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Abstract

This study aimed to determine whether Zinc Methionine supplements have a beneficial
effect on the body performance of ROSS 308 strain broilers vaccinated against Newcastle
disease (ND). A total of 120 broiler chicks were randomly divided into 6 groups: five
were treated and one served as a control group. The experimental groups were: G1: 20
chicks, control group; G2: 20 chicks, Zn-Met 90 mg/kg in diet (vaccinated at 1 day old
with ND killed vaccine + ND eye drop vaccine and at 14 days old with ND eye drop
vaccine); G3: 20 chicks, Zn-Met 90 mg/kg in diet (vaccinated at 7 and 21 days old with
ND live vaccine in drinking water); G4: 20 chicks, Zn-Met 90 mg/kg in diet; G5: 20
chicks, vaccinated at 1 day old with ND killed vaccine + ND eye drop vaccine and at 14
days old with ND eye drop vaccine; G6: 20 chicks, vaccinated at 7 and 21 days old with

ND live vaccine in drinking water.

Live body weight of chickens in the second, third, and fourth weeks showed significant
results for G2. In the fifth week, G2 and G3 showed significant results. Body weight gain
was significantly higher (P < 0.05) in G2, G3, and G4 during the second, third, and fourth
weeks of age. Feed intake in the fourth week was significantly higher (P < 0.05) in G2,
G3, and G4 compared with other groups, indicating positive effects of Zinc Methionine
on feed intake. Feed conversion ratio in the third and fourth weeks showed highly

significant effects compared with groups not receiving Methionine and Zinc.
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Conclusion: There was an increase in growth performance in the groups supplemented

with Zinc Methionine compared to those that did not receive it. We recommend adding

Zinc Methionine to feed along with administering the vaccines (killed and eye drop).
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Introduction (6) (2019) reported that supplementation
. . s with Zn-Met was associated with

Despite advances made in nutritional
antidiarrheal  effects and  growth

aspects, several aspects of poultry

nutrition remain unsolved and continue
(1,2).
Substituting Zinc Methionine in poultry

to challenge  researchers
rations is one such effort to reduce costs
while enhancing the nutritional quality
of poultry meat (3). Zinc Methionine

could be advantageously incorporated

promotion by increasing average daily
gain (ADG), reducing diarrhea rate, and

lowering serum D-lactate content.

Newcastle Disease Virus (NDV) is a
member of the Avulavirinae subfamily
the

within family Paramyxoviridae,

specifically belonging to the genus

into broiler feed at lower Ilevels Avian orthoavulavirus-1 (7,8). This
compared to inorganic Zinc due to its disease is capable of causing 100%
higher  bioavailability and lower mortality in unprotected birds (9).
excretion of zinc into the environment Newcastle disease affects more than two
(4). Zinc Methionine (Zn—Met), as an hundred avian species (10) and is

organic zinc source, is superior to
inorganic Zinc in improving immunity

and reducing stress (5).
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enzootic in parts of Asia, Africa, the
Middle East, and some countries in
South America (11). Isolated outbreaks
of Newcastle disease have been found

sporadically in some European countries
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and Central America (12,13). The

disease is transmitted through direct
contact with infected birds or indirectly
via inanimate carriers. Five pathotypes
of the virus have been distinguished
according to the severity of clinical signs
and incidence. Velogenic strains, the
most virulent, can cause 100% mortality
in unprotected birds (14,15). Newcastle
disease is a major issue for the poultry
industry, with a particularly severe
impact in developing countries where
traditional poultry farming is prevalent
and represents a critical source of
income and animal protein for

households (16,17).

The aim of the study is to investigate the
effect of Zinc Methionine (Zn-Met) on
the body performance of birds exposed
to infection with Newcastle Disease
Virus (NDV). This study was conducted
after twenty-eight days of rearing, during
which the velogenic NDV strain was
prepared. The strain, identified by
accession number MH638994.1 on
NCBI, was subjected to titration and the
determination of the EIDS50.

Methodology

The present experiment was conducted

in the animal house of the Department of
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Pathology, College of Veterinary
Medicine, Baghdad University, Iraq. A
total of 120 wunvaccinated 1-day-old
ROSS 308 broiler chicks were obtained
from a commercial hatchery. The chicks
were kept in isolation units (in separate
chambers). Feed and water were freely
available to all birds. Standard
management procedures were followed
to maintain the birds. The chicks were
reared in separate pens under good
hygienic conditions and housed in floor
bins with a litter of wood shavings. Each
chamber was equipped with a feeding
tray (38 cm in diameter) and 4-liter
fountains for three weeks. The levels of
the fountains and feeding trays were
maintained at an optimal height to
facilitate easy access to water and feed.
The environmental temperature was
33°C during the first week of life and
gradually decreased by 2°C each week
until reaching 21°C by the end of the
experiment. Starter crumbles were used
from 1 to 14 days, grower pellets from
15 to 28 days, and finisher feed from 29
to 35 days.

