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secre t ion  of 2 dogs in each  of these  groups  was s t i m u l a t e d  
b y  3 U / k g  b .w.  of secre t in  (Boots) in j ec ted  in to  t he  
femora l  vein.  H R P  or c a r b o n  par t ic les  were infused 
i n t r a d u c t a l I y  w h e n  t he  effect  of secre t in  h a d  worn  off. 
Two o the r  dogs served  as controls .  Spec imens  f rom pan -  
crea t ic  t issues were f ixed 30 rain  a f te r  i n t r a d u c t a l  in- 
fusions. 

All  t he  spec imens  f rom r a t  and  dog panc rea s  were 
immersed  in to  a + 4 ~  so lu t ion  of 2% f o r m a l d e h y d e  - 
2.5~ g l u t a r a l d e h y d e  in 0.13 M sod ium cacodyla te -  
HC1 buffer  (pH 7.2). To d e m o n s t r a t e  c a r b o n  part ic les ,  
t he  f ixed spec imens  were d e h y d r a t e d  and  e m b e d d e d  in 
p las t ic  ( D u r c u p a n  ACM). T h i n  sect ions  for e lec t ron  
microscopy  were s t a ined  w i t h  u r a n y l a c e t a t e  and  lead 
c i t ra te .  To d e m o n s t r a t e  H R P ,  t he  f ixed spec imens  were 
washed  in 0.13 M cacody la te  buffer ,  t h e n  cu t  in to  50 lxm 
slices and  p r e i n c u b a t e d  in t he  same buffer  b u t  con ta in ing  
50 mg  % 3, 3 ' - d i aminobenz id ine  t e t r a h y d r o c h l o r i d e  (DAB) 
for 30 min.  The  slices were t h e n  i n c u b a t e d  in t he  buffer  
c o n t a i n i n g  50 m g  0/0 D A B  and  0.01~ H202 for 30 m i n  and  
fixed in 2% OsOa solut ion.  All the  spec imens  were de- 
h y d r a t e d  us ing  e t h a n o l  and  e m b e d d e d  in D u r c u p a n  
ACM. U n s t a i n e d  u l t r a t h i n  sect ions  were examined .  

Results. After  t he  i n t r a v e n o u s  in jec t ion  of H R P ,  per-  
oxidase  a c t i v i t y  was occas ional ly  seen in t he  p inocy to t i c  
vesicles of t he  ac ina r  cells. A reac t ion  p r o d u c t  was, how- 
ever,  p r e s e n t  in  t he  i n t e r s t i t i a l  space s u r r o u n d i n g  acini  
a n d  ac ina r  cells. The  in te rce l lu la r  j u n c t i o n s  of a d j a c e n t  
ac ina r  cells o b s t r u c t e d  t he  i n t e r s t i t i a l  passage  of H1RP 
in to  t he  l u m e n  (Figure 1). Ca rbon  par t ic les ,  however ,  in- 
fused b y  r e t rog rade  w ay  en te red  s ec re t i n - s t imu la t ed  
ac inar  a n d  c e n t r o - a c i n a r  cells. Desp i te  t he  low infus ion 
pressure ,  t he  l umina l  surface  m e m b r a n e s  were r u p t u r e d  
(Figure 2). B y  th i s  way  t he  i n t r a d u c t a l l y  infused H R P  
ce r t a in ly  en te red  t he  i n t e r s t i t i a l  spaces  a r o u n d  t he  acini  
and  ac ina r  cells (Figures 3 a n d  4). 

Discussion. The  crucia l  p o i n t  in the  pa thogenes i s  of 
acu te  panc rea t i t i s  is: B y  which  p a t h w a y s  can  the  diges- 
t ive  enzymes  escape the  exc re to ry  d u c t  s y s t e m  and  r each  
t h e  i n t e r s t i t i u m  in b u l k  ? On t he  basis  of his tological  
obse rva t i ons  i t  h a s  been  supposed  t h a t ,  due  to  the  in- 

