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SUMMARY

This study was conducted on 1S balady sheep of 1-3 years age to throw light on the. ef‑

lect of parasitism (mixed infestation with fascioliasis and nematodiasis) on the immune re‑
sponse of sheep vaccinated with PPR living attenuated cell culture vaccine. I.eukogram of infested vaccinated sheep declared a significant reduction in the total leukocytes and lym‑
phocytes count and significant elevation in ncutrophils and cosinophils.

Serum biochemical panel of infested vaccinated sheep revealed a significant decrease in

serum zinc, total protein, albumin, total globulin, gamma globulin, IgG, vitamins E and C

and highly significant decrease in iron, copper. vitamins A and Beta-carotene in compar​sion to the values of these statements in control vaccinated non infested sheep.

Immune response of the vaccinated animals as concluded from serum neutralization test revealed that, the infested group were responded poorly to (PR vaccine where scrum new

tra!ization antibodies titer were 2.4 and 4 at 2WPV, 2MPV and 3\QPV. resnectivety. while

the titer in control non infested sheep was 16, 64 and (A, respectively during the satire peri​ods.

 So consideration is put before vaccination to investigate the vaccinated animal clinically and coprologically and the infested animals should be treated by efficient broad spectrum anthclmentics beside good management and supplementation of these animals before vacci​nation with such elements that have a role in the immunity and immune response to restore

deficiency associated with parasitism and correction of their level to normality to ohtain

maximum protective immune rcAponse at the required optimum level and improve the out‑

'
come of vaccination programs.

INTRODUCTION

Sheep population in Egypt, according to the report of Ministry of Agriculture, (2000) was found to be 4390727. Sheep are considered to be one of the most valuable sources for wool industry and meat production in Egypt. Helminthiasis is one of the most corn‑
25

mon disease in the world, its rarely causes death but it have a serious effect as retarding growth and reducing resistance (Radostits et al., 2000).

Peste des petits nuninants (PPR) is a contagious disease of goats and sheep character​ized by pneumoentcritis complex and symptomatically like to rinderpest. The disease causes great economic losses among goat and sheep population (Ikram, et al., 1988 and Mouaz et al., 1995). The control of such disease depends mainly on vaccination of susceptible animals with the specific vaccine that was found to be safe and immunogen​ic for goat and sheep in Egypt (Khodeir and Mouaz, 1998).

Although this vaccine is not routinely used in vaccination of sheep and goats in Egypt but it could he use as emergency vaccine in the future. There are many factors includ​ing parasitism that interfere with the immune response of vaccinated sheep through al​teration in the elements that have a role on the immunity and immune response of the vaccinated animals.

lmmunosuppression is a state of temporary or permanent dysfunction of the immune system resulting from damage, of this system leading to an increase susceptibility to pathogenic agents such as bacteria, viruses and parasites and also interfere in the out​come of vaccination programs against these agents (Muneer. et al., 1988). Immuno​suppression may he caused by infectious agents like bacteria (Oriti, et al., 1981), vi​ruses (lizard, 1977) and helminthes (Sharpe and Langley, 1983). One hypothesis is that in parasitized ruminants, there are competing demands for the available nutrients between growth, the repair of gastrointestinal pathology and the immune response.

Mixed infestation with different helminthes is the main features of ovine fascioliasis and the frequent association of the parasites with the liver fluke infection may he attrib​uted to the imunosuppression state (EL-Sayed., 1991). Moreover Abd EL-Salam., (1998) concluded that, the infection with intestinal parasites and mange mite specially when it is heavy and prolonged for long time has a marked stress effect on body im​mune efficiency.

Liver fluke secretes cysteine proteinase that is capable of cleaving host immunoglobu​lin (Smith et al., 1993). Moreover. Radawn, et al., (1999) reported that sheep infested
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by fascioliasis are always emaciated, anemic and very susceptible to other infection clue to lowering of the immune system and Shalaby, (2000) declared that fascioliasis have immunosuppressive effect on sheep vaccinated with Rift Valley fever (RVF) vaccines (both inactivated and living attenuated one) where the antibody level in sheep infested with fasciola is lower than that in control healthy one.

The disease conditions of sheep have a great reflection on the blood serum levels of some vitamins and trace elements especially those suffering from digestive disorder as parasitic enteritis (Ali, 2000).

Vitamins and trams elements levels have a role in animals immunity and resistance against infection, it may be reduced in sheep sera infested by fascioliasis and nematodi​asis (Abdel :Aziz, 1979; Tawfic and Dighedy, 1980; Abdel-All, 1983; Mandour and Omima, 1994 ; El-Sawaihy and Hassan, 1996, Abd E1: Azeim, 2000 and Ali, 2000).

