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ABASTRACT

The present investigation was planned to investigate 41 diseased calves aged 14-40 days old
weighting 45-60 kg in a private farm at El-Sharkia-Province. The calves suffered from anorexia,
depression, elevation in body temperature and diarrhoea with offensive odors, mucoid discharge
and varying degrees of dehydration.

Entropathogenic E. coli, Klebsieila sp. and Proteus sp. were isolated and identified from
rectal samples of diseased calves in percentage of 24.4 %, 22.0 %, 17.1 % and mixed infection
(E.Coli and proteus sp of 19.5%, and E.Coli and Kiebsiella sp.) of 14.6%.

Also cryptosporidium sp. was found in faecal samples, either alone (7.7 %) or mixed with
E.coli bacteria (5.8 %), with Proteus sp. (3.8 %) and with Klebsiella sp (5.8 %) and incriminated
as the causative agent of diarrhoeic neonatal calves.

Blood of diarrhoeic calves caused by bacteria and/or crytosporidia showed significant
increase 1n erythrocytic count, haemoglobin content, packed cell volume percent and total
leukocytic count.

The serum biochemical study presented a significant elevation in the transaminases enzymes
(AST-ALT), alkaline phosphatase, urea, creatinine and potassium but significant decrease in
glucose, total protein, inorganic phosphorus, magnesium and sodium.

Antibiogram studies showed that the gentamycin was the highest effective than other tested
antibiotics .Excellent improvement in clinical health status, blood and serum constituents were
observed post treatment with fluid therapy (Rehy- dro zinc) and gentamycin injection and
sulphamix either alone or together according to the causes of the diarrhoea in cattle calves.

INTRODUCTION 1-Determine and identify the prevalence of the

Calf diarrhoea is a multifactorial disease major contagious causes of diarrhea.
entity that can have serious financial and
animal welfare implications in both dairy and
beef suckler herds. It has been estimated that
75% of early calf mortality in dairy herds is  3-Observation and record alterations in some

2-The isolated bacterial strains were tested for
in vitro-sensitivity

caused by acute diarrhoea in the pre-weaning haematological and biochemical

period (I). constituents of calves with diarrhea,
Diarrhoea in calves has been associated 4- As well as, trials for the treatment of

~with a variety of aetiological agents including diarrhea .

virs}] scour patht__)gens(Z), e-nterotoxigegicz_ E. " MATERIAL AND METHODS

coli (ETEC),Environmental challenges in the ) R

form.of inclement weather and diet. changes During: the period between sept.2007to

have also been associated ‘with ETEC Feb.2008 this study was carried out on 41
infections (3), Protozoa (4), nutritional factors calves suffering from diarrhoea aged from 14-

acting together with infectious agents (5) 40 days old weighting 45-60 kg in a prlvate
L : o e . farm at El-Sharkia- Provmce ‘
The purpose of this investigation is to:
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Sampling

Faecal samples . o
‘Individual faecal samples were collected

from all examined animals using sterile probes

introduced into the rec¢tum and kept in sterile .

plastic bottles. All samples were labeled and
examined parasitologically by;

a-Direct fecal smear (6).
b-Concentration flotation technique (7).

c-Thin faecal smear were made and left to dry,

then fixed with methanol for 10 minutes,

and stained with modified Ziehl-Neelsen

stain (8).Finally, the smears were screened

* under the oil immersion lens for detection
of cryptosporidial oocysts.

Faecal swabs

Were taken within 10-20 hours of the
onset of diarrhea before any treatment for
bacteriological examination.

Bacteriological examination

Sterilized faecal swabs were taken and
incubated on nutrient broth at 37°C for 24h.,
then subcltured into selective media (9),
followed by  bacterial isolation and
identification (10).

In vitro- antibiotic sensitivity test

Using the disk agar diffusion method (11)in
accordance with the instruction of the
antibiotic disk supplier (Oxoid).

Blood samples and biochemical stadies

Two blood samples were collected from
control and each diseased calf through jugular
vein puncture before and after treatment by10,
20 and 30days post treatment First sample was
collected 1n heparenized tube  for
haematological examination (12).