c reased pressure,  c a r b o n  par t ic les  or dyes  in jec ted  in t r a -  
d u c t a l l y  m a y  e n t e r  the  i n t e r s t i t i u m  t h r o u g h  t he  ac ina r  
cells 1~ in te rce l lu la r  gaps  L0, n or t h r o u g h  i n t a c t  cells 
bo rde r ing  the  i s thmic  segments  of the  exc re to ry  duc t -  
ules ~2. The  passage  of d i f fe ren t  ma rke r s  infused in t r a -  
duc t a l l y  h a d  been  s tudied ,  and  i t  was  shown t h a t  c a r b o n  
par t ic les  m a y  e n t e r  seeming ly  i n t a c t  ac ina r  cells 13 
t h o r o t r a s t  m a y  reach  the  i n t e r s t i t i u m  t h r o u g h  spaces  
b e t w e e n  ac inar  cells l~, 15, w i t h o u t  r u p t u r e  of t he  ex- 
c r e to ry  d u c t  sys tem,  or i n t r a v e n o u s l y  g iven  H R P  can  
r each  t he  l umen  occas ional ly  t h r o u g h  some d u c t u l a r  cell 
j u n c t i o n s L  because  the  in t e r s t i t i a l  spaces be tween  ac ina r  
cells a n d  mos t  of spaces  be tween  cen t roac ina r  cells are 
occluded b y  zonulae  occ ludentes  7, s. 

The  resul t s  p r e sen t ed  here  s u p p o r t  t he  idea  t h a t  en- 
zymes  m a y  r each  the  g l and  i n t e r s t i t i u m  even  a t  low 
pressure  t h r o u g h  the  r u p t u r e d  ac inar  and  c e n t r o a c i n a r  
cells and  possibly  some i n t e r d u c t u l a r  cell j u n c t i o n s  6. 
However ,  a n o t h e r  p r o b l e m  arises:  W h y  is a r ich  inges ted  
mea l  so ra re ly  followed b y  p a n c r e a t i c  au tod iges t ion  
t h o u g h  the  pressure  du r ing  diges t ion rises to  t he  same  or 
even  to h igher  values~n t h a n  we used in th i s  expe r imen t ,  
r e su l t ing  in the  r u p t u r e  of some ac ina r  and  c e n t r o - a c i n a r  
ceils a n d  escape of ducts1 H R P  or  ca rbon  par t ic les  in to  
the  in t e r s t i t i a l  spaces  ? 
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Summary. Acid h e m a t i n  t e s t  w i t h  pyr id ine  and  S u d a n  b l ack  B con t ro l s  was emp loyed  on  se lected areas of the  b ra ins  
of US;  140 days  fetuses,  neona t e s  and  a d u l t  squir re l  m o n k e y s  m a i n t a i n e d  on  low a n d  h igh  p ro t e in  diet .  Our  h is to-  
chemica l  f indings  ind ica te  t h a t  t he  r educ t i on  of phospho l ip ids  in  t he  low p ro t e in  fetuses  and  neona t e s  is r e l a t ed  to 
mye l ina t ion ,  whereas  in  the  adul ts ,  mos t  of the  l ipids are b o u n d  to p ro te ins  a n d / o r  cerebrosides  to  form complexes ,  as 
revealed  b y  t he  u n m a s k i n g  ac t ion  of pyr id ine .  

P r e p a r a t i o n s  f rom a t o t a l  of t w e n t y - s i x  an imal s  were 
s tudied.  A colony of 64 h e a l t h y  female  squi r re l  m o n k e y s  
(Saimiri sciureus) were m a i n t a i n e d  in o u t d o r  cages for 
t he  purpose  of breeding.  O u t  of t he  59 an i m a l s  t h a t  be- 
came  p r e g n a n t  35 were m a i n t a i n e d  on a d ie t  low in p ro t e in  
c o n t e n t  (4% and  8% p ro t e in  calories) and  24 an imal s  were 
fed a d ie t  s imi lar  in composi t ion ,  b u t  h igh  in p ro t e in  
c o n t e n t  (25~ p ro t e in  calories) s t a r t i n g  f rom 35 days  a f te r  
concept ion .  Fe tuses  f rom an i m a l s  m a i n t a i n e d  on low and  
h igh  p ro t e in  die ts  were r e m o v e d  a t  115 days  and  140 
days  a f te r  ges ta t ion .  The  n e o n a t e s  de l ivered  a t  full  t e r m  
(175-178 days) and  t he  young  adu l t s  (3 years  of age) were 
also used. The  va r ious  h i s tochemica l  t es t s  employed  for 

