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Tetradecanoylphorbolacetate (PA) a potent tmur-pmting and pm- 
infl-tory agent (Hecker 1971) is the only T-lynphocyte mitogen knm which 
can dispense with the macrophage requirenent for proliferative responses 
(Rosenstreich & lfizel 1979). We examined the effects of nine related mqmunds 
as lymphocyte mitogens by monitoring 3H-thymidine incorporation by Ficoll-Faque 
separated h m  blood mononuclear cells (Gordon & Nouri 1981). The mmitogenic 
effects of the cmpounds on Mixed Lynphocyte Responses (hm) using lvnphocytes 
frun 2 unrelated donors were studied in the same way. 
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?he pro-inflamnatory but non-tmur pmting diesters 12WPAA and 1mAA 
(Fig. 1) were only weakly active as mitogens. The corresponding G13 mono- 
esters had similar activities to TPA, suggesting that the polarity of G20 is 
inportant for hydrogen-bonding to cell membrane proteins. As the parent 
alcohol phorbol was inactive, this suggested that esterification at G13 is 
necessary for activity, possibly by increasing lipid solubility. ,Sapintoxin A 
had a similar activity to P A  but its 5-OH analogue, Sapintoxin B, had reduced 
activity. The possibility of intemlecular hydrogen bonding between the G 5  
and C-20 OH groups could reduce the availability of the G20 position for 
binding. The 4a-analogue of Sapintoxin A was inactive as a lynphocyte mitogen 
demonstrating the importance of the ring AB-trans configuration for activity. 
All of the 12-deoxyphorbol esters, including the non-pmting diesters acted 
as d tog ens in the MTX system, being mre potent than PA. These results 
suggest that either a different mchanisn is involved in w-mitogenicity or, 
more likely, that mitogenicity involves a two-stage signal, only one of which is 
required in co-mitogenicity. The non-pmting esters m y  be capable of 
fulfilling one signal but only partially triggering the second signal. 
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