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These observat ions  are signif icant  in t h a t  inorganic 
lead ions are now known to cross the  p lacenta l  membranes  
of at  least  one m a m m a l i a n  species rapid ly  (within 15 min  
of i.v. injection) and in subs tant ia l  amounts  even at  
re la t ive ly  low dosage levels (less t han  3 mg/kg  of mate rna l  
body  weight  in the  group of animals  receiving 20 [zCi of 
210pb(NOa)2 only). Moreover,  the  demons t ra ted  period 
of pe rmeab i l i ty  to lead ions corresponded to the  most  
cr i t ical  stages of organogenesis in this  species. These 
findings poin t  up the  hazard  of even a low level  of envi- 
ronmen ta l  con tamina t ion  wi th  inorganic lead since 
po ten t ia l ly  even  ve ry  small  amounts  of this  meta l  enter ing 
the  ma te rna l  blood s t ream can be t ransferred to the  
embryon ic  or fetal  system. "vVhat const i tutes  a 'safe level '  
of lead in the  blood plasma of m a m m a l i a n  species becomes 
even more of an equivocal  question. 

The  except ional ly  high levels of r ad ioac t iv i ty  observed 
in the  membranes  of the  yolk  sac placenta,  par t icu lar ly  
at  the  earlier pos t in jec t ion  intervals ,  suggests t h a t  in the  
hams te r  this  is the  route  by  which most  lead ions are 
t ransferred f rom the  ma te rna l  blood to the  embryonic  
compar tments .  Only modera te  levels of r ad ioac t iv i ty  were 
ever  observed in the  developing chorioal lantoic  placenta.  
This f inding supports  the  conten t ion  of o ther  invest i-  
gators  2~-23 regarding the  preeminence  of the  yolk  sac 
p lacen ta  in ma te rno-embryon ic  t ranspor t  dur ing the  
ear ly  stages of gesta t ion in m a n y  roden t  species. 

The  general ized d is t r ibut ion  of radioact ive  lead ions 
wi th in  the  tissues of the  exposed embryos  was surprising 
in view of the  h ighly  specific tera togenic  effect of this 
meta l  on the  ta i l  bud of this species12-13. In  fact, lead is 
bu t  one of several  h e a v y  meta ls  2. and numerous  other  
chemical  agents  25 t h a t  produce ra ther  dis t inct  pa t t e rns  of 
deve lopmenta l  mal format ions  in the  embryos  of hamsters  
t r ea ted  dur ing the  te ra togenica l ly  cri t ical  8th day of 

gestation.  The  reason tha t  lead ions exert  a specific 
deleterious effect only on the  developing taft  bud tissues 
of the  embryo  and not  to a detectable  ex ten t  on the  o ther  
rapid ly  developing organ systems to which they  gain 
access dur ing this  period remains an in teres t ing problem. 
I t  is possible t ha t  a t  this  period of embryonic  deve lopment  
this par t icular  sys tem has a special af f in i ty  and sensi t iv i ty  
to lead ions, i.e. there  exists a specific organ:  t e ra togen  
interact ion.  The suggestion 18 t h a t  lead ions interfere wi th  
a cer ta in  enzyme or enzyme sys tem necessary for the  
normal  deve lopment  of the  ta i l  a t  this t ime  meri ts  fur ther  
a t ten t ion  26. 

Zusammen/assung. Tr/~chtigen Goldhamstern  wurde am 
7. und 8. Tag 21~ intravenGs verabreicht .  Von den 
P l acen t amembranen  und v o m  E m b r y o  wurde  radio- 
akt ives  Metall ion s tark aufgenommen und die Ein lagerung 
autoradiographisch  verfolgt .  
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Palliative Effect of Gelatine in Benign Prostatic Hypertrophy 

