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SUMMARY

Clinical and laboratory investigations of 60 cam-
cls aged 2 -5 years in Giza province, Egypt, re-
vealed that 12 of them were apparently healthy
and 48 suffered variable degree of diarrhea. Para-
sitological examination revealed that ali of the di-
arrheic caimels (80 %) were infested with gas-
trointestinal parasites. Eimeria cameli infestation
was recorded in 26 (43.33 %), 18 of them (69.23
%) were mixed infestations with gastrointestinal
nematodes. The severity of infection and recov-
ered species of nematodes were recorded and tab-

ulated.

Decreased serum concentrations of the total pro-
teins, albumin, carotene, vitamin A, vitamin E,
calcium, inorganic phosphorus, magnesium, sodi-
unmt. and chlorides together with increased AST,
AP. urea and uric acid serum levels are the most

characteristic alterations that accompanied para-
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sitic gastroenteritis. Significantly increased serum
ALT activity together with decreased serum po-
tassium concentration were only deleclable in
camels with severe Eimeria cameli infection and
may be considered indicative for severe camel

coccidiosis.

INTRODUCTION

Parasitic infestation among farm animals consti-
tutes a major hazard to livestock production. The
gastrointestinal parasites adversely affect the nu-
tritional status of animals and the most important
losses inflicted upon them were retardation of
growth, emaciation, remarkable decrease in their

efficacy as' well as decreased production.

Infestation of camels with gastrointestinal kel-
minthes was studied by many authors in Egypt

among them were: Selim and Rahman (1972), El-



Mugawry (1980), Nafie et al. (1992) and Awad
{1996), who reported variable incidence rates and

egg counts among the examined camels.

Rewarding the importance of coccidiosis in cam-
els, ditferent opinions in the literature exist. Se-
vere coccidiosis causing enteritis and a mortality
rate up to 10% in young camels have been report-
ed in few cases (Hamanchadran et al. 1968 ; Chi-
neme. 1980 : Kawasmeh and El-Bihairi, 1983 ;
Levine, 1985 ; Hussein et al. 1987 and Kinne and
Wernery, 1997). On the other hand many repoits
concerning the presence of coccidia oocysts in
camels are based on investigations of fecal sam-
ples of healthy camels (Dubey and Pande, 1964 ;
Gruvel and Graber, 1969 ; Gill, 1976 ; Mirza and
El-Rawas, 1976 and Yagoub, 1989). The reported
Eimeria species were E.dromedarii, E.pellerdy,

E.bacteriani, E.noelleri, E. rajasthani and E.cameli.

Concerning the serum biochemical parameter al-
terations, few of the reviewed literature points to
the effect of gastrointestinal parasites on serum
biochemical parameters which affects the general
health condition of infected camels. Ragab (1975)
stated that camels infested with nematodes of the
family trichostrongylidae showed decreased ser-
um concentration of total proteins, albumin, cal-
cium and inorganic phosphorus. Nafie et al.
(1992) found hypoproteinaemia and hypoalbumi-
naemia in camels infected with gastrointestinal

helminthes and / or coccidia species.
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The aim of this study is to check the incidence
and clinical signs of parasitic gastroenteritis in
camels togéthcr with monitoring some serum bio-
chemical parameter alterations with a special ref-

erence to the liver and kidney functions tests.
MATERIALS and METHODS

I - Materials:

Fecal and blood samples were collected from 60
camels aged between 2 — 5 years (12 apparently
healthy and 48 with variable degree of diarrhea)
in Giza province Egypt.

Rectal fecal samples were collected immediately
after defecation or individually from the rectum in

nylon sacs.

Blood samples were collected [rom the jugular
vein from’each camel under investigation and the
whole blood was allowed to clot for obtaining the
serum, which was used for measuring serum bio-

chemical parameters.
II — Methods:

A — Parasitological methods used for fecal ex-

1 — Macroscopical examination was carried out
for each fecal sample to detect the presence
of gross parasites, blood or mucous, odour

and consistency.
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2 — Microscopical examination including direct
simear, flotation and sedimentation techniques

were performed according to Soulsby (1982).

3 — Fecal cgg count was carried on o determine
the degree of infestation using the Stoll’s di-

lution method described by Soulsby (1982).

4 — Fecal culture and larval differentiation were
performed according to Soulsby (1982) and
Abdel-Gawad (1974).

5 - Fecal samples positive for coccidia were iden-
tified and cultured in 2.5% Potassium dichro-
mate at room temperature for 6 — 8 weeks for
the sporocyst formation according to Kinne

and Wernery (1998).

