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p roduk te  w u r d e n  e rha l t en .  Der  ge such t e  S to f f  be fand  
sich zur  H a u p t s a c h e  in den  F r a k t i o n e n  32-39,  die aus 
Azeton-_~ther  k r i s ta l l i s ie r ten  ; Spu ren  l iessen sich noch  in 
den F r a k t i o n e n  31 u n d  40 nachwe i sen .  Die A u s b e u t e  an 
Rohkr i s ta l l en  b e t r u g  22 mg.  Umkr i s t a l l i s i e r en  l ie fer te  
21,2 m g  farbloses ,  e inhei t l iches ,  aschef re ies  Mater ia l .  
Aus A z e t o n - W a s s e r  w u r d e n  b e s o n d e r s  gu t  a u s g e b i l d e t e  
Kristal le  e r h a l t e n  (vgl. Abb .  1). Die l u f t t r o c k e n e n  Kr i -  
stalle e n t h i e l t e n  Kr i s t a l lwasse r ,  d e n n  bei 1/ingerem 
Trocknen  bei 0,01 Tor r  und  50 ° f iber P~O 5 w u r d e  1 Mol 
H20 abgegeben .  Das  H y d r a t  schmolz  auf  dem Kof ler -  
Block je n a c h  Kr i s ta l l -g r6sse  u n d  E r h i t z u n g s g e s c h w i n -  
digkeit  im Bere ich  zwischen  104 u n d  112 ° i n n e r h a l b  
etwa 3 °. Die Masse kr i s ta l l i s ie r te  bei we i t e r em langsa-  
mem E r w / i r m e n  wiede r  vol ls t / indig  und  schmolz  d a n n  
bei e t w a  153-158 ° def in i t iv .  (Die l e t z t en  Spu ren  ver-  
s c h w a n d e n  of t  e r s t  bei  f u n d  165°). Die spez i f i sche  
Drehung  des H y d r a t s  b e t r u g  [x]~z = + 145 ° 2_. 2 ° (c = 
0,9896 in Azeton) ,  das  U V . - A b s o r p t i o n s s p e k t r u m  (vgl. 
Abb. 2) zeigte die fiir ~, f l -unges/ i t t ig te  K e t o n e  t y p i s c h e  
Bande. 

Die be sch r i ebene  V e r b i n d u n g  war  im Tes t  n a c h  
SIMPSON u n d  TAIT ~ r u n d  100mal und  in d e m  yon  
DESAULLES u n d  SCHULER mod i f i z i e r t en  N a t r i u m r e t e n -  
t ions tes t  n a c h  KAGAWA et al.S e t w a  50real s t a r k e r  wirk-  
sam als Cor t exon .  I m  E r h a l t u n g s t e s t  a m  n e b e n n i e r e n -  
losen H u n d  erwies  sie sich als m i n d e s t e n s  30mal wirk-  
samer als Cortexon-azetat*. Die E r g e b n i s s e  der  be iden  
zuletzt  erw~ihnten V e r s u c h s a n o r d n u n g e n  sp r echen  dafi ir ,  
dass s ich die W i r k u n g e n  der  V e r b i n d u n g  auch  in qual i -  
t a t iver  H i n s i c h t  yon  d e n j e n i g e n  des  Co r t exon  u n t e r -  
scheiden. W i t  g l auben  daher ,  dass  ein neues  w ich t iges  
Hormon  der  N e b e n n i e r e n r i n d e  vor l ieg t .  13ber die  Ver-  
suche zur  K o n s t i t u t i o n s e r m i t t l u n g  u n d  S y n t h e s e  wird  
sp~tter be r i ch t e t ,  ebenso  fiber e i n g e h e n d e r e  biologische 
Versuche.  W i t  b e h a l t e n  uns  vor,  fiir die V e r b i n d u n g  
dann e inen  n e u e n  T r i v i a l n a m e n  vo rzusch l agen .  
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S u m m a r y  

A n e w  c rys ta l l ine  c o m p o u n d  has  been  i so la ted  f rom 
beef  ad rena l  e x t r a c t s .  In  t h r e e  d i f f e ren t  a s say  m e t h o d s  
us ing e p i n e p h r e c t o m i s e d  r a t s  or dogs  it was  found  to  be 
f rom 30 to  100 t imes  as p o t e n t  as c o r t e x o n e  ( l l - d e o x y -  
cor t i cos te rone)  or i ts  ace ta t e .  

