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Influence of Feeding Zinc Additives on Chi- '
ckens Blood Components of Immunological
Properties

M.N. MagLep, M.8. Kuarras, avpH.Y, Ei-Haumapy.
Animal Production Department, Fuculty of Agriculture
Assinr Unversity, Assiut, Eeypt.

ONE-Y‘EAR old Dokki cocks were used to study the effect of different
levels of dietary zinc on some blood components connected with
immunological properties. Cocks were divided into three groups,
Group A was considered as a control and was fed a basal ration
(B.R.) contained 19 mg Zn/Kg. Group B was fed B.R. 4 25 mg
Zn/Kg diet. The third group (C), was fed B.R. 4+ 50 mg/Kg.

In groups including zinc-supplemented birds, there was a tendes
necy -of increase in leukocytss number and level of zinc in wholes
blood, though it was not statistically significant. Total serum,
protein, percentage of cosinophils, basophils and monocytes wera
not affectcd. However, lymphocytes percenlage was increassd
and neutrophils percentage was d-creased, both significantly in
groups which received zinc additives. :

Cocks were injected with sheep red blond calls as antignes.

: Levels of agglutinating antibodies in sera from different ‘groups
were not different.  However, the significant increase in lympho-
cyte populations of cocks which have received zine supplements
indicates a possible imcrease in their immunological capabil ity.

E:::tensive physiologiéal and nutritional studies on poultry has shown that zinc
1s an esseatial trace element for optimal growth (O’ Dell et al, 1958 and Supplee
et al, 1958}, development (Blamberg ez al, 1960), and reproduction (Kienholz
et al, 1961),

Zinc was shown to be present in the prosthetic group of the enzymes:
carbonic anhydrase, alcohol dehydrogenase, alkaline phosphatase and in others
(Keilin and Mann, 1939, Valtee and Hoch, 1957, Matheis, 1958 and Li (1966).

Under normal conditions, zinc appears to be a constant constituent
of plasma, erythrocytes and leukocytes. Leukocytes contain 25 times as
much zinc per cell as do ervthrocytes (Vallee and Gibson, 1949). Human
plasma contains about 120meg Zn/100m], about 34 % of it is firmly bound to
globulins, the remaining is more loosely bound to plasma proteins and probably
represents the transport fraction (Wohl and Goodhart, 1964).

Differences in total serum proteins (Iuecke ez al., 1958 ; Rahman e al., 1961
and Fox & Harrison, 1965) and in plasma protein patterns particularly in the
gamma globulin and albumin fractions (Moefer et al., 1960; Ott et al., 1965;
Makarova, 1965 and Glooshkoya, 1 966) were observed to be associated with
zinc level in diets. Moreover, Miller ef al. (1 968) suggested a diminution
in ability of the zinec-deficient animal to utilize globulins and perhaps a
diminution in its ability to synthesize serum albumin.
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O%sarvations that addition of zinc to thz diet increased the blood leuko-
cytes population, spacially lymphocyte population, were reported by Mitsik,
{1964) ; Glooshkova (1966) and Miller ef al. (1968).

The previous findings have led to the hypothesis that the zinc may affect
the im.nuaaological characteristics of chicken’s blood. The experiment repor-
ted in this paper was s3t up to ascertain whether zing supplementation to prac-
tical chickens’ rations, would affect soms blood compaaents coanccted with
immunological proparties, namely white blood ceil (WBC) number, difereen-
tial count of WBC, serum protein parceat and level of agglutination antibo-
dics (agslutinins).

Material and Methods
1. Chickens.

Twanty ona Dokki-4 cocks, one year old raised at Assiut Uaiversity Poultry
Farm were raadomly dssignated for this study. Dokki-4 chickens weare deve-
loped as a new breed from a cross bztween the indigenous Fayoumi and the
Barred plymouth Rock (Itriby and Sayed, 1966). Seven cocks were assigned to
eachof threagroups ( A, B 11d C ) caasidzring tha initial wezights to 5> as
close as possible in all grouns . Birds wars kept individaally in galvanized
cages and supplied with fezd and water ad-libitum, both in galvanizad pans.

2- Scheme of the experiment

All groups were fed a basal ration (Which contained 19 m3 Zn/kg) during
the 15th days pre-treatmant and the 30 th days post-treatm:nt periols. Group
A was considzred as a control and was fed ths basal ration during ths treat-
ment period which lasted for 45 days.  The basal ration was supplem anted
during the treatment period with 25 mg Zn/Kg for group B, and with 50 mg
Zn/Kg for group C. Zine was supplemanted to the ration in form of zine
sulphate (Za SO, 7H,0).

