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cond i t ions  which  release the  amines  f rom ad rena l  medu l l a  
(CoMLINE16). VAn ORI)EN 17 came  to t he  same  conclus ion  
a f te r  t r y i n g  to release t he  ca t echo l amines  w i t h  p h a r m a c o -  
logical  agents .  However ,  i t  shou ld  be  po in t ed  ou t  t h a t  
even  ex tens ive  d i scharge  of c a t e c h o l a m i n e s  f rom t h e  
t i ssue  m i g h t  escape de t ec t ion  if on ly  o b s e r v a t i o n  b y  eye 
is used. Therefore ,  j udg ing  f rom the  p r e sen t  results ,  
d i scharge  of a n  endocr ine  n a t u r e  c a n n o t  be  ru led  out .  T h e  
p a r a g a n g l i a  of h u m a n  fe tus  and  n e w b o r n  r abb i t ,  on  t h e  
o the r  hand ,  r eac t  c lear ly  to  s t rong  h y p o x i a  (Bgu~cI)IN11, 
HERVONEN and I~ORKALA12), The  c a t e c h o l a m i n e - s t o r i n g  
cells i nduced  b y  g lucocor t ico ids  m i g h t  be  d i f fe ren t  f rom 
n o r m a l  ones w i t h  respec t  to  t h e  endocr ine  funct ion .  

Zusammen/assung. I n  den  paraganglion~Lren Zellen der  
n e u g e b o r e n e n  R a t t e  wi rd  die Ca techo laminf luoreszenz  
d u r c h  schwere  H y p o x i e  n i c h t  beeinf luss t .  
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Q u a n t i t a t i o n  of the  N u m b e r  of Villi  and  Crypts  in the  In tes t ine  of R o d e n t  A n i m a l s  

I n  t he  s tud ies  of ga s t ro - in t e s t i na l  d a m a g e  i nduced  b y  
rad ia t ion ,  m a n y  k ine t i c  ana lyses  1-5 on  t he  cell p o p u l a t i o n  
in t he  e p i t h e l i u m  of g u t  in  r o d e n t  an ima l s  h a v e  been  m a d e  
on t i ssue  sect ions,  and  i t  was p r o v e d  t h a t  t he  ep i the l i a l  
cells were p roduced  ill t h e  c ryp t ,  t r a n s f e r e d  u p w a r d s  to t h e  
v i l lus  t ip ,  and  e x t r u d e d  in to  t he  lumen .  The  e x p l a n a t i o n  
has  been  ga ined  t h r o u g h  t h e  s tud ies  of 2 -d imens iona l  rela-  
t i onsh ip  of t he  c r y p t  to  t he  villus.  Accu ra t e  i n f o r m a t i o n  is 
no t  a lways  ava i l ab l e  conce rn ing  t h e  3 -d imens iona l  re la t ion-  
ship  of t h e  c r y p t  to  t he  villus6-1~ B y  t he  rou t i ne  h is to-  
logical  t e c h n i q u e  us ing  paraf f in ,  i t  m i g h t  be  r a t h e r  diffi- 
cu l t  for t h e  c ryp t s  a n d  t h e  vi l l i  to  be  f ixed in t h e  desi red 
o r i en ta t ion ,  e.g., so as to  r u n  para l le l  w i t h  each  o ther ,  so 
t h a t  accu ra t e  3 -d imens iona l  r e l a t i onsh ips  be tween  t h e m  
were no t  p roved .  

The  p r e sen t  s t u d y  was u n d e r t a k e n  to  e x a m i n e  t h e  o the r  
f rom t h e  r o u t i n e  h is to logica l  t e c h n i q u e  to o b t a i n  accu ra t e  
m e a s u r e m e n t s  of t he  r e spec t ive  n u m b e r  of c r y p t s  a n d  
vi l l i  pe r  u n i t  a rea  of mucosa l  surface.  

E x p e r i m e n t a l  an ima l s  used were mice,  ra t ,  and  golden  
hams te r s ,  all 3 -mon th -o ld  adul ts .  F r o m  each  a n i m a l  smal l  
i n t e s t ines  were r emoved ,  cu t  off a t  a des i red length ,  a n d  
f ixed in a 3:1 m i x t u r e  of 70% e t h a n o l  a n d  glacial  acet ic  
acid for I to  2 h, a n d  t h e n  hydro l i zed  in N-HC110 b y  m e a n s  
of s t a n d i n g  a t  r oom t e m p e r a t u r e  for  1 to  2 days.  

