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vasopress in  and  oxy toc in  stores in h y p o t h a l a m u s  and  
neu rohypophys i s  of ra t s  depr ived  of wa te r  up to 12 days  
was found  e i ther  no t  to change  or even to  be more  marked  
under  reserpine t r e a t m e n t  =a. I t  m a y  therefore  be con- 
c tuded t h a t  b iosynthes is  and  release of neu rohypophys i a l  
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ho rmones  in d e h y d r a t e d  animals  seem to be inf luenced 
by  reserpine each in a d i f ferent  way.  The h y p o t h e t i c a l  
a s sumpt ion  is t h a t  t he  exis tence  of a t  least  two  k inds  of 
reserpine-sensi t ive  supraop t i c  and  pa raven t r i cu la r  affe- 
ren ts  of monoaminerg ic  origin can n o t  be excluded - one 
s t imula t ing  the  ra te  of neu rohormone  syn thes i s  and  the  
o the r  inhib i t ing  its release 24, 25 

Summary. In  ra t s  d e h y d r a t e d  for 48 h and  in jec ted  
in t raven t r i cu la r ly  w i th  L-cysteine-asS-hydrochloride,  the  
specific ac t iv i ty  of TCA-prec ip i table  mater ia l ,  b o t h  in t he  
h y p o t h a l a m u s  and neurohypophys i s ,  was found to 
d iminish  under  reserpine t r e a t m e n t .  
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The Site of Tr ig lycer ide  B iosynthes i s  in Milk 

The s tudy  o f t r i g l y c e r i d e  b iosynthes is  by  ~he mam-  
m a r y  gland using b iopsy  samples of m a m m a r y  t issue 
in vi t ro  is beset  by  numerous  pract ica l  difficulties, no t  
the  least  of which is the  removal  of the large a m o u n t  of 
f ibrous connect ive  t issue in the  gland, fn  1964, McCARTHY 
and PATTON 1 found  t h a t  f reshly-secreted goat  milk would 
ac t ively  incorpora te  isotopically-labelled f a t t y  acids in to  
lipids on incubat ion  in vitro.  Recen t ly  the  po ten t i a l  of 
this  s imple sys tem for the  s tudy  of t r iglycer ide bio- 
synthes is  in vi tro was inves t iga ted  and  it was de t e rmined  2 
t h a t  th is  ac t iv i ty  was enzymat ic  and t h a t  the  enzymes  
of b o t h  the  glycerol-3-phosphate  and monoglycer ide  
p a t h w a y s  of t r iglycer ide b iosynthes is  were present .  Also, 
stearic acid was desa tu ra t ed  to  oleic acid in milk and 
vi r tua l ly  all the  oleic acid formed was found in esterif ied 
form. This,  toge ther  wi th  the  f inding t h a t  the  react ions 
were no t  s t imula ted  by  addi t ions  of the re levan t  cofactors  
(ATP, glycerol-3-phosphate ,  coenzyme A and Mg ++ for 
glyceride synthesis ,  t oge the r  wi th  NA1)H for desa tura -  
tion) s ingly or in combina t ion  suggested t h a t  the  enzymes  
concerned were conta ined  wi th in  a m e m b r a n e - b o u n d  
part icle in goat  milk. PATTON, DURDAN and  McCARTHY a 
localized the  act ive f ract ion in skim milk by  centr i fuging 
it af ter  t he  incorpora t ion  of rad ioac t iv i ty  f rom added  f a t t y  
acids. Near ly  all of the  rad ioac t iv i ty  was found in a 
f ract ion immedia te ly  above the  casein pel le t  which  
conta ined  a loose fluffy material .  Freshly-secre ted  sow's  
milk (expressed after  oxy toc in  adminis t ra t ion)  which 
had less t han  half  t he  b iosyn the t i c  ac t iv i ty  of goat  milk, 
showed a similar localization 4. The mater ia l  was no t  
character ized  morphological ly  in these s tudies  bu t  it was 
suggested t h a t  i t  was the  l ipoprotein  mater ia l  known  to  
be p resen t  in skim milk. This mater ia l  had  been  called 
'milk microsomes '  by  BAILIE and MORTON 5 because of i ts  
b iochemical  s imilar i ty  to t issue microsomes.  Recen t  work  
has indica ted  several  possible sources for t he  l ipoprotein  
f ract ion f rom skim milk, no t ab ly  the  milk  fa t  globule 
m e m b r a n e  6, the  secre tory  cell p l a sma lemma  7, and  debris  
f rom leucocytes  s. In  non-mas t i t i c  milk, the  first  two  
p robab ly  predominate .  The presen t  r epor t  describes a 
simple m e t h o d  for the  isolation of t he  act ive f rac t ion 
f rom goat  skim milk and demons t r a t e s  t h a t  the  mater ia l  
synthes iz ing  t r iglyceride consists  no t  of 'mi lk  microsomes '  
bu t  ma in ly  if no t  exclusively of p lasma m e m b r a n e  
bounded  pieces of cy toplasmic  mater ia l  f rom the  secre tory  
cell. 

