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The Role of Zinc Sulfate in improving the blood proteins and immune response to
Newcastle disease in broiler under heat stress
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Abstract
The study aimed to determine the effect of zinc sulfate supplementation in different levels on
blood proteins and immune status in broilers, (120) broiler chicks one day old were used with (38)
gr. Initial weight divided randomly into (5) treatment groups (24 chick/each) with 3 replicates (8
chick /each) . The dietary treatment groups were:
T1: ordinary diet (control), T2: ordinary diet +30 mg/kg Zinc sulfate, T3: ordinary diet +45
mg/kg Zinc sulfate, T4: ordinary diet +60 mg/kg Zinc sulfate, T5: ordinary diet +75 mg/kg Zinc
sulfate. The blood samples were collected at 5, 15, 25, 42 day of study for detecting the post
albumin, y_ globulin, and antibody titration for Newcastle disease in serum. The results showed
that there were significant increase P<0.05 in y_ globulin and antibody titration for ND in the
serum of T2, and T3 and with significant decrease P<0.05 in post albumin compared with the rest
treatments. Hence the study showed that the zinc sulfate is important for improving immune
status and disease resistance in broiler under heat stress.

Key words: Zinc Sulfate, blood proteins, ND abs titration, heat stress, broiler

-

dadial)
Gledll B oy Al das sl il el e S iy Cus Gl all Ao lia dal 55 Al Aidal) JSLA (e (5 )) sadl Slgal) yiing
o oty Lo a5 ) jm A p0 il e iUl 5,8 lan) sa o) jad) slea¥l s ¢ Aadgiall pe Alall iluall (ge L3S0 )
A A ol g 58 s ) ALYL il delie Galias) ple IS 4ie gy S s il (i ey Lae eglall ALa)
o3 ey [1 ] ol Y A glia s e liall el Jal (e Tan 4y 5 peim Aidaall yualiall siad, ilall dalall Adlall e 5 j0ka
o) o Jo¥) alall 84 el i 3N dpan) JS )T 5 [2]  anend) Alad 8 dagall A jall jualiall (e ey Cus Gl Galaal)
e Jais A5 A8kl 153 (p 331 70 (e SS) Alladl (5 55 um i 31 () [3] 25 288 4 guad) ey 351 Jalii b 4paly o3
Alcohol and glutamic dehydrogenase, Carbonic anhydrase, Jie il 33U oy i JS (0 Jaal y J8Y)
s 5 Ay g il alan) (il 8 Ylad |50 630 la lld e "Slai Alkaline phosphatase, Carboxy peptidase

Cua [1 ] bl saill dagall ) ) jluse (e daedl Jasi () 4y ) 5 pudal) Galaal) o i) puaic day s [4] Slisis )
OV ua [6 ] il gl e liall Sleadl ki & el 30y LS 40PPM (& il (e palll zlan sl of M [5] <l
[7] Interleukins z\ls (Spleen) Jisklls (Thymus) sl saall ) ghat (alddi) ae 4y i) Aeliall aldds) Cupy 4uals
Jalis ) g5 ARlel) 3 @l 31 Gaits o)) () [8] JLi LS [2 ] L slaiall pall i 5 bl 5 3, i) bl Gapy 4uslli o)) LS
[F> PRI RS DR S AL PNVENpR PN ;L@cwgu&uﬁ%ﬁu&@gﬂ\awT & 5 Aadalll LA Al

17



(;.'LB‘ adnd) - cpali)) Alanal) (ueld ax) bl LI ¢ gay 38 e ddaa 2014

sl LA 3aL 5 e Jany Gun ) saball A Ll Allal) (s Jal (e Albell i 31 dalial ) (0 sall 2eny 1A [9] Aiall
138 (e aglh 11 ] Aealall LAY A0lad 30y 5 Ape Liall plusaW) 5 Alaall LA #U1 80L ) e Jary s [10] T g 55 dualll LIS
palll 5 8 g JulS sl i pal e lial) il 5 pal) i g (5 siune Cppmani (B Alall i 3l iy 5 il ans s aal)
Al dlga¥l Cag la caas