Hypovitaminosis as Vit. E leads to reduction of phagocytic cell function and reduction of immune responsiveness (Tengerdy, 1989 and 1990), also Bendich, (.1987) reported that vitamins E is responsible for immune enhancement and it enhances humoral im​mune response while its deficiency leads to decrease in immunity with consequent stress on animal. Kolb et al., (1997) found that when the supply of vitamin E and sele​nium is suboptimal, the activity of the immune system and growth are impaired. Politis et al., (1995) stated that vitamin E improves the function of bovine blood neutrophils and macrophages. Meanwhile Prinz, et al., (1980) claimed that vitamin C stimulates

the elaboration of Ig `i-type

Evidence for the influence of trace elements on disease resistance in ruminants is re​viewed with emphasis on susceptibility to infection in vivo. Inadequate nutrition of zinc, copper and iron alter immunocompetence in humans and experimental animals where specific components of the immune response may be altered while specific func​tions for these minerals in immunity have not yet been identified (Sherman, 1992).

Copper deficiency increased the susceptibility of lambs to microbial infections and sele​nium administration improved antibody responses. Moreover cobalt deficiency reduces
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lambs survival and increases their susceptibility to parasitic infection and impaired leu​kocyte and lymphocyte responses tb•in vitro challenges were proved, (Suttle and Jones, 1989). PPR vaccinated sheep received selenium had higher serum selenium con​centration and a significant increase in antibody titer was proved due to irnmunopoten​tiating effect of selenium (Ismail et al, 2001)

Zinc concentration in the blood has an essential influence on the extent and conse​quences of immunological deficiency where cell mediated immunity, antibody reac​tions and antibody affinity, complement system and phagocyte activity are perceptibly diminished (Kruse-Jarres, 1989). Zinc is known to play an important role in the im​munity and zinc deficient may increased the susceptibility to a variety of pathogens through decreased cell mediated immune functions (Prasad, 1998).

So the object of the present study was to investigate the effects of the parasitism on the parameters that have a role in the immunity and immune response including leukogram picture and panels of some scrum biochemical statements influencing on the immunity to correlate between the values of these parameters in parasitized sheep (mixed infesta​tion with fascioliasis & nematodiasis) and the immune response of these after vaccina- 1 tion with living attenuated PPR vaccine.

MATERIAI, AND METHODS

1-Animals: A total of 15 adult Egyptian balady sheep. their ages varied from 1-3 years old, belonged to farm of Fac. of Agriculture. Moshtohor, Zagazig University., Benha branch. All animals were subjected to careful and fully clinical and parasitological examinations (Soulsby, 1982' and "Kelly, 1984). All animals were proven to he se​ronegative to PPR antibody just prior to vaccination. According to clinical investiga​tion and coprological examination, the examined animals were allocated to two groups :

1.1-The first group (G1): Constituted of eight sheep clinically infested with fasciolia​sis and nematodiasis (hemottchosis, trichostrongylosis & ostertagiasis) and consid‑

ered as infested vaccinated group.
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1-2-Tbe second group (G2): Constituted of seven clinically healthy sheep free from in​festation and served as control non-infested vaccinated group.

2- Vaccine and animal's vaccination: Living attenuated Vero cell adapted PPR virus vaccine was used to vaccinate test animas (Khodeir and Mouaz, 1998). The vac​cine given to both groups in S/C route in a dose of 2ml (l03 TCID50 per sheep).

3- Samples and adopted laboratory exatninations :

3.1-Fecal examination: Faecal samples were collected from all animals under inves.ti​gation immediately before vaccination for coprological examination (Soulsby, 1982).

3.2-Determination of total & differential leukocytic count: It was carried according

to the method adopted by Coles, (1986).

4-Serum biochemical analysis: Blood samples were obtained from sheep of both

groups immediately before vaccination for sera separation to determine the level of some parameters that have a role in immunity as zinc, iron and copper by atomic ab​sorption spectrophotometer (AOAC, 1980). Serum level of Vitamin A and Beta-carotene were estimated according to Carr and Price, (1962), Vitamin E and C were determined according to the method of Lowery et al., (1945) and Hawk et al., (1954) respectively, serum total protein and albumin levels were measured after King and Wootton., (1959) and Doumas et al., (1971) respectively. The total glob​ulin was estimated by subtraction of total protein and albumin values while separa​tion and determination of serum protein fractions were done clecuvphoretically as described by Koh., (1968). The estimation of IgG and Igl•4 values was carried ac​cording to the method of Macini et al., (1965).

5-Serological investigation: Serum neutralization test was applied on the sera collect​ed from both groups just prior to vaccination and at 2 weeks, 2 months and 3 months post vaccination to estimate the htanoral antibody levels using microneutralization test according to Rossiter and .lessette, (1982).
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6-Statistical analysis: The obtained results were analyzed according to the method of Sendecor and Cochran, (1982).

