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ABSTRACT In this study, the effect of used immunostimulating drugs with FMD vaccine on immunoglobulins was aimed
to investigate in sheep. For this purpose 40 healthy sheep were divided into 4 groups. Blood and serum
samples were taken from all animals from 0 days before the study. Blood samples were measured
immediately, and IgA, IgG, IgM, Ig and Zn values from biochemical parameters were stored for
measurement. Group [ was applied only FMD vaccine, group II Levamisole with the FMD vaccine, group III
Zinc with FMD vaccine and the last group IV AD3E was applied with FMD vaccine. After 21 days, blood and
serum samples from all groups were taken again and hematologic and IgA, IgG, IgM, IgE and Zn values were
compared according to the values of day 0. No statistical difference was found between the groups except for
PLT in hematological parameters (p> 0, 05) when compared to pre-vaccination and post-vaccination. In
groups II and III there was a significant increase in PLT levels. Biochemical analysis showed IgA, IgG, IgM and
IgE levels to be higher in IgG (p <0, 05) and IgE (p <0,001) in groups II and III when levels compared to before
vaccination. There were statistically significant increases in IgM (p <0.05) in group IV.
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0z Koyunlarda Sap Asis1i ile Birlikte Kullamlan Immunstimiillan flaglarin
immunglobulinler Uzerine Etkisi

Koyunlarda sap asisi ile birlikte kullanilan immunstimiilan ilaglarin immunglobiilinler iizerine etkisi
arastirildi. Bu amagla 40 adet saglikli koyun 4 gruba ayrildi. Calisma 6ncesinde tiim hayvanlardan 0. giin kan
ve serum Ornekleri alindi. Hematolojik parameterler hemen 6l¢iildii, biyokimyasal parametrelerden IgA, IgG,
IgM, IgE ve Zn degerleri 6l¢lilmek lizere serumlar saklandu. I. gruba sadece sap asis1 uygulandy, II. gruba sap
asisi ile birlikte Levamizol, III. gruba sap asisi ile birlikte Cinko ve son grup olan IV. gruba da sap asisi ile
birlikte AD3E vitamini uygulandi. 21giin sonra tiim gruplardan kan ve serum 6rnekleri tekrar alind1 ve 0. giin
degerlerine gére hem hematolojik hem de IgA, IgG, IgM, IgE ve Zn degerleri kiyaslandi. Hematolojik
parametrelerin PLT ve NEU hari¢ gruplar arasinda herhangi bir istatistiksel fark belirlenmedi. 0. ve 21.
giinlere gore kiyaslamada II. ve IIl. gruplarda PLT diizeylerinde 6énemli artis (p<0.05) tespit edilirken IV.
grupta NEU duzeyinde istatistiksel olarak azalma goriildii (p<0.05). Biyokimyasal analizlerden IgA, IgG, IgM,
IgE degerlerinde, 0. giine gore II. Grupta IgG (p<0,05) ve IgE (p<0,001), III. grupta IgM (p<0,05), IgE (p<0,001)
ve IV. grupta sadece IgE (p<0,001) diizeylerinde artis belirlendi. Gruplar aras1 kiyaslamada da II. ve III. grup
IgG diizeyleri kontrol grubuna gore artis belirlendi (p<0,05). Sonug olarak Sap asisi ile birlikte kullanilan
levamizole veya ¢inko uygulanmasinin hayvanlarda 6zellikle IgG ve IgM tizerine olumlu etkilerinin oldugu, as1
ile birlikte bu ilaglarin uygulanmasinin tavsiye edilebilecegi kanisina varildi.