Jard) il s g 3 ga

Bl g L 5l i€l 5 slall 3 ) 55 A due )5l o gaall 3500 /A Sl 5 4l guad) 35 3 Sl il Cpad sall Jas 8 Al pall iy
s ) gl 5 anl s o sy seny laall ROSE g st pal zlas & 3 120 L p2iind 5 2011/9/18 4sd5 2011/8/505
Zadxl e JS Aalie Galdl 8 i g g baal sl Aldeall aal gl 5 SAN 8l ) Se SO adl s ke 24 5 Melas
VS Ay el i leles il alidy) e Uil sie Clalaall e 55

(3ol dlalrs) il ¢ g2 dalie ) dide e cude 0T

e xS/ Al el Bl Gl 5K e pale 30+ Apalie] Aile e e (T2

e 38/ Alall el 3l iy S (e pale 45 + Apalie ] Adle e cnde (T3

Jile axS/ Alall ol Hl1 il 1S e pile 60 + Aplie) Aide e cuie T4

Jile axS/ Alall ol Hl1 il S e pile 75 + Aplie) dile e cuie (TS

Slo gsiniles 21 yee ) aslsas see (e Starter Diet obdile e Gud jall 5 58 ALk s a5 ) semy 513V il
L2 42 see Ny 22 sae o Finisher Diet &iles dle e aiS/s jau slS 2950 Aias &l ola (45 2 %20.15
o Aaniiuall ) sall 4y siall ol gran gy (1) s ile aaS/5 paus 5lS 3152.2 Aiaa 48l g ala G5 0 %18 e (5 5ind
sl Sl S il 4l ddle

o gl (sl S il g A Ale (b ASIAN 1 sal &y gial) qansl) 1(1) Jpia

VoAl Aule %Yo isalall iyl a4l 3alal)
73.4 64.750 &) a3

23 31 Ligall Jgd dpus

3 3 s

0.5 0.250 Al ey

0.7 0.7 ouls

0.3 0.3 oy

100 100 A8 £ ganall

0= H120 £ 55 1B (sanal) (oonilll iV iy &1 891 canll GUSY) ) L) siie Lo 555 05 il 8 1A Jpaas ic
Al Gl sl i Al 4 Jsenall aall s 51 el il cidlalaall e Ll sdie e 55 o5 (350 Gk
Dt g A0l w5 (a0 IS el (po Adliia (KL 8 e 55 Hmli yy e ) g leline A0l 5 "l A0dl2) de L)
(2) Jsa SAninse LS5l jall Gl o S 5 4 yaiill 5 538 Alka"le g 51 2l da 0

(p0) 42l Baa A AWl 5 ) a il 3 Jara 1(2) 2

S e £ 5¥) / sl &3 0
4014 45+1.3 ds¥
39+1.9 42+1.05 A

39.7+1.5 41+1.6 Gty
37.8+1.9 40+0.9 B
35.7+1.9 38.4+0.75 T
33.4%0.8 36.5+1.8 i)

) Uadlir Janal) Jiad ald Y

sl cilie

Juadl) e Jpemnll iy JoB dmas Agelall Aifaal) aladiily alindl 550 (30 42 25,155 ans &1 3Y) (e ol e gan o
ASY) G sndll 8 Lealadin (5 S pall alall Slea alaiuly lly
Electrophoresis b el Jia il 43885 anll Jaaa Cilisi sy (5 ghaa el -1
DisC- plasiuly s sladd SV et B3le (5a %763 S 55 (53 a2 o123y A5 5eSI) 8 yangll A8 yhay pall Jome i 5 il
A3 2y g Jadl) Ao shaial 3 jeaall A8 131 8 (10 48 g sl Juadll (5 5k £ Ly 2Dlell Jillae jacasi a3 g <gel electrophoresis
i Gle Slgall 56l 8 (e Jsaanl) &35 Debsitron PAN-EV ¢ 55 Densitometer Sl alasiuly o jall cawiy 580 5 ¢l s
(s ) A S