The second blood samples were collected
without anticoagulant to obtain clear, non
haemolysed sera for clinico-biochemical study
of serum aspartate aminotransferase” (AST),
alanine aminotransferase’ (ALT) (13), alkaline
phosphatase (I4),total protein(15), glucose
(16), wurea (17), creatinine (I8),sodium,
potassium and chloride by flame photometer
(Corning Model 410) (19), calcium (20),
inorganic phosphorus (2I) and magnesium
(22).
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Drugs
Gentamycin (garavet) R was obtained as a

bottle contain 100m} and each 1 ml contain
50mg gentamicin sulphate as pharmaceutical
preparation ~from  Memphis - Company for
pharmaceutical and chemicals company, Egypt

- sulphamix .

- Fluid therapy (Rehy- dro zinc).

Statistical analysis
Test for significance was
calculating student (T) Table (23).

RESULTS AND DISCUSSION

Age of susceptibility and clinical signs

Diarrhoea was reported in calves up to 40
days old and this may be due to that the
immune system of animals at young age is not
well developed and the maternal immunity
would not withstand variable infections these
results were in coincidence with  those
supported in sheep and goat (24).

made by

The clinically diseased calves suffered from
inappetance, do not drink or suckle, with
gastrointestinal discomfort, depression,
clevation in body temperature, with varying
degrees of dehydration, diarrhoea which varied
from soft to profuse watery diarrhoea with
offensive odors and mucoid discharge similar
to those of cryptosporidiosis (25).

Bacteriological examination

Table 1 showed that the bacteria
responsible for diarrhea in calves were
Escherichia coli (E.coli) of 10 calves with a
percentage of (24.4%), Other species of family
Enterogenic bacteriaceae as kelbisella sp and
proteus sp. were also detected as Kelbisella sp
9 (22.0 %), and Proteus sp 7 (17.1 %), The
higher incidence of various serotypes of E.coli
from diarrhoeic calves supports the idea of the
higher susceptibility of this age to infection
with E.coli. (26,27), this may be due to
inadequate transfer of passive immunity from
the dam which considered the main risk factor
for colibacillosis.

The mixed infection with other species of
family enterobacteriaceae were recorded, as
Proteus sp. and E.coli 8 (19.5 %) , Kelbisella
sp. and E.coli 6(14.6 %),these were nearly
similar to that recorded in kits, lambs and
calves (28).
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Table 1. Causes and Percentages of diarrhea in examined newly born calves
Etiological Type of microorganisms No of %
Agent samples (52)
E.coli 10 24.4
Bacterial Klebsiella sp. 9 220
Proteus sp 7 17.1
. . Proteus sp. and E.coli 8 19.5
Mixed bacterial | o CeTla sp. and E.coli 6 146
Parasite Cryptosporidium sp. 4 1.7
Mixed Cryptosporidium sp. & E.coli 3 5.8
Bacterial and Klebsiella sp. &Cryptosporidium sp. 3 5.8
parasite Cryptosporidium sp. & Proteus sp. 2 3.8
be attributed to fluid loss, electrolytes

Antibacterial sensitivity tests

Disc diffusion test i vitro against previous
isolated bacteria from diarrhoeic calves either
in alone or mixed infection revealed that
gentamycin was the highest effective on all
1solated  organisms than other tested
antibiotics, followed by flumoquine,
enrofloxacin, neomycine and erythromycin.But
all isolated microorganisms were resistence to
colistin and Nalidixic acid as in Table 2.
Tested serogroups of E.coli isolated from
diarrhoeic calves were found to be sensitive to
gentamycin and enrofloxacine and resistant to
oxytetracycline, penicillin G and nalidixic acid
(29)..

parasitological examination

As shown in Table 1 cryptosporidium sp. is
the six important cause of diarrhoea among
examined calves, Cryptosporidium sp. was
found alone in 4calves (9.8%) or mixed with
E.coli 3 (7.3 %), with Klebsiella sp. 3 (7.3 %)
and Proteus sp 2 (4.9 %), these attributed to
young age a animals are severely affected by
Cryptosporidium, as far as they are
immunologically immature and consequently
have a greater susceptibility to the infection by
this parasite, (30).

