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ABSTRACT

The objective of this study was to investigateetfiect of different level of virginiamycin (VIR)
on Growth performance, biochemistry, and hematolblppd parameters broiler chickens. A
total of 240 day-old broilers (Ross 308) were ramdlp allocated to four groups of 15 chicks
each. Each four groups assigned in completely ramded design with four replicate.
Experimental groups consisted of: T1) Basal dien{wl), and others groups T2, T3, and T4
with 10, 20, and 30 ppm VIR kgliet respectively added to the basal diet. Bodights and,
feed intake recorded as weekly and used for caledl&CR at 42 days. At the end of research
four birds (one bird per replicate) selected andeafsampling blood, slaughtered for
determination organ weights. About 4 ml drawingdadsample from wing vein. Serum removed
by centrifuge and stored in -20°C until analysifieTresults indicated that supplemented diet
with 20 ppm VIR Kg diet had significantly increased body weight (F3&), also had
significantly decreased FCR compared with contmadl @ther groups (P<0.05). Relative weight
of small intestine and abdominal fat had signifitardecreased in T2 and T3 compared with
control (P<0.05). Value of Ca, P, and Mg in seruradha trend increasing parallel with
increased level of virginiamycin in diet (P>0.05Loncentrations of Triglyceride, and
cholesterol showed decreasing trend among treatw@mpared with control group, but had not
significant effect (P>0.05). In addition, the resulcurrent research showed that: 1) to add
virginiamycin in diet was improved performance tsaand important blood parameters, and 2)
the best level of VIR to applied nutrition was porpkg" diets.
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INTRODUCTION

In poultry nutrition, the growth-promoting effect antibiotics was noticed in the early 1950s
[15]. The positive effect on growth was mainly tethto the “microflora-management” theory
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based on three mechanisrisie firstmechanism is the control of gut micro biota. Buks in
decreased competition for nutrients and a redugctianicrobial metabolites depressing growth.
The secondnechanism is the reduction of gut size [9, 18]isT¢ondition caused a lower
production of luminal short-chain fatty acids (SQFéerived from microbial fermentation
reduces mucosa cell proliferation and induces #imnwilli lamina and gut wall, providing
enhanced nutrient digestibility, anthe third mechanism is the reduction in opportunistic
pathogens and subclinical infection. Although, esaf AGPs have been banned by European
Union since 2006 Jan 01, as a preventive measuaedid antimicrobial resistance, But, in Iran
and some of other country still widely used as fadditives in applied poultry nutrition and,
these substances are considered to have growthepranproperties [10], and they are used to
selectively target, kill, or inhibit the growth oficroorganisms [5].

Virginiamycin (VIR) is an antibiotic that was prockd by a variant of th&treptomyces
virginiae species. It was first isolated in 1955 by De Soared Van Dijck [17]. Virginiamycin
marketed for use in domestic animals is actualbomnbination of two antibiotics, VIR, and
VIRs1. Virginiamycin my binds to ribosome’s and inhibits translation self, but it is more
effective in combination with VIR because cooperative binding of these two antitsoéicts
synergistically to prevent protein synthesis withacteria [16, 12]. This antibiotic is commonly
used to treat Gram-positive organism infectionsoAlhas reported to have growth-promoting
effects at sub therapeutic levels in diets forleagwine, and poultry [14, 19, 21]. Parksal
[20] suggested that VIR controls microbial growth dcting on the mircoflora’s biochemical
processes in the cell, such as protein synthegisihibiting the elongation dflethonobacterium
and Escherichia coli or by reducing lactic acid producing bacteria 1y to 20 fold in the
stomach.

Cummings [8] reported that antibiotics, such as \ViBduce lactic-acid-producing bacteria,
which predominate in the upper gastrointestinadttcd the broiler. While lactic acid producing
bacteria actoballus, Stretocciand Staphylococgi help preventSalmonella they also are
largely responsible for retarded growth seen irs @gd chickens. The reduction in bacterial
count may increase nutrient availability of theddsecause there is less competition for the
nutrient between the animal and the micro floratil#acterial agents may improve growth
performance and nutrient utilization by thinning tdmall intestinal epithelium or by decreasing
the production of growth depressing toxins or meliggs by intestinal microflora [11]. Several
researchers have reported the nutrient sparingteffeVIR on crude protein, Ca, and P in pigs
and poultry [1, 4, 23]. The objective of the prasessearch was: 1) to evaluate the use of
different level VIR on performance, relative weigiftvisceral tissue and immune organs, and
some of parameters in serum of blood broilers,n®ptuced an optimum level to procedures
that using as applied dosage because of decredisingf cost.