Enzyme Linked Immnnosorbent Assay (ELISA)(138V)) a3V Jag yall oeliall jied) jlial-2

oyl 308 o pasdl) 1 adiay ¢ Jeaall 2o Gl ) 3V (asdl Indirect  3dladl e 44 plall Cuadiil

Ji e Glenly 44 yhall éea 5 3 Polystyrene S ae Jalii HY1 e ilacaiill
Newcastle disease antibody test kit S 5 (1 ye dasal (bl duala jliad sae HLaa¥) 1 d Cuadiinl [12]

. Aaiial) 3,80 Glalat Cuus asdll (5 5als Idexx Laboratory Inc. U.S.A &l ide 8 (e & e

18



(;.'LB‘ adnd) - cpali)) Alanal) (ueld ax) bl LI ¢ gay 38 e ddaa 2014

1ibaay) Jalatl)

A aall licall 8 Adliadll cllaall i Al 52 2 Complete random Design CRD Jel&ll il gdiall avecaill Jastiai

[13] bl aaaiul 5 Lest Significant differences LSD s size 38 J8 lialy las giall (& giaall (358l i ) 8

gan¥) Jiaill

ERENPY ]

=Ll Gl s slSI g8 5y ol g SIS A 5 KU (3l 5 5ISI post albumin(pa) s ASY e sV (6 sise I (4) s

)V ilebaall o P<0.05 T sine i piled5 AN 5 i pale 30 Aalil) pilalaal) (355 i) (e aaSlyg pal) Joma

5 s Lol oo liall Gl g glSU 5 JISH cpal 0 SH (6 e (B 3 kasall (oW1 Alalaall el ) a2le75 dusaladly cli) 22le60

D 5 A cpilelaall aall Jeme (A P<0.05 Lea) slusa (B (5 sina (ali) 3 ga g Jan Db (goml) (i W1 g ASI (a0 sl

RSN PPORS WA PE PR FOR-CR T

Caagal¥ly S Caagal¥l g Sl (ol g sl g ASH Cal g oIS 38 5 e i3 il i (e AR il gl ALl L 2(4) s
LAY gl dig B cal g sal) aall) 7 g 8 B gard)

Post albumin A Gra sl =Ll Gl g ol Sl Gl g o<l Alalaall
34.73+3.75a 7394458 a 7.701+051 b 26.007£1.05 b T1
10.870+1.65b 45.83+2.63 b 17.708+£1.092 a 50.108+2.067 a T2
18.272+2.09b 50.86+3.69 b 17.266+1.107 a 46.682+1.947 a T3
28.580+2.58b 61.46+4.73b 16.796+2.006 b 36.951+2.021 b T4
29.445+3.006b 60.63+3.97b 7.130£1.009 b 34.580£1.983 b T5

(P<0.05) s sira A 3529 ) jadd AdLE G aY) ¢ ol Uadllt Janal) Jiad a8 )

oA ALY s DNA et Zodalll LA ) shat alais 8 Jlad 50 Ld (A Alladll LS yall g 25 51800 Jal gall (o 2all lia
LAl deliall b age )5 Led Al 5 Adalll LAY Gali ) (g i) Gl o (1 [14] 5 L8 s i3l Jal gall 038 (405 [9]
0o sgmall IL-2 laaily Glaia lld ()58 285 (S) g8 skl () GO/GL (Js¥) yshall e L sk JAlE I 138 2 5my 38
et SLSlSe 6 Al 5 Adalll LAY ) sk e @il Gl Jisy [15] S Y G (e Aialll LA ) ks

IL-1,1L-2, -~ A il skl e Al s puaall il il S -1

. Lymphocyte blastogensis Zusalll LA (65 8 dagall 3 Ag Glazaioall Jae pa Jalaill 22

