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Abstract 

 

The study includes the side effects produced after the use of the antibiotics meropenem, cefotaxime sodium and cloxacillin 

sodium in the treatment of experimental Staphylococcus aureus septicemia in rabbits, the effect of these antibiotics was 

studied on phagocytosis, the study showed that the studied doses of the three antibiotics had no effect on the phagocytic 

activity while the bacterial infection causes a significant decrease in it's activity.  
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 5.47  

de 

48.50 ±  
 2.91  

f-i 

78.00 ±  
 1.10  

abc 

77.00 ±  
 0.73  

abc 

56.00 ±  
 1.46  

efg 
  

 ��6�� J$0� �6� *6�� 3
� �� �6�$ C����� C��;�X �<�$'��� O
2��P ≤0.05. * �$�� )6�
X �** �9%�<L �$ )6�
X.  
  

 
*:�!��  
  

\#�$6 +>' 5� 5��$ *�2�� ������ 
�78$ ��� �0�
��� 
Meropenem T�$�
�� )G�  �� (�U��/�0��� 5H 5� �U( 

 �������� �����<�� ��#��� ��06�� ��) +����G( �� \#�$6�� S:9 �
 T$���� �6���( I2���� T��� +,$ �� "� 3<$$)� �GV (

 *�2�� ������ 5� ?�� �
�LX 5�:��Meropenem  1���H )�0
<�� ��( ����;6��� 4�
(��� �� 1
��(�� ��>��� �������� �����

 �6� ���9:�� ���;6��� 4�
(��� ��7�
�� ������� ����� H<2 T6�
 3<$$ �� �?6�F� ��7��� H�(
$�� O,6 +���� H�(
$� T���'$0�

 T$���� 5�(�6
( I2���� ���$6 "�)G� ( 5� �6�� :�
 5�������Meropenem  Imipenem / Cilastatin ���7 �	 

 ������ ��>'�� *����(�� ):��� ������� ����� K2�� +(L�
 46�( �$�� ��� ������� H�(�
$�� �6� �;�)����  V��� (

��
E
(���/�0� T$���� 
����� I2���� ���$6 �)G� ( :�
 ���2�� 4������� 5� ?�� �
�L�Meropenem Ertapenem 

Ampicillin 46�(  ����� +�H$'� �� �����<�� &<6 �B�
���9:�� ���;6��� 4�
(���� +(L �� 4�
�U$ 4��0 I�2 
�B��2$ ?�� 4�� ��7�
���� �:9 O>$'� �� )�0�� JH�� �	 

=>��� �� ��'$0��� H�(
$�� O>$'� ?�� 
�78$��.  

 ��06�� �� *6�� 
��U$ I�2 ��� �0�
��� 4
BKX ��(
���� �����<�� ��#��� *�2�� ������ ���'$0� ���$6 ����
Cefotaxime sodium �7>7�� T�
�� )�� G�� GQ� (

�U��/ �0��� 5H 5� �U() +�����( ���$6�� S:9 4;<$� �	 �
 T$���� 
�F I2���� ���$6 "�)G  ( 5������� 5� �6�� :�

Cefotaxime  Cefodizime ������ K2�� +(L� �H<2 �	 
������ ��>'�� ��06� ���9:�� ���;6��� 4�
(��� ��$�;�� )G�� R

 V��R ( � />$�F� ����� �� �
7%� �� ��6�� ����$�� ?��
 �� ��6�� ���9>(� ������� H�(�
$�� �6� ?$2 *����(�� ):���

 T$���� �(�0 I2���� ���$6 "� 3<$$)GQ ( ?�� �
�L� 5�:��
 *�2�� ������ 5�Cefotaxime sodium �������� �����<�� ��7 

 �� [�:( �)6
.� 3�<,� 1
��(�� ��>��� *�' +'�� +$;��
 �(0
��0�( I2���� ���$6 "� 3<$$)G� ( 5� Y�� *:��

���2�� 4������� :Cefadroxil  Cefotaxime  Cefuroxime 
 Netilmicin Riphamicin �����E ��0�02 1���H 4��0 �	 

6��� 4�
(��� 4F>0 ��0�� +$;�� />$�>� ���9:�� ���;
)6
h� �����2�� ��>'��.  

  



������ ��	�
��� ����� ���
����� ������ ��� ��� ����� �� ����) ��� �� �(  
"#�	 
�$%��� ������ �&��'�� ���( )��� �*
����� ����� +,��� 

 

 ���

 +����)�:(  *�2�� ������ 
�78$Cefotaxime sodium �7>7�� T�
�� )��  G��  GQ� (�U��/ ����� ?�� �0��� 5H 5� �U(
������� )R(.  

