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Abstract
The glycopeptide antibiotics vancomycin and teicoplanin (targocid) are widely used in the treatment of
infections caused by gram positive bacteria. Vancomyc inhibits both transglycosylation and
transpeptidation reaction during peptidoglycan assembly, targocid inhibits peptidoglycan polymerization,
resulting in inhibition of bacterial cell wall synthesis and cell death. In this study twenty strains of
streptococcus pyogenes and streptococcus pneumoniae and twenty five strains of staphylococcus a?lreus
were collected from different infections. MICs and MBCs of vancomycin and targocid were determined
against the bacterial strains, the MICs of vancomycin for the streptococcus strains were 4-8 pg /ml
compared with 8-16 pg/ml for targocid and MICs of targocid for staphylococcus aureus were 4-16 ltglml
MBC for the same strains were 8-32 pg/ml. the conclusion of this study was that targocid was less active
than vancomycin against staphylococci but equal or more active against streptococci specifically it
presents excellent in vitro activity against streptococcus pneumonio strains.
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Introduction
Sever infection associated with gram-
positive organism such as staphylococcus
aureus and streptococcus sp. contribute to
significant morbidity and mortality examples
include bacteremia, skin and soft tissue
infections, hospital- acquired pneumonia,

endocarditis, meningitis, bone and joint
infections and catheter- related blood stream
infections (t'2), The glycopeptide antibiotics
vancomycin and teicoplanin are widely used

in the treatment of infections caused by gram-
positive bacteria. Vancomycin is the drug that
is consistently active against methicillin-
resistant staphylococcus aureus and is the
prefened treatment for methicillin- resistant

Staphylococci, while resistance to
vancomycin did not emerge until almost 30

years after its introduction (3). Vancomycin
inhibits both transslvcosylation and

transpeptidation reaction during
peptidoglycan assembly. It makes 5 hydrogen
bonds to the D- Ala-D-Ala dipeptide terminus
of each uncross linked peptidoglycan side
chain, inhibiting both the transglycosilase and

transpeptidase activity of PBPs (4).

Teicoplanin is aglycopeptide antibiotic,
obtained in 1978 by fermentation from
ac t i no p I ane s t e i c ho mc e t i c us, bacteria have an

extemal cell wall that is reinforced by
molecules called peptidoglycans, the cell
wall is vital for protection against the normal
environment of the body in which the bacteria
live (5) . Teicoplanin works by blocking the

fermentation of these peptidoglycans. By
doing this walls of the bacteria become weak
and this results in the death of the bacteria.

Teicoplanin is used to treat serious infections
ofthe heart and blood, it is not absorbed from
gut and therefore only given by injection or
infusion (o'.

Materials and Methods
Bacterial Strains:
Twenty strains of streprococcus pyogens

and streptococcus pneumoniae were

collected from patients with different
infection in Tikrit teaching hospital and

tested for gram stain morphology, colony

morphology on blood agar, hemolysis on
sheep blood agar, optochin susceptibility
test, bacitracin susceptibility test,
susceptibility in deoxycholate (bile), salt
carbohydrate utilization, miniaturization
manual systems such as the APi 20 strep

system. There were l3 streptococcus
pyogenes strains, seven streptococcus
pneumonia strains. Strains were stored in
human blood and subcultured on 5 %o

human blood agar plates (t). Also twenty
five strains of staphylococcus aureu^s were
collected from different patients with
different infections and tested for gram

stain morphology, colony morphology on
nutrient and blood asar. Mannitol salt
agar and coagulase test(s).

Antimicrobial activist of voncomycin and
teic hop lanin (targocid) :
Vancomycin and teichoplanin were

dissolved in sterile water at a

concentration 725 p.glml. determination of
MIC was carried out using the standard
methods of serial two fold dilution of
vancomycin and targocid in Muller-
hinton broth (Difco) (vr. Antimicrobial
concentrations ranged from 0.013 to 64

pgiml. By using an automatic pipette, 0.1

ml of 10 '' cfuiml bacterial suspension was
added to 0.1 ml of each antibiotic dilution
in 0.8 ml of Muller- Hinton broth. Gentle
mixing was canied out by repeated
aspirations and flushing in order to avoid
splashing the bacteria against the tube
walls, which in tum allow them to escape

exposure the antibiotic (e). The colony
count of the final inoculums was
determined by plating an appropriate
dilution of the control tube containing no

antibiotic. The tubes inoculated with
bacteria were incubated for 18-24 hr. at
37"C and the MIC was determined as the
lowest antibiotic concentration preventing
visible growth (10). For MBC, the exact
number of surviving organisms at 24h. in
each dilution tube was determine by
sampling 10 pl from all tubes without
visible growth, and from the first tube with
growth, as well as from the control tube
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containing no antibiotic. Each 10 pl
sample was spread with a glass rod over
the entire surface of a blood agar plate.

Colony counts on blood agar plates were
read after 24 hr of incubation at 37'C in
5yo co2(4).

Results and Discussion
The glycopeptides has been used in the
treatment of infections in human since the
introduction of vancomycin is 1956. )

beside vancomycin, other glycopeptides
have been tested. Only teichoplanin
introduced in 1984, has been widely used

until now for the treatment of human in
most parts of world (1r'r2). 