Anahtar Kelimeler: FMD, Immunglobiilin, Inmunostimiilantlar, Koyun, Sap

INTRODUCTION vesicles on the tongue, mucosa and feet, sudden death in
) . ) ) ) young (Barnett et al. 2002; Wong et al. 2003; Ko et al.
Foot and mouth disease (FMD) is a sever infectious disease 2012; Horsington et al. 2015).

of the animals especially ruminant caused by a small,
positive-sense RNA virus in the Genus Aphthovirus, Family
Picor-naviridae, seven serotypes virus include (SAT1, O,
SAT2, A, C, Asia 1 and SAT) characterised by high fever,

The disease can distribute by contact with animals infected
with disease directly, or via contacted with contaminated
animal products like during feeding or during drinking
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water from the same pool because virus shed mostly in
saliva. In ruminants, virus may persist beyond 28 days in
the oropharynx of animals for months to years (Paton et al.
2014). Susceptible flock may be infected due contact with
infected animals directly or by indirectly and indirect
contact with an infected environment. The disease is very
rapid transmission when disease animal or these animals
that suspected to infecting are in close area, due to contact
with each other or through air droplets (Alexandersen et
al. 2003). What is the role of sheep herd and what is the
role of sheep in transmission of the disease when disease
epidemics occur it is not quite clear. By the way,
transmission of the diseasedue to sheep has been showed
to be limited, but may be suspected sheep cause of the
transmission of disease (Eble et al. 2015).

The mortality rates are alreadylow but rate of morbidity
are high when FMD out break occurs, with the decrease in
milk yield, meat production andpoor skin quality and
cause abortion with repeat breeding problem in animals
and causes in severe economic losses to the flock industry,
especially in FMD-free countries of the world (Ko et al.
2012; Rajasekhar et al. 2013; Jeong et al. 2015).
Vaccination is the only practicable method to control FMD
in endemic countries, vaccines adjuvant with aluminium
hydroxide or oil has been successfully used worldwide. But
in countries free of FMD includes North and Central
America, Europe, Japan, and Australia, control of the
disease is based on the prevention and control of entering
of the disease through tight regulation entrance and
quarantine. So when disease entre into these areas,
emergency vaccination may have to support,and should be
controlling the movement of animals and use stamping out
untilquarantine the disease (Hohlich et al,. 2003; Clavijo et
al. 2004; Sharma et al. 2012; Bucafusco et al. 2014;
Saravanan et al. 2015). Because FMD disease have several
serotype and not cross-section between serotype so,
vaccination generally does not protect against all
serotypes, and even between some strains, thus the choice
of correct strain of vaccineshould take in the vaccination to
protection of the animals (Barnett et al. 2002; Uddowla et
al. 2012). In this study we used immunostimulant drugs
(levamisole, zinc and AD3E vitamin) with FMD vaccine to
increase the immunity that produced in sheep.These three
immunostimulants drugsand immunomodulatorssuch as
LMS, zinc and vitamin combinations enhance the humoral
and nonspecific cellular defence mechanisms in animals.

In the present study; we aimed to define how the
immunostimulant  drugs  effect on level of
immunoglobulins (IgM, IgG, IgA, IgE) in sheep when these
immunostimulant drugs used together with FMD vaccine.
The most effective drugs were also aimed to determine
and compaction will also be made.

MATERIALS and METHODS

Materials

In this study, 40 femal sheep (1-3) years were selected
from a flock of sheep in the region of Van. All routine
clinical examinations were performed on the animals,
according to the methods described in clinical examination
procedures (Lovatt, 2010). After checking heart rate,
respiratory rate, body temperature, mucous membrane
and skin, 40 sheep were selected which were healthy and
in good conditions. The data collected from selected sheep
were kept in the record. Final report of the research
project detailed above was approved by Yiziinci Yil
University Animal Local Research Ethic Committee in the
session held on 24.11.2016 (decision number 2016/11).
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Methods

After checking all Physical examinations of each individual
sheep: temperature, pulse, respiration, mucous membrane
colour, all 40 selected sheep were in good condition and
health. Then all clinical examinations were collected and
the data obtained was recorded.

The 40 selected healthy sheep were divided into 4 groups.
Each group consisted of 10 sheep. Blood and serum
samples were taken from all animals from 0 days which
was kept in tubesfor measuring serum levels of
immunoglobulin and zinc. All serum and plasma samples
in Eppendorf tubes were preserved in freezer (-20 2C).

Food and mouth disease vaccine (AFTOVAC 0il®) obtained
from market and approved by Food Agriculture and
Livestock (Republic of Turkey), was administered to all 4
groups of sheep in the following ways:

Group . Only FMD vaccine (AFTOVAC 0il®) (1 ml SC) was
used.

