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nant ,  u n t r e a t e d  w o m e n  a n d  seven  b loods  f rom n o r m a l  
males. Th i s  seemed  a suff ic ient  n u m b e r  of con t ro l  sub-  
jects  s ince t he  n o r m a l  r ange  in cho les te ro l  levels is 
f i rmly e s t ab l i shed  a n d  we s o u g h t  on ly  to  check  our  own  
methods .  

The  m e t h o d  used in t e s t i ng  for s e r u m  choles te ro l  b lood 
levels was  t h a t  desc r ibed  b y  SCHOENHE1MER a n d  SPERRY 15. 
The p ro t e in s  are  p r e c i p i t a t e d  f rom t he  s e r u m  b y  a n  ace- 
tone-a lcohol  m i x t u r e  a n d  s i m u l t a n e o u s l y  t he  choles tero l  
and  choles te ro l  es ters  are e x t r a c t e d .  D i g i t o n i n  is used to 
p rec ip i t a te  t he  cho les te ro l  a f t e r  s apon i f i ca t ion  a n d  th i s  
is t e s t e d  as to  color d e v e l o p m e n t  w i t h  acet ic  a n h y d r i d e -  
sulfuric acid reagen t ,  in  c o m p a r i s o n  w i t h  color p roduced  
in a s t a n d a r d  choles te ro l  so lut ion.  Color read ings  were 
made  w i t h  a B a u s c h  a n d  L o m b  s p e c t r o p h o t o m e t e r .  
HAWK, OSER, a n d  SUMMERSON ~e give a r ange  of 150 to 
300 m g  choles te ro l  in  100 ml  b lood  as no r m a l .  

As will be seen f rom Tab le  I, on ly  five t es t s  m a d e  on  
bloods f rom t r ea t ed ,  p r e g n a n t  w o m e n  exceeded  t he  nor-  
mal  range .  Th i s  is of i n t e r e s t  s ince DEUEL l~ s t a t e s  t h a t  
choles terol  levels  are n o r m a l l y  h i g h e r  in  p r e g n a n c y .  F o u r  
of these  t e s t s  are on  b loods  f rom t h e  same  w o m a n ,  d r a w n  
a t  d i f fe ren t  t imes.  I n  Tab le  II, w h i c h  deals  w i t h  t r e a t e d  
n o n - p r e g n a n t  women ,  t h e r e  is one  spec imen  of b lood  in 
which  t he  n o r m a l  cho les te ro l  r a n g e  is exceeded.  A m o n g  
the  p r e g n a n t ,  n o n - t r e a t e d  g roup  (Table  III) t h e r e  are two 
bloods  w h i c h  exceed n o r m a l  levels.  One  of these  f indings ,  
a t  a level  of 873 m g  cholesterol ,  was con f i rmed  in a n o t h e r  
l abora to ry .  N o n e  of the  n o r m a l  b loods  exceed  t h e  r ange  
for choles terol .  

A p p a r e n t l y  the  ora l  a d m i n i s t r a t i o n  of R h  h a p t e n  does 
no t  a f fec t  s e r u m  choles te ro l  levels.  I n s t ead ,  t he re  was a 
ce r t a in  a m o u n t  of f l u c t u a t i o n  f rom one  t e s t  to  a n o t h e r  on  
the  s ame  ind iv idua l ,  n e a r l y  all of these  w i t h i n  t he  n o r m a l  
range.  

I n  s u m m a r y ,  61 b loods  f rom R h  sens i t ized  w o m e n  
t r ea t ed  w i t h  R h  h a p t e n  g iven  ora l ly  were  t e s t e d  for s e rum 
choles terol  levels,  u s ing  17 con t ro l  b loods  f rom p r e g n a n t ,  
n o n - t r e a t e d  women,  n o n - p r e g n a n t  w o m e n  a n d  n o r m a l  
males.  Dif ferences  in  choles te ro l  levels b e t w e e n  t he  t r ea t -  
ed a n d  con t ro l  g roups  were  n o t  s igni f icant .  

