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messer  yon  r u n d  0,3 m m  ver fe r t ig ten ,  in  den  Glass topfen  
ledigl ich e ingeh&ngt  u n d  n i c h t  e ingeschmolzen .  Das  
A b s o r p t i o n s m e d i u m  (6 ml  Methano l )  wi rd  e rs t  nach 
abge lau fene r  V e r b r e n n u n g  d u r c h  ein S e p t u m  im Schraub-  
verschluss  des S topfens  e ingespr i tz t .  N a c h  Sch i i t t e ln  des 
KoIbens  werden  n a c h  e twa  15 ra in  5 ml  der  Abso rp t ions -  
f l t issigkeit  in  ein ZXhlgl~tschen zu 10 ml  Sz in t i l la t ions-  
L6sung  (7 g B u t y l - P B D / 1  Toluol  p u r u m )  p ipe t t i e r t .  
Diese Modi f ika t ion  e r l a u b t  ein rascheres  u n d  ungef&hrli-  
cheres  Arbe i t en .  Die P r o b e n  w u r d e n  in e inem B e c k m a n -  
LS-150-F l f i s s igke i t s -Sz in t i l l a t ions -Spek t romete r  m i t  ex- 
t e r n e r  SLandard is ie rung  zur  A u s b e u t e b e s t i m m u n g  ge- 
z/ihlt. 
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Resultate und Diskussion. Die Messwer te  der  v e r b r a n n -  
t en  Gewebss t i i ckchen  n a c h  Abzug  des B l i ndw er t e s  s ind  in 
der  Tabel le  zusammenges te l l t .  Die D o p p e l b e s t i m m u n g e n  
w u r d e n  n i c h t  gleichzei t ig  durchgef i ih r t .  Die W e r t e  yon  
i n a k t i v e n  Verg le i chsp roben  lagen zwischen 70 u n d  90 
cpm. Die  ange f i i h r t en  S t a n d a r d a b w e i c h u n g e n  wider-  
spiegeln ledigl ich die Uns i che rhe i t en ,  die s ich aus  dem 
r a d i o a k t i v e n  Zerfall,  der  I n s t a b i l i t ~ t  des Z/ihlger~tes u n d  
dem wechse lnden  Einf luss  der  kosmischen  S t r a h l u n g  
ergaben.  N i c h t  e r fass t  w u r d e n  K o n t a m i n a t i o n e n  m i t  
F r e m d a k t i v i t g t e n ,  C hem i l um i n i s zenze r s che i nungen  oder  
Feh le r  bei  der  P r o b e n v o r b e r e i t u n g .  

