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p r o n o u n c e d  in f ishes which  are sub jec t  to  h ighe r  dosage 
of D D T  (30 p.p .m.) .  Such  changes  did no t  occur  a t  ve ry  
low dosages  (3 p .p .m.) .  
(d) Barbus stigma. The  infec ted  hepa t i c  cells were 
s c a t t e r e d  in d i s t r i bu t i on .  Necrosis  of l iver  cells, pa ren-  
c h y m a t o u s  d e g e n e r a t i o n  a n d  h y p e r t r o p h y  of hepa t i c  
cells were well marked .  T he  v a c u o l a t i o n  was no t  so m u c h  
m a r k e d  as in t he  case of the  o t h e r  fishes. The  wtcuo la r  
d e g e n e r a t i o n  of c y t o p l a s m  of l iver  cells was also less 
ma rked .  T h e  celts of t he  p e r i p h e r y  were more  dense.  The  
lesins were more  m a r k e d  in t he  cen t r a l  t h a n  in pe r iphe ra l  
a r ea  (30 p .p .m.) .  A t  places  t he  cells h a d  d i s a p p e a r e d  
c o m p l e t e l y  c r ea t i ng  v a c u i t y  in t he  o rgan  (Figure  5). 

2. The intestine. T h e  c o m m o n  pa tho log i ca l  f ind ing  was 
t h e  d e g e n e r a t i o n  of t h e  l in ing  of t h e  ep i the l ium.  Here  a n d  
t h e r e  t h e  m u c o u s  m e m b r a n e  shows r u p t u r e s ,  t n  t he  
c i rcu la r  a n d  l o n g i t u d i n a l  muscles ,  a few vacuoles  could 
be  de tec ted .  In  Ophiocephalus punctatus (Figure  6) and  
Heteropneustes/ossilis t he re  was a g r ea t e r  d e g e n e r a t i o n  of 
t he  l in ing of e p i t h e l i u m  t h a n  t he  m a r k e d  d a m a g e  of t he  
m u c o s a  layer.  I n  m u c o s a  and  s u b m u c o s a  layers  the  
v a c u o l a t i o n  was more  m a r k e d  t h a n  t h a t  of t he  epi- 
t he l ium.  A few villi  a long  w i t h  the  m u c o s a  d i s appea red  
a l toge ther .  Here  and  the re  the  gob le t  cells also d i s a p p e a r  

comple t e ly  f rom the  villi. The  h i s topa tho log ica l  changes  
were more  m a r k e d  in Opkiocephal.us punclatus a n d  
Heleropneusles /ossilis t h a n  in Barbus stigma and  Tri- 
ckogasler [asciatus. 

3. The kidney. A m o d e r a t e  d e g e n e r a t i o n  of the  epi- 
t he l i um a n d  the  loss of p a r e n c h y m a t o u s  cells of the  r ena l  
t ubu l e s  was not iced.  The  microscopic  changes  were less 
p r o n o u n c e d  in the  k idney  t h a n  those  in t he  liver, t he  
k idney  be ing  af fec ted  to a lesser e x t e n t .  These  c h a n g e s  
were more  p r o n o u n c e d  in the  k idney  of Opkiocephalus 
punctatns (Figure  7) as c o m p a r e d  w i th  Barbus stigma, 
Heleropneustes /ossilis and  Trickogaster /asciatus. 

Zusamme,t/assung. F.s wurde  tier F.influss von  I)IYF au f  
ve r sch i edene  Organe  w m  Fischen  u n t e r s u c h t .  Bet n i ede ren  
1)osen (3 p.p.m.)  w u r d e n  zellul/ire I . / is ionen u n d  Leber -  
h y p e r t r o p h i c  b e o b a c h t e t  und  bet e ine r  l )osis  w m  50 
p .p .m,  t r a t  Nekrose  ein. S y m p t o m e  w m  At roph ie  in de r  
Niere w u r d e n  b e o b a c h t e t ,  ebenso  wurde  die l ) a r m -  
s c h l e i m h a u t  beeinf luss t .  

l).  S. I~IATHUR 

Zoology Department, Hirla College, Pilani ( hzdia), 
31arch 16, 1962. 

