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h e a r t b e a t  suggests  the  poss ibi l i ty  t h a t  t h e r m o t h y r i n e  
m a y  p lay  a role in the  s y m p t o m a t o l o g y  of Grave ' s  disease, 
a n d  so the  p resen t  e x p e r i m e n t s  m a y  h a v e  a bear ing  o n  
t he  t h e r a p e u t i c  ac t ion  of  th iourac i l .  

Microincineration of Sea Urchin Eggs 
during Cleavage 

In  co nnec t i on  w i t h  prev ious  s tudies  on the  phys io logy  
of fe r t i l i za t ion  in sea u rch in  1,I,S and  w i t h  some works  
b e i n g  c a r r i e d  o n  a c t u a l l y  o n  t h e  inorgan ic  me ta -  
bo l i sm d u r i n g  fe r t i l i za t ion  4 i t  b e c a m e  e v i d e n t  t h a t  a 
cy to log ica l  analys is  of  t he  ashes d i s t r i bu t ion  in t he  
same  m a t e r i a l  du r ing  fer t i l iza t ion  and  c leavage,  could  
be of in teres t .  

Eggs  of Paracentrotus liv., Arbacia pust. and  Sph~r- 
echinus gran. unfer t i l i zed  a n d  in va r ious  per iods  of  t he  
one-cel l  s t age  a f te r  fer t i l iza t ion,  were  f ixed  in formal in ,  
se~ctioned a f te r  pa ra f f in  inclusion and  inc ine ra t ed  accord-  
ing to  t he  Po l i ca rd ' s  t echn ique .  

I n  t h e  c y t o p l a s m  of unfer t i l i zed  eggs the  ashes are  
qu i t e  r egu la r ly  d i s t r i bu t ed  (fig. 1). S o m e t i m e s  t h e y  are  
a r r a n g e d  a r o u n d  vacuoles .  B u t  t h a t  m a y  be cons idered  
as an  a r te fac t .  The re  is also a s l ight  a c c u m u l a t i o n  of  
ashes t o wards  t he  cor tex ,  t h e  o u t e r m o s t  pa r t  of which  
is e x t r e m e l y  res i s ten t  to inc inera t ion .  I t h i n k  this  to  be 
due  to  t he  l ipidic cons t i t u t i on  of the  cor tex .  

A f t e r  fe r t i l i za t ion  th is  p ic tu re  does n o t  change  in t he  
v e r y  f i rs t  m o m e n t .  The  fer t i l iza t ion  m e m b r a n e  shows 
no ashes.  

W h e n  the  eggs reach  t h e  s t ad ium  of the  m a x i m u m  
e x p a n s i o n  of t he  spermas te r ,  t he  ashes do show a radia l  
a r r a n g e m e n t  t owards  t he  cen t ra l  p a r t  of t he  egg, where  
t h e  nuc leus  c a m e  to  lie {fig. 2). M o s s ~  5 has  expressed  
t h e  op in ion  t h a t  t he  r ad ia t ion  of t he  spe rmas te r  " is  
f o r m e d  b y  rad ia l  o r i en t a t i on  of the  fibrils of the  s truc-  
t u r e d  phase  a r o u n d  the  nuc leus" .  I t  would  be of in te res t  
to  dec ide  w h e t h e r  t he  inorgan ic  ma te r i a l  is bound  to  t he  
" s t r u c t u r e d "  phase  or  to  t h e  " e n c h y l e m a " .  B u t  so far  
this  m u s t  be  le f t  open.  

I n  a l a t e r  s tage,  when  the  rad ia t ion  is g radua l ly  
f l a t t ened  a n d  t r a n s f o r m e d  in t he  so-called " n u c l e a r  
s t r e a k " ,  t h e  rad ia l  o r i en t a t i on  of ashes  en t i r e ly  dis- 
appe;~rs. F i n e  ashes do  t h e n  c lear ly  a c c u m u l a t e  in t he  
equa to r i a l  zone  of t h e  egg, whi l s t  t he  r e m a i n d e r  of t he  
c y t o p l a s m  - w i t h  e x c e p t i o n  of  a large cor t ica l  zone -- 
seems to  c o n t a i n  on ly  a v e r y  scan t  a m o u n t  of ashes 
(fig. 3). This  a c c u m u l a t i o n  of ashes  preceeds  t he  form- 
a t ion  of  t h e  l i t t l e  spindle ,  wh ich  deve lops  inside t he  
nuc lea r  s t r eak  (MONNI~S), and  is m u c h  more  e x t e n d e d  
t h a n  the  t rue  l i t t l e  sp indle  itself. 