Auf  das  40 cm 2 grosse App l ika t i ons fe ld  waren  200 ~zCi 
a H - F l u m e t h a s o n  au fge t rop f t  worden.  I n  e inem ausges tanz-  
t en  H a u t s t t i c k  yon  1 cm D u r c h m e s s e r  w a r e n  also ur- 
spr t ingl ich  d u r c h s c h n i t t l i c h  ca. 4 ~Ci 8 H - F l u m e t h a s o n  
v o r h a n d e n .  Dies s ind  bei  e inem d u r c h s c h n i t t l i c h e n  
T rockengewich t  der  St i icke yon  90 m g  ca. 97 000 d p m / m g  
Ep ide rmis .  Die mi t t l e r e  ge fundene  Akt iv i t&t  der  Ep ide r -  
m i s p r o b e n  b e t r u g  n u t  noch  5000 d p m / m g .  92000 dpm,  
also ca. 95%,  h a t t e n  die E p i d e r m i s  i n n e r t  2 h d e m n a c h  
bere i t s  pass ier t .  Da die t i e fe ren  Sch i ch t en  p r a k t i s c h  ke ine  
A k t i v i t ~ t e n  en th ie l t en ,  wurde  somi t  die r a d i o a k t i v e  
S u b s t a n z  sogleieh d u r c h  dell B l u t s t r o m  in den  U n t e r -  
hautgef / i ssen  a b t r a n s p o r t i e r t .  Es  is t  also o f fenbar  n i c h t  
m6glich,  d u t c h  de rma le  A p p l i k a t i o n  yon  F l u m e t h a s o n  im 
Gewebe u n t e r h a l b  des Cor iums wesent l iche  Wirks to f f -  
k o n z e n t r a t i o n e n  zu erre ichen.  YVenn F l u m e t h a s o n  als 
sehr  sch lech t  wasserl6sl iche,  apolare  u n d  l ipophi le  Sub-  
s t anz  yore  B l u t  q u a n t i t a t i v  a b t r a n s p o r t i e r t  wird, i s t  
dasse lbe  V e r h a l t e n  s u c h  ~ yon  der  Grosszah l  der  i ibr igen 
p h a r m a k o l o g i s c h  a k t i v e n  S u b s t a n z e n  m i t  zumeis t  po larer  
N a t u r  zu e rwar ten .  Die Min i schen  Erfolge  bei  der  per-  
k u t a n e n  B e h a n d l u n g  yon  Gelenks-  u n d  Muske la i fek t io -  
nen  des Pferdes  b e r u h e n  de sha lb  n i c h t  auf  e iner  Anre iche-  
r u n g  der  Wi rks to f f e  u n t e r h a l b  der  Appl ika t ionss te l le ,  
sonde rn  viel  eher  auf  e iner  re f lek tor i schen  A n d e r u n g  der  
Zi rkula t ionsverh/~l tn isse  im gesch/ id ig ten  Gewebe,  aus- 
gel6st  d u t c h  die IReizung der  R e z e p t o r e n  im b e h a n d e l t e n  
H a u t s t i i c k  (kut iv iszera le  Ref lexe  in den  e n t s p r e c h e n d e n  
H e a d s c h e n  Zonen) .  

Summary. Two h a f te r  t he  app l i c a t i on  of 200 ~zCi aH- 
F l u m e t h a s o n e  (0.73 mg) to t he  s h a v e d  sk in  of a horse,  
on ly  5% of t he  s u b s t a n c e  could be  found  on  or in  t h e  
t r e a t e d  epidermis .  The  deeper  t i ssues  c o n t a i n e d  p rac t i ca l ly  
no  r ad ioac t i v i t y .  Therefore ,  d e r m a l  app l i ca t i on  does no t  
a p p e a r  to  be  a n  effect ive  m e a n s  of t r e a t i n g  these  t issues.  
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Retent ion  of Matr ix  Dens i ty  in Adrenerg ic  Vesic les  After Extens ive  Norep inephr ine  Deple t ion  

Two types  of vesicles  wh ich  c o n t a i n  n o r e p i n e p h r i n e  
(NE) are found  in ad rene rg ic  nerves .  La rge  dense  core 
vesicles  (LDV) are a lways  p r e s en t  b o t h  i n  t he  axons  and 
t e rmina l s ,  whi le  smal l  dense  core vesicles (SDV) genera l ly  
p r e d o m i n a t e  in  t he  t e rmina l s .  However ,  t h e  d i s t r i b u t i o n  
of t he  two vesicle t ypes  var ies  g rea t ly  no t  on ly  in d i f fe rent  
species b u t  also a t  va r ious  loci in  t he  same  species. I t  is 
n o t  k n o w n  to w h a t  degree each  t y p e  c o n t r i b u t e s  in  t he  
release of N E  and  o the r  subs t ances  u p o n  ne rve  s t imula -  
t ion .  The  b o v i n e  splenic  ne rve  con ta ins  a r e l a t ive ly  h igh  
p r o p o r t i o n  of L D V  in t he  t e r m i n a l  var icosi t ies ,  where  t h e y  
are e s t i m a t e d  to occur  in  a 50-50 d i s t r i b u t i o n  w i t h  SDV 1, 
wh ich  m a k e s  i t  t e m p t i n g  to  infer  a d i rec t  role for these  
vesicles in  t r a n s m i t t e r  release.  

