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and the  redox  s t a te  of N A D + / N A D H  sys tem is again in 
the  di rect ion of reduc t ion  28. I t  m u s t  be po in ted  out  t h a t  
in th is  case the  induc t ive  response excludes the  possibi l i ty  
t h a t  pyrazote  by  itself has  some irreversible effect  on the  
alcohol dehydrogenase  molecule or some other  inh ib i to ry  
effect  on the  cell sys tems.  The observed p a t t e r n  of re- 
sponse wi th  pyrazole  is r easonab ly  in t e rp re t ed  by  as- 
suming  t h a t  the  molecule of e thanol  is no t  specifically re- 
quired as a signal to  induce th is  enzyme sequence.  The 
change of s ignif icant  i n t e rmed ia t e  is therefore  t o  be 
searched for among  the  metabol ic  effects specifically de- 

r iving f rom the  ut i l iza t ion of the  C 2 fuels. Poss ib ly  the  
s ta te  of redox  couples and adenine  nucleot ide  sys tems  are 
p r imar i ly  involved.  

In  any  case the  response  is concur ren t  for all th ree  en- 
zymes.  This suggests  a corre la ted regulat ion of level of 
enzymes  ca ta lyz ing  the  e thanol  ~+ acetyl-CoA pa thway ,  
under  the  control  of a co mmo n  metabol ic  signal. 

18 p. ~[{. MAITRA and R. W. ]~STABROOK, Arch. Biochem. Biophys. 
727, 140 (1967). 
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Summary.  The corre la t ion be tween  ant igenic  func t iona l i ty  and conformat ion  of Yoshida  g lycoprote in  upon hea t ing  
has  been inves t iga ted .  Hea t ing  modifies the  conformat ion  of the  ant igen,  b u t  does no t  abolish the  react ion wi th  its 
specific an t ibody .  

There  has been a grea t  deal  of work  in the  pas t  decade 
on the  p rob lem of de te rmin ing  the  func t iona l i ty  of small  
syn the t i c  an t igen  molecule 1, whereas  for na tu ra l  an t igens  
deta i led  s tudies  on the  re la t ion be tween  s t ruc tu re  and 
func t ion  are l imi ted  to  few examples .  Among  these,  con- 
vincing evidence has  been repor ted  for se rum a lbumin  
and Yosh ida  glycoprotein'2-6. In  the  course of ex tens ive  
inves t iga t ions  on the  possibi l i ty  of subs t i tu t ing  hap ten ic  
groups in t he  po lypep t ide  chain  of Yoshida  glycoprotein ,  
i t  has  been  observed  t h a t  th is  pro te in  behaves  on hea t ing  
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Fig. 1. Temperature difference spectra. A) Native Yoshida glyco- 
protein against native; B) Yoshida glycoprotein heated at 70~ 
against native; C) Yoshida glycoprotein heated at 90~ against 
native; D) Yoshida glyeoprotein heated at 90~ and cooled at room 
temperature against native. The protein concentration both in 
sample and reference celt was 1 mg/ml. The spectra were recorded 
30 rain after that temperature was reached. The pH of solutions 
was 7.0. 

in a ve ry  peculiar  way  and could represen t  an useful 
expe r imen ta l  model  to  s tudy  t h e rma l  dena tu ra t i on  of 
proteins .  Because l i te ra ture  d a t a  concerning reversible 
t h e rma l  dena tu ra t i on  of pro te ins  are s can ty  7-11, in this  
r epor t  we give a p re l iminary  accoun t  of the  expe r imen t s  
unde r t aken  in order  to  correlate  ant igenic  func t iona l i ty  
of Yoshida glycoprote in  to  conformat iona l  changes  of the  
molecule upon heat ing.  

Materials and methods. Glycoprote in  was isolated f rom 
Yoshida  ascites t u m o r  fluid as previous ly  reportedlY, ~3. 
The pu r i ty  was  ascer ta ined  by  u l t racen t r i fuga t ion  and  
electrophoresis ,  dur ing which it behaves  as homogeneous  
monodisperse  sys t em as conf i rmed b y  the  occurrence of 
one single precipi t ine  arc in immunoelec t rophores i s .  

The rma l  d e n a t u r a t i o n  was carr ied out  in a Colora 
t h e r m o s t a t  and the  t e m p e r a t u r e  was measured  by  ther-  
mis tored  appa ra tus  to  an accuracy of • 0.1~ Spect ro-  
scopic measu remen t s  were pe r fo rmed  wi th  a Beck man  
D K 1  recording s p e c t r o p h o t o m e t e r  equ ipped  wi th  a 
t he rmospace r  appa ra tus .  