MATERIALSAND METHODS

Birds, diets and housing

A total of 240 one-day-old broiler chicks (Ross B@&re obtained from a local of commercial

breeder farm hatchery. The birds were weighed atbéginning of the experiment, randomly

divided four groups (60 birds per each group), Badsed in pens of identical size (1.75 x 1x1
m) in a deep litter system that covered with wolbavings as the litter material. Each group had
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four replicates (15 birds per experimental pen)e thnditions of production were the same for
total of population of statistical. Environmentahtperature in the first week of life was 33°C,
and decreased to 24 °C until the end of experinidm.control group was fed starter (1-21) and
grower (22-42) diets basis of corn- soybean measaBdiet current study formulated to meet or
excess according to national research council [b8fedients and composition of diet presented
in Tablel. The birds had accessedad- libitumto water and feed during research. Basal diets
was the following: T1: control (without VIR); T2:alsal diet +10 ppm VIR k§ T3: basal diet
+20 ppm VIR kg'; T4 basal diet+30 ppm VIR Kg

Data Collection

Growth performance

After provided broiler chickens and transfer tonfainitial body weight recorded individually at
the beginning of the experiment as well as at thal fof studying period (42 days). The feed
consumption was measured as weekly throughout exget. Cumulative weight gain; feed
consumption and food conversion ratio (food intakeeight gain, FCR) were calculated. The
mortality and live ability percentage at the endraf feeding period were determined.

Visceral organs

The birds, immediately, after sampling blood slaegtd and visceral organs such as liver,
gizzard, pancreases, small intestine, abdominabfat immune organs as bursa Fabricious,
spleen, and thymus removed and relative weighha$e calculated based on live body weight
(LBW) by the following formula: [(Weight of orgarsLBW) x100].

Tablel: Ingredientsand composition of broiler basal diets at starter and grower period*?

Ingredients (%) Starter (1-21d) Grower (221-42d)
Corn grain 60.73 59.30
Soybean meal 32.42 28.19
Soybean oil 4.66 4.62
DL-Methionine 0.22 0.192
Lysine HCI 0.22 0.218
Calcium carbonate 1.36 1.20
Dicalcium phosphate (DCP) 1.63 1.53
Sodium chloride 0.25 0.2
Vitamin and mineral premix 0.6 0.6
Salinomycine 0.05 0.05
Calculated compositions

ME (kcal kg% 3000 3050
CP (Nx6.25) 22.0 21.0
Lysine 1.25 1.15
Met+cys 0.95 0.90
Ca 11 1.0
Available P 0.42 0.4

'supplement supplied the following per 3 kilograndiet: Provided per kilogram of diet: vitamin AP80 IU;
vitamin D3 (cholecalciferol), 3,200 IU; vitamin B5 IU; vitamin K3, 1.5 mg; vitamin B12 (cyanocobmaia), 0.02
mg; biotin, 0.1 mg; folacin (folic acid), 1 mg; i@ (nicotinic acid), 50 mg; pantothenic acid, 1§;npyridoxine, 4

mg; riboflavin, 10 mg; and thiamin (thiamin monaate), 3 mg, and mineral included: copper, 7.0 riogline

(potassium iodate), 1.0 mg; iron (ferrous sulfateZO), 50 mg; manganese (manganese sulfate), 100 mg
selenium (sodium selenite), 0.15 mg; and zinc (@itfate), 75 mg.
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Immune Organs

Immediately after blood sampling, birds slaughterad then immune organs such as spleen,
thymus and bursa of Fabricius were removed, cleans@adhering material, and those related
weight was calculated by the following formula:

Related organ weight = organ weight (g) x100 / Lbheely weight (g)
Relative organs weights were expressed as pegeenfdive body weight (%LBW).