  
 +�����±�0��;�� 8�'��   

"�������  
+F� ���� I��7�� ����  ����&��'�� "��0�� ���� "0�$�� ���� 

 *��2�� ����

L� 

 ����0 )6�
X + ���0� Y�� 
8.00 ±  
 0.45  

m 

13.50 ±  
 0.22  

lm 

17.00 ±  
 0.95  

klm 

15.00 ±  
 0.63  

klm 

21.00 ±  
 1.46  

j-m 

21.00 ±  
 1.10  

j-m 

 ���� 5<�$ c
�� ���,� )6�
X + Y��
���0� 

82.00 ±  
 9.13 

ab 

48.00 ±  
 5.48  

e-i 

33.00 ±  
 3.29  

i-l 
* * * 

 ���� 5<�$ c
�� ���,� )6�
X +�� 
 �U��Cefotaxime / �0��� 5H 5� �U( 

48.00 ±  
 2.19  

e-i 

51.00 ±  
 9.04  

d-i 

40.00 ±  
 1.46  

g-j 

42.33 ±  
 8.77  

f-j 

61.00 ±  
 1.83  

b-g 

44.00±  
 1.83  

e-i 

 ����0 )6�
X +�� �U�� 
Cefotaxime/ �0��� 5H 5� �U( 

61.20 ±  
 10.19  

b-g 

49.00 ±  
 4.04  

e-i 

53.00 ±  
 1.10  

c-i 

48.50 ±  
 12.30  

e-i 

47.00 ±  
 12.07  

e-i 

50.50 ±  
 17.66  

d-i 

 ���� 5<�$ c
�� ���,� )6�
X +G�� 
 �U��Cefotaxime / �0��� 5H 5� �U( 

41.33 ±  
 3.31  

f-j 

43.00±  
 1.10  

f-i 

52.50 ±  
 11.84 

c-i 

41.67 ±  
 2.08  

f-j 

47.67 ±  
 5.12  

e-i 
** 

 ����0 )6�
X +G�� �U�� 
Cefotaxime/ �0��� 5H 5� �U( 

55.33 ±  
 14.11  

c-i 

44.33 ±  
 8.22  

e-i 

52.00±  
 8.08  

c-i 

57.33 ±  
 8.77  

c-h 

53.00 ±  
 1.10  

c-i 
  

 ��6�� J$0� �6� *6�� 3
� �� �6�$ C����� C��;�X �<�$'��� O
2��P ≤0.05. * �$�� )6�
X �** 6�
X�9%�<L �$ ).  
  

 +����)�:(  *�2�� ������ 
�78$Cloxacillin sodium  T�$�
��)��  G�� (�U��/������� ����� ?�� �0��� 5H 5� �U( )R(.  
  

 +�����±�0��;�� 8�'��   "�������  
+F� ���� I��7�� ���� &��'�� ���� "��0�� ���� "0�$�� ���� 

 ����0 )6�
X + ���0� Y�� 8.00 ± 0.45  
j 

13.50 ± 0.22 
ij 

17.00 ± 0.95 
ij 

15.00 ± 0.63  
ij 

21.00 ± 1.46  
i 

 ���� 5<�$ c
�� ���,� )6�
X + Y��
���0� 

82.00 ± 9.13  
abc 

48.00 ± 5.48  
g 

33.00 ± 3.29  
h 

* * 

 ���� 5<�$ c
�� ���,� )6�
X +�� 
 �U��Cloxacillin / �0��� 5H 5� �U( 

88.00 ± 1.32  
a 

81.50 ± 2.91  
abc 

73.00 ± 2.24  
b-f 

84.50 ± 0.22  
ab 

76.00 ± 1.83  
a-e 

 ����0 )6�
X +�� �U�� Cloxacillin/ �U(
 �0��� 5H 5� 

78.33 ± 2.84  
a-d 

66.00 ± 2.19  
def 

60.00 ± 6.42  
f 

70.00 ± 2.24  
c-f 

70.00 ± 2.24  
c-f 

 ���� 5<�$ c
�� ���,� )6�
X +G�� 
 �U��Cloxacillin / 5� �U( �0��� 5H 

87.67 ± 3.55  
a 

80.67 ± 2.23  
abc 

72.00 ± 1.93  
b-f 

76.00 ± 2.19  
a-e 

80.33 ± 2.08  
abc 

 ����0 )6�
X +G�� �U�� 
Cloxacillin/ �0��� 5H 5� �U( 

70.33 ± 0.92  
c-f 

60.67 ± 11.05  
f 

63.00± 1.83  
ef 

64.00 ± 4.43  
ef 

65.00 ± 6.93  
ef 

�� C��;�X �<�$'��� O
2�� ��6�� J$0� �6� *6�� 3
� �� �6�$ C���P ≤0.05. * �$�� )6�
X.  
  



