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Abstract

This study was planed to investigate the effect of
cryptosporidiosis and coccidiosis in hemato- biochemical alterations
beside effect of dicfazuril and sulphamix on treatment. A total of 70
fecal samples were collected from 70 came! calves aged from 3-5
week (5 healthy and 65 suffering from diarrhoea) from different
iocalities in Sharkia Province. Fecal samples were parasitologically
examined for isolation and identification of protozoal causes of
diarrhoea. Post parasitological examination 20 camel calves were
divided into 4 equal groups (5 in each), ist group healthy camels
calves{contro! group), 2nd group camels calves suffering from
coccidiosis treated with diclazuril and Rehydro-Zinc for 5 successive
days. 3rd group camel calves suffering from cryptosporidiosis
treated with suiphamix and Rehydro—Zinc and 4th group camel
calves suffering from mixed infestation (cryptosporidiosis and
coccidiosis) treated with diclazuril and sulphamix beside Rehydro—
Zinc for 5 successive days. Individual fecal samples were collected
pre, 1st, 5th, 7th and 10th days post treatment from all camels
calves for parasitological examination. Two bilood samples were
collected from all camei calves pre- treatment, 1st and 10th days
post treatment for hemato-biochemical study

Parasitological examination of fecal samples revealed 18
(27.69%) samples were free from protozoa beside 47(72.31%)
were positive samples for protozoa (coccidiosis and
cryptosporidium} distributed as 25(53.19%) positive for coccidian
infection[ single infection, E.cameli,10(40%), E. dromedarii,7(28%)
and mixed infection (E. cameli with E. dromedarii, 8{32%)].
Cryptosporidialmuris was detected in 12 (25.53%) and mixed
infection (cryptosporidium + coccidiosis) 10(21.28%).

Infected camel calves with coccidiosis and cryptosporidium
showed clinical signs as weakness, offood, diarrhea, depression,
rectal straining and normal rectal temperature. Diclazuril and
sulphamix lead to reduce cryptosporidial and coccidian oocyte
count tol00% at 7th and 10th days post treatment respectively.

Coccidiosis and cryptosporidiosis induce significant (P < 0.05)
elevation in RBCs ,Hb, PCV%, AST, ALT, ALP, urea, creatinine and
significant (P < 0.05) decrease in total protein, albumin, globulin,
sodium, potassium, calcium, phosphorus.

Treatment camel calves suffering from coccidiosis and
cryptosporidiosis with diclazuril and sulphamix evoked disappear
clinical signs, decrease in faecaloocysts output and improvement in
hemato-biochemical parameters were observed.

It has been concluded that, coccidiosis and cryptosporidiosis
in camel calves induce adverse effect in hemato-biochemical
parameters. Didazuriland sulphamix led to disappear clinical signs
and improved haemato-biochemical parameters.

Keywords : camel cryptosporidiosis, camel coccidiosis,
diclazuril, sulphamix .
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INTRODUCTION

Camels (Camelusdromedarius) play an important role in economy and social
life of a large sector of pastoralists in arid and semiarid regions (Osman and Busadah,
2000). Camels are an economic feader which is a source of meat, weol, hair and hids
(Abou-Eleil, 2003). In the world, there are about 18 million camels (14 in Africa and 4
in Asia).

Parasitic infestation is a major constraint in ruminant in tropic and subtropic
areas (Babcock and Cushing 2004). Coccidiosis is world wide disease caused by
different spp. of Eimeria protozoa (Ozmen, et.al 2004). Coccidiosis causes mortality
rate up to 10% in young camels (Kinne and Warmery,1997) especially during first
months of life (Pugh 2002). Genus Eimeria cause watery to bloody diarrhoea in many
vertebrates (Svensson 1993).

Cryptosporidiosis is a zoonotic disease affecting a wide range of vertebrate
(Razawi, et.al. 2009). Cryptosporidium species is an enteric pathogen in animals
(Janoff and Reller 1987), which is in phylum Apicomplexa and part of the group of
parasites referred to as coccidian (Fayer,et.al.1997). Cryptosporidium may be
associated with bacterial or viral pathogens or coccidiosis and these infect-lons are
more severe than Cryptosporidiosis alone(Kirkpatrick , 1985), which is mostly seen in
animals between few days up to one month of age (El-Gaml, et.al. 2001), where
younger animals are severely be affected (Fayer, et.al. 1997).