Group II. In this group, FMD vaccine (AFTOVAC 0il®) (1 ml
SC) and levamisole tablet (5 mg/Kg per oral) (Zelensin,
Sanovel®) were used.

Group IIL In this group FMD vaccine (AFTOVAC 0il®) (1 ml
SC) and zinc tablet (30mg/50 Kg per oral) (ZINCO 30 mg
Tab. BERKO®) were applied.

Group IV. In this group, FMD vaccine (AFTOVAC 0il®) (1
ml SC) and vitamin AD3E (IM) (ADEMIN-CEVA-DiF®) were
injected.

After 21 days of applying the vaccines and
immunostimulating drugs on all groups for measuring
serum levels of immunoglobulin and zinc.

Laboratory examinations
Haematological examinations

Blood samples taken from all groups and preserved in
EDTA-containing tubes and then analyzed by Veterinary
Haematology (MSs-S). Blood parameters including total
WBC, lymphocyte count (LYM), monocyte count (MONO),
neutrophil count (NEUT), eosinophil count(EOS), red
blood cell count (RBC), haemoglobin concentration (HGB),
heamatocrit level (HCT) and platelet count (PLT) were
measured on days 0 and 21 of the study.

Measurement of immunoglobulin levels

ELISA kits from COSABIO BIOTECH CO., Ltd. (CUSABIO®,
China) and ELISA reader (ELISA reader®- DAS) were used
to determine Ig values.

Measurement of zinc levels

Serums were isolated from centrifuged blood samples and
were then prepared for other biochemical examinations.
Zinc levels were determined in the serum samples
byAtomic Absorption Spectrometer (AAS) (Thermo®).

Statistical Analysis

Descriptive  statistics for the studied variables
(characteristics) were presented as mean, standard
deviation. After normality test with Kolmogorov- Smirnov
test, One-way ANOVA was used for the comparison of
means. And then Duncan multiple comparison test was
carried out for determination of different groups’ mean. In
addition Paired t test was performed to compare before
and after vaccination in each group. Statistical significance
level was considered as 5% and SPSS (ver: 13) statistical
program was used for all statistical computations.
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RESULTS

Clinical Findings

All sheep used for the present study were healthy and had
normal respiratory rate, normal heart rate (70-80) bpm,
normaltemperature (38.3-39.9°C), normal lymph nodes,
normal conjunctival colour, normal appetite and ruminal
movement.

In this study, 30 independent food businesses were visited.
Twenty-seven of these plants were restaurants or cafés
which were serving animal originated foods while the
other 3 were small businesses serving homemade.

Haematological Findings

Haematological findings in all excremental before and after
vaccination in table 1.

Serological Findings

Serum immunoglobulin level in the experimental sheep,
before and after vaccination in table 2.

Zinc Measurement

Serum levels of Zn in table 3.

Table 1. Descriptive statististics and comparison results for the haematological characteristics

Parameters Day Group I Group II Group III Group IV p*
[Only vac. (n=10)] [Vac+LMS. (n=10)] [Vac. +Zn (n=10)] [Vac.+AD3E
(n=10)]

0 10.33+0.37 9.18+0.87 10.21+0.46 10.85+0.87 0,211
WBC (109/L)

21 10.40£1.17 8.78+0.78 9.05+0.47 10.06+0.87 0,198
p* P 0,258 0,343 0,061 0245

2.46+0.47 2.71£0.26 3.15+0.41 3.25+0.36 0,058

LYM (109/L)

21 3.06+0.49 2.96+0.32 2.81+0.30 2.66+0.48 0,210
p* 0,226 0,555 0,555 0,065
MONO 0 1.31+0.06 1.35%0.16 1.41+0.14 1.43+0.25 0,140
(10%/L) 21 1.13+0.18 1.20+0.85 1.15+0.03 1.45+0.13 0,161
p* 0,010 0,587 0,010 0,396

0 5.90+0.76 5.03+0.75 5.58+0.48 6.10+£0.54 0,058
NEUT (109/L)

