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comptds ~t part ir  de la pointe de la racine ; les vieux tissus 
formant  la coiffe 6rant dlimin6s) du DCP, du DNP,  du 
DNC et du Mn ++ est 6tudide en Ionction de leurs concen- 
trations. Le pH, dont  l ' importance a dtd ddmontrde ~4 
cst rigoureusement maintenu ~t 6,1, valeur  qui correspond 
au maximum d'act ivi td des auxines-oxydases~L On peut  
observer que le Mn++, ~ fortes concentrations, inhibe, 
alors que le DCP, le D N P  et le DNC act ivent  toujours, 
mais plus ou moins fortement,  les auxines-oxydases. 

Essai 3 (Fig. 3): L 'act ion combinde du DCP et du 0'5 t 
Mn++, pour des tissus mdristdmatiques (0,5 ~ 3,0 mm du / 
sommet) est examinde. On peut  remarquer  que s i t e  
Mn ++ est un inhibiteur des auxines-oxydases lorsqu'i l  
est appliqud seul ou avec de faibles concentrations de 
DCP, son action devient  ne t tement  st imulatrice en prd- 0.4 
scnce de fortes doses de DCP. Ces r6sultats confirment  
donc, sur un autre matdriel, les obscrvations antdrieures 
et sugg~rent que le Mn++ doit agir essentiellement, cn ce 
qui concerne l ' inact ivat ion de I 'ABIA, en relation di- 
recte avec les composds phdnoliques des tissus. 

o'3 L'emploi de ces diverses substances fournit  des per- =k 
spectives nouvelles quant  au probl~me du vieillissement E 
des tissus qui parai t  8tre placd sous le contr61e des 
auxines endog~nes ~ et par cons6quent des syst~mes m 
auxines-oxydasiques. "' 

P. E. PILET ~ 0'2 

Institut de Bolanique, Universitd de Lausanne, le 14 
septembre 1956. 

Summary 

2 , 4 - d i c h l o r o p h e n o l  (DCP), 2,4-dinitrophenol (DNP) 0.1 
and 2,4-dinitro-0-cresol (DNC) applied at  a concentra- 
tion of I . I0 -? to 1.10 -s  M, produce a dramat ic  increase 
in IAA-oxidase ac t iv i ty  in young cells of Lens root. IAA 
destruction by 'breis '  f rom root tissues was inhibited by 
Mn++ ion at  low concentrations of DCP (1.107 °0 to 1-10 -~ 0 
M), but  was enhanced by Mn++ ion at higher (1.I0 -~ to 
1"10 -s  M) DCP levels. 
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Enzymatic  Activities in the Pertlymph 
Phosphohexosetsomerase  and 

Lacticdehydrogenase 

In some previous papers on the chemical composition 
of horse perilymph, we reported data on the amino acid, 
keto acid and protein content  of this biological fluidL 

The object of the present investigation was to s tudy 
whether enzymatic  activities could be detected in the 
perilymph. For  this purpose we have analyzed phos- 
phohexoseisomerase (PHI) and lacticdehydrogenase (LD) 
activities of horse per i lymph compared with the blood 
serum and cerebro-spinal fluid activities 2. 

Methods. The perilymph, serum and liquor were col- 
lected as previously described from horses immediately 
(15-30 min) after death. In order to obtain the neces- 
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sary amount  of perilymph, samples of this fluid from 
25]30 animals were mixed together.  The same operation 
was performed, to obtain comparable results, for serum 
and liquor. Enzymat ic  activit ies were determined in 
duplicate on fluids thus collected from three groups of 
animals. The liquids, stored when necessary at  0°C for 
a m a x im u m  of 24 h, were centrifuged before use at 
3000 r.p.m, for 20 rain. 
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Lacticdehydrogenase activity of serum (i), ~)erilymph (2), and liquor 
(3). Same conditions as in the test; in this experiment the reaction 

was started by adding (at arrow) the piruvate. 