B — Biochemical methods used for determina-

tion of the studied serum biochemical parame-

ters:

The collected serum samples were used for deter-
mination of the concentration of: total proteins
(Hoffmann and Richterrich, 1970), albumin and
globulins (‘Doumas et al. 1971), amino transferas-
¢s activity (Reitman and Frankel, 1957), alkaline
phosphatase (Kilichling and Freiberg, 1951),
urea (Tabacco, 1979), uric acid (Archibald, 1957),
creatinine (Husdan and Rapoport, 1968), carotene

and vitamin A (Dann and Evelyn, 1938), vitamin
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E (Ferri chloride method) according to Quaife and
Dju (1949), calcium (Glinder and King, 1972), in-
organic phosphorus (Kilichling and Freiberg,
1951), magnesium (Neil and Nelly, 1956), sodi-
um and potassium (by flame photometry) accord-
ing to Oser (1979) and chlorides according to the
method initiated by Van Slyke (1923) and de-
scribed by Varley et al. (1980).

Statistical analysis of the obtained data for the
mean, standard error and “t” test for significant
differences between serum values of the non-
infected controls and those of the camels with
parasitic gastroenteritis were carried out accord-

ing to Snedecor and Cochran (1976).
RESULTS

Diarrhea with soft to watery feces, sometimes
with unusual amounts of mucous, which soiled
the perineal region, hind limbs and tail was asso-
ciated with anorexia, emaciation and decreased

performance in most of the diarrheic 48 camels.

Table (1) presents the incidence of gastrointesti-
nal parasites in the examined camels in relation to
the severity of infestation. It is worthwhile to
mention that the simple flotation method might
not be adequate enough to isolate the large and
heavy oocysts of Eimeria cameli. Therefore a

combined sedimentation and flotation method
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nray be necessary for routine parasitological ex-

amination of came! feces.

Table (2) points to the prevalence of the strongyl-

obtained from serum analysis of the infested cam-

el groups in comparison to those of non-infested

id type species of nematodes in the infested cam-

els by using larval fecal culture.
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apparently healthy camels.

Tables (3, 4 and 5) present the biochemical data

Table (1): Incidence of gastrointestinal parasites in the examined camels (n = 60) in
relation to the severity of infestation (egg and oocyst count, EOPGF).

Degree of Infestation
Moderate Severe Total
< 300 EOPGF < 300 EOPGF
ltern
No. of %, No. of 9, No. of .
animals animals animals
Negative - - - - 12 20.00
Infested 20 33.33 28 46.67 48 80.00
Coceidia - - 8 13.33 8 13.33
Coccidia + 8 13.33 10 16.67 18 30.00
Strongylid type spp.
Strongylid type spp. 6 10.00 3 8.33 1 18.33
Swrongylid type spp. + - - 3 5.00 3 5.00
Nematedirus spp.
Nematodirus spp. - - 2 3.33 2 333
Trichuris spp. 0 10.00 - - 6 10.00

EOPGF = Egg and Oocyst Per Gram Feces

Table (2): Prevalence of the strongylid type species of nematodes in the in-
fested camels by using larval fecal culture (n = 32)

Strongylid t spp.
ltem gylid type spp
Trichostro Cooperia  jHacmonchus | Ocstertagia |Oesophag
neylus - ostomum
No. of 15 I 7 5 2
animals
% of 46.88 34.38 21.38 15.63 6.25
infestation

Vet.Med.J. . Giza.Vol.50,No.3(2002)




Table (3): Proteinogram of the infested camels in comparison to non-infested appar-
ently healthy control (n = 60}

Infested Camels (n=48)
Single infestations Mixed Infestations
Biochemical Control | Coccidia Helminthes Coccidia + Helminthes
Parameter (n=12)
Scvere Moderate Severe Modcrate Scvere
>300 OPGF | =300 EPGF |>300 OPGF | <300 EPGF | »300 OPGF
{(n=8) (n=12) (n=10) (n=10) (n=8)
Total proteins 8.3040.22| 5.80*+k 7.40+£0.31 | 6.86+++0.39 7.30+£0.53 | 7.17++H).30
g/dl 0.21
Albumin 3231013 1.80+**1 2. 310,19 2.16%*++0.18 | 2.30**=20.15]| 2.22+==20.12
g/ dl 0.15
Globulins 5.07180.40) 4.0040.33 5.0940.31 4.70+0.44 5.0040.38 4.9540.35
e /dl
A/G 0.64+0.06] 0.45++0.04 | .45+++0.03 | 0.46%10.05 0.46*%0.06 | 0.45++30.03
Ratio
Biochcmical Parameter
EPGF = Egg per gram [eces. * = Significant at P< 0.05

** = Significant at P< 0.0}

OPGF = Qocyst per gram teces.
**% = Significant at P< 0.001

EOPGF = Egg and oocysl per gram feces.

