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Tumor-Promoting Croton Oil Factor Tetradecanoyl-Phorbol-Acetate Stimulates 
Thymidine Incorporation into Normal and Con A Stimulated Lymphocytes 

Tet radecanoyl -phorbol -ace ta te  (TPA) has been found 
to be mitogenic  in dense cultures of 3T3 f ibroblasts  1, 2 an 
effect which is accompanied  by  changes in l ipid me tab-  
olism 2. Both  observat ions  suggest t h a t  lymphocy tes  m a y  
be s t imula ted  by  T P A  in analogy to p lan t  lectins a. In  
the  following paper  we repor t  on increased thymid ine  
incorpora t ion  into normal  and Con A s t imula ted  spleen 
cells t rea ted  wi th  TPA.  

Material and methods. Spleens were asept ical ly  r emoved  
from 7-8-week-old N M R I  mice (Stiddeutsche Versuchs- 
t ie r farm Tnt t l ingen,  SPF).  Cells were teased out  by  
slowly passing t h e m  10 t imes  th rough  a disposable syringe 
wi thou t  needle (Stylex Syringes Pharmasa l  Lab. Glens- 
dale, Cal., 1 ml) in about  I ml  med ium (MEM, Biocnl t  
supplemented  wi th  10% fetal  calf serum-Flow).  The  
suspended cells were di luted wi th  1 ml  med ium and 
fi l tered th rough  sterile gaze (Schweizerische Seiden- 
gazefabrik,  CH-Zi i r i ch ;  Stabi l i tex  7-200, corresponding 
to 200 ~m. The cell suspension was di luted to give 10 ~ ceils/ 
ml and d is t r ibuted  in 200 ~I por t ions  into a micro t i te r  
plate  (Mikrot i terpla t te  Greiner, Ntir t ingen,  Germany,  
f lat  bot tom).  

T P A  (kindly supplied by  Dr. E. HECXER) dissolved in 
d imethylsul foxide  (DMSO) was added to give a final  
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Fig. 1. TPA induced stimulation of thymidine incorporation into 
mice spleen ceils (72 h). 

concent ra t ion  of 0.005% DMSO. Con A (Calbiochem) was 
di luted in MEM. 3H- thymid ine  (Amersham, 0.5 IzC/ 
culture) was added in saline and the  incorpora t ion  s topped 
by  the  addi t ion  of sodiumdodecylsul fa te  (final concentra-  
t ion 0.2%). The  cell lysate  was p ipe t ted  onto fi l ter paper  
disks (Wha tman  3 mm,  2.3 cm) using an au tomat ic  f i l ter  
paper  dispenser 2. Af ter  ex t rac t ion  wi th  5% TCA (3 •  
and 5% acetic acid (1 • the  dried f i l ter  papers  were 
counted  in a l iquid scint i l la t ion counter  using 2 ml  of a 
s t andard  to luene scint i l la tor  (Liquifluor, New Eng land  
Nuclear,  Bos ton) .  

Results and discussion. As Figure  1 demonstra tes ,  T P A  
s t imulates  thymid ine  incorpora t ion  into spleen ceils 
af ter  a 72 h incubat ion.  This  s t imulat ion,  however,  
is only about  1/10 of the  effect obta ined  wi th  Con A, if 
compared  a t  max ima l  s t imula t ing  concentrat ions.  

If t i le l ymphocy tes  are incubated  s imul taneously  wi th  
T P A  (10 .6 M) and Con A (varying concentrat ions)  no 
po ten t i a t ing  effect is observed (Figure 2). If, however,  the  
cells are pre incubated  for 12 h wi th  Con A alone, the  
s t imula t ion  is s ignif icant ly  enhanced. On the  o ther  hand,  
lymphocytes  pre incubated wi th  T P A  before adding Con A 
are less s t imulated,  provided  the  pre incubat ion  period 
was longer t han  6 h. (A cyto toxic  effect of T P A  on lympho-  
cytes appears  to be ruIed ou t  by  the  observa t ion  t h a t  TPA,  
when incubated  s imul taneously  wi th  Con A, does not  
affect s t imula t ion  of t hymid ine  incorporation.)  

These observat ions  are consis tent  wi th  the  idea tha t  T P A  
induces membrane  changes 2. These membrane  changes 
m a y  imply  the  'mask ing '  of Con A binding sites. If  T P A  
is added to lymphocy tes  a l ready t r iggered by  Con A, any 
masking  of Con A receptors  has no effect. In  this case the  
weak mitogenic  act ion of T P A  can add up to the  Con A 
st imulat ion.  However ,  a s tabi l iz ing effect by  T P A  as 
observed by  v a x  DUUREN 4 and us 5 m a y  explain as well  
the  higher  s t imula t ion  index  measured  if Con A tr iggered 
lymphocy tes  are ' p romoted '  by  TPA.  

Zusammenfassung. Crotonblfaktor  T P A  s t imul ier t  den 
Thymid ine inbau  in L y m p h o z y t e n  (MXusemilzzellen) um 
den F a k t o r  10 weniger  als Con A. T P A  vorbehande l te  
Milzzellen lassen sich mi t  Con A weniger hoch stimulieren,  
w~hrend Con A <~getriggerte~ L y m p h o z y t e n  durch T P A  
zusgtzl ich s t imul ier t  werden kbnnen. 
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Fig. 2. Con A induced stimulation of thymidine incorporation into 
mouse spleen cells coincubated with 10 -6 M TPA after 72 h. O, Con A 
only (72 h); o, Con A and T,PA simultaneously (72 h); El, Con A 
preincubated (12 h) ; A, TPA preincubated (12 h). Standard deviations 
are given; 6 cultures/point. 
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