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in  m e d i u m  c o n t a i n i n g  or  l ack ing  au to logous  p l a s m a  is 
p r e s e n t e d  in  T a b l e  I .  F r o m  th i s  d a t a  4 m a i n  o b s e r v a t i o n s  
c a n  b e  m a d e  a n d  t h e y  a re :  1. U n d e r  al l  c o n d i t i o n s  em-  
p loyed ,  t h e  p e a k  of  cor t i so l  u p t a k e  occurs  w i t h i n  15 min .  
2. A dec l ine  follows t h i s  peak ,  t h i s  decl ine  is g rea t e r  a t  
4°C, l eas t  a t  37°C. 3. A t  4°C t h e  p e a k  u p t a k e  is g r e a t e r  
t h a n  a t  37 °C. 4. T o t a l  u p t a k e  is a lways  g rea t e r  in  s y s t ems  
c o n t a i n i n g  au to logous  p l a s m a .  

T h e  a b o v e  d a t a  sugges ts  t h a t  some p l a s m a  fac to r  
m a r k e d l y  in f luences  t he  u p t a k e  of cort isol .  S ince  ou r  
p r ev ious  s tud ies  i n d i c a t e d  t h e  i m p o r t a n c e  of p l a s m a  in  

Table I. The uptake of cortisol by cultured eLL lymphocytcs and 
the effect of plasma and temperature 

Time CPM at 4°C per 10 ~ cells 
(rain) 

+ Plasma - -  Plasma + Plasma - -  Plasma 
S.D. S.D. S.D. S.D. 

CPM at 37°C per 10 ~ cells 

5 255=L25 125=t=20 500=L40 3 3 5 + 2 5  
I5 1820~60  8404-65 7604-45 4004-30 
30 4 0 0 i 3 5  180=t=30 6 4 0 ~ 4 0  2 7 5 ± 3 0  

Table II. The effect of heating plasma on the uptake of cortisol 
by 10 ~ CLL cells at 37°C 

Time CPM CPYl 
{min) Unheated Heated 

plasma plasma 

15 870 200 
30 634 50 

t h e  cor t isol  m e d i a t e d  i n h i b i t i o n  of l y m p h o c y t e  p r o t e i n  
syn thes i s ,  and ,  s ince  i t  was  t e n t a t i v e l y  sugges ted  t h a t  
t h e  r equ i r ed  p l a s m a  fac to r  was  t r a n s c o r t i n  4, 5 ( the  cor t i so l  
b i n d i n g  p r o t e i n  of h u m a n  p l a s m a ' ) ,  au to logous  p l a s m a  
was h e a t e d  a t  60°C for 15 m i n  in o rde r  to  de s t roy  t h e  
cor t isol  b i n d i n g  c a p a c i t y  of t r a n s c o r t i n  8. T h e  resu l t s  
p r e s e n t e d  in T a b l e  I I  i nd i ca t e  t h a t  such  h e a t i n g  m a r k e d l y  
i n h i b i t s  t h e  u p t a k e  of cort isol .  

T h e  resu l t s  p r e sen t ed  in  T a b l e  I i l l u s t r a t e  as p r ev ious ly  
no ted ,  t h a t  t he  e x t r u s i o n  of cor t i so l  b y  CLL ceils occurs  
a f t e r  15 m i n  of  i n c u b a t i o n .  I n  o rde r  to  d e t e r m i n e  t h e  
d e p e n d e n c e  of t h i s  process  on  ce l lu lar  energy,  C L L  cells  
were  f i r s t  i n c u b a t e d  in  m e d i u m  c o n t a i n i n g  D N P  (10-3M)  
for  15 ra in  a n d  t h e n  H~-cort isol  was  added .  T h e  re su l t s  
p r e sen t ed  in T a b l e  I I I  i nd i ca t e  t h a t  b o t h  t he  u p t a k e  a n d  
e x t r u s i o n  of t h e  h o r m o n e  are  i n h i b i t e d  b y  D N P .  