21 6.26+0.53 a 4.53+0.58 b 4.88+0.47 b 5.88+0.98a 0,001
p* 0,633 0,036 0,010 0,746

0 0.10+ 0.00 0.08+0.08 0.07+0.08 0.07+0.08 0,373
EOS (109/L)

21 0.03+0.06 0.08+0.16 0.03+ 0.05 0.07+0.05 0,005
p* 0,010 0,368 0,010 0,914

0 8.42+1.75 8.39+ 1.45 8.83+ 1.05 8.47+ 091 0,176
RBC (109/L)

21 8.52+1.53 8.84+1.23 8.36+ 0.78 8.01+ 0.46 0,081
p* 0,615 0,091 0,032 0,751

0 9.30+1.35 9.73+1.10 10.13+1.27 9.87+1.23 0,653
HGB (g/dl)

21 9.27+0.96 10.13+1.17 9.43+1.01 9.13+£0.25 0,068
p* 0,571 0,724 0,103 0,696
HCT 0 27.90+ 4.04 29.20+ 3.30 30.40+ 3.81 29.60+ 3.68 0,428
(%) 21 27.80+ 2.88 30.40+ 3.51 28.30+ 3.03 27.40+ 0.75 0,605
p* 0,614 0,619 0,213 0,069
PLT (10°/L) 0 202.33+94.83 b 282.66+77.47 b 314.16+£41.58 ab 397.66+£70.73 a 0,010

21 387.66£82.32 b 370.83+48.77b 371.00+£40.33b 520.83+61.94 a 0,010
p* 0,010 0,016 0,010 0,010

Different lower cases at the same row represent statististically significant differences among the groups (p<0.05).p*: p value

of Paired t test, p™: p values of ANOVA
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Table 2. Serum immunoglobulin level in the experimental sheep, before and after vaccination

Group I Group II Group III Group IV p*
Parameters Day
[Only vac. (n=10)] [Vac.+ LMS. (n=10)]  [Vac. + Zn (n=10)] [Vac.+ADsE (n=10)]
52.07+6.57 a 45.17+£6.07 a 42.08£291b 35.61+5.75b 0,010
IgM (pg/mL)
21 56.42+7.13 a 48.89+4.78 a 52.09+5.66 a 35.67+2.37b 0,010
p* 0,803 0,113 0,010 0,632
25.53£1.65b 33.97+£7.23b 42.99+3.70 a 28.81+0.30 b 0,010
IgG (ng/mL)
21 30.35+5.21b 44.28+6.28a 49.49+7.48 a 25.64+2.30 b 0,010
p* 0,068 0,548 0,010 0,302
15.47+3.25b 34.87+4.78 a 24.69+5.86 b 30.61+5.35a 0,010
IgA (ng/mL)
21 46.36+1091a 35.17+#5.81b 33.68+9.76 b 28.38+3.37b 0,010
p* 0,010 0,066 0,063 0,057
506.42+192.01 445.22+161.02 424.17+253.21 554.36+103.41 0,473

IgE (ng/mL
gk (ng/mL) 21 578.73+298.12 b

p# 0,201 0,010

690.79+£104.15 a

732.40£101.12 a 769.05+268.02 a 0,041
0,010 0,010

Different lower cases at the same row represent statististically significant differences among the groups (p<0.05).p#: p value

of Paired t test, p™: p values of ANOVA

Table 3. Serum levels of Zn in experimental sheep, on days 0 and 21

Parameter Day Group I Group II Group III Group IV p*
[Only vac. (n=10)] [Vac. + LMS. [Vac. +Zn (n=10)] [Vac.+ADsE
(n=10)] (n=10)]
Zn (mg/L) 0 0.72+0.17 0.57+0.11 0.64+0.13 0.50+0.11 0,071
21 0.60+0.12 0.70+ 0.23 0.88+0.21 0.65+0.17 0.059
p* 0,084 0,348 0,254 0123

Different lower cases at the same row represent statististically significant differences among the groups (p<0.05).p#: p value

of Paired t test, p™: p values of ANOVA

DISCUSSION

Foot and mouth disease is a severe infectious disease of
animals.FMDV is a small, positive-sense RNA virus in the
Family of Picornaviridaeand genus Aphthovirus,
characterised by high body temperature, vesicles appear
on the tongue, mucosa and feetWhen young animals
infected it cause sudden death (Barnett et al. 2002; Wong
etal. 2003; Ko etal. 2012; Horsington et al. 2015).