Table (4): Liver and Kidney functions of the infested camels in compartson {o non-

infested apparently healthy control (n = 60}

Infested Camels (n=48)

Single infestations Mixed Infestations
Biochemical | Control Coccidia Helminthes Coccidia + Helminthes
Paramelter (n=12)
Severe . Moderate Severe Moderate Severe
>300 OPGF | <300 EPGF |>300 OPGF | <300 EPGF | >300 OPGF
(n=8) (n=12) (n=10) (h=10) (n=8)
ALT 15.752£0.84 | 20.00*x£1.30| 15.42x0.67 { 17.4030.77 17.3040.60 18.07+0.54
U/l
AST 32.75+0.74 43,38+ | 39.00+F2.18 | 48.75+++ 35.03£1.48 | 43.60++£3.20
u/sl 1.93 2.05
AP 0.92+0.08 P304 1.14=30.04 | 1.12+==+0.05 1.07+0.04 F.13+20.03
mmu /| 0.08
Urea 40.00£2.70 52.76%+% | 50.24=%2.14 152.04++£2.01 | 51.83++2. 721 55.94++3 60
mg / dl 1.54
Uri¢ acid 1.6540.11 2.68%++1 1.6120.17 [ 2.72++x0.31 1.860.19 3. 12%=2(3.39
mg / dl 0.27
Creatinine 1.7940.02 1.9240.06 1.85+0.03 |1 .88+0.04 1.76+0.02 1.86+0.03
mg / dl
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Table (5): Fat soluble vitamins® and certain minerals’ values in the serum of infested
camels in comparison to non-infested apparently healthy control (n = 60).

Infested Camels (n=48)

Single infestations

Mixed Infestations

Biochemical Control Coccidia Helminthes Coccidia + Helminthes
Parameter (n=12)
Scvere Moderate Severe Moderate Severe
>300 OPGF | <300 EPGF |>300 OPGF | <300 EPGF | »300 OPGF
(n=8) (n=12) (n=10) (n=10) (n=8)
Carolene 35.4220.85 20.59*#x+ | 206.18+22.42 [23.70=+42.97 | 26.70+£2.04 | 21.22==+1.60
pe / di 2.44
Vitamin A 59.01+4.31 36.49==+ | 46.79+22.77 ] 43.25+& 43.46%+1£1.46] 41.54+++
IV /dl 1.12 2.73 1.20
Vitamin E 559.55+12.27) 505.90+*++ | 49525%+f | 464,40+t |325.63*£8.75] 39625+
ng /di 6.78 10.21 15.23 7.21
“Calcium 11.3520.38 5.7 1w5et 10.6140.23 [8.43+0x+0.26 | §.84*++H).52] 7.50++++0.43
mg/dl 0.28
Inorganic 8.384+0.30 4.19%xxt ] 5592038 4.7 1+#+£0.29 | 6.13+++20.42 | 5.62%+++0.32
Phosphorus 0.18
myg / di
Calcium / 1.33+0.03 1.3620.21 | 1.90%+40,02 | 1.79=++40.02 1.44H}.04 1.394:0.02
Phosphorus .
Ratio
Magnesium 3.05£0.25 | 2.22+=0.15 | 2.27+£0.18 | 2.24+0.15 2812023 | 2.21==40,15
myg /di
Sodium 1E7.0851.69 1 105.63++++ 106,88+ 103.80+% 108.63522.92F 979wt
mEqg/ | 1.78 4.76 5.61 4.46
Polassium 4543038 1 2.96+++0.25 | 4.81#0.64 5.H1+0.76 3.41H)49 5.10£0.87
mEq /1
Sodium / 25.79+0.87 35.68%k | 22224175 [ 20.31++2.01 3186285 | 19.20+++1.50
Potassium 2.00 -
Ratio
Chlorides 364.08£14.297 27744+ | 286.83%x% | 291.60vx | 327.22+45.17| 2.99.40++
mEq /I 12.62 15.00 9.76 9.03

EPGF = Egg per gram feces.