Freshly-secre ted  goat  milk ~ was centr i fuged a t  40,000 g 
for 15 rain in an angle-head ro tor  on a M S E  High  
Speed 25 centr i fuge at  0~ The skim milk f rac t ion  was 
removed  f rom the  sed imen ted  mater ia l  and added  to  5 
volumes of 0.08 2Vs calcium chloride solution. A pellet ,  
fo rmed on cent r i fugat ion  at  400 g or for 5 rain a t  4~ was  
washed  once wi th  10 ml  of 0.15 M KCI solut ion buffered 
wi th  0.1 M phospha t e  (pH, 7.0, 4~ and was t h e n  
suspended  in this  solut ion for incubat ion  in vi t ro  w i th  
(1-~4C)-palmitic acid as descr ibed earlier ~. (Calcium 
chloride solut ions have  been used in a similar man n e r  to 
isolate microsomes f rom cellular homogenatesg) .  The 
pellet  had 80-150% of the  b iosyn the t i c  ac t iv i ty  of an 
equiva len t  volume of 40,000 g skim milk. 

E x a m i n a t i o n  of the  pellet  by electron microscopy 
showed t h a t  it  consis ted main ly  of m e m b r a n e - b o u n d e d  
pieces of cy top lasmic  mater ia l  each wi th  a lipid d rop le t  
bu t  no nucleus (Figure 1). Rough  endoplasmic  re t icu lum 
in sheets,  vesicles (~r swollen c is ternae  was usual ly  
present  in the  pieces wi th  an occasional m i tochondr ion  
(Figures 2 and 3). More rarely pa r t s  of the  golgi appa ra tu s  
could be identif ied,  toge the r  wi th  granule-conta in ing  
vesicles which were ident ical  to  the  golgi vesicles conta in-  
ing casein t h a t  are typica l  of the  lac ta t ing  m a m m a r y  
secre tory  epithel ial  cell. On any  one sect ion the  cy to-  
plasmic pieces var ied  cons iderably  in the  degree of s t ruc-  
tu ra l  p reserva t ion  of the  organelles and could be a r ranged  
in a hypo the t i ca l  sequence of degenera t ion  (Figure 1). 

No sign of any  of the  vesicular  s t ruc tures  charac ter i s t ic  
of the  skim milk l ipoprote in  6, 7 was found in the  p rec ip i t a t e  
f rom calc ium t r ea t ed  skim milk. Au to rad iog raphy  of 
sect ions of the  pel le t  of the  p rec ip i ta ted  mater ia l ,  which  
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had  been incuba ted  wi th  a rad ioac t ive  f a t t y  acid before 
or af ter  precipi ta t ion,  showed s ignif icant  incorpora t ion  
in to  the  lipid drople ts  con ta ined  wi th in  each cy toplasmic  
f r agmen t  (Figures 3 and  4), thus  conf i rming the i r  role in 
t he  synthes is  of t r iglycerides.  In  th is  ins tance  also, 
v i r tua l ly  all the  esterif ied rad ioac t ive  f a t t y  acid (largely 
tr iglyceride) was associated wi th  t he  prec ip i ta te  and very  
l i t t le  (less t h a n  5 %} wi th  t he  s u p e r n a t a n t  layer. Chloro- 
fo rm-me thano l  ex t rac t ion  of the  pel le t  of p rec ip i ta ted  
mater ia l  abol ished the  au torad iographic  reaction.  Fu r the r  
evidence t h a t  the  enzymes  were par t i cu la te  came from 
an expe r imen t  in which  the  40,000 g skim milk was 
passed t h ro u g h  a 3 am mill ipore f i l ter ;  only 15 % of the  
b iosyn the t ic  ac t iv i ty  was in the  f i l t ra te  while the  remainder  
was  on the  filter. 

