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w i t h  a rg in ine -vaso toc in ,  a n d  t h i s  so lu t ion  was in j ec t ed  
i n to  5 mice,  as p r ev ious ly  desc r ibed  (group C). 

Results. T h e  T a b l e  s u m m a r i z e s  t h e  r e su l t s  of ou r  exper i -  
m e n t s  w i t h  s y n t h e t i c  a rg in ine  vaso toc in ,  p e r f o r m e d  w i t h  
i m m a t u r e  mice  as t e s t  an ima l s .  

Discussion. T h e  T a b l e  shows  t h a t  a rg in ine  vaso toc in ,  
w h e t h e r  i n c u b a t e d  w i t h  h a l f - a n t e r i o r  h y p o p h y s e s  for  3 h 
30 ra in  or  m i x e d  w i t h  t h e  i n c u b a t i o n  so lu t ion  of  these  
o r g a n s  f r o m  ma le  r a t s  i n c u b a t e d  alone,  c a n  d i m i n i s h  
s ign i f i can t ly  t h e  in f luence  of t h a t  i n c u b a t i o n  so lu t ion  on  
t h e  u t e rus  we igh t  w h e n  in j ec t ed  in to  i m m a t u r e  mice. 

As REVlERS a n d  MAULlgON ~ h a v e  shown,  t h e  b ioa s say  
of IGARASHI a n d  McCANN ~, which  is b a s e d  on  t h e  u t e rus  
w e i g h t  of i m m a t u r e  mice, is n o t  v e r y  specific for  m eas u r -  
ing t i le  q u a n t i t y  of follicle s t i m u l a t i n g  h o r m o n e  (FSH)  in 
a solut ion.  The re fo re  t he  in f luence  of a so lu t ion  on  t h e  
u t e r u s  w e i g h t  ha s  to  be  i n t e r p r e t e d  cau t ious ly .  W'e s tud ied  
t h e  w e i g h t  of t h e  u t e r u s  a n d  t h e  w e i g h t  of t h e  ovar ies  a n d  
c o m p l e t e d  our  b ioa s say  b y  a h i s to log ica l  e x a m i n a t i o n  of 
t h e  ovar ies .  

Our  r e su l t s  show f u r t h e r  t h a t  on ly  in  g r o u p  13 1 does  t h e  
w e i g h t  of t h e  ovar ies  d i f fer  s ign i f i can t ly  f rom t h e  w e i g h t  
of  t h e  ovar i e s  of t h e  a n i m a l s  in  g r o u p  A. I n  g roup  B 1 we 
h a v e  also f o u n d  t h a t  t h e  m a x i m u m  d i a m e t e r  of t he  follicles 
is a l i t t l e  sma l l e r  t h a n  t h a t  of  t he  a n i m a l s  of g roup  A. 
However ,  t h e  m a x i m u m  d i a m e t e r  of t h e  follicles of t h e  
ovar ies  of g roup  B 1 is m u c h  la rger  t h a n  t h a t  of t he  a n i m a l s  
sens i t ized  w i t h  0.25 I U  of HCG.  P r e v i o u s l y  we h a v e  
s h o w n  t h a t  f resh  r a t  p inea l  bodies  4, ace tone -d r i ed  sheep  
p inea l  p o w d e r  4 a n d  a f r ac t i on  F 3 of a sheep  p inea l  e x t r a c t  
a f t e r  ge l - f i l t ra t ion  on  S e p h a d e x  G-25 (Fine)6 can  d imin i sh  
or  i n h i b i t  t h e  secre t ion  of t h e  a n t e r i o r  h y p o p h y s i s  in to  t h e  
i n c u b a t i o n  m e d i u m ,  so t h a t  t h e  ovar ies  of t h e  t e s t  a n i m a l s  
show a g r o w t h  of t h e  follicles c o m p a r a b l e  w i t h  t h a t  of t h e  
ovar ies  of t h e  mice  sens i t ized  w i t h  t t C G  only.  On  t h e  
c o n t r a r y ,  t h e  ova r i e s  of t h e  mice  i n j ec t ed  w i t h  t h e  in-  
c u b a t i o n  so lu t ion  of a n t e r i o r  h y p o p h y s i s  a lone  show a cer- 

