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Study the effect of some immunological aspects on Newzealand
Rabbits drenched with different concentrations of copper sulfate
and zinc

Assif H. Abd-Alrazaak

College of Veterinary Medicine, University of Anbar

Abstract:

The study aimed to evaluate the effects of watery solutions of zinc sulfate and
copper sulfate on some immunoglobulins and complement, and on the total and
differential Leukocyte count in 36 Newzealand rabbits which divided into 6
groups (T1, T2, T3, T4, T5, T6), 6 rabbit for each group had been drenched
orally with 1 ml. contained 0.5, 5, 10 mg of zinc sulfate solution for T4, T3, T2
groups, respectively, while T5 and T6 groups drenched with 0.5 and 0.25 mg of
copper sulfate solution, respectively, whereas the T1 group allowed without
treatment (control).

The results showed significant increase (P<0.05) of immunoglobulin IgM in
T4 group in compare to T1, T2, T5. In addition to significant increase of IgM in
T3 and T6 in compare to T2, and IgA in T2, T6 to significantly than T1 and T5.
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In respect to total and differenced Leukocyte count, the results revealed that the
Neutrophil count did not affected by the different concentrations of copper
sulfate and zinc sulfate whereas the number of Monocytes was increased in T2
in compare to other group. Also, the count of Lymphocytes was increased
significantly (P<0.05) in T4 more than that in T1 and also in T5 when compared

with T1, T3, T6.

Aanll Crpad) ey P& e e lidl Sleal
Canam g (ulaill §gall o ) jads 3
Al LA 8 alaanl g de Lial) lat uY)
LM 4 gladll LAl sae 2 Rkl anl)
(1) Apnad) Gl el ALY (Y (25
‘_gdj_i A8 u.nLA.ﬂ\ d).@..\_m\ ng.\_um DJLJ‘} U‘J
u_e.u);})_\s.d\ Ggaa g aandl) s M)
e s a2l il g ooy 1y jaiall
Dl s Joill CaBigig (3 paill 5 g lanall
$Laally o) ¢y pan Al ) 2l ala)
(12) aslly S

JJJ&L“MJ}&A&X&\JJ}\ 0da Chdaa asd |
LAS;M.\MJ.\S\J.\JL@.A\MDJJJS\}U»\A_\J\
Sagda g c-\}_a.ue_maﬂ‘scl_\.d\ yaail)
Ol sl aa e Wl il Akl

rdand) (&l pha g 3) sall
DS i) 36 (Ao Al oha oy sal

(1400 -900) ¢ s 48 Ol sbas (il o
Braa 8 e 8 L gaall oda Ciriag ol ye
oyl 5 5 als 8 a3 sy (sl g
6 ) L )ss e dnaliall 4000000 5 40l
Sl el e saul 3ol O yig c5llas

Jslaa (T4, T3, T2) cdbelad) e e
e asla (0.5 <5 ¢10) =S sy el 3l
Jsdaa (TG, T5) oaileladlly sl
(0.25 <0.5) 5S) s s Alall Galadll iy S
b AL TT Sy 5 Gl il
u._c L) gasl a_x_c);j A_Jal.w.n ‘_g\ UJ-\—‘
i Alee oyl a5l slhe) oy
5 iloe lil (5o OLelaall e (g aall
G ) sl Caaiy Adina 3 ) A 5
A A el 3ol Lgal) (il e Laad sl
e Ul <l ey ey pal
Gaadiul ) ol Gl S Gy jiig e —

