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SUMMARY

The present study was conducted on 290 buffaloes, 250 of them were
newly-born calves, aged from one day to six months old, and 40 of them
were aduits, in the period from January to December 2004. These
animals belonged to some private farms in El-Dakahlia governorate. The
results of parasitological examination in the present study cleared that
the infection rate of Cryptosporidium parvum was 19.65% (22.40% in
animals less than 6 month age and 2.50% in adult ones). The clinical
examination of the diseased animals infected with the parasite revealed
no elevation in body temperature and presence of diarrhea of different
degrees, anorexia, general weakness, unability for suckling milk with
decreased of life animal body weight, also presence of variable state of
dehydration with different degrees according to the infection rate. It was
observed that the highest rate of infection was in calves aged from one
day to one month old (32.38%), Highest rate of infection was in winter
season followed by spring, autumn and summer (48.38%, 23.80%,
9.67% and 7.93%) respectively. Dealing with the biochemical changes,
the study proved that there were significant decreases in total serum
protein, albumin and globulin levels. The results of protein
electrophoresis cleared that there was a high significant decrease in
gamma globulins fraction when compared with control group as a result
of general weakness and unability of the animals for suckling in this
period which leads to decreased antibody needed for immunity against
diseases. The study declared a high significant (P < 0.01) decrease in
TRBCs and Hb. On the other side a significant (P < 0.01) increase in
TWBCs and PCV in addition to presence of significant decrease in
serum glucose, sodium, chloride and iron levels. On the contrary there
were significant increase in blood serum urea, creatinine and potassium
levels was evident. Sulphadimidine powder, ringers lactate solution in
addition to New Diaclean were used for the treatment of the diseased
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cases. The study revealed that all the treated cases showed normal levels
in their blood biochemical parameters after 10 days of treatment.

Key words: Buffalo calves, Cryptosporidium parvum, prevalence,
biochemical changes.

INTRODUCTION

Buffaloes are considered the main integral part of the farming
system for small farmers in Egypt, where they constitute the most
important sources of milk and meat production. The total number of
buffaloes in Egypt is 1541690 (GOVS, 2004), while the number of
buffalo calves in El-Dakahlia governorate was [54560 (Dakahlia
Veterinary Records, 2004). Although buffaloes are susceptible to most
infectious diseases that affect cattle, they have a sort of resistance
against infection compared with other domestic livestock (Shalash,
1984).

Cryptosporidium  parvum, an apicomplexan parasitc of the
mammalian gut epithelium in a wide range of hosts and transmitted by
contamination of food or water with oocyst laden feces from an infected
animal (Priest et al., 2003).

Cryptosporidium parvum are minute extracellular parasite adhering
to the brush border of enterocytes of the intestinal mucosa. Tt has the
ability to accelerate and promote loss of absorptive function of cells.
This mechanism could result in villous airophy, impaired digestion and
absorption. Thereby causing diarthea in newborn animals (Kirkpatrick
and Fanel, 1984). The diarrhea caused by such parasite is considered a
major cause of health problems in cattle herds. So, every practical
economical effort should be made to minimize the disease and mortality.

Enteric protozoal affections of buffaloes are considered as one of
the most important problems which seriously affect the animal
production. This is attributed to a lot of harms exerted by different types
of enteric parasites including competition for host nutrients, destruction
of host tissues, mechanical interference, as well as irritation and
inflammatory reaction of the hosts tissue producing diarrhea (El-Sherif
et al., 2000). Moreover, parasites may also cause loss of blood, body
fluids and plasma protein, impair absorption of digested nutrients and
decrease weight gain of infested animals (Soulsby, 1982).

Cryptosporidiosis is an infectious disease primarily of neonatal
farm animals caused by Cryptosporidium parvum. It is obligate
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protozoan inhibiting the gastrointestinal tract of wide range of mammals
caustng diarrhea (Hill, 1990). Cryptosporidiosis infection causes
considerable economic losses due to high morbidity among affected
animals at the age of one day to one month old (Abdel-Salam er al,
1993). Moreover numerous cases of zoontic transmission from animals
to humans have been reported (Casemore, 1990). Due to the limited
availability of effective drugs, the control of Cryptosporidiosis relies
mainly on hygienic measures and good management (DeGraaf er al,
1999). Therefore the present work aimed to study the prevalence of
Cryptosporidium among buffalo calves, clinical signs of the disease,
some blood biochemical constituents as an aids to diagnosis in diseased
calves, relation between Cryptosporidial infection and colostral
immunity in addition to performing treatment trial for diseased animals.

