
15.8. 1972 Specialia 893 

Nature of Some Components  of Epididymis and Ductus Deferens Secretion in Mouse 

A p a r t i c u l a r  secre t ion  was descr ibed  in h u m a n  ep id idy-  
mis  a n d  d u c t u s  de ie rens  as ea r ly  as 1924 ~,2. The  n a t u r e  
of t h i s  secre t ion  was i nves t i ga t ed  b y  h i s t o c h e m i c a l  t es t s  
f rom wh ich  i t  was  conc luded  t h a t  i t  was  a l i pop ro t e in  3, ~. 
Vacno lae  were fo rmed  in e p i t h e l i u m  cell nucle i  a n d  sub-  
s equen t ly  re leased i n to  t h e  l u m e n  of t h e  gland.  A poss ible  
t r o p h i c  f u n c t i o n  was  pos tu l a t ed .  

More  r ecen t  i nves t i ga t i ons  5, 6 e s t ab l i s hed  t h e  p resence  
of holocr ine  sec re to ry  ceils in  r a t  ep id idymis ,  a conclus ion  
w h i c h  could  be  e x t e n d e d  to mouse  a n d  chinese  h a m s t e r  5, 8. 
These  P A S  pos i t ive  ceils are cha rac t e r i zed  b y  the i r  h i g h  
acid p h o s p h a t a s e  and  a l ies terase  a c t i v i t y  5,6 a n d  m a y  
d i s in t eg ra t e  in  s i tu  or d i scharge  in t he  lumen ,  b u t  no 
conclus ion  could be d r a w n  a b o u t  t he  func t iona l  impor -  
t ance  of each  c o m p o n e n t  as well  as t he  exac t  loca t ion  
where  i t  is released.  

I n  r ecen t  i nves t i ga t i ons  on  severa l  dif ferences  a m o n g  
mouse  s t r a in s  for va r ious  secre t ions  of t he  ma le  gen i ta l  
t rac t ,  we drew the  conclus ion  t h a t  t he re  was a regu la r  
t r a n s f e r  of R N A  molecules  f rom t he  ep i the l ia l  cells in to  
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Fig. 1. Decrease of the number of pyronin-stained bodies observed in 
epididymis sections (10 ~m) after increased times of action of RNAase 
(counts over 100 tubules). 

t h e  l u m e n  of t he  e p i d i d y m a l  cana l  in which  RNA-con-  
t a in !ng  bodies  could be  r egu la r ly  observed.  This  m i g h t  be  
connec ted  w i t h  t he  holocr ine  cells or w i t h  more  specific 
nuc lea r  or nuc leo la r  componen t s .  The  R N A  n a t u r e  of 
some c o m p o n e n t s  is t he  sub jec t  of t h e  p r e sen t  inves t iga -  
t ion.  

M a t e r i a l  and  methods,  Males (3-4 m o n t h s ;  28 g) of 
C57~3L s t r a i n  were p r e l i m i n a r y  t e s t ed  for fer t i l i ty .  Fo r  
h i s t ochemica l  t e s t s  t he  o rgans  were f ixed (Zenker-formol)  
a n d  e m b e d d e d  in  paraf f in .  Sect ions  were s t a ined  w i t h  a 
m e t h y l - g r e e n  p y r o n i n  solut ionl  Some sl ides were t r e a t e d  
a t  increased  t i m e s  w i t h  a K u n i t z ' s  r i bonnc lease  so lu t ion  a. 

For  chemica l  ident i f ica t ion ,  t h e  c o n t e n t  of ep id idymis  
a n d  d u c t u s  deferens  was gen t ly  squeezed  o u t  in to  a 0.14 M 
MaC1 so lu t ion  avo id ing  too m u c h  d a m a g e  to  t h e  epi thel ia .  
The  so lu t ion  e x t r a c t e d  was cen t r i fuged  (5000 r p m / 3 0  m i n  
a t  0 ~ twice. The  s u p e r n a t a n t  was  ver i f ied  microscopi-  
cal ly to  be  cell-free ( spe rmatozoa  a n d  e p i t h e l i m n  debris) .  
R N A  was also iden t i f i ed  b y  spec t roscopy  a f t e r  p h e n o l  
e x t r a c t i o n  4 f rom the  s u p e r n a t a n t .  To i nves t i ga t e  t he  
k ine t ics  of these  molecules,  two R N A  precursors  were 
in jec ted  i.p. (0.5 ml) 5-~H-uridine (specific a c t i v i t y :  10 
Ci /mM)  or 3H-orot ic  acid (specific a c t i v i t y :  16 Ci /mM) 
(25 ~.Ci per  a n i m a l  in b o t h  cases). An ima l s  were sacrif iced 
a t  d i f fe rent  t imes  du r ing  a 18-day per iod  for exc re t ion  
m e a s u r e m e n t .  

