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ABSTRACT

Thirty, 1-2 month old pre-weaning Egyptian buffalo calves in a private
farm at Sharkia Governorate were divided into naturally diarrheic calves
and non diarrheic calves were subdivided into two equal groups. The first
group was treated intramuscular (1/M) with amoxicillin suspension (cla-
moxyl L.A ®) at a dose level of Iml / 15Kg B.wt . and the second group
was treated 1/M with amoxicillin potentiated clavulinic acid (Synulox ®) at
dose of 1ml / 20 kg for 3 successive days. Rectal swabs were aseptically
collected from diarrheic and healthy calves. Bacteriological examination of
isolates revealed that E.coli strains were the main causative agent of diarr-
hea in diseased calves. Susceptibility of isolated strains to different antimi-
crobials was conducted and showed that amoxicillin potentiated with clavu-
linic acid was highly effective. Blood samples from studied calves before
and after treatment were collected for biochemical and hematological stu-
dies. In diseased calves, a significant decrease in serum total protein with its
albumin and globulin in addition to immunoglobulin, hemoglobin decreases
also were recorded. While leukocytosis and significant increases in platelets
were noticed. A non significant decrease in sodium with a significant de-
crease in potassium were recorded in diseased calves. Parenteral treatment
of diarrheic calves with amoxicillin potentiated with clavulinic acid was
more effective than amoxicillin alone in reducing the clinical symptoms and
improvement of general health conditions.

INTRODUCTION:- is a broad -~ spectrum beta —lactam
Colibacillosis is one of the most antibiotic can be recommended for

commen causes of diarrhea , death treatment of calf diarrhea (Consta-

and economic losses in calves farms ble,2004) .

{(Wittum et al,, 2002). Amoxicillin
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Resistance to beta-lactam anti-
biotic in both Gram positive and
Gram negative bacteria is mainly
due to inactivation by beta -
lactamases (Livermore, 1995 )
Clavulinate is a non competitive in-
hibitor of beta- lactamase produced
by these bacteria (Yamamoto and
Nakazawa , 1997) Therefore
,<combination of clavulinic acid and
amoxicillin  is  highly effective
against resistant bacteria (Simpson
et al., 1998 )

Oral amoxicillin has documented
efficacy in the treatment of experi-
mentally induced diarrhea (Palmer et
al,1997 and Bywater,1977) but oral
administration of amoxicillin was
not effective in the treatment of na-
turally acquired diarrhea in beef
calves (Radostitis et al., 1975 ) . In
addition ,prophylactic and therapeu-
tic antimicrobial administration in
dairy calves revealed that In-feed
antimicrobials were associated with
higher level of multiple antimi-
crobial resistance of fecal E.coli
than in calves not receiving In-feed
antimicrobials (Berge et al., 2006 ) .
Therefore this study was designed
for evaluation of parenteral treat-
ment of colibacillosis in pre-
weaning buffalo calves using amox-
icillin and Clavulinic acid (Synulox,
an injectable preparation ) and its
effects on clinical and some bio-
chemical parameters .

MATERIAL AND METHODS:-
MATERIALS:

1- Animals: Thirty ,1-2 months old
pre-weaning  Egyptian  buffalo
calves in a private farm at Sharkia
Governorate were used . Twenty
calves out of them were divided into
two groups:

A-Naturally diarrheic calves : They
were 10 calves in the febrile stage of
infection and displayed clinical
symptoms as : depraved appetite

followed by profuse diarrhea stain-

ing the perineium and foul smelling
fluidy faeces . Calves were dull and
depressed but were responsive to
stimuli . Rectal temperature was 40-
41.5° and remain high .

B- Non diarrheic 10 calves appar-
ently healthy buffalo calves kept as
a control group .

2- Drugs :

A- Commercial antibacterial discs
: Were obtained from BioMerieux
(France) . These discs were Amox-
icillin (30ug),Amoxicillin and cla-
vulinic acid (30ug),Enrofloxacin
(10ug) Ceftiofur Soduim {(30ug)
,Flumequine (30ug),Gentamycin
(10ug) ,Streptomycin (10ug), Am-
picillin (10ug), and Doxycillin
(30ug).