T h e  M i c h a e l i s  C o n s t a n t s  o f  C a t h e p t i c  A c t i v i t y  in  
X e n o p u s  T a i l  T i s s u e  a f t e r  in vivo T r e a t m e n t  w i t h  

T w o  L e u c i n e  A n a l o g u e s  ~ 

T h e  two  s t r u c t u r a l  ana logues  of leucine,  y -b romoat ly l -  
g lycine  ~ (BAG) a n d  4 - a m i n o - 6 - m e t h y l h e p t a n o n e -  33 
( a m i n o k e t o n e  E 9), h a v e  r e c e n t l y  been  s h o w n  to  h a v e  
s imi la r  i n h i b i t o r y  effects  on  t h e  d e v e l o p m e n t  of t he  ex- 
p l a n t e d  ch ick  e m b r y o  4. 

C H ~ =  C H - C H ~ - C H - C - O H  C H a - C H - C H 2 - C H - C - C 2 H  s 

I I , I I II 
B r  N H = O  C H  a N H 2 0  

B A G  I,; 9 

In  e m b r y o s  t r e a t e d  w i th  e i t he r  subs tance ,  the  in- 
h i b i t e d  o rgan  p r i m o r d i a  showed  a cons iderab le  increase  in 
specific c a t h e p t i c  ac t iv i ty .  E 9 has  been  shown  to i nh ib i t  
t a i l  r e g e n e r a t i o n  in X e n o p u s  l a rvae  w i th  a c o n c u r r e n t  
increase  in a c t i v i t y  of c a t h e p s i n s  5, 6 and  acid p h o s p h a t a s e  7. 
An  increase  in p ro teo ly t i c  a c t i v i t y  was also obse rved  in 
ta i l  t i ssue  of u n a m p u t a t e d  l a rvae  k e p t  in the  soh i t ion  of 
t he  ana logue ,  b u t  no t  a f t e r  d i r ec t  i n c u b a t i o n  of ta i l  t i ssue 
on case in  in t he  p resence  of E 9 s. I t  a p p e a r e d  the re fore  
t h a t  we were dea l ing  w i t h  an  effect  caused  b y  a ' m e t a b o -  
lic '  a c t i on  of the  ana logue  on  the  e n z y m e - f o r m i n g  s y s t e m  
or  some p a t h w a y  i n v o l v i n g  r egu la t i on  of e n z y m e  ac t ion ,  
a n d  n o t  b y  a d i r ec t  ac t ion  of t he  ana logue  on  the  k ine t ic  
p rope r t i e s  of t h e  e n z y m e  itself. I n  o rde r  to e luc ida te  th i s  
p o i n t  fu r ther ,  t h e  effect  of in rive t r e a t m e n t  w i t h  E 9 a n d  
B A G  on  t h e  a f f in i ty  of t h e  c a t h e p s i n s  for  the  casein sub-  
s t r a t e  (as m e a s u r e d  b y  t he  Michae l i s -Men ten  c o n s t a n t )  
was  d e t e r m i n e d .  I f  ou r  idea  was correct ,  no  effect  of 
in rive t r e a t m e n t  w i t h  E 9 on  t h i s  c o n s t a n t  was  to  be  
expec ted .  

Experimental. L a r v a e  of Xenop.us laevis, 30 34 m m  long, 
f rom the  same  b a t c h  of eggs, were k e p t  in so lu t ions  of t he  
ana logues  a n d  in dis t i l led  water .  Fo r  each  e x p e r i m e n t ,  
15 l a r v a e  of i den t i ca l  size were selected,  a n d  5 each  p u t  
in to  200 ml  w a t e r  or ana logue  solut ion.  The  c o n c e n t r a t i o n s  
of ana logue  used are  g iven  in t he  Tab le  I. Af te r  5 day's, 

