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SUMMARY

The present study was conducted ta explare the influence of water
pollution on the efficacy of vaccination program. Samples of drinking water
offered to sheep were collected where the concentrations of some polluzants
were estimated. The results indicated pronounced high levels of nitrate and
copper m water These results were Encouraging to investigate the effect of
these toxicants on immune response of sheep vaccinated with bivalent lamb
dysentery and pulpy kidney vaccines. Four equal groups of sheep were used
m this expariment. These groups were offered drinking weter containing
sodium nitrate or copper sulphate or combination of sodium nitzategf and
copper sulphate in the first three treated groups respectivelv and the fourth
group was kept as s control The effect of these poliutants on total,
differential leukoevtic count and some serum parameters were recorded
Also the body weight gain and clinical manifestations were observed The
results of this investigations revealed that these chemicals suppressed the
immune response of vaccinated sheep where unprotective level for Epailon
antitoxin titre was found in treated Eroups.

[INTRODUCTION

Environmental contamination of air. water, soil and food s well
recognized 2 threat to the continued existence of many plants and animals
community. The continuous use of nitrogenous fectilizers in ggriculture is
the major sources of nitrite and nitrate which have been 10 b¢ present in a
wide variety of food plants and drinking water in relatively high
concentration (Walker, 1975 and Bogradi et al 1991). Surface water storad
m ponds and lakes may also contain dangerous amount of nitrate and nitrite
because of natural nitrification or contamination by drainage from feed lots
or cultivazed lands Animals may be exposed to copper through many ways ,
for examples copper sulfate as 2 therapy or growth promoters in veterinary
field , contamination of plants with fungicide spray containing copper, over
dose with copper comaiming parasiticide drenches. drnkmg water contaminated by
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copper sulfate used in snail eradication or 1o liberal ingzstion of mineral
mixtures containing Copper.

Immune system as a target of chemical toxicant has recently gained
concern and importance A variety of chemicals , drugs and infectious
agents can cause damage to lvmphoid organs or to immune cells resulting m
impairmient of the immune response of the animals on antgenic stimulation.
Such impairments would increase the animal’s susceptibility 1o various
infectious agents and also interfere in the cutcome of vaccination
programmes against these agents {Muneer | et 2L, 1988)

Enterotoxemia caused by Clostridium (CL) perferingens group affect
sheep of all zges and #t all times of the year It causes heavy losses
especially in flocks managed for lamb and mution production (Radostits et
al 1994) Death from this organism duc o absorption of toxins mainly Beta
and Epsilon into circulation due to proliferation of the causative organism in
the intestines.

The severity and acuteness of clostridial toxenua would make treatment
of affected animals very difficult. Thus control by active immunization is of
considerable importance and to be effective the immune system must be
stimulated and not exposed to any factor affecting its efficacy on the
formation of protective levels of antibodv after vaccination In this respect
De Sain Blanguat et al (1983) suggested that nitrate and nitrite impaired
defense mechanisms of rats while Kahraman (1988) and Azoulay et al
(1987) found similar effect in mice. Moreover, Atef ot al (1991) concluded
that nitrate and nitrite are environmental pollutants present in food and
water and they may contribute to the etinlogy of liver and kidney discases
and problems related to failure of immunity in domestic fowls. Pocno et &l
(199]) also recognized that , mice given excess ol copper orally showed
inhibition of the prolilerative response to concanavelin (A)

Therefore, the objective of this study is to clanfy the effect of the most
predominant pollutant in examned water (namely nitrate and copper as
found in this studv) on the immune response of animals maintained on water
with excessive level of such contaminants,

MATERIAL AND METHODS
A- Water analysis:
Samples of water offered in sheep farm (Fzc. of Agnculre,
Maoshtohor) were celleeted where the levels of sume texic anions {c g
ammonia. nitrste, mitrate, phosphate, sulphate) and some LOXIC Cations ¢.g.
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(copper, zinc, manganese and iron) were estimated according to the method in
publications of World Health Organization Standards “WHO”. {Anon. 1984)