There  h a v e  been  m a n y  a t t e m p t s  to  cor re la te  t h e  vesicle 
N E  c o n t e n t  a n d / o r  o t h e r  m a t r i x  c o m p o n e n t s  w i t h  t h e  
e lec t ron  d e n s i t y  a f t e r  va r ious  t r e a t m e n t s  (see reviews 2-a). 

In i t i a l  g l u t a r a l d e h y d e  f ixa t ion  followed b y  o s m i u m  
t e t rox ide  preserves  essent ia l ly  all  N E  in isola ted L D V  
f rom splenic  n e r v e  t h r o u g h o u t  f i xa t i on  a n d  d e h y d r a t i o n  
p rocedures  p r io r  to  e m b e d m e n t  for e lec t ron  microscopy,  
as d e m o n s t r a t e d  b y  r a d i o a c t i v e  t r ace r  r e t e n t i o n  s tudies  5. 
The  s t u d y  of severa l  d i f fe ren t  f i xa t i on  and  s t a in ing  

1 J. p. TRANZER, in Frontiers in  Catecholamine Research (Eds. 
E. USDIN and S. SNYDER; Pergamon Press, New York 1973), 
p. 453. 
F. ~. BLoo~1, Int. Rev. Neurobiol. 13, 27 (1970). 

3 F. ]~. BLOOM, in Catecholamines (Eds. H. BLASC~KO and E. 
~/~USCHOLL; Springer-Verlag, Berlin 1971), vol. 33, p. 46. 

4 j .  p. TRANZER, H. THOENEN, R. L. SNIPES and J. G. RICttARDS, 
Progr. Brain Res. 31, 33 (1969). 

5 fix. THURESON-t{LEIN, R. g. KLEIN and S. S. YEN, J. Ultrastruct. 
Res. d3, 18 (1973). 
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m e t h o d s  led to  the  conclusion t h a t  t he  s ta in ing  reac t ion  
in the  L D V  ma t r i x  was due to  complexing  substances ,  
r a the r  t h a n  to  t r a n s m i t t e r  per  se. 

Materials and methods. Bovine splenic nerves  were 
excised, par t ia l ly  dissected and  chilled wi th in  10 to  12 
rain pos t  mor tem.  L D V  were released by  mild  Ul t ra  
Tur rax  homogeniza t ion  and  puri f ied by  a sequence of 
fract ional ,  sucrose-D~O dens i ty  grad ien t  and  a final 
f ract ional  cen t r i fuga t ion  as descr ibed earlier in detai l  s. 
Al iquots  of the  pures t  vesicle fraction,  F I I I m s ,  were 
suspended  in a m e d i u m  conta in ing  0.1 M sucrose and 0.1 
2I~ r po t a s s ium p h o s p h a t e  buffer  a t  p H  7.4 and ma in t a ined  
a t  0-4~ for the  du ra t ion  of t he  exper iment .  These were 
cold controls .  E x p e r i m e n t a l  L D V  were incuba ted  in the  
above m ed ium also conta in ing  5 m M  MgC12, 5 m2!/s 
tris4ATP and 0.5-1.0 ~g all-1 N E / m l  for 45 min at  30~ 

Pargyl ine  HC1 a t  a f inal  concent ra t ion  of 50 ~ M  was  added  
to all med ia  in order  to inhibi t  the  small  remaining  mono-  
amineoxidase  act ivi ty .  

Af ter  45 rain, equal  volumes  of LDV suspensions and 
4% pur i f ied  g lu ta ra ldehyde  in 0.05 M sucrose buffered 
wi th  0.2 M po tas s ium p h o s p h a t e  a t  p H  7.4 were mixed  
and cent r i fuged at  140,000 gm~x-40 rain. The resul t ing 
pellets  were t r ea ted  wi th  2% osmium te t rox ide  in the  
same buffer  for 15-30 rain, washed,  s ta ined el1 bloc in 
1 -2% aqueous unbuffered  uranylace ta te ,  d e h y d r a t e d  
rap id ly  and  emb ed d ed  7. 