RESULTS AND DISCUSSION

Peste des petits ruminants (PPR) was reported to present in Egypt for the first time in the form of limited outbreaks by Ikrarn et al., (1988);Tawfik et aL Jfl ); Fayed, et al., (1990) and Mouaz et al., (1995) As well, living attenuated PPR zaccine was pre​pared in Egypt and proved to be safe and potent since all vaccinated mimes remained clinically normal throughout the experimental period and kidney m3 li-irr functions were no affected, moreover cell mediated and neutralizing antibodies desected in the first week post vaccination (Khodeir and Nlouaz , 1998 and Mouazet at.. 1998).

The phenomenon of immunologicalylyporesponsivness remains an i et practical problem for sheep and functional immune system is necevan; to Ft animals against infectious agents (Hungerford, 1990 and Radostits et aL MWThe effect of nutrition on resistance to infection and immunological capability h an area of great in‑

terest and many of nutritional states were reported to affect the 'r
response
(Hoda, 1997). The ability of animals to resist the damage resulting f r to parasites

and the liberated toxins could prevent the depletion of the nri
nients (Ali,

uxw).
-

Regarding t.o the effect of the parasitism on the leukogram, the obtair: I *alts ire Table (1) showed a significant reduction in total leukocytic count, and lytaptz~>tes percent​ages while eosinophils and neutrophils percent were elevated sigaehly in infested vaccinated group in comparison with that in non infested vaccinated cocoi group. This alteration occurred due to the effects of parasitism (Ratynska-PrilL 1975; Rahman and Collins, 1990 and Radostits et al., 2000), Concerning the effect of alteration in leukog-rare on the immunity, such results were in agreement to that postulated by Carmona, et al., (1994) and Cervi, et al., (1996) who suggested that inarwcosuppre​sion which has often a characteristic of chronic fascioliasis might occurred due to leu​kopenia.
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Regarding to the results of serum biochemical panel (Table 2), there was a significant reduction in the level of serum zinc and highly significant reduction in the values of serum copper, and iron in infested animals. The main causes of the reduction were loss of blood and anorexia or due to impaired absorption or increase of excretion (Kaneko and Cornelius, 1970, Ahmed, 1998 and Ali. 2000).

As regard to the correlation between the reduction of the serum zinc, iron and copper (fable 2) and the immune response pf infgsted sheep ('!'able 3). The obtained results were nearly similar to that found by Mobark, (1998) who reported that, copper or zipc deficient lambs vaccinated with inactivated foot and mouth disease (FMD) or living at​tenuated sheep pox vaccines had a significant low antibody index allover the period of the experiment and not reached to a protective level, meanwhile copper or zinc defi​cient lambs vaccinated with inactivated Rift Valley Fever (Ri7V) vaccine showed non significant alteration and Ceron et at., (1995) who recorded low level of imn1unoglobu​)in G and total complement concentration in copper deficient heifers vaccinated with brucella abortus strain 19. In this respect. Stable et at., (1993) reported that copper de​ficiency might affect various physiological characteristics that might be important in immunological defense against pathogens and Payne and Payne, (1987) mentioned that zinc regulates nucleic acid metabolism by its role on DNA and RNA polymerases and thus zinc control cell replication and synthesis of various protein such as albumin and globulin.

The results in Table (2) also showed that, serum Vit.E was significantly decreased in in​fested group, the decrease in vitamin E level in scrum of sheep suffered from parasitism might be contributed to the greater consumption of the nutrient by parasites or due to loss of appetite or due to loss of blood due to parasitic infestation (Kaneko and Corne​lius, 1970 and Radostits, et al., 2000). Serum Vit.C. Vit.A and Beta-carotene were sig​nificantly decreased in infested group. This decrease contributed to the effect of parasit​ism. Moreover, the values of total protein, albumin, total globulin, gamma globulin and igG in sera of infested group revealed a significant reduction. The previous results might be contributed to a decreased absorption of nutrients, cell damage caused by par​asite, liver & kidney damage by the ,parasites or their toxic products and ingestion of protein and immunoglobulin by the nematodes (Coles, 1986; Murray and Smith 1994 and Martin and Aitken , 2000), due to a state of anorexia (Galyean et al., 1981)
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or to that protein utilization was impaired in zinc deficient sheep (Underwood and Somer, 1969).

With respect to the relationship between the decrease in the values of vitamins (Table 2) and the immune response of infested sheep (Table 3), the results were in harmony to that reported by many authors as l:lian, (1998) who recommended to compensate sheep deficient of vitamin E where sheep vaccinated with rift valley fever inactivated vaccine and simultaneously injected with vitamin E had higher level of antibody than that sheep vaccinated and not given vitamin F. Moreover, Bendich, (198Th Teagerdy, (1990); Politis et al., (199) and Kolb, et.al., (1) studied the cormlaeion betam-. Lx levels of vit.E and immune response.