B- Biological investigations
This study was conducted on 40 apparently healthy mixed breed sheep (3-3)
months age. They belonged to sheep farm at Faculty of  Agricaliure,
Moshtohor The animals were allocated mto four equal groups (each of ten)
Water containing sodium nitrate, or copper sulphate or combination of both was
offered as follows;

Group 1 ((G1); offered water contained sodium nitrate in a dose of 1900
PPM daily for 2 months, the dose was selected afier Seerley et al, (1991)

Group IT {(:2): consumed water with copper sulphate in a dose of 30
PPM daily for 2 months , after Pocino et al. {1931).

Group [T (G3); 1aken waier containing combination of sodium nitrate
and copper sulphate together in the same doses and period previously
mentoned.

Growp I ((G4): kept as control given water without chemicals sddition.

Treated water was offered to all investigated snimals one momth before
and afier vaccination with bivalem lamb dysentery and pulpy kidney vaccines
kindly supply from “Vet Sera and Vaccine Research lastitute, Abassia, Cairp *
(3 cm, §/C) at | month of the beginning of the experiment and a booster dose (2
em,§/C) was given 2 months from the onset ol the experiment for observation
of anv clinical signs.

Titration of toxin and antitoxin m this study was carried on using white
Swiss mice of 15-25 am body weight obrained from mica farm al Vet Sers and
Vacune Research Institute, Abassia, Caira.

All sheep were weighed just before and 2 month after beginning of the
experiment.

Samples and analytical procedures:
A-Water samples:

These were collected from water supply of the respective sheep farm

and quantitative estimation of ammonia, nitrite, nitrate, phosphate, sulphate,
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copper, zine. manganese and ron were done according to the method of the WHO
{Anow. 1984).
B- Blood samples:

Samples of blood were collected from sheop on anucoagulant (hepariny for

sstimaton of total and differeatial Jeukocyvtic counts (Kellv, 1984) and without
amicozgulant and serum was then separated for estimaunon of antilexan ter according
w Gadalla et al., (1971).

Determenation of some biochemical parameters were adopted as follows:

Serum . wial proten, albumin and globulin after Wechselbaum (1946) |
Daumas 2t al.. (1971)

Serum immunoglobuln IeM and IgG using single radial unmunodiflizsion kits
(Kallested chaska. USA) , according to Pleiffer et al.. (1877)

Serum. alkaline phosphatase was determuncd by using method of kmd and king
(1933)

Serum Gamma glutamyl transferase (GGT) after Szasz (1969)

Serurn transaminases (GP1 and GOT) were estimated by the methods of
Reitman and Frankel (1957),

Ssrum urza and creatnine were determined  accerding to Houndan  and
Ropoport {1968) and Chaney and Morbach (1963) respectively

Serum copper was estimated by atomic ahsorption after Fernandez and Kaha
(1971).

Swabs:

Rectal, nasal and ocular swabs and pus from <kin abscesses were taken
aseptically from discased sheep and subjected Lo bactenclogical examination
according to Cruickshank ¢t al., (1975),

D- Skin scrapings:

These were coliccted from sheep with alopecia and examined parasitologically
according w Kelly (1984).  °

RESULTS
Arc presented at Tables 1.2, 3.4, 5, and 6
DISCUSSION
It is well established that water pollution bacame cme of the major

problems facing public health Steadily increasing flow of pollutants s
discharzed into natural water from different sources Toxic contaminants of
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water may directly produce their harmful effect or it may be mdirectly predispose
animals to infections by lowering mmmune status {Koller, 1982)