re 4 (13) Hays Hudson i,k

ol aall Sl S (5 8

48

;5\.,:.\3.43\
O Aaaall ‘rml.ua\ yaaic Sl ) viey

u_ad_a.\:d\dﬁ.ﬁcu.ncﬁd&u}uu}‘i\
u—“' oy (2 ¢1) ‘—1\—1;&)@3‘5 i sl
ol ‘—“Jf—‘“}u&\ sl ey ol
400Ul AV Aadlu A Sl g i gl
el LS (4 c3) ?L“my‘ﬁ YENEN| C)ua\j
UA\HY\()AMMLAY\C_\AHJ_}J\
g )i el 5L gadle
O (4 )53 4] ) LS <Pneumonia
;L.A.!&u;\j&_“‘s_ﬁub} e_a.uaj\ Aclia
eﬂ\ L_ILi‘)S AAc oJLU d)a e oJ\AJ\ ;\PY\
A_m.\a.ﬂmbau\jub}o)@\e.&m@um,\l\
LS ¢(5) porndSl) Lgiania (a g Olaal) (10
adac A e g2 dll g alall s 8 JAy
alall g3 jmiall il Ll s byl aca
J.;\d_\‘)&\‘)_x.\uuSu_ah_uJ\&_\A}C‘).sﬂ\j
J_.a.ud\ KV ul_a.as.i o (6)aq.uS‘>(\ u\qL.AA
&_1)\_.4:1\ J}A_».AJ ‘),_“J\ u\JJﬂj‘ruu;J\
a8 ad gl 85l 3l o) LS (5ol (aladl
I (e Zing toxicity dsew Al ) 258
&‘J_AA} \_\S.ij uucj d‘.@—w‘jw‘ u\A.SS
Cytok”’]es G P )}_g_in ‘5__“ a8l
Atherosclerosis i—ie jall Gl Y1
al —l s Malignancies dib w5
(7) dacliall g dpaall ub\)lgm‘w

3568 Olaall 2al ddia g ulasll dally W
(—;.ﬂ\ «_\MJSA@.\.\AJ‘_,’AMJ \Jjgg_ula

A_J}:.J}A_;A;J\ua_a\wsa)}ad_’)ku_c
¢(8) pull Cilay 311y el Guu\ hadS
Muﬁ\u\w\ﬁuﬁdj
ol a1 (e 3 ) g el yladll gl paall
a3 o )2t 0ls (10 ¢9) Al



2011 Joil el

Sl slaall

iy shall goll gl g2l alaa

83y sad Ssaa () g5 uladll Gy 48
D=l sl gl o)) g Cadall DDlgi ) b
Lo elidl Jleall te jlaa il Gaaall
((19) dmanad) (il eV Aa) (e 23
ez ol 38 55 a3l Gl elly Sy
(20) s il
T6, T5, T4, <Skladll (P<0.05) ¢ sxs
Jhsa) gl Lal T1 ddebaall as 45 )30 T3
(P<0.05) Lo sina U 5ii Jan 53 3618 C4 aciall
Oflledl e T6, T5, T4, T3 <dbebadll
Gl )8 ol O3S Al s a2 8, T2, T
Aglay b Laga |0 loaly el 3l g (ulail)
DT (A a3 Lagmalti ()5 e Liall Slgall
Sl e o) eliadl Jleadl Al e 5
L)) die dumidl arlaad b aciall Jue
oy 35 A e datiasally saliadd) sl
& L5 5 el aaisall Ja3 e Jaas
aciall 3 55 adi y Ledic 5 saluadll aluall
LS all o2 gl dpe s ddla d gy (e Jay
Jsan) (22 21) Adladl 380 5 8 dala g
(1
aﬁu@\eﬂ\agﬁ@)ﬁ}m@tﬁw(
23321 (P<0.05) (5.5-ina (-8 2352 5 Jan 51
450 T2 A ldbaall (e xS
238 Celay T6,T5,T4,T3,T1 <dlabadly
1l sy ad G (17)pn Adiia 4l
LBl 580l Gl aall LA daal | sins
dga s adly Al culadll Gl S5 bl (e
Gl Adladl 4 il 84, sixe (958
etz .Neutrophil Adall Ldal sae 8
22 (54 (P<0.05) Lsiee T2 Alelaall 2 5i5
i8S e Monocyte A—alay) L3l
Lal T1 (e T4 dlabad) (3 5di 5 clabaall
® (P<0.05) Lisine a8 o6 288 T2 Aldlaall
Ll OOl S e daadll LA aae
T1, T3, <lladll e T5 dlaladll (38
O (23) a Addia alull oda Celay T6
3L Sl

s ) a0 i3l 58 54
2 s A slialll LOAD dae (e 2y 35 dpelidl)
O's (CD4™) Helper T cells LA