Blood Collection and Analysis

At the end of experiment, four birds were randomséyected from each replicate and 4mL of
blood withdrawn from the wing vein of each bird.e&hly collected blood was left at room

temperature for 45 min prior to placing on ice foh to shrink the clot. Then the sample was
centrifuged at 2000xg for 15 minutes and sera wgsarated and stored at -20°C until
subsequent analysis. Cholesterol, triglyceride, Baand Mg in the serum were determined
enzymatic ally using an automatic biochemistry dgad kit (Model CL-8000, Shimadzu Co.

Japan).

Statistical Analysis

Data were subjected to ANOVA using the generaldimaodel procedure of SAS Institute [22].
Means were compared using Duncan’s test and wergdgred statistical significance based on
P<0.05. The data were analyzed according to thewolg model:

Yij:].l+(1i+aj

Where:

Y;;= All dependent variable

p= overall mean, Ti = the fixed effect of VIR lesel

(i=0, 10, 20, and 30 ppm VIR Kgliet), and g= the random error term.

RESULTSAND DISCUSSION

Growth performance

The influences of treatments contain different lewd# VIR on the performance traits of broilers
were summarized in Table 2. Such as data was itediéa the final of trial period (1-42d), there
were significant differences among treatments enltBW, and feed conversion ratio of broilers
fed on diets with different levels of VIR (P<0.09)he best result related to LBW and FCR
observed in the fed on basal diet that supplementdd20 ppm VIR (T3) as compared with
control (T1), T2, and T4. The results current resieare in agree with the findings of Buresth
al. [4] who reported that the addition of VIR to thiet improved body weight, feed efficiency,
and dietary energy utilization in turkey poults hvitestricted access to feed. Feighner and
Dashkevicz. [11] Reported that antibacterial agenesy improve growth performance and
nutrient utilization by thinning the small-intestinepithelium or by decreasing the production of
growth depressing toxins or metabolites by intedtmicro flora. Cervantest al. [7] reported
that the addition of VIR to marginally deficient deets for broilers increased body weight,
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improved feed conversion, and decreased mortdigfjay and Teeter. [3] Reported that VIR
increased dressing percentage, which was attriliatdee decrease in intestinal weight.

Relative weight of visceral tissues

The effect of different levels of VIR on the relatiweight of visceral organs at 42 days of age of
broilers showed in Tables3. Also, they indicateat @ decrease in intestinal mass was important
because the small-intestinal mucosa is the mostllyapegenerating tissue in the body, and
maintenance of a greater intestinal mass wouldtreésa greater utilization of nutrients by the

intestinal mucosa.

Table 2: Effect of different levelsof VIR on growth performance at 42 days of age

1 LBW Carcasses yield Fl Mortality
Treatmernt N ) (%) ) FCR (%)
T1 4 2232.58 70.23 4453.05 1.99 20.00
T2 4 2297.08 70.58 4400.15 1.93 13.33
T3 4 2442.98 75.84 4381.25 1.79 6.66
T4 4 2399.98 74.94 4353.12 1.81 6.66
Mean + SE 2323.1%116.31  72.89+0.4 4320.2%138.27 1.860.19 11.620.18

Means with in columns with different superscrigfedi significantly (P<0.05); N= observation
!Data are means of four replicates of four broilpes replicate.
*T,=Control; T2= Control + 10 ppm VIR; T3= Control +2ppm VIR; T4= Control + 30 ppm VIR

VIR can decrease thickness of the mucosa and tignoii the intestinal wall due to reducing
intestinal micro flora [11]. Henret al [13] reported that the addition of VIR to a dietluced
intestinal weight in broilers, which was attributeda thinning of the intestinal wall. Therefore,
this condition may be reason for decreasing weif|sl.

Table 3: Effect of VIR on relative weight of broiler visceral organs at 42 days of age (%L BW)*

Treatments N°  Gizzard pancreas Liver Heart Abdominal fat Sntibstine
T1 4 1.19 0.16 2.84 0.60 2.92a 2.56a
T2 4 1.21 0.16 2.78 0.60 2.12b 2.10b
T3 4 1.21 0.19 2.82 0.57 2.05b 2.19b
T4 4 1.20 0.20 2.74 0.59 2.08b 2.21b

Mean + SE 1.19+0.08 0.18+0.02 2.12+0.16 0.59+0.062.28+0.13 2.26+0.14

"Means with different superscripts within the samieimn differ significantly (P<0.05).
T,=Control; T2= Control + 10 ppm VIR; T3= Control +@ppm VIR; T4= Control + 30 ppm VIR
®Data are means of four broilers per replicate.