Anticoccidial drugs have been widely used to minimize losses caused by the
disease (Long, et. al.1979). Diclazuril is a chemical substance synthesized from
benzene acetonitrile derivative as anticoccidial agent with high effeicacy against all
Eimeria{Daugschies,et al.2007) as drinking medication (El-Banna ,et.al. 2004).
Diclazuri! interrupt the life cycle of parasite (Maes, et.al. 1989).

This study planned to investigate the effect of cryptosporidiosis and
coccidiosis in hemato-biochemical parameters alterations and as well as the effect of
diclazuril and sulphamix as a treatment of coccidiosis and cryptosporidium in camel
calves.
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MATERIALS AND METHODS

Drugs:

1- Diclazuril (Diciosol 1%)® it is a water soluble formulation obtained from
PharmaSweed Company.

2- Sulphamix it is a trade name for a compound contains mixture of sulphadimidin
sodium, sulphadiazine sodium and sulphathyazol sodium, produced by Pharma Swede
Company-Egypt

3-Rehydro-Zinc is a trade name for electrolyte mixture produced as sachet and
Manufactured by chemical industries development Co. {(CID) A.R.E

Animals

A total of 70 camels (Camelusdromedarius) aged from 3-5 week (5 healthy and 65
suffering from diarrhoea) belonged to different localities in Sharkia Province were
used in this trial. Faecal samples were collected from healthy and diarrh- ceic cameils

and transported to laboratory for parasitological examination.

Experimental designs

Post parasitological examination, 20 camels calves were divided into 4 equal groups (5
each),1stgroup. healthy camels calves(control group),2nd group camels calves
suffering from coccidiosis treated with diclazuril{1mg/kg Bwt) (McDougald ,et.al.1990)
and Rehydro-Zinc,(2 sachet /500 mi water Ias drench three time daily) orally for 5
successive days. 3rdgroup camels calves suffering from cryptosporidiosis treated with
sulphamix (50 gm/camel calves) and Rehydro—Zinc (2 sachet/500mi) orally for 5
successive days and 4th group camels calves suffering from mixed
infestation{coccidiosis +cryptosporidiosis) diclazurii and sulphamix treated and
Rehydro-Zinc by same dose and period.

Sampling:-
Faecal samples:

Individual faecal samples were collected before and atl1st, Sth,7th and 10th days post
treatment from all examined camels calves using sterile probes introduced into the



460 STUDIES ON CLINICAL SIGNS, HEMATOLOGICAL AND BIOCHEMICAL ALTERATIONS
DUE TO TREATMENT OF PROTOZOAL DIARRHEA IN NEWLY BORN CAMELS

rectum and kept in plastic bottles. Al samples were labeled and sent to the laboratory
for parasitological examination through:-

a- Direct faecal smear (Soulsby, 1986).
b- Concentration flotation technique (Levine, 1987).

C-Faecal smears were made and left to dry, then fixed with methanol for 10 minutes,
and stained with modified Ziehl-Neelsen stain according to Henriksen and Pohlenz:
(1981). Finally; the smears were screened under the oil immersion lens for detection
of cryptosporidialoocysts.

Blood samples

Two blood samples were collected from all camel calves before, 1stand 10th
days post treatment, 1stsample was collected in tube contain EDTA for hematological
study Jain,{1986) and 2nd sample was collected for obtain clear serum for estimation
AST and ALT (Reitman and Frankel, 1957) alkaline phosphatase (John , 1982 ), total
protein (Doumas,et. al. 1981} albumin Drupt, 1974) globulin was calculated as
difference between total protein and albumin, urea(Patton and Crouch, 1977),
creatinine (Henry1974) calcium (Gindler 1972) inorganic phosphorus (Goldenberg,
1966), sodium and potassium (Oser, 1979).

Statistical analysis: - Data were statistically analysed (Spsswin, 1995},

RESULTS AND DISCUSSION

Camel calves suffering from coccidiosis and cryptosporidiosis showed ciinical
signs represented by inappetance, weakness, diarrhea, depressed, present rectal
straining and normal rectal temperature. Same clinical sign were recorded by Chineme
(1980) and Boid, et. al (1986) in camel calves suffering from coccidiosis. Same clinical
signs were gbserved by Soltane, et.al. (2007) and Fouda and Al Mujalii (2007) in
camel-calves cryptosporidiosis.