B- Amoxicillin suspention( Cla-
moxyl L.A ® )} from Pfizer-Egypt at
a dose rate of Iml / 15 kg.B.wt
(10mg / kg. LM) .
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C-Clavulanate ~potentiated Amox-
icillin (Synulox ® suspention )
from Phizer- Egypt for parenteral
administration(1ml / 20 kg.B.wt.)
(12.5mg / kg.I.M.) once daily for 3
successive days .

3- Media Nutrient broth ,nutrient
agar ,MacConkey broth , MacCon-
key agar and EMB.

METHODS:-

1- Sampling : Rectal swabs were
asepetically collected from diarrheic
and healthy calves . Jugular blood
samples were collected from healthy
and diseased calves before and after
treatment for serum separation and
stored at —20 °c for biochemical de-
termination . Blood samples were
collected into EDTA contained
tubes for hematological parameters
2- Bacteriological examination :

A- Isolation and Identification of
the causative agents : Rectal swabs
were aspetically collected from di-
arrheic calves and processed for iso-
lation of E.Coli following the pro-
cedure of Edwards and Ewing
(1972). The isolated strains were
identified on the basis of cultural,
morphological and biochemical cha-
racteristics as described by Krieg
and Holt(1984).

B- Sensitivity tests : They were car-
ried out using disc diffusion method
(Bauer et al.,1966).

3- Parentral treatment of diarr-
hea : Ten Egyptian buffalo_calves
suffered from diarrhea due to
E._coli infection were divided
equally into two groups:

The first group was injected
intramuscularly  with  amoxicillin
(clamoxyl® L.A) at a dose level of
1 ml/ 15 kg.B.wt (15 mg / Kg.B.wt)
and the second group was injected
LM with amoxicillin potentiated
clavulinic acid (Synulox®) at a dose
of Iml / 20 Kg.B.wt. for 3 succes-
sive days .The different samples
were examined before treatment and
7 days post treatment Ten apparent-
ly healthy calves were used as a
control group .

4-Biochemical analysis:

1-Determination of total serum pro-
teins and albumin according to
King and Watton (1959), while the
globulin value from total serum pro-
tein value.

2- Determination of total immunog-
lobulin by zink sulphate turbidity
test following Mcewan et al
(1970).

3- Determination of serum sodium
and potassium by using atomic ab-
sorption  spectrophotometer after
khan et.al.(1995).

5-Haematological examination:

R.Bcs., T.eucocytic count, he-
moglobin concentration and packed
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cell volume, were conducted after
Coles (1986).

6- Statistical analysis : to obtained
data were statistically analyzed by
means of software computer pro-
grams according to Spsswin (1995).

RESULTS:-

Diseased calves showed depres-
sion, reluctant to move, anorectic,
profuse watery diarrhea and high
temperature (40-41.5%).

The present data revealed that
E.coli was the main bacterial cause
of diarrhea in pre-weaning buffalo
calves . Parasitological and viral
causes were excluded . The results
of antibiogram study were shown in
Table(1). Isolated E.coli strains
were highly susceptible to Amox-
icillin potentiated with clavulinic
acid and Eneofloxacin, Ceftiofur
sodium, Flumequine, Gentamycin
and Streptomycin were effective on
80% of the total isolates, mean
while 20% of the isolates were re-
sistance . Amoxicillin potentiated
with calvulinic acid was more effec-
tive in reducing the clinical symp-
toms of diarrheic calves and im-
provement of general health condi-
tion when compared with diseased
calves treated with amoxicillin
alone. Treatment with both drugs
resulted in decrease of body temper-
ature from (40-41.5°) to 38°c with-
in 24 hours. The results. ohemato-
* logical and serum biochemical pro-

file in clinically healthy and dis-
eased calves before and after treat-
ment were shown in Table 2 and 3,
respectively.

