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T h e  r a t s  were  t h e n  ki l led  b y  d e c a p i t a t i o n  a n d  t h e  l ivers  
r e m o v e d  a n d  s to red  a t  - t 5 ° C .  T h e  p l a s m a  choles terol  
was d e t e r m i n e d  acco rd ing  to  t h e  m e t h o d  of PEARSON et  
al. ~a a n d  l iver  choles terol ,  acco rd ing  to  t h a t  of SI'ERRY 
a n d  Wt~BB 14 F a t s  were  d e t e r m i n e d  b y  t h e  m e t h o d  out-  
l ined b y  HANANHAN e t  al. ~5. 

Results. A c o m p a r i s o n  of t he  resu l t s  o b t a i n e d  us ing  
d ie ts  w i t h  t h e  s a m e  n i t r o g e n  con t en t ,  w i t h  a n d  w i t h o u t  
lysine a n d  t h r e o n i n e  s u p p l e m e n t a t i o n ,  appea r s  in  Tab le  
I I .  As shown,  t h e  rice d ie t  def ic ien t  in  lys ine  (first  l imi t ing  
a m i n o  acid) a n d  t h r e o n i n e  (second phys io logica l ly  l imi t -  
ing a m i n o  acid) induces ,  in  g rowing  ra ts ,  in  a d d i t i o n  to  a 
lower  g r o w t h  ra te ,  f a t t y  l iver  of t he  p o r t a l  t y p e  as seen in 
k w a s h i o r k o r  a n d  a n  inc rease  of  t o t a l  l ive r  cholesterol .  I n  
these  c o n d i t i o n s  p l a s m a  choles te ro l  is low. Lys ine  a n d  
t h r e o n i n e  s u p p l e m e n t s  a re  e f fec t ive  in p r o m o t i n g  g r o w t h  
a n d  in  p r e v e n t i n g  t h e  a c c u m u l a t i o n  of fa t s  in  t h e  l iver,  
and ,  whi le  t h e  l iver  cho les te ro l  is lowered,  t h e  p l a s m a  
level  is increased.  

Our  resu l t s  on  p l a s m a  choles te ro l  are in  a g r e e m e n t  w i t h  
those  f o u n d  b y  SCHENDEL a n d  HANSEN in k w a s h i o r k o r  9 
a n d  KEMPNER 6 a n d  OLSON et  al. in  m a n L  

I n  r e g a r d  to  SINGAL'SI° r e su l t  w i t h  a m i n o  acid ra t ion ,  
ou r  d a t a  are  in  a g r e e m e n t  w i t h  his  f ind ings  on  l iver  
choles terol .  T h e  fa i lure  to  f ind  v a r i a t i o n s  in  s e r u m  chol-  
es te ro l  u n d e r  those  cond i t ions  m i g h t  be  asc r ibed  to  t he  
use of  d i f f e ren t  diets .  

Discussion. Since p l a s m a  choles te ro l  is lower in  defi-  
c i en t  r a t s  t h a n  in  t hose  w i t h  lys ine  a n d  t h r e o n i n e ,  while  
t h e  oppos i te  is o b s e r v e d  r e g a r d i n g  l iver  choles terol ,  t h e  
p h e n o m e n o n ,  as  a whole ,  s u p p o r t s  t h e  v iew t h a t  s e r u m  
I ipopro te ins  t r a n s p o r t i n g  cho les te ro l  a re  n o t  e l a b o r a t e d  
a t  n o r m a l  r a t e s  in  amino-ac id -de f i c i en t  r a t s  as in  ch i ld ren  
w i t h  kwash io rkor .  I n  a d d i t i o n  to  chol ine  1~, m e t h i o n i n e  16, 
a n d  EFAlV;  t he  a m i n o  ac ids  lys ine  a n d  t h r e o n i n e  also 
seem to  be  ab le  to  con t ro l  t h e  choles te ro l  t r a n s p o r t  f rom 
l iver  to  b lood  in t h e  r a t .  