OPGF = Qocyst per gram feces.

EOQPGF = Egg and oocyst per gram feces.

%

= Significant at P< 0.05
¥ = Srgnilicant at P< 0.01
*4* = Significant at P< 0.001
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Fig. (1) Eimria cameli oocysts {X400)

Figure (1) shows the recovered coccidia oocysts
(Eimeria cameli) from the infected camels under

investigation.

Eimeria cameli (Henry & Masson, 1932) Rei-
chenow, 1952:

Oocysts were pyriform in shape measuring 78 —
100 mm in length by 56 — 80 mm in width. The
oocyst wall composed of four layers. Micropyl
and micropylar cap was present. A single oocyst
polar granule was found. The sporocyst measured
30 -~ 44 mm in length by 15 — 20 mm in width.
The sporozoites were elongated with a one end

narrower than the other.

Vet.Med.J.,Giza.Vol.50,No.3(2002)

DISCUSSION

The incidence of gastrointestinal parasites (table,
1) was 80 % among the examined camels in Giza
province. Nematodes constituted a higher preva-
lence (66.67 %) than coccidia infection (43.33 %),
18/48 (37.50 %) of them were mixed infestation
of nematodes and coccidia. Table (2) presented
prevalence rates of the strongylid type species
among camels infested with gastrointestinal nema-
todes.Trichostrongylus spp., Cooperia spp., Hae-
monchus spp., Ostertagia spp. and Oesophagosto-
mum spp. were recovered from 46.88 , 34.38 |
21.88 , 15.63 and 6.25 %, respectively of the cul-
tured fecal samples from camels infested with

strongylid type species of nematodes.
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Prevalence rates may vary from region to another
as well as from season to another within the same
region (Higgins, 1986). Higher prevalence rate
(82.7 %) was recorded by Nafie et al. (1992) for
gastrotntestinal nematodes in the examined cam-
cls at North Sinai governorate. On the other hand,
Awad (1996} recorded a lower prevalence rate
(52.09 %) for gastrointestinal parasitic infesta-
tuons in the examined camels from Sharkia gov-

crnoride.

Regarding coccidia infection, fecal examination
revealed a prevalence of 43.33 % in the cxamined
camels. This was higher than the 5.33 % preva-
lence recorded by Nafie et al. (1992) in camels at
North Sinai governorate ; the 24 % prevalence of
Eimeria species recorded by Gill (1976) among
Indian camels and the 17.4 % of Eimeria cameli
oocysts recovered from Sudanese camels by Ya-
coub (1989). However, Mirza and Al-Rawas
(1970) recorded higher prevalence (86 %) for Ei-
meria species infection among the examined cam-

els in Irag.

The higher prevalence rate of Eimeria cocysts in
the camels under investigation might be due to the
fact that clover (the possible source of coccidio-
sis) is an important source of protein for farm ani-
mals in the Nile Valley, Egypt. Contamination of
fresh clover with coccidia oocysts might occur

when clover fields are fertilized with camel or
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sheep and goat manure. This would then play an
tmportant role for the invasion of coccidia oocysts
to camel. Another possibility of coccidia invasion

is the habit of camels to ingest their own feces.

The descriptive data and measurement figures of
the recovered Eimeria cameli oocyst in the
present investigation (78 — 100 mm length by 56
— 80 mm width, Fig. I) coincide with the 86 — 108
mm length by 61 — 86 mm width given by Kawas-
meh and El-Bihairi (1983) for Eimeria cameli oo-
cysts recovered from Saudi camels. Measure-
ments of the obtained sporocysts (30 — 44 mm by
15 = 20 mum) was nearly similar to the 30 - 37
mm by 15.5 — 18 mm of Eimeria cameli sporo-

cysts given by Ipcznski (1978).

Proteinogram of the serum samples from investi-
gated camels (Table, 3) revealed highly signifi-
cant decreases in total proteins, albumin and A/G
ratio in the infested camel groups than in the ap-
parently healthy non-infested group. No signifi-
cant variation could be recorded in the globulins

concenlration.