Af te r  the  same  sal ine e x t r a c t i o n  (in 1 ml  solut ion)  and  
cen t r i f uga t i on  as i nd i ca t ed  above ,  t he  r a d i o a c t i v i t y  was 
m e a s u r e d  b y  l iquid  sc in t i l l a t ion  (Packa rd  T r i c a r b  coun-  
ter).  The  sc in t i l l a t ion  m e d i u m  was composed  of 60 g 
n a p h t a l e n e ,  3.5 g PPO,  a n d  25 m g  P O P O P  dissolved in 
500 ml  d ioxane .  

Resul t s .  After  t h e  h i s t ochemica l  tes t ,  p y r o n i n e - s t a i n e d  
bodies  were r e p e a t e d l y  obse rved  in t h e  l u m e n  of ep id idy-  
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Fig. 2. Spectrum obtained af ter  phenol extraction of epididymis 
supernatant. 
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Fig. 3. Release of radioactivity of epididymis after aH-uridine and 
aH-orotic acid (25 ~zCi/animal in counts per min). 
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mis as well  as t he  d u c t n s  deferens.  Some figures clear ly 
showed the i r  ep i the l ia l  or igin (to be r epor ted  in de ta i l  
in  a n o t h e r  contex t ) .  

Since t he i r  R N A  or R N P  n a t u r e  was s t rong ly  suspected,  
some slides were s u b m i t t e d  to  a R N A a s e  solut ion a t  in- 
creased t imes.  The  n u m b e r  of p y r o n i n e - s t a i n e d  bodies  was 
coun t ed  over  a ce r t a in  n u m b e r  of tubules .  F igure  1 shows 
the  decrease  of n u m b e r  per  t u b u l e  expressed  as a per-  
cen tage  of t h e  n u m b e r  coun t ed  before  digest ion.  Af ter  
24 h, no p y r o n i n - b o d y  could be  observed .  These  h is to-  
chemical  da ta ,  wh ich  are on ly  a f i rs t  a p p r o a c h  due to t h e  
v a r i a t i o n  of size of t he  s t a ined  corpnscules  were chemica l ly  
verified.  

Af te r  p h e n o l  e x t r a c t i o n  ~, a t yp i ca l  IRNA s p e c t r u m  was 
o b t a i n e d  (Figure 2). A l t e r  aH-nr id ine  or aH-orot ic  acid, 
t he  m a j o r  p a r t  of t he  r a d i o a c t i v i t y  was loca ted  in t he  
s u p e r n a t a n t .  The  release of r a d i o a c t i v i t y  f rom epididyrnis  
t ubu le s  a n d  duc tus  deferens  was i n v e s t i g a t e d  d u r i n g  a 
18-day period.  The  curves  of re lease are v e r y  c o m p a r a b l e  
in b o t h  cases (aH-uridine or aH-orot ic  acid) (Figure 3). 

Since t he  decrease  is exponen t i a l ,  i t  can  m e a n  t h a t  few 
or no  r a d i o a c t i v i t y  can  be  t r a n s f e r r e d  f rom t he  o rgan  
ceils to  t he  g land  l u m e n  du r ing  a long per iod  of t ime,  or 
t h a t  t he  a m o u n t  of secre t ion  is n o t  suff ic ient  to  compen-  
sa te  t h e  decrease  of a c t i v i t y  due  to t he  m o v e m e n t  of t h e  
spe rm f luid  to t he  end  segmen t s  of t he  sexua l  t r ac t .  

Discuss ion and  conclusion. The  p r e s en t  e x p e r i m e n t s  
h a v e  d e m o n s t r a t e d  b y  3 d i f fe ren t  m e t h o d s  i.e. his to-  
chemis t ry ,  s p e c t r o p h o t o m e t r y ,  a n d  l iqu id  sc in t i l l a t ion  
spec t rome t ry ,  t he  occurrence  of a R N A - c o n t a i n i n g  com- 
p o u n d  in t he  l u m e n  of e p i d i d y m a l  canals  and  d u c t u s  
deferens.  This  c o m p o n e n t  is of qu i te  d i f fe rent  chemica l  
n a t u r e  f rom those  p rev ious ly  descr ibed  1, ~, 5, 6. 

Since p a r t s  of these  molecules  a t  leas t  are  r e s i s t a n t  to  
t he  h i s tochemica l  t e chn iques  of f i xa t ion  a n d  s ta ining,  i t  
can  be  deduced  t h a t  t h e y  be long  to a s t ab le  kind.  I t  does 
no t  exclude  t h a t  th i s  r e s i s t an t  R N A  m a y  be t he  on ly  one  
a p p e a r i n g  in t he  secre t ion  and  t h a t  t he  s u p e r n a t a n t  could 
be  p a r t l y  c o n t a m i n e d  b y  diffusible  R N A  f rom the  ep i the-  
lial cells. 

W h e t h e r  t he  R N A  c o m p o u n d s  are p a r t  of t he  holocr ine  
ceils, secre t ion of o the r  cells, or bo th ,  c a n n o t  be  p r e sen t l y  
ascer ta ined .  

New e x p e r i m e n t s  des igned to e luc ida te  t h e  k ine t ics  of 
t he  secre t ion  in va r ious  s egmen t s  of t h e  sexuaI  t r a c t  are 
in  progress.  

