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seen.  A t  h i g h e r  in t ens i t i e s  t h e  r e l a t ive  decl ine  of fre- 
q u e n c y  is a l m o s t  t h e  same  for al l  un i t s  i nves t i ga t ed .  No 
impu l se  a c t i v i t y  has  b e e n  found  w i t h  l igh t  a d a p t a t i o n  of 
m o r e  t h a n  10 l m / m  ~. 

T h e  r ange  of i l l u m i n a t i o n  o v e r  w h i c h  changes  of im-  
pulse  a c t i v i t y  of t h e  e p i p h y s e a l  s t a l k  occur  seems  to  be  
con f ined  to  t h e  scotopic  level.  However ,  t h e  i l l u m i n a t i o n  
g iven  a b o v e  refers  to  t h e  sur face  of t h e  exposed  d ience-  

100,' 

~r  
~- 60 

N_ 
._E 40 
._e 

2O 

0 -//' 
-7 -6 -5 -t~ -3 -Z -1 0 1 

log adaptive illumination (Im/m*) 

Fig. 2. Plot of the steady discharge (relative values) of single photo- 
sensitive elements of the frog's epiphysis eerebri at different levels 
of light adaptation. Measurements proceeding from dark to light 
adaptation in steps of 0.6 log units. Values after 2 h dark adaptation 
equal to 100%. Four different elements depicted by different 

symbols. 

p h a l o n  a f t e r  r e m o v a l  of t h e  sk in  a n d  t h e  skull .  Af te r  
a l lowance  is m a d e  for  t h e  loss of l i gh t  a b s o r b e d  b y  t h e  
t i ssues  of t he  head ,  t h e  a b o v e  va lues  shou ld  be  sh i f t ed  b y  
a b o u t  3 tog u n i t s  t o w a r d s  h i g h e r  i n t ens i t i e s  5. T h u s  com-  
p le te  i n h i b i t i o n  of t h e  n e r v o u s  d i scha rge  of t h e  p inea l  
o rgan  in s i tu  does  occur  u n d e r  n a t u r a l  l i gh t i ng  c o n d i t i o n s  
a b o v e  1000 l m / m  2, t h e  a b s o l u t e  t h r e s h o l d  be ing  of t h e  
o r d e r  of 0.01 l m / m  ~, i.e. q u i t e  c o m m o n  l i g h t i n g  cond i t ions .  
Recen t ly ,  s imi la r  va lues  h a v e  been  found  for  t h e  d a r k e n -  
ing  r e a c t i o n  of frog t a d p o l e s  d e p r i v e d  of t h e i r  l a t e r a l  
eyes ~. 

Zusammen]assung. Die p r o x i m a l e  Anlage  des l i c h t e m p -  
f i nd l i chen  P i n e a l o r g a n s  a d u l t e r  A n u r e n  zeigt  e ine  D a u e r -  
ak t iv i tXt ,  d ie  d u t c h  B e l i c h t u n g  g e h e m m t  wird.  Die m i t  
Hi l fe  yon  S t a h l m i k r o e l e k t r o d e n  b e s t i m m t e  a b s o l u t e  
Schwel le  e inze lne r  N e u r o n e  des  Organs  I iegt  zwischen  
10 -~ u n d  10 -6 l m / m  2. Bei B e l i c h t n n g  v e r m i n d e r t  s ich  die 
I m p u l s f r e q u e n z  de r  D a u e r a k t i v i t ~ t  l i nea r  m i t  d e m  Loga-  
r i t h m u s  de r  Be ieuch tungss t / i rke .  Der  H a l b w e r t  de r  E n t -  
l a d u n g s f r e q u e n z  l ieg t  be i  10 -~ lm /m 2. O b e r h a l b  10 lm/ In  ~ 
i s t  ke ine  Impu l sak t iv i t~ t t  zu b e o b a c h t e n .  
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A c u t e  T o x i c i t y  a n d  E l i m i n a t i o n  o f  P h e n o l  I n -  

j e c t e d  i n t o  F i s h  (Caras s iu s  a u r a t u s  L . )  