6 G. S. YEN, R. L. KLEIN arid S. H. CHEN-YEN, J. Neurocytol. 2, 1 
(1973). 

7 2~. THURESON-KLEIN, R. L. KLEIN and H. LAGERCRANTZ, J. 
Neuroeytol. 2, 13 (1973). 

Fig. 1 and 2. Purified LDV incubated for 45 rain at 30~ in the presence of 5 mM Mg++-ATP and 0.5-1.0 [zg 1-NE/ml. The equivalent of 
1 mM ATP was added at each 10 rain interval during incubation to counterbalance hydrolysis. The vesicles in the micrographs contained 
2.5 ~g NE/mg protein after 45 rain incubation. Thus, they had undergone 77% depletion from the cold control value of 10.8 [zg N:E/mg 
protein. Figure 1 shows a portion of the vesicle pellet close to the surface with nearly all vesicles filled with electron dense material. Dense 
amorphous granules are present among the vesicles. The extravesicular granules increase during all incubation procedures, but especially 
when conditions compromise vesicle membrane integrity. • 30,000. Figure 2 shows the LDV at higher magnification and clearly reveals the 
limiting unit membrane of each vesicle. • 140,000. 



15.8. 1974 Specialia 937 

N E  was ana lyzed  s p e c t r o p h o t o f l u o r o m e t r i c a l l y  us ing  
a t r i h y d r o x y i n d o l e  m e t h o d  a f t e r  a l u m i n a  co lumn  pur i f ica-  
t i on  of 0.4 M perch lo r ic  acid ex t r ac t s  of un f ixed  pel le ts  or 
s u p e r n a t a n t s .  Af te r  i so tope  equ i l ib r ium,  3H-1-NE re ten -  
t i on  in  f ixed  pe l le t s  was  c o m p a r e d  w i t h  dup l i ca t e  un-  
f ixed  con t ro l s  b y  d i sso lv ing  b o t h  pe l le ts  in  Nuc lea r  
Chicago Solubi l izer  and  c o u n t i n g  e x t r a c t s  in  a B e c k m a n  
LS-250 E-sc in t i l l a tor  with a u t o m a t i c  quench coml~ensa- 
t i o n  5. 

Results and discussion. T he  r o u t i n e  L D V  p r e p a r a t i o n  
cons is t s  of 8 0 - 9 0 %  pu re  vesicles w i t h  essen t ia l ly  al l  
c o n t a m i n a t i n g  par t ic les  r e s t r i c t ed  to  t h e  b o t t o m  5 - 1 0 %  
layer  of t he  f ixed  pel let .  T he  L D V  c o n t a i n  a n  ave rage  of 

10 [zg N E / m g  p r o t e i n  (range 8.7 - 12.3; N = 9), w h e n  
ne rves  are  o b t a i n e d  a n d  chi l led a f t e r  a m i n i m a l  10 to 12 
ra in  pos t  m o r t e m  delay.  E l e c t r o n  microscopic  observa-  
t i on  revea ls  t h a t  n e a r l y  all  cold con t ro l  L D V  c o n t a i n  a 
f ine ly  granular ,  dense  m a t r i x  ma te r i a l .  Af te r  inc reas ing  
per iods  of pos t  m o r t e m  de lay  (eg. 20-30 m i n  or  longer) or  
a f t e r  i n c u b a t i o n  a t  30 ~ for  45 m i n  in t h e  absence  of Mg++ 
a n d  ATP,  t he  L D V  b e c o m e  progress ive ly  more  t r ans lu -  
c e n t L  U n d e r  these  cond i t ions  i t  appea r s  t h a t  t h e  vesicles 
lose N E  as well  as o the r  c o m p o n e n t s  w h i c h  are  i nvo lved  
in  t he  s t a in ing  reac t ion .  Therefore ,  t he  m a t r i x  dens i ty  
s e m i - q u a n t i t a t i v e l y  para l le ls  t he  N E  con ten t .  

