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Norepincphrine content in the hearts of guinea pigs after the injection 
of Ha-norepinephrine and reserpine. Guinea pigs were injected intra- 
venously with 1.4 [~g of d/-fl-HS-norepinephrine (20 vC/tzg). 4 h later 
the test groups received intraperitoneat y 30 ~g of reserpine per kg. 
The time intervals in the Figure are the periods after the Ha-norepi - 
nephrine injection when the animals were sacrificed and the norepi- 

nephrine content of the hearts determined. 
Each bar represents the mean of the values for 6 animals assayed 
separately. The solid bars represent the control groups which received 
HS-norepinephrine but no reserpine. The hatched bars represent the 
test groups. The standard error of the mean is itldicated at the top of 

each bar, 

were essen t ia l ly  c o n s t a n t .  I n  t h e  case of  t he  6 h groups ,  t he  
di f ference b e t w e e n  t he  specif ic  ac t iv i t i e s  fell j u s t  ou t s ide  
t he  s t a n d a r d  e r ro r  of t he  mean .  

T h e  presence  of a s ingle pool  of n o r e p i n e p h r i n e  in  t h e  
h e a r t  compr i s ed  of e n d o g e n o u s  a n d  exogenous  a m i n e s  in- 
j ec ted  4 to  8 h ear l ie r  was  sugges ted  b y  t he  fo l lowing con-  
s ide ra t i ons :  The  r a t e  of  re lease  of  t h e  t i n y  a m o u n t  of H 3- 
n o r e p i n e p h r i n e  as d e t e r m i n e d  b y  t h e  sc in t i l l a t ion  c o u n t e r  
was  iden t i ca l  to  t he  r a t e  of re lease  of t he  r e l a t ive ly  large 
a m o u n t  of e n d o g e n o u s  n o r e p i n e p h r i n e  as d e t e r m i n e d  
f luoromet r ica l ly .  Th i s  r e su l t  in  v iew of t h e  t r e m e n d o u s  
d i s p a r i t y  in  t h e  a m o u n t s  of t he  two  types  of norep i -  
n e p h r i n e  p r e s e n t  is b e s t  e x p l a i n e d  b y  t h e  a s s u m p t i o n  t h a t  
t h e y  were  re leased  f r o m  a c o m m o n  poo l  b y  t h e  s a m e  
m e c h a n i s m .  

W i t h  t h e  e x c e p t i o n  of t he  6 h i n t e r v a l ,  t h e  specif ic  
a c t i v i t y ,  m~C/~g,  of n o r e p i n e p h r i n e  in each  pe r iod  was 
essen t i a l ly  t he  s ame  for  t h e  con t ro l  a n d  re se rp ine  t r e a t e d  
an imals .  T h e  s u b s t a n t i a l l y  g r e a t e r  a m o u n t s  of norep i -  
n e p h r i n e  in  t h e  h e a r t s  of t he  con t ro l  a n i m a l s  h a d  t he  s a m e  
specif ic  a c t i v i t y  as  was  f o u n d  in  t h e  sma l l e r  a m o u n t s  of 
n o r e p i n e p h r i n e  r e m a i n i n g  in  t h e  h e a r t s  of  t h e  a n i m a l s  
t r e a t e d  w i t h  rese rp ine ,  a f t e r  t h a t  d r u g  h a d  re leased  a 
s ign i f i can t  a m o u n t  of t h e  n o r e p i n e p h r i n e .  This ,  too,  in-  
d ica tes  a c o m m o n  pool.  

Zusammen/assung. T r i t i u m - m a r k i e r t e s  n o r - E p i n e p h r i n ,  
welches  im M e e r s c h w e i n c h e n h e r z e n  4 his  8 h n a c h  i n t r a -  
v e n 6 s e r  I n j e k t i o n  gebunde r t  war ,  w u r d e  m i t  d e r  g le ichen  
G e s c h w i n d i g k e i t  wie k6 rpe re igenes  C a t e c h o l a m i n  n a c h  
V e r a b r e i c h u n g  y o n  R e s e r p i n  f re igesetz t .  E s  k a n n  d a h e r  
a n g e n o m m e n  werden ,  dass  in j iz ie r tes  n o r - E p i n e p h r i n  s ich  
im H e r z e n  m i t  de r  Masse  des  e n d o g e n e n  H o r m o n s  ver -  
misch t .  