A. F. LEWIS a n d  BETTINA B. CARTER 

Charles C. A d a m s  Ecological Center, Western Mich igan  
University,  Kalamazoo (Michigan),  February  4, 1958. 

Z u s a m m e n / a s s u n g  

Choles te r in  l~isst s ich als B e s t a n d t e i l  des unge re in ig t en  
R h - H a p t e n s  nachweisen .  D e s h a l b  wurde  geprfift ,  ob  die 
perorale  A u f n a h m e  dieser  F r a k t i o n  den  B lu t cho le s t e r in -  
spiegel bee inf luss t .  Be i  17 Menschen ,  die ke in  H a p t e n  
erhie l ten,  u n d  be i  61 H a p t e n - E m p f a n g e n d e n  w u r d e  
keine E r h S h u n g  des Choles te r insp iege ls  fes tgestel l t .  

15 R. SCHOENItm~tER and W. M. SPERR**', J. biol. Chem. I06, 
745 (19:34). 

16 p. B. HA~,VK, B. L. OSER, and \V. H. SUMI~IERSON, Practical 
Physiological Chemistry (Blakiston, New York 1954). 

ene rgy  for t he  r ed  cells 1. M a t u r e  e r y t h r o c y t e s  ut i l ize 
glucose m a i n l y  b y  m e a n s  of glycolysis ,  i.e. b y  a n a e r o b i c  
f e r m e n t a t i o n  to p y r u v i c  a n d  lac t i c  acids,  on ly  a v e r y  
smal l  f r ac t ion  b e i n g  oxyd ized  aerob ica l ly .  T h e  hexose-  
m o n o p h o s p h a t e  s h u n t  ha s  been  r e c e n t l y  d e m o n s t r a t e d  to  
occur  also in t he  red cells a n d  a p p e a r s  to  be  a n  i m p o r t a n t  
me tabo l i c  p a t h w a y  2. A b n o r m a l i t i e s  of t he  glycolys is  a n d  
re la ted  enzymes  have  been  desc r ibed  in t he  in  vitro s to rage  
as well as in a n u m b e r  of h e m o l y t i c  c o n d i t i o n s  a n d  are  
l ikely to  occur  also d u r i n g  t h e  in  vivo ageing.  

B u t  the  u l t i m a t e  s igni f icance  of glycolysis  dese rves  
f u r t he r  s tudy .  A m o n g  t h e  m a n y  p r o b l e m s  w h i c h  h a v e  
still to  be answered,  a n  i m p o r t a n t  p o i n t  is t he  fol lowing:  
do red cells uti l ize a f ixed a m o u n t  of glucose for  t h e i r  
metabo l ic  r e q u i r e m e n t s  regardless  of e x t e r n a l  fac to rs  ? Or  
do t h e y  h a v e  to be cons idered  as s imple  e n z y m e  parce ls  
pass ively  reac t ing  in a p e r i p h e r a l  m e d i u m  a n d  m e t a -  
bolizing a n y  su i tab le  s u b s t r a t e  ? Or  m i g h t  t h e i r ' m e t a b o l i c  
ac t iv i ty  be inf luenced b y  t h e  e n v i r o n m e n t a l  c o n d i t i o n s  
a n d  ad jus t  itself to  p l a s m a  c o m p o s i t i o n  ? 

The  s t a t e m e n t  genera l ly  repor ted ,  t h a t  t he  glycolysis  
r a t e  does no t  depend  upon  t he  in i t ia l  glucose level  w i t h i n  
n o r m a l  ranges,  would s u p p o r t  t he  f i rs t  poss ib i l i ty  afore-  
men t ioned .  In  the  p re sen t  p a p e r  some c o n t r a d i c t o r y  
resu l t s  are repor ted .  