In  the  course of exper imenta t ion  not  re levant  to the  
present  report ,  i t  was observed t h a t  supp lementa t ion  of 
the  normal  diet  wi th  a to ta l  dai ly  amoun t  of 25 g of 
gelat ine (Knox Gelat ine Inc., Johnstown,  N.Y.,  12095) 
g iven in 2-3 port ions  as a wa te r  suspension subs tan t ia l ly  
relieves the  distressing symptoms  associated wi th  benign 
pros ta t ic  hyper t rophy .  Burn ing  and urgency disappear  as 
the  s t ream enlarges, and the  f requency of mic tu r i t ion  is 
reduced. Ini t ia l ly ,  these symptoms  re turn  p r o m p t l y  after  
the  gelat ine supp lementa t ion  is discontinued.  However ,  
af ter  gelat ine is t aken  for 5-6 months,  a few days discon- 
t inua t ion  is no longer  accompanied  by  as fast  a re turn  of 
the  s y m p t o m s  as in the  beginning, and the  dai ly  dose m a y  
be reduced. The  effects of gelat ine are specific in t h a t  
d ie ta ry  supp lementa t ion  wi th  an equ iva len t  amoun t  of 
mea t  pro te in  is w i thou t  effect. Since these observat ions  
were per ipheral  to o ther  object ives  they  were not  fol lowed 
up exper imenta l ly .  The following is offered ten ta t ive ly .  

Inges t ion  of prote in  results in higher  metabol ic  rate,  
an effect which is accompanied  by  increased body  
t empera tu re  and skin blood flow 1, ~. The  specific d inamic  
act ion of pro te in  is ma in ly  due to a fgw amino acids, 
no t ab ly  glycine, alanine, phenyla lan ine  and tyrosine.  
Glycine,  which const i tu tes  about  25% of gelatine,  induces 
a sustained increase of skin blood flow when taken  oral ly 2. 
I t  is no t  clear to wha t  ex ten t  the  increased skin perfusion 
induced by  gelat ine is due to the  hydro ly t i ca l ly  relesaed 
glycine. The  effect iveness of gelat ine in the  t r e a t m e n t  of 
spli t  nails 3-s appears  to be l inked to its c i rcula tory  effects. 

The pal l ia t ive  effects of gelat ine in pros ta t ic  hyper-  
t r ophy  are t hough t  to be due to a reduct ion  of pros ta t ic  
edema, as this  factor  alone could account  for the  p r o m p t  
amel iora t ion  of ur inary  distress. The  benefits,  if any,  of 
prolonged i m p r o v e m e n t  of drainage of pros ta t ic  acini  
remain  to be determined.  

Search of the  l i te ra ture  revealed a repor t  t h a t  a combina-  
t ion of glycine, alanine and g lu tamic  acid is of va lue  in 
the  relief of u r ina ry  symptoms  associated wi th  benign 
pros ta t ic  hyper t rophy~.  Since relief was of ten associated 
wi th  the  disappearance of mani fes t  edema, the  authors  
concluded t h a t  d isappearance of un i ra ry  distress and 
reduct ion  in the  size of the  pros ta te  were due to the  
diuret ic  act ion of thei r  medicat ion.  

Our observat ions  and conclusions are in line wi th  
those of FEINBLATT and GANr 7, even though  i t  remains  
to be demons t ra ted  t h a t  the  mechan i sm of act ion of the  
amino acid combina t ion  is ident ical  wi th  t h a t  of gelatine.  
Considerations of price, avai labi l i ty ,  pa la tab i l i ty  and 
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i m p r o v e d  phys ica l  f i tness  favor  t he  l a t t e r  as t he  a g e n t  of 
choice. The  p o s t u l a t e d  r educ t i on  of e d e m a  po in t s  to  a 
possible  wider  t h e r a p e u t i c  usefulness  of oral  gelat ine.  

A n o t h e r  pe r iphe ra l  o b s e r v a t i o n  of d i e t a r y  ge la t ine  
s u p p l e m e n t a t i o n  is t h a t  in i t i a l ly  i t  is a ccom pan i ed  b y  a 
feeling of well  be ing  a n d  g rea te r  phys ica l  s t a m i n a  b o t h  of 
wh ich  seem u n r e l a t e d  to  t he  ame l io ra t i on  of u r i n a r y  
distress.  These  sub jec t ive  effects were obse rved  b y  indi-  
v idua l s  who  d id  no t  e x h i b i t  d e m o n s t r a b l e  p r o t e i n  or o the r  
d i e t a r y  deficiency.  The  h i g h  glycine c o n t e n t  of ge la t ine  
m a y  be  more  read i ly  l inked  to these  effects since glycine 
m a y  en t e r  n u m e r o u s  s y n t h e t i c  p a t h w a y s ,  inc lud ing  t h a t  
of s teroids.  Feed ing  of ge la t ine  ha s  been  r epo r t ed  to  
induce  g rea t  phys ica l  o u t p u t  a n d  work  endurance ,  an  
effect  a t t r i b u t e d  to  a more  r a p i d  syn thes i s  of c r ea t ine  s 
a n d  was  be l ieved  to be  benef ic ia l  in t he  m a n a g e m e n t  of 
p a t i e n t s  suffer ing f rom m u s c u l a r  d y s t r o p h y  n .  However ,  
glycine is no t  a p recursor  of c r ea t ine  9, even  t h o u g h  i ts  
inges t ion  induces  p r o m p t  c r ea f inu r i a  9-n.  The  r epo r t  t h a t  
f e e d i n g  of ge la t ine  does no t  increase  muscu l a r  s t r e n g t h  ~ 
does no t  necessar i ly  n e g a t e  t he  f ind ing  of decreased 
muscu l a r  fa t igue  a n d  g rea te r  work  o u t p u t  s . 

