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Abstract-The ben~imid~ole derivative, oncodazole, has known col~hicine~~ike activity toward the micro 
tubular apparatus. Our investigations have now shown that this similarity is extended to the effects of 
oncodazole on the turnover of 3Lp labelled phosphatidyl inositol in lymphocytes stimulated with Concana- 
valin A. This inhibition was dose dependent, at IOFM oncodazole, there was inhibition of both basal and 
Con-A stimulated ‘*p incorporation, whilst at lO_jM there was no basal inhibition and there was increased j2p 
incorporation into phosp~tidyi inositol with Con-A. 

There is now increasing evidence to suggest that the 
imidazole class of drugs, including the benzimidazoles, 
may have some previously unforseen effects on the 
immune system. It is known for example that niridazole 
~AmbiIhar) is a potent inhibitor of cell mediated immu- 
nity 11, 2 1 and wifl prolong the survival of tr~splanted 
allografts. 13 1 Miconazole (Daktarin) has recently been 
shown to inhibit mitogen induced lymphocyte blast 
transformation 141; metronidazole (Flagyl) has been 
shown to prolong allograft survival [ 51, as has dacarba- 
zine (DTIC) I61. These cited examples are suppressors 
of the immune system. but there are some imidazoles 
which are known to stimulate: these include levamisole 
171 and thiabend~ole ISI. 

During investigations into the properties of imida- 
zoles our attention was drawn to the properties of 
oncodazole (R 17934), methyl i S-(2-thicnylcarbonyl)- 
I~-~nzimidazol-2-y1] carbamate. a synthetic com- 
pound exhibiting ~titumour~ activity in both experi- 
mental and human neoplasms [ 9 1 and causing complete 
disappearance of microtubules from mitotic and inter- 
phase cells in culture I 101. This antimitotic property of 
oncodazole has been said to be indentical in its effect on 
the microtubular apparatus to colchicine 191. It has 
recently been shown that colchicine affects many mem- 
brane properties, for example, lateral mobility of sur- 
face membrane markers and receptors; many of these 
events involve concanavalin A (Con A) including the 
mitogen induced aggregation of PMN’s, fibrobiasts and 
hepatoma cells which are inhibited by colchicine [ 1 l- 
131 and the reversal by colchicine of Con A inhibitors 
of lymphocyte immunoglobulin receptor capping [ 14- 
IS]. In addition to these effects on memb~~~s, colchi- 
tine has also been shown to inhibit Con A induced 
lymphocyte transformation early on in blast transfor- 
mation I 17, 181 and it has also been shown to inhibit 
phosphatidyi inositol (P I) turnover in lymphocytes 
f 191 induced by Con A. It will inhibit both basal and 
Con A stimulated incorporation of [%I] inositol into 
phosphatidylinositol. 

These various findings led us to investigate whether 
oncodazole, as an inhibitor of mi~rotubul~ function, 
would likewise inhibit the turnover of membrane phos- 

phatidyl inositol in both the resting and stimulated 
Iymphocyte. The results are shown in Table I; the term 
“*P ratio’ refers to the ratio of the test situation:controi 
for each individual experiment. At a concentration of 
10e3M the drug inhibited basal turnover of 32P since in 
ail cases the c.p.m. were below those of the control with 
a mean 32P ratio of 0.84. A similar mean ration of 0.83 
was obtained in the presence of Con A, indicating that 
oncodazole also inhibited Con A stimulated incorpora- 
tion of 32P. At a concentration of 1VM oncodazole 
there was little difference between the controls and 
those lymphocytes treated with this concentration of 
drug. This suggests that there was no inhibition of basal 
turnover. In the presence of Con A and oncodazole 
(lo-‘M) there was definite stimulation of the lympho- 
cytes with a mean 32P ratio of 1.52, being no different 
from the Con A stimuiated cells alone. In other experi- 
ments (data not induded) lO_‘M oncodazole gave 
supporting evidence that this drug inhibits both unstim- 
ulated and Con A-stimulated 32P incorporation into PI 
in a dose-dependent manner. 

From the work of Schellenberg and Gillespie, using 
1 3H 1 inositol incorporation into phosphatidyl inositol 
of lymphocyte membranes, colchicine exerts its effects 
through a direct interaction with tubulin or tubulin-like 
protein in membrane. Oncodazole possesses similar 
properties in its inhibition of tubulin polymerization 
1201 and may this act by a similar mechanisnl. It is, 
however, possible that oncodazole may directly affect 
an enzyme or enzymes involved in lymphocyte mem- 
brane PI turnover. 

It is now well established that the induction of 
lymphocyte blast tr~sformation by lectins, including 
Con A, results in a rapid ~iggering in the turnover of 
membrane phosphatidyl inositoi 12 I]. It is believed that 
this enhanced PI turnover is an essential, if not the 
primary, requisite of lymphocyte activation. Further- 
more, these studies have shown that inhibition of PI 
turnover with oncodazole inhibits mitogen induced 
blast transformation. The implications of these endings 
are yet to be elucidated but it seems piausible that if 
closely retated analogues of oncodazole show the same 
effect toward PI turnover in activated lymphocytes then 
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it is possible that these compounds may have some role 
to play in the suppression of lymphocyte activity to- 
ward other blast inducing agents. 

These findings contrast sharply to the known activity 
of the immunosuppressive agent imuran, which does 
not appear to have a singie mode of action. There have 
been several reports as to the mode of action of this 
imidazole: interference with coenzymes, incorporation 
into nucleic acids. inhibition of enzymes. alteration of 
purine interconversions, inhibition of de tmvo purine 
synthesis and binding to amino acids. (22 i. However, 
there does not appear to be any evidence that this 
immunosuppressant affects PI turnover in activated 
lymphocytes as does oncodazole. 
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