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a t  some places near  the  midl ine.  Following exposure  to 
s t rong  light,  the  th resho ld  luminance  which  evokes  a 
response  is grea t ly  increased as c o m p a r e d  to the  clark 
a d a p t e d  threshold ,  0.75 lm/m e. After  cessat ion of l ight 
a d a p t a t i o n  the  th resho ld  falls exponen t i a l ly  by 2 log uni ts  
a f ter  abou t  20 sec of da rk  adap ta t ion ,  and 5 log uni ts  
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wi th in  3(1 rain. Ful l  da rk  adap ta t i (m of the  pineal  vesicle 
in the  ra inbow t rou t  requires  a b o u t  1 h or even more.  

Spect ra l  sens i t iv i ty  of the inh ib i tory  response of the  
pineal  organ in Saline ir ideus is h ighes t  in the  blue-green 
and  declines t owards  e i ther  side of the  s p e c t r u m (Figure, 
B). A compar i son  of the  sens i t iv i ty  funct ion wi th  the  ab- 
sorp t ion  spec t rum of known p h o t o p i g m e n t s  shows t h a t  
visual p i g me n t  505 m~x" fits the  sens i t iv i ty  d a t a  fairly 
well. Recent ly ,  it  was found t h a t  visual p igment  sohl t ions  
prei)ared from the  lateral  eyes of the  r a inbow t rout ,  Saline 
irideus,  con ta ined  a mix tu re  of two pho tosens i t ive  pig- 
ments ,  one wi th  ). max  at  533 m V, the o ther  wi th  a max  
at  507 mbt .q. I:rom the  present  m e a s u r e m e n t s  it is t e m p t i n g  
to c(mclude t h a t  only visual p i g me n t  507 rag. m a y  be 
responsible  for the  act ion of light on the  pineal  organ in 
the  ra inbow t rou t  H~ 

Zusammen /assung .  Mikroe lek t rodenab le i tung  der  frei- 
gelegten Ep iphyse  der  Regenbogenfore l le ,  Salmo irideus 
(Gibbons),  zeigt eine s p o n t a n e  i m p u l s a k t i v i t g t ,  die bei 
Be l ich tung  des Organs  g e h e m m t  wird und auch nach  E n t -  
fe rnung der  lateralen Augen bes t ehen  bleibt.  Nach Hell- 
a d a p t a t i o n  des P inea lorgans  an ein s ta rkes  I . icht  ist w/ih- 
rend  des nachfl) lgenden l )unke lau fen tha l t s  eine E m p f i n d -  
l i chke i t szunahme um das  10S-fache festzustel len.  Die 
Spektralscnsi t ivi t~t t  der  H e m m u n g  /thnelt  tier Absorp-  
t ionskurve  eines P h o t o p i g m e n t s  mi t  Max imum bei 505 
mbt. 

t:.. l)ol)T 

Rainbow trout (Saline irideus). A : Microelectrode recording f rom the 
exposed pineal organ (epiphyseal vesicle) showing the activity of 
several sensory units. Exposure to light indicated by upward deflec- 
tion of the lower beam. Stimulus duratio~i 0.1 sec (A'), 0.65 see (A"). 
B: Relative spectral sensitivity, after dark adaptation, of the photic 
response of the pineal organ. Measurements made at wavelengths be- 
tween 321 and 727 mlz by determining the energy causing the smallest 
perceptible decrease of impulse frequency. Equal quantum ir*.,msity 
spectrum. Three different animals indicated by different symbols. 
For comparison the absorption curve of visual pigment 5o5 rapt s is 

shown (continuous line). 
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The Effect of Incubat ion  in Phosphate  Buffer of 
Different pH on the Transp lantab i l i ty  of the 

M o u s e  Asc i tes  T u m o r  of Ehrl ich  

As p a r t  of a s t u d y  conce rned  wi th  the  effect  of specific 
e n v i r o n m e n t a l  condi t ions  on the  v iabi l i ty  of mouse 
asci tes t u m o r  cells, samples  of these  cells were incuba ted  
in p h o s p h a t e  buffer  solut ions of d i f fe rent  pkl before being 
in jec ted  in to  rec ip ient  mice. 