The Gram-Staining Behavior of Spermatozoa 

One of t he  ear l ies t  o b s e r v a t i o n s  on the  g r a m - s t a i n i n g  
of s p e r m a t o z o a  was  m a d e  by  ERNST 1 w h o  no t i ced  t h a t  
the  h e a d s  of s p e r m a t o z o a  s t a in  g r a mp o s i t i v e l y .  F ive  
decades  la ter ,  in 1944, HOTCHKISS 2 r e c o m m e n d s  " t h a t  
t he  s m e a r  be f l a m e d "  pr ior  to  the  use of g r am-s t a in .  Then  
he adds ,  " s o m e  of t he  s p e r m a t o z o a  t a k e  the  g ram-  
pos i t ive  and  some  the  g r a m - n e g a t i v e  r e a c t i o n " .  Final ly ,  
he says  " t h e  i n t e r p r e t a t i o n  of th is  r eac t ion  is u n k n o w n  
to  t he  a u t h o r " .  Th i s  inconc lus iveness  led us to  r e - e x a m-  
ine the  g r a m - s t a i n i n g  b e h a v i o r  of s p e r m a t o z o a .  

Materials and Methods 

S m e a r s . - - S a m p l e s  of h u m a n  s e m e n  15 miD old and  
t h u s  l iquef ied  s were  used,  a n d  the  smear s  m a d e  ac- 
co rd ing  to  t he  m e t h o d  of HOTCHKISS 2. 

F i x a t i o n . - - E i t h e r  air  d ry ing ,  f lame f i x a t i o n  or  an 
i m m e r s i o n  for  2 miD in a m i x t u r e  of formal in* a n d  e t h y l  
a lcohol  (95 %) 1 :9  was  used.  A f t e r  f ixa t ion  b y  a n y  of 
these  m e t h o d s  the  sl ides were  k e p t  in e t h y l  a lcohol  (80 %) 
pr ior  to  s ta in ing .  (The i m m e r s i o n  in 80 % e t h y l  a lcohol  
shou ld  no t  exceed  1 or 2 h). 

G r a m - S t a i n . - - T h i s  was m a d e  up accord ing  to  ROULET S. 
The " m o r d a n t "  was  p r e p a r e d  by  d i sso lv ing  1 g 
iodine 6 in 100 ml of e t h y l  a lcohol  (80 %). As decolor izer  
e t h y l  a lcohol  (95 %) was  used.  

Gram-Sta in ing  Procedure . - -The  sl ides k e p t  in e t h y l  
a lcohol  (80%) were  t r a n s f e r r e d  for a few seconds  to  a 
70% e t h y l  a lcohol  so lu t ion ,  t h e n  to  one  of 50% con-  
cen t r a t i on ,  and  f inal ly  to  t a p  wa te r .  T h e y  were  t h e n  
i m m e r s e d  in t he  g e n t i a n  viole t  so lu t ion  for 2 miD. Af te r  
r ins ing  th ree  t imes  in t a p  w a t e r  (fresh changes  each  
t ime) t he  sl ides were  i m m e r s e d  for one second  in e t h y l  
a lcohol  (50 %) and  t h e n  in t he  " m o r d a n t "  for 30 s. Af te r  
r ins ing b y  1 s i m m e r s i o n s  success ive ly  in 3 COPLIN jars  
c o n t a i n i n g  e t h y l  a lcohol  (80%),  t he  s l ides  were  k e p t  
2 rain in e t h y l  a lcohol  (95 %) in o rde r  to  be decolor ized  
a n d  t h e n  r insed  in abso lu te  a lcohol  for a few seconds  a n d  
dr ied  before  p roceed ing  wi th  microscopic  e x a m i n a t i o n .  

