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ABSTRACT

A study was conducted on 288 broiler male chicks fed with maize-soybean-fishmeal based diet supplemented with
Zinc-sulphate at 0(T;), 20 (T5), 40 (T3), 60 (T,) and 80 (Ts) mg/Kg diet and Zinc-methionine (BIOPLEX) at 20 (Tg),
40 (T+), 60 (Tg), 80 (Ty) mg/Kg diet. Each treatment consisted of 4 replicates with 8 birds per replicate. All the birds
during the first week were fed with a basal diet without any zinc supplementation to deplete the body zinc reserves.
From 1% to 4™ week the birds were fed with starter diet containing 23.0% CP, 2877 Kcal of ME/Kg diet and 5" and
6™ week the birds were fed with finisher diets containing 20.4% CP, 2943 Kcal of ME/Kg diet. The zinc
supplementation showed positive significant (P<0.05) immune response to SRBC titers, NDV titers and CMI index
indicating that there is increased immune response to zinc supplementation. The Zinc-methionine supplementation
showed better immune response than Zinc-sulphate supplementation. The SRBC titers and ND titers showed better
humoral immune response with supplementation at 60 mg/Kg diet and 80 mg/Kg diet respectively with both Zinc-
sulphate and Zinc-methionine. The CMI index indicated that the cell mediated immune response was highest at 40
mg/Kg dietary zinc-sulphate and 80 mg/Kg dietary Zinc-methionine supplementation. The heterophill to lymphocyte
ratio indicated that birds showed less stress when zinc was supplemented.
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INTRODUCTION

Zinc (Zn) is an essential trace element in allngrisystems by actively involving in enzyme functiomaintaining
immune response, energy production, protein syighesabilization of membranes against bacteriading
antioxidant enzyme production, maintenance of lyogyte replication and antibody production. Its diefiicy may
lead to retarded growth, shortening, and thickemihligones scaling of skin, reduced feed efficieany even death
in severe cases [1, 2, 3, 4]. It is essential ®ittiegrity of the immune system, in cation-aniocle&ange (and
therefore water balance) as well as in the maimema&f normal vitamin A concentration in plasma @andvarian
function. [5] reported enhanced antibody responses to sheépbilood cells (SRBC) and increased mitogen
stimulation by Phytohaemagglutinin-P (PHA-P)

An attempt was made to present the critical infdiomaconcerning the present investigation whiclntended to
know the effect of dietary supplementation of zguiphate and zinc-methionine on immune respondwaiters.
The main objective of interest in supplementingiZihe diets of the broilers is that, it has gotriomo stimulatory
effect.
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MATERIALSAND METHODS

The experiment was performed with 288 day old kraihale chicks which were procured from the loathery
and were distributed randomly into nine treatmenith 32 birds per treatment (8 birds per replicaiéh four
replicates per treatment). Nine treatmentg {Ib, Ts, Ts, Ts, Te, T7, Tg and To), with four replicate groups of 8
chicks in each were allowed ad libitum access ® @kperimental diets and fresh potable water. Ghiekre
maintained in heated thermostatically controllemindéss steel batteries with raised wire floors. mimimize Zn
contamination from the environment, stainless steetlers and waterers were also used. Chicks wp@sed to
constant fluorescent light 24 hour per day. Nimatments were prepared using corn-Soya bean basisduding
BIS specifications with inorganic Zinc sulphateda0, 40, 60, 80 mg/kg diet {TT, , T3, T4, and F) and organic
Zinc-methionine at 20, 40, 60 and 80 mg/kg dietpdeimentation (g, T,, Ts, and T). The first control treatment
(T,) with 4 replicates was fed on basal diet withantzsupplementation. The,TTs, T4, Ts were fed on basal diet
with 20, 40, 60, 80 mg/kg diet Zinc Sulphate ang s, Tg, and T, were fed on basal diet with Zinc-methionine
supplementation. The basal diet was prepared uwsingsoy bean, fish meal based diet and it was amx¢h the
inorganic zinc sulphate and organic Zinc-methioraseper the concentrations described above. Thenimrginc-
methionine (BIOPLEX) was procured from Vet-careigngrivate limited. The mineral mixture was preghusing
the feed grade mineral supplements as per the BAS2 specifications and was mixed in the basdlaleng with
vitamins and feed additives.