49

Aal) cale 59 A e lidl cl gyl -
il 1 (C) acialls (1g)sazadll
=\ ek VA O N S P 5
Single Radial Immuno 2,4
ol U al sa=dll Diffusion (SRID)
(@il IgA, IgM, C3, C4 xS
(14) L) (LTA) 484 s
dlad o)yl a1 Alaaal) Jnladll
el ol siall apamaadl sl uly il
Cllaus sia G 4y sizall (35,5l 48 24l 5 CRD
(15) LSD _bia) aasdiul Gl

14l Jl

AEBUall gkl
L sl iy jadll il &y gkl
G Adliae 5 o)y (eladll iy 5S
O ALl dlai ) (e e s ) guaay
5 siaa g eludanll aall Gl S (3 )85 20 Cua
LY Jaas 8 adiall 5 saliaall L)
oan ¥l Julatl @il & ekl 28 Aldladl
H&\_Um T4 ildaall IgM & = palzadll
dpagba LS T T2, T1 &Okladll
Ciilelaall 8 (P<0.05) 5 9—ne glLsi)
@3l e (5 3miy T2 e 45,1 T3,T6
e peladll Sy S5 @bl 5,8 e IgM
0.5 Sty O saall celiall Slgadl jueas
Jslas clhac) o) (16) s 28 a2l (.25
oS foda 10 58 iy Ay sha il yidl g ol 5
Gl g il Sleadl (al 3l aliasll
O ddd g ¥l A (e (i (g 50
LeS ghalal) g 4 glal) e liall laiay) DA
s ) seda ) g2 B 58 5l (A3 o
T2, T6 ¢iill=dll [gA —& (P<0.05)
G LS (T1, TS Cilelaall a4 lie
CLERY) o) T1 ddebadd) e T3 dlaleall
2 28 gl A ginall il b ALialall
5 Ja 4l Com YL 1 ol o) )
Cre 1aadl S g A gual) ALY maea
Smiad e Jany seb <l sa el 5 ey 3
AL (I (2% 4uali g GH;J\ ‘“scl_bd\ Ileall
28 (17) ol SN a3 sl Jana
O Akl g 3S) 5 ahasil () (18) s



2011 Jo¥l mnell lill wlsall Ry shggll dglll aglell dyglll dlsa

Sl 5l el pSb b Al jall (it

Al e da )yl il ulaall

Gfis 2o o Sy C aniall g Ao lidll
ol aall cly S

Gl 30 o) LS e @l il ) o aals
Lol ) abaiy g3l [L2R (e |l
slhel () (24) 225 285 W 58 5is 4y slaall
DL e 2l () ) uladll e dle ¢

(2 dsaa) 4slaalll LA

aaiall g (1g) Baliaal) abaal) Ao (uladl) iy 8 g i 3l A&LAY) 5u8) a8l A8La) 50 (1) e

Ja 100 /piks C

C4 C3 IgA IgM cSalaal)
45.66 245.33 270.66 190.00

+ + + + ,;L,
B 18.47 B 70.48 C 80.98 BC 29.44 i
43.33 300.33 503.33 154.33 T2

+ + * + (s pida (10)
B 2.02 AB 47.65 A 86.02 C 8.66 i3l Jslaa
74.00 380.33 462.00 221.00 T3

+ + * + Jstaa ¢ pila (5)
A 230 A 523 AB 62.64 AB 30.02 L3l
86.00 389.00 426.33 254.33 T4

+ + + + O pala (0.5)
A 1.00 A 137 ABC 4.33 A 10.68 N J slae
73.66 361.00 321.66 185.00 T5

