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Letters to the Editor

Comparison ofB firagilis BEI and B vulgatus BEJ6

B fragilis BE) B vulgatis BE16

In vitro
Killing of bacteroides by human polymorphonuclear

leucocytes: survival of an inoculum of 7-0 after
90 min* 5.4 6-6

Inhibition of the killing ofE coli EB 1 in the presence
of bacteroides after 90 mint 32 50

Complement depletion by bacteroidest 93 3 90-2
In vivo

Survival of bacteroides in monoinfections after
three days (inoculum 8.3)* 6-4 2-0

Survival ofE coli in the presence of bacteroides after
six dayst 2200 4 9

*log viable count
tInhibitory index: viable count of E coli in the presence of bacteroides divided by the viable count of E
coli alone
tCH,s in serum after absorption with bacteroides cells: percentage of control serum, treated with
phosphate buffered saline.
Methods of in vitro experiments are described by Vel et al'" and those of in vivo experiments by
Verweij-van Vught"

Dr Vel and others reply as follows:
Inhibition of phagocytosis and killing of
facultative bacteria by polymorphonuclear
leucocytes in the presence of anaerobic
bacteria is regarded as a possible mechan-
ism by which mixed infections with these
bacteria can develop.' As many other
authors have done, we studied the inhibi-
tion of killing in vitro and the effects of
anaerobes on the clearance of facultative
bacteria in vivo.'"-' In vitro we found
inhibition of the killing of facultative bac-
teria by human polymorphonuclear leuco-
cytes, provided this killing was dependent
on complement.'0 This inhibition could be
achieved not only with anaerobes but also
with other complement depleting organ-

isms such as Staphylococcus aureus or

Zymosan."' In vivo, in a mouse skin model,
we found reduction of the clearance of
Escherichia coli when it was inoculated
simultaneously with Bacteroides fragilis."
We suggested that the failure to find such
an effect by Reznikov et al9 might have
been caused by their E coli strain not
requiring complement for its killing. Their
proof that the E coli strain which failed to
maintain itself in the presence of B fragilis
in an experimental infection does need
complement to be killed in vitro rules that
explanation out.

In our further experiments, the results of
which are shown in the Table, B fragilis
and B vulgatus behaved similarly in inhibit-
ing the in vitro killing of E coli by
polymorphonuclear leucocytes; however,
in vivo B fragilis had an inhibiting effect on
the clearance of E coli and B vulgatus did
not. The presence or absence of synergy
seems to be related to the virulence of

these strains in monoinfections and not to
their in vitro killing, complement consump-
tion, or inhibition of killing of E coli. We
therefore conclude that the synergistic
effect in vivo is dependent on the virulence
of the "helper organism." Furthermore,
the virulence of the E coli strain is also of
critical importance, since in our hands only
with doses within certain narrow ranges
can the synergistic effect be seen, not only
in our mouse skin model but even more so

in an intraperitoneal mouse model (unpub-
lished data).
We therefore believe that our recent

results can explain those of Reznikov et al9:
the ability to consume complement and to
inhibit phagocytosis and killing in vitro is
no guarantee of synergy in vivo. In our

opinion, however, inhibitory effects on

phagocytosis and killing may still play a

crucial part in the pathogenesis of mixed
infections, provided the individual bacteria
are virulent enough.
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