
15. II. 1966 Specialia 123 

w u r d e n  jeweils fiinf unabh / ing ige  I n k u b a t i o n s p r o b e n  m i t  
d e m  E x t r a k t  aus  3-5 f r i schen P inea l i sdr i i sen  ve r se t z t ;  
fiinf wei tere  P r o b e n  d i en t en  als Kont ro l len .  N a c h  E x t r a k -  
t i on  der  Inkuba t ionsans / i t ze ,  Re in igung  de r  E x t r a k t e  u n d  
p a p i e r c h r o m a t o g r a p h i s c h e r  I so l ie rung de r  Cor t icos teroide  
wurde  der  C14-Pro~esteronumsatz  und  de r  R a d i o a k t i v i -  
t / t t se inbau  in Cor texon  (DOC), Cor t icos te ron  (13), Aldo- 
s t e ron  (ALD), 17~-OH-eo r t exon  (S), Cort isol  (F) u n d  
Cort ison (E) d u r c h  F l i i s s igsz in t i l l a t ionsmessung  b e s t i m m t .  
Die v e r w e n d e t e  V e r s u c h s a n o r d n u n g  wurde  a n  ande re r  
Stelle e ingehend  beschr ieben  7. 

Die A b b i l d u n g  zeigt  Ver~inderungen des Cor t icos teroid-  
Syn thesemus te r s ,  die n a c h  I n k u b a t i o n  m i t  den  FARRELL- 
schen  P i n e a l i s - H e x a n e x t r a k t  b e o b a c h t e t  wurden .  Die Er -  
gebnisse s ind als p rozen tua le  U n t e r s ch i ede  yon  den  en t -  
s p r e c h e n d e n  Kon t ro l l w e r t en  darges te l l t .  Es  fgllt  auf, dass  
die B i l d u n g  de r  11/q-Hydroxysteroide Cor t icos te ron  (13), 
A ldos te ron  (ALD), Cortisol  (F) u n d  Cort ison (E) u n t e r  der  
E i n w i r k u n g  des P inea l i s ex t r ak t e s  s ign i f ikan t  v e r m i n d e r t  
wurde.  Die Rad ioak t iv i t~ i t s ausbeu te  in  den  11-Desoxy- 
s t e ro iden  Cor texon  (DOC) u n d  17a-OH-Cor texon  (S) war  
dagegen  s ign i f ikan t  e rh6ht .  Die  mttssige E r h 6 h u n g  des 
P r o g e s t e r o n u m s a t z e s  (P t u rnove r )  lag n i c h t  im Signifi-  
kanzbere ich .  

Ganz  / ihnliche Ver~inderungen des Cor t icos tero id-  
S y n t h e s e m u s t e r s  w u r d e n  u n t e r  der  E i n w i r k u n g  yon  Meto-  
p i ron  (2 -Methy l - l , 2 -b i s - (3 -pyr idy l ) -p ropanon) ,  eines In-  
h ib i to r s  der  b iologischen Stero id-11f l -hydroxyl ie rung,  
b e o b a c h t e t  7. 

Aus  den  B e f u n d e n  is t  zu schliessen, dass  corpus  p ineale  
von  R i n d e r n  eine S u b s t a n z  (Subs tanzen)  enth/ i l t ,  welche 
ebenso wie Metop i ron  die biologische Steroid-11fl-  
h y d r o x y l i e r u n g  spezifisch h e m m t  (hemmen) .  Die Beob-  
a c h t u n g e n  yon  t3ARBOUR, SLATER, CASPER und  BARTTER 6 

k 6 n n t e n  d a n a c h  so erkl~irt werden,  dass  n i c h t  neura le  
Mechan i smen ,  s o n d e r n  h u m o r a l e  Wirks to f fe  des co rpus  
pineale  die Sekre t ion  v o n  Aldos teron ,  Cor t i cos te ron  u n d  
Cortisol  drosseln,  u n d  zwar  d u r c h  H e m m u n g  der  11fl- 
Hydroxy l i e rung .  N a c h  neue ren  A n s c h a u u n g e n  y o n  FAR- 
RELL s is t  U b i c h i n o n  (Coenzym Q) m6gl icherweise  e iner  
dieser  Wirks to f fe  9. 