These findings were in agreement with Zein El-
Abdin et al. (1975), El-Magawry (1983), Mo-
hammed (1988) and Nafie et al. (1992) findings
in camels with gastrointestinal parasites and may
be attributed to the state of anorexia and the gas-

troenteritis caused by the presence of parasites

Vet.Med.J. Giza.Vol.50,No.3{2002)



that interfere with the protein intake and absorp-
tion (El-Magawry, 1983). The marked decrease
in total proteins and albumin concentration ob-
served in the present study may be probably due
to the effect of metabolic products of the gastroin-
testinal parasites on liver cells (Taha et al. 1986),
in addition to the albumin loss and leakage of
plasma proteins through the damaged blood ves-

sels of the inflamed intestinal mucosa (Mulligan

ct al. 1963).

Table (4) presented significant increase of serum
ALT activity among camels infected with coccid-
ia (> 300 OPGF). AST and AP were siincreased
in all infested camel groups except for those with
moderate mixed infestation of coccidia and gas-

trointestinal helminthes (< 300 EOPGF).

These findings are in agreement with Litvinskii
(1982) and Ali (1989) findings in lambs infested
with coccidiosis. The more pronounced elevation
of AST and AP than ALT among the camels in-
fested with gastrointestinal parasites agreed with
Siddqua et al. (1989) findings in goats and Abdel
All (1991) in sheep infested with gastrointestinal

parasites.

The increased activities of ALT and AST in sera
of infested camels under investigation evidenced
that the metabolic products of the parasites may

produced a damage in the liver cells (Ismail et al.

Vet.Med.J.,Giza.Vol.50,No.3(2002})

1990) and swelling of these damaged liver cells
may lead to intrahepatic cholestasis and subse-
quently increased serum alkaline phosphatasc

(AP), Mandour and Ragab (1994).

Stgnificantly increased blood urea were obscrved
in atl infested camels under investigation, but ser-
um uric acid (UA) levels was only increased
among camels with severe parasitic gastroenteritis
(> 300 OPGF, >300 EPGF and > 300 EOPGF) as

shown in table (4).

The significantly increased urea and UA in the in-
fested camels under investigation agreed with the
increment of these parameters in sheep infested
with gastrointestinal nematodes reported by Par-
kins and Roseby (1973), Abbott et al. (1985) and
Brar et al. (1991).

Kaneko et al. 1997 stated that urca is the main
end product of protein catabolism and the in-
creased urea may reflect an accelerated rate of
protein catabolism rather than decreased urinary
excretion of urea. This statement greatly explain
the significantly increased urea and UA levels in
camels infested with gastrointestinal parasites un-
der investigation and may be attributed to in-
creased tissue necrosis caused by the parasite and

its producits.

Table (5) showed a significantly decreased serum

carotene, Vitamin A and Vitamin E concentra-

351



tions in all the camels infested with gastrointesti-

nal parasites under investigation.

Kaneko et al. (1997) stated that intestinal mucosa
has a primary role in the conversion of carotenes,
primarily d—carotene (precursor of vitamin A), to
the active vitamin A and bile salts are required {or
the mucosal uptake of d—carotene. The signifi-
camtly decreased serum carotene and the fat solu-
ble vitamins A and E in the infested camels under
investigation could be attributed in one part to the
mal ubsorption of these elements by the inflamed
intestinal mucosa and on the other to the de-
creased amount of secreted bile due to intrahepat-
ic cholestasis (Mandour and Ragab, 1994) as indi-
caled by the significantly increased AP levels in
the infested camels under investigation (Table, 4).
Signiticantly decreased serum calcium, inorganic
phosphorus and magnesium concentrations were
observed in camels with different severity levels
ol parasitic gastroenteritis (‘Table, 5). These find-
ings agreed with those reported by Ragab (1975),
Zein El-Abdin et al. (1975) and Mohammed
(1988) in camels suffering from parasitic gas-

trocnteritis.

The observed hypocalcaemea and hypophospha-
tacmia may be attributed to disturbances in the di-
gestion and absorption as well as to the changes
occurring in the duodenum towards alkalinity as a
result of parasitic infestation which interfere with

the absorption of calcium and phosphorus (Ragab,
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1975 and Zein El-Abdin et al. 1975). Moreover,
the observed hypocalcaemia among infested cam-
els under investigation may be due to the de-
creased serum albumin levels (Table, 3) since
large amounts of the serum calcium are bound to
serum albumin (Sinclair, 1962). The significantly
decreased serum magnesium levels might be at-
tributed to the observed hypoalbuminaemia
among infested camels under investigation (Ta-
ble, 3) as Calcium and magnesium jons may com-
pete for the binding site on the protein molecules
and so hyp-oalbuminaemia may be responsible for
the occurrence of reduced level in both caleium
and magnesium (Carr, 1955), in addition to the
mal absorption of magnesium from the inflamed

intestinal mucosa of infested camels.