+ + + + O pala (0.5)
A 2.33 A 15.14 BC 18.20 BC 9.23 ) by
91.66 374.00 531.66 237.00 T6

+ + * + Cra pia (0.25)
A 2.90 A 3.05 A 2224 AB 20.78 ) ey €

(P<0.05) 5\9&“.\&:\.3\93.4&\9} 3929 As Ja aal gl) dgand) Cpada AANAY i g Al

ol adll iy S i

A (ladl) il S g iU AdliAl) 5uS) 3l ABl) L8l (2) Jea

. . . . adl) @l S aae
duaalal Aglaall PRI Al eSlalaall
sl
3.00 10.00 5.66 14.33 65.66 T1
+ + + + +
- - - - - 3 !
0.57 C 1.15 C 033 0.33 B 2.33 )
3.00 29.00 20.66 13.33 136.00 T2
+ + + + + O pida (10)
2.08 A 2.08 A 0.33 2.90 A 11.54 A Jslaa
2.33 11.66 9.0 9.66 66.66 T3

50




2011 Jo¥l mnell lill wlsall Ry shggll dglll aglell dyglll dlsa
+ + + + + (s pala (5)
0.33 C 145 BC 1.73 1.20 B 2.90 A5l Jslae
1.00 14.00 13.6 11.00 76.00 T4
+ + + + + O pide (0.5)
1.0 BC 1.73 B 2.90 4.04 B 19.69 AN Jslaa
4.66 19.00 8.00 13.66 90.00 5
+ + + + + O aida (0.5)
1.76 B 3.46 BC 1.15 0.88 B 4.61 oaladl) el s
5.33 11.66 9.66 9.00 65.33 T6
+ + + + + O pida (0.25)
2.02 C 0.33 BC 0.33 0.57 B 2.90 owladl) by s
4, Underwood, E. J. and Suttle, +_alaal)

N. F. (1999): The mineral nutrition
of livestock. 3™ ed., CABI
publishing. New York, NY.

5. Sahin, K.; Sahin, N.; Kucuk,
O.; Hayirli, A. and Prasad, A. S.
(2009): Role of dietary zinc in heat-
stressed poultry: a review. Poult.
Sci., 88 (10): 2176- 2183.

6. Judith, R.; Turnlund, Robert,
A. J.; Carl, L. K.; Strain, J. J. and
Kelley, S. D. (2004): Long- term
high copper intake: effects on
indexes of copper status antioxidant
status, and immine function in young
men. Amer. J. of Clin. Nutri., 79 (6):
1037- 1044.

7. Prasad, A. S. (2009): Impact
of the discovery of human zinc
deficiency on
health.J.Am.Coll.Nutr.,28(3):257-
265.

8. Rahman, Z. U.; Besbasia, F.;
Afan, A. M.; Bengali, E. A.; Zendan,
M. I. and Hilmy, M. (2001): Effect
of copper supplement on

51

1. Al- Saad, K. M.; Al- Sadi, H.
I. and Abdul- Majeed, M. O. (2010):
Clinical Hematological, Biochemical
and Pathological studies on zinc
deficiency in sheep. Vet. Res., 3 (2):
14- 20.

2. Al- Saad, K. M.; Al- Sadi, H.
I. and Abdul- Majeed, M. O. (2006):
Clinical and Pathological studies on
naturally occurring zinc deficiency
(Hypozincemia) in buffalo claves.
Proceeding of the 4" scientific
conference of college of veterinary

medicine. (SCCUM. 06), University
of Mosul, Mosul Iraq, PP. 97- 107.