MATERIALS and METHODS

I- Animals:

A total number of 290 buffaloes were included in the present
study, 250 of them were newly-born buffalo calves aged from one day to
six months old and 40 of individuals were adults (4 — 6 years). All
animals belonged to private farms in El-Dakahlia governorate. This
survey was carried out in the period from January to December 2004. the
animals were clinically examined for signs of health and disease, special
attention to body temperature, mucus membranes, appetite, diarrhea,
constipation, dehydration in addition to signs of gastrointestinal
disturbances. All these examinations were performed with referencing to
the method adopted by Smith (2000), ‘

I1I- Samples:

1- Faecal samples were obtained directly from the rectum in a separate
clean labled container.

2- Two blood samples were collected from Jugular vein via venoject
system, from cach examined calve, in a dry sterile centrifuge tubes.
The first blood sample was collected with anticoagulant (sodium salt
of EDTA) for haemogram picture and the second one was collected
without anticoagulant for preparation of biochemical investigations.

II1- Parasitoglogical examination:

1- Direct smear examination for detection of the parasite was carried
according to Soulsby (1982).

2- Acid fast staining was done for detection of Cryptosporidum oocyst
using modified Ziehl Neelson technigue according to Henricksen and
Phlenz (1981).
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IV- Haematological and blood serum biochemical analysis:

1- Blood picture:

A- The total erythrocytic and total leucocytic cells counts (x 10° &
10°/mm’) were determined according to Shalm et al. (1975).

B- The haemoglobin content (g/dL) and packed cell volume (%) were
estimated after Coles (1986).

2- Blood serum biochemical analysis:

Both of total proteins, glucose, blood urea and creatinine levels in
sera were estimated using test kits supplied by bio-Merioux.
Determination of serum iron and copper levels in serum were done
according to the method described by Allain and Maurous, (1979).
Serum sodium and potassium were estimated photometerically by a
flame photometer (corning Model 400 England ESSEX) using
calibrating standard curve of sodium and potassium. Blood serum
chloride level was estimated using chloride analyzer (Corning Model
925, England ESSex).

3- Blood proteins serum electrophoresis:

The proteins electrophoretic patiern was separated according to
their respective electrical charges at pH 8.8 on a cellulose plate using
both electrophoretic and electroendosmotic forces present in the system
according to Alper (1974).

Treatment trials:

The principal lines of treatment for diseased calves are divided to:
1- Chemotherapy for Cryptosporidiosis:

Sulphadminidine powder was given in dose of 0.4 gm/kg. B.W.
orally for 3-5 days.
2~ Fluid therapy:

It is the most economic and effective when used as early as
possible as Ringer lactate solution (El-Nasr Pharm Chem. Company).
Bottle of 500 ml given by parentral therapy. The dose and route
depended on degree of dehydration (Hunt, 1985).

3- Treatment of digestive tract lesions:

Astringents and adsorbents as New-Diaclean (Avioc Amman
Jordan) sachet 12 gm composition: Neomycin 400 mg, Furazolidone,
400 mg, Sulphaguandine 400 mg, Kaolin 400 mg, pectin 400 mg,
Bismuth 2000 mg, vitamin A 80000 IU.

Dose: Y4 sachet for calf was given orally with 100 ml tap water
twice daily for 3-5 days.
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V- Statistical analysis:

All data were subjected to stat1stlcal analysis according to
Snedecor and Cochran, (1982} by using a computer program on a way
completely randomized, analysis of variance test “F test” treatment
means were then compared by the least significant difference test “1.SD”
at 0.05, 0.01 and 0.001 levels of probability.

RESULTS

Concerning the clinical investigation of the infected buffalo calves
with cryptosporidium parvum, infected animal shows yellowish greenish
or clay coloured profuse watery diarrhea, anorexia, colicy pain, normal
body temperature and reduced milk. With the progression of the disease,
animals dehydrated with evidence of lying down posture.

The results are recorded in tables (1-7) and figures (1 & 2).