Concerning 1o our study, Table (1) indicated that. the cxamined water samples
collected from water supply of sheep tarm at the Fac of Agne. at Moshtohor had some
chemicals within the permissible Lont of WHO {Anon, 1984). Non of the examined
samples excoedod the permissible limit for sulphate, zine and won while 50% of
samples exceded the permissible limit of manganese and ammonia. It was qure clear
that there was clear problem of pollution with nitrogenous substances where i additicn
to samples exceeding the permissible Timit for ammonia it was found that 70% of the
examined samples exceed the permissible imit of copper in water. The major source of
pitrate contamination of water nught be the agricultural apphcation of nitrogen-based
fertilizers and the subsequent runoff the surface waters o percolation 10 ground
waters. Thesz agricuttural practices were used m the surroundings of the investigarcd
localitics, Bogradi st al., (1991) came (o a similar conclusion. The higher concentration
of copper mighs be due 1o its utilization in the component of seme msceticides or due
ta the decaying effoct of water pipes.

The resulls of total and differential leukocvtic count arc llustrated mn wable (2)
where significant and highly significant reduction m (wtal leukocyte (WBCs) and
lyvmphocyte percentage occurred m Gl and G3 respectively whils neutrophil
percentage showed highly significant decrease m both G1 and G3 and significant
reduction in (32 Monocyte and basophile percentage exerfed significant merease in G1,
while m G3 monocyte showed significant increass The results concerming sheep
having copper sulfate “Cu Sod” (G2 and (3} were nearly similar to that ohtaned by
Dick and Dixon (198%5) wha recardsd reduction of neutrophil and lvmphocyte after
exposure to chremic copper foxicity bhut were contradicted o that achieved by
Arthington ¢t 2!, (1993) who found thal copper depletion or repletion did nac affect
neutrophil or lymphocyie function m growing beef heifers. Moreover the results
disagroed with that obtained by Helmy et 81, (1994) who recorded significant elevation
of total leukoeytic count in chickens supplemented with capper sulfate and Tshraacl el
al. (1872) who found that total WRBCs was [uctuaved shightly i the peried before
hemolysis i chrosic copper texicity in sheep. The reduction of the total WBCs and
differential czll count of shoop having sod. Nitrate (G1 and G3), was also reported by
Nikolov (1983) who recordsd a decrease of leukocytic count in sheep fed forages
containing nitrate but disagreed with the results of Zoporozhets (1986) who obtained
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Leukocytosis in catile fed on grass containing nitrate and nitrite due 10
excessive application of fertilizer, Moreover the present results were nearly
justified by the prior work of Hanaa Hegazy (1291} in poultry

Concerning the serum biochemical paramcters, table (3) showed a
significant or highly significant reduction in the levels of total protein, albumin,
globulin and some of globulin fractions (IgG and 1gM)  In the same time the
concentrations of some serum enzymes eg (alkaline phosphatase "ALP" .
gamma ghitamyl transferase {GGT) showed higher levels in treated groups at
various periods of experiment Such results might indicate some disturbance in
liver functions duc to these pollutants Simular results were interpreted by
Ishmasl et al. (1971) who ubserved some morphological and histopathelogical
changes in liver parenchyma several wecks before signs of copper toxicity in
sheep  As regard to the levels of 1gG and 1gM _ their decreased values might be
due to the decrease in total protein as suggested by Coriz and Mce Clurkin
(1978) or might be attributed to lvmphopenia as recorded in the present study

The present results concerning scrum enzymes were previously noticed
in prior work of Todd (1969) and Ismael et al. (1972) who recorded marked
increase in Jevel of serum enzmes immediately or several weeks before
episcdes of hemolysis in chronic copper toxicity in sheep. Moreover, these
results are in accordance with that obtained by Gopinath and Howell (1975},
Gracy et al. (1976) and Hidiroglov et al. (1984) who recorded elevation in some
serum enzymes in sheep with chronic copper toxicity However Atef et al
{1991) found changes in Egypt io chickens after addition of sodium nitrate ar
nitrite and Helmv et 2l {1994) who recorded elevation of serum alanine amino
trensferase and alkaline phosphatase in chickens supplemented by Cu Soq

Values of urea showed significant increase at 2 months post vaccination
(m.p.v) in Gl while in G3 it revealed sigmficant and highly significant increase
at 1.m and 2 months post water drinking (m.p w.d ) Creatinine had significant
elevation only in G3 at 2.m pw.d. These changes are nearly similar 1o that
recorded by Atef et al (1991} in chickens, However Neda et al. (1986) found &
slight increase of serum urea in sows given a large dose of sodium mtrate.