A t  the  t i m e  t h e  sp indle  i~ fu l ly  e x p a n d e d  i t  shows a 
v e r y  s t rong  c o n c e n t r a t i o n  of ashes and  all  a round  the  
sp indle  f igure  t h e  ashes  are  rad ia l ly  a r r anged  (fig. 4 
and  5). T h e  m a t e r i a l  of t h e  spindle  p rooves  to  be m a r k e d l y  
res is ten t  aga ins t  inc inera t ion .  This  m a y  perhaps  be due  
to  its h igh  c o n t e n t  of r ibonucle ic  acid, as i t  was po in ted  
ou t  by  BRACHET 6. The  zone of the  as t rospheres  is some- 
w h a t  poore r  in ashes  and  somet imes  appears  even  corn- 
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p le te ly  free of it. The  accumula t i on  of ashes in t he  spindle  
remains  ev iden t  up to  the  end of t he  c leavage  and  no 
difference was found in t he  var ious  s tages  of the  mi to t i c  
cycle.  The re  is also no change  in t h e  p ic tu re  of the  
cor t ica l  layer .  

The  h igh  c o n t e n t  of inorganic  ma te r i a l  in t h e  spindle  
seems to  be i m p o r t a n t .  BERNAL 1 has  considered the  
spindle  f igure as a t a c to id  m a d e  up of long-shaped  pro- 
te in  part ic les .  F u r t h e r m o r e  i t  was s t a t ed  t h a t  t he  

Fig. 1. Unfertilized egg. 

Fig. 2. Spermaster stage. Fig. 3. Stage of nuclear streak. 

Fig. 4. Egg in metaphase. Fig. 5. Egg in anaph ase. 

Ashes distribution in eggs of Paracentrotus liv. 

a m o u n t  of sal ts  p lays  an  i m p o r t a n t  p a r t  in t h e  a r range-  
m e n t  of t he  par t ic les  in t he  t ac to id  itselff.  On the  
c o n t r a r y  one has to  bear  in m i n d  t h a t  Sco'rT 3 failed to  
f ind a n y  ashes in t he  spindle  in mitos is  of somat ic  cells, 
H o w e v e r  in t h e  pa r t i cu l a r  case of t he  sea urch in  egg 
m y  results ,  t o g e t h e r  w i th  those  of  t h e  chemica l  and  
u l t r a s t r u c t u r a l  analysis ,  can  pe rhaps  lead nea re r  to  the  
ins ight  of t he  n a t u r e  of t he  spindle.  A. MONROY 

Zoological  S ta t ion ,  Naples ,  Oc tober  15, 1946. 

Zusammenlassung 
I m  Z y t o p l a s m a  der  u n b e f r u c h t e t e n  Seeigeleier  sind 

die Aschen  gleichm/iBig ve r t e i l t ;  gegen die Kor t ika l -  
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schicht  s ind sie h ingegen  e twas  angeh~iuft.  N a c h  der  
Be f ruch tung ,  im S p e r m a s t e r - S t a d i u m ,  o rdnen  sich die 
Aschen  radi/ ir  u m  den  zen t ra l  ge legenen Kern .  E i n e  
s ta rke  A s c h e n a n s a m m l u n g  f inde t  sich an  der  Stel le  der  
Spindel .  

Urine Therapy 

In  1927 I descr ibed  1 how recu r r en t  herpes  could  be 
cured  by  v a c c i n a t i n g  the  c o n t e n t s  of a m a t u r e  vesicle  
in to  t he  skin of t he  fore-arm,  a p rocedure  no t  dissimilar  
to the  smal l -pox  vacc ina t ion .  Af te r  an incuba t ion  per iod 
of a few days  this  a u t o - v a c c i n a t i o n  wi th  t he  pa t i en t s  own 
(weakened) virus,  is fol lowed by  a general  feelfng of 
d i scomfor t  and  mala ise  which is of ten  accompan ied  by  
a s l ight  rise in t empe ra tu r e ,  pains  in t he  l imbs  and  sore 
th roa t .  W h e n  these  s y m p t o m s  h a v e  subsided,  t he  herpes  
does n o t  r ecu r  a t  all,  or  on ly  a f te r  a v e r y  long t ime .  
This  t h e r a p y  has  since been used ex t ens ive ly  and  has  
p r o v e d  i ts  va lue  s. 