Broilers fed with the basal diet were kept
as control group 1 (Gl). Group G2

Vol.2, No.3, September,2024
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consisted of broilers fed with Zinc

Methionine (90 mg/kg) in the basal diet,
vaccinated at 1 day old with ND killed
vaccine (Clone 30) and ND eye drop
vaccine (B1 Hitchner), and at 14 days
old with ND eye drop vaccine (Lasota).
Group G3 included broilers fed with
Zinc Methionine (90 mg/kg) in the basal
diet, vaccinated at 7 and 21 days old
with ND live vaccine (Lasota strain)

administered by crop dosage. Group G4
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Group G5 included broilers vaccinated
at 1 day old with ND killed vaccine and
ND eye drop vaccine, and at 14 days old
with ND eye drop vaccine. Group G6
comprised broilers vaccinated at 7 and
21 days old with ND live wvaccine
administered by crop dosage(18),
application was employed. In this study,
the least significant difference (LSD)
test (ANOVA) was utilized to make a

meaningful comparison between all of

consisted of broilers fed with Zinc the means.
Methionine (90 mg/kg) in the basal diet.
Vaccine Vaccine type Trade name Company Route of admin
ND (clone 30) | Killed vaccine Nobilis MSD/Hollond injection s/c
B1 Hitchner Live vaccine BIO-VAC Bl1 Fatro/ Italy eye drop
Lasota Live vaccine BIO-VAC Fatro/ Italy dosage by crop
Lasota
Result fourth weeks G2, G3 and G4 shows
. ) significant  results compared with
Live body weight:
control, G5 and G6. But in the five week
Table (1) showed that there were

significant differences in the vertical
form between the groups, in the first
week of age did not find significant

differences, but in second, third and
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the G1 and G4 shows decrease in body
weight. But G2 and G3 have significant
results  and arrived  to
(1980+15.2, 1920+18.2) compared with

all another groups (G1, G4, G5 and G6).

weight
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Table (1) Live body weight (gm/bird) of experimental groups in different period

(mean = SE).

Time Gl G2 G3 G4 0> G6 LSb

Ist 160£12.2 173£13.6 | 170£13.3 | 172+12.3 | 161«£11.5 160+£22.45 | 7.89
week Da Da Da Da Da Da

2nd 355+18.2 | 401+19.45 | 397+£17.4 | 395+16.2 | 351+12.8 349+14.67 | 23.35
week Chb Ca Ca Ca Cb Chb

3rd 670+20.3 755+18.4 | 758+18.0 | 752+15.4 | 701«11.7 703+17.36 | 43.38
week Ba Bb Bb Bb Bec Bec

4th 1122421.4 | 1296+17.3 | 1300+=16.4 | 1286+15.2 | 1135+20.2 | 1132+ 23.38 | 48.27
week Ab Aa Aa Aa Ab Ab

5t 1130£201 | 1980£15.2 | 1920+18.2 | 1320+£19.9 | 1710+18.8 | 1660+21.4 | 22.58
week Ab Ab Ab Ab Ab Ab

LSD 84.22 89.17 99.47 83.18 95.66 98.84 -

Capital litter represented vertical comparison of data and small litter represented

horizontal comparison of data; a significant differences was P value < 0.05.

G6), while after challenge with NDV in
five week of age the Gl and G4 have

The body weight gain:

The table (2) show there was an more
very low weight gain and arrived to
(8+3.3, 34 £ 18.7) respectively G5 and
G6 have middle weight gain (575+21.6,

significant increase (P< 0.05) in body
weight gain in the (G2, G3 and G4)

during the second, third and fourth

28+19. tivel ith
weeks of age, this increase began to 528+19.8) respectively compared wi

G2 and G3 have high weight gain
arrived to (684+15.45 and 620+17.3)

become low body weight gain in the last

two groups and group one (G1, G5 and
respectively.
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Table (2): Body weight gain (gm) for experimental groups in different period /

(mean = SE).
LSD
Time G1 G2 G3 G4 G5 gy
1st 112+£12.3 120+13.5 117+13.2 118+13.4 113£11.4 113+£9.32
week Da Ca Ca Da Da Da 72
2nd 195+11.4 228+19.4 | 227+£17.3 223+16.3 190£11.4 186+ 14.7
week Cb Ca Da Ca Cb Cb 004
3rd 315+20.3 354+18.4 361+18.1 357+15.2 350+11.1 | 352+9.56 11.45
week Bb Ba Ca Ba Ba Ba
4th 452421.3 540+16.8 542+18.5 544£19.7 | 434+£20.8 | 432+17.5
week Ab Ba Ba Aa Ab Ab 2268
5% 8+£3.3 684+15.45 | 620+17.3 34 +18.7 575421.6 528+19.8 2305
week Eb Ab Ab Eb Ab Ab
LSD 28.4 41.3 54.87 42.9 62.36 25.78 )

