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SUMMARY

An experiment was conducted using 360 one day
old sexed male broiler breeder COBB chicks to
investigate the effect of dietary Cr source (inor-
ganic-organic) supplementation in broiler diets
with or without addition of probiotics in drinking
water on productive performance and immune

status of broiler chicken.

Inorganic Cr source (chromium chloride) was
supplemented to the basal diets of two groups,
the first group drank water with 1ml/L probiotic
and the second group drank water without probi-
otic. Organic Cr source (OCY) was supplemented
to the basal diets of another two groups, one of
them drank water with 1ml/L probiotic and the
second group drank water without probiotic. Cr

sources were supplemented at the same dose (4.0

mg Cr/kg diet). The experiment was extended for

6 weeks.

Body weight development, body weight gain,
feed intake and FCR were calculated weekly.
Serum GOT,GPT, uric acid and creatinine were
determined. Lymphoid organs weight (bursa,

spleen, thymus) were recorded.

Both Cr sources supplementation increased body
weight gain of the birds significantly except chro-
mium chloride with probiotic addition which
showed non significant increase. Feed intake
from either inorganic or organic Cr source was
lower than the control group. FCR was improved
by Cr supplementation in both sources, but inor-
ganic Cr supplementation showed better FCR
than organic Cr source. Over all results of HI test,
skin response test, lymphoid organ weight

showed that supplementation of Cr in both source



was stimulate the immune response of bird.

The current study indicated that dietary Cr sup-
plementation (inorganic- organic) in broiler diet
achieved maximal performance of broiler chick-
en. Inorganic and organic Cr supplementation
stimulates immune response of the birds in vari-

ous degrees.

INTRODUCTION

Chromium (Cr) has been considered an essential
trace element for animals many years ago(NRC,
1980). It is involved in various metabolisms in-
side the animal body, carbohydrate(Matthews et
al, 1997),
lipid (Lien et al, 1999), nucleic acid(Okada et al,
1982).

protein (Evans and Bowman, 1992),

Many researchers indicated that dietary chromi-
um supplementation in broiler diets improve
chickens performance (Mohamed and Afifi 2001,
El- Kaiaty et al,2005, Kroliczewska et al,2005and
Toghyani et al,2006). In contrary (Bee et al,
1999, Uyanik et al, 2002and Debski et al, 2004)
noticed that chromium supplementation did not

affect body weight gain of broilers.

Immune response against ND was increased
when chicks adminstred chromium (El-Kaiaty et
al, 2005 and Ghoraba,2005).Anderson et al.
(1996) concluded that chromium incorporation
into animal tissues is highly dependent upon the

form. Mowat. (1997), stated that bioavailability

of organic Cr is around 25-30% and inorganic
chromium form poor availability when the two
general forms of chromium have been used in diet
supplementation. Lukaski (1999) concluded that
the inorganic and organic chromium forms seem

to have various availability.

Therefore, it was of interest to compare the per-
formance of broiler chickens raised on dietary
supplementation of organic vs inorganic form. It
was found that probiotics enhance mineral ab-
sorption (Kralik et al, 2004).

The main objective of the present study is to in-
vestigate the effect of dietary Cr source (organic
and inorganic) supplementation in broiler diets
with or without addition of probiotics on broiler
performance as well as the immune status of the
birds.

MATERIALS AND METHODS

The current study was conducted at the Dept. of
Nutrition and Clinical Nutrition, Faculty of Vete-
rinary Medicine, Cairo University. A total of 360
one day-old- male broiler breeder Cobb chicks
were fed on the starter diet from one-day-old until
second weeks of age, grower diet from second
week of age until fourth weeks old and finisher
diet from fourth weeks old until the end of the
study. The study was conducted for 6 weeks of
age. The basal diet was formulated to meet the
(Table

breeding catalogue recommendations

1).
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Table (1) Composition and calculated analysis of the basal diets.