Other Treatments Prior  to G r a m - S t a i n i n g . - - F i x e d  
sl ides were  r insed  success ive ly  in 80 %, 70 %, 50 % alco- 
hol, t h e n  in t a p  w a t e r  for a few seconds  a n d  f inal ly,  kep t  
in 0.5 % aqueous  picric acid so lu t ion  for 20 h a t  room 
t e m p e r a t u r e .  Some of t hese  sl ides were  t r e a t e d  wi th  
GRAM'S g e n t i a n  v io le t  so lu t ion  for 23 h. Cont ro l  sl ides 
were  k e p t  in a lcohol  (80 %) d u r i n g  the  t ime  of t r e a t m e n t ,  
i.e., a f t e r  f ixa t ion  and  pr ior  to  t he  app l i ca t ion  of g ram-  
s ta in .  

l p. ERNST, Arch. mikroskop. Anat. 17, 669 (1896). 
2 R. S. HOTCHKISS, Fertility in Man (Lippincott, Philadelphia, 

1944). 
s j .  MAELEOD, Ann. N. Y. Aead. Sci. 54, 796 (1952). 
4 From Ingrain & Bell Ltd: pH -- 4-5; strength = 39 to 40%. 
5 F. ROULET, Methoden der pathologischen Histologie (Springer, 

Wien 1948), p. 480.-With gentian violet of the Ciba Company Ltd. 
6 There is no reason to add potassium iodide since iodine is quite 

soluble in ethyl alcohol (80%) without the presence of KI. An aque- 
ous solution of iodine is impractical for several reasons: KI must be 
present to render the iodine soluble, the watery solution causes a 
dissociation of tissues and the penetration of iodine into the tissues 
is slower. 



336 Br~ves communications - Brevi comunicazioni [EXPER1ENTIA VOL.IX]9] 

Results 

T h e  g r a m - s t a i n i n g  r e sponse  of s p e r m a t o z o a  d e p e n d s  
o n  t h e  f i x a t i o n  m e t h o d  or  o t h e r  t r e a t m e n t s  u sed  p r i o r  to  
t h e  s t a i n i n g  p r o c e d u r e .  T h u s ,  a i r  d r y i n g  of t h e  s l ides  
f rom 6 m i n  to  1 h w i t h  o r  w i t h o u t  a d d i t i o n a l  f l a m e  
f i x a t i o n  leads  to  g r a m - n e g a t i v e n e s s .  On  t h e  o t h e r  h a n d ,  
f i x a t i o n  for  2 ra in  in  f o r m a l d e h y d e a l c o h o l  p r i o r  to  
s t a i n i n g  g ives  a g r a m - p o s i t i v e  response .  Sl ides  t h u s  
f ixed  a n d  t h e n  k e p t  in  0-5 % picr ic  ac id  s o l u t i o n  for  20 h 
a re  c o n v e r t e d  to  g r a m - n e g a t i v e n e s s  a g a i n  w h e n  expos ed  
to  t h e  g r a m - s t a i n i n g  p r o c e d u r e .  S u c h  sl ides,  h o w e v e r ,  
if  k e p t  in  GRAM'S g e n t i a n  v io l e t  s o l u t i o n  for  23 h p r i o r  
t o  t h e  r e g u l a r  g r a m - s t a i n i n g  a re  r e v e r s e d  t o  g r a m -  
p o s i t i v e n e s s  aga in .  

T h e  g r a m - p o s i t i v e  r e a c t i o n  of  s p e r m a t o z o a  s eems  to  
be  c o n c e n t r a t e d  a t  t h e  b a s e  of  t h e  h e a d  a n d  neck .  

Discussion 
T h e  r e su l t s  o b t a i n e d  s h o w  t h a t  ox id i z ing  a g e n t s  or  

acids  (air  d ry ing ,  p ic r ic  ac id  (0.5 %) if app l i ed  p r io r  to  
s t a i n i n g  lead  to  a g r a m - n e g a t i v e  r e sponse  of t h e  s p e r m a -  
t o z o a  whi le  r e d u c i n g  a g e n t s  h a v e  a n  oppos i t e  i n f luence .  

I n  p r e v i o u s  a r t i c les  x i t  was  e s t a b l i s h e d  t h a t  i n t a c t  
wool  w h i c h  shows  a g r a m - n e g a t i v e  b e h a v i o r  c a n  b e  
r e v e r s e d  t o  a g r a m - p o s i t i v e  one  b y  r e d u c i n g  or  a l k a l i n e  
a g e n t s  a n d  t h e n  r e c o n v e r t e d  a g a i n  b y  m e a n s  of  o x i d i z i n g  
a g e n t s  or  ac ids  t o  i t s  o r i g ina l  g r a m - n e g a t i v e n e s s .  T h e  
b e h a v i o r  of  s u c h  f i b rous  p r o t e i n s  s h o w i n g  a n  a - k e r a t i n  
s t r u c t u r e  was  d e s c r i b e d  b y  t h e  a u t h o r s  t o  be  a n a l o g o u s  
to  t h a t  of t h e  c y t o p l a s m i c  membrane of g r a m - n e g a t i v e  
b a c t e r i a  a n d  g r a m - p o s i t i v e  b a c t e r i a  r e spec t ive ly .  