However ,  w h e n  L D V  w i t h  an  in i t i a l ly  h igh  N E  c o n t e n t  
are i n c u b a t e d  for 45 ra in  a t  30 ~ in t h e  p resence  of Mg++ 
a n d  ATP,  t h e y  can  lose up  to  7 0 - 8 0 %  of t h e i r  or ig ina l  
N E  w i t h o u t  a n y  obv ious  decrease  in  t h e  d e n s i t y  of t he  
m a t r i x  s t a i n i n g  r eac t i on  (Figure 1) a n d  w i t h o u t  des t ruc-  
t i on  of vesicle m e m b r a n e s  (Figure  2). I n  e x p e r i m e n t s  
w i t h  e i t he r  Mg++ or A T P  omi t t ed ,  i t  is f ound  t h a t  each  
enhances  or m a i n t a i n s  t he  m a t r i x  dens i ty ,  w i t h  A T P  
h a v i n g  t h e  m a j o r  effect. 

I t  is s t i l l  no t  u n d e r s t o o d  how  adrenerg ic  vesicles 
m a i n t a i n  t h e i r  N E  stores,  a n d  a n u m b e r  of fac tors  a p p e a r  
to  be  i nvo lved  in t h e  b i n d i n g  of t r a n s m i t t e r  s-l~ The  
p ro t e ins  d o p a m i n e  f l -hydroxylase  (DflH) and  chromo-  
g r a n i n  A are re leased a long w i t h  N E  upon  n e r v e  s t imula -  
t i o n n ,  ~2. These  p ro t e in s  a n d  poss ib ly  o the r  ch romo-  
g ran ins  or  p recursors  a re  p r e s e n t  in  L D V  13,14 a long  w i t h  
A T P  s, cholesterol ,  p h o s p h a t i d y l e t h a n o l a m i n e  and  leci- 
t h i n  ~3, a n d  t h e  ca t ions ,  Cu++ a n d  p r o b a b l y  Mg++ and  
Ca++. 

L D V  f ixed in g l u t a r a l d e h y d e  fol lowed b y  o s m i u m  
t e t r o x i d e  or p o t a s s i u m  d i c h r o m a t e  become  suff ic ient ly  
dense  to  be  d iscerned  easi ly u n d e r  t he  e lec t ron  microscope 
w i t h o u t  f u r t h e r  s t a in ing  b y  h e a v y  me ta l s  5. However ,  
t r e a t m e n t  w i t h  u r a n y l a c e t a t e  will  cons ide rab ly  increase  
con t ras t .  Th i s  is p a r t i c u l a r l y  e v i d e n t  w h e n  t h e  pel le t  s are  
s t a i n e d  en  bloc for a pe r iod  of 15-30 m i n  a t  r oom t em-  
p e r a t u r e  before  d e h y d r a t i o n .  Th i s  enhances  t h e  c o n t r a s t  
of vesicle m e m b r a n e s  and  the  dens i ty  of t he  m a t r i x  
m a t e r i a l  super ior  to  s t a in ing  sect ions  on  t he  grid. I t  
suggests  t h a t  u r a n y l a c e t a t e  t r e a t m e n t  before  d e h y d r a t i o n  
p r e v e n t s  a lcohol  e x t r a c t i o n  of some m a t e r i a l  or ig inal ly  
p r e sen t  in  t he  L D V .  Othe r s  h a v e  shown  t h a t  b r a i n  t i ssue  
t r e a t e d  w i t h  u r a n y l a c e t a t e  lose less phospho l ip id  a n d  
on ly  ~/4 as m u c h  p r o t e i n  as u n t r e a t e d  t i ssue  d u r i n g  sub-  
s e q u e n t  d e h y d r a t i o n  15. U r a n y l a c e t a t e  also reac t s  w i t h  
b o t h  s a t u r a t e d  a n d  u n s a t u r a t e d  lec i th in  and  t e n d s  to 
sol idi fy  l ec i th in  mono laye r s  in  v i t ro  lSl These  d a t a  ind ica te  
t h a t  a po r t i on  of t h e  dense  ma te r i a l  r e t a i n e d  in  t h e  L D V  
a n d  s t a ined  b y  u r a n y l a c e t a t e  is l ikely to be  p r o t e i n  a n d / o r  
phosphol ip id .  

