizing gastrojntestnal bacterja. It had been hypothesized that gut microflora decrcase nu-
Ldent absorption by increasing thickness of gastrointestnal tract, the rate of digestive passage.
and alsa Increase nutrient reguirements of the host by increasing tumover of the gul mucosa
and competing with the host for the dietary energy and proteln (Apajalathl et al.. 2004). Adib-
moradi et al. (2006) reported that garlic meal as a feed additive significanly increased villus
hejght and crypl depth and decreased epithelia) thickness and goblet cell numbers in duode-
num, Jejunum and tleum of brotier chickens. Thinner (ntesunal epitheltum enhance nutrient ab-
sorption and decrease the metabollc demands of the gastroifnilestinal systern (Visak, 1978), this
In turmn, increase net energy cormmmitted to maintaining the luminal dssue comes out at the ex-
pense of more productlve purposes such as muscle accretion (Bedford, 2000).
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Serum biochemical parameters :

The effect of dletary treatments on serum blochemical parameters of brofler chickens
ts shown In Table 4. The results showed that broller fed dlets suppiemented with CrP,
EOM or CrP+EOM have significant (P 0.05) Jower values of serum glucose (137.16, 167.45 and
136.33 mg/dl. respeclively) compared to that of the control group (191.25 mg/dl). Moreover,
supplementation of diets with CrP+EOM had signlficantly decreased serurn glucose levet com-
pared to supplementation with EOM only and this might indicate a synergistic effect. These re-
sults are in agreement with other reports (Mohamed and El-Sayed, 2001; Sahin et al., 2002:
and Ibrahim 2004) where dietary supplementation with CrP at concentration ranged from 200
ppb up to 3200 ppb had significantly decreased glucose concentration In serum of brollers
chickens. Similarly, glucose concentration in serum of broller Japanese qualls was significandy
reduced when their diets were supplemented with CrP at levels ranged frorn 200 up to 1200 ppb
(Ezzat et al., 2008). It has been suggested that Cr simulate the biological acUvity of insulin by
Increasing fnsulin sensitve cel) receptors (Ward et al., 1884). [n additon, Cr Is a componernt of
glucose tolerance factor that work with insulln to move glucose into cells for energy generation
(Sahin et al., 2002). Also (ncreased Insulin secretion due to Cr supplementation is associated
with decreased corticosterone secretion (Sahin et al., 2001). It is well known that cortisole pro-
motes gluconeogenesis and reduces glucose utllizalion (Cupo and Donaldson, 1887). Rose-
brough and Steele (1081) reported that turkey fed diets supplemented with Cr had greater liver
glycogen levels as a resull of (ncreased activity of the enzyme glycogen synthetase. The signifi-
cant decrcase of glucose in the group fed diet supplemented with EOM could be due to the anti-
hyperglycemle aclvity of oregano oll, where Sahelian (2004) found that oral administration of
aqueous extract of wild oregano produced a significant decrease on blood glucose level in diabel-

lc rats.

Supplementation of dlets with CrP or CrP+EOM had significantly (P < 0.03) Increased serum
total proteln {7.66 and 7.53 g/dl, respectively} when compared to the control or EOM supple-
mented diets. Enrichment of the dlets with CrP, EOM or Cr+EOM had significanty (P < 0.05) de-
creased tota) cholestero] (91.38, 86.0. and 86.33 mg/d), respecUvely) and LDL (18.1, 17.3 and
15.23 mg/dl. respectively) as compared to the control ones (105.33 and 34.12 mg/dl, respective-
ly). Broller chickens fed the CrP-supplemented diet have signiflcant (P < 0.05) high values of
HDLP in thelr sera as compared to that of chicken fed the other dietary treatments. These find-
ings assure the role of Cr In decreasing incidence of coronary heart disease in human. Howard
et al. (1963) indicated that insulin Increased liver LDL receptors and consequently reducing the
LDL level in the serum. Lin et al. {1889) found that the supplementation of CrP had effectively
decreased serum total cholesterol and Increased HDL In serum of laylng hens. Dietary supple-
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mentation of brojler diets with CrP at 1200 or 3200 ppb had significantly decreased total choles-
tevol and LDL and increased HDL (Leln et al., 1999 and Mchamed and El-Sayed, 2001}. In ad-
dition, the study of Ezzat et al. (2006) had showed that supplementation of brotler Japanese
quall with CrP at levels up to 1200 ppb had significantly decreased total cholesterol LDL while
increased HDL. It had been hypothesized that Cr act as activator of the biologlcal activity of in-
sulin which depresses adipocyte llpolysis by reducing the activity of cAMP and hormone sensi-
tlve lipase (Lambert and Jacquemin, 1979) and increases glucose utillzation for glycogen for-
maton {Anderson et al., 1991}.