Regarding the effect of parasitic gastroenteritis on
serum sodium, chiorides and potassium lcvels
presented in table (5), significantly decreased ser-
um sodium and chloride concentrations were de-
tected in all the camel groups infested with gas-
trotntestinal nematodes and / or cocccidia while
serum potassium concentration was significantly
decreased in those with severe coccidia infection
(> 300 OPGF).

Kaneko et al. (1997) stated that decreased serum
sodium concentration (hyponatremia) is often but
not invariably associaled with conditions which

cause sodium depletion such as diarrhea and vom-

Vet.Med.J. Giza.Vol.50.No.3(2002)



iting. The significantly decreased serum sodium
and chloride levels among infested camels under
investigation may be attributed to the various de-
grees of sodium depletion in the examined diar-
rheic camels. The significantly decreased serum
potassiunt concentration (hypokalemia) among
severe coccidia

camels  with

OPGF) agreed with Isler et al, (1987) finding in

infection (>300

bovine coccidiosis and may be duc to potassium
depletion associated with excessive potassium
loss from the gastrointestinal tract as a result of
diarrhea coupled with the reduced dietary intake
ol potassiumy due to anorexia (Kaneko et al.

1997y,

[t could be concluded from the results of this
study that camels with parasitic gastroenteritis es-
pecially coccidiosis and severe helminthiasis sul-
tered certain degree of liver dysfunction, hypo-
proteiniacmia  and hypoalbuminaemia together
with serum depletion of certain essential vitamins
and minerals that affect the general health condi-

tion of infested camels.

Routine periodical parasitological examination
and monitoring of serum macro and micro nutri-
ents of camel herds is reccommended in order to
diagnose and (reat sub-clinical cases of gastroin-
testinal parasitism particularly those of Eimeria
cameli. This may aid in keeping camels in a good

healthy condition and increase their performance.

Vet.Med.J., Giza.Vol.50,No.3(2002)

REFERENCES

Abbott, E.M.; Parkings, J.J. and Holmes, P.H. {1985): Inliu-
cnce ol di;:mry protein on the pathophysiology ol ovine
hacmonchosis in Finn Dourest and Scoltish Black lace
tambs given a single moderate infection.Res. Vet. Sci.
38: 54-60.

Abdel All, T.S. (1991): Haematological and biochemical
studics on the efficacy of synanthic against gastrointesti-
nal parasites in sheep.Assiul Vet. Med. 1. 24: 197-203.

Abdel-Gawad, AP, (1974): Dilferential diagnosis ol vas-
trointestinal strongylosis of sheep in Egypt through the
free living third stage larvac. I. Egypt. Vet Med. Ass.
34:212.227.

AN, RSS! (1989): Some studics on enteritls in sheep and
goats. Pl.D. Thesis, Fac. Vet. Med. Assiut University.
Archibald, R.M. (1937} Colorimetric determination of uric

acid. J. Clin. Chemist. 3: 102,

Awad, H.E.S. (1996): Studies on parasitic infection in cam-
cls. Ph.D. Thesis, Fac Vet Med. Cairo University, Egypt.

Brar, R.S.; Sandhu, H.8. and Kwatra. M.S. (1991): Bio-
chemical alteration in poll-Dourest sheep clinically sul-

. fering {rom acute hacmonchosis or trichostrongylosis. J.
Res. Punjub Agric. University. 28; 559-561.

Carr, W.C. (1955): Competitive binding of calcium and
magnesium with serum albumin. Proc. Soc. Exp. Biol.
N.Y. 89: 546.

Chincme, C.N. (1980} A casc reporl ol coccidiosis caused
by Eimeria camecli in camel {Camelus dromedarius) in
Nigeria. J. Wildlife Dis. 16: 377-380.

Dann, L. and Eveclyn, E. (1938): Estimation of vitamin A

353



and carotene in serum, (Sce Oser, 1979).

Doumas. B.; Walson, W, and Biggs, H. (1971): Albumin
standards and measurcmient of serum albumin with bro-
mocresol green. Clin, Chem. Acta, 31: 87-92.

Dubey. U.P. and Pande, B.P. (1964): On Eimerian oocysts
recovered from Indian camel (Camclus dromedarius).
Indian J. Vel. Sci. 34:28-34,

Il-Magawry, S.M.S. (1980): Factors affecting diarrhea in
cametls in different scasons. M.V . Sc¢. Thesis, Fac. Vel
Med, Zagazig University.