Accord ing  to  MAICKEL e t  al.1 t h e  ab i l i t y  to  c o n j u g a t e  
p h e n o l s  (pheno lph tha l e in s ,  8 - hyd r oxyqu i no l i ne ,  cc-naph- 
t h o l  or  p - n i t t o p h e n o l )  w i t h  e i t h e r  g lucuron ic  or  su lphur i c  
acid seems to  be  c o m p l e t e l y  l ack ing  in  f ish (goldfish, 
p e r c h ' ) .  Doses of t he se  p h e n o l s  as low as 0.5 m g / k g  are 
o f t en  f a t a l ;  f ish p laced  in  so lu t ions  of 10 p p m  of pheno l s  
a b s o r b e d  e n o u g h  of t h e  pheno l s  t h r o u g h  t i le  gills to  be  
tox ic  in  4 -8  h,  whe reas  frogs were  f o u n d  to  excre te  
9 0 - 9 5 %  of a 5 m g  dose  of pheno l s  as c o n j u g a t e d  com-  
p o u n d s  w i t h i n  48 h a f t e r  a d m i n i s t r a t i o n .  KUHN a n d  
I~OECKE 4, however ,  o b s e r v e d  t h a t  c o n c e n t r a t i o n s  of 
p h e n o l  ( h y d r o x y b e n z e n e )  u p  to  1 : 5 0 0 0 0  were  t o l e r a t e d  
b y  goldf ish w i t h o u t  u n t o w a r d  effects :  in  t h e  p resence  of 
h i g h e r  c o n c e n t r a t i o n s  t h e  gills ac t  m a i n l y  as p o i n t  of 
e n t r y  of t h e  poison,  u n d e r g o i n g  m i n o r  damage ,  a n d  t h e  
t r u e  tox ic  effects  are  p r o d u c e d  on  o t h e r  organs .  I n  te r res-  
t r i a l  v e r t e b r a t e s  (frog, mouse ,  ra t ,  guinea-pig ,  a n d  r a b b i t )  
t h e  M L D  (min imal  l e t h a l  dose) of p h e n o l  s.c. is r e p o r t e d  
to  be  300-550 m g / k g  5. 

F o r  o u r  e x p e r i m e n t s ,  h e a l t h y  we l t - acc l ima t ized  goldf ish  
(Carassius auratus h ) ,  we igh ing  10 to  15 g, were  k e p t  in  
r u n n i n g  f resh  wa te r ,  t e m p e r a t u r e  16-18°C.  A 5 %  solu-  
t i on  of p h e n o l  ( h y d r o x y b e n z e n e )  in  w a t e r  was  used ;  t h e  
in jec t ions  were  a d m i n i s t e r e d  in  t h e  m u s c u l a r  masses  of 
t h e  t a i l ;  a gent le  p ressure  was  he ld  a t  t h e  i n j ec t i on  p o i n t  
for  a s h o r t  t ime.  

To d e t e r m i n e  t h e  a c u t e  tox ic i ty ,  50 a n i m a l s  in  g roups  of 
f ive were  i n j e c t e d  i .m. w i t h  d i f f e ren t  doses  of p h e n o l  a n d  
o b s e r v e d  for  4 days .  The  M L D  of p h e n o l  was  f o u n d  to  be  
230 mg/kg .  T h e  tox ic  effects  n o t e d  were  exc i t a t ion ,  fol- 
lowed b y  depress ion,  loss of l ocomoto r  coord ina t ion ,  a n d  
e v e n t u a l l y  convu l s ions  a n d  dea th .  

A n o t h e r  12 a n i m a l s  were  i n j ec t ed  i.m. w i t h  a s t a n d a r d  
dose of 200 m g / k g  of p h e n o l  a n d  i m m e d i a t e l y  p laced  each  
in to  a s e p a r a t e  j a r  c o n t a i n i n g  a v o l u m e  of f resh w a t e r  20 
t i m e s  t h e  w e i g h t  of t h e  an imal .  Con t ro l  fishes,  also 12 in 
n u m b e r ,  were  a d m i n i s t e r e d  sa l ine  for  f ish 6 a n d  he ld  in a 
s imi l a r  m a n n e r .  E v e r y  30 min ,  for  t h e  f i r s t  4 h,  a sma l l  
s a m p l e  of t h e  w a t e r  was  t a k e n  f rom each  jar .  F r ee  pheno l s  
were  d i r ec t l y  d e t e r m i n e d  w i t h  GIBB's r e a g e n t  7 colori-  
me t r i ca l ly .  T o t a l  (free + c o n j u g a t e d )  pheno l s  were  de te r -  
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Group No. of mg of phenol 
animals administered 

mean (range) 

mg of free a and totalb phenols elinfinated 
mean (range) 
First 30 mitt First 60 rain First 120 rain First 180 rain First 240 min 

