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It is k n o w n t h a t some l ight abso rb ing mate r ia l s , dyes pho tosens i t i ze the v a r i o u s o r g a n i s m , 
or r a t h e r the i r p r o t o p l a s m (BLUM, 1941). M a n y enzymes , p lasma p ro t e in s of t he sensi t ized 
o rgan i sms m a y become d e n a t u r a l i z e d , a n d w h a t is especial ly f r e q u e n t w i th viruses, b a c t e r i a a n d 

Ero tozoa , t h e y m a y qu ick ly d ie . T h e p h e n o m e n o n ca l led p h o t o d y n a m ( T a p p e i n e r a n d J o d l -
auer , 1904) revea l s i m p o r t a n t p lasmic changes a n d is t h e r e f o r e a useful means in ge t t i ng ac-

q u a i n t e d w i t h the b io logy , t he phys ica lchemica l b e h a v i o u r of t he p l a sma . This is w h y it sem-
ed i m p o r t a n t t o e x a m i n e the p h o t o d y n a m i c i n f luence of k n o w n dyes on the f r e q u e n c y of 
con t rac t i l e vacuo le s in the Platyophrya lata. 

Mater ia l and m e t h o d 

T h e cil iate Platyopbrya lata K A H L b reeding in root ex t r ac t were m a d e to 
last a f t e r cen t r i fuga t ion in a solution of a de te rmined ion composi t ion ( B I C Z 6 K , 

1961), then they were dyed wi th a pa r t ly pu r i f i ed solution of 1:100 000 di lu t ion 
of f luorescein, eosin, r h o d a m i n e B, rose bengale, me thy lene blue, to lu id ine blue, 
t r y p a f l a v i n , neu t ra l red, J a n u s green B and a u r a m i n O cont ro l led wi th measure-
ments of abso rp t ion - spec t rum. T h e isolated specimen was lit w i th the 500 or 
25 000 lux s t rong light of a 15 W a n d 6 V l amp. W e tried to e l imina te the heat 
e f fec t of the light by p lac ing a thin C u S O i solut ion between the l ight source a n d 
the hang ing d r o p . O n the average we examined 25 specimens each t ime. A f t e r 
reading off 10 f requencies in each case we inserted a pausa of 5 minutes . 

Resu l t , discussion 

W e expected a m a j o r e f fec t f r o m the xan thene dyes a m o n g t h e sensit izing 
agents because they a re well inducible, the i r p h o t o d y n a m i c e f fec t , the i r pho toox i -
da t ion are k n o w n to be grea t ( H E R T E L , 1906; J O D L B A U E R a n d H A F F N E R , 1921; 
G I L B E R T , 1942; L A B O S , 1966a, b). Besides this H Y M A N and H O W L A N D (1940) h a v e 
demons t r a t ed of t w o members of these dyes , t ha t injected in to an Amoeba, they 
caused ove r -ac t iv i ty of the vacuoles. T w o dyes, eosin and rose bengale have sin-
ce then been in the h ighl ight of interest . 

O u r results a re shown in the table . T h e measured results, the averages re fer 
to the func t ion of vacuoles con t rac t ing in in tervals shor te r than 20 sec. W e h a v e 
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expressed the vacuo la r f r e q u e n c y increase and decrease not on ly in % bu t a lso by 
the quo t i en t of the average sums of the vacuo la r f r equency of the an imals b e f o r e 
and a f t e r dy ing . Eva lua t ion was d i f f i cu l t because pa r t of the sensit ized an imals 
encysted (Table) . Encys tmen t changes the no rma l r h y t m of v a c u o l a r pulsa t ion be-
fo re the ro ta t ing m o v e m e n t a c c o m p a n y i n g encys tment . W h e n the Platyophrya 
died be fo re ro ta t ion we could not expla in the f luc tua t ion in the c o n t r a c t i o n of 
the vacuole. F u r t h e r m o r e cer ta in dyes m a k e the i r toxic in f luence fe l t even in a 
1:100 000 di lut ion which is no t identical w i th the damag ing e f fec t resul t ing f r o m 
pho toox ida t ion . We th ink here of me thy lene blue, to lu id in blue a n d J a n u s 
green B. 

T a k i n g all this in to cons idera t ion the fo l l owing m a y be s ta ted : 
1. In the ma jo r i t y of cases vacuola r pulsa t ion becomes accelera ted in the 

photosensi t ized animals as c o m p a r e d to the u n d y e d an imals . In respect of this 
e f f ec t the fo l lowing o r d e r m a y be established in the x a n t h e n e dyes : 

eosin > rose bengale > rhodamine B > f luorescein . 
T h e J a n u s green B belonging t o the m o n o - a z o g r o u p has p r o v e d t o be a ve ry 

e f fec t ive sensit izer; it increases vacuo la r f r e q u e n c y by a large pe rcen tage a n d re-
acts most intensively to a s t ronger light. TTie d i f f e r ence between the v a c u o l a r 
f r equency of colourless and d y e d animals f u n c t i o n i n g wi th decreasing t endency 
under the inf luence of l ight. 