LI-Magawry., S.M.S. (1983): Parameters of some blood con-
stituents in normal and diseased camels. Ph.D. Thesis,
Fuac. Vet Med. Zagazig University.

Gill, MLS.(1976): Incidence of BEimeria and Infindibutorium
m camel, Indian Vet. 1. 53: 897-898.

Ghinder EBM. and King, 1L.D. (1972): Rapid colorimetric de-
ternunation of calcium in biological Muids with methyl-
ene blue.-Am. ). Clin. Path., 58: 376-382.

Gruvel. J, and Graber, M. (1969): Coccidia and coceidiosis,
2ond BEd. Akademia Kiado, Budapest, P. 698,

Humanchadran, P.K. Ramachnadran, 8. and Joshi, T.P.
(196R8): An outbreak of hemorrhagic gastrocnleritis in
camcls. Ann. De Parasit., 18: 5-14.

Henry, A and Masson, G. {1932): Sur un forme coccl-
dicnne de Mintestin du chameau. Comptles Rendus Sei.
de la Societe Biologie (Paris) 109: 17-18.

Higgins, AL (1986} The Camecl in Health and Dis-
cuse. Baillicre Tindal, London, Philadelphia, Toronto and
Mexico City.

Hoflamann, T.P. and Richterrich, R. (1970); Die El uminc-
rong von Trubungen bei-der Bestimmung von plasma

proteinan mitden Buiret Rasgenz. Z. Klin, Chem. U, K.

354

in Biochem.. §: 595.

Husdan, H. and Rapoport, A. (1968): Estimation of creati-
nine by the Jalfe reaction: A comparison of three meth-
ods. Clin. Chem., 14: 222-228.

Husscin, H.S.: Kasim, A A. and Shawa, Y.R. ({987) The
prevalence and pathology of Eimeria infections in cam-
cls in Saudi Arabia. 1. Comp. Path., 107 293-297,

Ipeznski, V. (1978): Ein Beitrag aur exogenen Entwicklung
von Eimeria cameli (Henry und Masson, 1932), Rei-
chenow, 1953, Berliner und Munchener Tirarztliche Wo-
chenschrift, 91: 11-12.

Isler, C.M.: Ballamy, JLE.C. and Wobeser. G.A. (1987):
Pathogenesis of neurological signs asseciated with bo-
vine enleric coccidiosis, Canadian 1. Vet, Res., 51 2061-
270.

Ismaif, M., El-Sheikh, A Abdalla, MLA. and Mahmoud,
ALAL (1990): Clinical evaluation ol the anthelmintic ac-
tvity ol "ivomec-F against gastrointestinal nematodes
and fasciola mixed infection in sheep. J. Drug Res.

CEgypt 19 173-179.

Kancko, J.J.; Harvey, IL.W. and Bruss, M.I1.. (1997); Clinical
Biochemistry of Domestic Animals, Sth Ed. Acad. Press.
San Diego, London, Boston, New York, Sydney, Tokyo,
Toronlo.

Kawasmch, Z.A. and El-Bibairi, 8, (1983) Eimeria camel
(Henry and Masson. {932, Reichnow, 1952), redescrip-
tion and prevalence in castern provinee ol Saudi Arabia.
Corncli Veterinaria, 73: 58-060.

Kilichling, H. and Freiberg, LP.R. (1951): “Inorganic phos-
phorus and alkaline phosphatase™. In, Clinical Photomet-

- rie. 3rd Bd Wiss Verl. Ges. MBH Stutgart.

Vet.Med.J.,Giza.Vol.50.No.3{2002)



Kinne. J. and Wernery, U, (1997): Severe outbreak of camel
coccidiosis in the United Arab Emirates. J. Camel Pract.
Res. 4: 261-265,

Kinne, J. and Wernery, U, (1998): Pathological studies on
camel coccidiosis in the United Arab Emirates. Proceed-
ings of the 3rd Annual Mecting lor Animal Production
Under Arid Condition, 1: 131-142,

Levine, N.D. (1985): Veterinary Protozoology. Towa State
Univ, Press, PP 163-164.

Litvinskii. Y.A.P. (1982): Pathogenesis of Eimeriosis in
fambs. Turdy Veseoyuznogo Instiuta Eksperi-
mental Veterinarii, 56: 108-112,

Muandour. A, and Ragab A, Omaima (1994): Some bio-
chemical studies on the effect of the nematocides (Hel-
monil and Rintal) in sheep sulfering (rom parasilic gas-
troenterius. Zag. Vet 1, 22: 171-177.