DISCUSSION:-

Diarrhea in young pre-weaned
calves is a syndrome of great aetio-
logical complexity. In addition to
the influence of varied environmen-
tal, managemental, nutritional and
physiological factors. The common
finding in calves with diarrhea are
bacteremia and failure of passive
transfer of immunoglobulins. It has
diverted attention from the finding
of numerous studies that calves with
diarrhoea have coliform bacterial
overgrowth of the small intestine.
More recent studies have consistent-
ly documented that calves with na-
turally acquired diarrhoea, have al-
tered small intestinal bacterial flora.
Specificlly, E.coli bacterial numbers
are increased to 10000-fold in the
duodenum, jejunum and ileumn of
calves (Constable, 2004).

The result of bacteriological
examination of faecal samples re-
vealed that E.coli is the most com-
mon bacterial isolates . Similarly to
that obtained previously by EI sha-
boury et al,(2000) and Ok et al
(2009). The administration of anti-
microbial agents that decrease small
intestinal coliforms bacterial num-
bers in calves with diarrhea may
prevents the development of bacte-
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remia, decrease the morphological
damage of small intestine (Consta-
ble,2004), thereby facilitating diges-
tion and absorption and increasing
growth rate.

Osborne et al.(1959) con-
cluded a good correlation between
in vitro antimicrobial susceptibility
of fecal E.coli isolates and clinical
response to antimicrobial treatment,
however other studies found no cor-
relation between in vitro antimi-
crobial susceptibility of fecal E.coli
isolates and clinical response to an-
timicrobial treatment (Boyd et al.,
1974 and Bywater et al., 1978).

Based on the available data, it
appears that antimicrobial efficacy
is best evaluated by the clinical re-
sponse of a number of calves to
treatment, rather than the result of
in vitro antimicrobial susceptibility
testing performed on fecal E.coli
isolates (Constable, 2004).

The present data revealed that
the isolated strains of E.coli were
highly sensitive to Amoxicillin po-
tentiated with clavulinic acid and
Enrofloxacin. Meanwhile amoxicil-
Iin without clavulinic acid was less
effective than the potentiated one.
Supporting this finding, Rolinson
(1994) found that E.coli strains were
susceptible to amoxicillin clavula-
nate with no firm evidence of in-
creased resistance. In our study,
amoxicillin potentiated with clavu-

lanate was clinically more effective
than amoxicillin alone as exhibited
by the rapid recovery of diarrheic
calves.

A number of antimicrobial

‘agents produce deleterious effects

on small intestinal function and
morphology when administered per
os to healthy milk fed dairy calves
(Shull and Fredeick, 1978). In ad-
dition, oral Amoxicillin has docu-
mented efficacy in the treatment of
experimentally induced diarrhea
(Palmer et al., 1977 and Bywater,
1977), but amoxicillin administered
per os was not efficacious in the
treatment of naturally acquired di-
arrhea in beef calves (Radostits et
al., 1975) therefore the present
study was directed to detect efficacy
of parenteral administration of
amoxicillin or amoxicillin poten-
tiated clavulanate in naturally pre-
weaning diarrheic calves. The ob-
tained data demonstrated that both
drugs were effective in treatment of
calf diarrhea, however, amoxicillin
potentiated clavulanate was better in
shorting diarrhea duration and im-
provement of general health condi-
tion.

On the other hand, antimicrobial
therapy may decrease the bacterial
pathogen numbers but clinically ef-
ficacy is greatly impaired in the ab-
sence of adequate immune function
(O'Mahony et al, 2002).
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In comparison to healthy calves,
the diseased (diarrheic) calves had
significantly low serum total immu-
noglobulins (Ig) level this decline
in Ig between 1-2 month age is at-
tributed mainly to the catabolism of
maternally derived antibodies i.e.
catabolism of passive acquired Ig
which overlap the rise in autogenous
actively acquired Ig synthesized by
calf it self. (Logan, et al., 1973),

Similar results have been ob-
served by (Roy et al., 1997, Khadr
and El-gharieb., 2001). Low serum
immunoglobulins, was independent
risk factors for increased morbid-
days (Barnett et al., 2003).