Materials  and methods . - -The  i nves t i ga t i ons  h a v e  been  
carr ied  ou t  in no rma l  i nd iv idua l s  r a n g i n g  f rom 22 to  35 
years  of age. Glycolysis  ha s  been  d e t e r m i n e d  accord ing  to  
HOLLINGSWORTH'S t echn ique  3. Blood s u g a r  was  m e a s u r e d  
in dup l ica te  before incuba t ion ,  a n d  a f t e r  1 a n d  2 h, b y  
m e a n s  of the  SOMOGY-NELSON'S m e t h o d .  The  s t a n d a r d  
e r ror  for the  d e t e r m i n a t i o n  of glucose in dup l i ca t e  was  

2.7 r ag%.  

R e s u l t s . - T h e  samples  were w i t h d r a w n  l - 4  h a f t e r  
lunch.  In  the  r e c o n s t i t u t e d  samples ,  t h e  red  cell c o u n t  
r a n g e d  f rom 3 360 000 to 5 200 000 a n d  t h e  h e m o g l o b i n  f rom 
9.9 to 14.9 g%.  The  whi t e  cells were found  b e t w e e n  0 a n d  
800 per  m m  a. The  R B C :  \VC ra t io  r a n g e d  f rom 4000 to  
50 000. No changes  of tile h e m a t o c r i t  were obse rved  a t  t he  
end  of the  exper iments .  

The  m e a n  ini t ia l  glucose level  was  76.2 r a g %  w i t h  a 
s t a n d a r d  dev ia t ion  of :[: 17.9. I t  d r o p p e d  to  40.2 m g %  
4- 11.4 af te r  2 h. Glycolysis,  expressed  as mg  of glucose 
ut i l ized b y  100 ml of packed  red  cells pe r  hour ,  h a s  been  
found  to be 43.9 mg  wi th  a s t a n d a r d  d e v i a t i o n  of ± 13-6. 
The  percen tage  in respec t  to  t he  in i t ia l  glucose level 
was 23-7 :[: 4-6. 

B y  plot t ing,  on a n o r m a l  graphic ,  t he  glycolysis  va lues  
aga ins t  the  in i t ia l  glucose level, a fa i r ly  good cor re la t ion  
was observed  a n d  conf i rmed  s ta t i s t i ca l ly .  In  our  40 nor -  
ma l  controls ,  t he  co r re l a t ion  coeff ic ient  (r) was found  to 
be + 0.742 a n d  the  ca lcu la ted  ' t '  v a lue  (6.822) was  h igh ly  
s ignif icat ive  (P < 0.001; Figure) .  The  regress ion  l ine is 
g iven  b y  t he  fo rmula :  y = 7.4 + 0.48 x, where  y is t h e  ex- 
pec ted  glycolysis and  a" t he  in i t ia l  glucose level. The  con-  
f idence l imits  (2 a) are ± 15. 

According to these  da t a ,  glycolysis  could  be  t e n t a t i v e l y  
i n t e rp re t ed  as a f irst  o rde r  e n z y m a t i c  reac t ion .  Since, in 
th i s  case, the  a m o u n t  of s u b s t r a t e  (S) p r e sen t  a t  t he  t i m e  
t is g iven b y  t im f o r m u l a :  S, = S o e -kt, k be ing  t he  velo- 
c i ty  cons t an t ,  t he  r eac t ion  itself  could be b e t t e r  expressed  

I n f l u e n c e  of  B l o o d  S u g a r  L e v e l  o n  the Glycolytic 
Activity of Human Red Cells 

Considerable  ev idence  ha s  b e e n  col lected in t he  las t  few 
years on  t h e  i m p o r t a n c e  of glucose as t he  m a i n  source of 

1 0 .  F. DENSTEDT in J. L. TULLIS, Blood cells and plasma proteins 
(Academic Press hie., New York 1953), p. °23. - S. GRANIGK, Blood 
4, 404 (1949). -T .  A. J. PRANKERD, Brit. J. Haematol. 1, 131 (1955). 

2 0 .  F. DI~NSTEDT, in J. L. TULLiS, Blood cells and plasma proteins 
(Academic Press Inc., New York 1953), p. 223. 