Serum copper showed significant increase at 2mpw.d. in G2 and G3,
This striking findings fitted closely with findings of McCosker (1968) and
Ishmael et al (1972) who reported that blood copper level remain within normal
level until 1-2 day before hemolysis or might be elevated several days before
hemolvsis due 10 chronic copper toxicity in sheep.
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Regarding to results of toxin-antitoxin neutralization test (Table 4), the
behaviour of antitoxin titer after vaccination in G4 (control group) is similar o
that recorded by Fathia Shafie (1992) and Makhareta (1992). The tter in G
showed significant and highly sigmficant reduction for B-antitoxin and highly
sigmficant decreass for E-antitoxin from 1-4 month post vaccination (mp.v )
The titer in G2 revealed significant decrease o B and E-antitoxin, while the titer
in G3 showed highly significant decrease in both B and E antitoxin [fom 1-4
m.p v. These results indicare that sod nitrate or copper sulfate may impaired the
immune response of immunized sheep by lowering their antitoxin level and titer
steadily reduced in treated groups in a faster manner reaching to non protective
level at 4 m.p.v. for E. antitoxin in G3 while in other sheep it was sufficient to
protect it. Betatoxin (B) appears 10 be the most significant toxic fraction
produced by Cl perferingens type B and C while Epsilon (E) was proved to be
the most significant toxic fraction produced by Cl Perferingens type D (Willis,
1977 and Sneath et al. 1986). In this respect Sterne et al, (1962) concluded that
about 0.5 LU/ml serum for E-antitoxin were considered to be at risk, while
sheep with titers of 0.1-1 IU/ml serum were suggested as poor responders 10
vaccination, In this investigation antitoxin titer for E.toxin reached to zero at 4
mp v in G3 , it can be considered that sheep treated by combination of sod
nitrate and copper sulfate are poor responder to vacanstion, this might be due to
potentiation of these chemicals to each other. The behaviour of present resulis
are similar to resufis obtained by De Saint Blanquat et al. (1983} in rats,
Azoulay et al. (1987), Kahraman, (1988) and Eisenstein et al. (1994) in mice
and Atef et al. (1921) in domestic fowls. However, Ward et al. (1993) declarcd
that, supplementation of copper for growing steer feed diets did not affect
antibody preduction at 7 or 77 days post supplementation Furthermore
Haverkos (1987) suggested that, the use of large guantities of nitrate inhalanis
in humans was considered as promater for kapasi's sarcoma.

Our results revealed that none of the copper supplemented sheen showed
signs of hemolysis or other signs refated 10 acute or chronic copper toXicosis,
these observations are similar 1o results of Ishmael et al: (1871). Moreover,
Todd (1969) considered that chronic copper toxicity had twe distinel phases,
the first phase, copper would accumulate in the liver over a period of weeks or
months and clinical signs were absent.
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The absence of clinical signs related to toxicity by sodium nitrate or
copper sulphate together with the results of blood pictures and some
hiochemical changes might be due to the preseace of 2 certain degree of
suhclinical 1oxicity. An explanation of this was offered by Hill and Williams
(1965) who reported that lamb receiving a high experimental intake of copper
had shown no signs related to copper toxicity

With respect (o body weight gain, (Table 5) showed significant decrease
of body weight in (i1 and G3  These data agreed with kat observed hy Atef et
al (1991) in chickens supplemented with sodium nitrate or mtrite and Helmy et
al. (1994) in chicken supplemented by copper sulfate ln this respect dietary
nitrate or nitrite had been reported to depress growth in swine (Tollet et al,
1960 ; n cattle {Weichenthal et al. 1963) and in sheep {Goodrich et al. 1964)