The reason t h a t  such large (up to 5 ~m) pieces of 
cy toplasmic  mater ia l  r emained  in t he  skim milk even 
af ter  a 15 rain cent r i fugat ion  at  40,000 g was p robab ly  
t h a t  the  lipid drople t  ac ted  as a b u o y a n c y  chamber ,  
ba lancing the  weight  of the  cy toplasm.  The part icles  
could be sed imen ted  by  pro longed cent r i fugat ion  at  
40,000 g or h igher  when the  pieces appeared  in the  fluffy 
layer  on top  of the  casein pellet.  The origin of the  cyto-  
plasmic drople ts  can be accounted  for by  sequent ia l  

Fig. 1. Section through a pellet produced by adding 0.08 M CaC12 to 
goat skim milk and centrifuging the resulting precipitate at 400 g 
for 5 rain. The skim milk is the supernatant produced by centrifuging 
(40,000 g 15 rain) goat milk which is collected at the 2nd of 2-hourly 
milkings after normal milking. The techniques of processing the 
pellet for electron microscopy are described fully elsewhere s. The 
pellet consists of membrane-bounded pieces of cytoplasmic material, 
each containing a large lipid droplet which is not necessarily included 
in this plane of section. The cytoplasm contains endoplasmic reti- 
culum in variable amount and form. Numbers 1-4 make up a possible 
sequence in breakdown of the cytoplasmic pieces. • 3,200. 

Fig. 2. Detail of a cytoplasmic droplet. Note the numerous lamellae 
and vesicles of rough endoplasmic reticulum, 2 mitochondria (arrows) 
and a large central lipid droplet (L). • 15,000. 

Fig. 3. Electron microscope autoradiograph (for method see 15) of a 
cytoplasmic droplet in the ealcimn-induced precipitate from skim 
milk incubated with (14C)-1inolenic acid. There are 5 silver grains 
localized over the central lipid droplet. Note the mitochondria (ar- 
row) in the adjacent cytoplasmic piece, x 62,000. 

Fig. 4. Light microscope autoradiograph (for method seelb of a 
thick plastic section from thin layers of calcium-induced precipitate 
from skim milk. The skim milk was incubated with (3H)-palmitic 
acid prior to calcium treatment. Localization of the silver grains is 
predominantly to the cytoplasmic droplets. • 1,200. 
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fusion of a d j a c e n t  golgi vesicles b y  which  a s ign i f ican t  
a m o u n t  of t he  c y t o p l a s m  is re leased f rom t h e  apex  of the  
sec re to ry  cell as well  as t h e  l ipid drople t .  Th i s  would  be  an 
u n d e r s t a n d a b l e  ex tens ion  of one m e c h a n i s m  a l r eady  
sugges ted  for mi lk  f a t  g lobule  release ~0. I t  could  also 
expla in  the  or igin of the  smal l  pieces of c y t o p l a s m  w i t h  
and w i t h o u t  inc luded  l ipid d rop le t s  p rev ious ly  s h o w n  to  
be p r e s e n t  in  goa t ' s  mi lk  ~. PATTON'S 12 h y p o t h e t i c a l  
m e c h a n i s m  for mi lk  f a t  g lobule  release, d e p e n d i n g  solely 
on t he  specific a t t r a c t i o n  b e t w e e n  t he  l ipids of t h e  secre- 
t o ry  cell p l a s m a l e m m a  and  those  of t h e  cy top lasmic  f a t  
globule,  c a n n o t  so easi ly be  e x t e n d e d  to  exp la in  t he  pres-  
ence of cy top la smic  par t ic les  in milk.  The  decrease  in bio- 
s y n t h e t i c  a c t i v i t y  in mi lk  on s to rage  t, 2 can  be accoun ted  
for b y  a rap id  b r e a k d o w n  in t he  organized  s t r u c t u r e  of t he  
cy top la smic  par t ic les  t h a t  occurs  a f te r  t h e y  are re leased 
f rom t h e  secre tory  ep i the l ium.  