Rdsumd. Chez Ia scurfs  C57BL, on  a d d m o n t r 6  p a r  vote  
h i s t o c h i m i q u e  (test  de BRACI-IET) et  p a r  spec t ropho to -  
m~trie ,  q u ' u n e  des c o m p o s a n t e s  de la s6cr6t ion de l '~pidi-  
d y m e  e t  du cana l  d~f6rent  consis te  en  RNA.  Son excr& 
t ion  a ~t6 mesur6e  ~ la sui te  d ' i n j ec t i ons  d ' u r i d i n e  aH e t  
d ' ac ide  o ro t ique  all.  
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Lipids of Guinea-Pig Alveolar Macrophages 

Ear l i e r  r epo r t s  f rom our  l a b o r a t o r y  i nd i ca t ed  changes  
in l ipid con t en t s  du r ing  t he  d e v e l o p m e n t  of silicosis ~. 
Macrophages  are u n i q u e  a m o n g  cells, be ing  capab le  of 
p h a g o c y t i z i n g  silica and  o the r  dus t s  2. L i t t l e  d a t a  are 
ava i l ab le  a t  p r e sen t  on  t he  var ious  c o n s t i t u e n t  l ipids  l ike 
U b i q u i n o n e  (Coenzyme Q) of a lveo la r  macrophages .  There  
is increased i nco rpo ra t i on  of label led  bu i ld ing  b locks  in to  
l ipids  du r ing  t he  process  of phagocy tos i s  3,4. I t  will  be  
i n t e r e s t i ng  to know l ipid compos i t i on  of t he  cells capab le  
of phagocy tos i s  in  r e s t ing  stage.  Ava i l ab i l i t y  of smal l  
n u m b e r  of m a c r o p h a g e s  for e x t r a c t i o n  m a y  be one of t he  
l imi t ing  fac tors  for cha rac t e r i z ing  and  ana lyz ing  var ious  
l ipid cons t i t uen t s .  In  t he  p r e s en t  s t u d y  we h a v e  col lected 
m a c r o p h a g e s  a t  va r ious  in te rva l s  which  were f reeze-dr ied 
a n d  k e p t  in cold a t  - -20 ~ un t i l  pooled samples  were 
processed.  

I so l a t ion  of a lveo la r  macrophages .  A d u l t  guinea~pig 
(average  we igh t  500 g) of I T R C  colony m a i n t a i n e d  on  
s t a n d a r d  l a b o r a t o r y  d ie t  were used in t he  p re sen t  s tudies .  
Macrophages  were i so la ted  b y  t he  modi f ied  t e c h n i q u e  of 
MAXWELL et  al. 5. Sa l ien t  fea tures  of mod i f i ca t ion  are as 
follows. The  en t i r e  t r a c h e a  a n d  lungs  were s epa ra t ed  ou t  
en bloc and  care  was t a k e n  to  avo id  p u n c t u r i n g  t he  lungs.  
The  excised o rgan  was washed  free f rom blood in a HANKS 6 
ba lance  sa l t  solut ion.  W i t h  t he  aid of a syringe,  ba l ance  
sa l t  solut ion,  a b o u t  10-15 m l  a t  a t ime,  was  in jec ted  v ia  
t r a c h e a  in to  lungs.  The  p o i n t  of inse r t ion  of t h e  needle  
in to  t r a chea  was held  f i rmly  to  avo id  leakage.  T he  f luid 
was al lowed to  r u n  ou t  of t he  l ung  keep ing  i t  in  ve r t i ca l  
pos i t ion  and  slowly b a c k  b y  suck ing  in to  t he  syringe.  The  

process  was r epea t ed  a few t imes .  The  cells were t h e n  
cent i fuged,  w a s h e d  and  r e suspended  in b a l a n c e  sa l t  
solut ion.  To ta l  a n d  d i f fe ren t ia l  coun t s  were made.  Most  
of t h e  ba t ches  c o n t a i n e d  more  t h a n  95% macrophages .  
Somet imes  t he re  was a l i t t l e  c o n t a m i n a t i o n  of blood, t h e n  
t h e  en t i re  b a t c h  was discarded.  W a s h e d  cells were t h e n  
f reeze-dr ied and  s tored  a t  - -20 ~ u n t i l  l ip ids  were 
ex t r ac t ed .  

Freeze-dr ied  cells were e x t r a c t e d  w i t h  va r ious  so lven ts  
l ike n hexane ,  e the r  and  a lcohol -ace tone  m i x t u r e  in  a 
soxhle t .  

To ta l  choles terol  and  ester i f ied choles tero l  was  es t im-  
a ted  b y  t he  m e t h o d  of WOOTTON 7. P h o s p h o l i p i d s  were 
e s t i m a t e d  as a to~al P in t i le  l ipids  b y  t he  m e t h o d  of 
KING and  WOOTTON ~ and  r epo r t ed  as l ec i th in  equ iva len t .  
L ip ids  were c h r o m a t o g r a p h e d  on  silicic acid or a l u m i n a  
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