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Effect of the antibiotic Cloxacillin
sodium on the level of haemoglobin
and packed cell volume In
experimental Septicemia caused by
Staphylococcus aureus in rabbits
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Abstract

The study includes the side effects resulted after the use of
the antibiotic Cloxacillin sodium in the treatment of
experimental Staphylococcus aureussepticemia in rabbits,
the effect of this antibiotic was studied on Haemoglobin
level and packed cell volume.

The study revealed that antibiotic in the two doses (50 and
100) mg Cloxacillin sodium /Kg body weight causes a
significant decrease in the Hb concentration and the
percentage of PCV.

Introduction :

Septicemia: is a clinical term used to describe bacteremia
with the clinical manifestations of severe infection.

Septicemia is still a serious condition and continues to be an
important cause of morbidity and mortality in the neonatal
period despite advances in antimicrobial therapy and
supportive care (Polin and Jwill,1992).

Predominant organisms vary between geographical areas
and time of onset of septicemia.Currently, Staphylococcus
aureus was found to be the most common isolate in
neonatal septicemia (35%).The next most predominant
organism wasKlebsiellapneumoniae (18.4%),followed by E.
coli (10.9%), Acinetobacter species (10.4%), Pseudomonas
aeruginosa (8.7%),Enterobacter species (7.8%),
Enterococcus faecalis(5.1%) and Proteus
species,Coagulase Negative Staphylococci, Streptococcus
pyogenes (3.7%),(Agnihotri et al.,2004).

Antibiotics was used in the treatment of many infections
including septicemia, Angyo et al.,(2001) indicated that
(96% , 84% and 81%) of Salmonella species,
Staphylococcus aureus and Klebsiella species isolated were
sensitive to the antibiotic gentamicin respectively. (14%) of
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Staphylococcus aureus isolated were resistant to cloxacillin.
Two (1.7%) of the Staphylococcus aureus isolated were
resistant to all the antibiotics tested.With the exception of
Pseudomonas species (80%) sensitive only to ceftazidime,
sensitivity of most of the organisms to the third generation
cephalosporins was generally excellent.lt is concluded that
gentamicin remains an effective drug in childhood
septicemia.

Al-Zwaini (2002) study showed that Staphylococcus aureus,
Klebsiella pneumonia and E. coli isolates showed in vitro
susceptibility to cefotaxime, chloramphenicol and
gentamicin, but resistance to more commonly used
antibiotics such as ampicillin and cloxacillin.Al-Talib study
(2002) showed that some bacterial isolates from early and
late onset neonatal sepsis in premature and newborn
infants revealed sensitivity to the higher concentrations of
cefotaxime, ceftriaxone, piperacilin and to the lower
concentrations of amikacin. Roy and co-workers(2002)
showed that more than (89%) of Staphylococcus aureus
isolated were resistant to penicillin.None were resistant to
vancomycin  or teicoplanin.More than (95%) of
enterobacteria were resistant to anti gram negative penicillin
group of drugs and more than (40%) were resistant to
extended spectrum cephalosporins.

Aim of Study :

To show the side effects resulted after the use of the
antibiotic cloxacillin sodium in the treatment of experimental
septicemia caused by Staphylococcus aureus in rabbits on :

1. Concentration of Haemoglobin (Hb).
2. Percentage of Packed Cell Volume (PCV).

~ il éaedl — ¢o ansapll asplell angblll alag



AP pf A/ Oy / gwli)) 30)) [ Adyn)) oglel) dagyb))

Materials and Methods :

Preparation of bacterial suspension used in
experimental animalinfection :

1. Five ml of nutrient broth was inoculated with pure
culture of Staphylococcusaureus isolated from clinical
cases and incubated at 37°C for (18-24) hrs.

2. Bacterial cells were isolated by centrifugation of
inoculated nutrient broth at (2000 cycle / min) for 10
minutes.The cells were washed with normal saline by
the addition of (2) ml of normal saline to the precipitate
resuspension and centrifugation.This process was
repeated for (3) times.At last (5) ml of normal saline
was added to the precipitate.