d u r i n g  which  the  l a rvae  were no t  fed, the  en t i r e  ta i ls  were 
a m p u t a t e d ,  dr ied br ief ly  on f i l ter  paper ,  pooled a n d  
weighed.  T h e y  were t h e n  homogen ized  w i th  e n o u g h  
0.25sl t  sncrose  ( con ta in ing  0.001,1l E I ) T A )  to give 10°o 
bomogena t e s .  H o m o g e n i z a t i o n  was ca r r ied  ou t  in a Tef lon  
h o m o g e n i z e r  cooled in ice. g.S gl a l i quo t s  were i n c u b a t e d  
on  60 btl casein solut ion,  m a d e  up  in 34q~ u rea  w i t h  
M c l l v a i n e  buf fe r  a t  p H  5.0. The  f inal  case in  c o n c e n t r a t i o n s  
in the  i n c u b a t i o n  m i x t u r e  were 0°o, 0 .24° i ,  0.4S°{, 0.72°0, 
and  0.96o0 , Af ter  21/2 h a t  38°C, t he  r eac t ion  was t e rmi -  
n a t e d  by" the  add i t i (m of tO0 ixl 1 o'~,. t r i ch lo roace t i c  acid, 
and  the  t ubes  kep t  ove r  n igh t  in ice. Af te r  cen t r i fuga t ion ,  
100 pd of the  s u p e r n a t a n t  were t a k e n  a n d  the  Fol in-  
Ciocal teu r eac t ion  ca r r ied  ou t  {reading a t  760 mg).  The  
resu l t s  were ph ) t t ed  acco rd ing  to the  modi f ied  e q u a t i o n  of 
I . I N I ' ; W E A V E I /  a n d  I g U R K  ( s e e  I ) [ X O N  a n d  \ V E B B ~ ) :  

s I ]Cm s --  s u b s t r a t e  collell. 
~' I" 1" *' = r e a c t i o n  r a t e  a t  s 

1" = n l a x i m a l  r e a e t i o n  r a t e  
K m  -- Miehae l i s  c o n s t a n t  

were s/v is p lo t t ed  aga ins t  s. The  i n t e r c e p t  of the  s t r a i g h t -  
line plot  wi th  the  abscissa  gives Kin. The  regress ion 

1 Wi th  the aid t)f ;l l i ra} i t  frt)in the Schwcizcr lsehcr Nath)nal fonds zur 
]:{$rd('ruilg d('r wi-~senschaftliehcn l:(>r~chllng. Au thor ' s  present 
address: l n~ t i tu t  fur  exl )cr in ientel le ( ;eroi i to logic,  Nol lnei iweg 7> 
Basel (Swi tzer land) .  

2 1t. t h.:RRMA.',;N, .]. e x p .  Zool .  12S, 359 (1955).  
;J F. I'~. 1A~tlMANN, A. i{Rt<TrscI1ER, H .  I{(~IIN1.. ", It .  SORKIN, M. I'~RNE, 

and I I .  i{RLI+.'NME ~*I+~R, l i t , Iv ,  ehim. Aeta 3a, 1"217 {195o). 
4 1t. 1 ). v e x  tlAii.~ ai id H. t l rRRMANN, l )ev.  I l io logy,  i l i  prt,g~. 
:' P. K..]ENSt.:X, F. l';. I.EIIMANN alld R.  \VEBER, H e i r .  p h y s i o l .  A e t a  

11, INS (195G). 
6 H .  P. VON HAIIN al ld i t. E ,  LEIIMANN, H e i r .  phys io l .  A e t a  16, 107 

(i ur>s). 
; H.  P. VON HAl}N, B, NIEI i I 'S,  .at. SClIOI.L, and F. g .  LEIi:qANN, 

Natllrwi.~s. 48, 3Nil ( 1961 ). 
8 M. I)IXON and E. C, %Vi,:Bil, Tke /(l lzvmcs ( l .oi iginang, I .ondon 

19till). 
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l ines  were ca lcu la ted  for  each  series of po in t s  b y  s t a n d a r d  
s t a t i s t i ca l  p rocedure ,  a n d  t h e  va lues  of s ca l cu la t ed  for  
sly = 0. T h i s  is more  accu ra t e  t h a n  t h e  usua l  m e t h o d  of 
g r aph i c  ex t r apo l a t i on .  