The role of herbs and thelr essentlal ofls as (o their cholesterol lowering properties has been
reviewed (Craig. 1999). The pure components of essenual ofls were found to inhibit 3-hydroxy-
3-methyl glutaryl coenzyme A (HMG-CoA) reductase acUvity which is a key regutalory enzyme In
cholesterol synthesis (Crowel, 1998). as a result, a hypocholesterolemic eflect of essentlal o¥ls 1s
expecled. Goldstein and Brown (1990) proposed that the complete inhibition of cholesterol syn-
thesis requires two regulators. l.e. cholesterol derived rom low density lipoprotein and a non-
sterol products dertved from mevalonate. both of which modulate HMG-CoA reductase activity.
Thymole and carvacrol In essential oll mix might had Induced a regulatory non-sterol product as
proposed by Case et al. (1995) and Elson (1996). Garlic ofl was found to decrease the Incorpo-
ration of acetale Into cholestero] and I(ncrease fecal bile acid and neutral sterol excretion (Chang
and Johnson, 18980) Qureshi et al. (1983) studled the eflect of garlic oll on lipld metabolism In
White Leghorn pullet and found a significant decrease tn hepatic HMG-CoA reductase (79-83%).
cholesteral 7-_-hydroxylase (43-51%) and fatty acid synthetase (17-29%). as a result, a signifi-
cant decrease in serum total cholesterol by 20-25%, low denslty poprotein cholesterol by 28-
45% and wiglycerides by 10-28% was reported. Aflin and alllcin, highly polar and odcrotts com-
pounds In garlic oil were reported to have hypocholesterolemlic properties {Augusti and Mathew,
1874 and Vanderhock, 1980).

Lymphoid organs and ceci :

The effect of dletary reatments on weight of lymphold organs and cect Is shown Ln Table 4.
During the starter perlod. treatments had no slignificant (P > 0.05) on efther absolute weight of
lympheoid organs and ceci or the weight as a percentage of the live body welight. However, at the
end of grower-finisher perlod. broiler chickens fed diet supplemented with CrP. EOM or
CrP+EOM have a significant (P < 0.05) higher weight of lymphoid organs compared to the con-
trol.
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Microflora. cecal pH and lmmune response :

The effect of supplementing broiler diets with CrP, EOM or CrP+EOM on microflora popula-
tion of the cecl. cecal pH and fmmune response against Newcastle disease virus (s displayed in
Table 5. The treatments had no signiflcant effect on efther. total bacterlal count, gram negative
or lactobaclllus at the end of the starter period. However, at the end of the grower-finisher peri-
od. total bacterial count as well as Gram -ve bacteria were significantly (P < 0.05) reduced [n the
cecd of chickens fed the dlet supplemented with CrP+EOM as compared to the cecl of chickens
fed the other diets. On the other hand. addition of CrP, EOM or CrP+EOM had signiicantly (P <
0.05) decreased the colony forming unlt of gram negative bacterla as compared to the control.