LS

Ingredient Starterdiet% Grower diet% | Finisher diet%
Ground yellow comn 50.9 60.4 61.3
_Soy bean meal (44% CP) 40.50 27.27 26.00
Corn gluten meal (60%) ' 5.0 4.0
| Vegetable oil 4.5 3.0 4.7
Ground lime stone 1.65 1.65 1.55
Mono-calcium phosphate 1.45 1.45 1.35
Vitamin and mineral premix* 0.25 0.25 0.25
salt 0.35 0.35 0.35
Sodium bicarbonate 0.20 0.20 0.15
DL-Methionine (99%) 0.200 0.175 0.172
lysine 0.255 0.178
Calculated analysis
ME kcal/kg 2992.24 3082.07 3187.03
CP% 22 20 19
EE% 7.00 5.78 7.46
CF% 4.13 348 3.39
Ca% 1.00 0.91 0.93
Available P% 0.5 0.45 0.42
Lysine% 1.3 1.1 1.1
Methionine% 0.56 0.55 0.53
Methionine + cystine % 0.92 0.89 0.84

* Premi)f of MUYCO company it‘s Vitamin and mineral content/ 2.5kg premix (Muvco premix): vitA 12000.000 IU, vitD; 2000.0001U, vitE
10grp, v1tKlgm, vitB, lQOOmg, vitB, 5gm, vitBs 1.5 gm, pantothenic acid 10gm, vitB,; 10mg, niacin 30gm, folic acid 1000mg, biotin 50mg,
choline chloride 600gm, iron 30gm, manganese 60gm, copper 4gm, iodine 300mg, cobalt 100mg, selenium 100 mg and zinc 50gm,

The birds were vaccinated against ND at 7, 21,
35 day old and against Gomboro at 12,24 day
old by eye drop of live vaccine in the both.
While, the birds were vaccinated S/C injection
against avian influenza virus at 7 day old with

killed vaccine { H5N2 ).

At the begging of the experiment, the birds were
randomly divided into six equally groups . The
six experimental groups were designed as follow
(table2); group (1) kept for control without any

supplementation in feed or water. Group(2) with-
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out any supplementation in feed but probiotic
was added in drinking water at Iml/L. Group
(3,4) were supplemented with 4.0 mg Cr/kg diet
chromium chloride (inorganic Cr source) and
with 1ml/ L probiotic addition in drinking water
for group (4) only. Group (5,6) were supplement-
ed with 4.0 mg Cr/kg diet chromium yeast (OCY)
as organic Cr source and with 1ml/L probiotic ad-
dition in drinking water for group (6) and without

probiotic addition in drinking water for group (5).



Table (2): the experimental design

Experimental supplementations
Chromium forms
Group Diet Probiotic N - -
Drinking water tnorgame organic
ml/L *%«Chromium Chloride *#**+Chromiom Yeast
mg/kg mg/ke
1{control) basal diet - —— PR
2 basal diet o
3 basal diet ——— 20 > J—
. 1.0 >
4 basal diet » -
. >
5 basal diet - — 4000
1.0 >
6 i I
basal diet 4000

***Chromium Chloride (19.5% chromium).
***+*Chromium Yeast (OCY) (1000mg/kg chromium).
»  Furnish 4.0 mg Cr/kg diet.

Body weight development, body weight gain,
feed intake and feed conversion ratio were calcu-
lated weekly. At the end of the experiment lym-
phoid organs (thymus, bursa and spleen) weight

were recorded.

Blood samples collected at 42 day of age to ob-
tain serum for determination of Serum Glutamic
Oxal Acetic Transaminase (SGOT) (Reitman and
Frankel, 1957) , Serum Glutamic-Pyruvic Trans-
aminase (SGPT) ( Reitman and Frankel, 1957),
Serum Uric Acid (Barham and Trinder, 1972)

and Serum Creatinine(Larsen, 1972).

Five birds from each group were subjected to
skin response test at 40th day of age according to
Uyanik et al. (2002) by inoculated intra dermal in
the right wattle with 0.1 ml of 1.2 mg protein / 2

10

ml phytohemagglutenin (PHA) suspension in
sterile distilled water. The left wattle was inocu-
lated with sterile distilled water as a control. The
thickness of the wattle was measured with calab-
erator just before and at 6,12,18 and 24 hr after
injection. Investigation of HI for ND It was done
by micro technique according to ( Takatasy,
1955).

Obtained data were calculated and statistically an-
alyzed according to Wayne, 1998 by SPSS 11
version for Windows. The differences between
groups were determined with variance analysis
(one-way analysis of variance [ANOVA] using
the probability level of 0.05 for the rejection of
the null hypothesis. Significant differences
ambng means were determined by the Student-

newman-kuels test. Among means were deter-
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mined by the Student-newman-kuels test.

