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Abstract: This experiment was conducted to investigate the effect of different levels of chromium chloride on
performance and immune responses of broiler chicks. Three hundred and one days old broilers (Ross 308) were
allocated to five treatments with four replicates in a completely randomized design. Treatments supplemented
with O (contrel), 400, 800, 1200 or 1600 ug kg™ chromium in the form of chromium chloride. Bedy weight, feed
mntake and feed conversion were measured mn different periods. At 18 and 28 days serum antibody titres against
newcastle and mfluenza virus were determied. At 42 days, heterophul to lymphocyte and albumin to globulin
ratios were measured. Lymphoid organs and carcass traits were measured at 42 days. Body weight improved
significantly (p<0.03) in breilers fed 1600 pg kg™ supplemental chromium. Feed intake, feed conversion,
lymphoid organs and carcass traits (except of carcass yield) were not affected by supplemental chromium
(p=0.05). Antibody titres against newcastle virus in broilers received 1600 pg kg™ chromium supplementation
were elevated (p<0.05). Heterophil to lymphocyte and albumin to globulin ratios were not affected by dietary
chromium (p=0.03). The results of this experiment indicated that chromium supplementation improved body

weight, carcass vield and antibody titre against Newcastle virus in broiler chicks.
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INTRODUCTION

Trivalent Chromium (Cr'") is a well known essential
trace element for iuman and animals (Schwartz and Mertz,
1959). Cr is a component of an oligopeptide low molecular-
weight Cr-binding substance, chromodulin, functioning as
a part of the insulin signaling auto-amplification
mechanism (Vincent, 2000). This stimulation of insulin
action, which 1s directly proportional tothe Cr content
of the chromodulin, occurs without changing the
concentration of msulin required for half-maximal activity
(Vincent, 2000). This element 1s also mvolved in
carbohydrate, lipid, protein and nucleic acid metabolic
function (Ohba et al., 1986, McCarty, 1991).

Dietary Cr supplementation has been shown to
positively affect growth rate and feed efficiency in
growing poultry (Jackson et al., 2008, Samanta et al.,
2008; Uyanik et al., 2002; Sahin et al., 2002; Lien ef al.,
1999, Amatya et al, 2004). Improvements in immune
responses been observed when Cr were
supplemented to broilers (Toghyam et al, 2007,
Luo et al, 1999), stressed feeder calves (Chang and
Mowat, 1992; Moonsie-Shageer and Mowat, 1993) and

have

dawry cows (Burton et al, 1993). However,
recommendations regarding the exact dietary inclusion
level of Cr’ in diets of livestock, including poultry are yet
to be established (NRC, 1994) and thus, need further
research.

The present experiment was conducted with broiler
chickens receiving either no Cr supplementation or
different levels of Cr from Cr chloride. The objective of
this study was to assess the effects of these supplemental
Cr on performence and immune responses of broiler
chicks.

MATERIALS AND METHODS

Birds and diet: Three hundred days old Ross 308 broiler
chicks were purchased from a local hatchery. Immediately
after arrival, water containing glucose and electrolytes
was offered to the burds, followed by weighing and
placing of the birds on litter in pens measuring 1.2x1.2 m.
A single pen constituted a replicate and the pens were the
experimental units in the present investigation. The birds
were divided according to their body weight mto five
designated treatment groups, with each group consisting
of four replicates (n = 15 per replicate).
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Birds were fed ad libitum with a com-soybean meal
basal diet for starter from 0-10 days (ME: 2825 keal kg,
CP: 22.28%), grower from 11-28 days (ME: 3000 keal kg™,
CP: 20.5%) and finisher from 29-42 days (ME: 3050 Kcal
kg™, CP: 18.6%). The basal diets were formulated to meet
the nutrient requirements of Ross 308 broiler clucks.

The birds received dietary Cr* supplementation for

42 days (days 1-42) and the dietary treatments consisted
of feeding the birds a basal diet (control), the basal diet
supplemented with 400, 800, 1200 and 1600 ug Cr kg™
Chromium chloride (manufactured by Merck company,
Germany) containing 18.5% Cr was the source of the
supplemental Cr*. The unsupplemented basal starter,
grower and fimisher diets contamed 3.21, 3.82 and
4.21 mg kg™' Cr, respectively, as measured by atomic
absorption spectrometer with a graphite furnace
(Perkin-Elmer, A Analyst 600, USA).
Performance and carcass traits: Body weight, feed
intake and feed conversion ratio were measured at 11, 28
and 42 days of age. At 42 days of age three birds were
chosen randomly from each replicate, slaughtered and
abdominal fat pad, liver and pancreas were removed,
weighed and expressed as a percentage of live body
weight.