The adverse effects of nitrate on growth, liver, kidney and immunity
could be attributed to oxidation of important iron contaming enzymes as the
eytochromes responsible for cellular respiration and other oxidation reduction
processes (Wood 1980) Another explanation could hased on destruction of
retinal (Adams, et &l 1966) essential for normal growth and immunological
functions (Aitken, 1982) or on interference with thyrcid hormones which
regutate cell metabolism and growth (Bloomfield et al, 1961),

Some affections were recorded in this study during clinical observation
(Table 6) and the total number of these affecrions were 9,713 and 3 cases in
Gl, G2, G3 and G4 respectively. The results of bactericlogical examination
revealed isoistion of Staph Sp,, Strept. Sp., Salmonelia sp. As predominant
bacteria beside micrococei, Serratia sp. and anthracoids from affected sheep.
Sarcoptic mites were detected from sheep manifested alopecia 'These affection
began nearly at 3 m. post beginting of experiment and might occur as a result
of a state of immunosuppresion permitting sccondary infection to ensue. This
interpretasion was previously achieved by Muneer el al., (1988). Clinical cases
contributed to clostridium infection were not appeared on the experimental
sheep during this study.

In conclusion, the prescnces of sodium nitrate or copper sulfate or both in
drimkang water decreased or suppressad the lnmune response of vaccinated sheep and
might produce unprotective afer after cshort time of vaccination i comparison with
control  This (merferes with vacomation  programuies and may incrzase the
susceptibility of animals to secondary infoction and also leads to a decrcase i body
weight gain. So |, attention
should be paid for water analysis before vaccination and avoidance of drunking water
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containing these agents in levels higher than permissible Lmits to obtain
maximum protective immune response
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Table (1) Statistical analysis of the chemical constituents of water samples

collected from sheep farm |
Chemical Concentration | Permissible | No, of samples | Frequency
Constituents | M=SE. limit (PPM) | exceeding (P L.)
Ammoniz 0.71+ 1.9 03 5 50 %
Nitrite 231+14 0.0 0.0 2.0 %
- Nitrate 110.13= 108 45 7.0 70 %
Phosphaze 414+12 0.0 0.0 0%
Sulphate 120.52-203 200 0.0 L 0.0%
Copper 251+11 1.00 6.0 60 %
Zmc 1.91 + 003 5.00 0.0 0.0%
Manganese 0.35-005 0.1C 30 50 %
Iron 0.09 - 0.003 0.30 0.0 00 %

P L: according to Anon (1984),
’
Table (2): Mean values of total and differential leukocytic count of treared and
control sheep at 2 m. post beginning of experiment.

Groups Gl f G2 G2 | G4
Item sod.mitrate copper sulfate | combization sontrol
treated group treated group
TWBCs 107 /mm* | 752-055" £68+015 6.85 <0.52° | 9.1+ 0044
Lympheevte % 5483 - 0.41° $578+0 28 | 52.13+037" | 56.1+0.39
Neutrophil %o 3481 £0387 | 3587036 | 326740437 | 37 164049
Momocyts % 2714046 1814032 | 2984063" | 1321034
Basophil % 261 +028 131 =035 1.76 + 033 | 1224048
Eosinophil % 4175 +04] 383 037 4514028 | 464043
TWBCs - Tetal whate blood c2lls
*Significant at P< 0,05
**Highly significant at P< 0 01 344




n

.

