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p e n d e n t  of Na+; on the  o ther  hand ,  the  inf lux of GlcNAc 
appears  to  be the  express ion  of a s imple  process  of diffu- 
sion. 

Finally,  in cer ta in  expe r imen t s  in which  ever ted  sacs 
were  used, an a t t e m p t  was  m a d e  to  f ind out  w h e t h e r  t he  
absorp t ion  of g lucosamine and  GlcNAc involved  modif ica-  
t ion  of the i r  molecular  s t ruc ture .  W i t h  th is  a im in view, 
the  glucosamine 1~4C or t he  GlcNAc 11~C were only  added  
to  t he  mucosal  l iquid. Af ter  1 h of incubat ion ,  the  glucos- 
amine  and  the  GlcNAc of the  mucosal  and  serosal  fluids 
were sepa r t ed  f rom one ano the r  on a Dowex  co lumn 
50 W • 8 H + (200-400 mesh) 9 I t  was  possible  to demon-  
s t r a t e  t h a t  b o t h  the  glucosamine and  the  GlcNAe are 
absorbed  w i t h o u t  modi f ica t ion  o f  the i r  molecular  s t ruc-  
ture.  I t  was thus  exc luded  t h a t  t he  absorp t ion  of GlcNAc 
involved deace ty la t ion .  

In  conclusion, t he  inf lux of t he  g lucosamine in to  t he  
in tes t ina l  cells is carr ier  media ted ,  i n d e p e n d e n t  of Na  + 
and takes  place w i thou t  ac t ive  accumula t ion ,  GlcNAc is 
absorbed  by  a s imple  process  of diffusion w i thou t  de- 
ace ty la t ion  of t he  molecule.  

Riassunto. E s ta to  s tud ia to  l ' a s so rb imen to  della glucos- 
amina  e delia N-ace t i lg lucosamina  ut i l izzando segment i  

in tes t ina l i  tag l ia t i  t r a sve r sa lmen te  (strips) e sacche t t i  di 
in tes t ino  t enue  di ra t to .  I1 flusso di t r a spo r to  delia glucos- 
amina  nelle cellule in tes t ina l i  6 med ia to  da carrier, indi-  
p e n d e n t e  dallo Na+ e proced  e senza accumulo a t t ivo.  La  
N-ace t i lg lucosamina  sembra;  invece, essere assorbi ta  per  
mezzo di un semplice processo di diffusione. 

L ' a s so rb imen to ,  sia della g lucosamina che della N- 
acet i lg lucosamina non co mp o r t a  modif icazione della loro 
s t r u t t u r a  molecolare.  

G. TESORIERE, F. DONES, 
D. MAGISTRO a n d  L. CASTAGN]ZTTA 

Istituto di Chimica Biologica dell' Universith, 
Policlinico, 1-90127 Palermo (Italy), 
25 November 7977. 

9 G. TESORIERE, R. VENTO, D. MAGISTRO and F. DONES, Eur. J. Bio- 
chem. 79, 289 (1971). 

10 E. L. JERVIS and D. H. SMYTH, J. Physiol., Lond. 7d9, 433 (1959)- 

Allene versus Acetylene in Progestat ional  Steroids 

In  t he  d e v e l o p m e n t  of orally act ive  p roges ta t iona l  and  
estrogenic  agents ,  t he  i n t roduc t ion  of t he  ace ty lene  side 
chain  (17e-ethynyl)  was of unique  impor tance .  E t h i s t e r o n e  
(17e-e thynyl - tes tos terone)  p repa red  in 1938, was found  
to be an oral ly ac t ive  p roges t in  r a t he r  t h a n  the  expec ted  
androgen,  and  t h i r t y - t h r e e  years  la te r  we f ind t h a t  no t  
only  are v i r tua l ly  all con t racep t ive  proges t ins  on the  
marke t  stil l  of the  e t h y n y l - n o r t e s t o s t e r o n e  t y p e  1 b u t  also 
t h a t  the  mos t  widely  used es t rogens  (mestranol ,  e thyny l -  
estradiol)  incorpora te  th is  same fea ture  as well 2. Dur ing  
these  years  i nnumerab le  a t t e m p t s  to  f ind a side chain  
biologically super ior  to  t he  original  ace ty lene  have  
resul ted  in no s ignif icant  i m p r o v e m e n t  3 ; all t he  advances  
being achieved t h r o u g h  technologica l ly  demanding ,  
expens ive  ' skele ta l '  modif icat ions~.  

