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Abstract: Clinical examination of 100 diarrheic buffalo calves from different farms at Qualiobya province was
performed. Diarrhea, apathy, lack of appetite, mild fever and dehydration were the major signs observed. For
the goal of treating Cryptosporidiosis, Two treatment trials were conducted in this study on 36 naturally
Cryptosporidium-infected buffalo calves using garlic and Nitazoxanide (NTZ). There was a gradual reduction
in oocyst counts in garlic and NTZ treated animals; this reduction was more obvious in garlic than NTZ treated
groups and continued till reaching negligible degree or no oocysts detection at 15 to18 days post treatment in
garlic and at 3 weeks in NTZ treated animal groups. Then, after one week, the majority of NTZ treated calves
excreted oocysts at low level. Oocysts observed during treatments were found to be deformed in shape.
Dealing with biochemical changes, there was a significant increase in RBCs and WBCs counts,
Hemoglobin concentrations, PCV and potassium levels and a significant decrease in total protein, albumin and
globulin concentrations, A/G ratio, glucose, sodium, chloride, iron and copper concentrations in the infected
animals than the healthy ones. Almost all biochemical parameters tested enhanced in their concentrations
towards the healthy normal status after treatments. Garlic offered a promising effect in the treatment of
cryptosporidiosis.
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INTRODUCTION

Cryptosporidium is a protozoan parasite infecting
bovines, goats, pigs, dogs and cats and considered as an
important co-factor in neonatal diarrhea in cattle, sheep,
goats and water buffaloes [1,2]. Concerning buffaloes,
Egypt had about 4 million heads or ~2.3% of the world
water buffalo population. Buffaloes is considered a main
asset of the Egyptian livestock industry [3, 4].

Previous studies had indicated that rotaviruses,
coronaviruses, E. coli and C. parvum were all
contributing factors to diarrhea in calves. However,
C. parvum was believed to be the primary cause of calf
diarrhea [10]. Cryptosporidiosis was characterized by
acute  gastro-intestinal  disturbances, mucoid to
hemorrhagic diarrhea, low grade fever and loss of

condition but infection could be asymptomatic [11, 12].
Cryptosporidium was increasingly recognized as one
of the major cause of moderate to severe diarrhea [13, 14].
Cryptosporidium infected buffalo calves showed
yellowish, greenish or clay colored profuse watery
diarrhea, anorexia, colicy pain, normal body temperature,
reduced milk suckling and with progression of the
disease, animals dehydrated with evidence of lying
down posture [6, 7]. Chronic cryptosporidiosis could
develop in high risk host groups, particularly neonates
[15]. The risk of developing severe disease differed
depending on the host immune status [16].

Control of cryptosporidiosis remained a global
challenge in both veterinary and human medicine.
Thousands of agents had been tested both in vivo and
in vitro. Some were active in vitro but exhibited poor or
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no response in clinical trials [17]. Some reports tested the
effect of plant the of
cryptosporidiosis such as: garlic [18, 19], pine-bark extract
[20], blueberry extracts [21], curcumin [22], onion and
cinnamon [23] and black seed [24]. Garlic (Allium
sativum) was a convenient prophylactic and
promising therapeutic agent for cryptosporidial infection.
The efficacy of garlic in the prophylaxis and treatment of
experimental cryptosporidiosis could be explained by
different mechanisms [25]. El Shenaway et al. [26]
reported the enhancement of phagocytosis and an
increase in natural killer cell activity which promoted the
immune system function and strengthened the body’s
defense mechanism during the duration of treatment by
garlic. Furthermore, Masamha et al. [27] found that A/lium
sativum disrupted the normal physiological functions
of the parasite like mobility, food absorption and
reproduction. Also, many therapeutic substances had
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been tested for the prophylaxis of cryptosporidiosis in
ruminants such as: Paromomycin [28], e, B-cyclodextrin
[29], Mangiferin [30], Neopredisan [31], NTZ [32],
Azithromycin and Co-trimoxazole [24] and Halofuginone
lactate [33]. Despite exhaustive attempts at chemotherapy,
no effective treatment for cryptosporidiosis had been
identified [34]. However, NTZ might be promising [35].
It significantly shortened the duration of diarrhea and
decreased mortality in adults and in malnourished
individuals [36].Diarrhea was resolved by NTZ within 3 or
4 days of initiation. NTZ treatment reduced the duration
of both diarrhea and oocyst shedding [37].