. raadil) Lelaad 40800 olaié -3

el LAY # sl o Jasy lisi gl (e g 5ill 138 ()5S (oo Liall Gl s 5180 5 JSI Gl 00 5ISI (5 s (o i (Ml 138
oS [17] Aalie W) o Hlally 45 )l Mga W) c¥ls g i) Al Juasy eVl 5 » Post-albumin ois e Wl [16]
3gn s ) i il (Y5 Lgra 8 S A JSES AN e sal¥) 2] 4381 ala el (a5 ALalall 830 3 e iy )

O Y8 lndl e 6l @il @ llae Jhan (3 P<0.05 sine o 5855 (alias) Baadly Cum den) ol Ay sina il g 58
A 5 A yiillaall b IS SSY) (mliaiy)

A 5 A0 Galabaal) (5 s U (pe Sl 5 JulS sl (i yal ol Joan (8 Babizaall aluaa¥) (5 sise (I el (5) Jsoa Ll
8kl dldaa e P<0.05 Tsine S B labaall (555 IS 5 el all 5 Aol ) Gilalaall e P<0.05 Uisine

palll g gsh g (1Y) pand) JulS sl (i sal Baliaal) aleal) e Jira o il il 5 (pa ARl il giana 8L 405 2(5) Js2a
L gl Aga¥) Gig ol cad g jall

42 25 15 5 ]
alaal
7208810 b 5332+605 b 2696+482b 1244+273b T1
7824+375a 5789+784a 3157+328a 1986+752a T2
7853+458a 5817+691a 3127+254a 1978+685a T3
7359+420b 5469+606b 2879+487b 1366+260b T4
7324+470b 5345+750b 2870+369b 1365+195b T5

(P<0.05) s 5i%a CiDUA) 352 5 ) el 3 gand] (B AR i AWl oulil] Uit Janal) Jiad a8 Y1

il sine 8 Ll 5 Lgna @i 3l (0 5 08 ) 5 dpe sV Ao liall ) 3 gay 38 @Bl 38 V1 ALY b Baliaal) alua¥) 2 5a 5
e Al delial) Jalad g JAINE 38 Ape sa¥) Acliall o) (A [18 UL s (A1 ] prndl (A laell g aly ) e Jae g3
2 53l slua¥) U e 350 40pPM Aty aalll 558 Fidle ) i 30 ALl o 1 [19 ] L3 LS 5 J 51 Ll
o jedal i 3 e Ale il give 3 Aigle e Blike Cilgal (o AU FAV) O 1 [20 ] BaY G 3 JulS sl (i 5e
g il e Aadiie Al e pa sl e ddlle @l glue Adlial o) I [21] BaY WS cla e e o) A lia ksl
Genll e Aailall SN 5 SN S ) (5250 i3l ) LS | e Ll ANA) (oni 5 (il 5D 31 i 53l )

5l S 2y 5 e Bl 3 i 31 (e Allall ¥ anal e 8135al) 1801 lnind a2 ) [22] AsCites
[23] Asadl) gyl s 150

19



(;.'LB‘ adnd) - cpali)) Alanal) (ueld ax) bl LI ¢ gay 38 e ddaa 2014

Jébé.d\

1. ALSP, C., Albuquerque, R., and Tessari, E.N. (2006). Humoral immunological response in roilers
vaccinated against Newcastle disease and supplemented with zinc and vit. E. Rev. Bras. Cienc.
(2):214-221.

2. Burrell, A.L., Dozier, W.A. and Davi, AJ. (2004). Responses of broiler to dietary zinc
concentrations and sources in relation to environmental implications. Br. Poult.Sci.45:255-263.

3. Barlett, J.R. and Smith, M.O. (2003). Effects of different levels of zinc on performance and immune
competence of broilers under heat stress. Poult. Sci. 75:3195-3205.

& el Dlae S dpallall digell ¢ oy ) dpan g duali sy sl Holi S b3l (2012) . pes ) 2 Gl )8 4
.26 2=l cdaudl g o 8l

5. National Research Council. (1994). Nutrient Requirements of poultry. 9" ed. Natl. Acad. Press.
Washington, DC.

6. Cui, H., Xi, P., and Yang, Guang. (2004). Pathology of lymphoid organs in chickens fed adiet
deficient in zinc . Avian Path. 33(5):519-524.