r a in  g r o w t h  of t h e  follicles. The  effects  o b s e r v e d  in g roup  
B 1, g roup  B 2 a n d  g roup  C are  c o m p a r a b l e .  T h e r e f o r e  we 
be l ieve  a rg in ine  va so toc in  t o  a c t  on  t h e  g o n a d s  or  o n  t h e  
g o n a d o t r o p h i e  ho rmone ( s )  a n d  n o t  on  t h e  sec re t ion  of  t h e  
a n t e r i o r  h y p o p h y s i s  in v i t ro ,  as  we h a v e  o b s e r v e d  in  in  
v i t r o  e x p e r i m e n t s  w i t h  ace tone -d r i ed  sheep  p inea l  
p o w d e r  4, s, s. 

Rdsumd. L ' a r g i n i n e  v a s o t o c i n e  es t  c a p a b l e  d ' i n h i b e r  la  
r6ponse  de  la souris  i m p u b ~ r e  ~ la s t i m u l a t i o n  gonado-  
t rope ,  ma i s  ne  semble  pas  agir  d i r e c t e m e n t  in  v i t ro  sur  
l ' exc r6 t ion  h y p o p h y s a i r e ,  c o m m e  le fa i r  le f a c t e u r  inh ib i -  
t e u r  ~p iphysa i re  p r6 sen t  d a n s  la p o u d r e  t o t a l e  e t  d a n s  la 
f r ac t ion  F 3, o b t e n u  apr~s  f i l t r a t ion  d ' u n  e x t r a i t  6p iphy-  
saire  sur  gel S 6 p h a d e x  G-25 (Fine) .  
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T h e  C o r t i s o l  M e t a b o l i s m  o f  H u m a n  P u l m o n a r y  T u m o u r  T i s s u e  

M a l i g n a n t  cells are  k n o w n  to  m e t a b o l i z e  cortisol .  Cel ls  
o r i g ina t i ng  f rom l y m p h o s a r c o m a  are  able  to  oxidize or 
r educe  a t  C-11 a n d  C-201. BURTON ~ r e p o r t e d  on  s imi la r  
r e su l t s  in  his  m o u s e  a n d  r a t  expe r i m en t s .  W e  too  were  ab le  
to  d e m o n s t r a t e  s t e ro id  m e t a b o l i z a t i o n  in  d i f f e ren t  t r a n s -  
p l a n t a b l e  r a t  t u r n o u t  t i s sues  a. HAI-EY 4 i n v e s t i g a t e d  t h e  
co r t i co id  m e t a b o l i s m  of c a n c e r  t i ssue  in  m a m m i l a i  5, c a n c e r  
a n d  o b s e r v e d  d i f f e ren t  s t e ro id  m e t a b o l i s m s  of i n d i v i d u a l l y  
d i f f e ren t  efficiencies w i t h o u t  e s t ab l i s h i ng  a morpho log ica l  
cor re la t ion .  To  t h e  b e s t  of ou r  knowledge  t h e  s t e ro id  h e r -  
m e n  ca t abo l i t i c  a c t i v i t y  in  h u m a n  m a l i g n a n t  p u l m o n a r y  
t u m o u r  h a s  n o t  y e t  b e e n  s tudied .  

