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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 .  
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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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chloride solut ion,  p H  7.4, as descr ibed by  TYNER et al. s. 
D N A  was p rec ip i t a t ed  f rom the  chi l led e x t r a c t  b y  the  
add i t ion  of 2 vo lumes  of 95% ethanol ,  a f t e r  which i t  was 
washed  w i t h  e thano l  and ace tone  and  dried.  F ina l l y  t he  
nuclea te  was p u t  in so lu t ion  in dis t i l led water ,  d ia lyzed  
for severa l  days  aga ins t  f r equen t  changes  of dis t i l led 
wa te r  and  sepa ra t ed  by  lyophi l iza t ion .  

Tab~ I 

Sample 

SCO 

KSD 

C-O 

NaC1 

Drying method 

y • 

O** 
A*** 
V 
O 
A 
V 
O 
A 
V 
O 
A 

I %N 

13"81 
13"63 
14"35 
14"05 
14"04 
t4'34 
13'27 
12'86 
13.11 
14"51 
14"71 
14"90 

% P  

8"45 
8"38 
8"77 8"40 
8"38 
8"50 
8.10 
7"95 
8"10 
8"28 
8"32 
8'60 

I,, NIP 

1.63 
1'63 
1"64 
1"67 
1.68 
1.69 
1.64 
1.62 
1 "62 
1.75 
1.77 
1.73 

* Vacuum desiccator (96 h, 60-80 mm/25°C) ** Oven (.18 h, 65¢C) 
*** Abdcrhaldcn (96 h, 3 mm/80°C) 

The  samples  were  dr ied  o v e r  ca lc ium chlor ide  in a 
v a c u u m  des icca tor  (60-80 mm)  for 96 h, in an  oven  a t  
65°C for 48 h, and  in the  Abderhaldei~ a p p a r a t u s  for 
96 h using P~O5 as t he  des iccan t  and  boil ing bcnzene  
(80°C) as a source  of heat .  The  a p p a r a t u s  was ope ra t ed  
a t  3 m m .  N i t rogen  was d e t e r m i n e d  by  Ness ler iza t ion  
following sulfur ic  ac id -hydrogen  perox ide  digest ion,  and 
phosphorus  by  the  m e t h o d  of F lSgE and  SUBBAROW 9. 

Specific abso rp t ion  was measured  in a B e c k m a n  
spcc t ropho tomete r ,  mode l  D U ,  and  e lcc t rophore t i c  
mob i l i t y  was s tud ied  in a Spinco mode l  H .electro- 
phoresis-diffusion appara tus .  S e d i m e n t a t i o n  d a t a  were  
ob ta ined  f rom the  Spinco mode l  E ana ly t i ca l  u l t ra -  
centr i fuge,  and  v i scos i ty  d a t a  b y  means  of the  Os twald  
v iscometer .  Samples  used for  phys ica l  measu remen t s  
were dissolved in a buf fe r  con ta in ing  0.1 M KC1 and  
0-02 M N a O H  which  had  been  ad jus t ed  to p H  6.4 wi th  
cacodyl ic  acid. Solu t ions  were  d ia lyzed  agains t  t he  
same buffer  before  use. 

Results and Discussion. The  d a t a  are  p resen ted  in 
Tables  I and I I .  E a c h  va lue  represents  t he  m e a n  of several  
de te rmina t ions .  The  m e t h o d  of d ry ing  had  no effect  on 
the  N / P  ra t ios  of the  produc ts .  This  would  be expec ted ,  
as would  the  s o m e w h a t  h ighe r  N and P values  ob ta ined  
for these  samples  dr ied  in t he  Abde rha lden  appara tus .  

Measur ing the  absorp t ion  of t h y m u s  D N A  in 0.2 M 
NaC1, REICHMAI~ el al. x° found E 1%/1 cm to be 213. Our  
de t e rmina t ions  were  car r ied  o u t  a t  1"/2 = 0.12 which 
should yield s o m e w h a t  h igher  values.  This  appears  to  
be the  case for sample  SCO. 