The
glycopeptides have been reserved as

second -line antibiotics for infections
caused by B-Lactam-resistant gmm
positive bacteria "'). As shown in table 1,

the vancomycin MICs ranges for 2A

isolates of staphylococcus aureus tested
were 0.5-8 pg/ml in another studies the
MICs values were ranged,.from 0.5- 4

pgiml in thalia and Michael \J' '+', I pg/ml

Also the table showed that the vancomycin
MICs for thirteen streptococcus pyogenes

isolates were ranged from 4-8 pg/ml while
the teichoplanin MIcs were 8-16 pglml, in
previous itudy P".ty et al Q2 found that
vancomycin MICs for streptococcus
pyogenes isolates were 5 mg/l and

teichoplanin MICs for the same isolates

*... 0.125 pg/ml while Jennifer (ru) found
the vancomycin MICs for streptococcus

in jenny (e), Maritza (15) and 8 pgiml in
Jennifer studies "o'. Teichplanin MiCs for
20 isolates of staphylococcus aureus were
ranged from 4-16 pgiml and according to
comitedel antibiogramme de la societe
Francaise De microbiologie(17), this result
represented as two isolates were

susceptible to teichoplanin (MICs S 4

pg/ml ), two isolates showed intermediate
suceptebility (MICs: 8 pgiml) and 16

isolates were resistant (MICs: 16 pglml).
Also table 1 shows the vancomycin MICs
ranges for seven isolates of streptococcus
pneumonia, which were 2-8 pglml, In
another studies the MICs values were
ranged from 0.12 pg/ml (s), 0.5 pg/ml (20)

and 0.03-0.25 pg/ml (21). While the
teichoplanin MICs for the same isolates of
streptococcus pneumoniae tested were
ranged from 4-8 pg/ml compared with
0.062 pglml in Jenny study ('' and 0.03
pgiml for both streptococcus pneumoniae
penicillin susceptible and streptococcus
pneumoniae puricillin resistant in

Novellos studv ('').

Table (1):- MICs of Bacterial strains to Vancomycin and Targocid

pyogenes (er1'thromycin- susceptible) were
0.5 pg/ml and teicoplanin MICs 0.06 pg/ml
for streptococcus pyogenes (erythromycin-
resistant) the MICs were 0.5 pglml, while
the teicoplanin 0.03 pgiml in Noviellos
study \tL). The vancomycin MICs for
streptococcus pyogenes were 0.25 pg/ml
and for teicoplanin ranged between 0.03-
0.06 pg/ml.

M.o. Antibiotic Number of strains have MIC (ug/ml)equal to I

sonot

S. pyogenes
N= 13

Vancomycin ll 2

Targocid v 4

S.

pneumonia
N=7

Vancomycin 5 I

Targocid 6

Staph.
aureus
N= 20

Vancomycin IJ 2 2 2

Targocid 16 2 2
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Tabte (2):- MBCs different isolates of bacterial strains to Vancomycin and Targocid

M.o. Antibiotic Number of strains have MBC (pg/ml)equal to:

>_ 64 3Z t6 8 4 2 I 0.5 0.25 0.12 0.06 0.03 0.15 0.007 s0.003

S.

pyogenes
N= 13

Vancomycin
i
0

2

Tarsocid I 9 3

S.

pneumonia
N=7

Vancomycin 5 I

Tareocid 6

Staph.
au reus
N= 20

Vancomvcin 2
I
0

+ 4

Targocid 3 15 2

MBC is the lower concentration of the drug

necessary for elimination of 99.9% of the

M.o. tested, according to this definition, the

vancomycin and teichoplanin MBCs for 20

isolates of staphylococcus tested were 2-16

pg/ml, 8-32 tigiml respectively. In

comparison with Maritza 
('') results (MBCs

of Vancomycil.: l6 pg/ml and 8 pg/ml in
Jennifer studv 

('o). Table 2 showed that the

vancomycin and Teichplanin MBCs for
seven streptococcus pneumonia isolates and

the MBCs of vancomycin ranges were 4-16

pg/ml and these higher values may be due to

involvement of impairment autolysin

reeulations or modification in the cell wall
composition 

('). In table 2 the study found

that the values of vancomycin MBCs for the

same isolates of streptococcus pyogenes

were ranged from 4-16 pg/ml, and for the

teicoplanin MBCs were ranged from 8-32

pg/ml. Novillos (21) found the values of
vancomycin, teicoplanin MBCs for
streptococcus pyogenes isolates were 0'5

pg/ml, 0.06-0.25 pg/ml respectively, while
in Perrv study(") the values of vancomycin,

teicoplanin were > 64 Stglml for both of
them and in Jennifer study the vancomycin

MBCs for strePtococcus PYogenes
(erythromycin susceptible) were 0'5-2 pgiml

and for teicoplanin were 0.06 -0'5 pglml and

the vancomycin MBCs for streptococcus

pyogenes (erythromycin- resistant) were 0.5

pg/ml and for teicoplanin were 0.03 pg/ml.

The tube dilution method suffers several

technical problem, such as carry- over of
antibiotics, bacterial splashed on the wall of
the test tubes, unbuffered medium or

bacterial growth phase, all of which have

been shown to affect the values of MICs and

MBCs.
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