Material and methods. Sect ions  of a surg ica l ly  r e m o v e d  
t u m o u r  were  k e p t  on  ice a n d  processed  w i t h i n  1 h.  1 g of 
t h e  a p p a r e n t l y  i n t a c t  t i s sue  was  cu t  u p  a n d  t h e  slices were  
p laced  i n to  30 ml  of K r e b s - R i n g e r  b i c a r b o n a t e  solut ion.  
1/~C 1 -2  SH cor t isol  in  0,1 m l  of a lcohol  so lu t ion  was  a d d e d  
(1 m C / m g  cort isol) ,  a n d  was  i n c u b a t e d  a t  37°C u n d e r  a 
c o n t i n u o u s  s t r e a m  of CO~ + O~ gas  m i x t u r e .  1 g of t h e  
s a m e  p a t i e n t ' s  p u l m o n a r y  t i ssue  was  i n c u b a t e d  as a con-  
trol .  T h e  m e d i u m  was  e x t r a c t e d  w i t h  c h l o r o f o r m  (3 × vol)  
e v a p o r a t e d  in  vacuo .  T h e  e x t r a c t  was  f i r s t  pur i f i ed  s a n d  
t h e  s te ro ids  s e p a r a t e d  in  a B u s h  B 5 so lu t ion  sys t em.  To  
ensu re  iden t i f i ca t ion ,  in  pa ra l l e l  t e s t  a c e t y l a t i o n  was  per- 

fo rmed  for  24 h w i t h  py r id ine  a n d  ace t a ldehyde ,  a n d  t h e  
m a t e r i a l  was  r u n  bes ide  cort isol  a c e t a t e  a n d  cort i sone  
a c e t a t e  s t a n d a r d s  in  a B u s h  3 sys t em.  T h e  ac t iv i t i e s  of t h e  
p a p e r  s t r i p s  (cut  i n to  1 c m  segmen t s )  were  m e a s u r e d  w i t h  
t h e  ' P a c k a r d  T r i c a r b '  l iqu id  sc in t i l l a t i on  spec t rome te r .  
His to log ica l  i n v e s t i g a t i o n  was  ca r r i ed  o u t  o n  e v e r y  
t u m o u r .  

Results and discussion. I n  t h e  T a b l e  t h e  cases  a re  a r -  
r a n g e d  acco rd ing  to  t h e  i n t e n s i t y  of o b s e r v e d  me tabo l i z a -  
t ion .  T h i s  is s h o w n  in t h e  t h i r d  co lumn .  I n  t h e  f i r s t  3 
cases no  m e t a b o l i z a t i o n  was  o b s e r v e d ;  t r a n s f o r m a t i o n  
r a t i o  inc reased  r i s ing  f rom t h e  f o u r t h  to  t h e  t h i r t e e n t h  
case. W i t h  No. 14 a cons ide rab le  q u a n t i t y  of po l a r  f rac-  
t i on  was  ob t a ined .  A t r a n s f o r m a t i o n  p r o d u c t  of t h i s  k i n d  
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Comparison of cortisol metabolism and the histological t y p ~  of 14 pulmonary tumour tissue 

EXPERIENTIA 24/6 

No. Total recovery Chromatographic separation (% of cortisol) Necrosis 
(% of starting 
radiation Cortisone Uncategorized catabolites 
activity) Polar Apolar 