Some years  ago, we m a d e  the  surpr is ing  obse rva t ion  
t h a t  the  allenic c o m p o u n d  I ob ta ined  as a side p r o d u c t  in 
the  p r epa ra t i on  of I I  5, showed ac t iv i ty  in the  r ab b i t  
dec iduoma  tes t  6 (a t e s t  in which  a p roges t ines t rogen  
combina t ion  or a s teroid  w i t h  a proges ta t ionaI :es t rogenic  
profile would be active) whereas  I I  i tself  b e h a v e d  more  as 
an ' impeded-es t rogen ' ,  t yp ica l  in fact  of these  es t r io l - type  
compounds .  

OH 

-R __OC0CH~ 

I 
CHACO0 ~ ~ " - -  " 

I R=-C~C~CH 2 
II R=-CH2--C~C--CH 5 

Suspec t ing  t h a t  the  allene side chain of I migh t  have  
been  responsib le  for the  appea rance  of a p roges ta t iona l  
c o m p o n e n t  in t he  ac t iv i ty  and  hop ing  t h a t  by  a t t a c h m e n t  
of the  same allene to  a ' p r6ges ta t iona l '  skele ton h ighly  
act ive  proges t ins  could be obta ined ,  we p repa red  ~, 8 the  
'al lenologs '  of several  known  e thyny l -no r - t e s to s t e rone  
der iva t ives  and  s u b m i t t e d  t h e m  to t he  Clauberg assay.  
Typica l  responses  to  the  allenologs of no re th ind rone  are 
shown in Table  I. 

The r emarkab le  increase in ac t iv i ty  found  on pro-  
gressing f rom ace ty lene  to  allenes was  also observed  in 
o ther  re la ted  tes t s  (e.g., an t ies t rogenic i ty  9, inh ib i t ion  of 
ovula t ion  10). Moreover  these  increases appear  to  be quasi-  
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TabIe I. Progesterone-like property of norethindrone allenologs 

OH 

0 - ~  -R 

R No. MED �9 Relative 
of rabbits (mg) potency 

-C~CH (norethindrone) III 55 (6)~ 0.05 100 
-CH=C=CH~ IV 42 (7) 0.0025 2000 
-C(CH~)=C=CH~ V 51 (5) 0.005 1000 

~MED, daily dose of the compound which if administered s.c. for 5 
days produced a minimal effective response in the Clauberg test. 
b Dose levels used to establish NED. 

Table II. Estrogenic effects of mestranoI allenologs 

OH 

0 -~ -R 

CH 3 

R No. EDs0 Relative 
of rats (mg) potency 

-C=CH (mestranol) VI 137 (4) 0.003 100 
-CH=C~CH 2 VII 24 (3) 0.010 33 
-C(CH~)=C=CH~ VIII 82 (4) 0.015 20 

a d d i t i v e  over  severa l  of those  increases  k n o w n  to be 
o b t a i n a b l e  w i t h  ce r t a in  ' ske le ta l '  modi f ica t ions .  The  
necess i ty  of t he  d i rec t  a t t a c h m e n t  of t he  u n s a t u r a t e d  side 
cha ins  in I V  a n d  V - i.e., of t he  ~-al lenyl  ca rb ino l  n a t u r e  
of these  c o m p o u n d s  - is d r a m a t i z e d  b y  t h e  a l m o s t  
comple t e  lack of a c t i v i t y  of t he  r e l a t ed  fl-allenyl carbinol ,  
R = -CH(CH3) -CH=C=CH ~, t h i s  h a v i n g  a s a t u r a t e d  
c a r b o n  a t o m  inse r t ed  be t w een  t he  a l lene m o i e t y  and  t he  
nucleus .  

In  c o n t r a s t  to  t he  above  p ic ture ,  t he  es t rogenic  p o t e n c y  
(as d e t e r m i n e d  f rom the  r a t  vag i na l  smea r  assay  11) of t he  
mes t ran01 t y p e  is on ly  s l igh t ly  af fected (in fact ,  is reduced)  
b y  t he  ace ty lene  -+ al lene mod i f i ca t i on  (Table  II) .  