Since m o s t  of t he  cy top l a smic  drople t s  con t a ined  a 
g rea t  n u m b e r  of vesicles or shee ts  of t he  rough  endo-  
p la smic  r e t i cu lum i t  is no t  surpr i s ing  t h a t  t h e y  ac t ive ly  
syn thes ized  t r ig lycer ide  since t h i s  is t h e  si te  of t h a t  
syn thes i s  in  v ivo 1.o. The  p r e p a r a t i o n  h a d  a lmos t  ident ica l  
b i o s y n t h e t i c  p roper t i e s  so t h a t  of t he  sk im mi lk  and  gave 
a s imi la r  p a t t e r n  of p r o d u c t s  w i t h  respec t  to  t ime  as 
was found  earlier".  Stear ic  acid desa tu rase  a c t i v i t y  was 
p r e sen t  as were t he  enzymes  of t he  monoglycer ide  
p a t h w a y .  No s t i m u l a t i o n  of t he  b i o s yn t he t i c  r eac t ion  
was o b t a i n e d  on  add ing  t he  n o r m a l  r ange  of cofactors  
and,  un l ike  sk im milk, add i t i on  of free glycerol  to  t he  
mi lk  h a d  no effect. The  s y s t e m  is, therefore ,  more  ak in  
to m a m m a r y  epi the l ia l  cells used in v i t ro  la t h a n  to  
subce l lu la r  homogenates~4.  Also, t he  par t ic les ,  like 
isola ted m a m m a r y  cells, h a d  up  to twice  the  b i o s y n t h e t i c  
a c t i v i t y  w h e n  p r e p a r e d  in K r e b s - R i n g e r  b i c a r b o n a t e  
buffer  t h a n  in a p h o s p h a t e  buffer  a l t h o u g h  ox ida t ion  of 
(~4C)-glucose to CO 2 could no t  be  conf i rmed  unequivoca l ly .  

The  ab i l i ty  of f resh ly-secre ted  mi lk  f rom goa ts  to  
sus ta in  t r ig lycer ide  b io syn thes i s  was  n o t  due  t h e n  to  
t i ssue  mic rosomes  re leased in to  t h e  mi lk  b y  some process  
of t i ssue  b reakdown .  The  organized  cy top l a smic  s t r u c t u r e  
of t h e  cy top lasmic  d rop le t s  p rov ides  a m u c h  more  unde r -  
s t a n d a b l e  s y s t e m  and one  which  has  been shown in t h i s  
r e p o r t  to  i nco rpora t e  f a t t y  acids b y  the  s tandard au to -  
r ad iog raph ic  t e c h n i q u e s  ~6. 

Summary. The  t r ig lycer ide  b io syn thes i s  wh ich  occurs  in 
f resh ly  secre ted goa t  sk im mi lk  can  be  localized pre-  
d o m i n a n t l y  to  large (1-8 ~xm) pieces of m e m b r a n e -  
b o u n d e d  cy top lasm.  These  c o n t a i n  t he  usua l  cy top la smic  
organel les  (bu t  no  nucleus)  plus  one or more  large l ipid 
droplets .  
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D e n s e  C o r e  V e s i c l e s  i n  C e r e b r a l  C o r t e x  o f  t h e  H u m a n  F e t u s  

P r e l i m i n a r y  s tudies  on  the  fe ta l  h u m a n  cor tex  ind ica te  
t h a t  synap togen i c  a c t i v i t y  is in i t i a t ed  b y  the  8th  week of 
ges ta t ion  1. The  in i t ia l  synap t i c  con tac t s  were descr ibed  
as be ing  axo-dendr i t i c  w i th  all  p r e s y n a p t i c  t e r m i n a l s  
c o n t a i n i n g  t r a n s l u c e n t  sphero ida l  vesicles. T h o u g h  such  
c o n t a c t s  w i t h  t h e i r  associa ted  t r a n s l u c e n t  sphero ida l  
vesicles were n o t e d  to  increase  in f r equency  w i t h  ad-  
v a n c i n g  age, n o t h i n g  was a sce r t a ined  concern ing  t he  
a p p e a r a n c e  of o t h e r  vesicle popu l a t i ons ;  p a r t i c u l a r l y  
those  of t he  dense  core va r i e ty .  I n  view of this ,  t h e  con-  
cern of t h e  p re sen t  r e p o r t  is to  i nves t iga t e  t he  synap t i c  
d e v e l o p m e n t  of t h e  h u m a n  fe ta l  cor tex  in order  to  de- 
t e r m i n e  when  dense core vesicles f i rs t  appear .  