Histological types of iung cancer 

1 30 - - - extensive 

2 50 - - - extensive 

3 52 - - - extensive 

4 67 6.0 - - extensive 

5 88 7.5 - 17.5 extensive 

6 73.5 7.8 - - minimal 

7 74.0 7.9 - - minimal 

8 89 8.3 - - minimal 

67 8.8 - 3.2 extensive 

10 75.0 9.3 - 16.0 minimal 

I I  80.0 15.8 - 7.1 - 

12 70.0 30.0 - - minimal 

13 99.7 50.1 - - - 

14 67.5 8.1 8.2 - minimal 

Squamous cell carcinoma 

Squamous ceil carcinoma 

Squamous cell carcinoma 

Squamous cell carcinoma 

Well-formed columnar cells, 
a greater degree of polymorphysm 

Squamous cell carcinoma, 
a greater degree of potymorphism 

Squamous cellcarcinoma 

Adenocarcinoma, well-formed 
cubicM and columnar cells 

Glandular structure, 
differentiated columnar cells 

Undifferentiated smatl 
cell carcinoma 

Poorly differentiated 
sqna~nous cell carcinoma 

Undifferentiated squamous 
cell carcinoma 

Undifferentiated 'oat-ceil' 
carcinoma 

Bronehoadenoma with mucous 
secretion 

w a s  n o t  f o u n d  in  t h e  o t h e r  13 cases.  I n  p u l m o n a r y  tu -  
m o u r s  a n o n - p o l a r  f r a c t i o n  m u s t  a lso  be  t a k e n  i n t o  con-  
s i d e r a t i o n ;  t h i s  w e  w e r e  ab l e  t o  d e m o n s t r a t e  in  4 cases  
( c o l u m n  5). I n  t h e  l a s t  c o l u m n  of  t he  T a b l e  t h e  m o r p h o l o g -  
icat  c h a r a c t e r  oI  e a c h  p u l m o n a r y  t u m o u r  is s h o w n .  I f  w e  
c o m p a r e  t h e  d i f f e r e n t i a t i o n  of  t u m o u r s  w i t h  t h e  t r a n s f o r -  
m a t i o n  r a t i o  of cor t i so l  i n t o  co r t i sone ,  we  f ind  t h a t  t h e  
less d i f f e r e n t i a t e d  t h e  l u n g  t u m o u r s  t h e  g r e a t e r  a re  t h e i r  
s t e ro id  m e t a b o l i z a t i o n  abi l i t ies .  T h e  c o n t r o l  p u l m o n a r y  
t i s sue  s h o w e d  n o  s u c h  t r a n s f o r m a t i o n  u n d e r  t h e s e  expe r i -  
m e n t a l  c o n d i t i o n s .  T h e  F i g u r e  i l l u s t r a t e s  t h e  idea l ized  
r a d i o c h r o m a t o g r a m  of  3 h i s to log ica l ly  d i f f e r e n t  pu l -  
m o n a r y  t u m o u r s ,  a s q u a m o u s  cell c a r c i n o m a ,  a n d  u n -  
d i f f e r e n t i a t e d  'oa t -ce l l '  c a r c i n o m a  a n d  a b r o n c h o a d e n o m a .  

W e  be l ieve  t h a t  t h e  c o n s i d e r a b l e  co r t i so l - co r t i sone  
t r a n s f o r m a t i o n  o b s e r v e d  in  n o n - d i f f e r e n t i a t e d  p u l m o n a r y  
t u r n o u t s  d e s e r v e s  a t t e n t i o n .  T h e  p h e n o m e n o n  is c a u s e d  b y  
t h e  i n c r e a s e d  a c t i v i t y  of  t h e  1 1 - f l - h y d r o x y - d e h y d r o g e n a s e  
e n z y m e .  DOUGHERTY p o i n t e d  o u t  a s im i l a r  c o r r e l a t i o n  for  
l y m p h o i d  cells. H e  de f in i t e ly  m a i n t a i n e d  t h a t  t h e  less  
m a t u r e  a l y m p h o i d  cell t h e  h i g h e r  is i ts  l l - f l - h y d r o x y - d e -  
h y d r o g e n a s e  a c t i v i t y .  I n  t h e  t u m o u r s  w i t h  d i f f e r e n t i a t e d  
t i s sue ,  s t r u c t u r e  t r a n s f o r m a t i o n  w a s  of  a l o w e r  degree .  
T h o u g h  as  f a r  a s  w e  w e r e  ab l e  t o  j u d g e  w i t h  t h e  n a k e d  eye,  
o u r  s t u d i e s  w e r e  ca r r i ed  o u t  o n  t i s sue  s ec t i ons  w i t h o u t  
necros i s .  T h e  r e c o v e r y  of  r a d i o a c t i v i t y  w a s  t h e  l e a s t  in  t h e  
f i r s t  t h r e e  cases.  T h e r e f o r e  t h e  p o s s i b i l i t y  h a s  to  be  con-  
s ide red  t h a t  t h e  s t e ro id  b i n d i n g  ab i l i t y  of  t h e  nec ro t i c  