Relative weight of immune organs

The result related to effect of VIR on relative glei of immune organs presented in table 4 and
figurel.The relative weights of immune organs wérsignificantly (P>0.05) effected in the
birds that fed supplemented diet with differentelsvof VIR as compared with control treatment,
but observed a trend of increasing relative weddltursa Fabricious. The highest weight belong
to treatment T3 contain 20 ppm VIR (0.20%) fromol42 days of age. The reason of this
situation may be due to change of profile intestm&roflora. Zhouet al [24] reported that VIR
had altered composition of the intestinal microtdiof broiler chickens. Therefore, change of
gut microflora can affect on immune system and d@uUfabricious development. Also, many
other studies using germ-free animal models hawe/stthat the gut micro biota is essential for
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the development of the mucosal immune system [E$®)ecially during the development of the
chicken mucosal immune system, it can be hypotbddizat in-feed antibiotics could affect the
quality and quantity of immune response, both lgcahd systemically.

Figl. Effect of different VIR on therelativeweight of bursa Fabricious of broiler at 42 days of ages

Tabled: Effect of different levelsof VIR on relative weight of immune organs

Treatments N Bursa spleen Thymus
T1 4 1.17 0.41 0.68

T2 4 1.18 0.41 0.67

T3 4 1.20 0.40 0.68

T4 4 1.19 0.41 0.66
Mean + SE 0.21+0.008 0.27+0.007 0.68+0.004

Serum metabolites

The results related to affect of different levels/ioginiamycin on the sera parameters of broiler
presented in table5. In current research, had msergation any statistical significantly
difference in comparison with control treatmensoalmong other treatments (P>0.05), But
detected increasing trend of concentration seruanpeters such as Ca, P, and Mg. This finding
is agree with results of other researcher who tepathat that the addition of VIR improved P,
Ca, and Zn digestibility by 28, 11, and 19%, re$ipety, and absolute retention by 33, 19, and
21%, respectively Agudelo et al. [1]. Several resiears have reported the nutrient sparing effect
of VIR on Ca and P in pigs and poultry [1, 4, 28htibacterial agents may improve growth
performance and nutrient utilization by thinning mall-intestinal epithelium or by decreasing
the production of growth depressing toxins or meligds by intestinal microflora, also the
nutrient sparing effects of VIR on crude proteingy, Ca, Mn, and P in pigs and chickens
Feighner and Dashkevicz [11]. Disparity in mentieault, value of TG and cholesterol in blood
serum of birds that fed diet supplemented with fHRoughout study decreased (table6) as
compared with control treatment (P>0.05), and ldwescentration observed at T3 (20 PPM).

Table 5. Effect of Virginiamycin on the sera parameters of broilersat 42 days

Treatments N Ca P Mg TG Cholesterol
(mg/dl) (mg/dl)
T1 4 0.53 0.71 1.90 137.09 1.53
T2 4 0.62 0.87 2.03 133.87 1.54
T3 4 0.68 0.99 221 130.08 1.52
T4 4 0.62 0.90 2.06 132029 151
Mean + SE 0.62+1.34 0.86+1.23 1.54+2.54 133.85+.01 1.52+2.51
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CONCLUSION

the results current research indicated that:

A. Supplemented diet with 20 ppm virginiamycin causegroved of overall performance
traits, and this level is the best measure for @sgaplied in broiler nutrition.

B. Improved immune system and function it due to ¢&éc¢/IR on the profile intestinal micro
biota and thereby decrease count of pathogen alutéa of optimum condition for proliferation
of non pathogen bacteria, on the other hand byedsaorg the production of growth depressing
toxins or metabolites by intestinal microflora.

C. Because of positive effect mention above, we camddated ration with low cost, especially
in the countries that accessed to feedstuff someselimited
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