l ipids are g iven  in t he  tab le .  The  Bake r ' s  acid h e m a t i n  
t e s t  followed b y  i ts  py r id ine  e x t r a c t i o n  con t ro l  gave  the  
mos t  i n t e r e s t i ng  resu l t s  in the  course of l ipid f o r m a t i o n  
du r ing  t he  per iod  of b r a i n  deve lopmen t .  In  t he  115 days  
and  140 days  old fetuses  (born to m o t h e r s  g iven  low and  
h igh  p ro t e in  diets),  t h e  acid h e m a t i n  t e s t  gives m o d e r a t e  
a c t i v i t y  which  pers is ts  more  or less u n c h a n g e d  a f t e r  
py r id ine  ex t rac t ion .  A t  th i s  s tage some diffuse s t a in ing  
of t he  neurop i l  is also obse rved  before  pyr id ine  ex t rac -  
t ion,  which,  as ALMEIDA a n d  PEARSE 2 h a v e  s t a t ed ,  m a y  
ind ica te  t e m p o r a r y  s torage  of sphingol ip id ,  to  be  used 
la te r  in  t he  process  of mye l ina t ion .  B y  t he  t i m e  t he  ani-  
mals  are b o r n  a t  full  t e rm,  the  acid h e m a t i n  s t a in ing  w i t h  
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Techniques 115 days fetuses 140 days fetuses Neonates Adults 
HP LP HP LP HP LP HP LP 

Sudan black B (Room + + to + +  to + +  to + + to + + to + +  to + +  to + + to 
temperature) + + +  + + +  + + +  + +  + + + + + +  + + + +  + + + 
Sudan blackB + +  to + +  to + +  to + +  to + +  to + +  to + +  to + +  to 
(60~ + + +  + + +  + + +  + + +  + + + +  + + + +  + + +  + + +  
Sudan black B (after + +  + +  + +  + +  + + +  to + + +  to + + +  + + +  
pyridine extraction) + + + + + + + + 
Acidhematin + +  + +  + +  + +  + +  + + to + +  + to + +  
Acid hematin (after + +  + +  + +  + +  + + +  to + + +  to + + +  + + +  
pyridine extraction) + + + + + + + + 

�9 The areas studied in detail include cervical spinal cord, medulla oblongata, thalamus, eapsula interna and tractus opticus. 
+ = Weak reaction; + + -- moderate reaction; + + + = strong reaction; + + + + = intense reaction. 

t he  B a k e r ' s  m e t h o d  is reduced ,  in t he  a n i m a l s  bo rn  to 
m o t h e r s  m a i n t a i n e d  on  a low p ro t e in  d ie t  du r ing  ges ta -  
t ion.  In  t h e  a n i m a l s  bo rn  to  m o t h e r s  m a i n t a i n e d  on h i g h  
p ro te in  diets,  t h e  acid h e m a t i n  s t a in ing  r e m a i n e d  un-  
changed .  Th i s  is especia l ly  t r u e  in t he  medu l l a  o b l o n g a t a  
and  t h e  f iber s y s t e m  in tile t h a l a m u s ,  capsu la  in t e rna ,  
t r a c t u s  opt icus ,  etc. In  t he  wh i t e  m a t t e r  of sp ina l  cord 
t he  i m p r o v e m e n t  in acid h e m a t i n  s t a i n ing  af te r  py r id ine  
e x t r a c t i o n  is n o t  so d r a m a t i c  as in t he  d i encepha lon  area.  
Th i s  is because  t h e  wh i t e  m a t t e r  in t he  sp ina l  cord is 
r icher  in l ipids ( inc luding phosphol ip ids )  t h a n  t he  b ra in  

Fig. 1 and 2. Tractus opticus from squirrel monkey brain stained 
with acid hematin (Fig. 1) and acid hematin after pyridine extrac- 
tion (Fig. 2). Note the sharp increase in staining after extraction 
with pyridine for 16 h at room temperature, followed by 24 h treat- 
merit at 60 ~ 