An  in t e re s t ing  and  poss ib ly  va luab l e  clue r ega rd ing  t he  
mode  of ac t ion  of ge la t ine  in b e n i g n  p r o s t a t i c  h y p e r t r o p h y  

is t he  o b s e r v a t i o n  t h a t  inges t ion  of th i s  s u b s t a n c e  increas-  
ed t he  work  o u t p u t  of m e n  b y  37% to  240% above  t h e  
con t ro l  t r a i n i n g  level  b u t  was  w i t h o u t  effect  in  w o m e n S  

Rdsumd. La c o n s o m m a t i o n  journa l ig re  de 25 g de g61a- 
t ine  soulage r a p i d e m e n t  les s y m p t o m e s  ur ina i res  accompa-  
g n a n t  l ' h y p e r t r o p h i e  p r o s t a t i q u e  b6nigne.  La  g61atine 
p e u t  @tre tr6s ut i le  dans  le t r a i t e m e n t  de ce d6sordre.  
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Selective Des truct ion  of Adrenerg ic  Nerve  T e r m i n a l s  by Chemica l  Ana logues  of 6 - H y d r o x y d o p a m i n e  

After  i t  h a d  been  shown  t h a t  6 - h y d r o x y d o p a m i n e  
(6-OHDA) se lec t ively  des t roys  adrenerg ic  neu rons  (ter- 
mina l s  on ly  if g iven  to  adu l t  an imals ,  whole  neu r ons  if 
g iven  to n e w - b o r n  animals) ,  t h i s  d rug  b e c a m e  a wide ly  
used e x p e r i m e n t a l  tool  for s t u d y i n g  b o t h  pe r iphe ra l  and  
cen t r a l  a d r e n e r g i c  m e c h a n i s m s  (for references  see 1). 

The  syn thes i s  of ana logues  of 6 - O H D A  was des igned  to  
d i s cove r  even  more  effect ive  c o m p o u n d s  a n d  to  l ea rn  
more  a b o u t  t he  possible  m e c h a n i s m  of ac t ion  b y  com,  
p a r i n g  t he  chemica l  s t r u c t u r e  and  p r o b a b l e  f o r m a t i o n  of 
r eac t i ve  o x i d a t i o n  p r o d u c t s  w i t h  t h e  effect  on  adrenerg ic  
neurons .  

I n  a f i rs t  series of e x p e r i m e n t s  ma le  ~Vistar rats ,  
we igh ing  100-110 g, were in jec ted  i.v. w i t h  2 •  
mmoles  of t h e  var ious  amines  (Table) a t  an  i n t e r v a l  of 20 h. 
On a c c o u n t  of a genera l  h i g h  tox ic i ty ,  t he  dosage of 
severa l  amines  h a d  to  be  r educed  to  2 •  mmoles .  
4 h a f te r  t he  las t  i n j ec t ion  t he  an i m a l s  were killed, t he  
h e a r t  a n d  b r a i n  r ap id l y  r e m o v e d  and  homogen ized  in 
0.4 N HCtO 4. The  n o r e p i n e p h r i n e  (NE) c o n t e n t  was  
d e t e r m i n e d  accord ing  to p rev ious ly  descr ibed  procedu-  
res ~, a Those  ana logues  of 6 -OHDA,  w h i c h  h a d  p roduced  
a m a r k e d  dep le t ion  of N E  in t h e  s h o r t - t e r m  exper imen t s ,  
were f u r t h e r  i nves t i g a t ed  to  eva lua t e  t h e i r  ab i l i ty  to  
p roduce  a long- las t ing  N E  deple t ion.  T he  t r e a t m e n t  was 
t h e  same  as in  t h e  s h o r t - t e r m  e x p e r i m e n t s  b u t  t h e  
an ima l s  were ki l led 7 days  a f t e r  t he  las t  dose. T h e  
d e t e r m i n a t i o n  of the  N E  c o n t e n t  was  e x t e n d e d  to s a l iva ry  
gland,  sp leen a n d  vas  deferens,  whereas  t h a t  of t h e  b r a i n  
was omi t t ed ,  since in t he  s h o r t - t e r m  e x p e r i m e n t s  none  
of t he  c o m p o u n d s  s tud ied  h a d  p roduced  a m a r k e d  reduc-  
t ion  of t he  b r a i n  N E  con ten t .  Those  c o m p o u n d s  w h i c h  
p roduced  a long- las t ing  N E  dep le t ion  were also inves t i -  
ga t ed  for possible  u l t r amorpho log i ca l  changes  in t h e  
adrenerg ic  n e r v e  t e rmina l s .  T he  t r e a t m e n t  was t he  same 
as for t h e  b iochemica l  s tud ies  b u t  t he  an i m a l s  were 
ki l led 24 h a f t e r  i n j ec t ing  t he  las t  dose of t he  drug.  The  
process ing  of t h e  t i ssue  samples  for e l ec t ronmic roscopy  
was  pe r fo rmed  as descr ibed  p rev ious ly  4. 