MATERIALS AND METHODS

Animals: Clinical examination of 100 diarrheic buffalo
calves from different farms at Qualiobya province was
carried out according to Rosenberger et al. [38].
Those animals were classified into 3 age groups;
40 buffalo calves aged less than month, 30 buffalo calves
aged 1-2 months and 30 buffalo calves aged 2 months.

Treatment experiments were conducted on 36
naturally Cryptosporidium infected buffalo calves and
12 control healthy buffalo calves in the farm of Animal
Reproduction Research Institute, Giza, Egypt.

Cryptosporidium-infected animal groups
classified as follows; Group A: 12 control positive
untreated buffalo calves, Group B: 12 buffalo calves
received garlic preparation as a plant treatment and Group
C: 12 buffalo calves received Nitazoxanide as a medical
treatment.
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Each group was further divided into 3 age groups (4
animals for each); Buffalo calves aged less than one
month, from 1-2 months and 2 months.

Allium Sativum (Garlic) Preparation: Garlic was
administrated to the experimental animals as crude
juice. The crude extract was prepared according to
Masambha et al. [27]. Animals received garlic orally as
a crude juice in a dose of 3.5 g once daily for 2 weeks.
The dose selected for the present work was 50 mg/kg
body weight [39].

Nitazoxanide  Treatment:  Animals  received
Cryptonaz® (Copad Pharma, Egypt) orally in a dose
25ml (500mg Nitazoxanide) twice daily, every 12
hours, for 3 days.

Fecal samples were collected from treated and
untreated animal groups every 3 days after treatments for
six weeks, smeared on a slide and stained with MZN
technique. The number of oocysts output was counted
for each group in 50 fields (Oil immersion) of MZN stained
fecal smears [40].

Detection of oocysts: Fine feces smears fixed with
methanol spirit and stained with Modified Ziehl-Neelsen
Stain (MZN) for detection of Cryptosporidium oocysts
[41]. The preparations were examined and the oocysts
were measured with help of stage micrometer conjugated
with the light microscope at the eyepiece 10x and the
objective 100x. All measurements are in micrometers (um)
for about 20-50 oocysts, with the range in parenthesis
following the mean [42].

Blood samples were collected from healthy and
infected animal groups at zero time and 10 days after
treatments. Blood samples were collected from each
animal into two tubes; the first was heparinized and used
for determination of hematological parameters. While, the
second portion was placed in a plain centrifuge tube for
serum separation and used for biochemical analysis.

Hematological Tests: RBCs and WBCs counts, PCV and
Hb were read by Hematology Analyzer (Perlong Medical
Machine Co., Ltd., China).

Biochemical Analysis:

The concentrations of serum total protein (Biuret
Method) and albumin were determined using reagent
kits obtained from Biodiagnostic Co., Giza, Egypt [43
and 44]. Serum globulin concentration was calculated
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by subtracting the obtained value of albumin from
the total proteins. Also, Albumin/Globulin (A/G) ratio
was obtained by dividing value of albumin on
globulin.

* Blood glucose and serum Iron and Copper levels
were estimated by colorimetric methods using
reagent kits obtained from Biodiagnostic Co., Giza,
Egypt [45-47].

*  Serum sodium, Potassium and Chloride levels were
estimated using atomic absorption
spectrophotometer (Perkin-Elmer-1100B, USA).

Statistical Analysis: Data were analyzed for the means
and standard deviations. Significance of the results was
evaluated using Analysis of variance (ANOVA) and
Duncan using Statistical Package for Social Science
(SPSS) computer programs [48].

RESULTS

The Clinical Signs Observed in Diarrheic Calves:
Greenish yellow mucoid diarrhea, often bloody, apathy,
lack of appetite, mild fever and dehydration were the major
signs observed. Symptoms were highly detected in young
buffalo calves aging less than one month and decreased
with increasing age (Table 1).

Counts and Shape of Cryptosporidium Qocysts Before
and after Treatment with Garlic and NTZ: Examination of
fecal smears for detection of Cryptosporidium oocyst
counts revealed that there was a gradual reduction in
oocysts shedding in garlic treated animals than infected
non-treated ones in all age groups and continued till
reaching negligible numbers or no oocysts detection at
15 to 18 days post treatment in garlic treated groups

Table 1: The clinical signs observed in diarrheic calves.