Tab. I. Michaelis constants of catheptic activity in Xenopus tail 
tissue after 5 days in vivo treatment with leucine analogues. Casein 

substrate 

Experiment Larvae Larvae in E 9 Larvae in BAG 
No. in water Concen- Concen- 

Km Km tration Km tration 
M- 10 -a M • 10 -6 

I 0,247% 0.275% 1,74 - -  - -  
2 0.360% 0.387% ~.0 0,470% 0.5 
3 0.270% 0.344% 2.0 0.415% 1,0 
4 0.254% 0.281% 3.0 0.474% 2.0 
Average 0,283% 0.322% 0.453% 
standard error 4-0,026 4-0.027 4-0.019 

Significance of differences (t-test) : 
~Vater-E 9: p ~> 0.3 not significant 
'Water-BAG: p < 0,01 significant 
E9 -BAG: p = 0.015 significant 

Tab. II. Relative reaction rates of cathepsins on 1% casein after 
in vivo treatment with leueine analogues. The values are calculated 
asZlE760 per h per mg fresh weight and given in % of the values for 

the untreated larvae in each experiment 

Experiment Larvae Larvae in E 9 Larvae in BAG 
No. in water Concen- Concen- 

tration tration 
M .  10 -3 M- 10 -a 

1 100 114 1.74 - -  - -  

2 100 144 2,0 118 0,5 
3 100 158 2,0 97 1.0 
4 100 135 3.0 103 2.0 
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O~ 5 10 
Days after amputation 

Regeneration of the amputated tail tip of Xenopus larvae kept in 
water (control regenerates), 2 .10-aM BAG and 3" 10-SM E9. 
Length of regenerates in mm. The points give the averages of 5 re- 

generates, and the vertical lines the standard error. 

Results .  T h e  c x p c r i m e n t a l  va lues  f o u n d  for  / i 'm a f t e r  
E 9 t r e a t m e n t  a re  n o t  s ign i f i can t ly  d i f f e ren t  f rom the  
con t ro l  va lues  ( l a rvae  k e p t  in  wa te r )  (Tab le  I). T h e y  seem 
to  con f i rm  t h e  idea  t h a t  t h i s  ana logue  does n o t  af fec t  the  
a f f in i ty  b e t w e e n  e n z y m e  a n d  s u b s t r a t e .  Yet ,  as Tab le  I I  
shows, t h e r e  is a cons ide rab le  increase  in  c a t h e p t i c  a c t i v i t y  
(per u n i t  f resh  weight )  in  t h e  E 9 - t r ea t ed  t issue.  W e  can  
the re fo re  conc lude  t h a t ,  s ince  t h e  r e l a t i o n s h i p  of  e n z y m e  
to  s u b s t r a t e  h a s  n o t  been  changed ,  a n y  increase  in  enzy-  
m a t i c  a c t i v i t y  obse rved  m u s t  r e su l t  f r o m  a n  increase  in 
a c t u a l  e n z y m e  c o n t e n t  of t h e  t issue.  T h e  poss ib i l i ty  t h a t  
t he  ana logue  h a d  re leased  t h e  e n z y m e  f rom a s t r u c t u r a l l y  
b o u n d  inac t i ve  s t a t e  c an  be  d is regarded ,  s ince u n d e r  our  
cond i t ions  of a s say  t h e  s t r u c t u r e s  in  ques t i on  ( the  lyso- 
somes),  if t h e y  ex i s ted  in  ou r  ma te r i a l ,  m u s t  h a v e  been  
t o t a l l y  r u p t u r e d  in  all  h o m o g e n a t e s .  

I n  con t r a s t ,  B A G  s ign i f i can t ly  inc reased  t h e  v a l u e  of 
K m  (Table  I) ,  whi le  n o t  a f fec t ing  t h e  r e a c t i o n  r a t e  
(Tab le  II) .  Th i s  is also in c o n t r a s t  to  i t s  effect  on  t h e  ch ick  
embryo ,  where  specific c a t h e p t i c  a c t i v i t y  was  increased  
up  to  250% 4 A n  increase  in K m  m e a n s  a lowered a f f in i ty  
of t he  e n z y m e  for  t h e  s u b s t r a t e ,  a n d  B A G  m i g h t  the re fo re  
in t e r f e re  d i r ec t ly  a t  t h e  level  of t h e  ac t ive  s i tes  of t he  
enzyme .  T h e  poss ib i l i ty  m u s t  be  k e p t  in  m i n d  t h a t  B A G  
m i g h t  se lec t ive ly  i n h i b i t  one  m o r e  of t h e  e n z y m e s  t h a t  
m a k e  u p  t h e  c o m p l e x  cal led ca theps in .  T h e  lack  of effect  
o n  t h e  overa l l  r e ac t i on  r a t e  is d u e  to  t h e  suf f ic ien t  excess  
of s u b s t r a t e  p resen t .  