The  fol lowing groups  of c o m p o u n d s  ( syn the t i zed  b y  
Dr. A. LANGEMANN and  U. FISCHER, Chemica l  Resea rch  
D e p a r t m e n t ,  F. H o f f m a n n - L a  Roche  & Co. Ltd . ,  Basel) 
were c o m p a r e d  (Table) :  a) = - m e t h y l - 6 - O H D A ;  b) analo-  
gues of 6 - O H D A  in wh ich  one of t he  phenol ic  OH=groups 
is rep laced  b y  - O C H  3, -NO~ or - N H ~ ;  c) ana logues  of 
6 - O H D A  in w h i c h  t he  H - a t o m s  of t he  a r o m a t i c  nuc leus  
are rep laced  b y  e i t he r  ha logen  or CH, ;  d) ana logues  of 
6 - O H D A  w i t h  t he  s u b s t i t u t i o n  p a t t e r n  on  t he  nuc leus  
d i f fer ing f rom the  2, 4, 5-type.  

The  i n t r o d u c t i o n  of an  = -me thy l  group,  r ende r ing  t he  
a m i n e  r e s i s t a n t  to  m e t a b o l i s m  b y  m o n o a m i n e  oxidase,  
d id  no t  m a r k e d l y  increase  t h e  p o t e n c y  of 6 -OHDA.  Th i s  
is in  a g r e e m e n t  w i t h  t he  o b s e r v a t i o n  t h a t  in  t he  pe r iphe ry  
p r e t r e a t m e n t  w i t h  m o n o a m i n e  oxidase  i nh ib i t o r s  does 
no t  increase  t he  effect  o f  6 - O H D A  (unpub l i shed  results) .  
However ,  in  t he  b r a i n  t he  effect  of i n t r a v e n t r i c u l a r l y  
in j ec ted  6 - O H D A  is m a r k e d l y  p o t e n t i a t e d  a f te r  i n h i b i t i o n  
of m o n o a m i n e  oxidase,  p a r t i c n l a r l y  t h e  effect on  t he  
dopamine rg i c  neu rons  ~. O-Methy la t ed  de r iva t ives  and  
d ipheno l s  (see Table ,  c o m p o u n d s  Nos. 3 and  17) p roduced  
ne i t he r  a shor t  no r  a long- las t ing  dep le t ion  of NE,  m o s t  
p r o b a b l y  due  to  a lack of t r a n s p o r t  t h r o u g h  t he  n e u r o n a l  
m e m b r a n e  of t he  adrenerg ic  neuron .  Of t he  2 n i t r od iphe -  
nols, on ly  c o m p o u n d  No. 5 p roduced  a sho r t - l a s t ing  
deple t ion ,  whereas  c o m p o u n d  No. 6 w a s  ineffect ive.  Th i s  
f ind ing  was r a t h e r  unexpec ted ,  since a t  leas t  a pa r t i a l  
m e t a b o l i c  convers ion  in to  t he  co r respond ing  amine-  
de r iva t i ve s  could be  expected .  These  l a t t e r  c o m p o u n d s  
(Nos. 7, 8, 9) were no t  on ly  h igh ly  eff ic ient  deple tors  of 
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