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in a t  leas t  s o m e  of t he  cells. A l t h o u g h  t h e  cells gave  a 
f rac t iona l  resealed v o l u m e  of on ly  4 0 0 ,  no obv ious  dif- 
fe rences  in m o r p h o l o g y  could  be obse rved  to  s e p a r a t e  
the  cells in to  2 popu la t ions ,  a n d  all ceils showed  some  
sur face  i r regular i t ies  t~. 

Resumen. E1 con ten ido  de Cationes en u n a  p r e p a r a c i 6 n  
de er i t roc i tos  resel lados,  u sado  como cri terio de resellado, 
di6 u n  v o l u m e n  parc ia l  de 40%.  La  morfo log ia  de la 
superf ic ie  de d i ch a  p r epa rac idn  ha  sido i n v e s t i g a d a  me-  
d i an t e  el microscopio  electr6nico de barr ido.  T o d a s  las 
c61ulas p r e s e n t a b a n  i r regu la r idades  en su superf icie .  La  
d i s t r ibuc i6n  det  v o l u m e n  de c61ulas rese l ladas  m e d i d a  en 

el c o n t a d o r  electrdnico de c~Iulas es d i fe ren te  de la de 
celulas  in t ac ta s ,  pero las d i fe renc ias  morfo l6gicas  obser-  
v a d a s  no eran  suf ic ien tes  p a r a  d i s t i n g u i r  en t r e  c~lulas 
rese l ladas  y pe rmeab les .  
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Suppressed Multiplication of Pulmonary Tubercle Bacilli in Bacillary Trypsin Extract-Immunized 
Mice 

P rev io u s  ev idence  t h a t  baci l lus-free,  wa te r - so lub le  ex- 
t r a c t s  of t r y p s i n - d i g e s t e d  tube rc le  bacilli  will i m m u n i z e  
mice  an d  gu inea -p igs  specif ical ly  aga in s t  e x p e r i m e n t a l  
t ube rcu los i s  x-~. h a s  been  indirect .  He re in  we p r e s e n t  
d i rec t  c o n f i r m a t i o n  of this .  

Materials and methods. P r e p a r a t i o n  of our  i m m u n o g e n  
ha s  been  de ta i led  p r ev ious ly  ~4. CF-1 female  mice  used  in 
g roups  of 30 were  in jec ted  s.c. on d a y s  0 a n d  7 w i th  0.1 ml  
v o l u m e s  of water - in-o i l  emu l s ion  5, c o n t a i n i n g  e i ther  no 
a n t i g e n  ( n o n i m m u n e  con t ro l  group)  or c o n t a i n i n g  0.25 m g  
q u a n t i t i e s  of t r y p s i n  e x t r a c t  ( test  group) or ace tone-k i l led  
bacil l i  ( i m m u n e  con t ro l  g roup ;  cf. ref. 5. On  d a y  .35 each  
m o u s e  was  in fec ted  i.v. w i t h  0.2 ml  of a second  sub-  
c u l t u r e  o n  Midd leb rook  7H9  m e d i u m  of h u m a n - t y p e  
tube rc le  bacilli, m a i n t a i n e d  in s tock  cu l tu re  on K i r s c h n e r  
m e d i u m .  L u n g s  were r e m o v e d  f rom 3 mice  of each  g roup  
a t  va r ious  i n t e r v a l s  a f t e r  infect ion,  h o m o g e n i z e d  asep-  
t ica l ly  in 10 ml  of 7H9 m e d i u m ,  and  p l a t ed  b y  t he  drop  
t e c h n i q u e  6 in serial  10-fold d i lu t ions  in dup l i ca t e  on 
Midd lebrook  7H10 m e d i u m .  Colonies were c o u n t e d  a f te r  
4 weeks '  i n c u b a t i o n  a t  37 ~ and  resu l t s  are  r epo r t e d  
here  in m e a n  t o t a l  cu l t u r ab l e  tuberc le  bacil l i  per  se t  
of lungs .  

Results. Our  d a t a  are s u m m a r i z e d  in t he  Figure .  Chal-  
lenge in fec t ions  for t hese  3 e x p e r i m e n t s  read  45 (on t h e  
K l e t t - S u m e r s o n  color imeter) ,  12, a n d  45, respec t ive ly .  
H 3 7 R v  tube rc le  bacil l i  were used  for t he  f i rs t  2 exper i -  
m e n t s  a n d  E r d m a n  for t he  th i rd ,  c o n s t i t u t i n g  severe,  
mod e ra t e ,  a n d  v e ry  severe  chal lenges ,  respec t ive ly .  

As seen, i m m u n i z a t i o n  w i th  e i ther  t r y p s i n  e x t r a c t  or 
ace tone-k i l led  bacil l i  s i gn i f i can t ly  supp re s sed  p u l m o n a r y  
tuberc le  baci l lus  mul t ip l i ca t ion .  Th i s  bac t e r io s t a t i c  im-  
m u n i t y  was  m o re  obv ious  a g a i n s t  h e a v y  t h a n  a g a i n s t  
m o d e r a t e  chal lenge,  a n d  it  did no t  a p p e a r  un t i l  a f t e r  
t he  12th d a y  of infec t ion.  