I t  can  be  specu la ted  t h a t  some of t he  p r e s en t  s t a in ing  
r eac t ion  is also due  to  ATP .  The  h igh  a f f in i ty  of u r a n y l  
ions for  nucle i  acids, p r e s u m a b l y  t he  nuc leo t ide  p h o s p h a t e  
groups,  is well  recognized a n d  t h e  h y p o t h e s i z e d  A T P  
complex  w i t h i n  t h e  L D V  m a t r i x  could p rov ide  s imi la r  

u r a n y l  b ind ing  sites. This  poss ib i l i ty  is in  keep ing  w i t h  
t he  ear l ier  o b s e r v a t i o n  I~ t h a t  vesicles p a r t i a l l y  dep le ted  
of N E  af te r  a 20-30 m i n  pos t  m o r t e m  de lay  are  re la t ive ly  
t r a n s l u c e n t  b u t  increase  in dens i t y  a f t e r  i n c u b a t i o n  in  t he  
presence  of Mg++ and  ATP ,  even  t h o u g h  t he  N E  c o n t e n t  
is a u g m e n t e d  ve ry  l i t t l e  if a t  all. 

There  is also some ev idence  t h a t  t he  s t a in ing  r eac t i on  
in  p a r t  depends  on  a m a c r o m o l e c u l a r  complex  c o n t a i n i n g  
h igh  DflH a c t i v i t y  is. Th i s  e n z y m e  was  r ecen t ly  r epo r t ed  
to be  a Cu++-glycoprote in  19. D/~H is t he  m a j o r  p ro t e in  
re leased d u r i n g  L D V  i n c u b a t i o n  a n d  more  of th i s  e n z y m e  
is released in to  t he  s u p e r n a t a n t  a f t e r  15-30 m i n  incuba-  
t ion  of pur i f ied  vesicles in  t h e  absence  of A T P  2~ Concur-  
r e n t  w i t h  t he  loss of DSH a n d  of dense ly  s t a in ing  m a t e r i a l  
f rom the  vesicles, t he re  is an  increase  in  extraveHicular  
g ranules  wh ich  also s t a in  dense ly  w i t h  u r any l ace t a t e .  