Vaccination is the only practicable method to control FMD
in endemic countries.Vaccines adjuvant with aluminium
hydroxide or oil has been successfully used worldwidein
the regions including Europe, Japan, Australia, and North
and Central America. Controlling and preventing the FMD
is based on the prevention of introducing the virus,
through tight importation regulation and quarantine. In
case of a disease entry into these areas, emergency
vaccination may be used, controlling the movement of
animal and stamping out for eradication of the disease are
also required (Hohlich et al. 2003; Clavijo et al. 2004;
Sharma et al. 2012; Bucafusco et al. 2014; Saravanan et al.
2015).

Transmission of the virus occursinside or among herds;
this is different among sheep herds and cattle herds.
Vaccination affectstransmission of FMD and clinical
disease differ among the animal species.

Before taken blood samples from all sheep, all animals
examined for any abnormality in respiratory rate, body
temperature, heart rate, lymph nodes and eye mucus
membrane. Blood was taken and FMD vaccineand
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immunostimulant agents were given to the different
groups. After blood sample were taken, haematological
examinations were done immediately and serum samples
were also prepared and stored at -20 2C for serology. In
this study, LMS, Zn and vitamin AD3E were used with FMD
vaccine to see whether they enhance immunity or not and
also to made a comparison among these three agents
regarding their immunostimulant activity.

After haematological examination of blood in day 0, it was
found that all blood parameters were normal according to
Jackson and Cockcroft (2002). According to the result in
table 1 we found that in group of LMS, WBC decreased
after 21 day but was not statistically significant. This result
was similar to those of Pekmezci and Cakiroglu (2009),
Shah et al. (2011) and Raina and Sachar (2014). In zinc
group, the level of WBC decreased but was not statistically
significant. This result was similar to those of Ramulu et al.
(2015). Level of WBC not changed ADsE group after 21
day. This result was similar to those of Pekmezci and
Cakiroglu (2009).

Lymphocytelevel decreased after 21 day but not
statistically significant. This result was similar to those of
Mohri et al. (2005), Pekmezci and Cakiroglu, (2009) and
Raina and Sachar, (2014). Level of NEUT in groups of
levamisole and zinc decreased in 21 day but was not
statistically significant.In vitamin AD3E group, the level of
NEUT decreasedafter 21 days and statistically was
significant (P<0.05), this result was in agreement to the
result of Shah et al. (2011) but different from those of
Spears (2000) that supplementation of vitamin and (-
carotene did not consistently affect neutrophil activity.
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The main function of neutrophils is chemotaxis and
phagocytosis with subsequent destruction of the bacteria.
Neutrophilia occurs mostly in infectious diseases,
particularly acute bacterial infections. No significant
changes occurred in eosinophil counts in LMS group. This
result was similar to those of Pekmezci and Cakiroglu
(2009). EOS however did not change notablyin Zn group.
This result was similar to those of Raina and Sachar
(2014). RBC level non-significantly declined in animals
treated with Zn. This result was similar to those of Raina
and Sachar (2014). Changes in RBC were still within
normal range. HGB in levamisole group increased but
statistically not significant. This result was similar to those
of Pekmezci and Cakiroglu (2009). Decrease in HGB and
HCT might be due to RBC lysis/destruction and greater
prevalence of erythroblasts (immature RBCs) in the
general circulation in zinc treated animal. Support for the
present viewpoint can be derived from the findings by
Raina and Sachar (2014). Increased level of PLT in sheep
treated with AD3E was not statistically significant.
Increased level of PLT in sheep treated with LMS was
statistically ~significant (P <0.05). This result was
differentfrom those of Pekmezci and Cakiroglu (2009).
Increased level of PLT was statistically significant (P<0.05)
in sheep treated with Zn. This result was differentfrom
those of Raina and Sachar (2014). A majorcomponent of
platelet alpha granules is thrombospondin that plays
animportant role in blood coagulation. Also, platelet-
derived endothelial cellgrowth factor enhances the growth
and chemotaxis of endothelialcells in vitro and
angiogenesis in vivo (Eales, 2003). The present study
define how the immunostimulants effectedthe level of
Igsin sheep, by measuring the level of Ig types (IgM, IgG,
IgA and IgE) in the serum of four groups of experimental
sheepand compared between level of Igs before and after
using the vaccines and immunostimulant drugs.

