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As reported by Perkins and Ciereszko (1,
2), certain macrocyclic diterpenes exert a
continuum of effects on Tesrabymena pyri-
formis, a ciliated protozoon, that extends
from decreased motility t physiological
death. To date, the macrocyclic diterpenes
tested, primarily crassin acetate, have been
extracted from gorgonian corals, but similar
comiounds exist in tobacco (3). Due to
the known effects of tobacco products on
ciliuedb;xlls and/or ti:mh( ), it seems
reasonable to suppose that the macrocyclic
diterpenes of tobacco also exert physiologi-
cal activity. Perkins and Ciereszko (2) pro-
posed that the macrocyclic diterpenes may
possess chemotherapeutic activity. If this
proposal is correct, acquisition of the com-

from a readily available source, such
as tobacco, rather than an ecosystem, ie., a
coral grotto, is more feasible.

The following investigation was conduc-
ted to determine whether the macrocyclic
diterpenes of tobacco are physiologically
active and whether the activity closely
agreed with the reported activity of other
macrocyclic diterpenes.
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MATERIAL AND METHODS

Crysulline  §-4,8,13-duvatriene-1,3-diol
(FW 306), herein referred to as 81, was
extracted from burley tobacco (Nicotiens
tabacum) and ified according to the
procedure of R and Rowland (5).

The biological model used in testing the
activity of the above compound was Tetre-
bymens pyriformis (GL). Respective meth-
ods for data acquisition have been reported
previously (2).
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-4,8,13-duratriene-1,3-diol) was extracted from

RESULTS
The effect of S1 on motility

As shown in Figure 1, the only experi-
mental concentration of £5-4,8,13-duva-
triene-1,3-diol (81) which did not elicit
a readily observable change in the motility
of T. pyriformss was 0.027 mM. After ex-
posure to 0.053 and 0.08 mM BI the cells
could completely or partially recover from
the initial effects of 81 on motility. How-
ever, at concentration of 0.106 and 0.133
mM B1 no recovery was observed.
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motility of T. pyriformis (GL).

The effect of 81 on growth

Although a concentration of 0.027 mM
‘g: did 1]:ot afu¥ uz obaem:)hl: chnsnnge in
motility of Tetrabymena, cells grew

at a lower rate and reached a final populs-
tion density below that of the controls
(Fig. 2 and Fig. 3). Increasing the concean-
tration of 81 cwofold, ie., to 0.053 mM,
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FIGURE 2. The effects of lower S1 concentra-
tions on the growth of T. pyriformis (GL).
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FIGURE 3. Population densities of T. pyriformis

(GL) after 48 hr exposure to varicus concentrs-
tions of BI.
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caused a further depression of growth rate
and final population deasity. At a §1 con-
centration of 0.08 mM, the cells did not
re.producg (Fig. 3) even though the sur-
vivors did regain 80% normal motility
(Fig. 1). The concentration of SI judged
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to be lethal for all cells is represented by
the X- axis intercept of Figure 3 and the
value is approximately 0.083 mM.

DISCUSSION

The above data establish the fact that
BI elicits responses in T.. pyriformis which
are similar to, if not the same as, the re-
sponses brought about by crassin acetate,
i.e., decreased motility, decreased popula-
tion densities, and, therefore, decreased
growth rate and/or death of the population.

However, crassin acetate (FW 376) pro-
duces a total kill of the population at
approximately 0.162 mM, whereas BI
brings about the same response at approxi-
mately 0.083 mM, ie, S1is approximately
twice as lethal as crassin acetate.

The exact mechanism whereby the above
macrocyclic diterpenes exert their effect
has, as yet, not been established, but their
chemical characteristics suggest a mem-
brane phenomenon. The compounds, being
fat-soluble, should concentrate at the lipi
matrix of the membrane with a concom-
mitant alceracion in passive and active
transport phenomena.
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