G. I-IERTTING ? a n d  S. M. H E s s "  
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Brunswick (New Jersey U.S.A.). 

Agar  E lec trophores t s  of So lub le  Pro te ins  I so lated  
from Cel lular  Frac t ions  of CCl~-Treated Rat  Liver  

I t  is well  k n o w n  t h a t  in  t h e  course  of some d e g e n e r a t i v e  
processes of t h e  l iver,  such  as s t ea tos i s  a n d  c loudy  swell- 
ing, severe  b iochemica l  a l t e r a t i o n s  occur.  A m o n g  these ,  
the  changes  of m i t o c h o n d r i a l  soluble  p ro t e in s  h a v e  been  
deeply  s u b j e c t e d  to  i n v e s t i g a t i o n  1-,. 

I n  th i s  n o t e  resu l t s  a re  r e p o r t e d  on  t l le  f r ac t iona t ion ,  
by  m e a n s  of a g a r  gel e lec t rophores i s ,  of t h e  so luble  pro-  
teins,  i so la ted  f rom t h e  n u c l e a  a n d  m i t o c h o n d r i a  of n o r m a l  
and  C C y t r e a t e d  l iver  cells. 

Material and Methods. Male r a t s  of W i s t a r  s t r a i n  a n d  
a b o u t  150-170 g, were t r e a t e d  w i t h  CC14, in  two  g roups  
(1 ml /kg ,  s u b c u t a n e o u s l y ,  for  1 a n d  5 d a y s  respec t ive ly) .  
The  l iver  was  pe r fused  w i t h  t h e  fol lowing so lu t ion :  NaC1 
0 .094M,  p h o s p h a t e  buf fe r  a t  p H  7.4 0 .012M,  e t h y l e n e  
d i a m i n e t e t r a  ace t i c  ac id  0 .011M,  glucose 0 .046M.  

Nuc lea r  a n d  m i t o c h o n d r i a l  f r ac t ions  h a v e  been  o b t a i n e d  
b y  d i f fe ren t i a l  c en t r i fuga t ion ,  a cco rd ing  to  HOOF.BOOM 
a n d  SCHNEIDER 7. Af t e r  t h e  i so la t ion  of s e d i m e n t e d  m i t o -  
chondr i a ,  t he  s u p e r n a t a n t ,  c o n t a i n i n g  soluble  p r o t e i n s  
a n d  microsomes ,  ha s  been  col lec ted  a n d  ha s  been  de-  
s i g n a t e d  ' c y t o p l a s m i c  f r ac t ion ' .  The  ' m i t o c h o n d r i a l  frac- 
t i o n '  inc ludes  t he  so luble  p r o t e i n s  a f t e r  r e p e a t e d  f reez ing  
a n d  t h a w i n g  of m i t o c h o n d r i a .  
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Fig. 1. Electrophoretic patterns of the soluble proteins isolated from 
liver cells of normal and CC14-treated rats. Preparation according to 
HOGEBOOM and SCiINXI~E~ ~. Buffer: sodium barbiturate 0.065M; 
HCI 0.017 M (pH 8.2, ionic strength pt ~ 0.05). V/cm 6.4; mA/cm 2.5, 

for 7 h. Staining with Amidoschwarz t0 B. 
A = nuclear fraction. B = mitochondrial fraction. C = cytoplasmic 
fraction. The vertical arrow indicates the point of deposition; the 

horizontal one the sense of migration. 

The  e lec t rophore t i c  runs  were  p e r f o r m e d  in agar  gel a t  
1.5%, of 2.5 m m  th ickness ,  emp loy ing  a b a r b i t u r a t e  
{0.065D/), HCI (0.017M) buffer ,  a t  p H  8.2 a n d  w i t h  ionic 
s t r e n g t h  a t  0.05 ~. A b o u t  1.5 mg of p ro te ins  (3-4 mg for 
the  g lycopro te ins  and  l ipoproteins)  were  run  for 7 h, w i t h  
6.4 V/cm and  2.5 m A / c m .  