(Table 2). There was reduction in oocysts shedding at all
NTZ treated animal groups than infected non-treated
groups and continued till reaching negligible numbers or
no oocysts were detected at 3 weeks post treatment.
Then, after one week, the majority of NTZ treated calves
returned to excrete oocysts at low level (Table 3).
The reduction in oocysts shedding in the treated groups
was more obvious in garlic than NTZ treated groups.
Animal age had an effect on the reaction of the animal
towards the treatment making older animals more
susceptible to be cured faster. In the Cryptosporidium
infected non-treated groups, the oocysts were best
visualized by MZN stain as spherical to ovoid pink
organisms, 5.1 x 4.6pum in diameter. Oocysts observed post
garlic and NTZ treatments were found to be deformed in
shape lacking any inner structures (Sporozoites) (Fig. 1).

Biochemical Parameters: It could be seen from (Table 4)
that RBCs counts, WBCs counts, PCV percentage and
hemoglobin concentrations showed a significant
(P<0.001) increase in Cryptosporidium infected animals
than the apparently healthy ones.

There was a significant decrease (P<0.001) in the
total protein, albumin and globulin concentrations in the
control infected animals than the apparently healthy
animals (Table 5).

It was clear from (Table 6) that there was a significant
(P<0.001) decrease in glucose concentrations in the
control infected animals than the apparently healthy ones.
There was a significant (P<0.001) decrease in sodium,
chloride, iron and copper concentrations in the control
infected animals than the apparently healthy animals.
Potassium  concentration  increased  significantly
(P<0.001) in the control infected animals than the
apparently healthy animals (Table 6).

Age Groups

Less than 1 month(N = 40 animals)

1-2 months(N = 30 animals) 2 months(N= 30 animals)

Signs Number Percent Number Percent Number Percent
Yellow mucoid Diarrhea With blood 26 65% 10 33.3% 8 26.7%
Without blood 14 35% 20 66.7% 22 73.3%
Mild fever(40-41°C) 15 37.5% 9 30% 6 20%
Dehydration 31 77.5% 19 63.3% 12 40%
Anorexia 36 90% 22 73.3% 17 56.7%
Apathy 30 75% 18 60% 9 30%
Posture (Calves lying down) 35 87.5% 21 70% 13 43.3%
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Table 2: Counts of Cryptosporidium oocysts in infected untreated and infected treated buffalo calves with garlic every three days.
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Groups

Infected untreated Animals

Garlic Treated Animals

Days post treatment ~ Age less than 1 month Agel-2 months ~ Age2 months Age less than 1 month ~ Agel-2 months ~ Age2 months  F-Value
Day 18 67+3.6" 78+5.7* 73.8+9.7%® 64.3£5.1° 61.5£5.1°¢ 52+2.2¢ 10.4%*
Day 21 65.3£1.3%® 71.8+10.1° 72.8+12% 58.8+8.3° 43+£2.2¢ 31+2.5¢ 20.2%*
Day 24 63.5+£2.7° 76.5+3.8° 68+10.3% 24+8.5¢ 23+4.1¢ 22.5+4.8¢ 66**
Day 27 58+7.3* 57.5+£16.9* 45.8+£5.3* 18.8+5.9° 20+4.1° 19.5+2.6° 21.1%*
Day 30 24+8.5* 234+4.1* 22.5+4.8* 15+4.2° 13.3+4.4° 10.3£1° 5.5%
Day 33 18.75+6" 20+4.1° 19.5+£2.6" 8+1.6° 6.3+4.5 2+2.4° 17.1%*
Day 36 8.5+0.6° 6.5+0.6® 6+0.01® 6+1.4% 4.8+1.3° 1.3£2.5° 4.5%
Day 39 2+1.1 2.2+1.1 2.5+1 4.5£1.3 4.5£2.9 1£0.9 1.5N-
Day 42 1+0.9 1+0.9 1£1.4 3.7+1.5 4+2.2 1+£0.9 2.5N8
Day 45 5.3+0.5 3.8+0.5° 3.8+0.5° 3.8+1.5¢ 4+1.1° 0.8+0.5° 3.5%
Day 48 4429 1.8+0.4 0.5+0.3 0.5+0.3 0.5+0.2 0.00 2208
Day 51 1.8+1.3 1.8+1.3 1.3+1 0.5+0.2 0.5+0.4 0.00 0.8Ns
Day 54 5.8+0.9° 5.3+1.3* 4.3+£3.1° 0.5+0.01° 0.3+0.01° 0.00° 13.1%*
Day 57 8+2.9* 443.9% 5.543.1® 0.5+0% 0.00¢ 0.00¢ 7.8%*
Day 60 6.3+3.5° 1.8+2.4° 0.5+0.4° 0.00° 0.00° 0.00° 7.7%*
All data expressed as Mean + SD.
* Significant differences at P < 0.05, ** Significant differences at P < 0.001.
N.S. Non-significant, Means followed by different letters indicated significance.
Table 3: Counts of Cryptosporidium oocysts in infected untreated and infected treated buffalo calves with NTZ every three days.