7 Sei Cong 17-19 Nov. 1996, Fac. Vei Med | Aising. Ein

WO e .w.on;:avf_ =AdN -.u..w.vh v eyn#s dpsngg, SOCed It vkﬂ..._m.rw.m z wixe) uspaily g uway vRg (]
13078 » Y 903 | seaLoTr] BSOS ( ety | ziaw) | oisrz | 6a r
SLOEy 9 CR 0Ty 1 s Z.— lovm n;O .-. wCiHLY .@ O...w [ A s B0 OFRE P i b QE B [
f90+SL Yo UFy 7| et Cﬁv.— ocmr .U:,-.,—- O umﬂ M—”O. n .-—h.mw.ﬂvo..lﬂll wli Lo QO
I90¥E'Y % Y ) I.ua.o eelf 07E 1 WS (FLE i .qu ¥ waldD S0RT au i
. 4 . 3 i q q K | +H
o _£D NU - D OB | AW
spoad jugsagpp E._.vcwcuu-» Jay5e dO0ys J0 Jopn uida i uE Jo UEIY  C(p) SJ|qe .y
10704 3¢ wesgadis Sy, , C00xd 1 D3 waldg | 204 10 3ICHNPOT IO 40T B v SUmARIp e 3o Qe pwdwu
S2ONST | ISCRLE | esLomic | (5 ORL L 95 OF8L L SE0PI T ST ELE |
STIVECLL | TG 1%6281 | L8l 151 ¥l _UEEeuel | woiFesel | tsiFie9l | giisiel |
SLUIFGRCL | OS] elTiseen SUIRCEHE | (ZF9ALI | TORLL) | T SL
vL UF6 CR 033 | Py 9L oz | e 6U0FI § PO s
L 175 61 CIFE0F | oBlwal CUEr | s | 1w Tl A
VAT LT ShFi e wad £1C°I0E L 8z a..pw.norm...nl ) «L1 P3P KT SCiaeLl
| I5r ok P IFERE sl L 9 T2 I 0F | 0Z5Esp LTSy
| LOFIDEL BOTLAL | <ol 0506C PGOFITE | 9B 0NKOL | .99SHAL | LILDF6OL
s PRl - _.Mﬂa.oﬂ e EFL 161 553 951 el .oo rea Ll .xaﬂ.. RCl
YeO3I0E ~n.....«_ 1S LD QCOTIF Y SPOFOLY 9T oLy o ..vua 1]
8T0v8LT PROFIRT | 22084 LEDveR TIOFLT 10 072 | Croryl "
170708 L I s SO T Y P OVBLI LR «0FS _ SHL0FLS P
v-.’._—-E.N —U‘B.p—‘qe — v-;-n—vE-N _r ”.Ro&cE- ﬂ ﬂvﬂs.ﬂm.s.ﬁ —.-.k.hcs' ﬂ —-’ n -=|| q:-:-a- N “ EuﬁE'&ﬂ‘-
{[eaua3] 3 ~ (megeuquin)) g9 (rosm)) TH (3w ._s,a 5
Ul BubjuLUp I3)EA 331K dofEan(y i 72.95

000D 0 005 A Ednad

uluoneuquod J1a Heglns addod ‘ayesynepos uaad daays vt sjawesed JuasdHp jo sInjea UBA  (E) Guy



& Sct. Cong. 17-19 Nov, 1995, Fac. Vet. Med , Assiut, Feyot

Table (5):  Effect of sume water pollutants on body weight of sheep,

Groups : Body weight
Before beginning of 2.m.post experiment
experiment (M=S,F) (M=S.E)
Gl - 28.8£0.73 32.4+0.85%
G2 27,5+0.61 3372077
G3 29.440.84 31.3:0.91*
G4 28.2=0.66 34.54£0.75

% Significant at P<0.05

Table (f): Some affections recorded during clinical ohservaticn of
sheep at 2. m to d.m post beginning of experiment.

Number of affected animals in:

Allections Gl G2 G | G4

(10) (10) (10) (10}
Respiratory signs | | 3 3 4 1
Diarrhoea < 3 0 - 3 p
Alopecia | 1 0 2 0
Skin abscess 2 2 3 2
Conjunetivitis 1 2 10
Total 9 7 13 ! 5
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