Parasitological examination of diarrhoeic fecal samples revealed that 18
(27.69%) sample free from any protozoa beside positive sample for protozoa
(coccidiosis and cryptosporidium) were 47(72.31%) distributed as 25(53.19%)
positive for coccidian infection as single infection (E. cameli, 10 (40%), E. dromedarii,
7 (28%) and mixed infection(E. cameli with E. dromedarii, B(32% ),
Cryptosporidialmuris 12(25.53%) and mixed infection (Cryptosporidiosis + coccidiosis)
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10 (21.28 %). E! Salahy and Arafa (2000) isolates E. dromedarii and E. cameli as
single or mixed infection form camel calves in Assiut Province. Also, Mahran (2006)
detect coccidian cocysts (E.cameli, 12.61% and E. dromedarii, 7.87%) from faecal
sample of diarrhoeiccamels calves. Same results were recorded by Yakhchalim and
Cheraghi (2007) stated that the prevalence of infection of camels calves with
protozoan were 28.3% in Iran either in single or mixed infection. Yakhchalim and
Moradi(2012) found that prevalence of Cryptosporidium infection in Iran was 10% but
Ronald (1991) isolates Cryptosporidium muris from faecal Sample of dromedary
camels calves in percentage of 27%. Saleh and Mahran (2007) identify
cryptosporidialmurisoocyst from diarrhoeiccamels calves in Shalatin,

The obtained data showed that didazuril and sulphamix in used dose was
effective aganistcoccidiosiss and cryptosporidiosis oocyst in which reduces oocyst
count 100% at 10th and 7thdays post treatment respectively. Similar results were
obtained by Zhou,et al.(2010) who mentioned that didazuril highly effective against
both asexual and sexual stages of the coccidiaoocyst leading to decrease oocyst
output at 8th day post treatment and disappear of clinical signs. Our results were
reinforced with that of Vanparijs, et.al. (1989) who found that diclazuril induce
reduction in oocyst count and dlinical sign post treatment. Ronald {1991) recorded
that using sulphadimidin and sulphadiazine in treatment camel cryptosporidiosis
leading to disapear Cryptosporidium murisoocyst output at 9th day post treatment.
Same results were recorded by Byron, et.al. {2007) who mentioned that treatment

cryptosporidiosis with sulphadmidine led to disappear Cryptosporidium oocyst.

The camels calves showed variations in blood picture including a significant
increase in RBCs, Hb and PCV% in diarrhoic camels calves suffering from coccidiosis
or crytosporidiosis either alone or together, These variations in erythrogram remained
tifl the 10th day post treatment by diclazuril and sulphamixthen an improvement was
seen on the 20th day post treatment. These results agreed with the results of Ashfag
(1991) found that coccidiosis in calves induce significant increase in RBCs count, Hb
content and PCV%. Our resuits were supported by previous studies ofSayed, et.al
(1998) who recorded that coccidiosis in camels calves induce significant increase in
RBCs, Hb and PCV%, Also Ahmad (2002} mentioned that significant elevation in RBCs,
Hb and PCV% was common feature in crytosporidia spp. diarrheic calves. The
observed anemia in the infected camels may be due to excessive loss in body fluids
and hemoconcentration as results of diarrhea (Jones and Hunt, 1983). Chhabra and
Sangwan (2006) mentioned thatcoccidiosis  induces dehydration. and
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hemoconcentration in camels calves. Crytosporidia adhere to microvillous border of
enterocytes of small and large intestine causing diarrhea and
hemoconcentration{Pohlenz et al 1978).

Analysis serum proteins of camel calves infected with cryptosporidiosis and
coccidiosis revealed significant decrease in total proteins, albumin and globulin either
alone or together. Our result was compatible with Sayed, et. al (1998) in camels
calves coccidiosis and Saleh and Mahran (2007) in camel calves cryptosporidiosis.
Decreased serum total protein may be due to a disturbed protein synthesis or due to
anorexia which accompanied cryptosporidiosis and coccidiosis (Kaneko, 1989).
Diarrhoea induced damage in intestinal tissue resulting in interruption of feeding and
digestion processes or nutrient absorp- tion (Long,et al. 1979). Another explanation
for decrease albumin come from Radostits, et.al(2002) mentioned that lowered serum
total protein and albumin in camels coccidiosis and cryptosporidiosis may be due to
inability of the gut in parasitized camels to absorb and assimilat the haemopoietic
principals regarding blood serum total protein, albumin and globulin. Coles (1986)
stated significant decrease albumin in cryptosporidiosis and coccidiosis in camel calves
due to the state of aneroxia or inability of the liver to synthesis albumin.