Ascites fluid was w i t h d r a w n  from tumor -bea r ing  whi te  
Swiss mice 7-8 days  a f te r  inocula t ion wi th  Ehr l i ch  asci tes  
t u m o r  cells, cen t r i fuged  for 10 min a t  4000 rpm,  and then  
washed  th ree  t imes  wi th  tr iple volumes  of 0.85% saline. 
l c m  a of these  packed  cell p repara t ions  con ta ined  a b o u t  
34 x 107 t u m o r  cells (counted in a h e m o c y t o m e t e r  af ter  
d i lu t ion wi th  0.1 °/o citric acid). The packed cells were t hen  
suspended  in an equal  vo lume of 0.85% saline and  0.48 M 
p h o s p h a t e  buffer  was added  to make  each p repa ra t ion  
0 .16M. Buffers  of p H  6.1, 6.4, 6.8, 7.1 and  7.4 were used.  
Af te r  t he  add i t i on  of 1000 uni ts  of penicillin, each mix tu r e  
was incuba ted  in E r l e n m e y e r  flasks a t  37 ° while being 
cons t an t l y  shaken .  Mixtures  were incuba ted  for per iods  
f rom 1/~ to 7 h. Fol lowing incubat ion ,  each p repa ra t ion  
was b r o u g h t  to  p H  6.1 by  the  add i t ion  of 0 .1N HCI, and  
di luted wi th  0.85% saline to  d i f ferent  cell concen t ra t ions .  

1 cm 3 of this  suspensi tm was then  in jec ted  int raper i -  
toneal ly  in to  10 whi te  Swiss mice (weighing 20 22  g) and 
the i r  survival  followed for 40 days.  

The effect  of pH on the  v iabi l i ty  of the  incuba ted  t u m o r  
cells is i l lus t ra ted  in the  Figure.  On incuba t ion  for 2 h 
surviva l  of the t u m o r  cells decrease(1 wi th  increasing pH,  
unti l  a t  pH 7.4 no mice died of t u m o r  within 40 days  
when an inoculum of 1.7 × 106 cells was used. 

The Table shows a compar i son  for 20 r ep re sen ta t ive  
e x p e r i m e n t s  be tween  the  viabi l i ty  ¢)f n¢m-incubated cells 
and  ceils i ncuba ted  a t  pH 6.1 and 7.4 respec t ive ly  for 
var ious  per iods  of t ime,  Whereas  1.7 x 106 cells p roduced  
be tween  50 anti 1/10}}~ mor ta l i ty ,  even  a f t e r  incuba t ion  
for 5 h a t  pH 6.1, the  inoculat ion of as m a n y  as 51 X t(I 6 
cells, incuba ted  at  pH 7.4 for 2 h, p roduced  no t u m o r  in 
40 days.  In 8 of the  20 expe r imen t s  wi th  ceils incuba ted  
at  pH 6.1 the  'b reak '  in v iabi l i ty  occurred be tween  3 and 
5 h, while in the  remain ing  12 the  ' b reak '  was be tween  5 
and  7 h. 

i t  should  be s t ressed t h a t  there  was no apprec iable  
autolys is  of these cells dur ing  incuba t ion  at  pH 7.4 for 2 h 
or a t  p H  6,1 for 7 h. The  celhl lar  1)NA con ten t ,  ana lyzed  
according to SCHMII)T and THANNHAUSER 1, remained  

1 ( ; . . ' q e t I M I D T  a n d  S . . l .  TUAXNI IAUSI ,M~,  J .  b i o l .  C h e m .  / 6 / ,  S;i (19.15). 
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% accumulated deaths after 40 days following inoculation of Ascites rumor cells incubated at pH 6.1 and pH 7.4 

h of Number of cells inoculated x lO * 
incubation 

1.7 8.5 17 34 51 

pH 6.1 pH 7.4 pH 6.1 pH 7.,t pH 6.1 pH 7.4 pH 6.1 pH 7.4 pH 6.1 pH 7.4 

0 ] O0 1 O0 1 O0 1 O0 
~/2 5O80 70-80 100 
1 0-10 50-70 60-90 
2 1 oo 0 o o o o 
3 100 100 100 100 100 
5 50-t00 70-100 100 100 1 O0 
7 0 0 0 0 0 

abou t  the  same. The DNA phosphorus  r anged  f rom abou t  
1.6 to  2.2 10-~/mg cell in d i f fe rent  p repa ra t ions .  Cell 
counts  carr ied out  a t  0 h and  a f te r  i ncuba t ion  revealed  no 
appreciable  change in cell numbers .  

In  6 expe r imen t s  cytological  p r epa ra t i ons  f rom repre-  
sen ta t ive  incubat ion  mix tu res  were  e x a m i n e d  w i thou t  
knowledge on the  pa r t  of the  examine r  as to  t he  previous  
t r e a t m e n t  given the  mixtures .  One set  of p r epa ra t i ons  
from each mix ture  was fixed in equal  pa r t s  of e thy l  alcohol 
and ether ,  t hen  s ta ined by  the  Papanico laou  me thod .  A 
dupl icate  set  was f ixed a t  the  same t ime  in 10% neu t ra l  
formalin,  t hen  s ta ined  wi th  h e m a t o x y l i n  and  eosin. De- 
pending  on the  appea rance  of the  nuclei,  cells were  con- 
sidered to  be e i ther  viable or  non-v iab le  and  were t abu -  
la ted in these two categories.  