Consequent ly ,  t he  d i scove ry  t h a t  hepa t i t i s  infect iosa  
is a v i rus  disease t r a n s m i t t e d  by  means  of t h e  excre-  
men t s  induced  me to  t r y  au tov i ru s  t h e r a p y  agains t  this  
disease too, b u t  using the  ur ine  of  t he  pa t i en t  for 
vacc ina t ion .  The  resul t  of t he  t r ia l  was t h a t  t he  ic terus  
disappeared,  the  enlarged  l iver  which  had been  sensi t ive  
to pressure shrank  and  lost its sens i t iv i ty ,  t he  in tes t ina l  
compla in t s  improved ,  the  general  feebleness d isappeared,  
the  van  der  Bergh  reac t ion  of the  urine diminished,  and  
all t he  o the r  s y m p t o m s  of the  hepa t i t i s  infect iosa  sub- 
sided. These  cures  were  observed  whe the r  t he  cases 
were acu te  or  of long s tanding .  

Fo l lowing  up this  exper ience  it  was na tu r a l  to a t t e m p t  
the  t r e a t m e n t  of  o the r  v i rus  diseases wi th  urine.  Con- 
s e q u e n t l y  I a m  now able  to  r epor t  t h a t  ur ine  in jec t ions  
have  a beneficial  effect  upon  whoop ing-cough  and  
m u m p s ,  t h o u g h  the  n u m b e r  of  cases so t r e a t e d  is as  y e t  
fa r  t o o  smal l  t o  a l low of a def in i te  j u d g e m e n t  as to  t he  
effects  and  eff ic iency of  th is  m e t h o d  of t r e a t m e n t .  The  
response of  whoop ing-cough  to  t he  ur ine  t r e a t m e n t  led 
me to  be l ieve  in t he  v i rus  r a t h e r  t h a n  in t he  bac te r ia l  
or igin of this  disease. 

I n  fac t  m y  r e c o m m e n d a t i o n  to  use t he  ur ine  of t h e  
in fec ted  person for a u t o - v a c c i n a t i o n  is only  en ex tens ion  
of t he  m e thods  of JENNER and  PASTEUR and  there fore  
i t  is s t range  t h a t  a u t o - u r i n e  vacc ina t ion  has no t  been 
used before. The  main  difference be tween  the  PAStEUR- 
JENNER me thods  and  au to -u r ine  t h e r a p y  lies in t he  
fact  t h a t  by  inocula t ing  the  fresh ur ine  of t he  pa t i en t  
the  ac t ive  infect ious  ma te r i a l  has been  weakened  by  
passage t h rough  the  rec ip ients  own body.  I am  convinc-  
ed f rom m y  experience t h a t  i t  is wor th  while  in- 
ves t iga t ing  this  m e t h o d  sys t ema t i ca l ly  w i t h  respect  to  
all  infect ious  diseases. 

Morever ,  dur ing  the  appl ica t ion  of th is  t h e r a p y  I ob-  
se rved  some r emarkab l e  effects.  A m o n g  m y  first  pa- 
t i en t s  w h o m  I t r e a t ed  by  the  ur ine  t h e r a p y  the re  was  a 
typ ica l  case of a s thma .  I m m e d i a t e l y  a f t e r  t he  first  
in jec t ion  and  before  t he  vacc ina t ion  ef fec t  had  t i m e  to  
develop ,  th is  pa t i en t  lost  his da i ly  a t t a cks  of a s t hma .  
Fo l lowing  up  this  clue, I found  t h a t  a n a p h y l a c t i c  per-  
sons could  be desensi t ized by  t h e  au to -u r i ne  in jec t ion .  
Su b s eq u en t  inves t iga t ions  conv inced  me  t h a t  t h e  au to-  
ur ine  t h e r a p y  could  be used wi th  cons iderable  a d v a n t a g e  
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aga ins t  all  k inds  of a n a p h y l a c t i c  diseases, such  as hay -  
fever,  ur t icar ia ,  d i s funct ion  of  t he  in tes t ina l  t r a c t  such 
as c ramps ,  meteor i sm,  etc.  I t  r e l i eved  migra ines  a n d  
o the r  spas t ic  condi t ions .  

Since I s t a r t ed  the  au to -u r ine  t h e r a p y  two  years  ago 
I h a v e  g iven  severa l  h u n d r e d  in jec t ions  and  I h a v e  
no t  come  across a single case where  t he  p a t i e n t  suffered 
a n y  harm.  I t  is for th is  reason and  because  the  m e t h o d  
is so s imple  t h a t  i t  can  be used by  any  p r ac t i t i one r  
w i t h o u t  a n y  difficult ies,  t h a t  I dec ided  to  pub l i sh  m y  
f indings a t  th is  ear ly  s tage.  The  obse rva t ions  which 
I h a v e  q u o t e d  are  w i t h o u t  d o u b t  suff ic ient  to  ind ica te  
to  t he  e x p e r t  t h a t  a comp le t e ly  new field of research  is 
being opened  up which m a y  en ta i l  cons iderab le  addi -  
t ions to our  knowledge  of bac te r io logy ,  i m m u n o l o g y  and  
serology.  A first  s tep  in th is  d i rec t ion  will  obv ious ly  
be t he  e x a m i n a t i o n  f rom an  i m m u n o l o g i c a l  po in t  of  
v iew of t he  subs tances  secre ted  in t h e  u r ine  in t h e  course  
of t h e  va r ious  in fec t ious  diseases,  in t h e  s a m e  s y s t e m a t i c  
m a n n e r  in which  the  b lood a n d  o t h e r  b o d y  f luids h a v e  
been e x a m i n e d .  

