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was a t t r i b u t e d  to  the  lack of a pep t ide  por t ionl~  11. The 
resul ts  r epor ted  here suggest  t h a t  the  pep t ide -con ta in ing  
and wax  D-similar  ac t ive  fract ion,  LF,  f rom BCG was 
incorpora ted  into the  cellular s t ruc ture  in such a man n e r  
t h a t  it  can only  be ex t r ac t ed  af ter  the  whole  ceils of BCG 
have  been t r ea ted  w i t h  d i lu ted  acid in a sui table  organic 
so lvent  mixture .  

The loss of a d j u v a n t  ac t iv i ty  of BCG af ter  ex t r ac t ion  
of L F  suggests  t h a t  L F  is the  only a d j u v a n t  f ract ion 
p resen t  in the  bacillus. Never theless ,  B B - L F  toge the r  
are more  act ive t h a n  L F  alone. L F  is a free molecule,  its 
modera t e  ad juvan t i c i t y  m a y  be due in pa r t  to its rapid 
el iminat ion.  The B B - L F  aggregate  appears  to be consti-  
t u t ed  wi th  an a d j u v a n t  agent ,  LF,  located on the  bacter ia l  
body,  BB. This la t te r  has  no a d j u v a n t  ac t iv i ty  bu t  it  
p robab ly  acts  as an immunologica l  carrier wh ich  p ro tec t s  
the  a d j u v a n t  molecule and  delivers it  to a d j u v a n t  sensi t ive 
cells. 

Rdsumd. Une f rac t ion pept idoglycol ip id ique  p e u t  ~tre 
ex t ra i t e  g pa r t i r  du BCG par  ddcapage acide darts un  
mdlange de so lvants  f o r t emen t  lipophiles.  Cette  f ract ion 
appelde ~,I,F,> p e u t  reprodui re  l ' ac t iv i td  ad juvan t e  du 
BCG ent ier  darts les rdact ions immuni t a i r e s  g mddia t ion  
cellulaire et  humorale .  L 'ac t iv i td  a d j u v a n t e  du BCG 
appa ra i t  comme lide g ce composan t  actif, LF ,  car apr~s 
son ext rac t ion ,  le rdsidu bacillaire (BB) est  ddpourvu  
d ' ac t iv i td  ad juvan te .  Ndanmoins  lorsque BB est  utilisd 
pour  adsorber  (<~vdhiculer~>) LF,  le complexe  B B - L F  s 'es t  
rdvdld le meilleur ad juvan t .  
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C o l o s t r u m - C e l l  and Leucocy te  A s s o c i a t i o n s  in M a n  

The origin of co los t rum cells has been  cont rovers ia l  
since the i r  cellular na tu re  was f irs t  pos tu la t ed  in 18471. 
Such cells possess f inely vacuolar  cy top l a sm and  sharp  
cell marg ins  (Figure), and  are widely  found  in undra ined  
m a m m a r y  secret ions (colostrum)2. Numerous  s tudies  of 
the  cells a 6 in man,  domes t ic  ungulates ,  and  l abo ra to ry  
roden t s  have  yielded confl ic t ing views as to  whe the r  the  
co los t rum cells are der ived f rom m a m m a r y  ep i the l ium or 
f rom inf i l t ra t ing  leucocytes.  

Benign  m a m m a r y  dysplas ia  v, a c o m m o n  disease of t he  
b reas t  in women,  of ten  fea tures  accumula t ion  of un- 
d ra ined  m a m m a r y  secret ion and  of co los t rum cells. In  
view of its var iable  morpho logy  and the  large n u m b e r  of 
lesions avai lable  for s tudy ,  the  cond i t ion  is well sui ted  to  
inves t iga t ion  of t he  re la t ionship  be tween  colos t rum cells 
and i n f l a m m a t o r y  cells t h a t  m a y  be found  in the  lesions. 
The three  i n f l a m m a t o r y  cel l- types found  in per iduc ta l  
t issue considered here are:  small  round  cells s w i th  in- 
conspicuous  cy toplasm,  cells wi th  ochre cy top lasmic  
p i g m e n t  (ochrocytes) S, and cells wi th  p r o m i n e n t  foamy  
cy top la sm lacking p i g men t  (foam cells)10. 