3. Dilutions were prepared till the dilution ( 104).

4. Bacterial number was fixed at ( 5x108- 1x107 ) cfu/ml
by using the viable plate count method (Yao et al.,
1997).

Laboratory animals :

Male albino rabbits weighed between (1000-1600) gram and
aged (6) months were used,(5) animals for each group.

Experimental infection :

Rabbits were injected with (1) ml of the bacterial suspension
at the dilution (10%) intravenously.After (24) hr., blood was
withdrawn by venipuncture and blood culture was done to
indicate infection with septicemia.

Blood culture test :

Blood taken from infected rabbits were cultured on Brain
Heart Infusion Broth (BHIB),(1) ml of blood for each (10) ml
of BHIB and incubated at 37°C for (24-48) hrs.,turbidity of
the broth was regarded as indicator of infection of rabbits
with septicemia (Vandepitte et al., 1991). One drop of BHIB
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was cultured on blood agar plate (to ensure the presence of
infection), this test was done every (48) hr. from the first day
of the infection till the 9" or 11" day were the rabbits
recovered.

Preparation of the antibiotic cloxacillin sodiumand
study its effect on laboratory animals :

The antibiotic cloxacillin sodium was prepared according to
(Al Hadidi, 2006), the laboratory animals were injected by
the two doses (50, 100) mg cloxacillin sodium / kg body
weight.

Effect of cloxacillin sodiumon laboratory animals :

Experimental animals were divided into (4) groups. The first
group was the control negative group including healthy
rabbits injected with normal saline. The second group was
the control positive group including rabbits experimentally
infected with septicemia and injected with normal saline.
The third group includes rabbits experimentally infected with
septricemia and treated with the two doses of cloxacillin
sodium while the fourth group includes healthy rabbits
injected with the two doses of the same antibiotic.

Laboratory Tests :

Three ml of blood were collected by venipuncture from
rabbits in the four mentioned groups,(1) ml of blood samples
(from the second and the third groups)was used for blood
culture while the remaining(2)ml was collected in EDTA
tubes for the following blood tests,depending on (Dacie and
Lewis,1970) :

1. Haemoglobintest : the test was done by the
cyanmethaemoglobin method.

2. Determination of Packed Cell Volume : the test was
done by the Micro-Method using the capillary tubes.
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Statistical analysis :

Statistical analysis was done by using (the One Way Anova)
and (Duncan test) in comparing between the days and the
groups to find the coefficient and the tests was regarded as
significant atp<0.05 (Al-Rawi and Khalafalla, 1980).

Results :

The results showed a significant decrease in the level of Hb
and PCV in both groups of rabbits experimentally infected
and treated with cloxacillin sodium at a dose of 50 mg/kg
body weight. Tables (1,2) showed that the concentration of
Hb and the percentage of PCV were (115.50) g/L and (36)
% respectively at starting treatment and decrease stepwise
to reach (74.50) g/L and (23) % respectively at the end of
treatment and when compared with the group
experimentally infected and injected with normal saline as a
control positive group showed a significant decrease in their
levels too, Hb and PCV decrease from (98) g/L and (30.50)
% respectively at the beginning of infection to (64.50) g/L
and (20) % respectively after 5 days of infection, while in the
healthy groups injected with the same dose of cloxacillin
sodium, the decrease was significant also in both Hb and
PCV, (107.30) g/L and (33.33) % respectively at the start of
injection to (79) g/L and (24.50) % respectively at its end,
and their levels didn’'t decrease significantly in the healthy
rabbits injected with normal saline as a control negative
group, which indicates the effect of cloxacillin sodium at a
dose of 50 mg/kg body weight on the level of Hb and on the
rate of PCV in addition to the effect of bacterial infection.