Also the decrease in the values of Vii. C and Vit. A in thfessed .ac ated sheep caused poor immune response. This hypothesizes was dam b± prior work of Dobsinska, et at., (1981), Hornig, et.al., (1984), Panuch and DcL. -s. (1985) and Aderianne., (1987) who reported that Vitamins C enter is the ±*e mechanism and has a detoxified action in the animals body, also it is roe fer improving the

immunocharging capacities and enhance the ability to s ..n
Bruns and

Webb, (1990) who concluded that, the severe vitamin A
lambs was asso‑
ciated with alterations in immune function and the exac::xes —is) remains unclear

and Krishnan et al., (1976); Darip et al., (1979) and Twi
et al., (1980).
who

found that both the frequency and severity of bacterial o— and protozoal infections

were increased in vitamin A-deficient animals and in theirs
there were a de‑

crease in serum and secretory irnrnunoglobulin levels and z s3
in number and ac‑
tivity of macrophages

The results in table (3) declared that, the infested group w
nded poor immuno‑
logically where serum neutralization antibodies titer -*vie 2.4 awl 4 at 2WPV, 2MPV

and 3MPV, respectively, while the titer in control non
tp was 16, 64 and
64, respectively during the same period.

As well, the parasitism influences on the immunity and tt_sponse. generally, the aforementioned results go hand by hand «ith that neotted by many workers as Chapman and Mitchell (1982) and Heffernan et al.. 11991) who demonstrated that
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immature Fasciola hepatica releases a papain or cathepsin-B-like proteolytic enzyme which cleaves antibody, Speedy, (1992) who reported that parasite antigen may cause cross linking of IgE bound to mucosal mast cells which leads to release of vasoactive amines that increase permeability and these increase the transfer of serum antibodies into the lumen of the gut which appear at low level in serum and Abd EL•Salam, (1998) who concluded that, the infection with intestinal parasites and mange mite spe​cially when it is heavy and prolonged for long time has a marked stress effect on body

immune efficiency.

Moreover, the obtained results were highly augmented with prior work of Smith, et. a!., (1993) who pointed to that, the liver fluke secretes cysteine proteinase that is capa​ble of cleaving host immunoglobulin and Sharpe and Langley, (1983) who concluded that parasites have immunosuppression. Moreover, Hawkins (1984) revealed that fas‑

cioliasis reduced resistance of sheep to other diseases as babesiosis and ketosis,

Muneer, et al., (1988) mentioned that, sheep infested with hemonchus contortus be​came specifically suppressed and the mechanism of immunosuppression might involve induction of specific suppressor cells. EL-Sayed, (1991) reported that liver fluke infes​tation may causes itnonosuppression state, Radawn, et al., (1999) suggested that sheep infested by fasciola are always very susceptible to other infection due to lowering of the immune system and Shalab, (2000) declared that fascioliasis have immunosu.ippressive effect on sheep vaccinated with RVIt vaccines (both inactivated and living attenuated one), where the antibody level of fasciola infested sheep is lower than that in control

healthy one.

From the clinical point of view, although PPR vaccine is not routinely used in vaccina​tion of sheep in Egypt, it could be used in the future as emergency or routine vaccine, it was used in this study as a marker for evaluation of the immune response of parasitic sheep where the parasitic infestation caused a great alteration in the elements that have a role in the immunity and immune response of the vaccinated animals. This alteration ~n the immune response suggested to the reduction in the values of leukogram, serum values of zinc, iron, copper, Vit A, E and C and the estimates of the total globulin, gain‑
ma globulin and IgG due to parasitism.
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It can be concluded that, consideration is put in front eyes of veterinarian before vacci​nation to examine the vaccinated animals clinically and coprologically and control of internal parasites through tactile or strategic policy by administration of efficient broad spectrum anthelmcntics besides good management and monitoring of these animals be​fore vaccination for elements that have a role in the immunity and immune response as total and differential leukocytes, gamma globulin, IgG, 1gM, zinc, iron, copper and vita​mins as Vit.A, Vit.0 and Vit.E and supplementation of the deficient one for correction of their level to normality to obtain maximum protective immune-response at the re​quired optimum level and improve the outcome of the vaccination programs.

Table (1): Mean values of total and differential leukocytic count in infested vaccinated sheep (Cl) and non infested

vaccinated group (G2).

	Parameters
	(GI) n=8
	(G2) n=7

	WBCs
103/corm
	8.12 ± 0.25*
	9.3 ± 0.37

	Differential WBCs %
	
	

	Lymphocytes
	50.4 = 0.8*
	55.2 ±-1.3

	Monocytes
	2.1 ± 0.11
	2.6 ± 0.33

	Neutrophils
	40.2 ± 0.84*
	38.4 = 0.92

	Eosinophils
	3.9 ± 0.52*
	1.4±0.7


Significant aC P <0.05 *
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Table (2): Mean values of serum biochemical parameters in infested vaccinated sheep (G I) and non-infested vaccinated group (G2).

