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T h e  D i s t r i b u t i o n  o f  T u b e r c l e  B a c i l l i  i n  E s t r o g e n - T r e a t e d  M i c e  

St imu la t i on ,  b y  estrogens,  of phagocy tos i s  ha s  been  
d e m o n s t r a t e d  b y  s t u d y i n g  t he  b lood c learance  of va r ious  
i ne r t  par t ic les ,  such  as col loidal  c a r b o n  or t r y p a n  blue, 
a f t e r  i.v. i n j ec t ion  1,2. P ro l i f e ra t ion  of t h e  re t icu loendo-  
the l i a l  s y s t e m  ol t he  l iver  ha s  been  found  fol lowing 
e s t rogen  a d m i n i s t r a t i o n  1,3, b ~ t  no  i n f o r m a t i o n  is avai l -  
ab l e  e i t he r  on  t h e  u n i f o r m i t y  of th i s  effect  w i t h  o the r  
p h a g o c y t i z e d  par t ic les ,  or on  t he  role of o t h e r  o rgans  in it. 
I n  t h e  p r e sen t  work,  t he  effect  of e s t rad io l  b e n z o a t e  on  
t h e  phagocy tos i s  in  mice  ha s  been  s tud ied  us ing  s.c. in jec-  
t i o n  of t r i t i um- l abe l l ed  tube rc l e  bacill i .  

F e m a l e  mice f rom t he  i n b r e d  s t r a i n  CBA a n d  f rom the  
r a n d o m  b r e d  a lb ino  s t r a i n  N M R I  were used. T he  in i t ia l  
we igh t s  of t h e  mice  were 20-22 g; t h e  m e a n  we igh t  of t h e  
g roups  to be  c o m p a r e d  w i t h  each  o ther ,  were a d j u s t e d  to 
b e  equal ,  to  w i t h i n  0.1 g. E s t r a d i o l  b e n z o a t e  (17fl- 
es t ' radio l -3-benzoate)  was dissolved in sesame oil, 5.0 mg /  
ml,  a n d  a d m i n i s t e r e d  s.c. in  a dose of 0.5 rag /mouse / in -  
jec t ion .  The  es t rogen  was in jec ted  twice, 6 days  a n d  2 
days  before  t he  in j ec t ion  of t he  bac ter ia .  This  dosage, 
ca l cu la t ed  pe r  day,  equa l s  t h a t  used in t h e  p rev ious  
s tud ies  2,4. The  con t ro l  an i m a l s  were t r e a t e d  in a s imi la r  
m a n n e r  w i t h  sesame oil. 

The  Mycobc~cterium tuberculosis s t r a i n  H 3 7 R v  was 
g r o w n  on F i n l a y s o n ' s  egg m e d i u m  5 to  wh ich  was a d d e d  
50 Fc/ml  of I~-glucose-6-I-I 3 (500 m c / m M ,  T he  Rad io -  
c h e m i c a l  Centre,  A m e r s h a m ) .  Af te r  6 weeks '  g r o w t h  a t  
37 ~ t he  b a c t e r i a  were kil led b y  au toc lav ing ,  h a r v e s t e d  
f r o m  the  surface  of t he  m ed i um ,  w a s h e d  w i t h  sal ine un t i l  
no  r a d i o a c t i v i t y  was found  in t he  s u p e r n a t a n t ,  a n d  sus- 
p e n d e d  in saline.  The  n u m b e r  of b a c t e r i a  was  d e t e r m i n e d  
us ing  a c o u n t i n g  c h a m b e r .  T he  bac te r i a l  p r e p a r a t i o n s  
were  k e p t  a t  4 ~ an d  were used w i t h i n  4 weeks.  D u r i n g  
t h a t  t i m e  t h e y  w e r e  found  to be  s t ab le  as t e s t ed  b y  t he  
b a c t e r i a l  c o u n t  a n d  t h e  r a d i o a c t i v i t y  in  t he  s u p e r n a t a n t .  
Af te r  t h e  i n j ec t i on  of labe l led  bac te r ia ,  t h e  mice  were 
ki l led a t  a p p r o p r i a t e  i n t e rva l s  w i t h  a l igh t  gas, and  
spec imens  were  immedia te l2-  t a k e n  f rom t h e  spleen, 
k i d n e y  (a ha l f  k idney,  cu t  t r a n s v e r s e  on  t he  pelvis),  l iver,  
lung,  a n d  blood. The  b lood  was col lected f rom t he  peri-  
t onea l  c a v i t y  j u s t  a f t e r  c u t t i n g  t h e  r ena l  veins.  The  
spec imens  were weighed  in c o u n t i n g  via ls  ( the s ample  
size va r i ed  f rom 40-200 mg), digested,  a n d  c o u n t e d  as 
descr ibed  ear l ier  % 