Control 12 0 

Treated 12 12.8 (10.5-14.8) 

a 0.3 (0.0-0.6) 0.5 (0.I-0.9) 0,8 ( 0.4- 1.2) 1.0 ( 0.7- 1.5) 1.3 ( 0.8- 1.9) 
b 0.3 (0,0-0.6) 0.5 (0.2-0.9) 0,8 ( 0.4- 1.3) 1.1 ( 0.7- 1.6) 1.3 ( 0.8- 1.9) 

a 6.8 (6.1-7.3) 9.6 (8.8-9.9) 11.i (I0.2-11.8) 11.8 (11.0-12.5) 12.7 (11.8-13.6) 
b 6.9 (6.2-7,3) 9.6 (8,9-9.9) 11.1 (10.2-II.8) 11.9 (11.0-12.6) 12.7 (11.8-13.7) 

m i n e d  w i t h  t h e  s a m e  r e a g e n t  a f t e r  hydro lys i s  w i th  0 .5N  
H2SO 4 in  sea led  a m p o u l e s  k e p t  a t  100°C for  1 h. 

T h e  T a b l e  shows t h a t  con t ro l  an ima l s  n o r m a l l y  elimi- 
na t e ,  i n  d i sc re te  a m o u n t s ,  some c o m p o u n d s  wh ich  reac t  
as  free p h e n o l s ;  t h e s e  b a s a l  values ,  l ike a b lank ,  m u s t  be  

lO0 

75 

~- 50 

c=  

._E 25 

0 O0 120 I 0 2 0 
Tim~ in rain 

s u b t r a c t e d  to  o b t a i n  cor rec t  f igures of t h e  e l i m i n a t i o n  
ra tes  of a d m i n i s t e r e d  doses of phenols .  I t  appears ,  t h e n ,  
t h a t  of t he  200 m g / k g  dose of p h e n o l  a b o u t  50% is 
e l imina ted  wi th in  30 min  a f t e r  t h e  in j ec t ion  a n d  a l m o s t  
90% wi th in  t he  f i rs t  4 h.  T h e  exc re t ed  pheno l s  h a v e  b e e n  
found  on ly  in t he  free form,  c o n j u g a t e d  c o m p o u n d s  ap -  
pear ing  to  be  comple te ly  lacking.  In  t he  F igu re  is r e p o r t e d  
one ind iv idua l  excre t ion  p a t t e r n  of free phenols ,  co r rec ted  
for basa l  e l imina t ion  of pheno l s  a n d  expressed  as % of t he  
in jec ted  dose, 

F r o m  these  e x p e r i m e n t s  i t  a p p e a r s  t h a t  goldf ish  a re  
unab le  to  c o n j u g a t e  phenol ,  whi le  showing  a h i g h  effi- 
c iency in excre t ing  t he  d r u g  u n c h a n g e d .  T h e  l a t t e r  pecu-  
l i a r i ty  m a y  help  to exp la in  t he  r e l a t i v e l y  m o d e r a t e  
pa ren te ra I  tox ic i ty  of pheno l  for fish, n o t w i t h s t a n d i n g  t h e  
fact  t h a t  th i s  a n i m a l  species lacks  t he  m e c h a n i s m  to  dc-  
tox ica te  phenol  b y  m e a n s  of con juga t ion .  