P H I  act iv i ty  was tested according to the react ion:  
glucose-6-phosphate (G6P) ~ fructose-6-phosphate 
(F6P), determining the amount  of F6P  formed in 1 h at  
37°C in an incubation mixture  made up as follows: 
0.3 ml 0.045 M G6P (4.5 mg K salt, obtained according 
to SEEGMILLER from Ba salt 'Sigma')S; 0'3 ml sodium 
diethylbarbi turate  buffer 0.1 M, pH 7.8; 0.2 ml of the 
fluid under examination.  

The reaction was stopped by adding 3 ml of 10% 
trichloroacetic acid. After centrifugation, 2 ml of the 
supernatant  were used for the F6P determination,  by 
Ros ' s  method 4. 

A standard of fructose was made each t ime under the 
same experimental  conditions, and corrections for F6P  
values were made according to UMBR~IT et al. 6 

LD a c t i v i t y  was followed according to the react ion:  

D P N H  + piruvate  + H+-)-  DPN+ + lactate  

determining the amount  of D P N H  oxidized from the 
decrease in optical density at  340 m/~. 
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The  D P N H  was  p r e p a r e d  f r o m  D P N  ' S i g m a '  b y  en-  
z y m a t i c  r e d u c t i o n  w i t h  a lcohol  a n d  a l coho l  d e h y d r o -  
genase ,  c ry s t a l l i z ed  a c c o r d i n g  t o  RACKER ~. 

Table I 
PHI activity of perilymph, liquor and serum expressed in mg F6P 

formed per hour 

mg F6P/mI/h  . 
mg F6P/mg 

protein]h . . 

Perilymph 

2-51 :~ 0.i 

0-82 n~ 0-016 

Liquor 

0-53 ~ 0-07 

0.36 i 0-05 

Serum 

1.08±0,04 

0-016±0.001 

I n  a c u v e t t e  of t h e  B e c k m a n  s p e c t r o p h o t o m e t e r  were  
m i x e d :  0.48 a M  D P N H  in  0.1 m l ;  3 # M  p i r u v a t e  in  
0,1 ml ;  0.3 ml  N a H C O a  0.02 Mol;  2.5 ml  p h o s p h a t e  
b u f f e r  0.1 Mol,  p H  7.8. T h e  r e a c t i o n  w as  s t a r t e d  b y  
a d d i n g  0.25 ml  of t h e  f lu id  u n d e r  e x a m i n a t i o n ,  a n d  t h e  
dec rea se  in  o p t i c a l  d e n s i t y  fo l lowed,  a t  r o o m  t e m p e r a -  
t u r e ,  for  10 min ,  t a k i n g  r e a d i n g s  e v e r y  m i n u t e .  

P r o t e i n s  were  d e t e r m i n e d  in  t h e  f lu ids  be fo re  e a c h  
e n z y m a t i c  t e s t  b y  GoA's  m i e r o m e t h o d L  

Table II  
LD activity of perilymph, liquor and serum expressed in Mol × 107 

lactate formed per minute 

Perilymph Liquor Serum 

Mol x 10 ~ 
lac ta te /ml /min .  
Mol x 10 -~ 
lacta te /mg 
protein/rain . . 