RESULTS AND DISCUSSION

1-Body weight development

The present data of body weight development (ta-
ble3 ) indicated that body weight of the birds re-
ceived Cr in both sources ( inorganic/ organic) in-
creased significantly comparable to control
except that group which fed inorganic Cr source
with addition of probiotic in drinking water
which showed non significant increase. Krolic-
zewska et al., (2004) reported that the Cr supple-
mentation increased growth performance parame-
ters of broiler. El- Kaiaty et al., (2005) and
Kroliczewska et al., (2004) reported that Cr yeast
in broiler diets lead to significant improvement in
body weight. However, the best body weight de-
velopment achieved in group fed on inorganic Cr
source ( chromium chloride) without addition of
brobiotic. Rosebrough and Steele (1981) conclud-
ed that dietary supplementation of Cr chloride
improved body weight of turkey poults. Mo-
hamed and Afifi., (2001), Debski et al (2004) and
Eren and Baspinar (2004) indicated that birds re-
ceived Cr chloride in the diet had significant in-

crease in body weight.

2- Body weight gain

Table (4) indicated that all the Cr treated groups
in both source had higher body weight gain as
compared to control group. Whereas the highest

body weight gain was recorded in inorganic Cr
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source (Cr chloride) without addition of probiotic
supplemented group. This finding is agreed with
Debski et al (2004). Body weight improvement
achieved due to Cr supplementation may be at-
tributed to the role of chromium in carbohydrate,
lipid, protein and nucleic acid metabolic func-
tions (Anderson and Kozlovsky, 1985). Okada et
al., (1983) suggested a biological function of
chromium in nucleic acid metabolism Ribonucle-
ic acid synthesis in mouse liver was significantly
increased by trivalent chromium, in the presence
of DNA or chromatin. These effects were also
present when the DNA or chromatin was first
complexes with chromium prior to incubation.
Chromium promotes glucose metabolism, en-
hances glycogenesis from glucose and accelerates
glucose transport (Rosebrough and Steele, 1981).
Chromium is also a cofactor of insulin, promot-
ing insulin activity (McCarty,1991). Insulin can
also stimulate anabolism and inhibit catabolism

(Lien et al., 1999).

3- Feed intake

The current results of total feed intake as com-
pared to control ( table4 ) indicated that total feed
intake of broiler chicken fed on Cr supplemented
diets in both source was lower than control
group. Motozono et al.,(1998) noticed that feed
intake tended to decrease in the all of Cr supple-
mented diets groups and yeast Cr (400 ppb) tend-
ed to have a greater negative effect on feed intake
than Cr picolinate. Also Uyanik et al. (2002) con-
cluded that the chromium chloride at 20 mg / kg

11



reduced feed consumption by 18.57%.

4- Feed conversion ratio

The obtained FCR figures ( table 4 ) revealed that
their were marked improvement in FCR in all Cr
treated groups as compared with control. The
finding confirm the work of Mohamed and Afifi
(2001) and Uyanik et al (2002).

Regarding the Cr sources supplementation, inor-
ganic Cr ( chromium chloride) supplemented
group showed better FCR than those obtained
from organic Cr ( Cr yeast) supplemented group.
These results are closely in agreement with Gho-
raba (2005).

General FCR improvement in all experimental
group attributed to high gain and low feed intake
recorded in the current work comparable to con-

trol group.

5- Immune response

A- HI against ND

Table (5 ) revealed that HI titer of chicken re-
ceived diet supplemented with organic Cr ( chro-
mium yeast) was significantly increase when
compared with those of other groups. Guo et al
(1999) concluded that Cr yeast increased serum

antibody titer to Newcastle disease virus.

Inorganic Cr ( chromium chloride) showed non
significant increase in HI titer. Mohamed and Af-

ifi (2001) concluded that dietary supplementation

12

of chromium chloride significant increase heama-
glutinine antibody titer at 21 and 28 days post im-
munization with sheep red blood cells.

B- Skin response against phyto heam aggluti-
nie (PHA)

Data in table (6 ) showed that all the experimen-
tal groups were reacted positively at 6 hr post in-
jection . the highest response were recorded in Cr
supplemented groups except that one which fed
on inorganic chromium with probiotic. Uyanik et
al (2002) concluded that high response to PHA
was recorded in broiler chicken fed on chromium

supplemented diets.