	Parameters
	(G I) n=8
	(G2) n=7

	Copper
ug/dl
	87.4 ±4.3
	102.5 ± 5.2

	Zinc
ug/dl
-
	54.1 ± 5.7*
	71.3 ± 3.9

	Iron
mg/ell
	97.5 ± 8.4**
	148.9 t 6.7

	TP
gm/dl
	5.936 ± 0•45*
	7.649 # 0.31

	Alb
gm/dl
	2.322±0.04*
	3.114±0.07

	Total glob
gm/dl
	3.514 ± 0.02*
	4.535 ± 0.15

	CL
vn/dl
	1.640±0.12
	1.821 ±0.19

	(3
gnr/dl
	0.723 ± 0.03
	0.553 t 0.11

	y
gm/di
	1.151±0.23*
	2.161±0.02

	igG
mg/ml
	14.95±1.32*
	16.65 ±1.64

	IgM
mg/ml
	2.13 ± 0.44
	2.53 ± 0.23

	Vit A
ug/dl
	35.2± 3.84**
	46.75 ± 4.22

	Beta-carotene
ug/ dl
	6.1 ± 0.8**
	10.78 ±
1.2

	Vitamin U.
ug/dl
	3:41±0.7*
	5.85 ± 1.01

	Vitamin C
mg/ dl
	1.02 ± 0.35*
	2.98 ± 0.45


Significant at P < 0.05 *, highly significant at P< 0.01 **

Table (3) : Neutralizing PPR antibodies titer in infested vaccinated sheep (01) and non infested vaccinated group (G2).

	Parameters
	(G)) n=8
	(G2) i
7

	Before vaccination
	0.0
	0.0~

	2.W.P.V
	2.0
	16

	2.M.P.V
	4.0
	64

	3.M.P.V
	4.0
	64


W (week) M (month)

PPR neutralizing antibody titer ='fhe reciprocal of serum dilution which neutralize and inhibit the CPE of 100-200 TCIDgp of the virus.

J.Egvpt. V et.Med.Assoc. 61.6C.209 1
35

REFERENCES

Abdel-All, Th.S. (1983): Hematology and some trauc elements variations in sheep blood under the influ‑

cnce of some physiological and pathological factors. Ph.D.Thesis Fac.Vet.Med.Assiut University.
Abdel-Aziz, H.M. (1979): Some studies on trace elements in some diseased animals. Ph.D.Thesis

Fac.Vet.Mcd.Zaggazig University.

Ahd EL-Azeim., A.M. (2000): Some studies on the hematological and serum biochemical changes on

sheep affected with liver fluke disease in Sharkia governorate. Benha. Vet.Med., 11 (1) : 1-9.

Abd EL-Salam., M.N. (1998): Immune status in horses naturally infested with intestinal parasites and

mange mite. Assiut Vct.Med., 39(77): 224-238.

Aderianne, B. (1987): The role of antioxidant vitamins on immune function. Tech. Symposium. Day​tond, Florida, USA: 101-115

Ahmed, A.E. (1998): Studies on gastroenteritis caused by nematodes on goats in upper Egypt using some drugs for treatment. Ph.D.Thesis., Fac.vet.Med.Assiut University.

Ali, A.A„ (21X00): Influence of some diseased conditions on blood serum levels of antioxidant vitamins and some trace elements of Egyptian bladay sheep in Assiut governorate. Assiut Vat. Med. J.. 42 (84) : 120-133

AOAC., (1980): Official methods of analysis. 13 th U. Offic. and Chain., Washington DC.

Bendich, A. (1987): Role of antioxidant vitamins on immune function. In symposium proceedings."The

role of vitamins on the animal performance and immune res". Technical SympusiuAnimal Health and

Nutrition. Hol'fimann-La-Roche Inc :17-33.

Brans, N.J. and Webb, K.E. (1990): Vitamin A deficiency; serum cortisol and hurnoral immunity in lambs. J Anim Sci.. 68 (2) : 454-459.

Carmona, C.; Mc-Gonigle, S.; Dow&, .4.J.; $mith,A.M.;Coughlans, S.;Gowran, F. and Dalton, J.P.

(1994): A dipeptidy 1peptidase secreted by Fasciola hepatica.J.Parasitology., 109: 113- 118. Carr, F.H. and Price, E.A. (1962): Determination of carotenoid and vitamin A. Biochent.J.20: 497. Ceron, S.; Sansirtanea, A. and Auza, N., (1995): Copper deficiency alters the immune response in bo‑

vine. Nutrition Research., 15(9): 1333-1334

Cervi, L.; Rubinstein, H. and Masih, D.T. (1996): Involvement of excretion-secretion products from Fasciola hepatica inducing suppression of the cellular imune response. J. of Vet.Parasitol.. 61 : 97-

Ill.