Tables (1,2) also showed a significant decrease in Hb and
PCV as a result of using cloxacillin sodium at a dose of 100
mg/kg body weight, Hb and PCV in both rabbit groups
experimentally infected and treated with cloxacillin sodium
were (90.30) g/L and (30) % respectively at the beginning of
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experiment and decrease stepwise till they reach (73.30)
g/L and (22.67) % respectively at its end, while their levels
decrease from (110.70) g/L and (34.33) % respectively at
the beginning of injection to (80.70) g/L and (25) %
respectively at the end of injection in both healthy rabbit
groups injected with the same dose of cloxacillin, which
indicates that cloxacillin sodium at this dose affect the level
of Hb and PCV.

Table (1): The effect of antibiotic Cloxacillin sodium at a dose of
(50,100) mg / kg body weight on Hemoglobin concentration (Hb)

Healthy rabbits +
normal saline

in g/L

Mean = Standard Error

1" day

109.00+
9.40
abc

3" day

102.40+
8.80
a-f

5" day

101.00+
5.10
b-f

7" day | 9" day

Rabbits infected
with septicemia +
normal saline

98.00
+2.20
b-g

93.00
+0.00
€]

64.50
+5.60

p

Rabbits infected
with septicemia +
50 mg Cloxacillin
sodium / kg body
weight

115.50+
8.00
a

106.50+
5.50
a-e

93.50
+5.50
d-i

Healthy rabbits +
50 mg Cloxacillin
sodium / kg body
weight

107.30+
3.00
a-d

91.30
+3.00
f-k

76.30
+7.90

I-p

Rabbits infected
with septicemia +
100 mg Cloxacillin
sodium / kg body
weight

90.30
+2.40
f-1

Healthy rabbits +
100 mg Cloxacillin
sodium / kg body
weight
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Different letters vertically and horizontally indicates the presence of
significant difference at a level of significance p < 0.05

* Dead rabbits

Table(2): The effect of antibiotic Cloxacillin sodium at a dose of
(50,100) mg / kg body weight on Packed Cell Volume (PCV) in %

Mean = Standard Error
1" day | 3" day | 5" day | 7"" day | 9'" day

Healthy rabbits + normal
saline

Rabbits infected with
septicemia + normal saline
Rabbits infected with
septicemia + 50 mg
Cloxacillin sodium / kg body
weight

Healthy rabbits + 50 mg
Cloxacillin sodium / kg body
weight

Rabbits infected with
septicemia + 100 mg
Cloxacillin sodium / kg body
weight

Healthy rabbits + 100 mg
Cloxacillin sodium / kg body
weight

Different letters vertically and horizontally indicates the presence of
significant difference at a level of significance p < 0.05

* Dead rabbits
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Discussion :

The results showed that cloxacillin sodium at a dose of
(50,100) mg/kg body weight causes a significant decrease
in the level of Hb and in the rate of PCV. This result agree
with Nissen (2002) and Karch (2003).

Lubran (1989), Chaturvedi and Nair (2005) showed that the
penicillins (like cloxacillin sodium) may act as a hapten or
may affect the immune system leading to the production of
antidrug antibodies and sometimes autoantibodies.

Haemolytic anemia may result.

The results also showed that the infection with
Staphylococcus aureus causes a significant decrease in Hb
and PCV which confirm the results of Austin and Fackrell
(1984) that the rate of influx of SO4(2-)in rabbit erythrocytes
exposed toStaphylococcal alpha-hemolysin was twice that
of the untreated cells which causes the lysis of RBCs,and
also the results of Kato and co-workers (1975) as they
pointed to the hemolytic action of staphylococcal alpha-toxin
on rabbit erythrocytes, probably by its interaction with the
alpha-toxin binding sites on the cell membrane, and also the
study of Marshall and co-workers (2000) which investigates

the hemolytic activity of staphylococcal beta-toxin on RBCs
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of various species.One nanogram of beta-toxin lysed
115,000 sheep erythrocytes and 82,000 human
erythrocytes.