Groups

Infected untreated Animals NTZ Treated Animals
Days post treatment ~ Age less than 1 month Agel-2 months ~ Age2 months ~ Less Than 1 month Agel-2 months  Age2 months  F-Value
Day 6 113.3+4.7 98+3.2° 87+10.2" 110.3+2.9° 91+7.6™ 83.3+£11.3¢ 11.1%*
Day 9 110.3£2.9° 90.5+6.7° 82+12.7" 66.3+2.2¢ 80.5+6.7% 71.3+8.7¢¢ 17.3%%*
Day 12 110£2.8° 91+7.6 83.3+11.3° 65.3+1.3¢ 71.8+8.6° 62.5+8.7° 22.6%*
Day 15 107.8+2.5 90.5+8.2° 82+13.1° 43.3+8.3¢ 54.3+£5.4¢ 47.3+5¢ 45.2%*
Day 18 67+3.6 78+5.8° 73.8+9.7% 18.8+6° 20+4.1¢ 19.54+2.6° 104.8%*
Day 21 65.3£1.3° 71.8+10.1° 72.8+12.4° 6+2.5° 4.8+2.2° 4+1.2° 108.6%*
Day 24 63.5+£2.6° 76.5+£3.8* 68+10.3° 1.8+2.4¢ 1.8£2.3¢ 0.5+0.° 241.7%*
Day 27 58+7.3 57.5+16.8° 45.8+5.3° 0.5+0.1¢ 0.00° 0.00¢ 57.7*%*
Day 30 24+8.5° 23+4.1° 22.5+4.8° 0.00° 0.00° 0.00° 34.7*%*
Day 33 18.8+6° 20+4.1° 19.5+2.6° 0.00° 0.00° 0.00° 45.9%*
Day 36 8.5+£0.6 6.5+0.6 6+0.01 7.8£5.3 2.8+1.7 6.3£2.5 1.6NS
Day 39 2+0.4 2+0.5 2.5+1.01 3.8+1.5 4+1.16 3+0.01 0.7N8:
Day 42 1£0.2 1£0.2 1£0.3 1.8+0.4 1.8+0.4 0.5+0.1 0.35N%
Day 45 5.3+0.5° 3.8+0.5° 3.8+0.5° 0.00¢ 0.5+0.1¢ 1£0.2¢ 35.9%
Day 48 4+1.3 1.8+0.3 0.5+0.1 7.8+5.3 2.8+1.7 5.3£1.5 1.9NS
Day 51 1.8+0.3 1.8+0.3 1.3+0.5 7£1.8 3.5+1.3 5.5+2.1 2.01NS
Day 54 5.8+1 5.3+1.2 4.3+1.1 7.8+1.5 842 6.8+1.7 2.44 NS
Day 57 8+2.4 4+1.3 5.5+2.1 5.8+1 5.5+1 4+1.2 1.14Ns
Day 60 6.3+£2.5° 1.8+0.4% 0.5+0.1¢ 5.8+1.3° 5.3£1.3% 4.3£1% 4.2%

All data expressed as Mean + SD.
* Significant differences at P < 0.05, ** Significant differences at P < 0.001.

N.S. Non-significant, Means followed by different letters indicated significance.

NTZ: Nitazoxanide treatment.
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A B c
Fig. 1: Cryptosporidium oocysts in stained fecal smears of infected non-treated (A), garlic-treated (B) and NTZ-treated
(C) buffalo calves (MZN X1000)

Table 4: Mean values of some hematological parameters in apparently healthy and naturally Cryptosporidium infected buffalo calves before and after treatments

Item
Cryptosporidium infected buffalo calves
Post treatment

Parameter Apparently Healthy Animals Control Infected Animals "Garlic" "NTZ" F-Value
RBCs count (numberx10'%/L) 7.74 £0.28° 8.16 +0.16* 7.92+£0.12° 7.87 £0.09° 7.7%%
Hb (g/dl) 10.47 £0.13¢ 11.2£0.11° 10.88 £0.11° 10.94 £0.07° 64.3%%*
PCV (%) 35.18 £ 0.45¢ 38.53 +0.42° 36.99 £ 0.06° 37.02 £ 0.08° 156**
WBCs count (numberx10°/L) 8.41+0.07¢ 9.52+0.06° 8.74 £0.05° 8.74 £0.04° 586.6**

All data expressed as Mean + SD., **Significant differences at P < 0.001.
Means followed by different letters indicated significance.