Discussion. Th ese  e x p e r i m e n t s  ind ica te  t h a t  t h e  lungs  
of t r y p s i n  e x t r a c t - i m m u n i z e d  mice  supp re s s  bac i l l a ry  
m u l t i p l i c a t i o n  j u s t  as ha s  been  repor t ed  for the  l u n g s  of 
B C G - i m m u n i z e d  m i c e L  s, i nc lud ing  even  t he  puzz l ing  b u t  
we l l -conf i rmed  ~, c o m m o n l y  descr ibed  de lay  in t he  ap-  
p e a r a n c e  of bac te r ios ta s i s .  R e a s o n s  for th i s  12-day de lay  
are unc lea r  b u t  m a y  re la te  to  t he  use  of Tween-80  in 
cha l l enge  bac i l lus  cu l t u r e  m e d i u m .  I t  is a b s e u t  w h e n  
T w e e n  is n o t  u sed  9 -n  a n d  t h u s  m a y  n o t  be a s soc ia t ed  
w i t h  t i m e  r eq u i r ed  for m u l t i p l i c a t i o n  of cha l lenge  bacil l i  

to  a p o s t u l a t e d  level suf f ic ien t  to evoke  local i m m u n i t y  12. 
T h e  de lay  also is avo ided  w he n  T w e e n - c u l t u r e d  bacilli  
are used  for cha l lenge  if T w e e n - g r o w n  i m m u n i z i n g  bacilli  
are de l ivered  d i rec t ly  to  m o u s e  l ungs  b y  aerosol  or i.v. 
in jec t ion  13. P e r h a p s  T w e e n - a s s o c i a t e d  tuberc le  bacil l i  
h a v e  an  i m m u n o g e n i c  speci f ic i ty  of t he i r  own. Th i s  could 
exp la in  w h y  RIBI e t  al. 14 f o u n d  t h a t  in c o n t r a s t  to R ib i ' s  
'oil d i s r u p t i o n  p r o d u c t '  a n d  to BCG, Y o u m a n s '  ' pa r t i cu -  
la te  f rac t ion  '15 i m m u n i z e d  mice poor ly  aga ins t  e i ther  
i.v. or a i rborne  cha l lenge ;  because  in these  e x p e r i m e n t s  
b o t h  i m m u n i z i n g  a nd  cha l l eng ing  bacil l i  and  t he  oil 
d i s r u p t i o n  p r o d u c t  were a t  one t i m e  or a n o t h e r  in the i r  
use  exposed  to Tween ,  w he re a s  t he  pa r t i c u l a t e  f rac t ion  
w a s  not .  
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Graphic summaries of increases in the lung populations of chal- 
lenging tubercle haeilli in i~Olfiliunune (w-o), imnmne (Bac.), and 
trypsin extract-immunized (T.E.) mice. Data points for experiments 
2 and 3 are mean values from triple sets of lungs, but  some of those 
for experiment 1 are for less because contamination interfered with 
readings on several sample plates. 

A n  a d d e d ,  b u t  r e l a t e d ,  c o m p l i c a t i o n  o f  u s i n g  m i n u t e  
c h a l l e n g e  i n f e c t i o n s  m a y  a c c o u n t  for  f i n d i n g s  13, 16 t h a t  
m i c e  v a c c i n a t e d  s.c. w i t h  B C G  a p p e a r  t o  h a v e  n o  p r o -  
t e c t i o n  a g a i n s t  i n t r a p u l m o n a r y  m u l t i p l i c a t i o n  o f  t h e  
c h a l l e n g e  bac i l l i  ( g r o w n  w i t h  T w e e n ) .  W e  m i g h t  h a v e  
s e e n  t h e  s a m e  r e s u l t  in  o u r  s e c o n d  e x p e r i m e n t  h a d  we  
u s e d  a s o m e w h a t  l ower  c h a l l e n g e  i n f e c t i o n .  H e n c e ,  u n l e s s  
t u b e r c u l o i m m u n i t y  is i n d u c e d  b y  a T w e e n - a s s o c i a t e d  i m -  
m u n o g e n  a p p l i e d  d i r e c t l y  t o  t h e  l u n g s ,  o r  u n l e s s  c h a l l e n g e  
w i t h  T w e e n - g r o w n  bac i l l i  s u f f i c e s  to  c a u s e  p r o g r e s s i v e  
b a c i l l a r y  m u l t i p l i c a t i o n  in  u n i m m u n i z e d  m i c e  b e y o n d  2 
w e e k s ,  a n  a c q u i r e d  i m m u n i t y  a c t u a l l y  p r e s e n t  m a y  n o t  
be  d e t e c t e d  b y  T w e e n - g r o w n  c h a l l e n g e  baci l l i~L 