Practical considerations 

The fresh ur ine  of m e n  is p rac t i ca l ly  steri le,  and  t h a t  
of w o m e n  too  if t he  ex te r io r  gen i t a l i a  h a v e  been  c leaned  
previous ly .  Fo r  purposes  of i m m e d i a t e  i n j ec t ion  the  
ur ine  there fore  m a y  be col lec ted  d i r ec t l y  in to  s ter i le  
vessels. I f  the  ur ine  is to  be s tored,  i t  m u s t  be  f i l tered 
t h rough  a fine grade bac te r ia l  f i l ter  by  means  of a suc t ion  
pump .  Since mos t  of t he  ac t ive  subs tances  in t he  ur ine  
are  unaf fec ted  by  shor t  boil ing,  t he  u r ine  can  be steri l-  
ized. There  is ev idence  t h a t  some of t he  ac t i ve  subs tances  
such as those  which  affect  anaphy lax i s ,  a re  w e a k e n e d  
by  this  t r e a t m e n t .  The  ur ine  m a y  also be m a d e  su i tab le  
for p ro longed  s torage  by  add i t i on  of  t he  usua l  disin-  
fec tan ts  (Phenol  etc.).  

The  app l ica t ion  is v e r y  s imple  indeed.  T h e  mos t  sui t -  
able  m e t h o d  is i n t r ag lu t ea l  in jec t ion .  W h e n  us ing  ur ine  
as an  a u t o - v a c c i n e  I found  t h a t  usua l ly  one  in jec t ion  
of a q u a r t e r  to  a ha l f  c m  3 of fresh u r ine  is suff icient .  I n  
anaphy l ac t i c  cases I h a v e  found  i t  usefu l  to  s t a r t  w i th  
5 cm s of  fresh ur ine  and  to  r e p e a t  t h e  in jec t ions  w i t h  
d imin ish ing  doses down to  ½ cm s of  f resh  urine.  A f t e r  
the  f irs t  injection,  the  subsequen t  doses  a re  n o t  ad-  
min i s t e red  unt i l  the  p rev ious  r eac t i on  has  subs ided  i .e.  
a t  in te rva l s  of 3-7 days .  

E]/ects ot the urine injections 

AlmoSt  w i t h o u t  excep t ion  t h e  f irs t  in jec t ions  are  
comple te ly  painless  b u t  m a y  be s o m e t i m e s  a s soc ia t ed  
wi th  a feeling of l imping.  Af t e r  seve ra l  in jec t ions  an  
Ar thus  effect  m a y  develop .  The  po in t  of in jec t ion  
m a y  deve lop  an in te rs t i t i a l  i n f l a m m a t i o n  and  cedemat -  
ous swelling. These  local reac t ions  usua l ly  d i s appea r  
wi th in  30 hours.  Ne i t he r  wi th  fresh nor  w i t h  p re se rved  
ur ine  h a v e  I eve r  found  puru lence  o r  necrosis.  

On  the  o the r  h a n d  the  genera l  r eac t ion  of  t h e  o r g a n i s m  
m a y  be  of m a n y  d i f fe ren t  kinds.  I n  m o s t  cases t h e  
p a t i e n t  does n o t  suffer  a n y  u n d u e  distress.  N o w  a n d  
t h e n  t h e  t e m p e r a t u r e  m a y  rise to  100 ° F a few hours  
a f t e r  t h e  in jec t ion ,  b u t  on ly  for a br ie f  per iod.  P e r h a p s  
t h e  m o s t  characteristic reac t ion  to  th is  t h e r a p y  is t he  
v e r y  in tense  psychologica l  depress ion wh ich  has  been  
c o m m e n t e d  on by  m a n y  pa t ien t s .  

Genera l ly  speaking,  t he re  are  m a n y  analogies  be 
tween  the  effect  of the  ur ine  in jec t ion  on t h e  h u m a n  and  
the  anaphy l ac t i c  shock  as obse rved  in e x p e r i m e n t a l  
animals .  The  effect  on an ima l s  consis ts  m a i n l y  of 
sneezing,  t ick l ing  of the  nose, rest lessness,  d i scharge  of 