An unselected  consecut ive  4-year series of 212 benign  
m a m m a r y  dysplas ias  f rom women  over  the  age of 40 
years  received in the  Unive r s i ty  D e p a r t m e n t  of His to-  
pa tho logy  at  the  Bris tol  Royal  I n f i r m a r y  was s tudied.  
The t issues were fixed in buffered 10% formal in  and  
e m b e d d e d  in paraf f in  wax.  H a e m a l u m  and  eosin-s ta ined 
sect ions of lesions f rom which at  least  2 paraf f in  blocks 
had  been p repa red  were sys temat i ca l ly  examined  in a 
rect i l inear  pa t t e rn .  E a c h  lesion was assessed for the  pre-  
sence or absence of co los t rum ceils in the  duc ta l  secret ions,  
and independen t ly ,  for the  presence  or absence of ochro-  
cytes,  and small  round  cells and  foam cells in a band  
exceeding 0.125 m m  radial  w i d t h  in t he  per iduc ta l  
connect ive  tissue. 

Colostrum cells in duct which is surrounded by small-round-cell 
infiltrate. Haemalmn and eosin, x 150. 
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The d i s t r ibu t ion  of t he  212 cases a r ranged  according to 
t he  presence  or absence of t he  cel l - types in a four- 
d imens iona l  con t ingency  table  is shown in Table  I. Since 
the  unres t r i c ted  sampl ing  corresponds  to  Model 1 of 
LANCASTER 1~, t he  analysis  of the  associat ions (first- 
order  in teract ions)  be tween  the  pairs  of cell- types,  and  
of t he  h igher -order  in te rac t ions  were pe r fo rmed  according 
to  t h a t  me thod .  All the  associat ions be tween  the  pairs  of 
cell t ypes  (Table II) were h igh ly  significant.  No second- 
order  in te rac t ion  was significant,  b u t  the  th i rd -o rde r  
in te rac t ion  (C-O-S-F) was of possible border l ine  signifi- 
cance. The in t e rp re t a t i on  of such h igher -order  in terac-  
t ions  is of ten  difficult ,  b u t  in th is  ins tance  the  largest  

Table I. 24 contingency table showing numbers of benign mammary 
dysplasias with and without colostrum cells and periduetal leuco- 
cytes 

Colostrum cells present (+) 
SRC a absent (--) 
5 0 + 
12 0 - -  

--  + 
Foam cells 

Colostrum cells absent (--) 
SRC a absent (--) 
0 0 + 

44 1 --  
- -  + 
Foam cells 

Ochrocytes 

Ochrocytes 

SRC a present (+) 
+ 39 20 
- -  35 7 

- -  + 
Foam cells 

SRCa present (+) 
+ 2 1 
- -  44 2 

--  + 
Foam cells 

a SRC = periduetal small round cells. 

Table II. Significances of associations and higher-order interactions 
(calculated from data in Table I) 

Interaction X 2 (d.f.) 

Colostrum cells (C) - Ochrocytes (O) 
Colostrum cells - Small round cells (S) 
Colostrum cells - Foam ceils (F) 
Ochroeytes - Small round cells 
Oehrocytes - Foam cells 
Small round ceils - Foam cells 
2nd-order interactions : C-O-S 

C-O-F 
C-S-F 
S-O-F 

3rd-order interaction: C-O-S-F 
Total Z 2 

63.07 (1), 
28.31 (1)8 
14.53 (1), 
22.46 (1)~ 
21.93 (1)4 
11.89 (1)~ 
0.02 (1) c 
1.24 (1)c 
0.54 (1)o 
1.79 (1) ~ 
6.18 (1) b 

171.96 (11) 

�9 p < 0.001; bp < 0.025; cnot significant. 

con t r ibu t ions  to  t he  overal l  Z~ were f rom the  boxes  in 
which  all four  cel l - types were e i ther  p resen t  or absent .  
The excessive n u m b e r s  observed in these  boxes  r ep resen t  
a t e n d e n c y  to an al l -or-none p h e n o m e n o n  t h a t  is ref lected 
in t he  th i rd -o rde r  in te rac t ion .  