Zusammen[assung: E x t r a k t e  a u s  T u b e r k e l b a z i l l e n ,  d ie  
m i t  T r y p s i n  v e r d a u t  w e r d e n ,  e r z e u g e n  in  M ~ u s e n  e in e  
T b c - I m m u n i t ~ t t ,  d ie  j e n e r  d u r c h  B C G  e n t s p r i c h t .  
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T h e  Effect  of P i n e a l e c t o m y  and E n v i r o n m e n t a l  L igh t ing  on the G o n a d a l ,  T h y r o i d ,  and  T o t a l  B o d y  
W eight  of F e m a l e  L o n g - E v a n s  Rats  

T h e  m a m m a l i a n  p i n e a l  g l a n d  h a s  b e e n  a s s i g n e d  v a r i o u s  
p o s s i b l e  ro les  in  n o r m a l  p h y s i o l o g y  D o m i n a n t  a m o n g  
p r e s e n t  t h e o r i e s  a r e  t h o s e  w h i c h  a s c r i b e  to  t h i s  o r g a n  a 
p o s s i b l e  h o r m o n a l  i n f l u e n c e  u p o n  t h e  g o n a d s  1-6. T h e  
p i n e a l  c o n t a i n s  l a rge  a m o u n t s  of  s e r o t o n i n  a n d  t h i s  
a m i n e  u n d e r g o e s  a c i r c a d i a n  r h y t h m  5,7 10. S e r o t o n i n  is 
c o n v e r t e d  i n t o  m e l a t o n i n  ( N - a c e t y l - 5 - m e t h o x y t r y p t a -  
m i n e )  b y  t h e  e n z y m e  h y d r o x y i n d o l e - o - m e t h y l  t r a n s t e r a s e  
( H I O M T )  2,5,n.  T h i s  e n z y m e  is t h o u g h t  to  be  loca l i zed  
e x c l u s i v e l y  in  t h e  p i n e a l  g l a n d  in m a m m a l s .  A c t i v i t y  of  
t h i s  e n z y m e  is t h o u g h t  to  be  c i r c a d i a n  a n d  l i g h t  i n f l u e n c e d ,  
i n c r e a s e d  in  d a r k  a n d  d e c r e a s e d  in l i gh t .  E v i d e n c e  for  
t h i s  p h e n o m e n o n  h a s  b e e n  q u i t e  c o n t r a d i c t o r y  z,3,~a-n. 

M o s t  c u r r e n t  t h e o r i e s  on  p i n e a l  c o n t r o l  of  t h e  g o n a d s  
h a v e  s t e m m e d  f r o m  t h e  h y p o t h e s i s  t h a t  t h i s  i n f l u e n c e  is 
m e d i a t e d  v i a  p i n e a l  m e l a t o n i n  w h i c h  s u p p o s e d l y  a c t s  to  
i n h i b i t  t h e  g o n a d s ;  m e l a t o n i n  l eve l s  a r e  t h o u g h t  to  be  
c o n t r o l l e d  b y  e n v i r o n m e n t a l  l i g h t i n g  t h r o u g h  H I O M T  
a c t i v i t y  2,~,~6. E v i d e n c e  for t h i s  h y p o t h e s i s  h a s  b e e n  
i n d i r e c t  a n d  is d e r i v e d  f r o m  r e p o r t s  t h a t :  (1) r a t s  k e p t  
in  c o n t i n u a l  l i g h t  h a v e  h y p e r t r o p h i e d  o v a r i e s  w h i l e  r a t s  
k e p t  in  t o t a l  d a r k  h a v e  a t r o p h i e d  ova r i e sa ,~  ; (2) m e l a t o n i n  
i n j e c t i o n s  c a u s e  o v a r i a n  a t r o p h y  in  t h e  r a t  16,1v a n d ,  
(3) o v a r i e s  h y p e r t r o p h y  f o l l o w i n g  p i n e a l e c t o m y 1 , 1 8 .  

B e c a u s e  o f  t h e  p i n e a l - g o n a d a l  h y p o t h e s i s  a n d  t h e  va r i -  
o u s  r e p o r t e d  i n t e r a c t i o n s  b e t w e e n  g o n a d s ,  e n v i r o n m e n t a l  
l i g h t i n g ,  a n d  t h e  p i n e a l  g l a n d ,  i t  w a s  d e e m e d  s i g n i f i c a n t  
to  e x a m i n e  g o n a d a l  w e i g h t  in r e l a t i o n  to  p i n e a l e c t o m y  

w h e n  c o u p l e d  w i t h  v a r i a t i o n s  in e n v i r o n m e n t a l  l i g h t i n g  
c o n d i t i o n s .  S ince  i t  h a s  b e e n  r e p o r t e d  t h a t  p i n e a l  m e l a -  
t o n i n  m a y  a c t  to  i n h i b i t  t h e  s e c r e t i o n  of  t h y r o x i n  ~u, t h e  
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