������ ��	�
��� ����� ���
����� ������ ��� ��� ����� �� ����) ��� �� �(  
"#�	 
�$%��� ������ �&��'�� ���( )��� �*
����� ����� +,��� 

 

 ���

 ��06�� �� C��6�� 
�E C���<'6� [�69 5� �0�
��� 46��
 *�2�� ������ ���'$0� ���$6 �������� �����<�� ��#���

Cloxacillin sodium �$�
�� )��  G�� (�U��/ 5H 5� �U(
 �0���) +�����(���$6�� S:9 � T��� +,$ �� "� 3<$$ �� 

 �(0
��0�( I2����)G� ( [�6(�� �(0
��0�( 5�72����
)�� (���2�� 4������� 5� ?�� �
�L� 5�:�� :Cloxacillin   
 Gentamicin  Lincomicin  Doxycycline 1���H 4��0 �	 

 ���9:�� ���;6��� 4�
(��� 4F>0 �����E ��0�02 �� �K2��
�� />$�>�)6
h� �����2�� ��>'�� ��0�� +$;.  

 4�
(��� ��7
�� ���,F� 5� �0�
��� 42�X
 ��#��� ��06�� �� C��6�� C�,;6 4��0 �	 ���9:�� ���;6���

 �������� �����<��) +�����G �� ��(� "� 3<$$ ���$6�� S:9 
 T$���� O9
�� I2���� ���$6)�G ( 5� ?�� �
�L� 5�:��

 5�$
�A  ���� ��>' +�	 5� �B�>$�� ��7 ���;6��� 4�
(���
 
��$��� PH��� "� T���$
� 3�
� 5� c����Fc 5�����(�� 

 ���6���IgG T$���� 40�� ���$6 "� [�:( �)�� ( 5�:��
 ���0�� ���,�� ��H>$� 5�<�: 5� ?�� �
�L�– G 1
�9 ��7 
� ��7 [�:( ���,F� "	�� ?�� ������ ��>'�� �*����(�� ):��

 ��(6� ���$6)�� (5�<�:�� 5� Y�� :� � 4�
(��� �<�� 
 ��>��� ������� ����� �� 5�,;6 I�2 )�0 ���9:�� ���;6���

 ��06� ��	�<,�� 1
��(��)�� (R� ���$6 "� 3<$$ �� ��6�� 
 T$���� �H0�� I2����)�V ( *���� 5�<�:�� 5� �2�X :�

A;6��� 4�
(���  ):��� �H<2 �	 1
��(�� ��>��� ���
5�
#<�� ������ ��>'�� *����(��.  

  
���-��  

 
1. Guerina NG. Manual of Neonatal Care. 4th ed. Lippincott-Raven, 

Philadelphia, 1998:271-299.  
2. Al-Zwaini EJK. Neonatal septicaemia in the neonatal care unit, Al-

Anbar Governorate, Iraq. East Mediterr Health J 2002;8(4-5): 509-14. 
3. Oteo J, Baquero F, Vindel A, Campos J. Antibiotic resistance in 3113 

blood isolates of Staphylococcus aureus in 40 Spanish hospitals 

participating in the European Antimicrobial Resistance Surveillance 

System (2000-2002). J Antimicrob Chemother 2004; 53: 1033-1038. 
4. Labro M. Interference of antibacterial agents with phagocyte 

functions: immunomodulation or “immuno-fairy tales”? Clin 

Microbiol Rev 2000;13 (4): 615-650. 

5. Watanabe Y, Tawara S, Mine Y, Kikuchi H, Goto S, Kuwahara S. 

Synergism of cephalosporins at subinhibitory concentrations and 

polymorphonuclear leukocytes on phagocytic killing of Escherichia 

coli and its mode of action. J Antibiot 1986;39: 294-303. 

6. Cuffini AM, Tullio V, Allocco A, Giachino F, Fazari S, Carlone NA. 

The entry of meropenem in to human macrophages and its 

immunomodulating activity. J Antimicrob Chemother 1993;32: 695-

703.  
7. Easmon CS. Interaction of meropenem with humoral and phagocytic 

defences. J Antimicrob Chemother 1989; 24 (Suppl A): 259-64. 
8. Herrera-Insua I, Perez P, Martinez P, Gomez-Lus ML, Prieto J. 