I f  we also cons ider  t h a t  t h e  p r o t e i n  level  ac t s  on the  
b i o s y n t h e s i s  a n d  c a t a b o l i s m  of l iver  cho les te ro l  ~,3, i t  

seems possible  t h a t  t h e  v a r i a t i o n s  we o b s e r v e d  in  t h e  
l iver  m a y  e v e n  d e p e n d  on  the se  m e c h a n i s m s .  

I n  v i ew  of t h e  fac t  t h a t  ou r  r e su l t s  are  in  conf l i c t  w i t h  
those  of JOHNSON et  al. 4 a n d  KOKATNUR e t  al. 5, who  f o u n d  
t h a t  t he  g r o w t h  fai lure  in  a m i n o  ac id  de f i c i en t  ch i ckens  
is assoc ia ted  w i t h  a n  increase  in  s e r u m  choles tero l ,  i t  
would a p p e a r  t h a t  ur icotel ic  a n i m a l s  r e a c t  d i f f e r en t ly  to  
ureote l ic  an ima l s  in essen t ia l  a m i n o  ac id  def ic iency  to  
choles tero lemic  response.  

Therefore ,  t he  r a t  seems to  be  a su i t ab l e  a n i m a l  for  
s tud ies  of def ic iency of, ba l ance  of, a n d  i m b a l a n c e  of es- 
s en t i a l  amino  acids  in  cho les te ro l  m e t a b o l i s m ,  if t he  
resul t s  are to  be re fe r red  to  m a n .  

Riassunto. ~£ s t a t e  s t u d i a t o  l ' e f fe t to  d i  d i e t e  ipopro-  
te iche  e i soazo ta te  c a r en t i  e s u p p l e m e n t a t e  in  l i s ina  e 
t r e o n i n a  sul c o n t e n u t o  in coles terolo  del  l ega to  e del  
p lasma.  

L a  ca renza  di aminoac id i  essenzial i  i n d u c e  negl i  
an ima l i  pifi e levat i  l ivelli  di colesterolo nel  legato ,  m e n t r e  
d iminuisce  il colesterolo del p l a sma .  

I n  ques te  condizioni  il r a t t o  d i m o s t r a  u n  c o m p o r t a -  
m e n t o  simile a l l 'uomo.  

I{. VIVIANI a n d  A. M. SECHI 

Department o/Biological Chemistry, University o/Bologna 
(Italy), December 3, 1962. 
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Table II. Effect of supplementation of rice diet with lysine and threonine on growth, total lipid content of the liver, liver and blood plasma 
cholesterol content {Mean values ± Standard Deviation) 

Diet Average weight Total liver lipids Total plasma cholesterol Total liver cholesterol 
in g g/100 g liver mg/100 mt rng/100 g tissue 

No. 1 74.5 -~- 12.3 9.49 :~: 1.5 1tl.4 + 14.3 367 :~: 55.8 
No. 2 144.8 I 27.9 5.93 -4- 0.72 130.3 + 12.8 ~ 203 :[: 46.5 ~ 

Significantly different from values of diet No. 1. P = <:0.01. b Significantly diffcrent from values of diet No. 1. P = ~0.01:  

S o m a t i c  E v o k e d  R e s p o n s e s  in  C a t s  
d u r i n g  N a t u r a l  S l e e p  1 

T h e  a i m  of t h e  p r e s e n t  r e sea rch  is to  s t u d y  t he  p a t t e r n s  
of s o m a t i c  e v o k e d  responses  in  s o m e  cen t r a l  ne rvous  
s t r u c t u r e s  of t h e  c a t  d u r i n g  n a t u r a l  sleep. Such  a n  exper i -  
m e n t a l  a p p r o a c h  seems  jus t i f i ed  in  v iew of some r ecen t  
s tud ies  2 w h i c h  h a v e  s h o w n  t h a t  s leep can  be  s u b d i v i d e d  
in to  two  f u n d a m e n t a l  phases :  (i) l igh t  sleep, w h i c h  is 
c h a r a c t e r i z e d  b y  E E G  slow waves  (2-4/see) i n t e rming led  
w i t h  sp ind les  (8-15/see),  m o d e r a t e  m u s c u l a r  t o n u s  a n d  
b a s a l  b lood  pressure  level ;  (it) deep sleep, wh ich  is charac-  