Summary .  A h e x a n e  e x t r a c t  of bov ine  p inea l  g l ands  
r educed  t he  p r o d u c t i o n  of l l f l -OH-cor t i cos t e ro ids  a n d  
a u g m e n t e d  t he  f o r m a t i o n  of l l - d e s o x y c o r t i c o s t e r o i d s  in  
slices of bov ine  ad rena l  cor tex.  I t  is suggested,  therefore ,  
t h a t  bov ine  p inea l  g lands  con t a in  one or severa l  sub-  
s tances  wh ich  i n h i b i t  t he  l l f l ~ h y d r o x y l a t i o n  of cor t ico-  
steroids.  
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9 Mit Untersttitzung der Deutschen Forsehungsgemeinschaft. Die 
Pinealisextrakte wurden yon der Firma Organon (Oss/Nieder- 
lande) zur Verfiigung gestellt. Die Durchftihrung der Untersuehun- 
gen wurde erm6glicht und gef6rdert dureh Herrn Professor Dr. 
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P R O  E X P E R I M E N T I S  

A M e t h o d  for the C o n t e m p o r a n e o u s  D e t e r m i n a -  
t ion  of O x y g e n  C o n s u m p t i o n  and of Other  
C h e m i c a l  P a r a m e t e r s  in the  I so la ted  In tes t ine  

A widely  employed  m e t h o d  to  d e t e r m i n e  t he  oxygen  
c o n s u m p t i o n  of in  v i t ro  per fused  biological  s u b s t r a t e s  is 
the  wel l -known W a r b u r g  m a n o m e t r i c  t echnique .  A n o t h e r  
m e t h o d  is ba sed  on  t he  d e t e r m i n a t i o n  of oxygen  concen-  
t r a t i o n  in samples  w i t h d r a w n  f rom the  per fus ing  fluid a t  
g iven  t imes  du r ing  t he  expe r imen t .  A po la rog raph ic  m e t h -  
od was used b y  us for a c o n t i n u o u s  m e a s u r e m e n t  of oxy-  
gen c o n s u m p t i o n  b y  inse r t ing  t he  oxygen  ca t hode  in to  a 
gaseous phase  in equ i l ib r ium w i t h  t he  per fus ing  fluid. 
This  m e t h o d  is su i t ab le  for fol lowing the  oxygen  consump-  
t ion  in t he  sacs of r a t  in tes t ine ,  eve r t ed  accord ing  to  t he  
WILSON a n d  WISEMAN t e c h n i q u e  1, and,  a t  t he  same t ime,  
for  d e t e r m i n i n g  b o t h  the  t r a n s p o r t  of sod ium and  glucose 
across the  i n t e s t i n a l  wall  as well  as the  lac t ic  acid p roduc-  
t ion.  

The  a p p a r a t u s  (see Figure)  consis ts  of a glass vessel  
wh ich  is enclosed in a n  ou te r  j a c k e t  t h r o u g h  which  w a r m  
w a t e r  can  be c i rcu la ted  a t  t he  requis i te  t e m p e r a t u r e .  
Ins ide  t he  vessel, t h e  i n t e s t i na l  sac is d ipped  in to  t h e  
per fus ion  f luid con ta in ing  s t r e p t o m y c i n  a t  a concen t r a -  

t ion  of 0.01 m g / m l  in o rder  to avo id  t he  oxygen  c o n s u m p -  
t ion  due  to t he  presence  of microorganisms .  A t  t he  t op  
of t he  vessel,  a ground-g lass  j o in t  ho ld ing  glass t u b e s  for 
the  inf low a n d  out f low of the  gas m i x t u r e  is inser ted .  

