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Wall degradation of antibiotic-pretreated 
staphylococci within macrophages
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In  previous studies it  was descri­
bed th a t  one im portant factor of wall 
degradation resistance of untreated 
staphylococci was the large am ount of
O-acetyl groups in their peptidogly- 
can [4]. The degree of O-acetylation 
increased after application of the bac­
teriostatic antibiotic chlorampheni­
col (2). This increased number of 
O-acetyl groups of the peptidoglycan 
under chloramphenicol may enhance 
the degradation resistance of staphy­
lococcal walls [5]. Comparable re­
sults were obtained after application 
of erythromycin [5]. Beside increa­
sing the number of O-acetyl groups, 
this antibiotic was able to  induce the 
form ation of huge am ounts of wall 
m aterial [5]. In contrast to  such an ti­
biotics th a t are blocking the riboso- 
mal protein synthesis, trim ethoprim  
as a  bacteriostatic, bu t non-antibiotic, 
chemotherapeutic agent failed to  in­
duce such thickened bacterial walls
[3]. Therefore, it  was of special inte­
rest to  compare trim ethoprim  with 
chloramphenicol or erythromycin as 
to  their influence on the degradabi­
lity  of staphylococcal walls.

R e s u l t s  a n d  D i s c u s s i o n

Phagocytosis experim ents were per­
formed with bone marrow derived ma­
crophages of mice. Opsonized staphy­
lococci were added to  the  adherent 
macrophages. After 30 m in ingestion 
the macrophages were carefully was­
hed. The following digestion period 
lasted for 1, 2, 3 and 4 days, respec­
tively.

The electron microscopical data 
showed th a t staphylococci a fte r tri­
methoprim  treatm ent were highly 
resistant to the lytic capacity  of 
the macrophage (Fig. 1). In  a quanti­
ta tive  assay the degradability  of 
staphylococcal walls a fte r trim etho­
prim  (TMP) treatm ent was determ i­
ned by introducing a specific wall 
label and measuring its release from 
the cultivated macrophages afte r dif­
ferent digestion times. F o r a more 
detailed information abou t the  deg­
radation process within macrophages 
the staphylococcal wall was either 
labelled before (so-called prim ary 
wall) or during TMP trea tm en t (so- 
-called secondary wall). As it  can be
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F ig . l .T h in  section of a trim ethoprim -pretreated staphylococcal cell within a m acro­
phages after 2 days of digestion; no indication of wall degradation can be detected (W =

staphylococcal wall)

F ig . 2. Wall degradation w ith and  without trim ethoprim  pretreatm ent of staphylococci 
w ithin bone marrow-derived macrophages in term s of release of specific wall label

clearly  seen from the d iagram  sum­
m arizing the release measurem ents 
(Fig. 2), the cell wall b u ilt under 
TM P treatm ent (secondary wall) re­

vealed a higher degradation resistan­
ce th an  d id  untreated bacteria (com­
pare D w ith C). Astonishingly, tre a t­
m ent w ith TM P reduced the dégrada-
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bility  of the primary wall, too. W ith 
regard to  our findings th a t  bacterial 
autolytic enzymes do not play an im­
p o rtan t role in the degradation pro­
cess within phagocytes [1], this fin­
ding suggests tha t the prim ary wall 
became structurally changed under 
TM P treatm ent. In fact, TM P-treated 
staphylococci proved to contain more 
O-acetyl groups in their peptidoglycan 
th an  did untreated bacteria. Other 
bacteriostatic antibiotics such as 
chloramphenicol or erythrom ycin al­
so induced a higher degree of O-acety- 
lation connected with a rem arkably 
increased degradatin resistance to 
the lytic a ttack  of macrophages [5]. 
Moreover, these antibiotics produced 
huge amounts of cell wall m aterial, 
while trimethoprim, due to  its diffe­
ren t mode of action, did not.

Altogether, if the risk of chronic 
inflam m atory processes, induced by 
undegraded bacterial wall m aterial, 
is indicated, trimethoprim  should be 
preferably applied rather than  inhi­
bitors of ribosomal protein synthesis. 
However, penicillin represents a be t­
te r  alternative in curing infections 
caused by certain bacteria, since the 
loose wall material produced under

this antibiotic is degraded much fas­
ter than  th a t of un trea ted  staphylo­
cocci [1].
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