ter ized b y  E E G  low vo l t age  fas t  ac t iv i ty ,  c o m p l e t e  m u s -  
cular  r e l axa t ion  a n d  a m a r k e d  decrease  in  b lood  pressure .  

Material and Methods. T h e  e x p e r i m e n t s  were  ca r r i ed  
o u t  on  30 adu l t ,  u n a n a e s t h e t i z e d ,  f ree ly  m o v i n g  ca t s ,  
c a r ry ing  s t i m u l a t i n g  a n d  r eco rd ing  e lec t rodes  p r e v i o u s l y  
i n t r o d u c e d  ,aseptically d u r i n g  b a r b i t u r a t e  a n a e s t h e s i a .  I t  

Part of these results has been presented at a meeting of the Societh 
Italiana diBiologia Sperimentale held in Geneva on July25th 1962. 
O. CASDIA, E. FAVXLE, A. GIUSSAm, and G. F. RossI, Arch. Ital. 
Biol. 100, 216 (1962). 
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should be noted that  : (a) the electrodes for bipolar record- 
ing (epidural) of the cortical responses consisted of two 
metal screws, isolated except for their tips, which were 
fixed into the floor of the frontal sinuses, just  above the 
somatic sensory cortex; (b) recording of the EMG act ivi ty  
was made by means of two thin steel wires passing through 
the posterior muscles of the neck; (c) the peripheral stimu- 
lation, consisting of square pulses (0.1 msec in duration, 
0.4-0.8 V in amplitude, frequency 0.2/sec), was given 
through bipolar electrodes inserted into the subcutaneous 
tissue of one foreleg. The stimulation was given for periods 
lasting from 40 to 80 sec at 5 to 10 rain intervals, in order 
to prevent habituation ; (d) central stimulation was effected 
by means of bipolar electrodes inserted stereotaxically 
into the medial lemniscus and the ventropostero-lateral 
nucleus of the thalamus, and consisted of square pulses 
(0.1-0.5 msec, 1-8 V, 0.2-5/sec), which were usually given 
for periods lasting from 40 to 80 sec, at 2 to 5 min inter- 
vals. I t  should be pointed out tha t  the results did not vary 
substantial ly when the stimulation lasted for uninter-  
rupted periods of 5 to 10 min;  (e) the responses evoked by 
peripheral stimulation were recorded simultaneously from 
the medial lemniscus, the ventro-postero-lateral nucleus 
of the thalamus, the somatesthetic radiation and the 
cortex. Simultaneous recordings of the responses evoked 
in the thalamus, the somatesthetic radiation and the cor- 
tex by stimulation of the medial lemniscus were made 
during the same experimental session; (f) the records were 
begun not less than  48 h after the operation and were 
carried on for an average of one week. During the experi- 
ment  the animal was kept in a smalI sound-proof cage 
where it was able to move freely. The animal 's  behaviour 
was controlled both directly and by  means of simultaneous 
recording of the EEG and EMG activity;  (g) the precise 
anatomical location of the electrodes was verified post 
mortem on sections of the brain stained according to Well 
and Nissl methods; (h) the evoked responses were recorded 
photographically from a dual-beam Cossor oscilloscope 
driven by a Galileo a-c amplifier. The EEG and EMG 
activity was recorded by a Galileo 10-channel electro- 
encephalograph. Two Tektronix stimulators were used. 

