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SUMMARY

Three thousands day old chicks (Cobb) were
divided into two groups and reared identically.
The first gorup (high energy treatment) was fed a
starter diet (24% CP, 3300 Kcal/kg ME) then a
grower dict (21% CP, 3100 Kcal/kg ME)
followed by a finisher diet (19% CP, 3100
Kcal./kg ME). 2% Ultrakcal® was added to adjust
these levels of energy. The second group
~(Lnonm:ntional energy control) was fed a prestarter
diet (24% CP, 2900 Kcal/kg. ME) then a starter
Ji:(ji;ict (21% CP, 2800 Kcal./kg ME) and a grower
diet (19% CP, 2800 Kcal /kg ME). Body weight
was significanlty higher in birds fed high energy
‘diet and the feed conversion ratio was
'%gniﬁcantly lower than the control group. The
litter of the high energy treatment maintained a
stable pH throughout the experiment and optimum
- Moisture content indicating good quality litter.
}:hc sustainability of the maternal immunity for
30& ND and IBD was not affected by the dictary
treatment. The non specific immune response (o
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SRBCs was significantly higher in birds fed high
energy ration, also, the stimulation index of
lymphocyte transformation was significantly
increased as compared with those of the

conventional energy treatment.

INTRODUCTION

Broiler chickens have traditionally been fed
relatively high energy diets because, in addition to
promoting efficient feed utilization, it is also
assumed that this type of diet maximizes growth
rate (Leeson and Summers, 1991). Animal fat or a
blend of vegetable oil and animal fat is commonly
added to poultry diets to reducc dustiness,
lubricate pellet diets, increase the dictary energy
and improve the utilization of metabolizable

energy calories and protein.

Broilers receiving high cnergy diet had a lower
feed conversion and feed intake than birds

receiving normal energy level diet (Lytle and
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Messing, 1976, Coon ¢t al., 1981 and Lei and Van

Beek, 1997). Similarly, broilers that were fed
commercial hydrolyzed animal fat-vegetable oil

blend gained more weight and had a Jower feed:

gain ratio than broilers fed no added fat or lower

levels of fat (Brue and Latshaw, 1985).

ultry litter is an
to obtain

antity

Proper maintenance of po
important management criterion
maximum broiler production. Both the qu

and quality of fat in the diet may have a

significant effect on broiler performance and litter

quality (Fowler, 1990). Poor quality fat depresses

body weight, and results in a low cfficiency of
feed utilisation and high ether extract levels in
litter; this greasy litter causcs burnt hocks when
the litter moisture exceeds 46% (Bray and Lynn,

1986).

There is some evidence to suggest that dietary fats
may influence the immune response (Johnston,
1988). The fatty acid composition of the sera and
immune tissues of chickens reflected that of the
fat source im diet (Fritsche et al., 1991 b).
Moreover, feeding chicks an n-3 rich diet (7%
menhaden fish oil) significantly enhanced
antibody production and altered Iymphocyte
proliferation (Fritsche et al., 1991a). On the other
hand Praharaj et al. (1997) showed that the
differences in dietary energy and protein had no
influence on the maturation of immune system of
broiler as measured by response to SRBC and E,

coli  inoculation at 10 and 15 days of age

respectively.
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The present study was carrieq out

effect of feeding high energy P to
with 2% Ultrakcal®) op bTOilc;
litter quality and immune response em,r‘_
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MATERIAL AND METHODS
[- Experimental birds and Manager,
Cnt;,

Three thousands day old chicksg (Coty
divided into two equal groups anqg rc;xp;
open sided house at the Faculty of v, \4
Cairo University. The birds were floq; ,Ca;
10cm thick layer of clean chopped WhEar.

litter. The first group was assigned 1 .
energy treatment, while the second one w

as control and received a conventions) ,
level diet. The high energy diet was oby;,
supplementation of the conventional ener,
with 2% Ultrakcal®. The Iatter is a mixz:-.
vegetable oils and fatty acids. It contain
poly-unsaturated fatty acids of which 20%;
acid. The metabolisable energy of Ultraka
6400 Kcal/kg. The feeding programs

illustrated in table (1).

The following vaccination programme
adopted in drinking water:

Hitchner B1 at 10 and 35 days, La S0t
days, IBD at 14 and 24 days of age.

