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Kop0Trcrte co06menna HeC~T HCKatOqnTenbHO aBT0p. -- E1 r e sponsab le  de  los i n fo rmes  reducidos ,  es t£  el au to r .  

S h o c k  Ef f ec t s  o n  EugIena  gracilis: T h e  E f f e c t  o f  t h e  

T h e r e  is some ev idence  to  s u p p o r t  t he  v iew t h a t  b o t h  
t h e  m a g n i t u d e  of t h e  p ressure  a n d  i ts  d u r a t i o n  are  of  
s igni f icance  in  assess ing t h e  r e l a t i on  b e t w e e n  pressure  
v a r i a t i o n  a n d  biological  response  1-4. F u r t h e r  ev idence  
s u p p o r t i n g  t h i s  v iew is p r e sen t ed  below. 

Materials and methods. F r e s h  cu l tu res  of Euglena gra- 
cilis were  used. 5 m l  of eug lenas  in  l iqu id  n u t r i e n t  were  
p i p e t t e d  in to  7 sma l l  v ia l s  so t h a t  each  cu l tu re  c o n t a i n e d  
a p p r o x i m a t e l y  t h e  s ame  c o n c e n t r a t i o n  of o rgan i sms .  
The re  were t h o u s a n d s  of eug lenas  in  each  vial ,  b u t  t h e  
n u t r i e n t  a p p e a r e d  colorless, i n d i c a t i n g  a n  excess of 
n u t r i e n t .  

Two shock  levels,  20 a n d  40 p o u n d s  pe r  squa re  i n c h  
(%0; 1.21 a n d  2.41 k g / c m  z, r espec t ive ly )  a n d  3 p re s su re  
d u r a t i o n s ,  25 ~sec, 4 a n d  10 sec, were  s tud ied .  A n  a i r -  
loader ,  p r e v i o u s l y  desc r ibed  4, was  used  t o  de l ive r  t h e  
shock.  T h e  p h o t o - t h e r m a l - t r o p i c  r e sponse  for  e ach  c u l t u r e  
was  s tud ied  i m m e d i a t e l y  a f t e r  shock.  

A d i s sec t ing  mic roscope  w i t h  s u b - i l l u m i n a t i o n  p r o v i d e d  
t h e  l i g h t  a n d  h e a t  source.  T h e  cu l tu re s  were  v iewed  a t  
10 a n d  30 magn i f i ca t i ons .  A s t o p - w a t c h  w as  used  to  
m e a s u r e  t h e  l e n g t h  of t i m e  i t  t o o k  for t h e  cu l t u r e  to  
r e spond  to  l i gh t  a n d  hea t .  Cu l tu res  were a l l owed  to  cool  
a b o u t  t 5 ra in  b e t w e e n  m e a s u r e m e n t s .  

Table I. The relation between the pressure magnitude and its 
duration 

Control Shock Level (V) 
20 40 

Pressure 0.25 ~ksec 16.300 :h 0.008 15.85 ± 0.012 
Duration 4 22.5 :h 2.2 11.360 :t: 0.008 12.91 :t= 2.58 
(see) 10 14. 90 :t: 0.01 11.74 :t: 4.03 

The means, in sec, along with the 99% confidence limits are indicated. 

P r e s s u r e  D u r a t i o n  

Results. The  cu l tu re s  d i sp l ayed  a r a n d o m  m o v e m e n t  
a t  f irst .  The  b o t t o m  of t h e  vial ,  n e a r  the  l i gh t  source,  
was  t h e  f i r s t  to  ge t  w a r m ,  fol lowed b y  t h e  sides of t he  
via l .  As t h e  b o t t o m  of t he  v ia l  w a r m e d ,  eug lenas  m o v e d  
t o w a r d  t h e  top.  As t h e  s ides w a r m e d ,  t i le  eug lenas  m o v e d  
t o w a r d  t he  center .  As soon as t h e  r a n d o m  m o v e m e n t  of 
t h e  cu l tu re  b e c a m e  d i r ec t i ona l  t o w a r d  t h e  t op  a n d  center ,  
t h e  t ime ,  in  sec, was  recorded.  

Shocked  cu l tu res  were qu icke r  to  r e spond  to w a r m t h  
a n d / o r  l igh t  t h a n  t he  con t ro l s  (Table  I). Since t h e  con-  
t ro l s  b e h a v e d  s imi lar ly ,  i t  is a p p a r e n t  t h a t  t h e  n e g a t i v e  
t rop ic  r e sponse  is n o r m a l  for  euglenas .  T h e  shock  pulse  
m u s t  h a v e  r ende red  t h e m  more  sens i t i ve  to  w a r m t h  a n d  
poss ib ly  l ight .  T h e  shock  effect  was  s ign i f ican t ,  b u t  t h e r e  
was  no  s ign i f i can t  d i f ference  b e t w e e n  t h e  s h o c k  levels  
(Tab le  I I ) .  

D e p e n d i n g  on  t h e  p ressure  d u r a t i o n  t h e  n e g a t i v e  t rop ic  
r e sponse  for  shocked  cu l tu re s  occu r red  in 5 2 - 7 2 %  of t h e  
t i m e  requ i red  for  a n o r m a l  response .  T h e  v a r i a t i o n s  be-  
t w e e n  t h e  p ressu re  level  g roups  a n d  p re s su re  d u r a t i o n s  
i n d i c a t e  t h a t  b o t h  p ressu re  level  a n d  p ressu re  d u r a t i o n  
a re  d e t e r m i n a t e  f ac to r s  in  assess ing t rop ic  r e sponses  of 
euglenas .  T h e  h i g h l y  s ign i f i can t  p ressure  level  x p ressure  
d u r a t i o n  i n t e r a c t i o n  s u p p o r t s  t h i s  h y p o t h e s i s  (Tab le  I I ) .  
T h e  s lowes t  r e sponse  was  for  t h e  25 ~sec p ressure  d u r a -  
t ion  for  b o t h  shock  levels  (Tab le  I). However ,  eug lenas  
shocked  a t  40 ~ r e s p o n d e d  more  qu ick ly  t h a n  those  a t  
20 V for  a 25 ~xsec p ressure  d u r a t i o n .  Responses  to  longer  
p ressu re  d u r a t i o n s  were d i s t i n c t  on ly  for 20 ~, whereas  
w h e n  b o t h  shock  levels  are  cons ide red  responses  for  
longer  p ressu re  d u r a t i o n s  were a b o u t  t he  s ame  5. 

Rdsumd. Les cu l tu res  d'Euglena gracilis on t  6t6 sou-  
m i s t s  & des  chocs  de 20 et  40 V (1,21 e t  2.41 kg/cm2). L a  
press ion  engendr4e  p a r  u n e  p u l s a t i o n  d u r a i t  de 25 btsec, 
4 e t  10 sec. L a  dur6e  de la p ress ion  se rv i t  de cr i t~re  p o u r  
4va lue r  les effets  des  n i v e a u x  61ev6s du  choc a t m o s p h 6 -  
r ique  sur  le p h o t o - t h e r m o t r o p i s m e  d'Euglena graeilis. 
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Table II. Analysis of variance 

Source of variation Degrees Sums of Mean Variance 
of free- squares squares ratios 
dom 

Control vs. treatment 1 385.3 385.3 183.5" 
Pressure level 1 4.3 4.3 2.0 
Pressure duration 2 97.8 48.9 23.3 
Interaction 2 33,6 16.8 8.0 b 
Between groups 6 521.0 86.8 41.4 
Within groups (error) 35 73,0 2.1 
Total variation 41 594 

n Significant, P<O.O01. b P<O.O1. 
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