8.4 • 107 label led  tube rc le  baci l l i  (116 • 103 dpm)  were 
in jec ted ,  in  a v o l u m e  0,1 ml,  s.c. to  CI3A mice, u n d e r  t he  
dorsa l  skin.  The  resu l t s  (Figure) revea l  s ign i f i can t ly  
lower  bac t e r i a l  c o n t e n t  in t he  b lood of e s t r o g e n - t r e a t e d  
mice t h a n  in t h e  controls .  T he  di f ference is to  be  seen in 
t he  samples  t a k e n  15-60 m i n  a f t e r  t he  bac t e r i a l  in jec t ion .  
S imi la r  differences,  a l t h o u g h  no t  as c lear ly  seen, are re- 
vea led  b y  coun t s  f rom lung,  liver,  a n d  spleen, b u t  no t  
f rom kidneys .  I n  t he  samples  t a k e n  2 h or more  a f t e r  t he  
in ject ion,  no  u n i f o r m  dif ferences  can  be  found.  In  t h e  
b lood  and  lung,  t he  m a x i m u m  r a d i o a c t i v i t y  is found  15 to 
30 m i n  a f t e r  t he  bac te r i a l  in ject ion.  I n  t he  l iver  and  
spleen,  t h e  m a x i m u m  is no t  as defini te ,  a n d  occurs  la ter .  

The  e x p e r i m e n t s  were r epea t ed  us ing  mice  of t he  
N M R I  s t ra in .  The  resu l t s  were v e r y  s imi la r  to  those  ob- 
t a i n e d  w i t h  t h e  CBA s t ra in ,  r evea l ing  t he  same  effect  of 
t h e  es t rogen,  a n d  t h e  s ame  dif ferences  in t he  o rgan  dis t r i -  
b u t i o n  as in  t he  Figure.  

These  resu l t s  w i t h  kil led tube rc le  baci l l i  are  con t r a -  
d i c to ry  to  t h e  ear l ier  obs e r va t i ons  i n d i c a t i n g  es t rogen-  
i nduced  s t i m u l a t i o n  of phagocy tos i s  ~, 2. I t  is l ike ly  t h a t  
t h e  effect  of es t rogens  on  phagocy tos i s  is d e p e n d e n t ,  n o t  
d i r ec t ly  on  t h e  k i n d  of in j ec ted  par t ic les ,  b u t  on  t he  
presence  of an t ibod ie s  aga i n s t  t h e  par t ic les .  Phagocy tos i s  
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The radioactivity of different 
tissues after a s.c. injection 
of 8.4 • 107 tubercle bacilli/ 
116 • 10 a dpm. Each symbol 
is the mean for 10 mice. The 
vertical bars indicate stand- 
ard errors (greater than 300 
dpm). The circles represent 
controls, and the triangles 
the estrogen group. The aste- 
risks refer to the level of 
significance when the estro- 
gen and control groups are 
compared: xx, P <  0.01, and 
x, P < 0.05 (by the Student's 
t-test). When the value for 
the estrogen group is higher, 
the asterisks are in paren- 
thesis. 

is g rea t ly  in f luenced  b y  an t ibod ie s  7, s, a n d  es t rogens  m a y  
suppress  a n t i b o d y  syn thes i s  and  immuno log i ca l  ac t iv -  
i ty  9-11. 

Zusammen/assung. E s t r a d i o l - b e n z o a t  v e r u r s a c h t  bei  
der  Maus  eine A b n a h m e  der  P h a g o z y t o s e  u n d  der  Aus-  
b r e i t u n g  in die Gewebe y o n  t r i t i u m m a r k i e r t e n  s.c. 
in j i z ie r ten  Tuberke lbaz i l l en .  
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