I t  c a n  be  s h o w n  t h a t  t h e  g r a m - s t a i n i n g  r e sponse  is a 
c h a r a c t e r i s t i c  p h e n o m e n o n  of k e r a t i n  s t r u c t u r e s  in  
h i s to log ica l  s p e c i m e n s  2. T h e  g r a m - p o s i t i v e n e s s  o b s e r v e d  
s e e m s  to  be  a s s o c i a t e d  w i t h  t h e  p r e s e n c e  of S H  g r o u p s  
e i t h e r  in  t h e  p r e - f o r m a t i v e  k e r a t i n  s t a t e  in  t h e  h a i r  
follicle or  in  t h e  m o r e  m a t u r e d  (deg raded)  k e r a t i n  p a r t s  
of ha i r .  G r a m - n e g a t i v e n e s s ,  o n  t h e  o t h e r  h a n d ,  is ap -  
p a r e n t l y  a s s o c i a t e d  w i t h  t h e  p r e s e n c e  of  - S - S -  g r o u p s  
f r o m  t h e  c y s t i n e  ill i n t a c t  k e r a t i n s .  

H o w e v e r ,  t h e  r e d u c t i o n - o x i d a t i o n - s c h e m e  m e n t i o n e d  
a b o v e  8 is n o t  a p p l i c a b l e  to  t h e  k e r a t i n  in  e p i d e r m a l  
t i s sue  sec t ions ,  t h e  g r a m - p o s i t i v e n e s s  of w h i c h  c a n n o t  
be  r e v e r s e d  4. T h a t  s c h e m e  is v a l i d  o n l y  for  k e r a t i n s  
p r e s e n t  in  a l k a l i - d e g r a d e d  wools,  m a t u r e d  h a i r  a n d  nai ls .  
S ince  a c c o r d i n g  to  BLOCK 5 t h e  c y s t i n e  c o n t e n t  of t h e  
e p i d e r m a l  k e r a t i n  is o n l y  3.5 g (per  16 g of N) a n d  t h a t  
of h a i r  a n d  na i l s  16 a n d  13 r e spec t i ve ly ,  we c o n c l u d e  
t e n t a t i v e l y  t h a t  t h e  r e v e r s i b i l i t y  of  t h e  g r a m - p o s i t i v e n e s s  
is c h a r a c t e r i s t i c  of k e r a t i n s  w i t h  h i g h  c y s t i n e  c o n t e n t  
a n d  t h a t  k e r a t i n s  w i t h  a low c y s t i n e  c o n t e n t  fa i l  t o  show 
t h i s  r e v e r s i b i l i t y  in  b e h a v i o r .  

E l e c t r o m i c r o s c o p i c  s t u d i e s  of SCHNALL 6 r e v e a l e d  
r e c e n t l y  a m e m b r a n e  s h e a t h  l o c a t e d  a t  t h e  l ower  p a r t  
of t h e  h e a d  a n d  n e c k  of t h e  s p e r m a t o z o a .  DANIELLI v 
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64, 435 (1952).- P. LAROSE and R. FISCHER, Research, London 
5, 419 (1952); Science 117,449 (1953). 

2 p. ERNST, Arch. mikroskop. Anat. d7, 669 (1896). - R. FISCHER, 
Exper. 9, 20 (1953). 
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4 R. FISCHER, Exper. 9, 20 (1953). 
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desc r ibes  t h a t  a r ea  as  b e i n g  c o n s t i t u t e d  of protein.  
I n d e e d  t h e  p r e s e n c e  of  bas ic  n u c l e a r  p r o t e i n s  was 
c o n f i r m e d  t h r o u g h o u t  t h e  whole  of t h e  h e a d  of ram 
s p e r m a t o t o a  1 b u t  t h e  g e n e r a l  p r o t e i n  r e a c t i o n  was  found 
to  be  c o n c e n t r a t e d  n e a r  t h e  ba se  of  t h e  head .  Since our 
r e su l t s  a lso show m a i n l y  t h e  s a m e  a r ea  to  r e a c t  like 
c e r t a i n  k e r a t i n s  a f t e r  e x p o s u r e  to  t h e  g ram-s t a in ing  
p r o c e d u r e ,  we a s s u m e  t h e  s t r u c t u r e  to  be  t h a t  of a 
k e r a t i n .  T h e  h i g h  s u l p h u r  c o n t e n t  of s p e r m a t o z o a  2 is 
f u r t h e r  s u p p o r t i n g  e v i d e n c e  for  ou r  a s s u m p t i o n  since 
k e r a t i n s  w i t h  a r e v e r s i b l e  g r a m - s t a i n i n g  r e sponse  have 
as  one  of t h e i r  c h a r a c t e r i s t i c s  a r e l a t i v e l y  h i g h  percentage 
of s u l p h u r .  