The intestinal microflora plays a role in acquired mucosal immunity and enferitis (Cebra,
1999: Kelly and Conway, 2006). Normal gut microflora {n healthy blrds inhibits the pathoge-
nicty of Clostridia perferenges (Fukata et al., 1991). and modulates the immune responses
againsl coccidia (Dalloud et al., 2003). The results reported hereln are consistent with the flod-
ings of Ross et al. (2001) who Indicated that garlic oll possesses a substantial and broad-
spectrum antbacterial activity against Gram positive and Gram negative bacterfa. The antiml-
croblal propertles of garlic ol was attributed to its content of allicin. These properties were con-
fimed agalnst E. coll and Staphylococcus aureus (Hughes and Lawson, 19981). In addition, gar-
lic of} has been shown to inhtbit E. coll and Salmonella typhimurium in vitro (Johnson and
Vaughn, 1969). Mitsch et al. (2004) found that a specific blend of essential ol components can
control Clostridium perferinges colonization and proliferation in the gut of brofler and therefore
may he of help to prevent problems with necrot(c enteritis. Dietary addition of essentlal oll blend
showed a significant decrease in colony forming units of E. coli in 1leo-cecal digesta. Eugeno).
component of the essential olt from cloves. has been shown to Inhiblt S. typhimurium and E. coll
In vitro (Karapinar and Aktug, 1987; Helander et al., 1998). Similarly, carvacrol. a major com-
ponent of essential oll oregano has been shown to be a strong inhibitor of E.coll (Friedman et
al., 2002). Jang et al. (2007) found that dietary addition of essential ol blend showed a signifi-
cant decrease in colony forming unit of E. coli In jleo-cecal digesta. No significant differences in
PH values ol cecal content were detected due (o the dietary treatments, although dlets supple-
mentcd with EOM or CrP+EQM tended to have lower values compared to controb.

The effect of dietary treatments on the {mmune systemn respanse of brofler to Newcastle dis-
ease virus live vaccine is displayed In Table 5. At the end of the starter phase, the results
showed that supplementation of the diet with CrP+EOM had significantly (P < 0.05)} increased
haemagglutlnation (nhibition antibody dter against Newcastle disease virus when compared to
that of the control. Furthermore, the antibody titer in broller chickens fed the diet supplemented
with CrP+EOM sustained high during the grower-finisher phase and recorded a signiflcant high-
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er value as compared to that in brotler chickens fed Lhe other dielary tratements. CrP was found
to (ncrease total globuitns. immunoglobulin M (Chang and Mowat, 1892) and immunogiobulin
G (Moonesi-shagcer and Mowat, 1993). improvement {n immune response may be due (o a
reduced cortisol production assoclated with CrP supplementation. 1l had been reported that cor-
tsol has (mmunosuppresslve effect and Inhibits production and activities of ¢cytokines and anti-
bodies (Kegly and Spears, 1995). In addition. CrP supplementation (n slressed animals can
prevenl udnary losses of zZinc. fron. copper, manganese and sefenium (Anderacn ct al., 1888}
The deficlency of such minerals had been reported Lo lower resistance to dlseases (Bull, 1990).
The surpass imnune response in the group fed the dict supplemented with CrP+EOM may be
due 10 a synergislc effect between the two addltives. Herbs may have other beneficial effects
such as Immune and/or endocrine slimulants. Chang et al. (1808} found that garlic oll inh{bit-
ed _6 desturase enzyme activity and changed (he membrane arachidonic acld content of Jiver
cells in rac. both of which bhad immunomodulatory potentlal. Al-Ankari et al. {2004) related the
improved Immune response of brolter chicken because of essential oit to: increased total bile se-
cretion. improved hepatic antioxidant status, by decreasing lipid peroxddation. increased hepalic
glulathione and supceroxlde dismulasc activity.

Generally. the results of the present study indlcated thal supplementation of CrP, EOM or
CrP+EOM broller diets had beneficial effects as evidenced by improved growth performance pa-
rameters and some serum metabolites. Health status and immune response of the birds were
enhanced especially due to CrP+EOM supplementation.

Mansoura, Vet, Med. J. Vol. IX, No. 1, 2007
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Table 1. Ingredients and calculated composition af the experimental dlets’.