Quigley et al,,(1995) and Raja-
la and Castren (1995) noticed ab-
sence of association between pas-
sive immunity status and diarrhea
morbidity as immunoglobulin are
more effective in preventing diarr-
hea when acting locally in the gastro
intestinal tract.

The obtained data showed a
significant decrease in total serum
protein concentration with apparent-
ly normal hydration status in diarr-
heic calves, and the albumin and
globulin were significant decreased
when compared with healthy calves.
A similar finding was recorded by
Donovan et al (1998) and partially
by Omran et al (2005). Hypopro-
teinaemia was suggested either reac-
tive hypoglobulineamia or failure of

passive transfer maternal antibodies
(O'Mahony et al, 2002). The de-
creased serum total protein could by
neglect a failure of transfer of ma-
ternal antibodies (Jomic, 1997), be-
cause immunoglobulin are the only
class of serum proteins that increase
markedly as a result of ingestion of
colostrum (Tennant et al, 1969).
Moreover, serum albumin level in
diseased calves has been shown to
vary (Schultze et al, 1971).

Regarding serum sodium and
potassium levels of diarrheic calves
in the present study, there is no sig-
nificant change in the level of so-
dium between groups , meanwhile a
significant hypokalemia were rec-
orded. This finding might be attri-
buted to the electrolytes loss into the
bowel lumen (Sweency, 1999) caus-
ing water loss (Kane et al, 1984)
and reduction of electrolytes in the
serum (Wakwe and okon, 1995
and Sweency, 1999).

In contrast, a hyperkalemia in
diarrheic calves may be due to de-
hydration and peripheral circulatory
failure that results in an aerobic oxi-
dation ,liberation of lactic acid and
occurrence of acidosis that leads to
drawing of potassium from cell to
plasma causing hyperkalaemia (Ra-
dostitis, et al ,1975 ).

Meanwhile , Mehnichuk, et al
(1987) recorded that the value of
sodium and potassium in the serum
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of sick animals remain unchanged
which testifies to the deep distur-
bances of water salt metabolism in
tissues.

Treatment of diseased calves with
amoxicillin potentiated clavulanate
resulted in improvement of bio-
chemical values toward the normal
levels , however, the effect of the
latter drug was more prominent.

The hematological investigation
revealed a significant decrease in
hemoglobin concentration of dis-
eased calves; these observations
may be attributed to the decrease in
plasma volume (Schlerka, et al,
1995 and Carmalt et al, 2000).

Hematological examination re-
vealed leukocytosis compared with
healthy calves these hematological
parameters regained its normal val-
ues after treatment with amoxicillin
or amoxicillin potentiated clavula-
pate.

It could be concluded that paren-
teral treatment of diarrheic calves
due to E.coli strains with Amoxicil-
lin potentiated clavulinic acid is
highly effective in reducing the clin-
ical symptoms and improvement of
general health condition.

Table (1) :- Susceptibility of E.coli isolates from diarrheic calves to
different antimicrobials.

Mean Zone of e .
Antimicrobials Disc potency inhibition Beasitivity Resistance
(mm)
15 .3z
Amoxicillin (Am) a0 25 50 50
ANOX.+ 21.1%
clavuini¢ acid (Ame) 30 1.85 20 10
Ampicillin 13 8+
(Amp) 10 2.54 30 >0
Ceftiofur sodium 18 .6+
(Eft) 30 223 80 20
Doxy cycllin 30 17 4+
Do) 1.65 30 70
Enrofioxacin 270z
(En) 10 9 90 10
Flumequine 255
UB) 30 230 80 20
Gentamycin 24 1z
s 10 077 80 20
Streptoomycin 213+
s 10 Les 80 20
Mean= zone of inhibition, = standard error n=10
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Table (2):- Effect of parenteral administration of Amoxicillin or Amoxicillin
and clavulinic acid on blood picture of diarrheic pre-weaning
buffalo calves caused by collibacillosis (0=5).