1-75 =~ 0-07 

0.58 ~ 0.03 

0-22 ~ 0-03 

0.15 :J_ 0.025 

2.63 :~ 0.2 

0.04 :]: 0.003 

Results. I n  T a b l e  I a n d  I I  t h e  va lues  for  P H I  a n d  L D  
a c t i v i t i e s  in  p e r i l y m p h ,  l i q u o r  a n d  b lood  s e r u m  are  
r e p o r t e d .  F r o m  t h e s e  d a t a  i t  is  e v i d e n t  t h a t  P H I  a n d  
L D  a c t i v i t i e s  a re  p r e s e n t  in  t h e  p e r i l y m p h  to  a cons i -  
d e r a b l e  degree .  W i t h  r e f e r ence  t o  t h e  p r o t e i n  c o n t e n t ,  
m u c h  h i g h e r  a c t i v i t i e s  a re  f o u n d  for  p e r i l y m p h  t h a n  for  
l i quo r  a n d  s e r u m .  T h e  ac t i v i t i e s  for  m i l l i g r a m s  of p r o t e i n  
a re  in  p e r i l y m p h ,  l i q u o r  a n d  s e r u m  in t h e  r a t i o  100 : 44 : 2 
for  P H I ,  a n d  100: 2 6 : 7  for  LD.  

T h e s e  r e su l t s  c o n t r i b u t e  to  d i f f e r e n t i a t e  t h e  p e r i l y m p h  
f r o m  b o t h  b l o o d  s e r u m  a n d  c e r e b r o - s p i n a l  f luid .  

E.  ANTONINI, C. DE 1V~ARCO, 
S. CRIF6 

Institute o~ Biochemistry and Institute o/ Oto-rhino- 
laringoIogy, U.niversity o] Rome, J u l y  20, I956. 

Riassunto 
~g s t a t a  messa  m e v i d e n z a  ne l la  pe r i l i n f a  di cava l lo  la 

p r e s e n z a  di n o t e v o l e  a t t i v i t ~  fos foesoso i someras i ca  e 
l a t t i c o d e i d r o g e n a s i c a .  I n  r a p p o r t o  al  c o n t e n u t o  p ro t e i co  
t a l l  a t t i v i t k  e n z i m a t i c h e  r i s u l t a n o  m a g g i o r i  ne l l a  pe r i l in -  
f a c h e  nel  s iero  di  s a n g u e  e ne l  l i quor .  
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Physical  Properties of Deoxyribonucle ic  Acid 
Isolated from Ehrlich Ascites Tumo r  Cells 

by Various Methods 

T h e  r e q u i r e m e n t  for  t u m o r  cell  d e o x y r i b o n u c l e i c  acid 
(DNA) to  b e  used  in c e r t a i n  b io log ica l  s t u d i e s  in  pro- 
gress  in  t h i s  l a b o r a t o r y  led to  a n  e x a m i n a t i o n  of var ious 
m e t h o d s  for  t h e  i so l a t i on  of t h i s  cell  c o m p o n e n t .  

T h e  E h r l i c h  asc i t es  c a r c i n o m a  was  e m p l o y e d  th rough-  
o u t  t h e  i nves t i ga t i o l l s .  D N A  h a s  b e e n  i so l a t ed  f r o m  cells 
of t h i s  t u m o r  b y  fou r  d i f f e r e n t  m e t h o d s ,  t w o  of which 
i n v o l v e d  t h e  use  of su r f ace  a c t i v e  agen t s .  I n  addi t ion ,  
D N A  h a s  b e e n  s e p a r a t e d  f r o m  d e o x y r i b o n u c l e p r o t e i n  
i s o l a t e d  f r o m  t h i s  t u m o r  b y  m e a n s  of  ch lo ro fo rm-oc ty l  
a l coho l  a n d  b y  e x t r a c t i o n  w i t h  h o t  c o n c e n t r a t e d  salt 
so lu t ion .  

All  s a m p l e s  were  s u b j e c t e d  to  a n a l y s i s  for  n i t rogen  
a n d  p h o s p h o r u s ,  a n d  a n u m b e r  of t h e  p h y s i c a l  proper t ies  
of all s a m p l e s  were  m e a s u r e d .  A d e s c r i p t i o n  of these 
p h y s i c a l  p r o p e r t i e s  c o m p r i s e s  t h e  m a i n  s u b j e c t  of this 
r e p o r t .  