The pla tes  were f ixed in acet ic  acid 2% for 12 h, dr ied  
u n d e r  f i l ter  p a p e r  in t he  oven and  s t a ined  w i t h  Amido-  
schwarz  10B, w i th  Sudanschwarz  and  P A S  react ion ,  
according  to  a and  9 

Results.  We h a v e  called A the  p r e a l b u m i n  zone, whi le  
f rom B to  F are inc luded  all t he  peaks  cor responding  re- 
spec t ive ly  to  se rum a lbumin,  a - l ,  a-2, fl-, and  y-globulins,  
and  G t h e  tai l .  The  d i sp l acemen t  and  the  a m o u n t s  of the  
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Fig.. 2, Electrophoretic patterns of soluble lipo- and glycoproteins 
isolated from liver cells of normal and CCl(treated rats. Preparation 
according to HOGEBOOM and SemCE~DEa 7. Buffer: sodium barbitu- 
rate 0.065 M; HC1 0.017 M (pH 8,2, ionic strength p. = 0.05). V/era 

6.4; mA/cm 2,5, for 7 h. 
A ~ staining with Sudanschwarz. At the left: normal rats; at the 
right: after 5 days of treatment with CCt 4. B and B' = staining with 
PAS reaction: normal (B) and CC14-treated rats (B'). The vertical 
arrow indicates the point of deposition; the horizontal one the sense 

of migration. 

d i f fe ren t  peaks ,  for  nuclear ,  m i tochondr i a l  and  cy top las -  
mic  f ract ions ,  are  r e p o r t e d  in Figure  I and  in t h e  Table.  
No change  in cy top la smic  f rac t ion  occur red ;  b o t h  in the  
nuc lear  and  in t he  mi tochondr i a l  p repa ra t ion ,  a f t e r  24 h, 
t h e  pe rcen tage  of t h e  s lowest  and  fas tes t  c o m p o n e n t s  was 
found  deep ly  decreased,  w i th  a typ ica l  g rouping  in a zone 
wi th  an i n t e r m e d i a t e  mobi l i ty  (the C zone, cor responding  
to  a - l - se ru  m-globulins) .  

F o r  longer  t r e a t m e n t  wi th  CC1, (5 days) ,  while  the  pre- 
a lbumin- l ike  c o m p o n e n t s  showed  a par t i a l  t e n d e n c y  to  

s G. UmEL, Clin. chim. Acta 3, 234 (1958). 
9 G. UmEL and P. GRABAR, Ann. Inst. Pasteur 90, 427 (1956). 
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normal  values ,  t h e  m o s t  m a r k e d  g roup ing  of t h e  p r o t e i n s  
was obse rved  in  t h e  ]3 zone, c o r r e s p o n d i n g  to  s e r u m  
albumin.  The  n u m b e r  of d i f fe ren t  iden t i f i ab le  c o m p o n e n t s  
was s ign i f i can t ly  decreased  in t he  t r e a t e d  a n i m a l s :  t h e  
nuclear  f r ac t i on  a p p e a r e d  reso lved  i n to  7-8  (af ter  1 a n d  5 
days respec t ive ly)  c o m p o n e n t s ,  a g a i n s t  9 of the  con t ro l s ;  
the m i t o c h o n d r i a l  one  i n to  7 -6  a n d  10 r e spec t ive ly  
(Figure 1), 

In  our  op in ion  t h e  p a t t e r n s  o b s e r v e d  c a n  be  cons idered  
as an  exp re s s ion  of p r o t e i n  d e n a t u r a t i o n ,  as f i r s t ly  sug-  
gested b y  DAvis ,  HOLLANDER, a n d  GREENSTEIN 1°. 