Such  a gas m i x t u r e  flows t h r o u g h  t h e  t u b e  w h i c h  
reaches  t he  b o t t o m  of the  vessel  and  flows ou t  t h r o u g h  a n  
S-shaped  glass tube .  The  oxygen  c a t h o d e  2 is i n se r t ed  
a long th i s  S-shaped  t u b e  (see Figure)  a n d  c o n n e c t e d  w i t h  
a Combi -Analyzer .  B y  connec t ing  t he  ana lyze r  to  a Me t ra -  
w a t t  r ecord ing  device,  i t  is possible  to  record  t he  oxygen  
pressure  con t inuous ly .  The  ca thode  ha s  b e e n  de l ibe ra t e ly  
p u t  in  t h i s  pos i t ion  in o rde r  to  avo id  t he  effects  of s l igh t  
pressure  changes  in t he  gas f lowing in to  t he  s y s t e m  a n d  
to  save  t he  oxygen  ca thode  f rom i n c i d e n t a l  s p r a y  of per-  
fusion fluid.  The  connec t ion  b e t w e e n  t he  in le t  a n d  ou t l e t  
gas t ubes  is m a d e  b y  m e a n s  of a comple t e ly  ga s - t i gh t  
T y g o n  tube ,  wh ich  is elast ic  e n o u g h  to al low t h e  use of a 
per i s ta l t i c  p u m p  for t he  gas rec i rcu la t ion  (20 m l / m i n  
u n d e r  our  e x p e r i m e n t a l  condi t ions) .  

1 T. H. WILSOn, J. Physiol. 123, 116 (1954). 
2 U. GLEICHMANN and D. W. LUEBBERS, Pflfigers Arch. ges. Physiol. 

271,456 (1960). 
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The  p rob l em of even  smal l  gas leaks in  the  s y s t e m  is 
ve ry  i m p o r t a n t  because  of t he  smal l  gaseous phase  used 
(only 20 ml) a n d  t he  low oxygen  c o n s u m p t i o n  b y  the  in- 
tes t ine .  The  use of a glass s y s t e m  a n d  of T y g o n  tubes  
avo ids  gas leaks ; t he  d i s c r epancy  found  b y  some au t ho r s  3 
be tween  the  oxygen  c o n s u m p t i o n  o b t a i n e d  b y  t he  W a r -  
b u r g  t e c h n i q u e  and  the  oxygen  c o n s u m p t i o n  ob t a ined  b y  
a po la rog raph ic  m e t h o d  m a y  t lave been  due to t he  ma te -  
rials (Perspex and  rubber )  of wh ich  t he  per fus ion  c h a m b e r  
was  made .  I n  order  to  ca l ib ra t e  t h e  analyser ,  gas mix-  
tures ,  a t  increas ing  k n o w n  oxygen  con ten t ,  are used. T h e y  

Combi-analvzee 
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The complete equipment needed for the experiment. 

are b u b b l e d  t h r o u g h  a four -way  s top-cock  (these duc t s  
can  be c o n n e c t e d  in a d j a c e n t  pos i t ions  as shown  in  t he  
Figure) ,  i n to  t he  per fus ion  a p p a r a t u s  t i l l  equ i l ib r ium is 
reached.  The  oxygen  pressure  of these  s t a n d a r d  m i x t u r e s  
is cor rec ted  b y  t a k i n g  in to  accoun t  t h e  fac t  t h a t  t he  
gaseous mix tu re ,  en t e r ing  t he  sys tem,  decreases  to  t he  
a t m o s p h e r i c  p ressure  and  becomes  s a t u r a t e d  w i th  aqueous  
vapour .  A t  th i s  po in t  the  gas t i gh tness  of the  circuit ,  i.e. t h e  
t he  c o n s t a n t  oxygen  pressure  of the  sys tem,  can  be checkde  
b y  s imply  t u r n i n g  the  s top-cock,  which  isolates t he  sys tem,  
and  o p e r a t i n g  t h e  per i s ta l t i c  p u m p .  Fina l ly ,  t he  i n t e s t i n a l  
sac is i n t r o d u c e d  in to  the  vessel,  whose  glass jo in t  ha s  been  
r e m o v e d  and  t h e n  replaced.  B y  ope ra t i ng  the  four -way  
stop-cock,  oxygen  a t  the  h ighes t  c o n c e n t r a t i o n  (95 %) is 
m a d e  to b u b b l e  aga in  for a few m i n u t e s  to  let  ou t  t i le a i r  
wh ich  en t e red  du r ing  t he  i n t r o d u c t i o n  of t he  subs t r a t e .  
W h e n  t h e  ana lyse r  goes b a c k  to  i t s  p r e v i o u s  ca l i b r a t i on  
value,  a n o t h e r  r o t a t i o n  of t he  s top-cock  isolates t h e  sys- 
t e m  a n d  t he  biological  e x p e r i m e n t  can  s ta r t .  A t  t he  end  
of t he  expe r imen t ,  t he  vo lume  of t he  gaseous phase  can  be 
easi ly d e t e r m i n e d  b y  fil l ing t he  whole s y s t e m  w i t h  water .  