Table 1: Prevalence of Cryptosporidiosis in newly-born buffalo calves

and adult buffalo,
Animatl status No. of ?xammed +ve %
animals
Buffalo calves 250 56 22.40
Adult buffalo 40 i 2.50
Total 290 57 | 19.65

Table 2: Prevalence of Cryptosporidiosis in diarthoeic and non
diarrhoeic newly-born buffalo calves.

[ i
Animal status No. of faxammed +ve %%
animals
Diarrhoeic calves 210 58 27.19
Non diarrhoeic calves 40 4 10.00

Table 3: Prevalence of Cryptosporidiosis in relation to age.

Age No. of ?xamined Fve o,
animals

> month 105 34 32.38

1-3 month 85 16 18.82

3-6 month 60 6 10.00

Adult (4 - 6 years) | 40 1 2.50
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Table 4: Seasonal incidence of Cryvptospordiosis in examined animals.

| Season No. of ?xamined +ve ‘T— % |
animals | —J
Winter 62 30 | 4838
Spring 63 15 23.80
Summer 63 5 7.93
Autumn 62 | 6 9.67 |
Total IR 250 | 56 22 40

Table 5: Mean values of serum protein electrophoresis in healthy and
naturally cryptosporidial infected newly-born buffalo calves
before and 10 days post treatment.

Item Control F_E‘thosporidiai infected calves
healthy claves Before Post treatment
Parameters | treatment

Totai  proteins | 7.68+0.28 6.07+ 035" | 7.33+046"°
(g/dl)
Albumin (g/d1) 3.61 +0.28 243+024° | 3.19+021™
Globulin (g/dl) 407+£0.12 | 364006 | 414017 |
A/G ratic 0.89 + 0.08 066+ 0.1 | 0,77 +0.09%S
a-globulins (g/dl) | 1.15+0.10 1.79+ 0307 | 1.12+0.15"°

| B-globulins (g/dl) | 1.35:0.09 0.93+0.14 | 1244021
8-globulins (g/dl) 1.57 £0.15 092+008 | 1.78+023"° |

*: significant at P < (.05

**: highly significant at P < 0.01

N.S: non significant

Table 6: Mean values of some haemogram parameters in healthy and
naturally cryptosporidial infected newly-born buffalo calves
before and 10 days post treatment.

Item Control Cryptosporidial infected calves

healthy claves Before Post treatment
Parameters freatment

TRBCs 795+0.19 691018 | 7930208

(x10%UL)

Hb (g/dl) 11.59+023 | 1017028 | 11.41=0.24"°

PCV (%) 3668+ 042 | 3983+0.69 | 36.13£0.65"

TWBCs 9.57+0.17 10.40£022° | 9.89+0.28™°

(x10°/UL)

* significant at P < 0.05
*+ highly significant at P < 0.61
N.S: non significant
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Tahie 7: Msan valuss of some bided-s=r dchemice: parameters in
healthy anc naturally cryptopforidial infected newlv-born
buffelo calves before and [ WMavs pos: treatment.

Item Control Cryptosporidial infected calves

healthy claves Before Paost treatment
Parameters treatment
? - s e S T | s - L - I
Glucose {mg/dl) la2E=139 61.53=2.15 7147 = 2.45:'2
Biood urea (mg/dl) 23.36=075 @ 27490099 2275+ 0.5
0

Creatinine (mg/dl) 0.89 = 0.01 0.95 =

02 | 086=0.01""

| Sodium (m.Ea/L) = 133.14=209 | 12347=1.7%8 131,60 =
& _ 1,588
¥Potassium(m.Eq/L) | 445=025 | 587=023 | 447=0.18"
| Chloride (m.Eq/L) @ 96.35=038 | 9424=064 |9587=051""
Iron (1g%) 254.57+3.31 (23639398 | 25172+
| , 537" _
Copper (ug%) 85.412+3.34 | 76.51+3.14"° | 82.74 £ 3.81™" |

* slignificami a1 P < 0.05 ** highfy significant at P < 0.01 N.58: non significant

Fig. 1: Cryptosporidium parvum oocyst stained with modified Zichi-
Neelson X1250.
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DISCUSSION

The yellowish greenish or clay coloured profuse watery diarrhoea,
anorexia, colicy pains, normal body temperature, reduced milk suckling
with the progression of the disease and the occurring dehydration of
lying down posture of infected calves with cryptosporidia agreed with
El-Khodery, (1996) and El-Sherif ef al, (2000). Dealing with the
prevalence of cryptosporidiosis, cryptosporidium oocysts which were
detected in the present study 56 (22.40%) of the examined calves and 1
(2.50%) of the examined adult buffaloes (Table 1), these results coinside
with El-Khodery, (1996) and El-Sherif er al., (2000). Bendali er a4/,
(1999) detected cryptosporidium oocysts in 15.6% of the examined
cases. These differences may be attributed to the differences in severity
of infection, breed of calves and hygienic measures.