Chapman, C.B. and Mitchell, G.F. (1982): Proteolytic cleavage of immunoglobulin by enzymes re​leased by fascila hepatica. Vet.Parasitul., I I : 165.178.

Coles, Ed!. (1986): A text book of veterinary clinical pathology 4th ED.W.B.Saundcis Co.. Philadel​phia, London. Toronto pp: 305-326

Darip, M.D.; Sirisinha, S. and Lamb, A.J. (1979): Effect of vitamin A deficiency on susceptibility of rats to angiostrongylus cantonenis. Proc Soc. Exp.Biol. Mcd.. 161 699

Dobsinska, E.;Sova, Z.;Kopac, V. and Thron, M. (1981): Relationship between blood glucose and As​corbic acid and the body weight gain in calves in a large capacity calf house. Vetennmi M.edicina., 26 : 203-212.

Doumac, B.; Watson, W. and Biggs, H. (1971): Albumin standards and the measurement of serum ai​humin with bromocresol green.Clin.Chem.Acta.81: 87.

ELian, K.A. (1998): Effect of vitamin Eon the immune response of sheep'acctnated with rift valley fe​ver vaccine private 4th Vet.Med.Zag.Congress in Hurghada : 82-87

EL-Sawalhy, A.A. and Hassan, H.Y. (1996): Anthelmentic efficacy gad immuno-bioc;x:mical studies of Levamisole. lvermectin and thibeddacole against gastrointestinai nematodes in sheep. 7th Sci.Cong, Fac.Vet.Mcd.Assiut: 599-616

EI-Sayed, M.M. (1991): Studies on fascioliasis and its relationship to other affection. Ph.D.Thesis (in​fectious diseases).Fac.Vet.Med.Cairo University

Fayed, A.A.: Ismail, I.M.;Youssef, H.M.;Ayoub, N.K.;Yovssd, R.R- and Barsoum, S.A. (1990): An outbreak of pestc des petits ruminants (PPR) in sheep and its economic impact in Egypt., Alex. J .Vet.Sci., 6 (I) : 225-239.

Galyean . M.L.; Lee, R.W. and Hubbert, M.E., (1981): Influence of fasting and transit on ruminal and blood metabolites in beef steers. J.Anint. Sci., 53: 7-17.

Ilawk, P.P, Oser, P.L. and Sumrnerson, V.H. (1954): Determination of vitamin E. In Practical physio‑

logical chemistry. Mc Graw-Hill Book Company.. Inc New York. Toronto. London, pp: 1272-1276.
llawkins, C.D. (1984): The use of hemoglobin, packed cell volume and sorbitol dchydrogenasc as indi‑

calors of fascioliasis in sheep. Vet.Parsit., 15 (2) : 125-135.

Heffernan, ,V1.; Smith, A.; Curatin, D.; McDonnell, S.; Ryan, J. and Dalton, J.P. (1991): Characteri‑
zation of a carhepsin-B-proteinase released by Fasciola heptica. Biochcm. Soc. Trans., 19(1): 27.

J,Egypt. V et.Med.Assoc. 6j,6C,200I

Ile edjcct of c aed frat46aca ....

	Hoda, I.T. (1997): Effects of sonic nutrients on immune response .Ph.L) Thesis. Hyg and preventive
	

	medicine. Zagazig University.
	

	Hornig, D.; Glatthar, B. and Moser, U. (1984): General aspects of ascorbic acid function and metabo‑
	

	lism in : Ascorbic acid in domestic animals. Ed.Wegger. I.;Tagwerker, F.J. and Moustgaad, J. The
	

	Royal Danish Agricultural Soc.Cocnhagen.
	

	Hungerford, T.G. (1990): Diseases of live stock.9th. Ld.McGraw-}1i11 Book Co., Sydney.
	

	Ikram, A. Karim.;EL-Danaf, N.A.;EL-Nakashly, S. and House, J. (1988): Isolation of viral agent
	

	from Egyptian goats suspected to be PPR virus. J.Egypt.Vet.Med.Ass.. 84 (3) : 429-435.
	

	Ismail, L; Hussein, A.H. and Daoud, A.M. (2001): Effect of selenium on the immune response of
	

	shhep vaccinated with PPR vaccine. Assiut Vet Med.J.. 44(88): 136-146.
	

	Kaneko,
JJ.
and
Cornelius,
C.G.
(1970):
Clinical
biochemistry
of
domestic
animals.
2nd
	

	Ed.Acad.Press New York and London.
	

	Kelly, W.R. (1984): Veterinary clinical diagnosis. 3rd Ed. Baillier .Tindall.New York.
	

	Khodeir, M.H. and Mouaz, M.A. (1998): Preparation of a specific PPR vaccine. 5th. Sci Cong.
	