t i s sue  m i g h t  be  d i f f e r en t  f r o m  t h a t  of  t h e  i n t a c t  t i s sue .  W e  
o b s e r v e d  a s im i l a r  p h e n o m e n o n  in o u r  ear l ie r  e x p e r i m e n t s  
o n  t r a n s p l a n t a b l e  r a t  t u m o u r s .  O n e  of  t h e  i n t e r e s t i n g  
p r o p e r t i e s  of  t h e  p u l m o n a r y  t u r n o u t s  is t h e i r  p r o d u c t i o n  
of  a n  A C T H - l i k e  s u b s t a n c e .  T h i s  f a c t  w a s  d e m o n s t r a t e d  

(a) S~art J ~,,, Front 

ii ' 
Idealized representation of chromatogram shows separation of eorti- 
sol and its metabolites in Bush B5 solvent system of 3 pulmonary 
tumours: (a) Squamous cell carcinoma of lung, (b) undiffereneiated 
'oat-celF carcinoma of lung, [c) bronehoadenoma, 
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f i rs t  b y  LIDDLE s, ~ a n d  was con f i rmed  b y  o t h e r  a u t h o r s  s. 
Our  resu l t s  d i rec t  a t t e n t i o n  also f rom a n o t h e r  aspect ,  
n a m e l y  t h a t  of t h e  s ign i f i can t  s te ro id  m e t a b o l i z a t i o n  in 
p u l m o n a r y  t u m o u r  t i ssue  to  t he  endoc r ine  i n v o l v e m e n t  of 
p u l m o n a r y  t u m o u r s .  U n d e r  in  v i t r o  cond i t i ons  on ly  t he  
r ena l  t i s sue  ( a p a r t  f r o m  t h e  l iver) is ab le  to  p e r f o r m  a 
t r a n s f o r m a t i o n  of such  ex t en t .  

Accord ing  to  JENKINS" da t a ,  all  o t h e r  o rgans  e x a m i n e d  
possess  t h i s  ab i l i t y  on ly  to  a v e r y  s l igh t  degree  ~0. 

Zusammen]assung, B6sa r t i ge  L u n g e n g e s c h w u t s t g e w e b e  
ve r sch i edene r  Ze l l t ypen  w u r d e n  m i t  H y d r o c o r t i s o n  1 ~H, 

2 ~H i n k u b i e r t .  Die freien,  m a r k i e r t e n  S te ro ide  w u r d e n  
ex t r ah i e r t ,  c h r o m a t o g r a p h i s c h  g e t r e n n t  u n d  ident i f iz ie r t .  
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P e r o x i d a s e  I s o e n z y m e  Assoc ia ted  wi th  the Aegi lops  u m b e l l u l a t a  C h r o m o s o m e  S e g m e n t  Trans ferred  
to Chinese  Spr ing  ( T r i t i c u m  a e s t i v u m )  

T h e  r e s i s t ance  to  l ea f  r u s t  (Puccinia recondita Rob.  
tr i t ici)  t r a n s f e r r e d  f rom A egilops umbelIulata as a t r a n s -  
l oca t ion  i n to  sp r ing  b r e a d  w h e a t  (T r i t i cum aestivum), b y  
SEARS ~ was  s h o w n  b y  SOLIMA~ e t  al. ~ to  be  a s imp ly  
i n h e r i t e d  cha rac t e r .  SEARS ~ h a d  also s h o w n  t h a t  th i s  
t r a n s l o c a t i o n  was  on  c h r o m o s o m e  6B a n d  t h a t  t he  t r a n s -  
loca ted  c h r o m o s o m e  s e g m e n t  was  smal l  a n d  t e rmina l .  