I t  was  r ecen t ly  hypo thes i z i ed  10 t h a t  L D V  are  packaged  
in  t h e  p e r i k a r y o n  w i t h  p ro t e in s  a n d  some NE.  T h e y  are  
t r a n s p o r t e d  a long  t h e  a x o n  t owards  t h e  t e r m i n a l s  where  
t h e y  f i rs t  b e c o m e  enr iched  w i t h  N E  a n d  t h e n  release t he i r  
soluble  c o n t e n t s  b y  exocytosis .  The  e n r i c h m e n t  of vesicle 
N E  c o n t e n t  d u r i n g  a x o n a l  t r a n s p o r t  has  been  conf i rmed  
a t  t he  pur i f i ed  L D V  level  ~1. The  specu la ted  'al l  or none '  
process  of exocytos is  for L D V  is r e l a t ive ly  ineff ic ient  in  
t yp i ca l  long pos t  gangl ionic  adrenerg ic  fibres,  if func t iona l  
DflH and  o t h e r  p r o t e i n  c o n s t i t u e n t s  h a v e  to  be rep len ished  
b y  syn thes i s  in  t h e  pe r ika ryon .  The  p re sen t  f ind ing  in 
v i t ro  t h a t  a m a j o r  release of t r a n s m i t t e r  can  occur  f rom 
L D V  in  t he  presence  of l~{g++ a n d  A T P  w i t h  l i t t l e  or no 
loss of o t h e r  subs t ances  respons ib le  for t h e  vesicle 
m a t r i x  s t a in ing  reac t ion  m a y  be  phys io logica l ly  pe r t i nen t .  
I t  suggests  t he  poss ib i l i ty  t h a t  a n  A T P - r e g u l a t e d  neu rona l  
con t ro l  m e c h a n i s m  m a y  ope ra t e  in  vivo,  w h e r e b y  ne rve  
ac t i v i t y  can  resu l t  in  N E  release w i t h  m i n i m a l  concomi-  
t a n t  loss of subs t ances  essent ia l  for t r a n s m i t t e r  syn thes i s  
a n d  complex  fo rmat ion .  The  d i rec t  cor re la t ion  be tween  
N E  c o n t e n t  a n d  t he  dens i t y  of t he  m a t r i x  s t a in ing  
r eac t ion  in vesicles i so la ted  f rom nerves  a f te r  increas ing  
per iods  of pos t  m o r t e m  delay,  on t he  o t h e r  h a n d ,  could 
i nd i ca t e  t h a t  n e u r o p l a s m i c  A T P  levels soon become  
insuf f ic ien t  to  m a i n t a i n  t h e  m a t r i x  componen t s .  
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Zusammen/assung. Es wird gezeigt, dass die e lektronen-  
opaken  Matr izen der  adrenergen  Vesikel nach  I n k u b a t i o n  
mi t  A T P  und  Magnes ium gut  e rha l ten  sind, und zwar 

t r o t z d e m  der  GehMt an K a t e c h o l a m i n  bis zu 75% ver- 
loren ging. Die E lek t ronend ich t e  kann  mi t  Urany laze ta t -  
f i irbung geste iger t  werden.  
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A Study  on A m i n o  Ac ids  in the  Gastr ic  M u c o s a  D u r i n g  Di f ferent ia t ion  and the ir  S ign i f i cance .  II 

As a means  of isolat ing the  epithel ial  cells of ' the muco-  
sa, the  33% alcohol immers ion  m e t h o d  is well known.  
FUjIE 1 has succeeded in ex t r ac t ing  some con ten t s  in t he  
surface epithel ial  cells of the  ra t  gastr ic  mucosa  by  th is  
me thod ,  and  has  p roved  by  the  amino acids analyzer  t h a t  
dozens of amino  acids and several  k inds  of re la ted  com- 
pounds  exis t  in the  alcohol. MABUCHI 2 p roved  experi-  
men ta l ly  t h a t  lysine, hist idine,  arginine and tyros ine  have  
the  effect of p romot ing  p roduc t ion  of secre tory  granules in 
t he  gastr ic  chief cells of rats.  

The au thor  * r epor ted  in a previous  paper  t h a t  the  
a m o u n t  of amino acids in the  d i f fe ren t ia t ing  gastr ic  mu-  
cosa is ve ry  small ;  in t he  developing mucosa  it increases 
regular ly  day  by  day,  b u t  the  increase of the  res t r ic ted  
amino  acids - lysine, hist idine,  arginine, ty ros ine  and iso- 
Ieucine - is delayed more  t h a n  t h a t  of others ,  and  the  be- 
ginning of th is  increase coincides w i th  the  first  appearance  
of r ich secre tory  granules in the  gastr ic  chief ceils. 

To inves t iga te  fu r the r  t he  effect  of lysine, his t idine,  ar- 
ginine, ty ros ine  and isoleucine, the  au thor  examined  the i r  
influence on the  embryos  when  p r e g n a n t  ra t s  were given 
wi th  these  amino acids. 

Table I. Dose and kind of amino acids and related compounds 
injected into pregnant rats 

Substance Group A Group B 

Tryptophan 0.2 
Lysine 1.6 
Histidine 0.4 
Arginine 0.7 
Cysteic acid 1.5 
Taurine 23.7 
Aspartie acid 2.9 
Threonine 2.8 
Serine 4.9 
Glutamic acid 16.9 
Proline 2.0 
Glycine 9.8 
Alanine 7.8 
Valine 1.4 
Cystine 0.7 
Methionine 0.6 
Isoleucine 0.7 
Leueine 1.7 
Tyrosine 0.8 
Phenylalanine 0.8 

Dose injected is • 10 ~M of the value ascertained from 1 g-stomach 
of adult rats fasting for 24 h. 