	Fac.Vet.Mcd.Cairo University: 709-717.
	

	King, E.J. and Wootton, I.D.P. (1959): Micro-analysis in medical Biochemistry, 2 nd Ed., Churchill,
	Mh

	London
	

	Koh, J.
(1968):
Cellulose
acetate
electrophoresis
in chromatographic
and clectrophoretic
tech‑
	

	P
niques.Smith. ED., London. Heinemann, Vo12, p:84.
	c

	Kolb, E.; Kaskous, S and Seehawer, J. (1997): Nutritional biochemical aspects of the significance of
	

	the utilization of metabolism and of the administration of vitamin E and of selenium in sheep. Bert
	

	Munch Tieratzl Wochenschr., 110 (5) : 178- 184.
	

	Krishnan, S.; Krishnan, A.D.; Mustafa, A.S.Tatwar, G.N. and Ramalingaswumi, V. (1976): Effect
	

	of Vitamin A and undernutrition on the susceptibility of rodents to a malarial parasite Plasmodium
	

	berghei. J Nutr., 106: 784.
	

	Kruse-Jarres, J.D. (1989): The significance of zinc for humoral and cellular imnionity.J Trace Elcm
	

	Electrolytes Health Dis., 3 (1) : 1.8
	

	Lowery, O.H.; Lopez, J.A and Bessey, O.A. (1945): Determination of vitamin C. Clinic. J.Biol.Chcm.,
	

	160:609.
	

	Macini, G.; Carbonara, A.O. and Ileremans, J.F. (1965): Immunochemical quantitation of antigens
	

	by single radial ircununodiffusion. Immunochemistry., 2: 235-245.
	lO

	Mandour, A and Ornima, A. Ragab. (L994): Some biochemical studies on the effect of the nemato-'
	

	cides (Helmonil and Rintal) in sheep suffering from parasitic gastroenteritis. Zag. Vet.1.. 22(4): 171‑
	

	177.
	

	Martin, W.B. and Aitken, I.D. (2000): Diseases of sheep.3rd
ED.Blackwell Scientific Publications
	^M

	London., Oxford.
	

	Ministry of Agriculture., (2000): Annual report book. volume S
	

	Mobark, M.G.A., (1998): Correlation between some serum trace elements and resistance among sheep.
	

	Ph.D. Thesis (Animal medicine department). Fac. Vet. Med.Zagahig University, Bertha branch.
	

	Mouaz, M.A.; Fayed. A.A.;Raschia E. Doghaim and Khodeir, M.H. (1995): Studies on peste des pe‑
	

	tits ruminants (PPR) in Egyptian sheep. VCt.Mcd.J.Giza.. 43 : 367-374.
	

	Mouaz, M.A.; Gehan, K.Mohantad.; Khirat A.Elian.; Aidia, I. EL-Debagy and Khodeir. M.H.
	

	(1998): Evaluation of mmnunc response in Egyptian
balady sheep vaccinated with attenuated RVF
	

	and PPR vaccines. Assiut Vet.Med.J., 38(76): 329-341.
	

	Muneer, M.A.; Farah, 1.0.; Nwman„I.A. and Coyal, S.M. (1988): Review : Immunosuppression in
	

	animals. Br.Vet. J., 144 : 288-301.
	

	Murray, J. and Smith, W.D. (1994): Ingestion of host immunoglobulin by three non-blood-feeding
	

	nematode parasites of ruminants. Res.Vet.Sci.,57 :387-388
	

	Oritz, A.M.; Yamamoto, T.; Benedict, A.A. and Mateos, A.P. (1981): lmmunosuppressivc effect of
	

	Mycuplasma meleagridis on non-replicating antigens. A. an diseases., '25 (4) : 954-963.
	

	Paunch, R.S. and Delafuents, J.C. (1985): Vitamins and intmunocompetence. In Bourne, O.B. (ED.):
	r

	World nutritional determinates. Basel,Karger : 97-133.
	

	Payne, J.M. and Payne, S., (1987): The metabolic profile test. Oxford, New York, USA.
	

	Politi%, iMM.; Hidiroglou, T.K.; Btra, J•A.;Gilmore, R.C.; Gorewit,H. and Schref, A.D. (1995): Effects
	C

	of vitamin Eon immune function of dairy cows.Ani . J .Vet .Rcs.. 56(2): 179-184.
	

	Prasad, A.S. (1998): Zinc and immunity. Moi Cell Biochem., 188 (1.2):63-69
	
	

	Prinz, W.; Bloch, J.; Gilich. G. and Mitchell, G., (1980): A systematic study of the effect of vitamin C
	
	

	supplementation on the humoral immune response in ascorbate-dependent mammals : antibody re‑
	
	

	sponse to sheep red blood cells(a T-dependent antigen) in guinea pigs. Int J Vitam Nutr Res., 50 (3):
	
	

	249-300.
	