Table 5: Mean values of serum protein levels in healthy and naturally Cryptosporidium infected buffalo calves before and after treatment.

Item
Cryptosporidium infected buffalo calves
Post treatment

Parameter Apparently Healthy Animals  Control Infected Animals "Garlic" "NTZ" F-Value
Total Protein (g/dl) 7.64 +0.03° 6.05+0.04¢ 7.12+0.13° 7.04 +0.05¢ 647.86**
Albumin (g/dl) 3.54+0.07° 2.48 +0.08°¢ 3.08+0.05° 3.11+0.07° 309.93**
Globulin (g/dl) 4.1+0.06° 3.57+0.08° 4.04+0.14° 3.92+0.05° 55.5 **
A/G Ratio 0.86 +0.03° 0.7£0.04¢ 0.76 £ 0.04° 0.79 £0.03° 35.03 **

All data expressed as Mean + SD., **Significant differences at P < 0.001.
Means followed by different letters indicated significance.

Table 6: Mean values of some serum biochemical parameters in healthy and naturally Cryptosporidium infected buffalo calves before and after treatment.

Item
Cryptosporidium infected buffalo calves
Post treatment
Parameter Apparently Healthy Animals  Control Infected Animals "Garlic" "NTZ" F-Value
Glucose (mg/dl) 72.4+£041° 61.8+0.56¢ 70.55 £ 0.46° 70.72 £0.25° 975.2 **
Sodium (m.Eqg/L) 132.11+0.85° 123+1.34° 129.48 +0.54° 128.9£0.39° 159.18**
Potassium (m.Eq/L) 4.40£0.04¢ 5.84+0.05° 4.47 +£0.04° 4.47+0.03° 2674.2%*
Chloride (m.Eqg/L) 96.31+£0.2* 9423 +£0.1° 95.33+£0.21° 95.39+£0.04° 236.47**
Iron (ng %) 25428 £0.2* 230.13 +£0.08° 250 +0.46° 250.03 +£0.44° 8450.4**
Copper (ug%) 85.39+0.3° 71.2+0.8¢ 81.36 £0.86° 81.66 +0.69° 612.68**

All data expressed as Mean + SD., **Significant differences at P < 0.001.
Means followed by different letters indicated significance
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DISCUSSION

In this study, symptoms were highly detected in
young buffalo calves aged less than 1 month and
decreased with age. Similar observations were reported by
GO0z et al. [49] and Osman and Sadiek [50]. Also, Lassen
et al. [51] found that diarrhea was only associated with
Cryptosporidium in young calves aged less than 3
months.

The search for bioactive plants which could be used
as anti-parasitic treatment had received considerable
attention in recent years because of the increasing
worldwide development of resistance to chemical drugs in
parasitic populations. In this study, the allicin was
obtained from crushed fresh garlic bulbs [27, 52] and the
selected dose was 50 mg/kg body weight supposing that
this dose was equivalent to the daily amount of garlic
recommended for an average human to maintain good
health (~4 g) [39]. In this study, garlic successfully
eradicated the Cryptosporidium oocysts from the feces
and almost no oocysts were detected in the feces of
garlic treated groups by the end of the experiment.
This impressive effect of garlic was similarly obtained
using garlic bulbs and garlic extract [25, 18].

Drug treatment caused a marked decrease in the
mean number of oocysts after the initiation of therapy in
NTZ treated animal groups. The results showed no
significant difference in most days recorded between the
infected non treated animal groups and NTZ treated
animals groups at all age groups. In the NTZ treated
animal groups and the untreated animal groups,
mean numbers of oocysts continued their reduction daily
till they were almost near zero. It was clear that animals
produced a self-limited action towards the disease in the
untreated groups. Similar findings had been recorded in
several studies including in vitro and in vivo studies
using several animal models and clinical trials, which had
demonstrated the effectiveness of NTZ in treating
diarrhea and enteritis caused by Cryptosporidium species
[16, 53]. After 3 weeks, no oocysts were detected in the
feces of NTZ treated animals at all ages. Then, after one
week, the majority of NTZ treated calves excreted oocysts
at low level. This so-called “Rebound phenomenon” had
been reported by previous workers [54, 55]. Explanations
for its occurrence might include re-infection, activation of
an auto-infection phase with thin-wall oocysts and/or
re-activation of inhibited stages [56]. Another possibility
was that the older calves might have been infected with
different Cryptosporidium species [55]. Using NTZ in
Cryptosporidium-infected calves did not show the
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expected positive effect on the course of infection,
neither on reducing the clinical severity, nor on oocysts
excretion [32]. The present results suggested that garlic
and NTZ had a great effect on Cryptosporidium oocyst
counts and animals were almost negative to
Cryptosporidium infection after treatments. However,
garlic gave better results as it was suggested to raise the
animals’ immunity not to excrete more oocysts after
reaching zero.