T h e  morpho log i ca l  effects  of E 9 a n d  B A G  on. t he  
r e g e n e r a t i o n  of t h e  a m p u t a t e d  t a i l  t i p  of X e n o p u s  l a rvae  
is s h o w n  in t h e  Figure .  T h e  l e n g t h  of t he  r egene ra t e s  f rom 
the  l ine of  a m p u t a t i o n  a long  t i le  c h o r d a  is g iven  in  m m  
(see LEHMANN 9 for  de ta i l s  of t h e  p rocedure) .  E 9 a t  
3 • 1 0 - ~ M  i n h i b i t s  r e g e n e r a t i o n  to  a b o u t  80%,  whe rea s  
B A G  a t  2 . 1 0 - a M  ( b o t h  c o n c e n t r a t i o n s  a re  t h e  h i g h e s t  
t h a t  c a n  be  used  on  X e n o p u s )  gives less t h a n  30% in-  
h i b i t i o n  a f t e r  12 days .  Th i s  a g a i n  is in  c o n t r a s t  to  t h e  
effects  of t he se  ana logues  on  t h e  ch ick  embryo ,  whe re  
B A G  was  more  e f fec t ive  t h a n  E 94. He re  (as w i t h  t h e  
ch i ck  e m b r y o  4) t he re  seems  to  be  a co r re l a t ion  b e t w e e n  
t h e  effect  on  c a t h e p t i c  a c t i v i t y  a n d  t h e  e x t e n t  of g r o w t h  
i n h i b i t i o n :  t h e  ana logue  g iv ing  h i g h e r  p ro t eo ly t i c  a c t i v i t y  
is also t he  s t ronge r  inh ib i to r .  Th i s  a g a i n  would  seem to  
con f i rm  the  m e c h a n i s m  f o r m u l a t e d  b y  HAHN a n d  HEAR- 
MANN 4, a n d  a l r e a d y  t e n t a t i v e l y  sugges ted  b y  HAHN a n d  
LEHMANN6: t h a t  i n h i b i t i o n  of p r o t e i n  a c c u m u I a t i o n  can  
be  o b t a i n e d  b y  inc reas ing  pro teo lys i s  w i t h o u t  a f fec t ing  
p r o t e i n  syn thes i s .  

T h e  v a l u e s  for  K m  in  n o r m a l ,  u n t r e a t e d  t a i l  t i s sue  f o u n d  
in these  e x p e r i m e n t s  a re  c o n s i d e r a b l y  lower  t h a n  b o t h  t h e  
v a l u e  of 0 .74% found  b y  HAHN a n d  HERRMANN o n  c h i c k  
e m b r y o  h o m o g e n a t e s  4 a n d  t h a t  of ca. 1% found  b y  BENZ 
a n d  LEHMANN on  r a t  l iver,  us ing  n i t rocase in  as s u b s t r a t e  to. 
W h e r e a s  t h i s  l a t t e r  f igure is p r o b a b l y  due  to t h e  n a t u r e  of 
t h e  s u b s t r a t e  used  n ,  t h e  fo rmer  r e su l t  was  o b t a i n e d  u n d e r  
t h e  s a m e  e x p e r i m e n t a l  c o n d i t i o n s  as  used  in  t h e  p r e s e n t  
i n v e s t i g a t i o n  on  X e n o p u s .  I t  c a n  t he r e fo re  t e n t a t i v e l y  be  
a s s u m e d  t h a t  we are  faced he re  w i t h  a species-specif ic  
d i f ference  in  e n z y m a t i c  cha rac te r i s t i c s .  