As r ega rds  t h e  g lycopro te ins ,  we h a v e  found  s ign i f i can t  
changes  for  t h e  m i t o c h o n d r i a l  f r ac t i on :  a f t e r  5 d a y s  a 

Pereentual amounts of the soluble proteins isolated from rat liver 
nuclear, mitochondrial and cytoplasmic fractions, in CC14 induced 

fatty change 

A B C D E F G 

Nuclear fraction 
Normal liver 16.8 32.2 19.9 13.7 8.5 4.5 4.4 
After 24 h 1,4 37.4 3°~.9 19,6 6.7 2.0 - -  
After 5 days 11.2 52.7 24.4 5.1 5.2 t,4 - -  

Mitochondrial fraction 
Normal liver 6.7 44.4 24.4 16.5 6.2 1.5 0.3 
After 24 h 1.2 18.5 52.9 20.1 7.3 - -  - -  
After 5 days 4.8 59.4 24.1. 5.1 4.5 ~.1 - -  

Cytoplasmic fraction 
Normal liver 1.8 29.5 20.9 1~.~ 20,8 10.1 4.7 
After 24 h 1.5 16.2 23.6 20.8 24.4 10.~ 3.3 
After 5 days 11.1 '24.7 2'2.7 9.8 19.7 12.0 - -  

t y p i c a l  g r o u p i n g  of c o m p o n e n t s  in t h e  a l b u m i n - l i k e  zone 
was  obse rved  (Figure  2a) .  

I t  is of i n t e r e s t  t h a t  no  d i f ference  of l i popro te in  p a t t e r n  
for t h e  nuc l ea r  and  c y t o p l a s m i c  f rac t ions  were no ted ,  
whi le  for the  m i t o c h o n d r i a l  we obse rved  on ly  one  fl-lipo- 
p ro te in - l ike  peak,  i n s t e a d  of t he  two  well  def ined  peaks  
co r r e spond ing  to t h e  n o r m a l  m i t o c h o n d r i a l  p a t t e r n  
(F igure  2b).  

Riassunto. Oli a u t o r i  h a n n o  s t u d i a t o ,  m e d i a n t e  e l e t t ro -  
foresi  su agar ,  il c o m p o r t a m e n t o  del le  p ro t e ine  solubi l i  
i so la te  dal le  d iverse  f raz ion i  cel lu lar i  di  epa toc i t i  di  r a t t o ,  
in corso di s tea tos i  d a  CC14. 

A car ico delle f raz ioni  nuc lea re  e mi tocond r i a l e  6 s t a t a  
o s s e r v a t a  u n a  d iminuz ione  dei  c o m p o n e n t i  p ih  e m e n o  
dispersi ,  con un  r a g g r u p p a m e n t o  in zone a mo t i l i t £  in te r -  
med ia ,  p a r i a  que l la  delle a l -g lobu l ine  s ier iche o delle 
a lbumine ,  a c c a n t o  ad  u n a  r iduz ione  del n u m e r o  dei  com- 
p o n e n t i  pro te ic i  c h i a r a m e n t e  ind iv iduab i l i .  

A n a l o g h e  modi f icaz ion i  sono s t a t e  r i l eva t e  a enrico dei  
c o m p o n e n t i  gtico- e t ipopro te ic i  - ne t la  sola  f raz ione  
mi tocondr i a l e .  

F.  R. SONNINO a n d  P. P. GAZZANIGA 

Istituto di Patologia Genera& della Universitg, Roma 
(Italy), January 19, 1962, 

x0 B. D. Davts, A, HOLLANDER, and J. GREENSTEIN, J. biol. Chem. 
1,16, 663 (19-12), 

1Dber die tuberkulostatische Aktivitfit yon 
2, 5 - B i s -  ( a m i n o o x y m  e t h y l  ) - 3, 6 - diketopiperazin, 
eines Umwandlungsproduktes  des Cycloserins 