w h i t e  m a t t e r ,  on a c c o u n t  of a more  a b u n d a n t  s h e a t h  
s u p p l y  in t he  former .  W h e n  t he  sec t ions  of b o t h  low a n d  
h i g h  p ro t e in  a n i m a l s  are  e x t r a c t e d  w i t h  py r id ine  a t  r o o m  
t e m p e r a t u r e  a nd  a t  60~ for a per iod of 16 h a nd  24 h, 
respec t ive ly ,  a nd  s t a i ne d  w i th  acid h e m a t i n ,  the  s t a i n ing  
is s ign i f i can t ly  e n h a n c e d  (Figures  1 a n d  2). In  the  a d u l t  
a n ima l s  m a i n t a i n e d  on low pro te in  diets ,  t h e  acid h e m a t i n  
is w e a k  to m o d e r a t e  b u t  be c ome s  p r o m i n e n t  af ter  py r id ine  
ex t r ac t ion .  I t  a ppe a r s  t h a t  as  t he  m y e l i n a t i o n  proceeds ,  
the  a m o u n t  of phospho l ip ids  d e m o n s t r a b l e  b y  the  acid 
h e m a t i n  m e t h o d ,  a c c o m p a n i e d  b y  i ts  py r id ine  e x t r a c t i on  
control ,  g r ea t ly  decreases .  I t  is possible  t h a t  a f te r  m y e l i n a -  
t ion  is comple ted ,  m o s t  of t he  l ipids are more  or less b o u n d  
w i th  o the r  c o n s t i t u e n t s  s u c h  as p ro te ins  and /o r  cere- 
brosides ,  un l ike  those  in t h e  fe tuses  a n d  neona tes .  

I n  the  ongo ing  s tud ies  t he  c o m b i n e d  acid h e m a t i n  a n d  
py r id ine  m e t h o d  was  a lways  cont ro l led  b y  S u d a n  b lack  
B s t a i n ing  af te r  ex t rac t ion .  

Since the  acid h e m a t i n  t e s t  is p e r f o r m e d  on fo rmalde-  
h y d e  f ixed t i ssues ,  it  is poss ible  t h a t  d u r i n g  fo rmal in  t r e a t -  
m e n t  some  of t h e  phospho l i p id s  s t a inab l e  w i t h  acid h e m a -  
t in  t e s t  are  lost,  a nd  hence  s o m e w h a t  lesser  qua n t i t i e s  of 
phospho l ip id s  are d e m o n s t r a b l e  w i th  t h e  acid h e m a t i n  
m e t h o d  in t he  low pro te in  an imals .  I t  is also p robab le  
t h a t  t he  phospho l ip id s  in t he  a n ima l s  w h ic h  h a v e  suf fered  
a ce r t a in  degree  of d i e t a ry  p ro te in  def ic iency  are more  
labile t h a n  those  in a n i m a l s  fed h igh  p ro t e in  diets.  T h e  
ea r ly  losses m a y  be of cepha l ins  to be followed b y  o the r  
t y p e s  of phospho l ip ids  a. I n  the  m y e l i n  shea thes ,  t he  
phospho l i p id s  p r e s e n t  s e e m to  be  p h o s p h a t i d y l  serine,  
p l a sma logens ,  sph ingophopho l ip id s  a n d  a l i t t le  leci thin,  
b u t  in m o s t  p a r t  t he  choles tero ls  a n d  cerebrosides  pre-  
domina t e ,  a n d  t h e y  m a y  become  b e t t e r  s t a ined  a f t e r  
py r id ine  e x t r a c t i o n  in a dd i t i on  to complexes  of lipo- 
p ro t e in  na tu r e ,  because  i t  is k n o w n  t h a t  acid h e m a t i n  
s ta ins ,  in add i t i on  to phosphol ip ids ,  p ro te ins  suc h  as 
hemoglob in ,  f ibr inogen,  collagen,  case inogen  and  muc in ,  
as well  as nuc leopro te ins .  Some of t h e m  in the  b o u n d  
fo rm  requi re  py r id ine  e x t r a c t i o n  to  be c ome  visible or 
s t a ined  w i t h  r egu la r  lipid s ta ins .  

I t  is bel ieved t h a t  a n i m a l s  on low p ro t e in  diet  h a v e  
e i the r  less a m o u n t s  of phosphol ip ids ,  o r  else t h e y  are of 
labile n a t u r e  a n d  p r e d o m i n a t e  in l ipopro te in  complexes ,  
cerebrosides,  etc., wh ich  are u n m a s k e d  af te r  py r id ine  
t r e a t m e n t  a nd  can  t h u s  be s t a ined  b y  acid h e m a t i n .  
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