Concerning the diarrhoeic and non diarrhoeic calves the occurring
prevalence of infection which were 58 (27.19%) and 4 (10%)
respectively as shown in Table 2. These findings nearly came in
agreement with [l-Khodery, (1996). who stated that the ratio was
41.82% 1n diarrhoeic calves and 5.96% in non diarrheic individuals.

Meanwhile, Bjorkman er al, (2003) detected cryptosporidium
oocysts in 11% of the examined diarrhoeic claves and 5% of the
examined healthy ones. These difference may be attributed to the breed,
severity of infection and season of examination.

Eventually animal age plays a great role in calf susceptibility to
cryptosporidium infection in the present study. It has been observed that
calves less than one month recorded the highest degree of infection 34
(32.38%) foliowed by calves 1-3 months 16 (18.32%), then calves 3-6
months, 6 (10.00%) but adults recorded 1(2.50%) as illustrated in Table
3. These results revealed that cryptosporidiosis is a disease of young
ages and gradual decrease of infection rate occurred with age
progression. These findings were emphasized by Busto er al., (1998)
who reported that cryptosporidium prevalence was high in suckling than
in dairy cows, Meanwhile, O'Hanley ef al, (1999) stated that
cryptosporidium was an important pathogen when calves were less than
one month old. Uga’s er al, (2000) reported that 93% of calves more
than 30 days old are positive to cryptosporidium. Also, El-Sherif ef al.,
(2000) found that the highest degree of infection was in calves > 1
month and then gradually decrease with age to reach 0% in calves over
4 month old, while Huetink et al, (2001) stated that shedding of
cryptosporidium spp. oocysts was found in all ages, but peaked in calves
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1-3 weeks old. Finally, Castro Hermida et al., (2002) declared that the
prevalence of cryptosporidium parvum in calves of less than 3 weeks old
was 47.9%. The differences in the ratio from our study may be related to
season in which the calves examined.

The highest rates of infection in calves were in winter, spring and
autumn (48.38%, 23.80% and 9.67% respectively), while summer
recorded the lowest rate (7.93%) as shown in Table 4. Bendali et al,
{1999) came in accordance with these findings in that the highest
incidence of cryptosporidiosis was in winter and with Lefay et al,
(2000) who found that the lower infection rate was in summer, but El-
Sherif et al., (2002) found that the highest rate of infection was in winter
and the lowest rate was in autumn. These differences could be attributed
the differences between localities and weather (humidity and
temperature). '
Protein electrophoresis:

Concerning the mean values of blood serum total protein, albumin
and globulins levels, Table (5) & Figure (2) which revealed that there
was a high significant (P < 0.01) decrease in parasitized calves in
comparison to healthy ones. These results were supported by similar
findings recorded by Mohga, (1994), Awadalla, (1996) and nearly
agreed with those resuits previously obtained by El-Khodery et al,
(2002) in lambs. The significant reduction in total proteins and albumin
in diseased calves could be attributed to poor absorption of nutrients and
excessive protein breakdown and loss of albumin (Molina et al, 1994),
while decreased globulins levels may be due to marked depression in
gamma globulins fraction associating the diseased condition (El-Sebaaie
and Hassan, 1980).

Regarding to the mean values of serum globulins fraction (Table 5
& Figure 2), the significant (P < 0.05) and high significant (P < 0.01)
decrease in the level of Beta and gamma globulin fractions respectively
when compared with apparently healthy calves came in accordance with
those recorded by Awadalla, (1996) in calves and Nassif ef al,, (2002} in
lambs and goat kids. The marked reduction in Beta and gamma globulins
levels could be attributed to failure of calves to receive adequate quantity
and quality of colostrum after birth due to diarrhoeic condition (Ahmed,
1990).