Our  f i rs t  d a t a  on t he  oxygen  c o n s u m p t i o n  (58 • 2 
#moles  g-1 we t  we igh t  h i) b y  t he  r a t  smal l  i n t e s t ine  
( je junal  t r ac t ) ,  i n c u b a t e d  a t  28~ do n o t  differ  f rom 
those  which  can  be  ca lcu la ted  f rom the  d a t a  r epo r t ed  b y  
WILSON a n d  WlSEMAN 4 w i t h  the  W a r b u r g  m e t h o d  u n d e r  
the  same e x p e r i m e n t a l  cond i t ions  (60 / ,moles g-1 wet  
we igh t  h - l ) .  

Riassunto. Viene  desc r i t to  un  m e t o d o  polarograf ico  pe r  
la d e t e r m i n a z i o n e  c o n t i n u a  del consumo di ossigeno in u n  
p r e p a r a t o  in t e s t ina l e  di r a t t o  perfuso in vi t ro.  I r i su l t a t i  
o t t e n u t i  sono in accordo con quell i  t r o v a t i  da  a l t r i  au to r i  
sullo stesso s u b s t r a t o  m e d i a n t e  u n  m e t o d o  manomet r i co .  
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Disc Electrophoresis of Proteins in the Presence 
of Sodium Dodecyl Sulphate 

Disc e lec t rophores is  1 is a powerfu l  tool  for s t u d y i n g  the  
p u r i t y  of p ro t e ins ;  bu t ,  since t he  po lyac ry l amide  gel acts  
as a molecu la r  sieve, i t  is o f ten  diff icul t  to  decide w h e t h e r  
a m u l t i b a n d  e l e c t r o p h o r e t o g r a m  ind ica tes  a n  impure  
p r e p a r a t i o n  or a complex  associa t ion  equi l ibr ium.  

The  p ro te in -d i s soc ia t ing  power  of severa l  de t e rgen t s  is 
well  k n o w n  2. One of t he  mos t  of ten  s tud ied  a m o n g s t  t h e m  
is sod ium dodecyl  su lpha te  (SDS). Us ing  th i s  subs tance ,  
a ldolase  has  been  shown  to be t he  resu l t  of the  assoc ia t ion  
of t h r ee  sub -un i t s  3. I t  occur red  to us t h a t  t he  presence of 
SDS  in po lyac ry l amide  gels m i g h t  be  useful  for t he  s t u d y  
of associa t ions  of th i s  type .  Accordingly ,  t he  p rocedure  of 
ORNSTEIN and  DAVIS a was modi f ied  as follows: (a) The  

ac ry lamide  c o n c e n t r a t i o n  in t he  so lu t ion  for  the  la rge-pore  
gel layer  was ra ised to 4 %  a n d  e t h y l e n e d i a m i n e t e t r a -  
acet ic  acid, 6 m g % ,  was added.  (b) 0 .5% SDS was added  
to all gels. (c) On top  of t he  p r o t e i n - c o n t a i n i n g  layer ,  an  
add i t iona l  large-pore  gel layer  was deposi ted.  I t  func t ions  
as a reservoi r  of SD S and  replaces  the  d e t e r g e n t  mobi l ized  

1 L. ORNSTEIN, Ann. N.Y. Acad. Sci. 121, 321 (1964). 
2 F. J. REIT~s in Advances in Protein Chemistry (Eds. C. B. 

ANFINSEN, M. L. ANSON, and J. T. EDSALL; Academic Press, New 
York and London 1963), vol. 18, p. 124. 

3 E. STELLWAGEN and H. K. SCHACHMAN, Biochemistry 7, 1056 
(1962). 
L. ORNSTEIN and B. J. DAvis, Disc Electrophoresis (Preprint dis- 
tributed by Distillation Products Industries, Rochester, New York 
1962). 