For the first 7 days all the birds were fed witlsdlacorn soy based diet so that the body Zinc $eaed depleted. On
the day 8, the chicks were weighed individually @hd birds averaging from 128 to 135 gm were distad
randomly into 36 cages (4 replicates / treatmett wach cage having 8 birds). Four birds from vemiected at
random at 37 days and were injected intravenougly &5% SRBC (Sheep Red Blood Cells, a T-cell depeat
antigen; [6] ). Sheep blood was collected in EDTed vial. After centrifugation at 5000 rpm for Snnand cells
were washed 3 times in a normal saline solutiomyrf8l) and diluted to 0.5% SRBC solution. The bisdsre
immunized with a dose of 0.1 ml intravenous (0.5%)e blood from the immunized birds was collectedays
after post immunization and Haemagglutination assajpne .The same procedure (for preparation5$6(GRBC)
was used to collect SRBC from the same sheep asdlikded to 0.75% solution. Total SRBC antibodgrs were
assayed in the plasma of each bird according tagjggutination method described by [7]. Anti-bodters were
reported as logof the highest dilution of plasma that agglutimbta equal volume of a 0.75% SRBC in a solution
of normal saline (9 gm/l).The procedure for therhagglutination inhibition (HI) test consists oftarsdard amount
of virus added to serial fold dilutions of the testum (Beta method). 50 of normal saline was added in all the
wells and 50ul of the serum was added in the first well and made fold dilutions. 50ul of the suspension is
discarded after thorough mixing of the contentsnfrihe last well. To this 50l of virus (NDV) containing 4 HA
units was added in all the wells and left for 2G.n#\bout 50l of 1% chicken RBC was added to all the wells and
left for 45 minutes incubation. Controls for vird8BC and serum are kept. The titer is calculatesttdaon the end
point (HI titer of the serum) which was the recigaib of the highest dilution that shows 100% inhduit of
haemagglutination.

The cell mediated immunity was studied using PHARBgen. Two birds from each replicate were takethe end
of 42 days and the initial thickness (To) of thettigais measured and was injected with 0.01 mlldAFP antigen
(Gennie laboratories, Bangalore) in to the wattieeach bird and the wattle thickness was measairdide end of
24 hrs (h4). The extent of thickness is taken in to consitienato estimate the cell mediated immune respohke.
cell mediated immunity was assessed by measuretpypersensitivity response of cutaneous basof@iH) to

phytohaemagglutinin-P (PHA-P).The wattle thicknisssieasured with constant tension micrometer paor, and

after T,4 of injection. The CMI index is calculated using tlollowing formula.

[final thickmess-initial thickness
A
final thicknass

CMI index= 100

Heterophill to lymphocyte ratio

A total of 72 birds (2 birds from each replicategres tested for leukocyte ratio at 6 weeks of adge Jelected birds
were carried to a separate room and blood wasctetlammediately. Two drops of blood was taken frarsmall
puncture in the comb of each bird and one dropsmasared using Giemsas stain and kept for approgiynatto 4
h after preparation by methyl alcohol fixation. Omeindred leukocytes, including granular heterophill
eosinophills, and basophills and non granular lyogytes and monocytes are counted for each bird thad
heterophill to lymphocyte ratio was calculated.

The data collected from different parameters wargjested to one way ANOVA by estimating least squar
difference method using SPSS statistical softwaesion 10.0
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RESULTSAND DISCUSSION

The humoral immunity, cell mediated immunity andenephill to lymphocyte ratio was studied againdd\N
SRBC and using PHA-P antigen. The results showat] there was a significant difference (P<0.05ijtar levels
for the antigens and decreased stress due to mipdesnentation in diets.

Estimation of SRBC titers

The values for immunological parameters are preseim table 1. The values were estimated for SRBE a
significant (P<0.05) at the end of 6 weeks of agee titer levels were more in,TTs, T; and Tg at (60 and 80 ppm
levels of inclusion of both inorganic and organinczin diets). The titer levels (Figure : [)showad increase in
trend with increase in dietary zinc supplementatidme antibody titer for SRBC ranged from 4.63)(ib 6.87 ().
The organic zinc supplementation in diets had shawhetter immune response compared to inorganic zin
supplementation. The results were similar to thdifigs of [8, 9, 10] who concluded that, suppleraton of diets
with zinc were shown to increase progeny antiboyst to SRBC. The findings of [11] who reporteatththere
was enhanced humoral immunity with dietary zincpdementation.