J. W. HOLL:NC..~WORTU, J. Lab. clio. Med. 45, 920 (1955). 
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Modifications of glycolysis during glucose tolerance test 

[EXPERIENTIA VOL. XIV/8] 

After 30 mitt After 60 mill After 120 min 
Case 

Initial glucose 

I.  imeO 
Initial glucose Glyeolysis 

75 
137 
108 

78 
79 
90 
74 

55 
76 
61 
42 
39 
61 
43 

Initialglucose Glycolysis 

142 41 
116 66 
115 51 
120 38 

84 63 
176 47 

47 
95 

98 
137 
118 
132 

Glycolysis 

44 
45 

32 
36 
45 
3O 

Initial glucose 

51 
84 
75 
7O 
93 
59 

Glycolysis 

46 
32 
39 
84 
28 
42 

Glyeolysis is expressed as mg of glueose]lO0 ml RBCIh. 

log N O -- log Nt 
by  the formula:  k = t x 2.303. 

Since a perfec t  l inear correlat ion has  been  found  be-  
tween the  k and the  hematoc r i t  of samples  w i th  d i f fe rent  
RBC: p lasma  ratio,  in order  to  have  comparab l e  results ,  
the  values of k have  been  correc ted  for an  h e m a t o c r i t  of 
50. In  the  40 no rma l  subjec ts  of our  group,  the  veloci ty  
cons t an t / h  was 0.0066 ~ 0.0018. A re la t ively  s lower speed 
of the  react ion was found in the  first  hour  p r e s u m a b l y  duo 
to some delay in the  equi l ibra t ion  of the  t e m p e r a t u r e  
be tween  blood and  wa te rba th .  

/50 

/ ¢ 
/ $ / /  
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Glucose cansumed(mg/h/lgOml Rbc) 

Correlation between initial glucose level and glyeolysis. Solid line 
is the calculated regression line for the points shown and the dashed 

lines the 2 a confidence limits. 

I n  order  to  confirm the  exis tence of a correla t ion bv- 
tween  the  initial  glucose level and  the  ra te  of glycolysis,  
exper iments  were carried out  b o t h  in  vivo and  in  vitro. B y  
adding  in vitro measured  a m o u n t s  of glucose to  samples  of 
blood, no changes  of the  glycolysis were  observed  as 
compared  wi th  t h a t  of the  blood alone. Glycolysis was 
also de te rmined  in normal  individuals  dur ing  a glucose 
tolerance test .  40-60 g of glucose were given by  m o u t h  
and  glycolysis was measured  in the  fas t ing  s t a te  and  a f te r  
30, 60, and 120 rain. No consis tent ,  p a t t e r n  was obta ined .  
In  three subjects  (cases 1, 2, 3 of the  Table) a fairly good 
correlat ion was found between the  initial  glucose level and  
the  gtycolysis: in t he  single cases the  po in t s  a p p r o x i m a t e d  a 
s t ra igh t  line. In  o the r  th ree  ins tances  (cases 4, 5, 6 of t h e  
Table), the  glycolysis ra te  changed qui te  unpred ic t ab ly  
wi th  no cons t an t  re la t ionship  to  the  var ia t ions  of t h e  
blood sugar. No cons tan t  changes  were observed  in one 
case given 25 g of glucose in t r avenous ly  (case 7 of the  
Table). I t  m a y  be of in teres t  to  note  t h a t  t he  subjects  in 

w h o m  a corre la t ion  could be elici ted were  allowed to 
pe r fo rm n o r ma l  muscu la r  a c t i v i t y  da r ing  the  tes t  while 
t he  o the r  four cases were k e p t  res t ing  in bed.  

Discussion.--Our resul ts  expressed  as rag/100 ml RBC/h 
are in per fec t  ag reemen t  wi th  t h e  ones  r epo r t ed  by others 
wi th  the  same technique*.  