Discussion. T h e  resu l t s  o b t a i n e d  in th i s  p r e l i m i n a r y  
s t u d y  sugges t  t h a t  t h e  u p t a k e  of cor t i sol  b y  CLL cells 
is in f luenced  b y  some p l a s m a  f ac to r  ( t r a n s c o r t i n ? ) ,  
d e p e n d e n t  u p o n  ce l lu lar  energy,  a n d  is i nve r se ly  r e l a t ed  
to  t e m p e r a t u r e .  A l t h o u g h  t h e  l a t t e r  two  o b s e r v a t i o n s  
a re  in  a g r e e m e n t  w i t h  t hose  of MUNCK a n d  BRINCK- 
JOHNSEN 9, a n d  SCHAUMBURG a n d  BOJESEN x0, t h e  pos i t i ve  
in f luence  of a p l a s m a  f a c t o r  on  t h e  u p t a k e  of t h e  h o r m o n e  
a n d  t he  e x t r u s i o n  of t h e  h o r m o n e  are  new o b s e r v a t i o n s .  
I t  is i n t e r e s t i n g  to  no te  t h a t  SCH&UMBURG a n d  BOJESEN 
discuss  t h e  r e m a r k a b l e  r e s e m b l a n c e  of t he  t h y m i c  cor t isol  
r e cep to r  to  t r a n s c o r t i n  :further s u p p o r t i n g  the  p o s s i b i l i t y  
t h a t  t h e  p l a s m a  fac to r  in f luenc ing  cor t isol  u p t a k e  a n d  
p e r h a p s  e n t e r i n g  t he  l y n l p h o c y t e s  as a c o m p l e x  w i t h  t h e  
ho rmone ,  is t r a n s c o r t i n .  F u r t h e r  s tud ies  are  c u r r e n t l y  
in progress  whose  e x p e r i m e n t a l  des ign h a s  been  p o i n t e d  
t o w a r d  t h e  i n v e s t i g a t i o n  of t h e  a b o v e  re l a t ionsh ip .  

Zusammenfassung. Die A u f n a h m e  v o n  Cort isol  in  
L y m p h o z y t e n  wi rd  d u r c h  e in  t h e r m o l a b i l e s  P l a s m a -  
p r o t e i n  beg i ins t ig t .  
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Table Il l .  The effect of 10-$M DNP on the uptake of cortisol at 
4 °C and 37 °C by 10 ~ cells 

Department o/Pathology, 
Methodist Hospital of Brooklyn, 506 Sixth Street, 
Brooklyn (New York 71215, USA), 6 November 7970. 

Time CPM at 4~C CPM at 37°C 
(rain) 

- -  DNP + DNP - -  DNP + DNP 

15 440 305 385 320 
30 280 300 280 280 
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Chicken  Gizzard,  a M y o g l o b i n  Containing S m o o t h  

I t  h a s  r e c e n t l y  been  r epo r t ed  t h a t  m y o g l o b i n  is n o t  
d e t e c t a b l e  in  h u m a n  u t e r i ne  musc le  1, 2, a n d  t he  ques t i on  
has  been  ra i sed  b y  FASOLD e t  al. 2 as to  w h e t h e r  m y o g l o b i n  
is a t  all  s y n t h e s i z e d  b y  s m o o t h  musc le  ceils. W e  now 
wish  t o  p r e s e n t  ev idence  t h a t  one  t y p e  of s m o o t h  muscle ,  
n a m e l y  ch i cken  g izzard  muscle ,  a p p e a r s  to  c o n t a i n  
m y o g l o b i n  or  a myog lob in - l i ke  subs t ance .  

Chicken  g izzard  musc le  ha s  been  e s t a b l i s h e d  as a 
s m o o t h  musc le  b y  b o t h  i t s  morpho logy3 ,  * a n d  i ts  bio-  
chemica l  proper t ies~,% l~ecent ly ,  in our  ow n  l abo r a t o ry ,  
i m m u n o c h e m i c a l  s tud ies  h a v e  s h o w n  t h e  a n t i g e n i c  
s imi l a r i t y  of ch icken  g izzard  m y o s i n  to  t he  a c t o m y o s i n s  

Muscle  

of o t h e r  s m o o t h  muscle  f ibres  a n d  i ts  d i s s in l i l a r i ty  to  
t h e  a c t o m y o s i n s  of s t r i a t e d  a n d  ca rd iac  muscle.  

Fo r  t h e  p r e p a r a t i o n  of m y o g l o b i n  ex t rac t s ,  t h e  muscle  
l ayer  of f resh or  f rozen ch icke  n g izzards  was  qu i ck ly  
r e m o v e d  a n d  h o m o g e n i z e d  a t  4°C w i t h  2 v o l u m e s  of  
wa te r .  Af t e r  f i l t e r ing  t h r o u g h  gauze,  s u c h  e x t r a c t s  were  
cen t r i fuged  a t  16,000 × g  for  30 ra in  a n d  t he  s u p e r n a t a n t  
so lu t ions  were e i t h e r  used  d i r ec t ly  or  a f t e r  l yoph i l i s a t i on  
a n d  red isso lu t ion .  W h e n  these  e x t r a c t s  were  app l i ed  to  
a S e p h a d e x  G-50 c o l u m n  (2 x 9 3  cm, e q u i l i b r a t e d  w i t h  
0 . 0 1 M  p h o s p h a t e  buffer ,  p H  7.4), 2 d i s t i n c t l y  s e p a r a t e d  
r e d d i s h - b r o w n  f r ac t ions  were e luted,  us ing  t h e  s ame  
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buffer; the first one appearing with the void volume Vo 
of the column (106 ml), the second, a considerably larger 
one, with an elution volume V, of 140 ml (Figure l a). 
Purified horse hemoglobin and myoglobin (Miles-Seravac), 
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Fig. 1. Sephadex G-50 chromatography of the extracts from 
a) chicken gizzard (---);  b) 'red' leg muscles ( - - ) ;  and c) 'white' 
pectoral muscle ( ..... ). 

