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Fig. 4. For comparison with Figure 3. Block from duodenal mucosa 
after 30 min perfusion with acid. 7 S cells are visible and some exhibit 
very little tluoreseenee. • 220. 
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Fig. 5. Comparison of results obtained in the test series. 

which correlates  well wi th  the  fall in t issue secret in as 
es t imated  by  rad io immunoassay .  There  was also a rise in 
blood secret in  levels with a peak  a t  15 rain and a panc rea t i c  
b ica rbona te  response which  correlated in t ime well w i th  
the  peak  p lasma  secret in  levels. 

Total  immunof luorescen t  cell count  is no t  a sensible 
way  of quan t i fy ing  hormone  secret ion because, of course, 
one can record the  same n u m b e r  of cells whe the r  full or 
par t ia l ly  discharged.  We propose,  therefore,  t h a t  quant i -  
f icat ion of var ia t ion  in endocr ine  cell ho rmone  conten t ,  
under  physiological  or pathological  condit ions,  should be 
carried out  by  procedures  of the  t ype  descr ibed here, t h a t  
is to say, by  q u a n t i t a t i v e  immunocy tochemis t ry .  

We conclude t h a t  secret in  can be released in response  
to acid in t he  d u o d e n u m  and t h a t  i t  p robab ly  is so released 
when  the  ac id i ty  falls below a th resho ld  level, shown by  
MAYER, WAY and  GROSSMAN 11 to be p H  4.5. Fur the rmore ,  
acid appears  no t  to  s t imula te  d ischarge in the  case of 
o ther  endocr ine  cells in the  upper  in tes t ine ,  in so far  as 
these were covered by  the  ant isera  we employed.  

Very  l i t t le  work has been  done on cellular aspects  of 
ho rmone  secret ion following an app ropr i a t e  s t imulus.  
Studies  of the  k ind  we repor t  here should provide  grea ter  
unde r s t and ing  of gut  ho rmone  phys io logy and also of the  
na tu re  of disorders  where  increased h o rmo n e  secret ion or 
abnorma l  s torage consequen t  on failure of release is 
suspected.  

Zusammen/assung. Die Reak t ion  auf das E in t rgufe ln  
einer  0,1 N HC1 (11 ml/min)  in das D u o d e n u m  des 
Schweines wurde  paral lel  mi t  dem R a d i o i m m u n t e s t  zur 
B e s t i m m u n g  des Sekret ingehal tes  der  Mucosa und  mi t  
q u an t i t a t i v e r  immunh i s tochemische r  Analyse  tier duode-  
na len  Sekret ionzel len un te rsucht .  Nach  ether 30miniit igen 
E inwi rkung  der  S~ure be t rug  der  durchschni t t l i che  
Abfall  des  zellul~tren Sekre t ingehal tes  in 5 Schweinen 
52%. Der  en t sp rechende  Wef t ,  der mi t  der  Radio-  
i m m u n t e s t m e t h o d e  e rmi t t e l t  wurde,  be t rug  72%. 
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A C o m p a r i s o n  of the C o m p o s i t i o n  of Ep id idymal  P l a s m a  f r o m  the Cauda Ep id idymid i s  of the Rat,  
H a m s t e r  and Guinea -P ig  

The compos i t ion  of ep id idymal  p lasma obta ined  f rom 
the  in tac t  cauda  ep id idymid i s  of the  anaes the t i zed  r ab b i t  
and  ra t  has  recent ly  been  descr ibed 1, 2 The p resen t  paper  
repor t s  on the  chemical  compos i t ion  of ep id idymal  p lasma  
f rom the  in tac t  cauda  ep id idymidis  of the  h a m s t e r  and 
the  guinea-pig and  a compar i son  is made  w i t h  previousZ 
and p resen t  f indings in t he  rat .  Ear l ier  observat ions  in t he  
h a m s t e r  s were on fluid collected by  punc tu r ing  the  
ep id idymal  tubules  in p o s t - m o r t e m  mater ia l .  

Methods. 7 adul t  male  golden h ams t e r s  (110 to  140 g) 
and  7 adul t  male  guinea-pigs (700 to  800 g) were anaes-  
the t i zed  wi th  sodium p en t o b a rb i t o n e  (Nembutal ,  A b b o t t  

1 R. JoN~s and T. D. GLOVI~R, J. Reprod. Fert. 34, 395 (1973). 
2 D. J. BACK, J. C. SHE~TON and T. D. GLOVER, J. Reprod. Fert. 