The f indings t h a t  co los t rum ceils in non-neoplas t ic  
h u m a n  breas t  t issue are closely associa ted w i t h  small- 
round-cell ,  ochrocyt ic  and  foam-cell  inf i l t ra tes ,  and  t h a t  
all these  cel l - types themse lves  are mu t u a l l y  associated,  is 
no t  due to  second-order  in terac t ions ,  Never the less  i t  is 
possible t h a t  t he  weak th i rd -o rde r  in te rac t ion  m a y  have  
con t r ibu ted  to  the  observed  f i r s t -order  associat ions.  
Natura l ly ,  mere  associat ion is no p roof  of a co mmon  
h is togenet ic  origin of these cells. However  t he  similar 
f luorescent  and  s ta in ing  charac ter i s t ics  of co los t rum cells 
and  ochrocytes  3,12, and  the  t e n d e n c y  of co los t rum cells, 
ochrocytes  and  foam cells to  show mul t inuc lea te  forms  s-10 
suggest  s imilar  func t iona l  character is t ics .  I t  should  be 
no ted  t h a t  none  of these  morphologica l  s imilari t ies  is 
l ikely to have  p roduced  a select ional  bias  in t he  assess- 
m e n t  of the  presence  or absence of t he  cel l- types.  

The mu t u a l  associat ions found  here,  t oge the r  w i th  the  
shared  morphologica l  charac ter i s t ics  and  act ive  phago-  
cyt ic  capac i ty  of h u m a n  co los t rum cells 13, s u p p o r t  the  
view t h a t  mos t  cells in all four  categories  are of macrophage  
na ture .  Poss ib ly  colostral  secret ion i tself  conta ins  an irri- 
t a n t  t h a t  a t t r a c t s  the  ceils into i ts  vicini ty.  The  sl ight 
t e n d e n c y  to  an al l-or-none response  would  accord wi th  
reac t ion  to  such a s t imulus.  

Rdsumd. L'6 tude  de 212 biopsies de la malad ie  fibro- 
cys t ique  du sein h u m a i n  mon t re  des associat ions fortes 
e t  mutuel les  en t re  les cellules du co los t rum les pe t i tes  
cellules rondes,  les ochrocytes  et  les cellules 6cumeuses 
qui  se t r o u v e n t  dans  le t issu conjonct i f  e n t o u r a n t  les 
canaux  du sein. Une  analyse  s ta t i s t ique  mul t id imens io-  
n e l l e n e  fair pas  appa ra t t r e  une in te rac t ion  de second 
ordre  en t re  les combina isons  des facteurs .  Mais il y a une 
faible in te rac t ion  de troisi~me ordre,  d o n t  une explica-  
t ion  possible es t  une r@onse  in f lammato i re  des qua t re  
t ypes  de cellules ~ un  s t imu lan t  i r r i t an t  du colos t rum 
lui-m4me. 
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U t e r i n e  S e c r e t i o n  D u r i n g  t h e  S e x u a l  C y c l e  i n  t h e  R a t  a n d  i t s  C a p a c i t y  

t o  D i s p e r s e  C o r o n a  C e l l s  i n  v i t r o  

In  recen t  years,  increasing a t t en t i on  has  been  devo ted  
to the  role of t he  secret ions of the  geni ta l  t rac t ,  especial ly 
in re la t ion to  t he  fecunda t ion  process and  par t i cu la r ly  
concerning the  v iabi l i ty  and  behav iour  of the  gametes  
(HoMBURGER and  TREGIER 1) and  the  imp lan t a t i on  of the  
b las tocy te  (CLE~ENTSON et  al.2; DICKMAN3). Many  dif- 
fe rent  k inds  of inves t iga t ion  have  been  u n d e r t a k e n  in 

th is  field. I t h a s  been found t h a t  the  secret ion accumula t -  
ing in the  closed uter i  of s p a y e d ,  oes t rad io l -pr imed ra ts  
has  t he  abi l i ty  to  disperse t he  corona cells of t he  ova in 
v i t ro  (MEGLIOLI and  DESAULLES4). Because of the  
diff icul ty  of collecting enough of this  secre t ion for quant i -  
t a t i ve  analysis  and  assay,  especially f rom small  experi-  
men t a l  animals,  such as ra t s  and  mice, i t  has  p roved  