Zusammen /assung .  Die  M i c h a e l i s - K o n s t a n t e  K m  der  
k a t h e p t i s c h e n  Ak t iv i t f i t  im  S c h w a n z g e w e b e  y o n  X e n o p u s -  
l a r v e n  wi rd  d u r c h  da s  s t a r k  r e g e n e r a t i o n s h e m m e n d e  

g F. E. LEHMANN, Helv. physiol. Acta 15,431 (1957). 
10 G. BENZ und F. E. LEHMANN, HeIv, physiol. Acta 17, 380 (1959). 
11 L. N. FERGUSON and S. LOVTRUP, C. R. Tray. Lab. Carlsberg 29, 

193 (1955), 
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leucinanaloge Aminoke ton  E 9 nicht  beeinflusst ,  obwohl  
nach  5 Tagen  invivo-BehandlungderLarven mi t  3 • 10-SM 
E 9 ein s ta rker  Anst ieg  der  spezifischen Katheps in -  
ak t iv i t~ t  im Schwanzgewebe  zu beobach ten  ist. Das 
leucinanaloge y-Bromal ly lg lyc in  (BAG) h e m m t  die Re-  
genera t ion  wenig, e rhSht  jedoeh  die Krn deutl ich.  Es  wird 
postul ier t ,  dass E 9 eine Zunahme der  Ka theps ine  im 
Schwanzgewebe bewirkt ,  ohne die k ine t i schen Eigen-  

schaf ten  dieser E n z y m e  zu beeinflussen, w[ihrend B A G  an 
den ak t iven  Zent ren  der  Ka theps ine  wi rk t  und die Affi-  
nit~it zum Subs t ra t  herabsetz t .  

H.  P. V0N HAHN 

Zoologisches Institut der Universitdt Bern (Switzerland), 
June 19, 1962. 

Elec trore t inographic  R e s p o n s e s  
to Po lar ized  Light  in the Wol f - Sp ide r  

Arc to sa  var iana  C. L. Kock  1 

The  ab i l i ty  to  m a k e  correct  a s t ronomica l  or ienta t ion ,  
even  in t h e  shade, d isplayed by  t h e  wolf-spider  Arctosa 
variana C.L.K. (Lycosidae),  and the  possibi l i ty  of 
modi fy ing  consis tent ly  the  escape direct ion by  in terposing 
and ro ta t ing  a polaroid sheet  be tween  the  spider  and the  
sky,  led PAI, I 2 to  conclude t h a t  this  spider  uses t he  p lane  
of v ib ra t ion  of polar ized l ight  for or ienta t ion.  A similar  
conclusion was reached by  GOERNER z on the  basis of 
or ien ted  react ions  of  Agelena labyrinthica (Clerck) 
(Agelenidae).  

The  a im of the  present  exper iments  was to de te rmine  
whe the r  the  e lec t ro re t inogram (ERG) of A rctosa variana 
would show a dif ferent ia l  response to l ight  polar ized in 
d i f ferent  planes. 

This  spider,  l ike mos t  others,  has  four pairs of simple 
eyes. The  anter ior  med ian  eyes (AM) differ f rom the  
o ther  three  pairs ( indicated as an ter ior  lateral ,  A1; 
poster ior  median,  PM;  poster ior  lateral ,  PL),  bo th  in 
thei r  embryologica l  origin and s t ructure .  Adul t  and sub- 
adu l t  males  and females were used. U n d e r  l i g h t  chloro- 
form anaesthesia,  the  animals  were secured by  means  of 
adhesive  t ape  to a smal l  board,  and all  the  eyes bu t  the  
one under  inves t iga t ion  were covered  wi th  a l ightproof  
mix tu re  of shellac and lamp black. A s i lver -s i lver  
chloride electrode (d iameter  approx.  100 /z) was inser ted 
th rough  a small  hole in t he  cepha lo thorax  near  the  eye 
under  inves t iga t ion ;  an  ' indi f ferent '  e lectrode was placed 
in con tac t  w i th  the  abdomen.  Convent iona l  DC and AC 
ampl i fy ing  and recording systems were used. A uni form 
source of non-polar ized light,  ob ta ined  by  passing the  
l ight  of a p ro jec tor  lamp down a bundle  of glass fibres 
(American Opt ica l  Co.), was focused on the  eye by  means  
of a microscope object ive.  The  axis of the l ight  b e a m  
coincided as near ly  as possible wi th  the  opt ical  axis of 
the  eye. A polaroid f i l ter  could be inser ted be tween  the  
microscope lens and the  eye. Neu t r a l  f i l ters could also 
be inser ted  in the  pa th  of the  rays  to control  the  in tens i ty  
of s t imula t ion .  Flashes  of l ight  of dura t ions  f rom 10 msec 
up  to several  seconds could be  del ivered to  the  prepara-  
t ion  by  means  of an e lec t romagne t ica l ly  opera ted  camera  
shut te r .  Rout ine ly ,  flashes of 100 msec were used a t  a 
repe t i t ion  ra te  of 0.1/see. I n  each expe r imen t  only  one 
eye  was inves t iga ted .  A t  t he  end of each  expe r imen t  the  
comple teness  of  the  cover ing  of the  o the r  eyes was 
checked.  