40, 211 (1974). 
a R. JONES, Ph. D. thesis, University of Liverpool (1973). 
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The composition of epididymal plasma from the cauda epididymidis of the rat, hamster and guinea-pig 
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Characteristic or constituent Rat (Mean -V SE) Hamster (Mean i SE) Guinea-pig (Mean 4- SE) 

Spermatoerit (%) 52.80 4- 2.05 (16) 48.45 4- 0.58 (7) 
Sodium (mequiv.]l) 23.94 4- 2.11 ~ (10) 24.94 4- 1.18 (6) 
Potassium (mequiv./1) 50.82 4- 1.47 o (12) 33.41 4- 0.66 (6) 
Giyeerylphosphorytcholine(mg/100mi) 612.0 4- 16. 1 ~ (10) 560.0 4- 23.0 (7) 
Acid phosphatase (IU) ~ 430.0 4- 7.90~ (12) 1,100 4- 50.0 (6) 
Alkaline phosphatase (IU) ~ 47.39 4- 4.50 ~ ( 1 0 )  107,000 4- 6,500 (6) 
Glutamie-oxaloaeetic transaminase (IU) U 2695 4- 100 (10) 570.0 • 42.0 (6) 
Lactate dehydrogenase (IU) b 7741 4- 309 (10) 5,340 -4- 440 (6) 
Total protein (g[100 ml) 3.80 4- 0.04 c (5) 3.41 4- 0.12 (5) 

49.61 4- 0.51 (7) 
15.95 -l- 1.11 (6) 
28.98 4- 2.44 (6) 

934,0 =[= 13.0 (7) 
58,540 4- 5,060 (7) 

240.0 • 30.0 (7) 
260,0 4- 32.0  (7) 

13,400 4- 1,270 (7) 
3.67 -4- 0.23 (5) 

Figures in brackets refer to the number of animals. ~ (IU, International Units ([zmol substrate hydrolyzed/min/1 at 37 ~ b IU, International 
Units ([xmol substrate hydrolyzedlmin/1 at 25 ~ ~Values taken from BACK, SHENTON and GLOWR 2. 

L a b o r a t o r i e s ;  30 m g / k g  i.p.). 10 a d u l t  ma le  r a t s  were 
a n a e s t h e t i z e d  w i t h  u r e t h a n e  (14 % w / v  in w a t e r ;  10 ml /kg ,  
i.p.). The  c o n t e n t s  of t h e  caudae  ep i d i dym i des  were 
col lected b y  t h e  p rocedu re  p rev ious ly  desc r ibed  b y  
BACK et  al. ~. Us ing  t h i s  t echn ique ,  b e t w e e n  30 a n d  50 ~zl 
of u n c o n t a m i n a t e d  f lu id  were o b t a i n e d  f rom t h e  r a t  a n d  
gu inea-p ig  a n d  50 to  80 ~zl of u n c o n t a m i n a t e d  f luid f rom 
the  h a m s t e r .  

The  e p i d i d y m a l  c o n t e n t s  were t r an s f e r r ed  to micro-  
h a e m a t o c r i t  cen t r i fuge  t u b e s  a n d  cen t r i fuged  a t  12,000 g 
for  25 m i n  (guinea-pig)  or 45 ra in  ( ra t  a n d  h a m s t e r )  in  a 
m i c r o h a e m a t o c r i t  cen t r i fuge  (Hawks ley  Ltd . ) .  The  
s p e r m a t o c r i t  was  m e a s u r e d  a n d  t h e  e p i d i d y m a l  p l a s m a  
s e p a r a t e d  a n d  s to red  in p o l y t h e n e  ' B E E M '  capsules  
(TAA]3 Labora to r i e s )  a t  - -20~ P l a s m a  was ana lyzed  
for sod ium and  p o t a s s i u m  ions, g lyce ry lphosphory lcho l ine  
(GPC), acid p h o s p h a t a s e ,  a lka l ine  p h o s p h a t a s e ,  a n d  t o t a l  
p ro t e in  as p rev ious ly  descr ibed b y  BACK et  al. ~ G lu t amic -  
oxa loace t ic  t r a n s a m i n a s e  (GOT) a n d  l a c t a t e  dehydro -  
genase  (LDH)  were d e t e r m i n e d  s p e c t r o p h o t o m e t r i c a l l y  a t  
340 n m  (Boehr inger  t e s t  kits) .  