Lymphoid organs: Three birds from each replicate were
slaughtered on day 42 and lymphoid organs such as
thymus, spleen and bursa of Fabricius were collected,
welghed and expressed as a percentage of live body
weight.

Immune responses: All birds were mtramuscularly
immunized with killed vaccine of Newcastle and Avian
Influenza (H9 N2) viruses at age of 8 days. On days 18
and 28, blood samples were collected from the wing vein
of three birds per replicate and serum antibody titer
against Newcastle and Influenza viruses were determined
by Haemagglutination Intubittion (HI) test and were
expressed as the logarithm base 2.

At 42 days of age, blood samples of three chicks from
each replicate were obtained from the wing vem using
heparin as anticoagulant. Blood smears were prepared

using May-Grunwald-Giemsa stain and heterophil to
lymphocyte ratios were based on a total of 100 cells
(Gross and Siegel, 1983).

Serum protein  fractions separated by
electrophoresis (150 V/25 min) in cellulose polyacetate.
Five fractions were obtained (albumin, «,, «,, p and y
globulin) and albumin to globulin ratio was calculated.

Wwere

Statistical analysis: The experiment data were analyzed
by analysis of variance procedures appropriate for a
completely randomized design using the GL.M procedures
of SAS Institute (1997). Significant differences (p<<0.035)
among treatment means were determined using Duncan’s
new multiple range test.

RESULTS

The effects of Cr supplementation on performance
of broiler chicks are shown in Table 1. Supplement of
1600 pg kg™ Cr to broiler diets significantly increased
weight gam (p<0.05) and body weight of broilers at
42 days of age. Feed consumption and feed conversion
ratio of broilers was not affected by different levels of
supplemental Cr (p=>0.05).

Table 2 shows the effects of Cr supplementation on
carcass traits of broiler chicks. Carcass yield and
abdominal fat were not significantly affected by
supplemental chromium (p=>0.035). Carcass yield of broilers
fed 1600 ug kg ™' Cr tended to increased and abdominal fat
to decreased in broeiler fed 1200 and 1600 pg kg™ Cr
(p=0.05). Percentage of liver and pancreas to live body
weight were not affected by different levels of Cr.

Chromium supplementation had not significant
(p=0.05) effect on lymphoid organs weight (Table 3).
However, spleen weight of broiler chicks fed 1600 pg kg™
Cr were greater than other groups and control.

The effects of Cr supplementation on antibody
titers against Newcastle and Influenza virus are shown
in Table 4. Antibody titers against Newcastle virus at
18 days were sigmficantly affected by supplemental Cr
and broilers fed 1600 ug kg™ Cr had higher antibedy titers
1in comparison with control (p<0.05). Cr supplementation
not sigmificantly (p=0.05) tended to elevate antibody titers
against Influenza virus at 18 days.

Table 1: Effect of different levels of chromium chloride on performance of broiler chicks

Chromium chloride (ug kg™)

Parameters Control 400 800 1200 1600 SEM
Final live weight (g) 2091.30F 2096. 70 2106.00° 2097.20¢ 2156.70° 15.200
Weight gain (g day ™) 30.00° 50,200 30.40° 50,100 51.60° 0420
Feed intake (g/bird/day) 85.30 85.40 85.10 85.50 85.40 1.540
Feed conversion ratio (feed: gain) 1.71 1.70 1.69 1.71 1.65 0.189

#*Means within the sarme row without cornmon superscripts differ significantly (p<0.05)
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Table 2: Effect of different levels of chromium chloride on carcass traits of broiler chicks at 42 days of age

Chromium chloride (ug kg™")

Carcass traits* Control 400 800 1200 1600 SEM
Carcass 68.70(F 69.70(F 70.00(¢ 69.90(F 71.500¢ 0.682
Abdominal fat 1.48¢° 1.560° 1.59¢¢ 1.340° 1.35C° 0.981
Liver 2120 2.180 1.960 1.930 2.160 0.451
Pancreas 0.207 0.206 0.206 0.198 0.201
Table 3: Effect of different levels of chromium chloride on lymphoid organs of broilers at 42 days of age

Chromium chloride (ug kg™")
Lymphoid organ* Control 400 800 1200 1600 SEM
Bursa of fabricius 0.054 0.059 0.062 0.063 0.061 0.012
Spleen 0.122 0.112 0.119 0.124 0.182 0.074
Thymus 0.296 0.184 0.166 0.287 0.191 0.253