Results .  These will be divided into two parts:  (A) Des- 
cription of the changes occurring in the cortical responses 
evoked by peripheral and central st imulation during the 
different stages of sleep; (B) Description of the data 
yielded by the comparative evaluation of both cortical 
and subcortical evoked responses. (A, 1) Cortical responses 
evoked by peripheral stimulation have a latency varying 
from 7.3 to 8.6 msec. Both shape and amplitude of the 
responses appeared to vary greatly according to the depth 
of the sleep. In  particular, it was noticed tha t :  (a) during 
light sleep the amplitude of the responses, although vary- 
ing greatly, could on the whole be defined as moderate. 
Morphologically, they consisted of a positive-negative 
deflection, the negative component being always smaller 
than the positive one and sometimes scarcely discernible 
(Figure I, A); (b) during deep sleep the responses were 
always facilitated, their increase in amplitude ranging 
from 30 to 300~/o above the mean amplitude values of 
light sleep. The increase in amplitude was almost the same 
for both positive and negative phases (Figure I, B). This 
facilitation lasted throughout the deep sleep stage, being 
occasionally quite remarkable. (A, 2) The stimulation of 
the medial lemniscus and the ventro-postero-laterat nu- 
cleus of the thalamus evoked on the somatic sensory cor- 
tex responses having a latency varying from 3 to 4 and 
from 2 to 3.5 msec respectively. Amplitude and shape of 
the responses appeared to vary considerably according to 
the stage of sleep. In  particular, it was noticed that :  (a) 

during light sleep both lemniseo-cortical and thalamo- 
cortical responses had a very low amplitude, being some- 
times scarcely visible. They consisted of a positive-negative 
deflection, their negative component being smaller than 
the positive one, occasionally even completely absent 
(Figure I1, A and III ,  A); (b) during deep sleep the res- 
ponses increased greatly in amplitude (:from 200 to 400%), 
such increase being almost equally divided between the 
two components of the response (Figure II,  B and III ,  B), 
This facilitation lasted throughout the deep sleep stage, 
being sometimes very prominent.  

(B) With the aim of assessing the respective roles of the 
different stations of the afferent pathway (bulbar, thala- 
mic, cortical) in determining such a facilitation, we 
recorded simultaneously tile responses from the ventro- 
postero-lateral nucleus of the thalamus, the somatesthetic 
radiation and the somatic sensory cortex when the medial 
lemniscus was stimulated. During peripheral st imulation 
responses from the medial lemniscus were recorded as 
well. Our results can be summarized as follows: (B, 1) the 
peripheral stimulation evoked in the lemniscus, thalamus, 
radiation and cortex responses having latencies of 3-3.7, 
3.7-4.5, 5--6.5 and 7.3-8.6 msec respectively. I t  was 
noticed tha t :  (a) during light sleep lemniscal (Figure IV, 
A), thalamic (Figure V, A) and radiation responses con- 
sisted of a fast positive deflection of small amplitude, 
sometimes followed by a slower negative deflection, 
usually hardly measurable; tile cortical responses have 
been described above; (b) during deep sleep, lemniscal 
responses remained practically unchanged, ~6thout paral- 
leling in any way the marked facilitation of the cortical 
responses (Figure IV, B). On the contrary, both thalamic 
and radiation responses were constantly facilitated (from 
20 to 50%), their shape being unchanged (Figure V, B). 
The facilitation of the thalamic responses ensued simul- 
taneously with that  of the cortical ones, lasting throughout 
the deep sleep. I t  should be pointed out, however, that  
there seemed to be a certain independence between the 
facilitation of the thalamic responses and that  of the 
cortical ones. In  fact, sometimes a marked facilitation of 
the cortical responses was accompanied by a slight facili- 
tat ion of the thalamic ones, and vice verse, both these 
possibilities occurring not only in the same animal bu t  
also during one single speU of deep Meep. Apart from these 
slight occasional discrepancies, it might justifiably be said 
tha t  during deep sleep there exists a constant  parallelism 
between the facilitation of the thalamic responses and 
tha t  of the cortical ones. The same considerations hold 
true as to the responses evoked in the somatesthetic 
radiation. (B, 2) The stimulation of the medial lemniscus 
evoked in the ventro-postero-lateral nucleus of the thala- 
mus, the somatesthetic radiation and the somatic sensory 
cortex responses having latencies varying from 1 to 1.5, 
1.5 to 2.5 and 3 to 4 see respectively. With regard to 
the different phases of sleep, it has been observed that :  
(a) during light sleep, both lemnisco-thalamic and lem- 
nisco-radiation responses (Figure VI, A) were constituted 
by a fast deflection very low in amplitude, often hardly 
detectable. The lemnisco-cortical responses have been 
described above; (b) during deep sleep, both lemnisco- 
thalamic and lemnisco-radiation responses (Figure VI, B) 
showed constantly a marked facilitation which persisted 
throughout the deep sleep phase; in particular, with re- 
spect to its course and enti ty,  the facilitation of these 
responses closely resembled the cortical one. 