Materials and methods. To th i s  end  cor t ica l  t i ssue  f rom 
10 h u m a n  fe tuses  r a n g i n g  in age f rom 10 to  22 weeks of 
ges t a t ion  was s tudied .  All fe tuses  were o b t a i n e d  t h r o u g h  
h y s t e r e c t o m y  a b o r t i o n  u n d e r  those  provis ions  es tab l i shed  
b y  t h e  c o m m i t t e e  on  h u m a n  e x p e r i m e n t a t i o n  of t he  
Medica l  College of t he  Vi rg in ia  C o m m o n w e a l t h  Un ive r -  
sity.  Tissue b locks  cu t  f rom t he  mid - l a t e ra l  t e l encepha lon  
j u s t  dorsa l  to  t he  p r imord i a l  corpus  s t r i a t u m  were im- 
mersed  in a f ixa t ive  composed  of 2% g lu ta ra ldehyde ,  2% 
p a r a f o r m a l d e h y d e  in a 0.1 M sod ium cacody la t e  buf fe r  
w i t h  0 .01% CaC12. P o s t f i x a t i o n  was ach ieved  in 1% osmic 
acid in buffer,  and  t h e n  t h e  t issue was processed in 
a scend ing  grades  of e t h a n o l  a n d  e m b e d d e d  in E p o n  812. 
T h i c k  a n d  t h i n  sect ions  were cu t  on glass and  d i a m o n d  
kn ives  respect ively .  T h i c k  sect ions  were used for orienta-  

t ion  a n d  t h in  sect ions  were m o u n t e d  on grids, s t a ined  
w i t h  u r a n y l  ace ta te ,  lead c i t r a t e  and  v iewed and  pho to -  
g r a p h e d  on a H i t a c h i  H U - I 2  e lec t ron  microscope.  

Results and discussion. W i t h i n  the  cor tex  of t he  fe tus  
of 10 weeks ges t a t ion  occas ional  synap t i c  con t ac t s  were 
observed .  These  con t ac t s  appea red  to  be conf ined  to 
zones i m m e d i a t e l y  superf icial  and  deep to t he  deve lop ing  
cor t ica l  pla te .  As n o t e d  b y  MOLLIVER et  al. 1, t he  axon  
p r e synap t i c  t e r m i n a l s  con t a ined  on ly  t r a n s l u c e n t  spheroi-  
dal  vesicles. There  was no ev idence  of a n y  vesicles of t he  
dense  core va r i e ty .  By  t he  15 th  week  of ges ta t ion ,  
synap togen ic  a c t i v i t y  was sti l l  conf ined  to t he  i nne r  and 
o u t e r m o s t  aspects  of t he  cor t ica l  p la te .  However ,  t he  
n u m b e r  of s y n a p t i c  con t ac t s  has  s ign i f i can t ly  increased  
and now in a d d i t i o n  to t r a n s l u c e n t  sphero ida l  vesicles 
(Figure 1), vesicles of the  dense  core v a r i e t y  are presen t .  
Such  vesicles are a p p r o x i m a t e l y  700 1,000 A in d i a m e t e r  
and possess  an e lec t ron  dense  core of 400-500 ~ in dia-  
meter .  These  vesicles occur  s ingular ly  or m a y  be mul t ip le  
in  n u m b e r  and  are widespread  in t he i r  d i s t r ibu t ion .  Some 
are found  in axon  cyl inders  e i the r  t o g e t h e r  w i t h  t r a n s -  
lucen t  sphero ida l  vesicles (Figure 2) or  in  close assoc ia t ion  
w i t h  n u m e r o u s  n e u r o t u b u l e s  (Figure 3). O the r s  lie w i t h i n  
distal ,  d i la ted  axon  segmen t s  wh ich  c o n t a i n  a fine 
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