Capital litter represented vertical comparison of data and small litter represented

horizontal comparison of data; a significant differences was P value < 0.05

Feed intake (g/bird) of chickens:

There is no significant results between

control group and treated groups of feed

intake in the first week of age and

arrived to (172-186) gram, in the second
week the feed intake in the G2, G3 and
G4 feed intake arrived between (321-

323) gram compared with G1, G5 and

G6 have feed intake average between

(293

-295) gram and this consider

significant results more than (P< 0.05)

in feed intake due to the effects of
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Methionine and Zinc on intestine
condition that lead to increase feed
intake in this group , in the third week of
age the feed intake in G2, G3, G4 is
(495,501, 495) gram respectively and
this result consider good result because
had significantly (p>0.05), in the fourth
week of age the feed intake in G2, G3,
G4 1s (750,753, 751) gram respectively
and this result had significantly (p<0.05)
compared with G1, G5, G6 have feed
intake (700, 670, 671) gram respectively

and this results shows positive results of

Vol.2, No.3, September,2024
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Methionine and Zinc for feed intake. In
the fifth week of age the feed intake in
the G1 and G4 have feed intake (30, 70)
gram respectively and that consider low
consumption due to challenge with NDV
and this group did not vaccinated against
NDYV in the same time G1 and G2 have

high feed intake (975,887) gram

respectively and have  significant
(p<0.05) result with G1, G4, G5, G6
have feed intake (30,70,860 and 830)
respectively because the effects of
methionine and zinc on immunity and
give good condition for intestine and that

lead to increase production.

Table (3): measurement of Feed intake (g/bird) of experimental groups in different

period (mean + SE).

Time Gl G2 G3 G4 G5 G6 LSD

Ist 186+7.8 172+8.3 175+6.9 175+11.45 | 186+12.9 185+ 13.6 | 13.75
week Ca Da Ca Da Da Da

2nd 295+8.9 321+5.4 32149.4 323+10.3 293+11.4 | 294+ 20.45 | 66.35
week Cb Ca Ca Ca Cb Cb

3rd 485+10.2 495+11.3 501+9.2 495+11.2 530+10.8 | 528+ 14.63 | 55.69
week Ba Ba Ba Ba Ba Ba

4th 700+21.3 750+16.8 753+18.5 751+19.7 670+£20.8 | 671+ 22.78 | 33.68
week Ab Aa Aa Aa Ab Ab

5 30+ 1.8 957+£15.7 | 8874162 | 70£19.1 | 860+19.9 | 830+20.2 | 28.5
week Ab Ab Ab Ab Ab Ab
LSD 10.9 70.8 22.4 32.71 33.92 60.58 )

Capital litter represented vertical comparison of data and small litter represented

horizontal comparison of data; a significant differences was P value < 0.05

The Feed conversion intake of

chickens:

The table (4) shows Methionine
and Zinc give significant results in first

week on feed conversion in G2,G3 and

Diyala Journal for Veterinary sciences
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G4 (1.433, 1.495 and 1.483) respectively
and the results summarized by increase
the feed conversion compared with
G1,G5 and G6 (1.669, 1.646 and 1.65)
respectively in the same time the results

of feed conversion in the second week

Vol.2, No.3, September,2024
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came similar results in the first week
(1.407, 1.414 and 1.448) respectively for
G2,G3 and G4 but G1,G5 and G6
(1.512, 1.542 and 1.55) respectively. But
the third and fourth week Methionine
and Zinc give high significant effects on
feed conversion so that the results
became with high significant result
between G2, G3 and G4 in the third

G5 and G6 (1.495 and 1.571) but
Gl and G4 this groups did not taken

vaccine shows increased the conversion
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week (1.398, 1.387 and 1.386) and
(1.388, 1.383 and 1.378) in the fourth
week compared with groups did not
taken Methionine and Zinc G1, G5 and
G6 (1.539, 1.514 and 1.504) and (1.548,
1.543 and 1.55) respectively. the
conversion feed ratio in G2 and G3
((1.425 and 1.430),
feed ratio (3.75 and 2.075) due to high

effects of challenge with NDV.