The  segmen t s  were opened  b y  c u t t i n g  a long  t he  long 
axis  of in tes t ine .  The  mucous  m e m b r a n e  of t he  f l a t t e n e d  
segmen t s  was  swep t  gen t ly  w i t h  a p las t i c  or b a m b o o - m a d e  
knife  t a k i n g  care  t h a t  t he  l a m i n a  p rop r i a  was no t  damaged .  

I t  is f avorab le  t h a t  t h e  edge of kni fe  is dull.  Sweeping was 
done  in a pai l  c o n t i n u o u s l y  suppl ied  w i t h  t a p  water .  By  
such  sweeping t h e  ep i the l ia l  cells of vi l l i  were a l m o s t  com- 
p le t e ly  r e m o v e d  leav ing  l a m i n a  p ro p r i a  an d  c rypts .  Af te r  
sweeping t h e  s eg men t  was p laced  in a P e t r i  d ish  w i t h  a 
smal l  q u a n t i t y  of w a t e r  an d  covered  gen t ly  w i t h  a t h i n  
l eaden  pe r fo ra t ed  p la te .  

T h r o u g h  t h e  p e r f o r a t e d  a rea  in t h e  l eaden  pla te ,  t h e  
c ryp t s  a n d  t h e  vil l i  were p h o t o g r a p h e d  us ing  a microscope  
equ ipped  w i t h  w a t e r - i m m e r s i o n  lenses of su i t ab l e  magn i -  
f ica t ion.  E n u m e r a t i o n  of t h e  n u m b e r  of c ryp t s  an d  vill i  in  
u n i t  sur face  of m u c o s a  was pe r fo rmed  in t h e  p h o t o g r a p h s .  
E x a m p l e s  of such  p h o t o g r a p h s  are shown  in  F igures  a) a n d  
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a) Crypts  ( x  100) 

Photographs  of c rypts  and  vil l i  in  in tes t ina l  mueosa  of golden hams t e r  

b) Villi ( x 4O) 
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C/V-values of 8 fragments in the intestines of mouse, rat and golden hamster 

EXPERIENTIA 28/10 

Segment Duodenum 

Numbers 1 2 3 4 

Jejunum Ileum 

5 6 7 8 Means 

Mouse 7.6 ~ 7.3 5.8 4.9 
1.18 b 1.33 1.04 0.57 

Rat 18.2 16.7 14.3 13.2 
3.15 3.22 1.82 1.67 

Golden 5.3 5.3 4.1 4.5 
hamster 1.44 0.68 0.76 0.71 

4.5 4.2 4.3 4.6 5.4 
0.59 0.68 0.53 0.70 

12.2 10.4 10.5 10.2 13.2 
1.29 0.88 0.123 0.83 
4.0 4.2 4.1 3.3 4.4 
0.68 0.79 0.57 0.49 

The average value of 9 measurements on 3 animals b S.D. 

b). In  Figure a), t he  edge of c r y p t  was b rough t  into focus, so 
t h a t  villi were visualized as d im spindle-l ike images. 

The smal l  in tes t ine  was cut  up evenly  in to  8 segments  
and the  n u m b e r  of c ryp t  and  villus was mesaured,  respec- 
t ively,  in the  ph ro tog raphs  t aken  at  3 d i f fe rent  regions in 
each segment .  In  t he  Table are shown the  ra t ios  of c ryp t s  
to  villus of 3 animals  t e s t ed  ; hereaf te r  the  ra t io  will be re- 
ferred to  as 'C/V-value ' .  The  Table  reveals  t h a t  there  are 
a p p a r e n t  gradual  decreases of the  C/V-values along the  
in tes t ine  f rom upper  d u o d e n u m  to lower ileum, and  t h a t  
the  averages  of all 8 segments  coincide wi th  the  value a t  
the  4th segment  in all animals  tes ted.  At  the  4th segment ,  
therefore,  t he  mean  C/V-values are comparab le  wi th  each 
other.  I t  is not iceable  t h a t  the  mean  C/V-value is d i f ferent  
in each species and  t h a t  of ra t  is marked ly  h igher  t h a n  
those  of the  others.  These facts  m a y  imply  the  probable  
var iance  in s ta t ic  or dynamic  aspects  of epi thel ia l  cell po- 
pu la t ion  of var ious  animals,  and  fu r the rmore  the  differ- 

ence of m e a n  survival  t imes  in t h e  gas t ro in tes ina l  dea th  
induced by  radia t ion .  

In  fact,  the  au thor  has gained a few not iceable  fea tures  
on d y n ami c  aspects  of epi thel ia l  popu la t ion  t h ro u g h  re- 
consider ing the  p rob lem by  in t roduc ing  the  C/V-values 
in to  the  2-dimensional  p a t t e r n  known f rom the  s tudies  of 
convent iona l  histological  sections.  They  will be repor ted  
elsewhere.  