II- Performance: Average body Weit'

.46,No.2(1998)
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I

rable 1 Feeding programme for the hig
th energy and conventional energy groups
['ype of dict High energy Conventional energy
2% CP YLD
Dayold 1 week aila
Starter 3300 Keal ML 2900 Kcal Me
TTSiwcr | 2ImcCP =
2-4 weeks IeWe
Growet 300K cal M 2800 Keal ME
S . B L o L — —— RO —— o ———— —
19% CP 19% CP
56 wock: sin
Whe Finisher 3100 Keal M 2800 Kcal ME

e

| determincd weekly by weighing a sample of 100
pirds from each group. The feed consumption was

recorded weekly and feed convertion ratio was

estimated.

e Examination of litter: Composite samples
 from surface and deep litter were collected weekly
in clean polyethylene bags and examined for

determination of:-

| {- pH:- This was done electrochemically in a 1/10

dilution in distilled water.
" 2. Moisture content:- The moisture percent was

calculated after drying 100gm sample to a

constant weight at 110°C (Parsons and Baker,

1985)
3- Total colony count:- By plating 1 ml of the

zgpropnate dilution of lgm sample using

| sfandard plate count agar.

- IV- Immunological studies:-
' One hundred birds from cach group Were

- wing-marked and blood samples werc collected
‘from cach group on days 1, 7 and 14 for

; Vet.Med.J.,Giza.VOl.46.No.2(1998)

measuring maternal antibodies levels against ND

virus using haemagglutination inhibition test
(Beard, 1980) and infectious bursal disease virus

using agar gel precipitation test (Cullen and

Wyeth,1975).

On the 15th day of age, 30 birds from each group
were inoculated individually with one mi of 10%
suspension of sheep red blood cells (SRBCs) as
an antigenic stimulant (Gross, 1986). Blood
samples were collected from the inoculated birds
on days 3, 7, 14 and 21 post inoculation and the
following tests were carried out:-

[- Haemagglutination tes:- To measure the
antibody response to SRBCs.

2- Lymphocyte transformation test:- Using
modification of the method described by Lucy
(1974) and (1977) and Charles et al. (1978).

3. Glucose consumption test:- The blastogenic
response of peripheral blood lymphocyte was
measured through biochemical estimation of

residual glucose in culture medium (Shimakura

etal., 1985).
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RESULTS and DISCUSSION

It is noticed from data presented in Table (2) and
Fig. (3 and 4) that chickens receiving the high
energy diet had significantly higher average body
weight from the beginning of the fourth week
until the end of the sixth week of age (1007, 1372
and 1870g respectively), as compared to chickens
fed on conventional energy diet (888.3, 1209.6
and 1560.3 g).

Also, the feed conversion ratio of the high energy
group was significantly lower than that of the
normal energy group during the fifth and sixth
weeks of age (1.85 and 2 as compared to 2 and 2.2
respectively). These results agree with those of
Brue and Latshaw (1985) as they reported more
weight gain and lower FCR in broilers fed on high
energy diet.

The obtained results (Table 3) revealed that birds
fed on a high energy diet had higher litter
moisturc content on the third and fifth weeks
(18.2 and 25.7%) compared to (10.9 and 15.4%)
- for the conventional energy group. However,
these high levels of moisture are still within the
- optimum range of 10-30% (Fowler, 1990).

The litter pH (Fig. 5) of the high energy group
ranged from 6.6 to 7 which indicated a stable pH
- throughout the experimnt, while for the normal

- energy group, the litter pH shifted rapidly to the
m% (8.5 98 and 9.5 in the 2nd , 3rd and

i |

On the other hand, litte, from
group had higher valyes of toty lo A h&
Coj

compared to that of the notma] ¢, °"v.\
significant increase in the Microp, lr Y
litter may be related to the Stabj, com
moisture levels. ©oy,

It could be concluded that dietary fag
high energy level can affect the littey N
these results agree to some cxmmq\a
published by Bray and Lynn (1986)
that the low energy/high protein dlctsl o
capped litter and severe hock burpg