Ingredients

Ycllow com, ground
Soybean meal, 44%

Corn gluten meal, 60%
Fish mca). 65%

Soybean oll

Lysine-HC), 78%
DL-Mcthlonine, 99%
Limestonc

Dicalclum phosphate
Vitamin and mineral premx?
NacCl

Calculated compasition®

Experimental diets

ME. Kcal/kg
CP. %

EE. %

CF. %

Ca, %

Total P, %
Lysine. %
Mcthlonine. %

Starter Grower-finisher
56.00 62.50
31.10 22.00
4.96 5.50
3.00 3.00
1.70 3.60
0.16 0.20
0.13 0.16
1.15 t.15
1.20 1.29
0.30 0.30
0.30 0.30
3005 3211
23.0 20.0
4.4} 6.38
3.42 2.99
i.10 (.10
0.65 0.65
1.41 1.19
0.58 0.55

' slarter and grower flnisher diets were supplemented with CrP (1500 ppb), EOM {200 mg
anise oll, 200 mg oregano oil and 100 mg gartic oil /kg diet) or CrP+EOM.

¥ Provide per kg dlet: vitamin A (palmitate). 12,000 1U; vitamin D {cholecalciferol. 2.500
JU: vilamin E (_-tocopherol) 12 mg: vitamin K, (menadfone), 2.5 mg; vitamin B,, 1.2 mg;

vilamin B2, 8 mg; pantothenic acid, 12 mg: folic acid. 1.2 mg: nlacin, 36 mg: pyridoxine,

2 mg: vltamin B,,;, 0.01 mg; blotin. 0.06 mg: . Chaline, 500 mg: lron, 36 mg; copper, 5

mg; manganese, 72 mg: zinc. 60 mg, lodine, 0.45 mg,; selenium. 0.12 mg.

4 Calculated according to fecd composition tables NRC (1994).
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_Table (2) : Effect of chromium and esseatial oil mix supplementalion on growth performance of brofler chickens (Means £ SE).
Dietary {recatments
Control-diet CrP-dlet EQM-djet CrP+EOM-diet
Starter period (0-3 weeks|
Initial Body weight, g 360 <=1.52 35.66 £1.45 36334286 38.0 2208
Average body weight, g 740 »18.9° 776.66 £16.4° 843.33 =14.81* 868.33 =23.1°
Average weight gain, g/day 33.52 =0.90 35.28 20.8|° 38.43 =0.74" 39.54 =1.17
Average feed consumption, g/day 51.19 =1.74 53.01 =2.22 54.16 =1.79 54.56 =1.52
Average feed conversion ratio 1.53 20.046 1.5 =0.054 1.41 =0.055 .38 £0.038
Grower-finiaher Perlod (3-6 weeks)
Average body welght, g 1543 +30.8° 2020 £ 30.1° 2103 33 £27.7° 2239 £25.1*
Average weight gain. g 1108 =11.9¢ 1243.33 £23.33" 1260 x40.4° 1370.87 =7.44*
Average dally gain, g/day 52.52 +0.6° 59.2 x1.1* 60 =1.9° 65.26 0.4*
Average feed consumption, g/day 121.01 «2.4° 126.06 2.7 127.98 =1.6" 130.47 2.9
Average feed conversion ratio 2.3 =0.064" Z.13 «0.040P 2.14 20.041" 1,99 20.033°
- Allover performance
Average final body weight, g 1849 £30.8° 2020 £30.1° 2103.33 «27.74° 2230 +29,)°
Average daily galn, g/day 42.78 0.80F 47.24 £0.75° 49.21 =0.7¢° 5240 =0.67*
Average total feed consumption. g 86.09 £0.40F 89.53 1.9 91.06 =096 92.51 £1.32*
Average fecd conversion ratlo 2.01 =0.033* 1.89 +0.035" 1.850 x0.033™ 1.76 +0.029°

< Means In the samc row with different superscripts are significantly dlfferent (P < 0.05)
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Table (3) : Effect of chromium and essentlal oils mix supplementation on serum metabolites of broller chickens at end of the experiment'.
Dietary treatments
Control-diet CrP-diet EOM-dict CTP+EOM-diet

Glucose (mg/dl} 191.25 +3.78* 137.16 =4.35° 167.45 14.72" 136.33 +4.9°
Totat proteln (g/dl} 5.20 £0.34° 7.66 £0.82° 5.46 =0.51° 7.53 x0.71*