Haematological parameters:

In Table 6 the highly significant (P < 0.01) decrease in the mean
values of TRBCs count and Hb in diseased calves agreed with those
previously reported by Awadalla. (1996} in case of Hb content in buffalo
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calves and Nassif et al, (2002) in lambs and goat kids. This obvious
reduction in TRBCs count and Hb mean values may be related to the
incidence of dehvdration and hacmoconcentration arised from diarrhea.
Concerning the mean value of PCV. Table (6) showed a highly
significant (P < 0.01) increase in diseased calves than control healthy
ones. Such increase may be referred to the decrease in plasma volume
resulting from excessive loss of body fluid in the faeces of diarrhoeic
calves, in addition to inadequate intake of milk and fluids during
enteritis {Mohamed, 1986 and Fadl-Alla 1989).

The significant (P < 0.05) increase in cryptosporidial infected
calves of total leucocytic count when compared with healthy ones (Table
6) could be declared according to Molina et al., (1994) who said that the
infection with cryptosporidia or any protozoa like parasite eventually
predispose for bacterial invasion which subsequently leads to an increase
in the total leucocytic count.

Biochemical analysis:

In Table (7), the high significant (P < 0.01) decrease in the glucose
level when compared with healthy calves agreed with those obtained by
Mohamed, (1986} and Tawfik et ¢/, (2004). This could be attributed to
lack of glucose absorption from damaged intestine particularly in
cryptosporidiosis that cause villous atrophy which impairs digestion and
absorption resulting in diarthea (Anderson,1981).

Concerning mean values of blood serum urea nitrogen and
creatinine, {Table 7) revealed a highly significant (P < 0.01) and
signiftcant (P < 0.05) increases respectively, came in accordance with
those reported by Mohga, (1994). The noticable increase in serum blood
vrea level may be attributed to deficient rena! blood flow and reduced
urine formation in calves with fluid deficit in an attempt to conserve
body fluid (Fisher, 1965). On the other hand the significant increase in
serum creatinine level in diseased calves can be considered to be due to
the high levels of ali metabolic waste materials which include creatinine
resulted from reduced amount of urine in an attempt to conserve body
fluids (Walt, 1965).

The significant decrease in serum sodium and chioride level
(P < 0.05) when compared with those of control healthy calves agreed
with Fadl-Alla, (1989) and Mohga, (1994) who attnibuted this decrease
to the loss of large amount of sodium and chloride ions with intestinal
secretions associated with diarrhea. With regard to the mean value of
blood serum potassium level (Table 7) the occurring high significant
(P < 0.01) increase when compared with apparently healthy calves.
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These resulis were supported by the findings of Mohamed, (1986) and
Tawlik ef al, (2004). This obvious increase in serum potassium level
might be related to the increased osmotic pressure in the lumen of the
gut owing to an increase in the number of smaller molecules such as
volatile fatty acids (Youssef et al., 1992).

The insignificantly changes of copper level in blood serum of
cryptosporidial infected calves if compared with apparently healthy
ones, while the high significant (P < 0.01) of iron decrease when
compared with healthy claves, were confirmed by the results reported by
Nasr, (1993), who attributed this to be due to the decrease in Beta
globulin level which has specific mineral binding capacity or to the
anorexic condition of the diarrhoeic calves.

Chemotherapeutic trials:

The perfect therapy was based on the changes in haematological
and biochemical parameters. Well marked clinical and laboratory results
were obtained after the treatment of the diseased claves using
sulphadimidine powder in a dose of 0.4 gm/kg. B.W orally for 3-5 days
and using Ringer Lactate solution (4-4.8 litres) given by subcutaneous
and intravenous routes, in addition to using New Diaclean in a dose of ¥4
sachet for calf per os with 100 ml tap water twice daily for 3-5 days. The
haematological and biochemical parameters of blood and serum returned
in general to their normal values at the end of treatment as shown in
tables (5-7) and Figure (2). These results were agreeable with Awadalla,
(1996).

Accordingly it could be concluded that, cryptosporidium is an
enteropathogen of neonates calves, has the ability to induce diarrhea and
gradually decreased with age, the adults may harbour the parasite
without any clinical symptoms. In addition to the diseasc greatly
affected by managemental system and has a relationship with seasonal
variations and has an adverse effect on blood and biochemical
parameters of the infected newly-born calves, where gamma globulin
fraction greatly reduced. So good colostral transfer is highly efficient for
prevention of infection as early as possible specially the first 24 — 36
hours.
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