Only 4 calves (9.8%) which were suffering
from severe weakness, sever watery diarrhoea
and were positive for both bacterial infection,
and cryptosporidium sp. had been died. Mixed
infection are frequently seen and clinical signs
are - usually more severe where more than
pathogen is involved (I). This mortality could

imbalance, malabsorption and protein losing
enteropathy, (31).

Haematological results

The hematological finding in all diarrhoeic
calves due to bacteria or crytosporidia either
alone or mixed infection were illustrated in
Tables 3, showed significant increase in RBCs.
counts, haemoglobin, packed cell volume
percent M.C.V and total leukocytic count. This
may be attributed to the occurrence of
dehydration and hemoconcentration arised
from diarrhoea (32). The increase in W.B.Cs
may reflect the condition of bacterial enteritis
which may be by primary or secondary to
parasitic infestation or could be attributed to
the destructive effective of cryptosporidia
oocysts on the epithelial cells of the
gastrointestinal tract walls (33).

Biochemical results

It so clear evident from that diseased calves
suffered from diarthoea due to bacteria or
crytosporidia either alone or mixed infection
induce significant elevation in the transferase
enzymes (AST-ALT)and alkaline phosphatase
indicated the presence of marked hepatic

“damage This may be attributed to degenerative

changes and necrotic processes accompanied
the formation of intestinal and hepatic lesions
due to bacterial infectioris and its toxins (34).
Changes in liver enzyme activity due to
cryptosporidium could be attributed to the
epithelial tissues damage of the intestinal walls

by the parasites and its toxins (35). '
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Table 2. Sensitivity tests of isolated organisms agaihst different antimicrobial agent.
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Antibiotic. E.coli | Proteus | Klebsiella | E.coli& | Proteussp. & | Klebsiella sp.

_ o SD. sp. Proteus sp. | Klebsiella sp. & E. coli
‘Gentamycin +++S | +HS S ++S ++ S ++8
Enrofloxacin S +++ +8S +8 S+ +8 S++
‘Flumequin S++ +8 + +8 ++ 8 R ++ 8
Neomycin S+ +8 R + 8 R +8
Nalidic acid +8 R R +8 R +8
Colistin R R R R R R
Erythromycin S ++ +++ 8 ++8 +38 + +5 ++ 8

S=sensitive R=resistance

Table 3. Haemogram of clinically normal and diarthoeic calves due to bacteria or
cryptosporidia either alone or mixed infection before and after treatment

parameter | Healthy Bacterial Crytosporidia Mixed infection
Pre Posi treatment(days) Pre Post treatment{days) Pre Post treatment{days)
preatment 10 20 30 \treatment| 10 | 20 | 30 |treatment; 10 [ 20 | 30
RBCs 7.07¢ | 976+ | 846+ (8.13x| 709+ { 9.08¢ |[866=x| B.07 |7.76x| 999+ |94+ 865787+
10% fe.mm | 0.41 044+ | 0.27* | 0.76 0.33 0.57* | 0.38* } 2062 | 0.73 0.59** 10.75*%10.34*% | 0.55
HB 776+ | 989+ [965x190.04+ |79 x| 1001l £ | 962+ |88 £|7.89+] 1036+ |978+]|9.06+|8.07=
gm % 0.24 0.34** [ 0.48** | 0.51* | 0.87 0.69* | 0.58*| 0.87 | 0.76 0.74%% (045%*] 0.84 | 0.77
PCV 26.87 = | 3598 + |33.89 =|30.78 £|28.64 | 3345+ |29.57+|29.0]1 +|27.89+] 34.55+ 32.06x[30.67 H28.89 H
% 1.06 | 0.67+%* [ 1.76%* ] 0.99* | 1.82 2.11** ] 0.69* | 1.77 1.11 1.16*%* 1.58*] 198 | 1.11
leukocytes | 890 | 1025+ (9962 918+ | 879 992+ (999|895 |8.642] 10,67+ 10.02+9.87 +|8.65 =%
(10%cmm) | 0.78 0.15* 0.10 0.58 0.47 0.17* 054 | 045 | 0.48 0.31%  0.15%] 045 | 0.65

*significant at P < 0.05

Serum urea and creatinine changes showed
an elevated levels in all diarrhoeic calves Table
4. During dehydration , there is an elevated
serum urea and creatinine (36, 37}). Such
findings may be attributed to excessive
production of urea and creatinine by increased
protein catabolism processes in severe toxic
and febrile conditions, reduced renal function
and the beginning of nephropathological
changes (38).