Materials and methods. Wis ta r  ra ts  weight ing  200-250 g 
were used for the  exper iment .  The estrus  female ra t  was 
kept  in a wire cage wi th  a male  for a night .  The n e x t  day  
was calcula ted as the  1st day  of p regnancy .  P r e g n a n t  
ra ts  were classified in to  A, B and  C groups.  They  were 
in jec ted  wi th  amino  acids, as shown in Table  I, t h roughou t  
pregnancy .  C-group ra ts  were kep t  as controls.  

Neona tes  of A, B or C group were classified in t he  same 
way  into A, B or C groups,  and  mater ia l s  were t aken  f rom 
the  neonates  on the  1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 and 
23 pos tna t a l  day.  To t ake  mater ia ls ,  the  neona tes  were 
separa ted  f rom thei r  mo the r s  for more  t h a n  6 h, while the  
in fan t  ra t s  were no t  given food for more  t h a n  12 h. Af ter  
weighing, the  t h o rax  and the  ab d o men  were opened under  
deep e ther  narcosis,  and Luna ' s  l iquid was in jec ted  in to  
the  a r t e ry  f rom the  left  hea r t  vent r ic le  for the  vi tal  
f ixat ion.  Small  pieces t aken  f rom the  s t o mach  (glandular 
por t ion,  if dis t inguishable)  were  pu t  into Zenker ' s  or 
IKolster's f ixa t ive  for the  pos t  f ixat ion.  Paraf f in  sect ions 
of 7 txm were cut  f rom the  mater ia l  f ixed by  the  former  
f ixa t ive  and  s ta ined by  hematoxy l in -eos in  for histological  
observa t ion ;  4 vm sections,  on the  o ther  hand,  were cut  
f rom the  s tomach  f ixed by  the  la t t e r  f ixa t ive  and s ta ined 
by  He idenha in ' s  i ron h e m a t o x y l i n  for cytological  obser- 
va t ion  of the  chief cells. 

Observations. The b o d y  weight  of the  neona tes  and the  
in fan t  ra t s  is shown in Table  II .  All the  neonates ,  regard-  
less of grouping, are covered wi th  shor t  whi te  hai r  on the  
7 t h - 9 t h  pos tna t a l  day,  the i r  eyes open on the  13 th -15 th  
pos tna t a l  day  period.  

1. Histological observation. The gastr ic  mucosa  on the  
1st pos tna t a l  day  is qui te  s imilar  to  t h a t  of the  control  
rats,  i.e. the  mucosa  forms very  small  plicae and acidophil  
cells can be d is t inguished  in t he  epi thel ium.  On the  3rd 
pos tna t a l  day,  cell prol i fera t ion  and  pi t  fo rmat ion  at  the  
basal  p a r t  of the  plicae can be observed.  This  m a y  be 
in t e rp re t ed  as a t e n d e n c y  towards  fo rmat ion  of the  tubu la r  
glands.  At  th is  stage, th is  t en d en cy  seems more  pronounc-  
ed in ra t s  of A group t h a n  in those  of B and C groups. In  
t he  5th pos tna t a l  day,  the  mucosal  deve lopmen t  is the  
same in the  3 groups. Thus,  it  m a y  be p re sumed  t h a t  the  
deve lopmen t  f rom the  3rd to  5th pos tna t a l  day  in B or C 
group ra ts  m a y  have  a l ready begun dur ing  the  l s t - 3 r d  
pos tna t a l  day  per iod in A group. The mucosa  of A, B and 
C group ra ts  on the  7, 9, 11, 13, 15, 17, 19, 21 and  23 
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