The present study showed that there was a
significant increase in RBCs count and Hb concentration
in the infected calves than apparently healthy ones.
These findings agreed with Osman and Sadiek [50] and
differed from El-Dessouky and El-Masry [7]. There was a
non-significant difference between treated groups than
the apparently healthy group. These non-significant
changes in the mean values of RBCs and Hb
concentrations in treated calves than the apparently
healthy ones agreed with those reported by some authors
[7, 50, 57]. The expected reduction of RBCs counts and
Hb concentrations due to anorexia and diarrhea could be
masked by the expected increase in their values might be
due to longstanding diarrhea and dehydration and the
subsequent hemoconcentration [58]. Mean values of PCV
showed highly significant increase in infected group.
These results agreed with Osman and Sadiek [50],
reflecting excessive loss of body fluid in diarrheic calves,
in addition to inadequate intake of milk and fluids during
diarrhea [59]. The significant increase in WBCs counts in
infected buffalo calves which agreed with some authors
[7 and 50] could be declared according to Malina et al.
[60] stating that the infection with cryptospordia or any
protozoa like parasites lead to increase in the WBCs or it
might reflect the associating bacterial infection.

Regarding the mean values of serum total protein,
albumin and globulin levels, they were significantly
decreased in Cryptosporidium infected buffalo calves in
comparison to the apparently healthy ones. These results
were supported by similar findings recorded by some
authors [7, 57, 61]. This reduction in serum total protein
and albumin in diseased calves could be attributed to
poor absorption of nutrients and excessive protein
breakdown and loss of albumin [60]. Decreased globulins
might be due to marked depression in gamma globulins
fraction associating with the diseased condition [62].

The high significant decrease in the blood glucose
concentrations in infected buffalo calves than apparently
healthy ones agreed with those obtained by El-Dessouky
and El-Masry [7] and Osman and Sadiek [50].
These results could be related to lack of glucose
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absorption from damaged intestine where the
Cryptosporidium caused damage of villi and impaired
digestion and absorption [63].

The significant decrease in sodium and chloride
levels in infected buffalo calves than apparently healthy
ones agreed with El-Dessouky and El-Masry [7] and
Osman and Sadiek [50]. These results could be attributed
to the loss of large amounts of sodium and chloride ions
with intestinal secretion and diarrhea [59]. There was a
highly significant increase in potassium (K) levels in
infected animals than healthy ones. These findings were
confirmed by the results of Tawfik et al. [64] and could be
attributed to the subsequent acidosis associating
longstanding enteritis in which false positive increase in
K wvalues in attempt to compensate the occurring
metabolic acidosis which known as K/H exchange [65].
This obvious increase in serum potassium levels 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 [66]. Hyperkalemia
was a common problem associated with the acid-base and
electrolyte disturbances that occur in neonate diarrheic
calves [67].

Iron and copper levels decreased significantly in
infected buffalo calves than the apparently healthy ones.
After treatments, there was a non-significant difference
between treated groups and apparently healthy group.
These results partially agreed with El-Dessouky and
El-Masry [7] who found a non-significant difference in
copper levels at healthy, infected and treated groups.
This might be attributed to the decrease in beta globulin
levels which had specific mineral binding capacity or to
the anorexic condition of the diarrheic calves [68].

Almost all measured biochemical parameters after
garlic and NTZ treatments enhanced their
concentrations towards the healthy normal status.
This means that garlic and NTZ treatments were effective
not only in reducing oocyst counts, but also in making
the animals health better. The absence of significant
differences between the two treated groups in the
parameters’ levels recorded assuming that both
treatments had almost the same effect on biochemical
status of the buffalo calves.

in

In conclusion, Cryptosporidium was a parasite which
had the ability to induce diarrhea in buffalo calves.
Cryptosporidium is considered a problem of neonate
calves. Garlic offered a promising effect in the treatment of
cryptosporidiosis and it’s recommended to be used in the
daily animal diet to give protective effects against
parasites.
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