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Fig. 1. The Growth, pH change and Toxin Preduction of

C. diphtheriae, PW 8.
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ABSTRACT

Studies on the Mechanism of Toxin
Production in Corynebacterium Diphtheriae

Woo-Hyun Chang and Yong-Woe Cinn

Department of Microbiology, College of Medicine,
Seoul National University

Corynebacterinm dipheriae produces potent exotoxin
which acts a major role in the pathogenesis of diph-
theria. To understand the pathogenesis of diphtheria,
we must explain how the organisms become estab-
lished in the local lesion, understand the conditions
under which toxin is synthesized and released by the
C. diphtheriae and elucidate the nature of the toxin
molecule and the mechanism by which it kills the
susceptible host.

Diphtheria toxin is only synthesized by the strains
of C. diphtheriae which are lysogenic for particular
bacteriophage and which are growing under conditions
of limiting iron content in the culture media. The
toxin is released into the external culture media as
it is formed during the growth and only trace can
be detected from the bacteria themselves.

Barksdale and his co-worker suggest that under
certain conditions induction of prophage to the
Yegetative state by ultraviolet radiation may accele-
rate the release of toxin and enhance its yield several
fold, Pappenheimer and his co-worker showed that
toxin protein was synthesized de nove from amino
acid by growing organisms.

In the present work we have followed intracellular
and extracellular toxin production, pH change, and
growth of C. diphtheriae PW 8 growing in iron free
and iron containing medium. The results are summe-
rized as follows.

1. The highest toxin production was obtained at
10 hour culiure in pH corrected iron free medium.
The toxin production rate at 10 hour was 3.4 Li/
OD/hour.

2. In the pH uncorrected iron free medium toxin
production was slow but accumulated toxin value was
the same as that in pH corrected iron free medium
after 35 hour culture.

3. 10° MRD/m! of toxin was detected in iron
containing culture fluid.

4. Intracellular toxin of iron free culture was
2x10° MRD/mg protein and that of iron containing
culture was 3X10° MRD/mg protein.
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