C- Lymphoid organ weight

Lymphoid organs ( bursa, thymus, spleen) weight
present in table (7 ). There is non significant dif-
ference between bursa weight of the treated
groups and the control while bursa weight of
chromium chloride with probiotic group showed
significant decrease as compared to control. This
finding are disagree with Guo et al. (1999) who
found that fowls given diets with chromium chlo-
ride sources had a higher fabricius bursa weight

than those given diets with yeast chromium.

Spleen weight not affected by any dietary treat-
ment. While thymus weight showed a significant
increase in group fed on chromium chloride sup-

plementation.

This results is agree with Mohamed and Afifi
(2001) who indicated that the thymus weight

Vet.Med.J.,Giza.Vol.56,No.2(2008)



where significantly increased in Cr supplemented

group.

The mechanism by which chromium enhances
the immune system may be attributed to reduced

serum cortisol levels which known to suppress

6- Liver and kidney function tests

Table (8 ) revealed that Cr supplementation in
both sources have no effect on GOT, GPT, aric
acid or creatinine. The finding indicated that the
Cr supplementation in both source has no deleter-

jous effect either on liver or kidney function Mo-

the immune system, Mohamed and Afifi,2001.

hamed and Afifi,2001.

Table (3): Effect of chromium ( organic or inorganic) supplementation with or without probiotic on weekly body weight
development of broiler chicken (g) '

Chromium Chromium
Group Chloride Yeast
Probiotic Chromium Chromium ’
Control 4mg Cr/kg diet 4mg Cr/kg diet
Iml/L drinking Chloride Yeast
+ Probiotic + Probiotic
water 4mg Cr/kg diet 4mg Cr/kg diet
Age Iml/L drinking 1ml/L drinking
water water
Initial 40+053° 40 £.0.53° 40 +0,52° 40 0.50° 40 0.51° 40+0.51°
1 week 155+ 2.06° 158£2.04° 15642.19° 150+1.86° 150£2.21° 150£1.72°
2 week 32444.95% 3524425 % 314+3.88 7 299+3.65° 330+4.44% 349:48% |
3 week 600+10.45° 659+7.71° 6254642 % 617+7% 627896 ™ 59541036
4 week 1242+14® 1239£11.3® 127841139 ® 1246£11.27% 128541796 % | 1304+18.49°
Sweek | 168845.7% 1795£18.29° 1821£14.09° 1738£13.54 ™ 1763£22.63 | 175482227 |
6week | 2223+59.88°% | 2271£21.98% 242841747 ° 22663227 2356+3585% | 2376431.64° |

Values are means + SE of the mean.

Values in the same raw with different superscripts are significantly different at P<0.05

Vet.Med.J.,Giza.Vol.56,No.2(2008)
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Table (4): Effect of chromium ( organic or inorganic) supplementation with or without probiotic on body weight
development, body weight gain, feed intake and FCR of broiler chicken

Chromium Chromium
- . Chloride . Yeast
cor | I | o | i | O | gt
, + Probiotic .| +Probiotic
water 4mg Cr/kg diet i drnking 4mg Cr/kg diet L drinking
water water
Initial wt (g) 41053 40£0.53° 40052° 40+0.50* 400.51° 400.51°
Final wt (g) 23+5088% | M2 98™ [ 248:1747%7 | 266:207™ | 2356£3585% | 23763164
Weight gain(g) 283 31 JALS me 2316 2336
Total feed intake
(® 4066 3783 3738 3657 3871 3649
FCR 1.86 169 1.56 1.64 1.67 1.56
Values are means + SE of the mean,

i

Values in the same raw with different superscripts are significantly different at P<0.05

Table (5): Effect of chromium { organic or inorganic) supplementation with or without problotlc on heamaggiutination

inhibition (HI) fiter agamst ND virus vaccination of broiler chicken

Chromium .
roap Chloride .| Chromium Yeast
Probiotic Chromiym | - , Chromium | 4mg Cr/kg diet
Control Iml/L drinking Chloride - 4':%5;{5% ;llet Yeast + Probiofic
Ag water 4mg Crikg diet Il drinking 4mg Crkgdiet | Iml/L drinking
i o
2w | 303 14H0.245™ 1£032° 1440 245% 2640.45° 18037
T
4w | 282049 26121 3808 28:092° 30837 44404
bw | 345" 540,95 384037 3.6:0.245" 5.440.58° 3440.245%
Values are means + SE of the mean.