Experimental.  T h e  E h r l i c h  a sc i t e s  c a r c i n o m a  was 
g r o w n  in  Swiss  a l b i n o  mice.  S e v e n  t o  n i n e  d a y s  a f t e r  the 
i n t r a p e r i t o n e a l  i m p l a n t a t i o n  of 10 -12  X 10 ~ t u m o r  cells, 
t h e  mice  were  sac r i f i ced  a n d  asc i t i c  f lu ids  a s p i r a t e d  from 
t h e  p e r i t o n e a l  cav i t i e s .  T h e  cells  were  f reed  of e ry th ro-  
c y t c s  b y  w a s h i n g  in p h y s i o l o g i c a l  sa l ine  in  t h e  m a n n e r  
d e s c r i b e d  b y  McKEE,  LONBERG-HoLM, a n d  JEHL 1. The 
w a s h e d  cells were  t r a n s f e r r e d  to  a m o r t a r  se t  in  an 
a l c o h o l - d r y  ice b a t h ,  a n d  w h e n  t h o r o u g h l y  f rozen  were 
g r o u n d  to  a f ine,  h o m o g e n e o u s  powde r .  

T h e  p o w d e r  was  p l a c e d  i n  a W a r i n g  b l e n d e r  conta in-  
ing  i s o t o n i c  s o d i u m  ch lor ide ,  p H  7-0 a n d  0-001 M with 
r e s p e c t  t o  s o d i u m  c i t r a t e ,  a n d  was  b l e n d e d  a t  low speed 
~or 10 -15  min .  N u c l e i  we re  s e d i m e n t e d  f r o m  t h e  suspen-  
s ion  b y  c e n t r i f u g a t i o n  a t  2000 r p m  for  20 min .  T h e  super- 
n a t a n t  was  d i s c a r d e d  a n d  t h e  nuc le i  w a s h e d  t h r e e  ad- 
d i t i o n a l  t i m e s  in  s a l i n e - c i t r a t e  so lu t ion .  

D N A  was  i s o l a t e d  d i r e c t l y  ~[rom s u c h  nuc le i  b y  the 
s o d i u m  x y l e n e  s u l f o n a t e  m e t h o d  of SIM-~ONS, CHAVOS, 
a n d  OR'BACH a (SCO) a n d  t h e  s o d i u m  d o d e c y l  sulfate 
m e t h o d  of KAY, SIMMONS, a n d  DOUNC~ a (KSD) .  

Two  m o r e  s a m p l e s  were  o b t a i n e d  b y  f i r s t  i solat ing 
d e o x y r i b o n u c l e o p r o t e i n  f r o m  t h e  nuc le i  b y  a t e c h n i q u e  
d e r i v e d  f r o m  t h e  m e t h o d s  of STERN 4 a n d  GAJDUSEK s. 
I n  br ief ,  t h i s  c o n s i s t e d  of  e x t r a c t i n g  t h e  nuc Ieopro te in  
b y  s h a k i n g  t h e  nuc le i  for  1 6 - 2 4  h in t h e  co ld  w i t h  distill-  
ed  wa te r ,  p r e c i p i t a t i n g  t h e  p r o t e i n  f r o m  t h e  f i l t e red  ex- 
t r a c t  a t  0-14 M s o d i u m  ch lo r ide  c o n c e n t r a t i o n ,  and 
f u r t h e r  p u r i f y i n g  i t  b y  t h r e e  cycles  of d i s s o l u t i o n  in 
d i s t i l l ed  w a t e r  a n d  p r e c i p i t a t i o n  a t  i s o t o n i c  sodium 
ch lo r ide  c o n c e n t r a t i o n .  

One  s a m p l e  of D N A  was  i so l a t ed  f r o m  t h e  nuc l eop ro t e in  
b y  t h e  MIRSKY a n d  POLLISTER s m o d i f i c a t i o n  of Sevag 's  
c h l o r o f o r m - o c t y t  a l coho l  t e c h n i q u e L  A second  was 
p r e p a r e d  b y  e x t r a c t i n g  t h e  p r o t e i n  w i t h  1 0 %  sodium 
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