Zusammenfassung. Quan t i t a t i ve  B e s t i m m u n g  der K r y p -  ' 
ten-  und  Zo t tenzah l  im D a r m  der  Naget iere .  Die Zahl  der  
Zot ten  ist  bet  versch iedenen  Tieren eine un te rsch ied l iche  
und  n i m m t  zudem v o m  D u o d e n u m  gegen das Coecum zu 
ab. 
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Myoneural Junctions in Larval Ascidian Tail 

Myoneura l  junc t ions  are typ ica l ly  fo rmed at  the  sur- 
f a c e s  of muscle cells by  per iphera l  nerve  fibers which 
ex t end  f rom a cent ra l ly  located spinal  cord or nerve  cord. 
Two ins tances  are known,  however ,  in which  th is  p a t t e r n  
is reversed.  In  t he  n e m a t o d e  worm Ascaris 1 and  in t he  
pr imi t ive  chorda te  Amphioxus 2 i t  is the  muscle ceils t h a t  
send processes toward  the  nerve  cord, and myoneura l  
junc t ions  are es tabl ished at  t he  surface of the  nerve  cord 
r a the r  t h a n  wi th in  the  muscle.  

The tai l  of t he  larval  ascidian A maroucium constellatum 
is known to  con ta in  ace ty lchol ines teraseJ ;  however ,  no 
myoneura l  junc t ions  have  been  found  previous ly  in the  
ta i l  muscle  4. This  r epor t  p resen t s  evidence for a unique  
type  of muscle  innerva t ion  in th is  an imal  which  bears  
some resemblance  to  t h a t  r epor ted  previous ly  in Ascaris 
and Amphioxus: muscle  fibers run  r igh t  alongside the  
dorsal  nerve  cord in close appos i t ion  to it t h roughou t  the  
ent i re  l eng th  of the  tai l  and i t  is a t  th is  interface t h a t  the  
s t ruc tura l  special izat ions character is t ic  of myoneura l  
junc t ions  occur. 

Methods. Free - swimming  larvae were collected f rom 
pa ren t  colonies of Amaroucium constellatum. Colonies 
which  have  been kep t  in runn ing  wa te r  in the  da rk  for 
several  hours  will  readi ly  produce  hundreds  of larvae 
wi th in  15 mill a f ter  the i r  exposure  to  l ight.  The rapidly-  
swimming  larvae were collected wi th  a Pas t eu r  p ipe t t e  
and  immed ia t e ly  p laced  in a f reshly-preRared solut ion of 
5% g lu ta ra ldehyde  ill 0.1 M p h o s p h a t e  buffer  (pFt 7.4). 
Specimens were f ixed for app rox ima te ly  3 h a t  room 

tempera tu re ,  followed by  a rinse in buffer ,  and were pos t -  
f ixed wi th  1% OsO 4 in phospha t e  buffer.  The t issue was 
then  d e h y d r a t e d  in a graded series of me t h an o l  solut ions 
followed by  p ropy lene  oxide, and e m b e d d e d  in Araldi te .  
Thick  sect ions  for l ight  microscopy  were s ta ined  w i t h  
toluidine blue. Thin  sect ions were s ta ined  w i t h  uranyl  
ace ta te  und  lead hydroxide ,  and  t h e n  examined  b y  
electron microscopy.  Numerous  animals  were surveyed 
and  in two cases serial sect ions of the  tai l  were made  as 
follows: a survey  series of 5 to 10 sect ions 1-2 ~m th ick  
was made,  followed by  a series of t h in  sections.  This  
p a t t e r n  was  r epea t ed  for t he  length  of t h e  tail .  In  4 o the r  
animals,  r a n d o m  th ick  and th in  sect ions a t  var ious  levels 
represen t ing  the  ent i re  ta i l  were s tudied.  In  one experi-  
ment ,  tai ls  were a m p u t a t e d  f rom f ree-swimming  larvae 
a t  var ious  d is tances  f rom the  t r u n k  and  at  var ious  t ime  
in tervals  af ter  emergence  f rom the  p a r e n t  o rganism unt i l  
the  beginning of tai l  resorpt ion.  The a m p u t a t e d  tails  were 
t hen  observed for signs of mot i l i ty .  

Results. In  t ransverse  sect ions of the  p rox ima l  p a r t  of 
the  tail,  8 muscle  ceils can be seen sur rounding  the  
notochord.  The dorsal  nerve  cord, or neural  tube,  is 
s i tua ted  at  the  dorsal  edge of the  notochord ,  wedged  be- 
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