B y  t h e  use  of p o l y a c r y l a m i d e  gel e lec t rophores i s  t ech-  
niques ,  BHATIA a n d  SMITH~ h a d  found  t h a t  t h e  leaf  pro-  
t e i n  e x t r a c t s  f rom 12-day-old  seedl ings  of T r a n s f e r  
(IC 13296) h a d  2 a d d i t i o n a l  p r o t e i n  b a n d s  as c o m p a r e d  
to  t h e  p a r e n t  va r i e ty ,  Chinese  Spring.  T h e y  h a d  in te r -  
p r e t e d  t h e  a d d i t i o n a l  p r o t e i n  b a n d s  to  be  causa l ly  r e l a t ed  
to  t h e  gene t ic  i n f o r m a t i o n  car r ied  b y  t h e  in t rogressed  
umbellulata c h r o m o s o m e  s e g m e n t  i n to  Chinese  Spring.  
S tud ies  were  the re fo re  u n d e r t a k e n  us ing  h o r i z o n t a l  gel 
e l ec t rophore t i c  t e c h n i q u e s  to  s t u d y  t h e  pe rox idase  iso- 
e n z y m e  di f ferences  in  d i f f e ren t  t i s sues  of seedl ings  of 
Chinese  S p r i n g  a n d  T r a n s f e r  (IC 13296). 

The  seeds were  g e r m i n a t e d  in pe t r i  d ishes  on  w e t  f i l ter  
p a p e r  in  d a r k  a t  20°C for  48 h a n d  l a t e r  g r o w n  u n d e r  
c o n t i n u o u s  i l l u m i n a t i o n  in a con t ro l  e n v i r o n m e n t .  The  
seedl ings  were  h a r v e s t e d  a f t e r  8 days .  T h e  leaf, coleoptile,  
a n d  t h e  roo ts  were  s e p a r a t e d  for each  of t h e  seedlings,  
a n d  s imi la r  t i ssues  b u l k e d  t o g e t h e r  f rom all  t h e  seedl ings 
in  a sample .  T h e  t i ssue  samples  were  e i t he r  used  as  f resh  
or  were  f rozen  a t  -- 10 °C for l a t e r  use. 1 g of t i ssue  was  
g r o u n d  w i t h  100 nag of acid w a s h e d  s and  a n d  0.1 ml  of a 
f resh ly  p r e p a r e d  m i x t u r e  of 2 p a r t s  of 12 .5% glucose in 
0 . 0 2 M  T r i z m a  base  ~[ Tris ( h y d r o x y m e t h y l )  a m i n o  m e t h -  
ane~ so lu t ion  ( ad ju s t ed  to  p H  7.5 w i t h  HC1), a n d  one  p a r t  
of a q u e o u s  so lu t ion  of 0 .8% NaC1 + 0 .2% NaNO~. T h e  
genera l  e t ec t rophore t i c  p rocedure s  of BREWBAKER e t  al.  ~ 
were  fol lowed for  i soenzyme  s e p a r a t i o n  a n d  s t a i n i n g  in  
p o l y a c ~ l a m i d e  gels. T h e  gels were  s t a i ned  for  pe rox idase  
e m p l o y i n g  O-d ian i s id ine  as  t h e  h y d r o g e n  donor .  

P e r o x i d a s e  i soenzymes  were  d e t e c t e d  on  b o t h  a n o d a l  
as well  as  c a t h o d a l  s ides of t h e  gel. T h e  z y m o g r a m  showing  
t h e  pe rox idase  i soenzymes  is d i a g r a m m a t i c a l l y  p r e s e n t e d  
in  t h e  Figure .  

T h e  i soenzymes  o n  t h e  a n o d a l  s ide of t h e  gel s h o w e d  
v a r i a t i o n  a m o n g  t h e  3 t i ssues  w i t h  r ega rd  to  t h e  in t ens i t i e s  
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Diagrammatic representation of the peroxidase isoenzymes in the 
extracts from the root, coleoptile and leaf of 8-day-old seedlings of 
'Chinese Spring' and Transfer (CI 13296) carrying umbeltulata 
chromosome segment. The additional band in the Transfer tissues is 
marked with an arrow. 
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