Meropenem-induced alteration of the susceptibility of Escherichia coli 

and Staphylococcus aureus to the bactericidal activity of human 

polymorphonuclear leucocytes. J Antimicrob Chemother 1997;39: 

223-228. 
9. Yao L, Berman JW, Factor SM, Lowy FD. Correlation of 

histopathologic and bacteriologic changes with cytokine expression in 

an experimental murine model of bacteremic Staphylococcus aureus 

infection. Infect Immun 1997;65(9):3889-3895. 
10. Vandepitte J, Engbaek K, Piot P, Heuck CC. Basic Laboratory 

Procedures in Clinical Bacteriology. WHO Geneva, 1991: 21-25. 

GG. *���2���502 ��2� )����� ��� 
7(  .(2006). ���6���� 4�
�78$�� 
 5;2�� �� ��������� 
������� c�� ?�� ���2�� 4������� c���

�� ���
�$��)6�
F� �� ���9:�� ���;6��� 4�
(��.
�$0��� ���0
 � 
����� ���(�3�
��� �+,��� ����� .  

12. Park BH, Fikrig SM, Smithwick EM. Infection and nitroblue-

tetrazolium reduction by neutrophils. The Lancet Ltd 1968: 2: 532-

534. 

G�. i� O�'  ��2� "L�' �*�
������ ��� ��2� H�H .(1980) .
����
H�� )
��$�� +��2$ ���,$ . ������� I2��� ������ ����$�� 1
�H

+,��� �����.  
14. Cuffini AM, Tullio V, Allocco A, Giachino F, Fazari S, Carlone NA. 

The entry of meropenem in to human macrophages and it's 

immunomodulating activity. J Antimicrob Chemother 1994: 33(3): 

677. 

15. Cornacchione P, Scaringi L, Capodicasa E, Fettucciari K, Rosati E, 

Sabatini R, Benedetti C, Marconi P, Rossi R, Del Favero A. In vitro 

effects of meropenem and imipenem/cilastatin on some functions of 

human natural effector cells. Chemother 2000: 46(2): 135-142. 

16. Lemaire S, Van Bambeke F, Mingeot-Leclercq MP, Tulkens PM. 

Activity of three beta-lactams (ertapenem, meropenem and ampicillin) 

against intraphagocytic Listeria monocytogenes and Staphylococcus 

aureus. J Antimicrob Chemother 2005: 55 (6): 897-904. 

17. Labro MT, Babin-Chevaye C, Hakim J. Effects of cefotaxime and 

cefodizime on human granulocyte functions in vitro. J Antimicrob 

Chemother 1986: 18(2): 233-7. 

18. Sacha PT, Zaremba ML, Jakoniuk P. The influence of antibiotics on 

phagocytic and bacteriocidal activity of rabbit peritoneal macrophages 

stimulated by filtrates of cultured t-lymphocytes. Med Dosw 

Mikrobiol 1999: 51(3-4): 399-412. 

19. Kaczmarska L. Effect of subinhibitory levels of selected antibiotics on 

susceptibility of Staphylococcus aureus strains to phagocytosis and 

killing by rabbit granulocytes. Med Dosw Mikrobiol 2002: 54(4): 293-

303. 
20. Kaczmarska L, Jakoniuk P. Therapeutic effect of some antibiotics on 

experimental Staphylococcal infection and its correlation with in vitro 

activity of antibiotics in sub-inhibitory concentration against 

Staphylococcus aureus strains. Med Dosw Mikrobiol 2003: 55(1): 1-

10. 

21. Verhoef J, Peterson PK, Verbrugh HA. Host parasite relationship in 

Staphylococcal infections the role of the Staphylococcal cell wall 

during the process of phagocytosis. Antonie van Leeuwenhoek, 1979: 

45(1): 49-53. 

22. Fast DJ, Schlievert PM, Nelson RD. Nonpurulent response to toxic 

shock syndrome toxin-1 producing Staphylococcus aureus. 

Relationship to toxin-stimulated production of tumor necrosis factor. J 

Immunol 1988: 140(3): 949-53.  

23. Onogawa T. Staphylococcal alpha-toxin synergistically enhances 

inflammation caused by bacterial components. FEMS Immunol Med 

Microbiol 2002: 33(1): 15-21. 

24. Desouza IA, Hyslop S, Franco-Penteado CF, Ribeiro-DaSilva G. 

Mouse macrophages release a neutrophil chemotactic mediator 

following stimulation by Staphylococcal enterotoxin type A. Inflamm 

Res 2001: 50(4): 206-12. 

  