P ro te in  solut ions were  p repa red  by  di lut ing 1 ml  s tock 
solut ion (5 mg/ml) to  5 ml  in a volumetr ic  flask. The 
concen t ra t ion  of p ro te in  was de t e rmined  spec t rophoto-  

metr ica l ly  using an E ~ em of 0.700. The ant igenic mg/ml 
ac t iv i ty  of the  g lycoprote in  was measured  in its capac i ty  
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to combine  w i t h  a specific a n t i b o d y  occur r ing  in b lood  
se rum of r a b b i t s  i m m u n i z e d  as p rev ious ly  r epo r t ed  14. 
Q u a n t i t a t i v e  m e a s u r e m e n t s  were  car r ied  ou t  accord ing  
to t he  s t a n d a r d  p rocedure  of prec ip i t ine  curves,  and  t he  
p rec ip i t a t e s  were measured ,  a f t e r  d isso lu t ion  in N a O H  
0.2 M, for  t h e i r  a b s o r b a n c e  a t  280 n m  in a B e c k m a n  D U  
s p e c t r o p h o t o m e t e r .  

]?esults and conclusions. Vv'hen hea ted ,  t he  N osh ida  
g lycopro te in  does n o t  change  i ts  so lub i l i ty  even  if t he  
h e a t i n g  is p ro longed  up  to  3 h. Moreover  t he  analys is  in  
t h e  u l t r acen t r i fuge  reveals  t h a t  t he  rise of t e m p e r a t u r e  
d e t e r m i n e s  a loss of t he  homogene i ty .  A heav ie r  com- 
ponen t ,  wh ich  r ep resen t s  a b o u t  20% of t h e  p r inc ipa l  
peak ,  ha s  been  obse rved  and,  f rom ca lcu la t ions  of t he  
s e d i m e n t a t i o n  coefficient ,  i t  was  conc luded  t h a t ,  fol- 
lowing hea t ing ,  t he  Yosh ida  g lycopro te in  undergoes  ag- 
g rega t ion  and  t h e  size of t he  aggrega ted  molecule  m a y  
be  e v a l u a t e d  as t h e  doub le  of t he  n a t i v e  one. 

The  changes  in spect roscopic  p roper t i e s  of Yosh ida  
g lycopro te in  u p o n  h e a t i n g  are  shown  in F igure  1. M a r k e d  
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Fig. 2. Quantitative precipitin reactions of native (O -- O) and heated 
(D--[~, 70 ~ | 90~ Yoshida glycoprotein with rabbit anti- 
bodies to native Yoshida glycoprotein. 

modi f i ca t ions  in  t he  s p e c t r u m  are obse rved  in the  r a n g e  
be tween  310 a n d  260 lain. The  modi f i ca t ions  b e c a m e  ap-  
p a r e n t  a t  70~ (Figure 1, 13) a n d  increased  w i th  t e m p e -  
r a t u r e  (Figure 1, C). T h e r m a l  d e n a t u r a t i o n  is a lmos t  re- 
vers ib le  because ,  a f t e r  cooling (Figure 1, D), t i le di f ference 
s p e c t r u m  of Yosh ida  g lycopro te in  is qu i te  s imilar  to  t h a t  
of n a t i v e  (Figure  1, A). 

Af te r  hea t ing ,  mos t  p ro t e in s  in so lu t ion  soon lose t h e i r  
ab i l i ty  to  i n t e r a c t  w i t h  an t ibod ie s  el ici ted b y  t he i r  ula- 
d e n a t u r e d  coulaterpar ts .  I n  t h e  case of Yosh ida  glyco- 
pro te in ,  as obse rved  in F igure  2, t he  or iginal  an t igen ic  
specif ic i ty  has  n o t  been  lost. The  figure c lear ly  ind ica tes  
t h a t  q u a n t i t a t i v e  p rec ip i t in  r eac t ion  of h e a t e d  Yosh ida  
g lycopro te in  is s imi lar  to  t h a t  of the  n a t i v e  one. The  
on ly  excep t ion  is r ep re sen t ed  b y  t h e  descending  po r t i on  
of t he  cu rve  wh ich  is b r o a d  and  the re fo re  less h o m o -  
geneous,  t h u s  conf i rming  t he  occur rence  of d i f f e ren t ly  
sized an t igen ic  d e t e r m i n a n t s .  The  an t igen ic  specif ic i ty  
did  no t  change  w i t h  t he  increase  of t he  t e m p e r a t u r e .  The  
p rec ip i t in  r eac t i on  car r ied  ou t  w i t h  t he  p ro t e in  h e a t e d  
a t  90 ~ was in fac t  iden t i ca l  w i t h  t h a t  of p ro t e in  a t  70 ~ 

I t  has  been  p rev ious ly  d e m o n s t r a t e d  5 t h a t  chemica l  
modi f i ca t ion  of ty rosy l  groups  suppresses  t he  c a p a c i t y  
of th i s  an t i gen  to  combine  w i t h  specific an t ibody ,  t h u s  
ind ica t ing  t h a t  t y rosy l  res idues  are of f u n d a m e n t a l  im-  
p o r t a n c e  for t h e  immunospec i f i c i t y  of t he  g lycoprote in .  