T h e  g r a m - s t a i n i n g  b e h a v i o r  of t h e  m e m b r a n e  sheath 
of s p e r m a t o z o a  does  n o t  d e p e n d  o n l y  u p o n  t r e a t m e n t  
p r i o r  t o  t h e  g r a m - s t a i n i n g  p r o c e d u r e .  S e m i n a l  fluid 
w h i c h  h a s  a p H  of 7.4 to  7-6 a, ge t s  more  a n d  more  alkaline 
o n  s t a n d i n g  s ince  m o r e  a n d  m o r e  COs is los t  f r om the 
sample .  The re fo re ,  i t  is t o  be  e x p e c t e d  t h a t  t h e  older  the 
sample ,  t h e  more  t h e  a l k a l i n i t y  d e v e l o p e d  r ende r s  the 
k e r a t i n  m e m b r a n e  of t h e  h e a d  of t h e  s p e r m a t o z o a  gram- 
pos i t ive .  T h e  r e su l t s  are  a lso a t  v a r i a n c e  if t h e  sperma- 
t o z o a  a re  co l l ec ted  f r o m  t h e  i n t r o i t u s  vag inae ,  s ince  this 
ac id ic  mi l i eu  (up to  p H  3.5) m a y  r e n d e r  t h e m  gram- 
n e g a t i v e  or, if  t h e  s e m i n a l  s a m p l e  is t a k e n  f rom the 
ce rv ica l  p a r t  ( pH  9.6) w h e r e  t h e  a l k a l i n i t y  m i g h t  render 
t h e  s p e r m a t o z o a  g r a m - p o s i t i v e .  

I t  s h o u l d  be  n o t e d  t h a t  f i b rous  k e r a t i n  exposed  to 
a l k a l i n i t y  for a su f f i c i en t  l e n g t h  of t i m e  h a s  a lowered 
tens i l e  s t r e n g t h  a n d  e x h i b i t s  a m a r k e d  su scep t i b i l i t y  to 
p r o t e o l y t i c  e n z y m e s  4. T h e  p re sence  of s u c h  a degraded 
k e r a t i n  in  t h e  lower  p a r t  of t h e  h e a d  a n d  in t h e  neck of 
t h e  s p e r m a t o z o a  as t h e  r e s u l t  of t h e  i n f l uence  of cervical 
a l ka l i n i t y ,  m a y  f ac i l i t a t e  t h e  loss of t h e  t a i l  f rom the 
h e a d  a f t e r  f e r t i l i z a t i on  of t he  o v u m .  
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Zusammen/assung 

Der  E in f lu s s  de r  V o r b e h a n d l u n g  au f  da s  GramfArbe- 
v e r h a l t e n  m e n s c h l i c h e r  S p e r m a t o z o e n  w u r d e  unter- 
s u c h t .  Die  M e m b r a n h i i l l e  des  S p e r m i e n k o p f e s  sowie auch 
die F ib r i l l en  des  Ha l se s  weisen  e in  f i i r  b e s t i m m t e  Kera- 
t i n e  c h a r a k t e r i s t i s c h e s  f~ rbe r i sches  V e r h a l t e n  auf.  Vor- 
b e h a n d l u n g  m i t  R e d u k t i o n s m i t t e l n  l~ss t  e ine  Gram- 
pos i t ive ,  V o r b e h a n d l u n g  m i t  O x y d a t i o n s m i t t e l n  eine 
G r a m - n e g a t i v e  F A r b u n g  r e su l t i e r en .  E i n i g e  aus  diesem 
V e r h a l t e n  s ich  e r g e b e n d e  M 6 g l i c h k e i t e n  w e r d e n  disku- 
t i e r t .  
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