Diarrheic pre-weaning buffalo calves
Animal Before 7-days post Before 7-days post
AW‘E treatment with | freatment | treatment with | treatment
Parameter healthy calves |, pvicillin with Amox- | Amoxicillin+ | with Amoxicillin
(control) fciilin clavulinic +clavulinic
Hemoglobin 1.8+ 9.8+ 10.94+ 9.8+ 11.08+
(gm]d] 0.17a 0.13¢ 0.4b 0.2ic 0.15b
RBCs 823+ 9.26+ B.l7+ 9.48+ 83l
(107l ) 0.11b 0.18a 0.1b 0.09a 0.1b
W.B.Cs 9.3 12792 943 1304+ 102+
(10%ul) 0.08¢ 0.25a 0.Jc 0.35a 0.01b
PCV % 40t 38.2¢ 422% 343z 44z
1.14ab 1.23bc 1.7ab i.25¢ 1.56a
Platelets 3778z T15.2% 3776k 756% 474.6x
(10 1) 19.4¢ 12.52 168¢ 1347 1.03b

Table(3):-Effect of parenteral administration of Amoxicillin or Amoxicillin
and clavulinic acid on some biochemical values of diarrheic pre-

weaning buffalo calves caused by colibacillosis (n=5).

Diarrheic pre-weaning buffalo calves
Animals
Apparently Before treatment 7-days post Before treat- 7-days post
healthy calves | With amoxicillin | treatment with ment treatment with
Parameter (coatrol) Amoxicillin with Amoxicillin
Amoxicillin + +clavolinic
clavulinic
Total Protie 65+0.07a 5.4+ 0.08c 6.2+ 0.04b 55+ 0.1c 6.4+ 0.08a
(gna/dD)
Albomin 327x007a 2.62+0.06c 2.92x0.17b 2.9+ 0.43bc 347+ 0.08a
| (gm/)
Globulin 287+ 0.66a 2.35+0.09b 2.87+ 0.065a 2.37x 0.08b 283+ 0.07a
| gm/a)
Total L.g 1.9+ 0.08a 1.6+ 0.09b 1.73£ 0.14ab 1.44% 0.08b 1.92+ 0.012a
{mg /dl)
Sodiem 137.1x11.8ns 120 8.5n8 132.84 8.0ns 120+ 8.1ns 134.8+8.95ns
(m moil)
Potassiom 4,68+ 0.08a 361+ 0.1c 42+ 0.05b 4,07+ 0.06b 4.9+ 0.3a
L (mmold

N.s = No siguificant difference between groups
Mean values have different letters are significantly different from each other and vice
versa and the highest mean value is represented with the letter (a) followed by the
letters (b,c,.........etc.).




SCVM], XV (1) 2010

349

REFERENCES:-

Banett, S. C; Sischo, W. M; Moore,
D. A; and Reynolds, J. P. (2003):
Evaluation of flumixin meglumine as
a adjunct treatment for diarrhea in
dairy calves .J. Am. Vet. Med. Assoc.
Nov. I: 223(9),1329-1333.

Bauer, A.w.; Kirby, W.M.M.; Sher-
ris,J.C.and TarckM.(1966): Antibi-
otic susceptibility by a standardized
simple disc method. Am.clin. Pathol.
45:493-496,

Benaldi,F. ;Bichet,H.;Schelcher,F.
and Sanaa,M.(1999): Pattern of di-
arrhea in newborn calves in South
West France.Vet.Res.30:61-74.

Berge, A.C.B.; Moore, D.A. and Si-
scho, W.M.(2006) :Field trial evaluat-
ing the influence of prophylactic and
therapeutic antimicrobial administra-
tion on antimicrobial resistance of
E.Coli. in dairy calves . App.Environ.
Microbiol. ,72 : 3872-3878 .

Boyd,J.W;Baker, J.R. and Leyland, .