Summing up, during deep sleep a marked facilitation 
of the responses evoked by central stimuli was observed 
both in the cortex and in the thalamus. On the other hand, 
during the peripheral stimulation in the deep sleep phase 
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t h e  e v o k e d  responses  a p p e a r e d  to  be  fac i l i t a t ed  b o t h  in 
t h e  c o r t e x  a n d  in  t h e  t h a l a m u s ,  b u t  r e m a i n e d  u n c h a n g e d  
in t h e  med ia l  lemniscus .  I n  pa r t i cu l a r ,  a s t a t i s t i ca l  eva lu-  
a t i on  (carr ied o u t  b y  t h e  s t u d e n t  ' t '  tes t)  of the  m e a n  
a m p l i t u d e  va lues  of t h e  responses  o b t a i n e d  d u r i n g  l ight  
sleep a n d  deep  sleep showed  t h a t :  (a) t he  increase  in 
a m p l i t u d e  of t he  responses  evoked  in t he  t h a l a m u s  b o t h  
b y  c e n t r a l  a n d  b y  p e r i p h e r a l  s t i m u l a t i o n  p r o v e d  con- 
s t a n t l y  h i g h l y  s ign i f i can t  ( P  < 0.001); (b) in more  t h a n  
90% of t he  cases t h e  responses  evoked  u p o n  pe r iphe ra l  
s t i m u l a t i o n  in t he  med ia l  l emniscus  d id  n o t  show s ta t i s -  
t i ca l ly  s ign i f i can t  v a r i a t i o n s  in  a m p l i t u d e .  

S u c h  resu l t s  e n a b l e  us  to  s t a t e  t h a t  d u r i n g  deep  sleep 
t h e  t r a n s m i s s i o n  of  soma t i c  c e n t r i p e t a l  impulses ,  e i t he r  

d u r i n g  p e r i p h e r a l  or  c e n t r a l  s t i m u l a t i o n ,  was  c o n s t a n t l y  
fac i l i t a ted  a t  t h e  level  of t h e  v e n t r o - p o s t e r o - l a t e r a t  t h a l a -  
mic  nucleus.  T h e  f i rs t  s y n a p t i c a l  r e l ay - - i . e ,  nucle i  graci l is  
a n d  c u n e a t u s - - o n  t h e  c o n t r a r y ,  d id  n o t  seem to  p l ay  a n y  
r e l e v a n t  role in t h e  fac i l i t a t ed  t r a n s m i s s i o n  of t h e  a scend-  
ing vol ley d u r i n g  deep sleep. 