Mirza, MY, and Al-Rawas, AY. (1976): Coccidia (Proto-
soa Eimeridiac) from camels (Camelus dromedarius) in
Irag. Bull. Biol. Res. Center Baghdad, 7: 24.

Mohammed. 5.R.S. (1988): Some studics on clfects ol gas-
ll't)illlcslil.1il| parasitisim on blood changes in camels with
special reference to trace clements. M.V.5¢. Thesis,
FFue, Vet Med. Assiut University.

Mulligan. W Dalton.R.G. and Anderson, W. (1963): Ocs-
tertagiasis in cattle. Vet, Ree., 75: 1014,

Nafie. Th. S.: Hassan, M.G.: Amal, M. El-Nahla and El-

Sayed. R.F. {1992): Incidence and cffcct of some gas-

trointestinal parasitic inlestation on camels at north of

Sinai. Assiut Vet, Med. J.. 27: 137-147.
Neil, D W, and Nelly, RO AL (1956): Estimation of magne-
sium in scrum using titan yellow. J. Clin. Path., 9: 162.

Oser. B.L (1979): In, “Hawk’s physiological chemistry”

Vet.Med.J..Giza.Vol.50,.No.3(2002)

- 14th Ed. McGrow Hill Book Companies. New York,
Toronto, Sydney, London, Pp. 141-142.

Parkins, H.M, and Roscby, S.K. (1973): Elfect of Trichos-
trongylus colubriforms nematoda on the nutrition and
metabolism ol sheep, feed intake, digestion and utiliza-
Lion. Aust. J. Agric. Res., 24: 947-953.

Quaifc, P. and Dju, E. (1949): Determination of vitamin E
in serum. J, Biol. Chem, 1802 363.

Ragab, A.M. (1975): Hacmatological and biochemical stud-
ics on cu.mcls infested with parasitic nematodes ol the
family Trichostrongylidac. M.V.Sc. Thesis, Fac. Vet
Med. Cairo University.

Reitman, S. and Frankel, 8. (1957): A colorimetric method
for the determination of serum glutumic oxalacetic and
glutamic pyrovic transaminases. Am. J. Clin. Pﬁlh., 28:
56-G8.

Selim, MLK. and Rabman, M.S. (1972 Enteric nematodes
ol camel in Egypl. J. Vel Scio, L1 75-80.

Siddqua, A.; Mannan, M.A. and Hussain, M A, (198Y):
Some biochemical studics in the blood of goats naturally
infected with intestinal parasites. Indian Veu, )., 66: 502-
504.

Sinclair, K.B. (1962): Observation on the clinical pathology
ofl ovine fascioliasis. Brit. Vet I, F18: 37,

Snedecor, G.W. and Cochran, W.G. (1976): Statistical
methods. 6th Ed. Towa State Univ. Press, Ames, lowa,
USA.

Soulsby, F.LL. (1982} Helminths, Arthropodes and Proto-
roa ol Domesticated Animals, 7th Lid. ELBS and Bail-
licre, Tindal, London.

Tabacco, A. (1979) Quantitative enzymalic colorimetric

355



determination of urea.Clin. Cheni., 25: 336,

Tahao NMLG Bsmail. MM, and Lotify, Y.Z. {1986); Bio-
chemical diagnostic use of serum enzymes and scrum
proteins in ovine naturally infested with nematodes. Zag,
Vet ] Vol X1V,

Van Slvke. D.D. (1923 Estimation of chlorides in serum.
1. Biol, Chem.. 58: 523,

Varley. H.: Cowenlock, H.A. and Beld, M. (1980): Practical
Clinical Biochemistry, 5th Ed. William  Heinemann

Medical Books Lid London, Sthed Pp. 766-787.

356

Yagoub, LA, (1989): Coccidiusis in Swdinese camels {Cam-
elus dromedarius):1- First record and description of Ei-
meria spp, harbored by camels in the eastern region of
Sudan. J. Protozoal.. 36: 422-423,

Zein El-Abdin, Y., Abdel-Rahman, M.S.: Humza, S.M. and
Abdel- Wahab, R.M. (1975): Comparative studies on
some serum constituents and some enzyme activitics on
normal and nematode infested camels. Egypt. J. Vet Si,

12: 31- 43,

Vet.Med.J. ,Giza.Vol.50,No.3(2002)