The hasal diet compositlon was as follows

Ingredient %
Yellow COTTL - « o = = = v o ¢ = o & ¢ v o 2 1 & s 25
Sorghum (Milo} + « « + « o o v o v v e o .. e 30
Decorticated cottonseed meal . - . . o - - . . . 20
Wheat BEAN + « » ¢ = = o+ » = = & 4 ¢ » = » & = 20
Blood meal . - « = & « = = = = = « &« = & 4 % & = 2
LAimestone . « - « « o = = o = o + o v = o« 4 4 v o1 3
Common salt (sodium chloride} « « « -« . . . . . 0.5
Vitamin premix (A -+ D* .« v v o 0 0 s 0 0o 0.1
Calculated analysis : **
Crude protein. .« « « « « v 0 e e e e 18.2
Metabolizable energy, Kcal/Kg. . . . « . .« « - » 2640
Calcium Percent - + « « « « s « » = « 2 2 5 » « » 1.22
Phosphorus percent + - « + « « v = =« 0 o 4 = - .61

* Vitamin premix contained : V.A. 5000 LU. and VD, 500 LU.
per gram. .
** Calculated analysis : Values were calculated according te
Ewing (1963).

Beypt. J. Anim. Prod. 18, 1, (1973).
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3. Determinations of blood components

At the end of the treatment pericd, blecd sample frem each bird was taken
from the wing vein. A count of the 1ctal whit¢ blccd cells was carried out
using a mixture of Giemsa and methyl viclet dyes 2t a dilutirg fluid. Frem
each bird, three blood films staincd with leistmsr dye were used for differen-
tial count of WBC. Total serum protein was determined colorimetrically
(Petroonkina, 1961) using Vinkler soluticn (rctassitm icdide 4 mercuric
chicride). Also, zinc content of whole bleed ard of the basal ration were
determined colorimetrically (Tawtsin, 1968) after extraction with dithizone
(dipheny] thiccarbezone). Statistical aralysis includirg analysis of variances
and comparisons of means using Duncan’s test were carried out as outlined
in Steel and Torrie (1960).

4.Testing Sera for agglutinins

Every cock received only ope intravercus iniecticn of sheep red blood cells
{SRBS) two days after the treatment pericd. Doseges of the antigen were
injected according to the cooks’ bedy we ghts (3ml. of 209 SREC suspension
in saline/Kg body weight). Sera were individually tested for the presence
of agglutinins to SRBC antigens pricr to immunizaticn ard twice a week for
the next month after immunization. Thestandard procedure for titering serum
samples was carried out as outlined by Fanguy (1961) using suspensions of
three percent SRBC,

Results and Discussion

4. Blood Values

The results obtained frcm  aralysis of blced semples are summarized in
Tablel.  Arithmetic mesrs of different grcups were statistically compared
using Duncans *test (Tables 2, 3). No significant differences were found
between the different grouvps regarding to leukceytes nrmber, total serum
protein percentage and zinc content of whole bleed (F< G.C5), However,
there was a tendency of increase in WEC number in the zinc-supplemented
birds, as it ranged frcm 19,866 to 26,893/mm?® in case of group A and B res-
pectively.  The high variability within each group may explain why such
differences between groups were not significant.

Leukocytes have important immurnological functien invelving phagocy-
tosis of microorganisms and foreign particles, antibedy production and remo-
val of toxins (Babeky ef ¢f, 1970). Petl Mitsik (1€64) ard Glooshkova (1966)
have reported that zinc addition to the raticn increased WEC in cattle. OQur
findipgs are analogous to those of Miller er al, (15¢8) in baby pigs.

It can be noticed frem Table T that total serum protein had slightly dec-
reased with increasirg zinc in tke diet as it rarged frcm 6.54 to 6.76 % for group
¢ and A, respectively. A decline in plasma protein levels has been observed
In zinc deficiency in some investigaticn (C1l et al, 1864 ard Relman et al,
1961). On the other hand ,Ott er &l, (1€65) acd Miller et al, (1968) reported
a decrese in serum protein in zin¢-supplemented animals.  As shown in Table
I, whole lood contained 443, 316, and 461 mcg Zn/1C0 m] in case of group A,

Egypt. J. Anim. Prod. 13, 1, {1973).
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TABLE 2. ANOVA for hlood values in Dokki cocks

Mean squares
Source of D.F
e Total | 7, in whole | Neutrophlls | Iymphocytes
wBnC Serum a1 I:Inu:do = el ;j’p 1 yrmp o7
protein F L ¢
Treatments 2 B1.725. 856 G.0331 9.720.5 124.4 178.3
Error . . . 18 37.550.558 1.7474 12.377.6 2.0 17.2

TABLE 3. Buncan’s multiple range test for significant differences
among alt possible comparisons*

Charaeter Groupgs means

. A C B

YWBC o oa e e e L 19.866  25.670  25.893
C B A

“Total serumn-protetn . . . . . 6.54 6.68 G.76
A C B

+Zinc in.-whole blood . . .. . . 443 465 516
C B A

-Neutrophils %5 ... .. . ... .. 7.3 11.4 15.9
A B C

:Lymphocytes % . . . . . .. 76.0 83.9 B5.5

* Any two means not underscored by the same line are significantly
difforent at 0.05 ievel,

8 and C, respectively. ©ur data conczrning the non-sigaificant increase in
:zine contznt of whole blood with distary zine elevation coincide with those of
Miller er al., (1962) and Tark (1955) who reported that dietary zine level had
no effect on thzzine contant of the blood or the plasma of claves and chickens.
iDifferent results have bzen observed in pigs (Miller ef af, 1968).