It was noticed that the diahrroea in calves
due to bacteria or crytosporidia either alone or
mixed infection induce significant decrease in
total protein, similar to that reported in buffalo
-calves (33). The present observation in
diarrhoic caslves due to bacterial cause may be
attributed to the general unthriftines which
may affect worsely the hepatic parenchyma
resulting in the failure of the liver for protein
synthesis.

* * Significant at P < (.01

About cryptosporidia infestation it could
be attributed to the inability of the gut in
parasitized animals to absorb and assimilate
the haemopoietic principals Regarding blood
serum total protein, albumin and globulin and a
state of anorexia and inability of the synthesis
proteins (39).

Regardless of cause, the disease 1is
characterized by development of dehydration
and electrolyte abnormalities which are
believed to be responsible for many of the
clinical signs and for the frequent high
mortality (40- 42). Table 4 showed that
significant increase in serum potassium, may
be due to potassium leave the intracellular
space to the extracellular one instead of
hydrogen ion to compansate acidosis ocurred
during diarrhoea (43). This can attributed to
the presence of bacterial and parasitic agents
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together and their effect on health condition of
calves. These results are in agreement with the
finding obtained in neonatal calves (44).

Table 5 showed significant decrease of
sodium, magnesium, calcium and inorganic
phosphorus, of all diarrhoic calves due to
bacterial .cryptosporidia and mixed infection
,similar  results were recorded (45) who
reported that sodium & chloride are
particularly exposed to loss in diarrhoea stools
as they are components of the gastrointestinal
secretions,or Hypophosphatemia and
hypomagnesemia mainly due to decrease in
feed intake and mal absorption (43).

Treatment and efficacy

Treatment the calves that suffered from
diarrhoea under this study with gentamycin
injection, electrolytes and/or sulphamix with
previously mentioned doses revealed that the
cure rate was 95.1% ,while 2 calves died at a
ratio of4.9% at day 6 of treatment. Scouring
calf loses large amounts of fluids and
electrolytes, such as sodium and chlorine.
Usually the cause of death in scouring calves is
dehydration and acidosis, or increased body
acidity although antibiotics are commonly the
first treatment cattlemen administer for scours;
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fluids are the most important therapy to correct
dehydration.

In conclusion, the occurrence of diarrhoea
in calves is a result of the complex interactions
of three sets of factors: the calf and the dam,
the calf’s environment, including management,
and infectious agents specially E.coli  and
cryptosporidium infection must be considered
in diarrhoeic calves less than one month of
age, where, they cause haematological and
biochemical  alterations, = Whatever the
microbial cause of scours, the most effective
treatment for a scouring calf is rehydration by
administering fluids, which returned to the
normal levels by use of balanced electrolyte
solution, gentamycin and sulphamix either
alone or together.

So preventing Scours by, Heifer
Management, Cow Management and Clean
Calving Environment. Strict hygienic measures
and effective control for contagious pathogens
should be applied.
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Table 4 Mean value of some biochemical parameter of clinically normal and clinical diarrhoic
calves due to bacteria or cryptosporidia either alone or mixed infection before and after