3. Phiri, E. C. J. H.; Viva, M,;
Chibunda, R. T. and Mellan, L. S.
.(2009): Effect of zinc
supplementation on plasma mineral
concentration in Grazing goats in
Sub-Humid climate of Tanzania,
Tanzania Veterinary,26 (2):




2011 Js¥l muell @I slaall iy byl aglall gglell dygll dlaa
12.  Massi, H. R.; Ofosu- Appiah, Heamatological profile and broiler
W. and Aiello, V. R. (1993): meat composition. Int. J. Polt. Sci., 5

Elevated serum copper is associated
with reduced immune response in
aging mice. Geroutology., 37: 136-
145.

13.  Hudson, L. and Hay, F. C.
(1989): Practical Immunology. 3"
ed., Blackwell Scientific Publication.
London. P. 471.

14.  Al- Kubaissi, A. B. H. (2002):
Immunological Epidemiological
study of patients infected with
Entamoeba histolytica. Ph.D. Al-
Mustansiriya University.

15. Steel, R. G. D. and Torrie, J.
H. (1980): Principle and procedure
of statistic. 2" (ed). McGraw Hill,
New York.

16. Black, R. E. (1998):
Therapeutic and preventive effects
oligosaccharides and (or)
pharmacological additious of copper
sulfate on growth performance and
immune competence of weanling
and growing, finishing pigs. J. Anim.
Sci., 80: 2887- 2894.

19.  Chesters, J. K. (1997): Zinc.
Handbook of Nutritionally essential
mineral elements. Eds, B. L. O'Dell
and R. A. Sunde. Marcel Dekker Inc.
New York, New York.

20. Lauridsen, C.; @jsga, H. and
@rensen, S. (1999): Influence of
dietary rapeseed, Vit E, and copper
on the performance and the

52

(4): 300- 305.

9. Carubelli, R.; Schneider, J. E.;
Jr; pye, Q. N. and Floyd, R. A.
(1995):  Cytotoxic  effects of
antoxidative glycation. Biol.
Med.,18(2):265- 269.

10. Mulligan, A. M.; Wilson, M.
and Knowles, J. C. (2003): The
effect of increasing copper content in
phosphate- based glasses on biofilms
of streptococcus sanguis.
Biomaterials, 24 (10): 1797- 1807.

11. Motoo, K.; Toshiak, I. and
Hidekazu, H. (2005): Effect of
copper and zinc supplementation on
peripheral Leukocytes in neutropenia
duc to copper deficiency. Gertatries
and Gerontology, Inter., 5 (4): 259-
266.

of zinc on serious childhood
infections disease in developing
countries. Am. J. Clin. Nutr., 68
(Supple 2): 276- 479.

17. El- Hendly, A. H.; Yousef, M.
I. and Abo EI-Naga, N. I. (2001):
Effect of dietary zinc deficiency on
hematological and  biochemical
parameters and concentrations of
zinc copper and Iron in growing rats.
Toxicology., 15: 167 (2): 163- 170.

18. Davis, M. E.; Maxwell, C. V.;
Brown, D. C.; de Rodas, B. Z.;
Johnson, Z. B.; Kegley, E. B,
Hellwig, D. H. and Dvorak, R. A.
(2002): Effect of dietary mannan



2011 Joil el

Sl slaall

iy shall goll gl g2l alaa

23. Sazawal, S.; Jalla, S;
Mazumder, S.; Sinha, A.; Black, R.
E. and Bhan, M. K. (1997): Effect of
zinc  supplementation on cell-
mediated immunity and lymphocyte
subsets in preschool children. Indian
Pedabr., 34: 589- 597.

24. Pocino, M.; Baide, L. and
Malave, I. (1991): Influnce of the
oral administration of excess copper
on the immune response. Fund.
Appl. Toxical.,, 16: 249- 256.

53

antioxidatine and oxidative status of
pig. Anim. Sci., 77: 906- 916.

21. Rus, H.; Cudrici, C. and
Mculescu, F. (2005): The role of the
complrment system in innate
Immunity. Immunol. Res., 33 (2):
103- 112.

22. Sim, R. and Tsiftsoglon, S.
(2004): Proteases of the complment
system. Biochemsoc. Trans., 32 (1):
21- 27.