As to  t he  concen t r a t i on  of glucose, i t  is generally re- 
por t ed  even  in  r ecen t  papers  5 t h a t  t he  ini t ial  glucose level, 
if below 500 m g % ,  has  no effect  on the  glycolysis whereas 
h igher  values  inh ib i t  it. B u t  f rom earlier authors ,  it was 
r epo r t ed  t h a t  glycolysis could be cons idered  as a first 
o rder  react ion,  where  t he  a m o u n t  of glucose utilized is 
p ropor t iona l  w i th in  t he  l imits  of t he  expe r imen ta l  error 
to  t h e  a m o u n t  of t he  avai lable  subs t r a t e  6. Whi le  the data 
concern ing  e x p e r i m e n t s  in vitro are r a t h e r  conflicting, the 
resul ts  in  vivo appea r  more  uni form,  even  if n o t  all authors 
called a t t e n t i o n  to  itL The  possible  cor re la t ion  between 
glycolysis and  ini t ial  glucose level should  be considered 
w h e n  glycolysis is fol lowed u n d e r  t h e  inf luence of certain 
drugs  or in d i f fe ren t  expe r imen ta l  condi t ions ;  in many 
ins tances  the  observed  values  would  become no t  significant 
if expressed  as ve loc i ty  cons t an t .  

One wonders  if t h e  i n t i ma t e  m e c h a n i s m  of the  changes 
of b lood sugar  c o n c e n t r a t i o n  m a y  accoun t  for the dif- 
fe ren t  behav iou r  of glycolysis.  As a m a t t e r  of fact,  when 
glucose level was  ar t i f ic ial ly  increased  b y  administration 
of sugar  in res t ing  pa t ien t s ,  no c o n s t a n t  modifications 
could be de tec ted .  In  t he  cases in wh ich  the  changes 
occurred  dur ing  muscu la r  ac t iv i ty ,  as also reported in 
animals  in which  the  b lood sugar  was a l tered by endo- 
genous mobi l iza t ion,  a fair ly good corre la t ion  could be 
elicited. 

On the  basis  of t he  avai lable  da ta ,  t he  concentrat ion of 
glucose appear s  to be an i m p o r t a n t  fac tor  b u t  not  the 
only  one. F u r t h e r  s tud ies  are in  progress  in order  to ascer- 
t a in  t he  possible  inf luence b o t h  ~n vivo a n d  in vitro of some 
h o r mo n a l  subs tances .  
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B y  express ing  t he  glycolysis  t h r o u g h  the  ve loc i ty  con-  
s tan t  co r rec ted  for  t h e  h e m a t o c r i t ,  t h e  v a r i a t i o n s  due to 
the c o n c e n t r a t i o n  of glucose are  a u t o m a t i c a l l y  e l imina ted .  
However,  i t  h a s  to  be  k e p t  in m i n d  t h a t  glycolysis  is no t  
a s imple process  b u t  cons is t s  of a cha in  of in t e r re l a t ed  
react ions a n d  the re fo re  t he  use of a single ve loc i ty  
cons tan t  m a y  be  a n  ove r s imp l i f i ca t ion  wh ich  is no t  free 
from reasonab le  cr i t ic ism.  

W h e r e a s  the  r e l a t i onsh ip  b e t w e e n  in i t ia l  glucose level 
and glycolysis  is s t r o n g l y  sugges t ive  of a f irst  o rde r  
reaction,  t h e  d i s a p p e a r a n c e  of t h e  glucose followed a t  
shor ter  i n t e r v a l s  d u r i n g  t h e  f i r s t  2 h a p p r o x i m a t e s  to  a 
s t ra igh t  l ine  more  c o n s i s t e n t  w i t h  a r eac t ion  of o rder  zero. 
We h a v e  n o  s a t i s f ac to ry  e x p l a n a t i o n  for th i s  d iscrepancy.  

Since u n d e r  n o r m a l  c i r c u m s t a n c e s  t he  r ange  of t he  
sugar levels  in  t h e  b lood  is r e l a t ive ly  smaU, no  s ign i f ican t  
error c a n  be  m a d e  if one  expresses  t h e  glycolysis  in  t he  
conven t iona l  way.  Howeve r ,  t h i s  m e t h o d  becomes  un-  
reliable w h e n  t h e  glycolysis  is followed d u r i n g  s p o n t a n e -  
ous or  i nduced  s u g a r  va r i a t i ons .  