T h e p h o t o d y n a m i c e f fec t of neut ra l red an a u r a m i n O is m o d e r a t e , al-
though at 25 000 lux the qu icken ing of the vacuo la r f r e q u e n c y is cons ide rab le 
w i th these too. 

2. T h e increase of light intensi ty caused in its total ave rage an increase in 
the number of con t rac t ions w i th all sensitizers. As it was t o be expec ted , the 
react ion of the xan thene dyes is most conspicuous in this respect also. P h o t o r e a c -
t ion a t 25 000 lux took place in a lmost the same o rde r of the dyes as a t 500 lux. 

3. T h e smaller p a r t of the sensitized Platyophryae (also the u n d y e d ones) 
responded to light wi th the s lowing d o w n of the vacuo la r con t rac t ions . D i f f e r e n t -
ly f r o m the other indexes this opposed t endency is expressed by values unde r 
1. In m y opinion these indexes h a v e r a the r a p recar ious va lue in a p p r e c i a t i n g 
the phenomenon of p h o t o d y n a m since they express the f r equency of decreas ingly , 
weak ly func t ion ing vacuoles . In spi te of this f ac t it is conspicuous, t h a t t h e in-
dexes re fe r r ing to xan thene dyes do not exceed an ave rage of 0,8, whi le the t h y a -
z iner a re all below thei r value , i. e. the in te rva ls of con t rac t ion f r e q u e n c y in the 
undyed s ta te and those occuring at 500 lux a f t e r dy ing a re cons ide rab ly g rea te r 
here . 

4. Some degree of regu la r i ty may be detec ted t h e f requencies of the u n -
changed, quickening and s lowing con t rac t ions shown in brackets . In eahc series 
of exper iments the n u m b e r of vacuola r f r e q u e n c y of u n d y e d , then sensit ized spe-
cimens unde r the inf luence of ligth was as f o l l ows : 

unchanged < qu icken ing > slowing, 
i. e. unde r the inf luence of light the vacuoles con t r ac t ing a t s lower f requenc ies 
bccome quicker , those func t ion ing quickly do no t change o r r a t h e r slow d o w n . 

5. U n d e r the in f luence of light the vacuo la r r f equency of the photosens i t iz -
ed an imals changed, usual ly becoming qu icke r . D e p e n d i n g on the q u a l i t y of the 
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d y e a n d t h e in tens i ty of the l ight the acce le ra t ion dec reased a f t e r 10—15 m i n u t e s , 
some t imes a f t e r a longer pe r iod a n d ceased a l m o s t s i m u l t a n e o u s l y w i t h t h e loss 
oi t h e a b i l i t y of l ocomot ion . W i t h some d y e s th i s c o n d i t i o n occu red a f t e r long 
h o u r s (e. g. w i t h f luoresce in , t r y p a f l a v i n , a u r a m i n O ) . W e m a y h a v e h e r e a case 
of sensi t ized p h o t o o x i d a t i o n wh ich m a y i n a c t i v i z e D N A ( S I M O N a n d H E L E N V A N 

V U N A K I S , 1 9 4 6 ; S U S S E N B A C H and B E R E N D S , 1 9 6 4 ) , i m p o r t a n t e n z y m e s ( T A P P E I -

N E R a n d J O D L B A U E R , 1 9 0 4 ; R A P O P O R T and c o - w o r k e r s , 1 9 6 5 ) , i m p o r t a n t s t r u c t u -
r e f o r m i n g , S H - g r o u p s c o n t a i n i n g c o m p o u n d s ( W I T T N E R , 1 9 5 7 ; W A C K E R a n d c o -
w o r k e r s , 1 9 6 3 ; R E N S B U R G a n d c o - w o r k e r s , 1 9 6 5 ) . M a n y a n t i o x i d a n t s , c y s t e i n 
a m o n g t h e m , g ive e f f e c t i v e p r o t e c t i o n aga ins t th is d a m a g i n g i n f l u e n c e . T h e r e f o r e 
we m a d e a n a t t e m p t t o r e a c t i v a t e a n i m a l s sens i t ized w i t h t h e e n u m e r a t e d d y e s 
a n d no t yet no t i ceab ly d a m a g e d by l ight . W e g a v e cys te in ( 1 5 — 2 5 m M ) t o t h e 
w e a k l y m o v i n g specimen w i t h s low v a c u o l a r p u l s a t i o n . T h o s e Platyophryae in 
the p r o t o p l a s m of w h i c h the re w e r e a l r e a d y vesicles d i s t i ngu i shab le , co lescen t 
vacuoles , t h e y d ied q u i c k l y . O t h e r w i s e c i l i a r m o t i o n a n d v a c u o l a r a c t i v i t y be-
came q u i c k e r ( G r a p h ) . T h e reac t ion shows , t h a t t h e S H - g r o u p s w h i c h a r e o x i d -
a t ed d u r i n g t h e e f f e c t of p h o t o d y n a m i s m p l a y an i m p o r t a n t p a r t in t h e f u n c t i o n 
of t h e cilia c o n t r a c t i l e vacuoles . 

a o-

Time in min. 
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