Total Cholesterol (mg/dl) 105.33 *2.40° 91.38 21.76° 86.0 14.16° 88.66 =1.76°
High density lipoprotein (mg/dl) 66.33 =1.45° 76.26 =0.94° 70.73 £3.62 72.96 «1.02%
Low density lipoprotein (mg/dl} 34.12 £3.05" 18.1 =2,08° 17.30 £2.33° 15.23 «0.96°

! Means : SE
* Means in the same row with different superscripts are significantly different (P < 0.05]
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Table (4} : Effect of chromium and essential olls mix supplementation on welght of lyrnphold organs and cecl at end of starter (21 day) and

grower-finisher (42 day) periods (Means » SE).

Starter
Thymus
Spleen

Dietary treatment

Controi-diet CrP-diet EOM-diet CrP+EOM-diet
Weight, g % of BW Weight, g % of BW Welight, g % of BW Weight, g % of BW
3.05 040 0.45+0.05 3.63 x0.35 0.57 £0.06 3.10 £0.46  0.47 =D.05 4.09 £10.17 0.57 =0.05
0.71 £0.13  0.10 +0.02 0.73 0.08 0.11 £0.01 0.66 £0.13 0.09 =Q.01 0.78 =025 0.1 =0.02
1.13 +023 0.16 £0.02 1.02 =0.30 0.17 =0.03 0.84 =0.14 0.13 £0.02 0.930.14 0.13 £0.02
%5.97 £0.74 09 £0.08 6.3 =0.82 1.0 20.14 5.42 £0.90 (.85 =0.17 6.75 =0.64 0.93 £0.06
6.62+1.03 033=0.04 778=+1.74 (41=:008 6.19=1.26 (.35 £0.07 §.1921.85 0.4] +0.08
1.0 £0.06 0.05+0.004 1.4520.30 0.07 001 0.94 0.0} 0.05 =Q.003 1.2 20.22 0.06 £0.01
1.54 20.15% 0.08 20.0058° 1.91 =0.10~ 0.09 =0.003° 2.15 £0.06" 0.11 £0.002° 2.26 =0.[] 0.1l £0.003*
18.43 +2.9 0.99 0.i6 16.3621.3 0.85 :Q.OS 15.35 20.68 0.87 £0.06 13.83 «1.34 0.70 20.00

** Means In the same row with different capital or small superscripts are significantly difrerent (P < 0.05'
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Table (5} : Effect of chromium and essential olls mix supplementation on microflora population. cecal pH and Log GM of Hl titer against
Newcastle virus at end of starter (21 day) and grower-flnisher (42 day) periods (Means = SE).
Dictary treatments
Control-diet CrP-dlet EOM-diet CrP+EOM-diet
Starter
Total bacterial count log/g 8.69 =0.96 7.79 =0.72 8.65 +0.93 8.46 +0.71
Gram —ve. l0g/g 6.0 £1.30 4.19 :0.68 5.87 21.35 5.84 =1.12
Lactobacillus, log/g 8.52 +0.09 9.34 £0.48 8.52 =0.88 8.72 +0.45
PH 6.75 =0.64 6.30 =0.73 5.97 =0.62 5.42 +0.92
HI' 1.30 =1.05° 202=z1.8% 202 :1.6%® 2.42 =217
Grower-finisher
Total bacterial count, log/g 1¢.12 «0.07™ 9.72 = 0.25* 9.67 =0.30% 9.30 £0.13°
Gram —ve, log/g 8.07 +0.32* 6.01 =0.78° 5.84 +0.23° 5.80 =0.12°
Lactobacillus, log/g 9.0 +0.51 9.25 £0.75 9.47 +0.25 9.50 +0.38
pH 6.62 £0.06° 6.55 =0.03° 6.52 20.12° 6.27 +0.06"
HI' 1.22 20.757° i.12 £0.75° 1.12 20.75 " 2.38x1.9"

‘ Log geometric mean of antibody titer + SD.

® Means Ln the same row with different superscripts are significantly different (P < 0.05)
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