The current study pointed out a significant increase in the serum AST, ALT
and ALP in camel calves suffering from coccidiosis and cryptosporidiosis either alone
or together. Same findings were recorded by Radostits, et.al (2002) who stated that
coccidiosis induce significant increase in AST, ALT and ALP. Russel (2003) recorded
that elevation liver enzymes in camel calves infected with coccidiosis may be due to
epithelial tissues damage of the intestinal walls by the parasites and its toxins. Similar
results were previbusly reported by Arafa, et.al. (2007) in sheep and goats, Kumar
and Hafeez (1999) in calves coccidiosis and Omran, etal (2005) in calves
cryptosporidiosis.

it is evident from the present study coccidiosis and cryptosporidiosis in camel
calves either alone or together induced significant elevation in urea and creatinine
beside significant reduction in serum sodium, potassium, calcium and inorganic
phosphorus. These results are similar to findings of Sayed, et al (1998) in camel
calves suffering from coccidiosis and Saleh and Mahran (2007) in camels calves
suffering from cryptosporidiosis. Our results are comparable with resuits of Blood and
Radostitis (1989) who found reduction in phosphorous and magnesium in camel
calves suffering from cryptosporidiosis and coccidiosis due to decrease in feed intake
and mal absorption. Another explanation for reductioﬁ sodium, potassium, calcium
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and inorganic phosphorus comes from Blaxter and wood(1953) who recorded that ,in
diarrhoea there is increase in weight of faces up to 40% which is mainly due to
increased execretion of water and this accompanied by considerable loss of sodium,
potassium, calcium, inorganic phosphorus, magnesium.

in conclusion, dromedary camel calves were susceptible to cryptosporidial and
coccidial infection with significant risk on their health. Diclazuril and sulphamix have

important roles in disappear the oocyct from faecal sample and improved haemato-
biochemical parameters,

Table 1. Parasitological examination of faecal samples of heaithy and diarrheic camel

Type of No. of examined | -ve samples +ve samples for protozoa

samples samples No % No %
Diseased camels 65 18 27.69 47 7231
Healthy cameils 5 5 100 - ‘

Table 2. Prevalence of infestation of coccidiosis and Cryptosporidiosis in camel calves
at Sharkia Province

Prevalence of single and mixed infestation
No. of 1 Coccidia Cryptosporidium Mixed inf.
+ve Total single inf. Mixed inf. Cryptosporidium Coccidia+
samples | No. E.cameli E.dromedari E.camBdro mauris Cryptosporidium
No | % No | % No % No | % No % No %
47 25 53.1¢ | 10 40 7 28 8 32 12 25.53 10 21.28

E=Eimerialnf= infestation  Cryp= Cryptosporidium  E.cam&dro. = E. cameli&E.dromedari
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Table 3. Efficacy of diclazuril and sulphamix in camel calves infested with coccidiosis

and cryptosporidiosis
No. of | coccidiosis (oocyct /Filed) cryptosporidiosis {oocyct /Filed)
camels Pre Post treatment (days) Pre Post treatment
treatment ist | 5th | 7th | 10th | treatment | 1st | S5th | 7th 10th
1 18 9 4 1 0 15 8 3 0 0
2 13 6 2 0 0 9 5 | 2 0 Y
3 15 8 4 2 0 10 4 0 0 0
4 21 9 5 3 0 12 6 2 0 0
5 14 4 1. 0 0 8 3 0 0 0
Table 4. Blood picture of healthy and diseased camel calves {n=5)
Parameter § Healthy | coccidiosis cryptasporidiosis Mixed infestation
Camels | Pre Past treatment Pre Post treatment Pre Post treatment
(n=5) | treated | 1st 10thday | treated | 1stday | 10thday | treated | istday | 1Othday
day
RBCs 7.38+ | 9.82¢ | 9.22+ | 848+ 927 | 9.14% | 7.00% 9.83+ | 9.19% | B.OS*
{106/ul) 0.79 047+ | 0.23* | 0.7 0.21* | 0.19* | 0.78 0.53* | 0.16* | 0.89 °
Hb 1192+ | 1337+ | 1296+ | 12212 | 13.60% | 12.98% | 1141 | 13.94% | 1299+ | 11.86%
{gm/dl 0.40 0.31* 0.21* 0.80 0.53* 0.16* 0.96 0.66* 0.20* . 0.92
BCV 25.82+ | 32.18+ | 30.02% | 26.63% | 29.87+ | 29.06+ | 25.95% | 29.96+ | 29.08+ | 25.75+
% 1.04 0.77%* | 0.78* | 0.94 0.85* | 0.61* | 6.90 0.96* | 0.55% | 0.84