Riassunto. Nel c ipr ino la DLM del  fenolo 6 di  230 m g / k g  
i.m. I1 fenolo, i n i e t t a t o  i.m. a dose di  200 mg/kg ,  v iene  
e l iminato  in media  per  quas i  il 90% nelle p r ime  4 ore 
come fenoli liberi. So t to  il profi lo del la  toss ic i th ,  la m a n -  
ca t a  capacitY, a detoss icare  m e d i a n t e  con iugaz ione  s e m b r a  
nel  pesce c o m p e n s a t a  da l la  e l eva t a  capac i t h  e sc re t iva  degli  
organi  emuntor i .  

P. BoNI 

Istituto di Medicina del Lavoro, Universit?t di Firenze 
(Italy), November 2, 1964. 

S t a s i s - I n d u c e d  C h a n g e s  i n  P l a t e l e t  A d h e s i v e n e s s  

P r e v i o u s  s tud ies  sugges t  t h a t  a b n o r m a l l y  low p la te le t  
adhes ivenes s  is co r re l a t ed  more  closely w i t h  increased 
b leed ing  t e n d e n c y  t h a n  mere  r e d u c t i o n  in t he  p la te le t  
c o u n t  x,2 a n d  t h a t  a b n o r m a l l y  h igh  adhes iveness  b e t t e r  
revea l s  t h e  p r ed i spos i t i on  to t h r o m b o s i s  t h a n  do coagula-  
t i on  t e s t s  or  d e t e r m i n a t i o n s  of p l a t e l e t  c o u n t  2 Ci rcu la tory  
s tas i s  is a f ac to r  p r o m o t i n g  t h r o m b u s  fo rmat ion ,  bu t ,  of 
t h e  fac to rs  i nvo lved ,  inc reased  p l a t e l e t  adhes iveness  is 
r e g a r d e d  as  be ing  t he  m o s t  i m p o r t a n t .  However ,  t he  ef- 
fects  of  s t as i s  on  t h e  p l a t e l e t  adhes iveness  h a v e  no t  been  
s tud ied ,  a l t h o u g h  t h e  coagu la t i on  s t a t u s  seems to be  af- 
fec ted  t h e r e b y ;  bes ides  f ibr inolys is  3, s tas is  h a s  been  found 
to  evoke  h y p e r c o a g u l a b i l i t y  as  re f lec ted  in a sho r t en ing  of 
t h e  p l a s m a  cepha l i n  t i m e  a n d  in  a r ise of t h e  p l a s m a  A H G  
a c t i v i t y  4. Because  t h e  f o r m a t i o n  of a p la t e l e t  n idus  m u s t  
b e  r e g a r d e d  as  t h e  p r i m a r y  e v e n t  of th rombos i s ,  i t  was 
d e e m e d  useflfi t o  d e t e r m i n e  w h e t h e r  t h e  p la t e l e t  adhesive- 

ness is a l te red  by  c i r cu la to ry  stasis ,  a n d  w h e t h e r  t he  
response,  if demons t r ab l e ,  is modi f ied  w i t h  inc reas ing  
periods of stasis.  

The  tes t s  were done on  e igh t  medica l  s t u d e n t s .  A con-  
t ro l  blood sample  (9 ml  in 1 ml  of 3 .13% c i t r a t e  so lu t ion)  
was t a k e n  w i t h o u t  s tas is  f rom an  a n t e c u b i t a l  ve in  of one  
arm.  T h e n  a pressure  cuff was  p laced  a b o v e  t h e  e lbow 
of the  o the r  a r m  and  in f la ted  to I00  m m  Hg. Fol lowing  
s tas is  of 3 or 6 rain,  two  successive samples  of 9 ml  were  
collected f rom a n  a n t e c u b i t a l  ve in  o f  t h e  ' cu f fed '  a rm .  
The  f i rs t  s ample  was cons idered  to  r e p r e s e n t  a large  ve in  

1 A. J. HELI.I~r.I, Seand. J, elin. lab. Invest., Suppl. 51 (1960). 
S. E. MOOLXErL I'. B. J~Nm~Gs, and A. SOm~EN, Am. J. Cardiol. 
I1,290 (1963). 

s j .  R. TmuE and H. T, SWA~, Ctin. Sei. 25, 219 (1963). 
4 O, EG~BERO, Scand. J. clin. lab. Invest. 15, 20 (1963). 