F .  B U F F A  a n d  G. MARAINI  

Istituto di Patologia speciale medics e metodologia clinics, 
Universitc~ di Torino (Italy), M a y  27, 1958. 

Riassunto 

S t u d i a n d o  la glicolisi di g lobul i  rossi  u m a n i  ~ s t a t a  no-  
ra ta  u n a  cor re laz ione  s t a t i s t i c a m e n t e  s ign i f i ca t iva  t r a  
livello iniziale  di glucosio e glicolisi, espressa  in m g  di 
glucosio u t i l i zza t i  d a  100 ml  di g lobul i  rossi  pe r  ora. In  
condizioni  di car ico s p e r i m e n t a l e  con  glucosio la correla-  
zione h a  a v u t o  u n  c o m p o r t a m e n t o  var iab i le .  

Activation of Cathepsin in Fatty Liver 

I t  h a s  been  s h o w n  in r ecen t  years  t h a t  c a t h e p s i n  act i -  
vi ty  of l iver  cells is m a i n l y  loca ted  w i t h i n  m i t o c h o n d r i a ' .  
DE D u v E  et al3 h a v e  found  t h a t  t he  e a t h e p s i n  which  is 
active on  h a e m o g l o b i n  is b o u n d  to a sp : c i a l  t y p e  of par-  
ticles, w h i c h  h a v e  t h e  s ame  s e d i m e n t a t i o n  cha rac -  
teristics such  as  l igh t  m i t o c h o n d r i a .  These  par t ic les  h a v e  
been cal led lysosomes. T h e y  c o n t a i n  p rac t i ca l ly  all acid 
phospha tase ,  f l -glucuronidase,  r ibonuclease ,  desoxy-  
r ibonuclease a n d  c a t h e p s i n  ac t iv i t i e s  of t he  l iver  cells. 
The a c t i v i t y  of these  e n z y m e s  is v e r y  low w h e n  the  lyso- 
somes are  in t ac t ,  b u t  increase  m a n y  t imes  as a r e su l t  of 
damaging  t r e a t m e n t s .  These  also p r oduce  t he  d i s p l a c e m e n t  
of the  b o u n d  e n z y m e s  f rom t h e  pa r t i c les  to  the  suspens ion  
fluid. M a n y  d i f f e ren t  t r e a t m e n t s  p r oduce  s imi la r  effects:  
homogeniza t ion  in  \Var ing  b l ende r ,  suspens ion  in hypo-  
tonic so lu t ions ,  i n c u b a t i o n  a t  37°C for a s h o r t  t ime,  ad-  
dition of salts ,  a d d i t i o n  of s u b s t a n c e s  which  decrease  the  
surtace tens ion .  

The  presence  of m i t o c h o n d r i a l  d a m a g e  in  f a t t y  l ivers  
has been  descr ibed  a. Morpholog ica l  modi f i ca t ions  of mi te -  
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chondr i a  consis t  m a i n l y  in the  swell ing of t h e  par t ic les .  
Swollen m i t o c h o n d r i a  show h ighe r  p e r m e a b i l i t i e s  to  m a n y  
subs tances  or ig ina l ly  c o n t a i n e d  inside t h e i r  body ,  as 
r ibonucleic  acid 4, c y t o c h r o m e  c n, py r id ine  nuc l eo t ide s  6, 
adenos ine  p h o s p h a t e s  7, t h i a m i n e  p y r o p h o s p h a t e  8, c i t r a t e  0. 
These  subs tances  are d isp laced  f rom the  m i t o c h o n d r i a l  
body  to the  suspens ion  fluid as a consequence  of t r e a t -  
men t s  which  produce  m i t o c h o n d r i a l  swelling.  These  t r e a t -  
men t s  resemble  s t rong ly  those  which  p roduce  lysosome 
damage.  I t  seems t h e n  no t  i m p r o b a b l e  t h a t  lysosome 
d a m a g e  exis ts  in f a t t y  livers. S t r o n g  increase  of acid 
p h o s p h a t a s e  a c t i v i t y  of f a t t y  l ivers  ha s  been  r e p o r t e d  1°. 
In  these  condi t ions ,  a r e d i s t r i b u t i o n  of t h e  e n z y m e  t a k e s  
place, as a large p a r t  of i t  is d i sp laced  f rom m i t o c h o n d r i a  
in to  the  fluid p a r t  of t he  h o m o g e n a t e .  A n  increase  of fl- 
g lucuronidase  in f a t t y  l ivers  has  been  r e p o r t e d  b y  MILLS 
el al. n. 