="Means within the same row without common superscripts differ significantly (p<0.05), *: Percentage of live weight

Table 4: Effect of different levels of chromium chloride on antibody titers
against Newcastle and Influenza virus at different ages

Chromium Newcastle (log, HItiter) Influenza (log, HI titer)
levels

(ug kg™ 18 days 28 days 18 days 28 days
Control 1.53° 1.33 3 2.53
400 2.66% 1.53 4.33 3.53
800 1.83® 1.66 3.83 3.16
1200 2.66%® 216 3.53 216
1600 2.83® 1.33 3.83 2.66
SE 0.37 0.35 0.71 0.45

Table 5: Effect of different levels of chromium chloride on Heterophil to
Lymphocyte ratio (HL) and Albumin to Globulin ratio (A/G) at
42 days of age

Chromium

levels (ug kg™ H/L A/G
Control 0.650 0.590
400 0.630 0.500
800 0.720 0.530
1200 0.590 0.640
1600 0.430 0.680
SEM 0.082 0.055

“*Means in the same column with no common superscripts differ
significantly (p<0.05)

Table 5 shows the effects of Cr supplementation on
Heterophil to Lymphocyte ratio (H/L) and Albumin to
Globulin ratio (A/G) at 42 days of age (p=0.05). Cr
supplementation had not sigmficant effect on H/L and
A/G. However, H/L tended to decrease 1n broiler chicks
received 1600 pg kg™ Cr.

DISCUSSION

The present study revealed that Cr supplementation
particularly at level of 1600 g kg™' improved the
performance of the broiler chickens in terms of live-weight
gain. This is in agreement with the observations of
Nam ef al. (1995) and Amatya et al (2004) reported
performance of broilers received Cr chloride was
mnproved. Lien ef al. (1999) reported that 1600 and
3200 ug kg™ Cr picolinate supplementation in a broiler

diets improved live weight gain. Kim et al. (1996) also,
observed that 1600 pg ke Cr picolinate supplementation
increased the weight gain in broilers. Toghyam ef al.
(2006) reported body weight of broiler chicks received
1500 pg kg™ Cr in heat stress condition improved but
feed conversion were not affected. Improvement in
growth performance maybe related to  better
metabolizability of nutrients by Cr supplementation
(Ahmed et al., 2005).

The results of this study that Cr
supplementation increased carcass yield and tended to
decrease abdominal fat (Table 2). Tn accordance with
these results, increasing carcass yield and decreasing

indicate

abdominal fat content m broilers has been reported
for diets supplemented with Cr (Salun et af, 2002,
Debski et al., 2004). Samanta et al. (2008) reported dietary
Cr supplementation improved carcass vield of broilers. In
broiler chickens, supplementation of 100-400 ug kg™ Cr
increased carcass protein with a simultaneous reduction
in the fat content of the carcass (Kim et al, 1996).
Accretion of protein in the carcass was perhaps due to
the potentiation of insulin action under the influence of Cr
that might in turn have promoted the tissue uptake of
protein. On the other hand, Cr was found to exert
inhibitory effects on in vitro lipogenic activity in chick
adipose tissue (Kim ef al., 1996).

Dietary Cr supplementation mcreased antibody titers
against Newcastle and Influenza virus (Table 3). The role
of Cr m the immune responses of mammals and chicken 1s
well established (Burton et ai., 1993; Lee ef al., 2003). It
has also been reported that chromium modulates the
immune response through its effect on cytokine release
(Wang et al., 1996). However, the results obtained so far
had been inconsistent, varying with each experiment.

Elevated antibody  titer  against
disease was reported in broiler chicks with supplement
of 2 or 10 mg kg™ Cr, either in the form of CrCl, or yeast

Newcastle
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(Guo et al, 1999). Lee et al. (2003) reported antibody titer
against infectious bronchitis was improved in broiler
chicks fed 400 pg kg™ Cr picolinate. Bhagat ef al. {(2008)
reported supplementation of chromium at appropriate
dose might be helpful to enhance the TFN-¢ mRNA
expression in response to Newcastle disease vaccine.
Reports on swine, bovine and other species suggested
variable immune response by the chromium. Reports exist
of suppressed (Khangarot et al., 1999) or enhanced
(Burton et al., 1993) or no significant effect of Cr on
mmmune status (Van De Ligt et al, 2002). Disparity
amongst various reports could be due to the differences
in chromium form, dosage, route or species.

CONCLUSION

The results of this study showed that dietary
supplementation of Cr chloride, at level of 1600 ug kg™
mnproved performance, carcass yield and some immune
respenses in broiler chicks.
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