P r e s e n t l y  we h a v e  no b iochemica l  e x p l a n a t i o n  for t h i s  
a l lene e n h a n c e m e n t .  I t  seems i m p r o b a b l e  t h a t  such  a 
r e l a t ive ly  smal l  s ter ic  d i f ference as t h a t  be t w een  ace ty lene  
and  al lene could accoun t  for so cons iderab le  an  increase  in 
ac t iv i ty .  I t  is p e r h a p s  more  a t t r a c t i v e  to specula te  t h a t  
t he  g rea te r  (and di f ferent)  chemica l  r e a c t i v i t y  of the  
a l lenyl  ca rb ino l s  in t h e  l a b o r a t o r y  1~ is ca r r i ed  over  to  t he  
phys io logica l  s y s t e m  and  t h a t  a chemica l  r eac t ion  w i t h  a 
r ecep to r  p ro t e in  becomes  of p r i m e  i m p o r t a n c e  13 

I t  is, a t  a n y  ra te ,  t e m p t i n g  to conc lude  : would  t he  a l lene 
side cha ins  h a v e  been  d i scovered  first ,  t h e  now  u b i q u i t o u s  
ace ty lene  would  h a v e  h a r d l y  acqu i red  such an  exclus ive  
pos i t ion  in t he  field of c o n t r a c e p t i v e  progestins~4. 

Zusammen/assung. Die E i n f i i h r u n g  e iner  A l l eng ruppe  
an  Stelle der  i ib l ichen A c e t y l e n - S e i t e n k e t t e  in  konzep-  
t i o n s v e r h f i t e n d e n  1 9 - n o r - T e s t o s t e r o n d e r i v a t e n  e r g i b t  eine 

i i be r r a schende  S te ige rung  der  ges t agenen  W i r k s a m k e i t .  
E ine  ana loge  Mod i f ika t i on  t y p i s c h e r  0 s t r o g e n e  wie 
Mes t r ano l  bee in f luss t  die 6s t rogene  W i r k s a m k e i t  n u t  
unwesen t l i ch .  
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Part ia l  S e q u e n c e  of  the  T y r o s i n e  R e g i o n  o f N e o c a r z i n o s t a t i n  

The  a n t i t u m o r  p r o t e i n  a n t i b i o t i c  n e o c a r z i n o s t a t i n  
(NCS) l, 2 has  un ique  biological  p roper t i e s  1, 3, 4 and  is 1)eing 
c l inical ly  t e s t ed  5. W e  h a v e  i n v e s t i g a t e d  i ts  chemica l  
propert ies2,6,7 a n d  are p r e s e n t l y  engaged  in s t r u c t u r a l  
studiesS, 9 of t h i s  p ro t e i n  wh ich  consis ts  of 109 a m i n o  acid 
residues.  NCS con ta ins  a s ingle t y ros ine  res idue  wh ich  has  
been  imp l i ca t ed  as i m p o r t a n t  for i ts  b iological  ac t iv i ty .  
A p a r t i a l  sequence  is r epo r t ed  he re in  of t h e  ty ros ine -  
c o n t a i n i n g  pep t i de  (T v possess ing 46 a m i n o  acid residues)  
o b t a i n e d  b y  a u t o m a t e d  EDMAN d e g r a d a t i o n  t~ a f t e r  
t r y p t i c  d iges t ion  of t e t r a - S - c a r b o x y m e t h y l a t e d  NCS. 

The  2 disulf ide  bonds  were r educed  b y  d i t h i o t h r e i t o l  in  
l iqu id  a m m o n i a  so lu t ion  fol lowed b y  S - c a r b o x y m e t h y l a -  
t ion  t h r o u g h  a d d i t i o n  of ch loroace t ic  acidlY. A p H - s t a t -  
con t ro l led  (pH 8.2) i n c u b a t i o n  w i t h  d icyc lohexy lca rbod i -  
imide  ~reated t r y p s i n  (Serva,  Heidelberg)  (E/S rat io,  
1 : 100), for 40 m i n  a t  25~ u n d e r  n i t r ogen  in t he  presence  
of 0 . 0 0 1 M  Ca++, gave  5 f r a g m e n t s  wh ich  were s e p a r a t e d  
b y  p r e p a r a t i v e  p a p e r  c h r o m a t o g r a p h y  ( n - B u O H /  
CHaCOOH/H20 ,  4 : 1 : 5, u p p e r  phase) .  The  PAIJLu r eagen t  
was appl ied  to  a guide s t r ip  to  i den t i fy  t he  ty ros ine -  
c o n t a i n i n g  pep t ide  (T2) wh ich  was  t h e n  e lu ted  w i t h  0.1 M 