7. Virden,W.S.,Yeatman, J.B., Barber, S.J. and Kidd, M.T. (2004). Immune system and cardiac
functions of progeny chicks from dam fed differing in zinc and manganese level and
source.Poult.sci. 83:344-351.

8. Fang, J., Cui, H.M. and Peng, X. (2003). Effect of zinc toxicity on the structure and function of
immune system in duckling's. Acta. Nutriment Sinica. 25.79-82.

9. Cui, H.M., Fang, J. and Peng, X. (2003). Pathology of the Thymus, Spleen and Bursa of fabricius in
zinc deficient ducklings. Avian pathology. 32,259-264.

10. Kidd, M.T., Qureshi, M.A., Ferket, R.P. and Thomse, L.N. (2000). Turkey hen zinc source affects
progeny immunity and disease resistance. J.Appl. Poult. Res.9:414-423.

11. Sunder, G.S., Panda, A.K., Gopinath, N.C.S., and Vijay Kumar, C. (2008). Effect of higher levels of
zinc supplementation on performance mineral availability and immune competence in broiler
chickens. J. Appl. Poult. Res. 17:79-86.

12. Voller, A., Bidwell, D.E. and Bartlett, A. (1977). The enzyme linked immunosorbent assay.
Flowline, Guernsey.

13. Spss. 2008. Statistical package for Social Science. User's Guide for statistics.

14. Bonham, M., OConnor, J.M., Hannigan, B.M. and Strain, J.J. (2002). The immune system as
hysiological indicator of marginal copper status. British J. of Nutrition. 87,383-403.

15. Kidd, M.T., Ferket, P.R. and Qureshi, M.A. (1996). Zinc metabolism with special reference to its
role in immunity .Worlds Poult. Sci. J. 52:309-323.

16. Flynne, A. (1984). Control of in vitro lymphocyte proliferation by copper, magnesium and zinc
deficiency. The J. of Nutrition.114, 2034-2042.

17. Mahmood, S.K. (2006). Effect of Nigella & Marjoram on the immune response and the efficiency of
mass production in broilers. PhD thesis, Vet. Medicine, Baghdad Uni., Irag.

3)35) Lﬁé&d\ klt\.u.aﬂ\ A_lLQ_\M Cm Jalas (2011) ‘_QLAM ¢ ylad ‘_A: ‘HA\JJ\ ugﬂ c(a.LlS [JUIEN ).\.AY\ e ‘Jh\) .18
. 231-225:(2)16 .Adadl del )3l dlaa ¢ 33 gD 5 JulS gl oalall dpelial) 4laiuY) ae (4191 and MAS

19. Hamidi, H., Jahaniam, R., and Pourreza, J. (2010). Effect of dietary betain on performance,
immunocompetence and gut contents osmolarity of broilers challenged with a mixed coccidial
infection. Asian J. Anim. Vet. Adv. 5:193-201.

20. Kidd, M.T., Anthony, N.B., Newberry, L.A., and Lee, S.R. (1993). Effect of supplemental zinc in
either acorn —soybean or amilo and corn-soybean meal diet on the performance of young broiler
breeders and their progeny. Poultry Sci. 72(8):1492-1499.

21. Hosseini, S., Arshami, J., and Torshizi, M.E. (2011). Viral antibody titer and leukocyte subset to
graded copper and zinc in broiler chicks. Asian J. Anim.Vet. 6(1):80-87.

22. Rapp, C, Arce, M.J., Avila, G.E. and Ward, L. (2001). Effect of zinc and manganese amino acid
complex on ascites in broilers. Page 338-339 in Proceedings of the 13" European Symposium on
poultry nutrition. WRSA, Blanken berge Belgium.

23. Swain, B.K., Johri, T.S. and Jumdar, S.M. (2000). Effect of supplementation of vit.E, selenium and
their different combinations on performance and immune response of broilers. Br. Poult. Sci.
41(3):287-292.

20