The control  specimens f rom non - incuba t ed  samples  of 
ascites t u m o r  cells showed f rom 60-90% 'v iable '  cells. 
Af ter  incubat ion  at  p H  7.4 for 1 h 5 -30% of the  cells were 
called 'viable ' ,  and  af ter  2 h f rom 5 -25% were considered 
to have  remained 'viable ' .  F r o m  the  microscopic  examina -  
t ion no appreciable  difference in g rowth  po ten t i a l  be tween  
the  2 groups of incuba ted  ceil popu la t ion  would  have  been  
expected ,  Rein jec t ion  into new hosts ,  however ,  revealed  a 
grea t  difference in the i r  abi l i ty  to  p roduce  asci tes  t u m o r s  
(Table). A p p a r e n t  v iabi l i ty  was also assessed micro- 
scopically by  the  eosin-s ta ining t echn ique  of ScH REK 2. The 
0 h prepara t ions  showed f rom 93-97% eos in- res i s tan t  
cells. Cell mix tu re s  incuba ted  a t  p H  7.4 for 1 and  2 h 
showed 2 -22% and 3-16% eosin res i s t an t  cells respec-  
t ively. Cell p repara t ions  incuba ted  at  p H  6.1 for 3 h 
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x l0 ascites tumor cells Survival of mice after i.p. inoculation of 1.7 
incubated for ~ h in phosphate buffer of different pH. 

showed 75-80% eos in- res i s tan t  cells, a f te r  5 h 70-80%,  
and  af ter  7 h 25-50% eos in- res is tant ,  i.e. 'v iable '  cells. 
Reference  to  t he  Table  shows t h a t  25-50% of 'v iab le '  
cells in the  case of in jec t ion  of 51 × 100 cells should  h a v e  
been  suff ic ient  to  p roduce  ascit ic tumors .  The t echn ique  
of SCttREK is also incapable  of d i f fe ren t ia t ing  be tween  
t ru ly  viable  and  non-v iab le  cells. 

However ,  the  possibi l i ty  r ema ined  t h a t  the  ' non-v iab le '  
pa r t  of the  t u m o r  cell p repa ra t ions  had  an inh ib i to ry  effect  
on the  seemingly  'v iable '  par t ,  the  t e r m  'v iab le '  t aken  in 
a morphologica l  sense. In  model  expe r imen t s  we h m n d  no 
ev idence  t h a t  t h e  t u m o r  p roduc ing  abi l i ty  of f reshly  
d r a w n  t u m o r  cells (1.7 × 10 s) was inh ib i t ed  by  the  pres-  
ence of p rev ious ly  incuba ted  cells (51 × 10~). The t u m o r  
m o r t a l i t y  of mice inocula ted  wi th  mix tu res  e i ther  of 
f reshly  d r a w n  cells plus cells i ncuba ted  for 7 h a t  p H  6.1 
or of f resh cells plus cells i ncuba ted  for 2 h a t  p H  7.4 was 
the  same as t h a t  of fresh t u m o r  cells alone. 

I t  is of in te res t  t h a t  op t ima l  g rowth  of the  mouse  
asci tes t u m o r  cells in t issue cul tures  depends  on an acid 
p H  a The above  e x p e r i m e n t s  sugges t  t h a t  no t  only  t h e  
mul t ip l ica t ion  of these  cells b u t  also the  mul t ip le  processes  
which  de t e rmine  the i r  su rv iva l  unde r  cond i t ions  of nu t r i -  
t ional  depr iva t ion ,  the i r  al l-over m a i n t e n a n c e  me tabo l -  
ism, is f avorab ly  inf luenced by  an  acid milieu, A com- 
pa ra t ive  s t u d y  of cell cons t i t uen t s  and  b iochemica l  act i-  
vit ies of fresh t u m o r  cells and  t u m o r  cells i ncuba ted  at  
p H  6.1 and  p H  7.4 m a y  be useful for de t e rmin ing  fac tors  
which m a y  cont ro l  t u m o r  v iabi l i ty  in the  biological sense. 

Zusammen/assung. Nachweis ,  dass  Ehr l ich-Asc i tes -  
Tumorzel ten ,  die in P h o s p h a t - P u f f e r  bei  e iner  T e l n p e r a t u r  
yon  37°C inkubie r t  werden,  in s a u r e m p H  des Milieus viel 
l~nger leben als be im neut ra len .  

Morphologische Kr i te r ien  fiir ZellschXdigung werden  
d i sku t ie r t  und  erweisen sich als unzul2inglich zu Voraus-  
sagen fiber die biologische ~¥achs tumsf~higke i t  dieser  
Krebszel len.  
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