*Significant at P<0.05

Table 5. Serum protein picture of healthy and diseased camel calves {n=5)

coccidiosis cryptosporidiosis Mixed infestation

Healthy
Parameter | camels Post treatment Post treatment Post treatment

(n=5) Pre Pre Pre

treatment istday | 10thday treatment 1stday | 10thday treatment istday | 10thday

T.protein 7.57% 5.49+ 6.24% 5.95+ 5.20 5.40+ 7.32% 5.06x 5.30x 7.40+
{g/dl) 0.53 3.47* 0.25* 0.59 0.58* 0.52* 0.89 0.66* 0.60* 0.47
Albumin 3.89+ 2.23¢ 279+ | 3.43% 2.17% 230+ | 3.65% 2.05 235t | 3.69
(g/di) 0.4 0.27% 0.14* | 0.34 0.29* 0.21* | 0.82 0.40* 0.20* | 0.68
Giobulin 3.68+ 3.26% 3.45%+ | 3.52+ 303 310+ | 367+ 01 3.05+ | 3.71%
(g/dl) 0.10 0.15* 0.02* | 0.15 0.25*% 0.17% | 0.94 0.21* 0.25* | 0.49
AG 1.06+ 0.68+ 0.81% 0.97+ 071z 0.74+ 0.99x 0.68+ 0.77& 0.98+
ratio 0.25 0.16 0.21 0.24 0.12 0.15 0.23 0.16 0.14 0.26

*Significant at P< 0.05
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Table 6. Liver function of healthy and diseased camel calves (n=5)
coccidiosis cryptosporidiosis Mixed infestation
Healthy
Post treatment Post treatment Post treatment
Parameter | camels Pre Pre Pre
1st
{n=5) | treated 10thday | treated | istday | 10thday | treated | istday | 10thday
day .
2418+ | 32.79+ | 29.39% | 27.17+ | 31.27+ | 30.71+ | 25.14% | 32.93+ | 2953+ | 2407+
AST (U/L)
1.41 1.51%* 1.63* 1.93 1.98* 1.85* 1.58 2.43* 1.48% 1.80
10.424& | 17.72¢ | 15.17% | 1205+ | 17.98x | 15.00+ | 10.41% 18:59+ | 16.15+¢ | 10,27
ALT {U/L)
1.08 1.23%* 1.50* 1.57 2.09* 1.43* 1.24 2.65% 1.60* 1.08
AlP 72,93+ | 80.20% | 77.302 | 74.03x | 79.05% 78.1?:t 73,19+ | 80.09+ | 79.21+ | 71.98%
(L.U/mi) 1.12 1.49** 1.39* 1,58 1.80* 1.46* 1.89 2.47* 1.78* 1.54
*Significant at P<0.05

Table 7. kidney function of healthy and diseased camel calves (n=5)

Healthy coccidiosis cryptosporidigsis Mixed infestation -
Post treatment Post treatment Post treatment
Parameter camels Pre Pre Pre [
(n=5) treated 1st day ld(: treated istday | 10thday | treated 1stday 10thday
Urea 2583+ | 31.79% | 29.12+ [ 27.10+ | 30.85+ | 28.27+ | 25.16+ 29.48+ | 28.05+% 25.97+
[myg/dl} 0.81 1.94* 0.73* 0.79 1.67* 0.53* 0.60 1.06* 0.35* 0.94
Creat. 141+ 2.89% 2.39+ 2,02+ 2.70+ 2.64% 1.50% 2.65% 2.40+ 1.48%
{rrg/dL) 0,30 0.50% 0.21* 0.41 0.46* 0.41* 0.21 0.33* 0.22% 0.25
Sodium 12725+ | 119.09+ | 11538+ | 12104+ { 127,12+ | 1208+ | 12503+ | 118.09+ | 12105+ | 12839+
mg/di 2.89 2.48% 2.94* 2.91 2,52* 0.93* 2.95 2.35% 0.38* 2.48
Potassium 4.74 + 2.58+ 328+ 397+ .70+ 297 4,13 2.86x 3.30+ 4.90+
{mg/dl} 0.62 0.55* ) 0.20* 0.65 0.63* 0.43* 0.70 0.50* 0.17* 0.89
Calcium 9.15% 6.39+ 7.33% 8.34% 6.08+ 6.79% 8.89+ 6.17+ 6.97% 5.59+
{mg/di} 0.82 0.32* 0.14* 0.39 0.69* 0.57* 0.83 0.55* 0.45* 0.99
Phosphorus | 4.30% 2.78+ 3.10% 3.79¢ 2.90x 3.05+ 4,181 3.08% 3.18% 4.46%
{mg/d 0.49 0.29* 0,19% 0.32 0.30* 0.20% 0.73 D.16* 0.12* 0.83
*Significant at P<0.05
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