Estimation of NDV Titers
The titers against NDV (table 1) were estimatedhat end of 8 week of age and the values are statistically

significant (P<0.05). The titers ranged from 3.88 ¢o 6.12 (T).

There was an increase in the antibody titer leirethe treatments supplemented with both inorgd@imc Sulphate
and organic zinc methionine; with organic zinc dapgented diet titers being more compared to inaoyarhese
titers indicate that the birds in the treatmentthwzinc as dietary supplement have got better imtywver the
control group. The results indicated that, orgasinc supplemented diets showed better immune regpagainst
NDV (Figure 1) than inorganic zinc supplementedididhe results were similar to the findings of 19] who
concluded that, zinc in diets had shown to impriov@une response. The results were also similaredihdings of
[12, 13, 14] who indicated that addition of zincdiets has improved immune response against NDV.

Estimation of CM| Response

The CMI response (table 1) was estimated by imjgdHHA-P intra dermally into wattles and the thiegs after 24
hours is taken to calculate the percent increaghiakness. There is significant difference betweentrol and
treatment groups (P<0.05). The treatmentsTl, Ts and T, showed better CMI response compared to control
(Figure 1) indicating that, increase in levels wfczincreased the CMI status of the birds. The yaalaype of cell
mediated immunity was studied by using PHA-P amtiged the results ranged from 32.29 + 2.06 to 1133.2.36.
Similar findings were observed by Kidd al, (1992a) who concluded that dietary zinc was showintrease
progeny antibody titers to PHA-P. Whereas the figdiof [15, 16, 17, 18, 19] revealed that, thers n@a affect of
dietary zinc on immune response of broilers.

Table 1. Effect of zinc supplementation on immuneresponseto SRBC, NDV titers, PHA-P (CMI) and HL ratio

Treatment (Znin mg/kg) | SRBC titers | NDV titers | CMI Index HL Ratio
1(0) 4.63+0.18 | 3.88+0.30 [ 67.72+6.45 | 0.64+0.00%
2(20) 5.62+0.18 | 4.88+0.40° | 78.12+2.9% | 0.57+0.0%
3(40) 5.75+0.36 | 5.25+0.56 | 84.22+2.74 | 0.58+0.00%
4(60) 6.25+0.72 | 5.62+0.26 | 61.01+7.67 | 0.49+0.008
5(80) 6+0.65° 5.88+0.4% | 55.24+1.68 | 0.49+0.002
6(20) 5.37+0.26 | 5.38+0.3% | 74.40+4.95 | 0.48+0.002
7(40) 6.5+0.7F | 5.50+0.26 | 32.29+2.06 | 0.52+0.00%
8(60) 6.87+0.35 | 5.87+0.30 | 65.24+2.87 | 0.47+0.00%
9(80) 6.37+0.37 | 6.12+0.35" | 133.21+1.36 | 0.51+0.00%
SEM 0.17 0.12 4.52 0.01

SIGNIFICANCE * * * *

* Sgnificant at (P<0.05)

Estimation of heter ophill to lymphocyteratio

The heterophill to lymphocyte (H:L) ratio (table Was estimated between the various treatment leVéis H:L
values ranged between 0.47 (Ts) to 0.64(There is a significant difference (P<0.05) bedwéhe ratios of control
group and the other treatment groups. The lowéy nadlicates that, less stress was experiencetidypirds during
the experimental period. Among the various treatsiéime T, Ts, Te, and | experienced less stress compared to
control group which indicate that, supplementatbzinc at these levels did not increase streshérbirds. As the
values (Figure 1) are below 0.5 it suggests tleret was only less to optimal stress in birds dudi¢tary zinc
supplementation. These results were similar to fthdings of [20] who suggested that, the heterdptol
lymphocyte ratio of about 0.2, 0.5 and 0.8 are ati@ristic of low, optimal and high degrees of sdreespectively.
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The findings are similar to the conclusions drawn2il] who indicated that H: L ratio was acceptedaareliable
and accurate physiological indicator of stressa@asp in chickens and exposure to stress wouldaseréhe ratio
progressively.

Fig. 1 Effect of dietary supplementation of zinc on immune response
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CONCLUSION

The results of the present investigation indicatieat zinc supplementation to broiler diets incréag@amune
response. The zinc methionine supplementation wasged better dietary supplement when compared t@ Zi
Sulphate. The zinc supplementation at 40 mg/kg Wit zinc sulphate and 80 mg/kg diet with Zinc menine
would yield better immune response.
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