Hgypt. J. Anim. Pred. 13, 1, (197D



54 M. N. MAKLED, M. 8. EHATTAB AND E. Y. PL-HAMMADY

Although blood leukocyte population did not significantly increase withr
zinc supplementation to the ration, yet a relative increment in lymphocyte-
population and a relative reduction in neutrophils were observed with zine:
additions (P>>0.05). These results confirm those of Nicimoora and Koom-
asera(l958)andMilleretai,(l%s). Otherlcukocytetypespcrcentages,namely
eosinophils, basophils and monocytes percentages were not significantly
affected (P<Z 0.05).

The high variability in some blood components within cach group is.
expected since the experimental birds were not genetically homogenious and
because, of the nature of charactcrs studicd. Ccmtarirg data of different.
experiments, Lucas and jamros (1961) emphasized the high variability in
leukocytes formula among different groups of chickens.

Lymphocytes are known to be the most elastic of all the blood cells.
They may transform to macrophages, monocytes, plasma cells and other
hemocytes which are connected with antibody production and mediated cell-
ular defence reactions (Daniels et af, 1968).

The increase in Lymphocytes number in treated groups may be due-
to the indirect effect of Zn on the central lymphoid system as thymus gland.
Thymus weight and its content of Zn were greatly reduced in Zo-deficient
animals (Shanklin e¢ al, 1968).

b. Formation of antibodies to sheep red blood cells

{ Serum samples titers were obtained by making serial double dilutions in:
isotonic saline solution. The highest dilutions at which antisera showed visible:
macroscopic reactions with SRBC were recorded. Range of titers for every group-
of cocks’ sera and their means are shown in Table 4.

Sera collected from cocks prior to immunization showed no agglutination.
with SRBC. However, two serum samples, on¢ from B group and the other
from C group, caused lysing of SRBC up to 1: 8 delutions. Such observation
suggest the presence of haemolysin antibodies, but not agglutinins, to SRBC’
in normal sera of some cocks.

As shown in Table 4, agglutinins to SRBC were detected in all groups by
the 4t} day after immunization, increased by the 7th day and gradually declined
thereafter. Comparing the titers means of the three groups. there are no special
differences at all periods tested. However, the highest agglutinins titer (1 :
2048) was obtained from antisera of some individuals in group B and C which
recieved Zn additives. Haemolysis of SRBC was noticed in case of all of all
immune sera up to 1 : 4-16 dilutions in all grorups. The presence of haemoly-
sins was noticed even after disappearance of agglutinins. No special differe-
nces were found between the individual groups in level of haemolysins.

Egypt. J. Anim, Prod. 13, 1, {1973).
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TABLE 4. The range of tifers of agglutinins in cocks’ sera to sheep red bood cells
and their means expressed as log 2%

A B C
Group | Rasal ration (B.R.) | (B.R.+25 mg Za/kg)| (B.R.+50 mg Zn/kg)
Days Range Mean Range Mean Range Mean
Pre-injection day . 0—0 0 0—0 0 0—0 0

Post-injection day

&h . . ... 1: —128 | 7.5]1: 64— 256| 8.14{ 1: 128512 8.57
Teh ... . 1:1024—1024| 11.0 | 1: 512—2048( 10.7 | 1: 512—2048| 10.87
10th . - .. .1 1286—512| B8.67/ 1: 16— 256 8.0 |1: 16—2048 7.86
14th . . ... 1: 16—125 7.0|1: 4—25) 6.4} 1: 8—1024] 6.43
178 « o .« | 1: 88— 64 4.831: 2— 128 5.281: 38— 128 4.8¢
20k ... 13 4— 16 3.3311: 2— 32| 3.56/1: 14— 16| 4.14
2th . . . .. 0—1:2| H** 0—1:32|H 6—1:2|H

28tk . . . . . 0o—o0 H 0—1:8| H 0—0 H

*  Positive reaction at dilutions of 1 ;2,1 : 4, 1 : 8 was transformed to 1, 2, 3, respec-
tively and so forth,

%% Haemolysis of sheep red blood cells.

In conclusion, no substaintial increase was found in antibodies produc-
tion in cocks receiving Zn additives, which indicates that 19 P.P.m. Zn present
in basal ration may be sufficient. Zinc requirements of chicken are not well
.defined as they ranged from 15 to 20 mg as reported by Zeigler et al, (1961) and
from 50 to 60 meg/Kg diet as reported by Mitsik (1964). However, the increase
in lymphocytes percent of cocks received Zao supplemantations may suggest an
increase in their immunological capability. Supplementing chicken rations
with Zn may have more proncunced effcet at younger ages before they are
immunologically mature.
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