Group I only vaccinated against FMD, levels of IgM, IgG, IgA
and IgE were increased after 21 days. This explained that
vaccine has worked properly and immunne response
against FMD was enhanced. Levamisole is an
imidazothiazole derivative and used commonly as an
anthelminthic against a broad range of nematodes in
different hosts including ruminant, horses, dogs, chickens
and humans. Renoux and Renoux (1971) was first
reported the immune stimulatory effect of LMS and used
to enhance the protection of a Brucella vaccine.

Based on the investigation of Gopalakannan and Arul
(2006) it was evident that LMS (250 mg/kgof diet)
certainly promoted the nonspecific immunity of
Cyprinuscarpioin ponds. Thus LMS acts as an
immunostimulant that appears to improve the immune
status and growth of C. carpioin fish farms. It is hoped that
this base line information will be of potential use in fish
farming. In group II, levels of IgM and IgA increased but
were not statistically significant, and level of IgG increased
and was statistically significant (P<0.05). IgE increased
and was statistically significant (P<0.001). When LMS used
with Kkilled viruses can induce IgG production more rapidly
and at higher levels, LMS injected with a DNA vaccine
against the FMDV stimulated both humoral and cellular
immune responses in conjunction with a strong
production of IFN-y, (Stelletta et al. 2004; Kang et al. 2005;
Fu et al. 2016). Levamisole and vitamin E administered
groups resulted with high concentrations of IgM than
control calves on day 22 and again increaselevel of IgG
than that of control calves on day 1, 8, 15 and 22 of the
trial (Pekmezci and Cakiroglu, 2009).

The effects of LMS on the immune system is complex, and
stimulate T-cell responses by enhancing T-cell activation
andproliferation, enhance formation of antibodies to
various antigens, promote macrophage and monocyte
functions such as phagocytosis and chemotaxis and
increased neutrophil locomotion, adherence, and
chemotaxis (Ocal et al. 2007; Sadigh-Eteghad et al. 2011).
According to Stelletta et al. (2004), Kang et al.(2005), Ocal
et al. (2007), Pekmezci and Cakiroglu (2009), Sadigh-
Eteghad et al. (2011) and Fu et al. (2016), LMS enhances
immune system and increases level of the IgG significantly
but increased level of IgE might be due to FMD vaccine
since it contains adjuvant.