treatment.
parameter | heafthy Bacterial Crytosporidia Mixed infection
Pre Post treatment(days} Pre Post treatment(days) Pre Post reatment(days)
trearment 10 20 30 treatment 10 20 30 treatiment 10 20 30
AST 5833+ T411 - 6978+ 6649|6023+ 7245+ (6923 +|64.12+|59.12+| 8255+ |77.06x|7056+(6332«
({U/L) 245 4.88%* 3.32* 2.78* 434 jA5%%x | 343% | 233 | 1.11 3.45%%% | 444%* | 2.53% 3.19
ALT 2002+ 40.23x (3898+] 3298+ [30.77 £ 4265% [3943 (35453165 4429+ [4276+[38.43+ (3246
{(UrL) 1.21 276 ** 2.74% 222 209 296%* [287%* [ |56 256 | 245%*= | 3.65%*=( 283 * | 149
Alk. Ph 79.08 x| 8343+ |8343x(8243+(8056x]| 9056+ |8B8.39+|8469x|81.39%| 9487+ [G0.87 x| 86,01+ 18267+
A{U/ml) 398 365* 345 1.98 237 393* 343% | 287 1.45 374 % | 398* | 254 343
Urea 22.99+ 3572+ | 3456 £{ 3045+ [2445+| 3389+ [2932+{2004%(2497 x| 3639x [3359+}129.28+(2703+
(mg/d}) [.56 2.97%* 276% | 234 1.56 265%* | 1.75* | 192 243 | 2.76% 2.62% 1 245+ 158
Creatinine | 134+ [ 253+ [236« 120651 1492 | 267+ 2352 {194x{ 1200 { 2732+ | 255+t 2042 Lisas}
(mg/dl)- 0.36 0.35% 0.26* 0.33. 0.23 Q14%% { (0.24* 034 | 045 0.16** | 0.28* 0.87 0.83
 Glucose | 73.08=| 5209+ |5376+166.45+|71.76+| 5245+ 58342 [6336%(6845+] 50.56x |5356+]59.76= 6678
{mg/dl) 2.67 2.65%xx |['3.76%% | ].11* 254 2.34%%% [ 2 18%* | 165* 245 225 %FX [ 2Dy [ JOB* 1.34
Total Protein| 8.44 + 6.05+ 677+ 787+ | 823+ 672+ | 679+ [682+[790+] 609+ [698+ | 7.08x 712+
(g/dl). 045 {.55%+ 0.72% 0.17 034 021 0l1* | 079 090 046%* | 037* | 027* | 054

*insignificant at P < 0.05

% * Significant at P < 0.01

#%+ Significant at P < 0,001
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Table 5. Mean value of serum electrolytes of clinically normal and clinical diarrhoic calves due to
bacteria or cryptosporidia either alone or mixed infection before and after treatment.

parameter | healthy | - Bacterial ) Crytoéporidia __Mixed infection
’ - Pre Post treatment({days} Pre Post treatment(days)- ) Pre Posi treatment(days)
treatment |- 10 | - 20 30 |weatment| 10 20 30 -|treatment| 10 20 30

Calcium 911+ 6.10+ 734+ | 775+ | 8.87¢ 712+
(mmg /dl) 078 0.81* 0.27* 0.59 090 0.47*

812+ | 872+ | 898+ 5.98+ 6,43+ 7.26x 8.28+
1.11 1.21 0.98 0.64% 0.34* 0.96 0.98

Inorgamc | 4.81 + 2.67+ 357+ | 3.45+ | 4.60+ 2.55+
phosphorus 078 0.12* 0.13* 0.39 0.83 0.20*
(mg/dl}

305+ | 404+ | 479+ 2.86+ 299+ ; 359+ | 3.99+
0.19* | 091 095 0.18% 0.24 > .66 0.41]

Magnesium | 2.66 143+ 1.76+ | 207+ | 2.23+ 139+
(mg/dl} 0.43 0.17** 0.23* 0.67 0.47 0.25%

1.95+ | 218+ | 2.54+ 1.19+ 158+ | 2.03+ | 238+
0.33% | 0.47 0.48 0.25* 0.28* 0.28 0.26

sodium 13839+ 112.64 + |119.71 H125.74 H131.90H 117.74 =
{mEqg/L) 4.79 24]1%* | 304** | 39]1* £.52 2.24%*

121.52 H126.92 H#129.93 + 10593 = | 117.94 £[123,18 | 12576 +
291%*% 1 3.84* | 428 | 3.83%x* | 292%* | 354% 5.83

potassium | 4.84 = 694 | 667+ |58+ |469+] 659+
{mEqg/L) 0.56 0.58%* 0.53* 0.93 0.85 1.27%*

612+ | 594+ 1503 707 687+ | 669 | 595«
0.43* | 098 0.87 0.18* 0.67* 0.53* 0.94

*insignificant at P<0.05  * * Significantat P < 0.01 *** Significant at P < 0.001
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