Never the less ,  t he  fac t  t h a t  h e a t i n g  does n o t  abo l i sh  
th i s  c a p a c i t y  is n o t  surpr iz ing  if one considers  t h a t  t he  
changes  in t e m p e r a t u r e  difference spec t ra  can  be a t -  
t r i b u t e d  n o t  on ly  to ty rosy l  b u t  also to a c o n t r i b u t i o n  of 
t r y p t o p h a n y l  a n d  p h e n y l a l a n y l  residues.  

Moreover  t h e  spec t ra l  changes ,  essen t ia l ly  due  to  
modi f i ca t ions  b o t h  of in t r ins ic  so lven t  effect  and  of 
degree of ion iza t ion  of ce r t a in  groups,  are reversible .  

These  obse rva t i ons  ind ica te  t h a t  the  con fo rma t iona l  
changes  of Yosh ida  g lycoprote in ,  wh ich  occur  u p o n  
hea t ing ,  do n o t  modi fy  t h e  smal l  a reas  of t h e  surface of 
t he  molecule  wh ich  are i nvo lved  in t he  reac t ion  w i t h  
an t ibody .  

Ir p. p. GAZZANIGA, F. R. SONNINO and A. CAPUTO, in Protides o] the 
Biological Fluids, Proc. l l t h  Colloq., Brutes 1963 (Ed. H. Peters; 
Elsevier, Amsterdam 1964), vol. 11, p. 338. 

Wirkung von 6/3-Methoxy-9/~,10a-pregna-4,6-dien-3,20-dion (Ro 6-1963) auf die Steroidreduktasen 
in der Rattenleber I 

Effect of 6f l -Methoxy-9/3,10a-pregna-4,6-diene-3,20-dione (Ro 6-1963) on the Steroid Reductases in 
Rat Liver 
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Summary. 6fi-Methoxy-9fi,10 e-pregna-4 ,6-diene-3 ,20-dione inh ib i t e s  the  Ar  in microsomes  
and  t he  A4-3-oxosteroid-5/%reduction in t he  soluble f r ac t ion  of male  r a t  l iver.  The  3e- a n d  3/%hydroxysteroid  dehydro -  
genase  are  no t  i n h i b i t e d  b y  th i s  subs tance .  

6/3- 3/ lethoxy" 9fl, 10~- p r e g n a -  4, 6- dien - 3, 20 - d ion (Ro 
6-1963) zeigte sich w i r k s a m  Ms I n h i b i t o r  der  A~-3-Oxo - 
s t e ro id -5e -Reduk t a se  der  R a t t e n p r o s t a t a  in  v i t ro  2. Uns  
in te ress ie r te  die Wirkulag dieser  S u b s t a n z  auf  die E n z y m e  
des Steroids tof fwechsels  in  de r  R a t t e n l e b e r ,  a n d  zwar  auf  
die A4-3-Oxos te ro id-5e-Reduktase  u n d  die 3 e - H y d r o x y -  
s t e ro id -Dehydrogenase  in der  M i k r o s o m e n f r a k t i o n  u n d  
die A4-3-Oxosteroid-5/~-Reduktase im Cytop lasma .  

Methoden. ~vVir b e n u t z t e n  die Leber  mgnn l i che r  Wis t a r -  
]Ratten. Die Pr~Lparation der  Mikrosomen  erfolgte in  de r  
schon  b e s c h r i e b e n e n  WeiseK Die e n z y m a t i s c h e n  Akt iv i -  
t~iten wurdela b e r e c h n e t  aus  den  g a s c h r o m a t o g r a p h i s c h  
b e s t i m m t e n  P r o d u k t e n .  Die e n z y m a t i s c h e n  Ans~tze  zu r  
B e s t i m m u n g  de r  Ak t iv i t / / t  der  A4-3-Oxosteroid-5e-lRe - 
d u k t a s e  e n t h i e l t e n  in e inem V o l u m e n  v o n  3,0 ml :  0,2 M 
K a l i u m p h o s p h a t p u f f e r ,  p H  7,0, 0,8 m M  N A D P H ,  bis  zu 


