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The natural mammalian phagocytosis stimulator tetra- 
peptide tuftsin stimulated also the phagocytosis of the uni­
cellular Tetrahymena. The selectivity o f the Tetrahymena 
was not com plete, as threonin-free tuftsin provoked a 
greater response. Treatment with tuftsin did not develop  
functional imprinting, however the binding capacity of cell 
membrane significantly increased after the first treatment.

Tuftsin , a te trapep tide  (y-globulin fraction) com ­
posed of th reon ine, lysine, proline and arginine, 
stim ulates the phagocytotic activity of the leucocytes 
[1, 2]. Since histam ine has a sim ilar effect on the 
leucocytes, and also stim ulates the phagocytosis of 
the unicellular Tetrahym ena  [3, 4], it seem ed w orth­
while to exam ine w hether tuftsin , too , had an influ­
ence on the unicellular, and w hether it w ould, like 
h istam ine, induce im printing [3—5] at tha t low phy­
logenetic level.

Prelim inary experim ents perform ed with different 
(1CT10—10-5 m ) concentrations of tuftsin (prepared 
by D r. S. B ajusz, Institu te  of D rug Research, 
B udapest) had shown tha t 1CT7 m tuftsin was m ost 
suitable for the purpose of the experim ent. Tetrahy­
m ena pyrifo rm is  G L  cells, m aintained in Bactotryp- 
ton  and yeast extract containing m edium  at 28 °C 
were exposed to  tha t concentra tion , and w ere simul­
taneously fed C hinese ink, for 10 m in, were spread 
on slides, dried and exam ined for the num ber of 
Chinese ink containing vacuoles. The m ean value 
was calculated for each group and was rela ted  to the 
control value as 1 (phagocyte coefficient =  PC). The 
Fig. 1 shows m ean values calculated from  five replica 
experim ents. Cells trea ted  for 24 h for the first time 
w ith tuftsin were exam ined for vacuole counts seven 
days la ter, e ither with or w ithout 10-min reexposure 
to  10~7 m  tuftsin. The threonine-free fraction of tu ft­
sin was also tested  for influence on phagocytosis. The
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Fig. 1. Effect of tuftsin (T + )  or threonine deprived tuftsin 
(T —) on the phagocytotic coefficient (PC) of Tetrahymena 
immediately after the first treatment (C/T +  , C/T —) or one  
week after it with (T + /T  +  , T —/T —) or without (T + /C , 
T —/C) repeated treatment. Values are given as percent 
related to the untreated control (C/C) as 1. S —p < 0 .0 5 .

intergroup differences w ere evaluated for signifi­
cance with S tuden t’s t-test.

Tuftsin stim ulated the phagocytosis of the Tetrahy­
m ena  similarly to  histam ine. It follows tha t uni-and 
m ulticellular organism s are equally responsive to 
stim ulators of phagocytosis. The response of the uni­
cellular (Tetrahym ena) is nevertheless less selective, 
for it showed a sim ilar (or even greater) response to  
histidine in earlier studies [6], and to  the threonine- 
deprived tuftsin fragm ent in the present studies, 
com pared to  the stim ulant proper. M oreover, p ri­
m ary interaction with tuftsin or its th reonine-free 
fragm ent did not durably stim ulate the phagocytic 
activity, to  judge from  decline of the la tte r in a la ter 
stage of the experim ent.

To obtain inform ation on the im printing potential 
o f tuftsin, we com pared the binding of F ITC -labeled 
tuftsin betw een prim ary and second exposure. W hile 
neither tuftsin nor th reonin  deprived tuftsin im ­
printed the Tetrahym ena  for a fu nction al (phagocyto­
tic activity) change, the form er im prin ted  it for a 
g reater binding, to judge from  a 25.1%  (p < 0 .0 5 )  
increase in binding capacity at reexposure. Im prin t­
ing by the threonine-deprived fraction was m ore than 
twice as effective (55.9% , p < 0 .0 1 ) . These observa­
tions support the im plication [7] tha t the binding and 
action of active m olecules do not necessarily show a 
parallelism .
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