The  following resul ts  were ob ta ined  : The  E E G  consists  
of a nega t ive  w a v e  which  has  a l a t ency  of abou t  15 msec, 
rises to  a m a x i m u m  in abou t  120 msec, and t h e n  slowly 
declines in ampl i tude .  A t  t he  end of s t imula t ions  las t ing 
up  to  250 msec, the  po ten t i a l  falls to  t he  baseline.  F o r  
s t imul i  of longer  durat ions ,  a posi t ive  overshoot  appears  

a t  the  end and becomes  more  p rominen t  as t he  du ra t ion  
is increased. The  ampl i tude  of the  response is l inear ly  
propor t iona l  to t he  logar i thm of t he  s t imulus  in tens i ty  
for a n y  g iven  dura t ion .  I t  seems l ikely t h a t  the  response 
represents  the  sum of the  genera to r  potent ia l s  p roduced  
by  the  re t inal  receptor  cells. This  hypothes is  is suppor ted  
by  the  inves t iga t ions  pe r fo rmed  b y  AUTRUM 4 on the  
electr ical  responses to  l ight  of several  i nve r t eb ra t e  
species. 

W h e n  A M  or P M  eyes are  s t imu la t ed  by  a b e a m  of 
linearly polarized light, the  E E G  shows a consis tent  and 
a t  t imes  conspicuous  difference in ampl i t ude  depend ing  
on the  plane of  polar ized l ight .  W h e n  the  ~ vec to r  of t he  
b e a m  lies in a p lane  n o r m a l  to  the  ven t r a l  p lane  of the  
animal ,  the  E E G  is a t  a m i n i m u m .  W h e n  the  polaroid 
fi l ter is ro ta ted  clockwise f rom this  posit ion,  the  response 
reaches a m a x i m u m  a t  90 ° and has  i n t e rmed ia t e  ampl i -  
tudes  a t  45 ° and 135 ° . The  increase above  the  m i n i m u m  
m a y  be as m u c h  as 100%. So far  i t  has no t  been possible 
to find evidence of a s imilar  phenomenon  in the  A L  and 
P L  eyes, a l though some minor  and inconsis tent  differences 
in response have  been observed.  

These results  are  in ag reement  wi th  the  conclusion of 
PAPI t h a t  this an imal  uses polar ized l ight  for or ienta t ion  
and suppor ts  the  hypothes is  t h a t  the  mechan i sm of 
analysis lies wi th in  the  eye. 

I t  remains  to be de te rmined  whe the r  these  results  can 
be expla ined  by  some physical  charac ter i s t ic  of the  
cornea  or  opt ica l  appara tus  of the  eye, or  by  some 
p rope r ty  inheren t  in the  re t ina l  cells themselves .  

Zusammen/assung, Regis t r ie rung  der  E lek t rore t ino-  
g r a m m e  jedes Auges der  Wolfspinne  Arctosa variana 
C,L.K. nach  Re izung  mi t  polar is ier tem Licht .  Bei  
Re izung  der  vorderen  und  h in te ren  Mit te laugen e rhg l t  
m a n  w~ihrend der  Po la r iza to rdrehung  Min ima  und 
Maxima.  Der  Ef fek t  un te rb le ib t  an den vorderen  und 
h in te ren  Sei tenaugen.  
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