The immunomodulatory importance of Zn was first
described by Brazdo et al. (2015) who displayed that Zn
may act in cell proliferation, DNA metabolism and repair,
oxidative defence and cellular signalling pathways, besides
being a protective agent against the apoptosis,
furthermore, it has been shown that apoptosis is
potentiated in Zn deficiency (Brazado et al. 2015). Animal
immunityalso affected by the level of Zn, ithas
immunostimulatory activities and keeps the homeostasis
of oxidation/reduction. Among the Zn sources studied,
organic Zn sources showed better immune activity
compared to ZnSO4 (Lin et al. 2013). In group III,
increased level of IgA and IgG were not statistically
significant but the level of IgM was statistically significant
(P<0.05) and IgE increased and statistically was significant
(P<0.001). These finding resembles Schafer et al. (2015).
IgG and IgM are the major Igs which are responsible in the
complement activation, opsonisation, neutralization of
toxins (Shah et al. 2011). Zn deficiency reduced the
concentration of IgE and IgG in rats that infected with
gastrointestinal nematodes. Thus, the increase in the levels
of these Igs in supplemented animals may be initially a
result of better mineral supply of zinc (Schafer et al. 2015).
And the results were similar to Brazdo et al. (2015) it has
been indicated that Zn supplementation causes changes in
humoral immunity such as stimulation of B-lymphocytes
and increased serum Igs levels like IgA and IgG. Thus, the
intracellular killing of parasites are triggered or stimulated
by zinc treatment. Development of B cells from immature
and pre-mature B cells and production of antibody affected
by Zn deficiency. Zn deficiency reduces PMN cells
chemotaxis and inversely a super-physiological Zn
concentration (500 pM) generates PMN chemotaxis in
vitro. A Zn deficiency decreases phagocytosis but Zn
supplementation increases it (Bonaventura et al. 2015). Zn
decreases T-cell proliferation and causes a shift in the T
helper Th1/Th2-balance towards a Th2 response. Thus,
especially T cell-mediated cellular immune responses are
usually affected by imbalanced Zn levels (Rosenkranzet al.
2015). Zn is also an important factor responsible for the
maintenance of physiological balance between the Thl,
Th2 and Th17 lymphocyte subtypes. Zinc deficiency
decreases the production of cytokines by Thl and Th17
cells, but has lower effect on the Th2 response (Mtyniecet
al. 2015). The increased serum globulin concentrations by
Zn supplementation implies better immune response with
Zn supplementation. An increase in plasma globulin
concentration with Zn supplementation was also observed
in lactating Friesian cows (Ramuluet al. 2015). According
to Bonaventura et al. (2015), Brazdo et al.(2015), Mtyniec
et al. (2015), Ramulu et al. (2015), Rosenkranz et al.
(2015) and Schafer et al. (2015) use of vaccine and Zn
promotes immune system and increased level of IgG and
IgM. But increase of IgE in the present study might be due
toadjuvant in FMD vaccine.
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A statistically significant variation was found in level of IgG
between LMS and Zn groups in the same line (P<0.05) day
21. Based on this results Zn was more effective than LMS
on the IgG level. In group 1V, IgM was not changed. Levels
of IgG and IgA decreased were not statistically significant.
Level of IgE increased was statistically significant
(P<0.001). Kizil and Gul (2008) used vitamin AD3E with
FMD vaccine to a group of cattle. The result was a good
protection against FMD. This result might explain the anti-
stress property of vitamin AD3E which has minimized the
negative effects of the vaccination Gammaz et al. (2010)
studied the effect of vitamin ADsE on growth performance
in fish and found that, besides its positive effect on growth,
it has also enhanced defense mechanism against diseases
via its role in both innate and adaptive immune responses.
Vitamin E functions as an antioxidant that scavenges free
radicals and protects against lipid peroxidation. The role of
vitamin E as an antioxidant may explain its importance in
immune responses (Spears, 2000). Combination between
multivitamins ADsE with Newcastle disease vaccine causes
increase in antibody titer against Newcastle disease. This
element is important for the development of the immune
cell structure and eicosanoid formation (Al-zuhairy and
Jameel, 2014). When Newecastle disease virus causes
infection in poultry with vitamin A deficiency, the result
wasa decrease in IgG titres and the risk for secondary
infection may increase (West et al. 1991). These results
were similar to those of West et al.(1991) but were in
contrast to those of Kizil and Gul (2008). During normal
activities of the cells, oxidant molecules produced
continuously in the body and vitamin A and vitamin Ehave
been reported toremove these oxidant molecules. High
dose of vitamin E has been shown to enhance immune
response, neutrophil activity and cellular humoral
immunity (Kizil and Gul, 2008). Zn deficiency in animals
may occur as a result of its deficiency in soil and pasture,
or may be due to stressful conditions such as vaccinations
or diseases causing Zn depletion in the body tissues and
fluids. Immunity of animal also effect by the Level of Znin
dietary diet, organic Zn sources showed better immune
activity compared to ZnSO4 (Lin et al. 2013).

CONCLUSION

it has been concluded that the application of LMSor Zn
with FMD vaccine, has positive effects on sheep Igs
especially IgG,IgM and IgE, and that animals respond early
to infection after use these drugs with FMD vaccine during
vaccination. Thus, it is advised to use LMS and Zn with
vaccines to potentiate immune responses.
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