Values in the same raw with different superscripts are significantly different at P<0.05
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Table (6): Effect of chromium ( organic or inorganic) supplementation with or without probiotic on the skin response (cm) in
thickness of broiler chicken

Chrominm Chromium
roup Chloride Yeast
Probiotic . Chromium .
Control . Chromium Chloride | 4mg Cr/kg diet 4mg Cr/kg diet
1mU/L drinking Yeast
4mg Cr/kg diet + Probiotic + Probiotic
water . 4mg Cr/kg diet .
¢ 1mbL drinking Iml/L drinking
Time water water
L R L R L R L | R | L R L
Ohr | 0128 { 0.131 | 0.118 0.124 0.147 0;152 0.136 | 0.1461 0.144 | 0.145 | 0.143 | 0.151
+0.007 | £0.005 | +0.005 | +0.005 | +0.007 +0.005 | £0.007 | £0.0086 | +0.01 | £0.008 | +0.003 | +0.002
Ghr 021 | 0138 | 0212 0.134 0.228 0.157 0.206 | 0.146 0204 | 0.145 | 0202 | 0.158
+0.01 | £0.007 | £0.017 | £0.007 | 0,02 0,003 | £0.004 | +0.008 | +0.015 | +0.008 | +0.014 | £0.004
12hr | 0.179 | 0.138 | 0.188 0.124 0.209 0.157 0.196 | 0.146 0:19 | 0.143 | 0.196 | 0.151
+0.01 | £0.007 | +0.007 | +0.005 | 0.011 +0,003 | +£0.009 | +0.008 | +0.014 | +0.01 | £0.009 | £0.002
18hr 0.2 0.138 | 0.204 0.124 0.214 0.152 0.196 | 0.146 0204 | 0.145 | 0202 | 0.147
£0.01 | £0.007 | +0.013 | £0.005 | +0.008 +0.005 | +£0.014 | +.009 £0.02 | +0.008 | +0.004 | +0.002
24hr | 0.224 | 0.138 | 0.188 0.124 0222 0152 | 02 0.146 022 | 0.145 | 0218 | 0.147
0.006 { £0.007 | £0.006 | £0.005 | +0.007 +0.005 | £0.008 | +0.009 | 20.007 | £0.008 | +£0.007 | +0.002

Values are means + SE of the mean.

Table (7): Effect of chromium ( organic or inorganic) supplementation with or without probiotic on the lymphoid organ

weight of broiler chicken(g)

Group Chromium
Probiotic Chromium Chloride Chromium Chromium Yeast
Control Iml/L . 4mg Cr/kg diet 4mg Cr/kg diet
. - Chloride N Yeast A

lympheoid drinking 4mg Crfkg diet + Probiotic 4me Crlka diet +Probiotic
organ water 8 tml/L drinking g LIkE 1ml/L drinking water

weight water

bursa | L77:04° | 192+0.2° 1.3140.3% 0.8560.1°¢ 1.12603% 117402

“spleen | 29K | 28407 3.61=12° 268:04™ 2.19£05° 275:0.7°"

thymus. | 9.16+2.3% [ 10.66+3.1™ | 13.9925" 79806° 10.53£1.3% 11342.1%
Values are means + SE of the mean. '
Values in the same raw with different superscripts are significantly different at P<0.05
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Table (8): Effect of chromium (organic or inorganic) supplemetation with or without probiotic on some liver enzymes

and kidney function of the broiler chicks

. Chromium
Group Chromium Y
. . . cast
Probiotic Chromium Chloride Chromium 4mg Crkg
Control sy Chloride | 4mgCrikgdiet |  Yeast B
1ml/L drinking v o diet
ot 4mg Ci/kg | +Probiotic | 4mgCrikg + Probiotic
water diet | ImlLdrinking | diet iy
Age water drinking water
GPT _ )
(unit/m) | 6w | 16.63£2.67 | 156240.05 | 1554419 14.6+1.45 16.8742.6 14.86+2.6 ns
GOT '
(unit/ml) | 6w 56.8+8.5 63094395 | 542424 | 56.75+4.04 55.345.6 54.1742.2 ns
Urie acid
(mg/dl) 6w 4.82+).77 4.7£1.05 54095 5624115 5012117 5.19+1.50 ns
Creatinine
{mg/dl) 6w 2.4240.54 2.5+£0.42 2.4340.46 2.32£0.19 2.380.43 2434071 ns

Values are means + SE of the mean.
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