Results and discussion. T he  chemica l  compos i t i on  of t he  
l u m i n a l  p l a s m a  f rom t h e  3 r o d e n t s  is s h o w n  in t h e  Table .  
The  ra t io  of sod ium to  p o t a s s i u m  was g rea te r  t h a n  1 : 1 in  
each  species, be ing  1 : 2.1 in  t h e  ra t ,  1 : 1.3 in  t he  h a m s t e r  
a n d  1 : 1.8 in  t h e  guinea-pig.  I t  is c lear  t h a t  a cha rac t e r i s t i c  
of r o d e n t  p la sma ,  a t  leas t  in  t he  species so far  examined ,  
is t he  r e l a t ive ly  h igh  c o n c e n t r a t i o n  of p o t a s s i u m  ions 
c o m p a r e d  to  the  boar% t he  bul l  5,6, t he  r a b b i t  1 a n d  t h e  
ram~, 7 in  wh ich  t h e  sod ium to  p o t a s s i u m  ra t io s  are 
a p p r o x i m a t e l y  1:1. T he  s ignif icance of th i s  f ind ing  is no t  
clear.  

GPC has  p rev ious ly  been  s h o w n  to  be  p r e s en t  in  t he  
c o n t e n t s  of t he  vas  deferens  of guinea-pigs  s. T he  f ind ings  
of t he  p r e sen t  s t u d y  are t h a t  p l a s m a  f rom t he  gu inea-p ig  
ha s  a g rea te r  c o n c e n t r a t i o n  of t h i s  specific secre tory  
p r o d u c t  of t h e  ep id idymis  t h a n  e i t he r  t he  r a t  or t he  
hams te r .  

T h e  m o s t  s t r i k ing  di f ferences  b e t w e e n  t he  3 species is in  
t h e  r e l a t ive  c o n c e n t r a t i o n s  of p h o s p h a t a s e s  in  ep id idyrna l  
p la sma .  H i s tochemica l  s tud ies  in  t he  h a m s t e r  9, h a v e  shown 
t h a t  t h e  l u m i n a l  c o n t e n t s  of t he  ep id idymis  h a v e  a 
m a r k e d  pos i t ive  r eac t i on  for  a lka l ine  p h o s p h a t a s e ,  b u t  
t h a t  t he  e n z y m e  a c t i v i t y  is no t  in  t he  cy top la smic  d rop-  
le t  ~~ The  p r e sen t  f ind ing  conf i rms  t h a t  in  t h e  h a m s t e r  
a lka l ine  p h o s p h a t a s e  is p r e s en t  in  v a s t  a m o u n t s  in  t he  
e p i d i d y m a l  p lasma.  I n  con t ras t ,  t h e  r a t  a n d  gu inea-p ig  
h a v e  a low level  of t he  enzyme.  A d i f fe ren t  s i t ua t i on  

exis ts  for  acid p h o s p h a t a s e ,  t h e  gu inea-p ig  be ing  r ich  in 
t he  e n z y m e  w i t h  co r re spond ing ly  less in  t h e  h a m s t e r  a n d  
t he  ra t .  H i s tochemica l  s tud ies  on  ep id idymides  of t he  
r a t t~  u a n d  t h e  h a m s t e r  1~ h a v e  also i n d i c a t e d  ac id  
p h o s p h a t a s e  to  be  p r e sen t  in  t he  ep i the l ia l  cells l in ing  the  
duct .  

L D H  a n d  GOT are k n o w n  to  be re leased f rom spe rma-  
tozoa  in t he  r a b b i t  1 a n d  t h e  r a t  1~ a f t e r  p ro longed  h igh  
speed cen t r i f uga t i on  or cold shock. I t  m a y  well  be  t h a t  in  
c o m p a r i s o n  w i t h  t he  r a b b i t  1, t h e  h ighe r  levels of these  
enzymes  found  in roden t s  is a t  leas t  in  p a r t  t h e  resu l t  of 
leakage  f rom s p e r m a t o z o a  due  to  t h e  increased  t i m e  of 
c en t r i f uga t i on  wh ich  is necessa ry  to  o b t a i n  a c o n s t a n t  
spe rma toc r i t .  I t  is s t r i k ing  t h a t  gu inea  pig  p l a s m a  con- 
t a in s  t he  h ighes t  c o n c e n t r a t i o n  of L D H  a n d  t he  lowest  
c o n c e n t r a t i o n  of GOT. The  s ignif icance of th i s  is no t  ye t  
clear.  

Rdsumd. On a 6 tudi6  la  compos i t i on  du  p l a s m a  de 
l ' 6p id idyme  chez le ra t ,  le h a m s t e r  e t  le cobaye.  Les  
re la t ions  en t re  les c o m p o s a n t s  son t  discut6es.  
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