KATZ and SCHACHMAN xt measured  the  sed imen ta t ion  
cons t an t  of t h y m u s  D N A  prepared  by  the  m e t h o d  of 
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I1 S. KATZ and H. K. SCUACIIMAN, Biochim. et biophys, Acta 18, 

2s (t955). 

Sample 

SCO 
KSD 
C-O 
NaC1 

i% 
E1 cm 

(°60 rot*) 

218 
208 
203 
224 

Table II  

~(× 10s)t 

19'4 
16.6 
11-7 
15.1 

s H20 
20° i~c  o 

0.0%10.,% 10 % 10- . 
4.I4 4,82 5.88 7.74 35.4 
4-71 5,69 7.30 I1-0 20.3 
4.60 5.43 6.18 7.06 3-13 
- -  6.90 2.08 

SCH'WANDER and  SIGNER l~, a p r e p a r a t i o n  which  has  
r ecen t l y  been  descr ibed by  KAWADE and  WATANABE 13 
as be ing  an exce l len t  one. The i r  va lue ,  a t  0.03% concen-  
t r a t ion ,  was  S --- 11. A t  0.030/0 concen t ra t ion ,  t h e  sedi-  
m e n t a t i o n  c o n s t a n t  of our  s ample  SCO would  be  close to  
11, and  t h a t  of sample  K S D  would  be apprec iab ly  
higher .  

Viscos i ty  m e a s u r e m e n t s  were  m a d e  in an  Os twald  
v i s c o m e t e r  a t  20°C wi th  an  a v e r a g e  shear  r a t e  of 350 s -x 
as ca lcu la ted  f rom the  fo rmula  of KROEPLIN 14. A t  this  
shear  r a t e  SCHWANDER and SIGNER'S p repa ra t i on  had a 
r educed  v i scos i ty  of 25 a t  15 mgO/0 concen t r a t ion .  The  
va lues  g iven  in Tab le  I I  were  o b t a i n e d  by  e x t r a p o l a t i n g  
t o z e r o c o n c e n t r a t i o n .  A t  a c o n c e n t r a t i o n  of 15 m g % ,  the  
reduced  viscosi t ies  of samples  SCO and  K S D  would  be 
44 and  22 respec t ive ly .  I n a s m u c h  as our  de t e rmina t i ons  
were  car r ied  ou t  in a m e d i u m  of lower  ionic s t r eng th  
(0.12 as c o m p a r e d  to  1.7 e m p l o y e d  by  SCHWANDER and  
SmNERI~), i t  m i g h t  be more  va l id  to  c o m p a r e  our  
e x t r a p o l a t e d  va lues  wi th  t he  r educed  v i scos i ty  measured  
a t  a c o n c e n t r a t i o n  of 15 m g %  b y  SCHWANDER and 
SIGNER l~. 

In  general ,  t h e  ma te r i a l  p repa red  b y  t h e  s o d i u m  x y l e n e  
su l fona te  m e t h o d  of SIMMONS, CHAVOS, and  ORBACH s 
seemed to give the  mos t  h i g h l y  p o l y m c r i z e d  D N A ,  and  
to be compa rab l e  to the  best  p r epa ra t i ons  r epo r t ed  in t he  
l i t e ra ture .  

It is a pleasure to acknowledge the technical assistance of Mr. 
HARRIS BIRD, Mr. MAURICE DAVIES, Miss MARY ENGLERT, and Mr. 
ROBERT I 2, J. McCANDLESS. 
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Zusammen/assung 

Die Desoxyr ibonukle ins i iu re  des  E h r l i c h - K a r z i n o m s  
wurde  nach  Tier ve rsch iedenen  Methoden  isol ier t  und  
St icks toff -  und Phosphorgcha l t  sowie die phys ika l i schen  
E igenscha f t en  ftir jedes  der  Tier Pr l tpara te  b e s t i m m t .  Die  
mi t  Hi l fe  yon N a t r i u m - X y l o l s u l f o n a t  isol ier te  Desoxy-  
r ibonukle ins i iure  schc in t  a m  s t i i rks ten  po lymer i s i c r t  zu 
sein. 
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