Table (4) Feed conversion ratio between experiential groups in different period

(mean £ SE).
Time Gl QG2 G3 G4 G5 G6 LSD
Ist 1.669+0.45 | 1.433+£0.36 1.495+0.28 | 1.4834+0.0915 | 1.646+0.071 | 1.65+0.157 0.061
week Ba Ab Ab Ab Aa Aa '
2nd | 1.512+0.083 | 1.407+0.065 | 1.414+0.061 1.448+0.044 | 1.542+0.037 | 1.55+£0.24 0.053
.05
week Ba Cb Cb Cb Aa Aa
1.539 1.398 1.514 +
3rd 1.387 £ 0.083 | 1.386 + 0.055 1.504+ 0.18
+0.084 +0.069 0.084 0.072
week Ab Ab Aa
Ba Ab Aa
1.548 + 1.388 £ 1.383 £ 0.079
4th 1.378 £0.062 | 1.543+0.074 | 1.55+0.21
0.052 0.043 Ab 0.085
week Ab Aa Aa
Ba Ab
5 3.75£0.9 1.425+ 0.4 1.430+ 0.1 2.058+0.09 | 1.495+0.09 | 1.571+0.17 0117
week Aa Ac Ac Ab Ac Ac ’
LSD 0.13 0.177 0.148 0.29 0.39 0.11 -

Capital litter represented vertical comparison of data and small litter represented

horizontal comparison of data; a significant difference was P value < 0.05
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Discussion
Live body weight: This study was
agreement with (19) who was recorded
that the effects of Methionine on the
nutrition of amino acid as increased live
body weight. The live body weight of
chickens can vary depending on the
breed, age, sex and healthy condition of
the bird. Different chicken breeds have
been selectively bred for various
purposes, such as meat production, egg-
laying, or ornamental purposes, which
can influence their size and weight (20),
Broiler chickens are specifically bred for
meat production and tend to have larger
body sizes. At around 3 to 4 weeks of
age, a broiler chicken can weigh
between 3.5 to 5 pounds (1122 to 1300
grams) or more; G2 and G3 were more
efficiency in the live body weight than
other groups, they were recorded as

1980+15.2 and 1920+18.2 grams

respectively.

The body weight gain: Our results were
disagreement with (21) that was showed
mixed vaccination of the chicken was
well tolerated. Mixed vaccination did not
affect immune response of the chickens.
There was no significant difference

(p>0.05) in both feed consumption and

Diyala Journal for Veterinary sciences
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weight gain among chickens in the

different his groups.

It was also agreement with (22) who was
illustrated that Methionine is closely
related to the immune function of
livestock and poultry, which is not only
has effects on the growth and
development of immune organs, but also
on the specific and nonspecific immune
function of organism, in addition,
Methionine plays a key role in protein
synthesis and catabolism of the immune
system. Body weight gain in chickens is
influenced by various factors, including
breed, genetics, nutrition, management
practices, and age. Different chicken
breeds have been selectively bred for
specific  purposes, such as meat
production or egg-laying, which can
affect their growth rates and body weight
(23). In meat-producing chickens, also
known as broilers, rapid weight gain is
desirable. These chickens are typically
raised for meat consumption and are
bred to grow quickly and efficiently
convert feed into muscle mass. The
growth rate of broiler chickens can be
quite rapid, with significant weight gain
occurring within a relatively short period

(24).

Vol.2, No.3, September,2024
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Feed intake (g/bird) of chickens: These

findings suggest that the higher levels of
Methionine supplementation resulted in
increased final body weight, weight
gain, and feed intake. However, the best
feed conversion ratio was observed in
birds fed a lysine-deficient diet. The
results were agreement with (25) who
was indicated that birds fed a diet with
1.12% dietary lysine had the highest
final body weight (2.16 kg), total weight
gain (2.12 kg), and feed intake (3.11 kg).
On the other hand, birds fed a lysine-
deficient diet (No lysine) exhibited the
best feed conversion ratio of 1.37, as
well as he was found statistical analysis
of the data revealed significant
differences (P < 0.05) among the various
dietary treatments for feed intake, weight
gain, final body weight, and feed
conversion ratio. The two groups
containing the vaccine with zinc and the
amino acid Methionine played a role in
significantly increasing the weekly feed
intake the birds. Supplementing chicken
diets with methionine is a common
practice in poultry nutrition, particularly
for optimizing growth, production, and
overall health. Methionine is an essential
amino acid required for protein synthesis

and various metabolic functions in
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chickens (20). Methionine is considered
an essential amino acid because it cannot
be synthesized by chickens in sufficient
quantities. It must be provided in the diet
to meet the bird's nutritional

requirements (26).

The feed conversion intake of
chickens: The study not found any
significant differences (P> 0.05) in the
third and fourth groups of chicken
during feed conversion intake ratio with
in the groups; but between groups this
difference was become significant
decreased in the G2 and G3 while
increased in the other groups; feed
conversion ratio (FCR) is a measure
used to evaluate the efficiency of feed
utilization in poultry production. It is
calculated by dividing the amount of
feed consumed by the weight gain of the
chickens over a specific period. A lower
FCR indicates better feed -efficiency,
meaning that fewer feed resources are
required to produce a unit of weight gain
(27), so the table (4) showed G2 and G3
have lower FCR ratio between groups of

chicken.
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