Whi le  the  i m p o r t a n c e  of the  t h a l a m u s  in d e t e r m i n i n g  
the  cor t ical  fac i l i t a t ion  of the  evoked  response  seems to  be  
well es tabl i shed,  no  h i n t  is p r o v i d e d  b y  t h e  p r e s e n t  d a t a  
as to  the  possible role p l ayed  b y  t h e  c o r t e x  in s u c h  a 
mechan i sm.  The  l a t t e r  could be  ver i f ied  in f u r t h e r  re- 
searches  by  m e a n s  of d i r ec t  s t i m u l a t i o n  of t h e  soma te s -  
t he t i e  rad ia t ion .  I n  s u c h  a case, in fact ,  a possible  faci l i ta-  
t ion  of the  responses  would  c e r t a i n l y  n o t  be  d u e  to  a 
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EMG = eleetromyogram. EEG = electroencephalogram. In I, t i ,  and III CRO recording from the left somatic sensory cortex; in IV from 
the left medial lemniscus (1) and the left somatic sensory cortex (2) ; in V from the left ventro-posterolateral nucleus of the thalamus (1) and 
the left somatic sensory cortex (2); in VI from the left somatesthetic radiation (1) and the left somatic sensory cortex (2). (See text for 

explanations.) CRO calibration: 50 ~.V. Time base: upper half of the figure, 20 msec; lower half of the figure, 10 msee. 
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tha l amic  mechan i sm and could therefore  be a t t r i bu t ed  
only to the  cortex.  

The  faci l i ta ted t ransmiss ion of the  ascending impulses  
in the  vent ro-pos tero- la te ra l  nucleus of the  tha l amus  
could be accounted for e i ther  by  a funct ional  depression of 
s t ructures  control l ing the  t ransmiss ion  of the  cen t r ipe ta l  
volley dur ing l ight  sleep or  by  the  in te rven t ion  of mechan-  
isms ac t ive ly  faci l i ta t ing the  t ransmiss ion of the  impulses  
in the  tha lamus  dur ing deep sleep. 

Riassunto. Le risposte cort ical i  evoca te  da  s t imoli  
somatici ,  sia periferici  che centrali ,  a u m e n t a n o  di am-  

piezza duran te  il sonuo profondo.  Tale  amplif icazione 
dovuta ,  a lmeno in parte,  ad una  faci l i ta ta  t rasmissione 
degli impulsi  ascendent i  a livello del nucleo vent ro-  
pos tero- la tera le  del ta lamo.  

E.  FAVALE, C. LOEB, a n d M .  MANFREDI 

Clinica delle ]tlalatlie Nervose e Mentali, Istituto di Fisica 
(Gruppo di Cibernetica del C.N.R.),  Universit& di Geneva 
(Italy), December 3, 1962. 

b - N u c l e i c  A c i d ,  a n d  t h e  I n i t i a l  S t e p  

o f  D e o x y r i b o n u c l e i c  A c i d - D e g r a d a t i o n  
b y  D e o x y r i b o n u c l e a s e  I 

In  1935, FEULGEN 1 observed t h a t  the  solut ion of D N A  2 
prepared  according to his own me thod  3 was strongly~ 
l iquefied by  the  act ion of pancrea t in  w i thou t  t he  l ibera- 
t ion of purines  and phosphates ,  and the  react ion product ,  
which was obta ined  in h igh  yield, ye t  ma in ta ined  near ly  
the  same aeid-precip i tabi l i ty  as t h a t  of the  pa ren t  D N A :  
He  called this subs tance  b-nucleic acid, and the  enzyme  
concerned nucleogelase.  