applied to the same colunm, were shown to give identical 
elution patterns. The absorption spectra of the second 
peak and its met-form (Figure 2) are almost identical 
with the absorption spectra reported for human myo- 
globins, e.g. ~. We therefore conclude from these pre- 
l iminary experiments that  besides hemoglobin, chicken 
gizzard muscle contains a significantly impressive amount  
of myoglobin or myoglobin-like substance. 

Control experiments, using other chicken tissue, showed 
that  similarly prepared extracts from cardiac or ' red'  
leg muscle (Mm. adductor magnus and semimembranosus) 
contained both hemoglobin and myoglobin (Figure l b ) ;  
'white '  pectoral muscle hemoglobin and a trace of 
myoglobin (Figure i c); whereas myoglobin was vir tually 
absent when extracts from liver or oviduct were applied 
to the column. 

~Ve have recently prepared the myoglobin from gizzar~l 
smooth muscle in a quant i ta t ive  scale for biochemical 
and immunological studies. These results will be presented 
shortly. 

Zusammen/assung. In der glatten Muskulatur des 
Hfihnermuskelmagens konnte ein wasserl6sliches H~Lmo- 
protein nachgewiesen werden, das sich chromatographisch 
und spektrophotometrisch wie Myoglobin verhlilt. 
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Fig. 2. The spectrophotometric tracing of chicken gizzard 'myo- 
globin' in the oxy- ( ) and met- (---) form. 
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E i n b a u  y o n  S c h w e f e l w a s s e r s t o f f  i n  V e r b i n d u n g e n  des Photosynthesestoffwechsels  

In photosynthetisierenden Zellen entstehen unter 
der Einwirkung von Schwefelwasserstoff wasserl6sliche 
Schwefelverbindungen 1. Eine Identifizierung gelang his- 
her nicht, da nut  geringe Substanzmengen anfallen. 
Verschiedene I-tinweise lassen jedoch vermuten, dass die 
Verbindungen als Derivate yon Zwischenprodukten des 
zentralen und intermedi~Lren Stoffwechsels aufzufassen 
sind2, 3. In-vi t ro-Experimente erlaubten uns, eine Ein- 
trittsstelle in den zentralen Stoffwechsel aufzufinden und 
die gebildete Verbindung zu identifizieren. 

Zu diesem Zweck untersuchten wir die Carboxylierung 
des Ribulose-di-phosphats (Sigma, Chemical Company, 
St. Louis, USA) in Anwesenheit yon HI~CO~- und frisch 
zubereitetem H35S-4. "Vorversuche haben ergeben, dass 
die partiell  gereinigte Spinatcarboxylase (Sigma) ohne 
Cofaktoren zur Carboxylierung imstande ist und die 

verwendete Sulfidkonzentration die Reakt ion nicht merk- 
lich beeinflusst. Dieser suboptimale Ansatz bezweckt, 
Artefakte nfit dem reaktionsfreudigen Sutfid auf ein 
Minimum herabzusetzen. In den Hauptversuchen ent- 
hielt jeder Ansatz in 1 ml L6sung (pH 7,8) 0,1 Einheit  
Carboxylase, 2 ~M Ribulose-di-phosphat, 10 vM HCOa- 
und 10 ~M HS- ,  ausgenommen Ansatz No. 1. Die An- 
s~itze 1-3 waren mit  I4C und die Ans~Ltze 3-4 mit  35S 
markiert. Im Anschluss an die 60miniitige Inkubation 
der Reaktionsgemische erfolgte eine papierelektrophore- 
tische Auftrennung der Produkte s. Mittels Autoradio- 
graphien wurden die einzelnen Verbindungen aufgesucht, 
anschliessend eluiert, gesammelt und im IR-Spektro-  
photometer  analysiert  6. 

Um Artefakte ganz auszuschtiessen, wurden alle in 
Frage kommenden Kombinationen zwischen Edulcten, 