A, (1974):Neonatal diarrhea in calves
Vet.Rec.95:310-313

Bywater,R.J.(1983) : Annales de Re-
cherches Vétérinaires, 14,556,

Bywater, Rj; Palmer, G.H. and
Wanstall, S.A.(1978): Discrepanncy
between antibiotic (amoxicillin) resis-
tence in Vitro and efficacy in calf di-
arrhea.Vet.Rec. 102:150-151.

Bywater;]).:(1977) Evaluation of an
oral glucose ~glycine- electrolyte for-

mulation and amoxicillin for treatment
of diarrhea in calves .Am.J. Vet. Res.
38, 1983-1987.

Carmalt,].L.;Baptiste, K.E and
Naylor , J.M. (2000):Hypernatremia
in neonatalelk calves : 30 cases.).
Am.Vet.Med.Assoc. 216 (1) 68-70 .

Coles,F.H .(1986):Veterinary clinical
pathology 4™ Edition pergamon
press,Oxford,New York.

Constable ,P.D.(2004): Antimicrobial
use in the treatment of calf diarrhea

J.Vet. Intern. Med Jan.-feb.; 18(1) 8-
17.

Donovum,G.A.; Dohoo, LR.; Mont-
gomery, D.M. and Bennett, F.L.
(1998) Association between passive
immunity and morbidity and mortality
in dairy heifer in florida ,U.S.A. pre-
ventive Vet.Med.34(1)31-46.

Edwards,R. and Ewing, W.H.
(1972):1dentification of enterobacte-
riaceae 3" end. Burgess publishing .
Co, Minnesota ,U.S.A.

El- Shaboury JF.A.;Khadr, A M.and
Bedair ,T.(2000): Prevelance of ente-
rotoxigenic E.coli in Kafr El-sheikh
Governorate .Beni- Suef .Vet. Med. J.
IX (2):235-245 .

Jonic,B.(1997):Total protein and
gamma globulin concentration in se-
rum of primary colostrum .Vet. Glas-
nik 51(9/10)435-440.

Khadr ,AM.and EL Garieb. S.A
(2001). Aclinico- epidemiological ap-



352 Amina, E.S.Faris,. et al.,
@ gadidl

plhadll Jd G galall 528 A (g guanll (sl gl g Sually Ll g3 ol
i (5 (i) 0 ann g (ol g a1 oty
S gl daua Eigay g

g3 saal (o alhail 08 j82-1 e (peala Jae (0300 230) ppadl

CAada y Aas e Jsae ekl Jeull Alas g (Mo 4850 dhilag dalad
ot Ao gaaddl Ciadge Oy hdia (i gara (F aphd Sl Llad Jsaad ciaud
pesnd 00 O 7515 JS Al 1 de 5 @ (e padS) U psiad) Jopde (il gl
et de ja ((SIgiad ) ol JDISY Gaaa g plien gl ialye 00 o geaad
IS (e il (o daina Clawse cdad 25 300 2 3 30ady sl 5y e 2520 S
S e o 3159 58D paaill GBS . Aalad y Jlenl Llaaad Jgaad (e
sl g gal | Ay el Jpaad b Sl Gaial a1 Jealadl S A ) 430
Maw,idqﬁij‘wgﬂgumu,ﬂuymmm
\.._.,Jm,q,,.\%ums,;m il 28 el jaly z3ad .m,@i._},;..“u‘rqum .\;‘
JY‘)_“&.AQJS]\UJJ_,J_L“J_\S}U_\.LJ_\LUaLmi Joa gl n.\..-..a_,c)\_did_éu.nl_un.:
332 33y ) aoa O pda pasd laall (3 ALYl Ay sall Jgaed (8 oLl g glad
> geal (el GLS Lain | 5508 Gl 5 4 el milially ol iy S0
Jaaadln 40 Jlie L gime Sy 5al Jgnad (o 2 gasili gl (b alid S uSald ukm
aad Aoaay Oulase gal) (e Aflad I Ay JDISH (yinen ga GuliapS 3a¥0 7 3aD 1S
il Oy aali bl Aaall oy aaiy Ay b pal, e o