F o r  some t ime  we have  also s tud ied  the nueleogelase 
react ion and  ob ta ined  the  following results. To 0.4 ml  of 
1% solut ion of Feulgen ' s  D N A  in M/10 ace ta te  buffer  
(pH 6.0) was added 0.1 ml  of enzyme  solutions of var ious  
act iv i t ies  by  ex t rac t ing  NBC's  pancrea t in  wi th  water,- and 
the  viscosi ty  change of the  reac t ion  mix tu r e  was observed.  
The  re la t ive  v iscos i ty  which was a t  first  ca. 4, dropped 
to the f inal  va lue  of ca. 1.2 af ter  var ious  t ime  passages, 
according to t he  concent ra t ions  of nucleogelase.  An ali- 
q u o t  of the  react ion mix tu r e  was poured into  30 vol of 
cold 0 .25N He1 and the  resu l t an t  p rec ip i t a te  was dis- 
solved in M/15 Na2HPO4; then  an a l iquot  of this solut ion 
was subjec ted  to paper  electrophoresis  (200 V, 4 mA,  the  
cur ren t  flow last ing 2 h, t he  e lec t ro ly te  solut ion used 
being M/50 ace ta te  buffer  of p H  5.0). Af te r  the  finish the  
pape r  was observed wi th  minera l igh t  Model  SL 2537. 
The  or iginal  D N A  of FEULGEN did no t  move  f rom the  
s ta r t ing  line, while  b-acid showed a c i rcumscr ibed sharp  
shadow hav ing  a fair ly large migra t ion  rate.  In  accordance 
wi th  the  drop in t he  v iscos i ty  of the  react ion mix tu r e  t he  
spot  of t he  original  D N A  detec tab le  b y  paper  electro- 
phoresis d iminished rapidly,  while t h a t  of b-acid increased 
quickly.  W h e n  crystal l ine DNase  1 was used instead oI 
pancrea t in  w i thou t  Mg++, the  same e lec t rophore t ic  pa t -  
tern as above  was observed,  suggest ing t h a t  FEULGEN'S 
nucleogelase migh t  be t he  same enzyme  wi th  DNase  1. 
Therefore,  more  detai led compar isons  of t he  two enzymes  
were carried ou t  as follows. A solut ion of DNase  1 and the  
nucleogelase solut ion prepared  as described above  were 
f ract ionated wi th  a m m o n i u m  sulphate,  and eve ry  f ract ion 
of both  enzymes  was compared  in DNA-l iquefy ing  ac t iv-  
i ty.  As indicated in F igure  1 (a), t he  enzyme  ac t iv i ty  in 
bo th  cases was found to be concen t ra ted  on the  f ract ion 
be tween  57 and 71% a m m o n i u m  sulphate  sa tura t ion.  As 
the  nex t  step, the  b-ac id-decomposing a c t i v i t y  of nucleo- 
gelase was compared  wi th  t h a t  of DNase.  

To 1% solution of FEULGEN'S D N A  dissolved in 21,1/10 
aceta te  buffer of p H  6.0 was added  each of the  fol lowing 
solutions containing,  in l iquefying ac t iv i ty  order,  DNase  
1(10 ~/ml) > pancreat in  ex t rac t  > DNase  1(5 y/ml) re- 

spect ively.  Af te r  incubat ion,  an a l iquo t  was t aken  f rom 
each react ion mix tu re  and poured into  30 vol  of 0 .25N 
HC1 and centr ifuged.  The  supe rna t an t  solut ion was in- 
ves t iga ted  for its l ight  absorbency  a t  260 m/z in order  to  
es t imate  the  degrada t ion  of b-acid. As indica ted  in F igure  
l (b) ,  no difference was seen be tween  the  b-ac id  decom- 
posing ac t !v i ty  of nucleogelase and t h a t  of  DNase  1. 
Fur thermore ,  the  p H - a c t i v a t i o n  curve  of l iquefy ing  
ac t i v i t y  (product ion of b-acid) and t h a t  of b-acid decom- 
posing were compared  be tween  these  two enzymes.  F o r  
this  purpose,  D N A  or b-nucleic acid was dissolved to 1% 
in phospha te  buffer  of var ious  p H ' s  as indica ted  in F igure  
1 (c), and to this solut ion was added  nucleogelase solut ion 
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x R. FEt~LGE~, Z. physiol. Chem. 237, 261 (1935). 
Abbreviations: DNA, deoxyribonucleic acid; DNase 1, deoxyribo- 
nuclease 1 ; NBC, Nutritional Biochemicals Corporation, Cleveland, 
Ohio; OD, optical density; P, phosphate. 

a R. FEULGEN, Z. physiol. Chem. 90, 261 (1914). 