References :

Polin,R.A.andJwill,S.G.(1992).Neonatal
sepsis.Adv.Pediatr.Infect.Dis.,

7. 25-61.

Agnihotri, N. ; Kaistha, N. and Gupta, V. (2004). Antimicrobial
susceptibility of isolates from neonatal septicemia. Jpn.
J. Infect. Dis., 57: 273-275.

Angyo, L.LA. ; Opkeh, E.S. and Opajobi, S.O. (2001). Predominant
bacterial agents of childhood septicaemia in Jos. Niger.
J. Med., 10(2): 75-7.

Al-Zwaini, E.J.K. (2002). Neonatal septicaemia in the neonatal
care unit, Al-Anbar Governorate, Irag. East. Mediterr.
Health J., 8(4-5): 509-14.

Al-Talib, H.l. (2002). A bacteriological study in early and late
onset neonatal sepsis. M. Sc. Thesis, College of
Medicine, University of Mosul, Irag.

Roy, I. ; Jain, A. ; Kumar, M. and Agarwal, S.K. (2002).
Bacteriology of neonatal septicaemia in a tertiary care
hospital of northern India. Indian J. Med. Microbiol.,
20(3): 156-159.

Yao, L. ; Berman, J.W. ; Factor, S.M. and Lowy, F.D. (1997).
Correlation of histopathologic and bacteriologic
changes with cytokine expression in an experimental
murine model of bacteremicStaphylococcus aureus
infection. Infect. Immun., 65(9): 3889-3895.




AP pf A/ Oy / gwli)) 30)) [ Adyn)) oglel) dagyb))

Vandepitte, J. ; Engbaek, K. ; Piot, P. and Heuck, C.C. (1991).
Basic Laboratory Procedures in Clinical Bacteriology.
W.H.O., Geneva, pp. 21-25.

Al-Hadidi, K.A.M.H. (2006).Side Effects of Some Antibiotics on
Some Biological Parameters on the Experimental
Injection by Staphylococcus aureusin Rabbits. M. Sc.
Thesis,College of Science,University of Mosul.lrag.

Dacie, J.V. and Lewis, S.M. (1970). Practical Haematology. 41" ed.,
J. & A. Churchill, London, pp. 19-77.

Al-Rawi,K.M. and Khalafalla,A.A.M.(1980).Designation and
analysis of cultural experiments.Ministry of Higher
Education and Scientific Research. University of Mosul.

Nissen, D. (2002). Mosby’s Drug Consult'™. Mosby, Inc., London,
pp. 491 -494; 675-677; 1815 - 1820.

Karch, A.M. (2003). Lippincott’s Nursing Drug Guide. Lippincott
Williams and Wilkins, Philadelphia, pp. 258-337; 757-
758.

Lubran, M.M. (1989). Hematologic side effects of drugs. Ann. Clin.
Lab. Sci., 19(2): 114-21.

Chaturvedi, L.V.P. and Nair, L.V. (2005). Penicillin reactions.
DGAFMS. Medical Memorandum, 67: 1-9.

Austin, J.W. and Fackrell, H.B. (1984). Effect of Staphylococcal
alpha-hemolysin upon anion transport in the rabbit
erythrocytes. Biochim. Biophys. Acta., 774(2): 247-53.

Kato, I. ; Sakoda, K. ; Saito, M. ; Suzuki, Y. and Watanabe, M.
(1975). Inhibitory effect of flavin mononucleotide on the
hemolysis of rabbit erythrocytes by Staphylococcal
alpha-toxin. Infect. Immun., 12(3): 696-7.

Marshall, M.J. ; Bohach, G.A. and Boehm, D.F. (2000).
Characterization of Staphylococcus aureusbeta-toxin
induced leukotoxicity. J. Nat. Toxins, 9(2): 125-38.

~ il el — °F  apsapll alell angyalll alaa