	


.I.Egypt.Vct.Med.Assoc. L6C,2001
37

1~i

'Ifcwsofu et at.,
F

Radtxctits. O.M.; Gay, C.C, blood, D.C. and Hincheliff, K.W. (2000): Veterinary medicine A textbook

of the diseases of cattle. sheep, pigs, goats and horses. 9 th Ed. W.B.Saundcrs Company Ltd. Radwan, M.E.; Ali, A.A. and Abdcl-Al, T.H.S. (1999): Evaluation of some biochemical analysis and

liver functions in healthy and parasitic infested sheep with fascioliasis in Assuit governorate.Beni‑

Suicf Vet..Nied.J.., IX (1) : 123-132,

Rahman, A.W. and Collins, G.H. (1990): Changes in live weight ga, blood constituents and wegg out​put in goats infected with a sheep-derived strain of trichostrongylus colubriformis. Brit.Vet.J.- 145 (5) : 413-418.

Ratynska-Prfll, D. (1975): The effect of strongyloides papillosus infection on white cell values in goats.Acta Parasitologica Polonica., 25(37): 403-415.

Rossiter, Y.B. and Jessette, D.M. (1982): Microtitre techniques for the assay of rindcrpest virus and neutralizating antibody. Rcs.Vet. Sci., 32 : 253-256.

Sendecor, G.W. and Cochran, W.G. (1982): Statistical methods.8th Ed.The Iowa siate.University Press,USA.

Shalahv; M.I.A. (2000): Effect of fascioliasis on the immune response of sheep against Rift valley fever

vaccine. M V S. Thesis (Infectious diseases). Fac Vet. Med. Zagazig University Bcnha branch.

Sharpe. R.T. and Langley, A.M, (1983): Cited in Mtuteer, M.A.; Farah, 1.0.; Nwrnan, J.A. and

Goyal, S.M. (1988): Review : Imniunosuppression in animals. Br.Vet. J., 144: 288-301 Sherman, A.R. (1992): Zinc, copper and iron nutriture and immunity. J Nov.. 122 (3) :604-609. Sirisinha, S.; Darip, M.D.; Moongkarodi, P,; Qngsakul, M. and Lamb, A.J. (1980): Impaired local

immune response in vitamin A-deficient rats.Clin Exp. Imunnl., 40: 127.

Smith, A.M.; Dowd, A.J.; McGonigle, A.:Keegan, P.S.; Brennan, G.; Trudgett, A. and Dalton, J.P. (1993): Fasciola hepatica : A secreted ca thepsine 1.-like proteinace cleave host imunoglobulin. Inter​national J. of Parasitology.,23 :977-983.

Soulsby, LJ.L. (1982): Ilelminthes, Arthropods and Protozoa of domesticated animals.7 th Ed. Balti​more, Williams and Wailkins Comp.

Speedy, A.W. (1992): Progress in sheep and,goat-research. Printed and bound in the UK by Redwood press Ltd.. Melkshan.

Stable, J.R.; Spears, J.W. and Brown, T.T., (1993): Effect of copper deficiency on tissue blood charac​Icrist.ics and immune function of calves challenged with infectious bovine rhinotracheitis virus and pasteurella hemolytica. J.Anim. Sci., 71 : 1247-1255.

Suttle, N.F. and Jones, D.G. (1989): Recent developments in trace element metabolism and function, trace elements, disease resistance and immune responsiveness in ruminants. J Nutr.. 119 (7) : 1055​106). Taw4ic, M.A. and Dighedy, N.S., (1980): Studies on gastrointestinal nematodes of Egyptian sheep. J.Lgypt. Vei.Med.Assoc., 40(4): 83-87.

Tawfik, A.M.; Ismail, I.M.; Maysa, H.M.; Shaker, H.M.; Hafet, M.A. and YLDanaf, N. (1989): Clinico-diagnostic and pathological studies on poste dcs petits ruminants among sheep and goats'F.gypt.J.Comp. Clin. Path., 2 (2): 48-60.

Tengerdv. R.P. (1989): Vitamin E, immune response and disease resistance. Ann.N.Y.Acad. Sci., 570:, 335-344.

Tengerdy, R.P. (1990): The role of vitamin E in immune response and disease resistance. Ann.N.Y.Acad. Set., 587 : 33-24.

'lizard, 1. (1977): An introduction to veterinary immunology, W.B Saunders Corn. Philadelphia, Lon​don.. P: 204.209

Underwood, E.J and Soiner, Vii„ (1969): Studies on zinc nutrition in sheep, the relation of zinc to growth, testicular development and spermatogenesis in young rams. Austi.Agric. Res., 20: 889-897.

38
J.Egypt.Vet.\1ed..Assoc. U,6C,2001

