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Cytochalasin B inhibits lymphocyte 
transformation through 
its effects on glucose transport 
THE effects of the fungal metabolite, cytochalasin B, on lympho
cyte transformation induced by mitogenic plant lectins have 
been much studied1

-
7

• Results have generally been interpreted 
in terms of the known effects of cytochalasin Bon the microfila
ments of the cellular cytoskeleton. A potential site of action 
which has been largely ignored lies in the inhibitory effects of 
cytochalasin B on metabolite transport . Cytochalasin B is a 
potent, competitive inhibitor of erythrocyte glucose transport 8 , 

and we have shown that it also inhibits thymocyte glucose 
transport, and that concanavalin A-stimulated glucose transport 
is more sensitive to this inhibition". Glucose transport has been 
shown to be rate-limiting for thymocyte glycolysis10 • Also, 
glucose has been found to be essential for mitogen-stimulated 
DNA synthesis in lymphocytes11

, and we show here that cyto
chalasin B can exert its inhibitory effect on DNA synthesis by 
inhibiting glucose transport. 

We titrated the proliferative response of rat thymus lympho
cytes to concanavalin A with various concentrations of glucose 
and cytochalasin B (Fig. 1). In the absence of cytochalasin B, 
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Fig. 1 The effects of glucose and cytochalasin B on 3H
thymidine incorporation into concanavalin A-stimulated rat 
thymocytes. Rat thymus lymphocytes from male, outbred, 7-8 
week old Wistar rats were prepared in sterile phosphate buffered 
saline" and cultured in 200-111 microtitre wells at a density of 5 x 
10'; per mi. The medium was glucose-free Eagle's medium+ 15% 
dialysed horse serum (dialysed for 24 h against five changes of 
sterile phosphate buffered saline) + 50 11M 2-mercaptoethanol. 
Concanavalin A was present at a final concentration of 10 J.lg 
mt · 1. Cytochalasin B was maintained as a stock solution at 
- 20 C (20mM) and was diluted in phosphate buffer on the day of 
use. The final concentration of dimethyl sulphoxide (used in the 
cytochalas in stock solution) in the cultures was less than 0.1 %. 
After 24 h, 3 H-thymidine was added to each well, and the cells 
were collected on filter paper (using a Skatron automatic harves
ter) after a further 16 h, and counted for radioactivity. The 
results are the average of three experiments, each performed in 
triplicate, in the which the pattern of the response was the same 
on each occasion. Background "H-thymidine uptake was around 
200 c. p.m. The graphs show the effect of glucose in the presence 
of concanavalin A plus (e), no addition; ( 0 ), 0.1 11M cyto
chalasin B; (.), 0.5 11M cytochalasin B; ( 0 ), 1.0 11M cytochala-

sin B; ( .& ), 5.0 11M cytochalasin B. 
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the effect of glucose was biphasic, while little DNA synthesis 
was observed in the absence of added glucose. Very low concen
trations of glucose (50 ~M) caused a substantial stimulation of 
3H-thymidine uptake, and a further smaller stimulation was 
observed as the concentration of glucose became saturating for 
the glucose carrier (Km = 0.3 mM, ref. 1 1). The effects of cyto
chalasin B were clearly dependent on the glucose concentration 
in the medium. In the absence of glucose, or at low concentra
tions, cytochalasin B was inhibitory at all concentrations tested . 
A stimulatory effect of low concentrations of cytochalasin 8 2

·' 

was only observed at supersaturating glucose concentrations. 
From Fig. I it is clear that glucose can overcome the inhibitory 
effects of cytochalasin B, as one would expect if the inhibition of 
glucose transport bycytochalasin B were competitive. Strangely, 
studies in lymphocytes13 have failed to observe competitive 
binding of glucose and cytochalasin B to high affinity plasma 
membrane sites. This has been observed in erythrocytes", and the 
concentrations of cytochalasin B which inhibit lymphocyte glucose 
transport• are close to the reported affinity of the erythrocyte 
glucose carrier for cytochalasin B. 

Glucose is probably required in lymphocyte proliferation for 
the synthesis of precursors. The de novo synthesis of purines and 
pyrimidines may be essential for lymphocyte proliferation12

• 

Similarly, cytochalasin B induced inhibition of phospholipid 
metabolism in mitogen-treated lymphocytes may result from a 
lack of a-glycerophosphate due to an inhibition of glycolysis 3

. It 
is particularly interesting to note that lymphocytes escape the 
inhibitory effects of cytochalasin B within a few hours of addi
tion of the mitogen3

·'. 

In conclusion, our results suggest that greater care should be 
taken in interpreting the effects of cytochalasin Bon lymphocyte 
transformation, which may be primarily due to effects on meta
bolite transport. This caution may be applied to the many other 
systems in which cytochalasin B has been used, and in which 
glucose is an important source of energy, or precursors. 
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Association between an 
HLA haplotype and low 
responsiveness to tetanus toxoid in man 
THE major histocompatibility complex (MHC) in man , the H LA 
gene complex, has been assumed to code not only for histocompa
tibility antigens but also for immune responsiveness and control 
of disease susceptibility 1

. Although several attempts have been 
made to delineate the existence of H LA-linked immune response 
genes (lr genes) in man, the data arc controversial 2

-
6 We 

demonstrate here a striking association between a particular H LA 
haplotype and low responsiveness to tetanus toxoid in L'itro, 
which suggests that immune suppression genes exist in man. 

Ninety-two Japanese premedical students were given a primary 
intramti'scular immunisation with tetanus toxoid (5 LF of the 
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