Thus  i t  was in te res t ing  to s t u d y  t he  b e h a v i o u r  of c a t h e p -  
sin, a n o t h e r  e n z y m e  p r e s e n t  in  lysosomes.  Alb ino  r a t s  
weighing 150-180 g were used. T h e y  were fed o n  a 
s t a n d a r d  diet.  F a t t y  in f i l t r a t ion  of t h e  l iver  was  o b t a i n e d  
e i the r  b y  2 subcu t aneous  in jec t ions  of c a r b o n  t e t r a -  
chloride (0-2 mt of a 20% so lu t ion  in ol ive oil, each  day) ,  
or also b y  one s u b c u t a n e o u s  in jec t ion  of w h i t e  phos-  
phorus  (0-1 ml of the  0 .5% so lu t ion  in olive oil). The  r a t s  
were killed b y  decap i t a t i on  24 h a f t e r  t he  las t  in jec t ion .  
The  l iver was immedia t e ly  dissected a n d  t r an s f e r r ed  to a 
cold room a t  2 ° C. 

10% homogena te s  were p repa red  in a P o t t c r - E l v e h j e m  
homogenizer ,  two types  of t issue suspens ions  be ing  pre-  
pa red  in each case: the  first  one was p r e p a r e d  w i t h  0.25 M 
sucrose, the  second one w i th  0.25 M sucrose  c o n t a i n i n g  
0 . 1 0  Triton X - I O 0  (ob ta ined  t h r o u g h  t h e  cou r t e sy  of 
Prof. H. G. K. WESTENnRINK). Th i s  was  used to  p roduce  
m a x i m u m  ac t iva t i on  of ca theps in ,  as a resu l t  of the  dis-  
in t eg ra t ion  of the  par t ic les  (WATTIAUX a n d  DE DOVE~2). 
In  order  to avoid  mechan ica l  d a m a g e  to the  par t ic les  in 
the  case of the  h o m o g e n a t e s  p r e p a r e d  w i t h  0-25 M 
sucrose, m i tochondr i a  were no t  i sola ted a n d  t he  e n z y m e  
de t e rmina t ions  were pe r fo rmed  on t he  whole homogena te s .  
These  were used wi th in  10 rain a f t e r  t he  d e a t h  of the  
animal .  

Ca theps in  ac t i v i t y  was d e t e r m i n e d  a t  37°C b y  a modi -  
f icat ion of the  m e t h o d  of ANSON ~3 descr ibed  b y  GIANETTO 
and  DE DOVE z4. The  reac t ion  m i x t u r e  h a d  the  fol lowing 
compos i t ion :  0.17 M ace t a t e  buffer ,  p H  5.0, 0.00026 21~r 
haemoglobin ,  the  e n z y m e  and  0-25 M sucrose  to 3 ml.  T h e  
reac t ion  was s topped  b y  a d d i n g  4 ml  of ice-cold 0-3 M 
t r ich loroace t ic  acid. The  m i x t u r e  was cooled i m m e d i a t e l y  
a n d  fi l tered in t he  ice box,  in o rder  to  decrease  t he  h y d r o l y -  
sis of sucrose, t h e  p r o d u c t s  of w h i c h  in te r fe r  w i t h  t h e  
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