Resutls in tables (4 and 5) show tha serey
the maternal antibodies for both Ny "
viruses on Ist, 7th and 14th days, rey,
significant differences betweep hiy
conventional energy treatment. On the
the non specific immune response (o |
(Table 6 and Fig. 1) revealed significantly
HA antibodies in chickens fed high enery
(2.5, 3.3 and 4.25) as comparcd with thos
conventional energy group (1.9, 2,854
when determined on 7, 14 and 21 dy
inoculation. These
observations cited by Praharaj ct al. (1%
this could be attributed to the difference
level of ME used (3146 Kcal/kg comp
3300 Kcal./kg in the present study) and (h¢
of SRBCs inoculation (10 da);s compared'
days in the present study). Also, in 1|
study, the commercial il blend (Ultraked!
used to raise the ME Jevel,

results disagree

'ﬂe illustrated results of (Table 7 and Fig

L

g that the stimulation index of Iy
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Table (2) : Effect of high cnergy

dict on the performance of broiler

cll‘ic)icrls. bunedi
r’;\-gc Conventional diet High encrgy diet
gamncl | Body welghtlgh s i Body weight (¢) | FCR®
I 107.4 116 13 1.16
g 2473 14 282 4 1.35
3 452.7 1.65 580 1.55
4 888.3 1.85 1007° 1.75
: Slg 2 1372 1.85°
6 1560.3 2he) 1870 94

* significant differences P<0.035
efreed conversion ratio

Table (3): Effect ofhirgh eh-ér-g‘yfdie‘t on litter quality

Conventional diet

~Age High energy diet
(Weeks) | Moisture % pH T.C.C.* | Moisture % pH POk e
1 10.3 6.6 4.7 10 6.6 4.7
2 74 8.5 6.9 8.8 7" 7.8
3 10.9 9.8 6.9 18.2° T 8.3"
4 H125 FEDTS 8.5 10.2 6.8 8.3
3 154 i7 84 2347 7 9.2°
6 26.4 7 9.1 2 7 08

*significant differences P<0.05

~ “log Total colony count

ﬁffect of high energy dict on maternal antibodies against

_Arithmetic mean of HI test

Conventional diet _High energy diet
3.6 3.6
2.86 2.9

3.08

3.05
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Table (5) Effect of high energy diet on maternal antibodieg ... .
Infections bursal disease virus % Agaig,

Age of testing -4 % of positives AGPT*
| ("onvemmml diet ~
NN .——Jr- ‘ T
7 , i 60%
f_?ﬁﬁ; L
Agar gel precipitation test

Table ( 6 ) Effect of high energy dict on hiacmagglutinin antibody
response (GMT ) of chickens innoculated with sheep red blood cgyy,

Conventional dict | High energy diet Contro]
0 0 il
1.9 2.5° e
2.85 33 0 —
3,9 4 25 o
r— —
| Me('l) Effect of high energy diet on lymphocymtransformatmn
T n chickens as judged by stimulation index using glucose
~ consumption assay. ~
= 7Dayspost Stimulation index of lymphocytes of chlckens+SD )
Inoculation Conventional diet ngh energy diet
with
sheep RBCSys. [ Inoculated Control Inoculalgd Control
with Sheep with sheep
_RBCs. RBCs.
[ 3days | 1723#144 | 056:0445 | 179140691 | 042:0.08
i Tdoys 0.553+0.225 1.596£0.303 | &53@@@55‘ - 2.145£2.347
_ lddays | 1.00320.162 | 08461118 | ;,os;kl L% ',’0.636¢o.51
7 e ] _1.06%0.312 | 0.365£0.403 ,55:9&&? | 2.3:0.733;
I‘!,-_ 3 : o . derg e wyn e S IM LLLJMQ aln dnfr
- oo 1 : L e .-_i'z‘-
g f{?‘h - ,i‘,":'l ‘ . i _________':r_‘i‘_“_h_ ) g
i &y imha- af {1
& ; B,
B e G No.2(1998)
B P et qY '_Ir.
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(ransformation was significantly increaged iy
chickens fed the high energy diet at the 14th and
715t days post inoculation with SRB(C (2.05 &
1,53 and 1.55+ 0.966 as compared with 1,003 .
0.162 and 1.06 £ 0.312 for the conventional
encrgy £OTUP diet; respectively), Similarly, the
uninOC“'“‘Cd birds (control) in the high energy
reatments showed a significant increase in
lymphocytc transformation (2.3 « 0.733) as
compared to the control group in conventional
diet treatment (0.365 + 0.403). This increase in
iransformation of lymphocytes may be due 1o the
enhancement of the enzymatic activity that
promotes the activation of blastogenesis inside the
lymphocytcs and consequently enhances the
processing of antigen. These results coincide with
the findings reported by Johnston (1988) and
Fritsche et al. (1991 a).
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