I n  d e n  w~ssr igen  1, w~ss r ig -a lkohol i schen  ode r  essig- 
s au ren  2 L 6 s u n g e n  f~illt 4 -Amino-3 - i soxazo l idon  (Cyclo- 
serin) b is  zu e i n e m  gewissen G r a d  e i n e m  i n t e r e s s a n t e n  Di-  
me r i s i e rungsvo rgang  a n h e i m .  D as  E n d p r o d u k t  dieses 
i n t e r m o l e k u l a r e n  U m a m i d i e r u n g s p r o z e s s e s  i s t  2 ,5-Bis-  
( a m i n o o x y m e t h y l ) - 3 , 6 - d i k e t o p i p e r a z i n  (DKP)1 .  Je  n a c h  
der  Dars t e l lungswei se  u n d  d e m  R e i n i g u n g s v e r f a h r e n  en t -  
h a l t e n  sXmtl iche  t t a n d e l s p r o d u k t e  des  Cycloser ins  be- 
s t i m m t e  M e n g e n  y o n  D K P .  

Z ~- 0 "~ "NH F "CHzONH~ 
Aus den  w/issr igen L 6 s u n g e n  l/isst s ich D K P  le ich t  in  

F o r m  von  D i h y d r o c h l o r i d  isolieren.  Aus  d iesem k a n n  freie 
Base auf  t ibl iche Weise  zu r i i ckgew onnen  werden .  Des  D K P  
wurde we l t e r  als Monosu l f a t  u n d  D i p i k r a t  cha rak t e r i s i e r t .  

Als Tr i tger  y o n  zwei A m i n o o x y g r u p p e n  reag ie r t  D K P  
sowie se in  D ihyd roc~ lo r id  ode r  S u l p h a t  m i t  f ibe r raschen-  
der  Le i ch t i gke i t  m i t  e iner  Re ihe  yon  O x o v e r b i n d u n g e n  zu 
den  e n t s p r e c h e n d e n  2, 5 -Bis - (a lky l iden-  bzw. a r a l k y l i d e n -  
a m i n o o x y m e t h y l ) - 3 ,  6 -d ike top ipe raz inen .  

Diese K o n d e n s a t i o n s p r o d u k t e ,  yon  denen  m a n c h e  eine 
biologische A k t i v i t ~ t  aufweisen,  werden  a n  a n d e r e r  Stel le  
n~ther besp rochen .  Es  i s t  j e d o c h  v o n  In teresse ,  dass  die 
oben  a n g e f i i h r t e n  D e r i v a t e  des D K P  a u c h  d i r e k t  v o m  

RN/C= NO CHz...~ NH ,,.~0 

0-- "NH" "CHzON=C~, 
Rz 

Cycloserin ausgehend durch Eimvirkung verschiedener 
O x o v e r b i n d u n g e n  in wasse r f re i em AlkohoI  zug-Xnglich ge- 
m a c h t  w e r d e n  k o n n t e n .  I h r e  S t r u k t u r  wurde  au f  G r u n d  
de r  E rgebn i s se  de r  k a t a l y t i s c h e n  H y d r i e r u n g  u n d  de r  
Hydrogeno lyse  ges icher t ;  z u m  Beispi61 k o n n t e  2 ,5-Bis-  
(benzy l idenaminooxymethy l ) -3 ,  6 -d ike top iperaz in  auf  diese 
Weise  z u m  S e r i n a n h y d r i d  u n d  B e n z y l a m i n  g e s p a l t e n  
werden .  Die B i l d u n g  de r  e n t s p r e c h e n d e n  Sch i f f chen  B a s e n  
k o n n t e n  wir  u n t e r  den  gegebenen  R e a k t i o n s b e d i n g u n g e n  
in k e i n e m  Fal le  b e o b a c h t e n .  

De r  ~ V i r k u n g s m e c h a n i s m u s  des  Cycloser ins  wi rd  yon  
v e r s c h i e d e n e n  A n t o r e n  ~-~ u n t e r  a n d e r e m  e b e n  auf  die 
B i l d u n g  e ine r  Sch i f f schen  Base  y o n  Cycloser in  m i t  Py -  
r i doxa l  bzw. P y r i d o x a l - 5 - p h o s p h a t  zur t ickgeff ihr t .  
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