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p ropo r t i ons  va r i ab l e  on t  ~t~ r6alis6es clans les cond i t ions  
du  labora to i re .  Les r6su l ta t s  m o n t r e n t  que l ' i n t roduc -  
t i on  de ingles st6riles r6du i t  f o r t e m e n t  la v iab i l i t6  des 
ceufs; mats  une  r6duc t ion  encore  plus  i m p o r t a n t e  est  
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o b t e n u e  en  i n t r o d u i s a n t  & la  fois des m&les et  des femelles  
st6riles. Nous  c o n s t a t o n s  que  m61ang6s dans  la p ropor -  
t i on  de 1 0 : 1 0 : 1 : 1  d ' insec tes  (m&les, femelles st6ri les;  
ms femelles n o r m a u x )  p r o v o q u e  une  st6ri l i t6  absolue.  
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Sex  Difference in Suscept ibi l i ty  of Mice to P n e u m o c o c c u s  

Clinical ly a n d  exper imen ta l ly ,  males  a p p e a r  to  h a v e  
less res i s tance  to  infect ious  diseases t h a n  females  1-~. W i t h  
pneum.ococcus,  a sex dif ference in suscep t ib i l i ty  has  been  
r epo r t ed  for  m a n  a,~ and  rach i t i c  ra tsS;  in  mice, a l t e red  
res i s tance  has  been  n o t e d  on ly  a f te r  t h e  t r e a t m e n t  of t he  
an ima l s  w i t h  estrogen% W e  show here  t h a t  m o r t a l i t y  is 
d i s t i nc t ly  h ighe r  in  males  t h a n  females  fol lowing i.p. 
i nocu la t ion  of n o r m a l  mice  w i t h  Diplococcus pneumoniae. 

Materials and methods. W e  used a s t r a i n  of D. pneu- 
moniae, t y p e  12, wh ich  h a d  been  i so la ted  f rom man .  
A l t e r n a t e  b r o t h - m o u s e - b r o t h  passages  were m a d e  to  
a d a p t  t he  o rgan i sm for in fec t ion  of mice. The  o rgan i sm 
was grown for 20-24 h in b r a i n  h e a r t  in fus ion  (BHI)  
b r o t h  con ta in ing  10% horse  serum. Severa l  mice were 
t h e n  inocu la t ed  i.p. w i t h  0.1-0.5 ml  of t he  cul ture .  W h e n  
a mouse  a p p e a r e d  to be  t e r m i n a l l y  ill, h e a r t  b lood  was 
r e m o v e d  a n d  i d rop  added  to  10 ml  of b r o t h  m ed ium.  
Af te r  20-24 h incuba t ion ,  the  pure  cu l tu re  of pneumococ-  
cus t y p e  12 o b t a i n e d  was used for a n o t h e r  r o u n d  of 
a n i m a l  inocula t ions .  U n d e r  th i s  procedure ,  t he  s t r a i n  
b e c a m e  h igh ly  v i r u l e n t  for  mice a n d  an  inocu lum of 
70-100 mic roorgan i s lns  gave  an  LTs0 in less t h a n  48 h. 
W h e n  we d i lu ted  the  inoculum,  an ima l s  t e n d e d  to su rv ive  
t he  infect ion.  
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Cumulative % mortality of male and female albino mice (29 gav.) 
inoculated i.p. with D. pneumoniae, type 12. The sex difference is 
stastieally significant by Chi Square contingency tests. 

Since a r ap id ly  a t t a i n e d  LTs0 could obscure  a n y  sex 
dif ference 1, we ' a t t e n u a t e d '  t he  o rgan i sm b y  24 serial  
passages  t h r o u g h  B H I  in t h e  absence  of horse  serum,  The  
u n d i l u t e d  cu l tu re  f rom the  24 th  passage  was d iv ided  in to  
0.3 ml  po r t i ons  a n d  s tored a t  -60~ F o r  t he  e x p e r i m e n t s  
w i t h  sex segrega ted  an ima l s  descr ibed  here,  i nocu lum was 
t h a w e d  a n d  d i lu ted  w i t h  B H I  c o n t a i n i n g  10% horse  
serum.  

Alb ino  mice, 6-8  weeks old a n d  ave rag ing  29 g were 
used to t e s t  t he  effect  of sex on  re s i s t ance  to pneumococcus .  
T h e y  were b r ed  in our  l a b o r a t o r y  from. Char les  R ive r  
CD-1 stock.  A t  weaning,  males  and  females  were s epa ra t ed  
and  held  on  l i t t e r  in co lony cages, food (Pur ina  L a b o r a -  
t o r y  Chow) a n d  w a t e r  be ing  s u p p l i e d  ad  l ib i tum.  J u s t  
p r io r  to  an  expe r imen t ,  t he  mice  were sor ted  in to  wire  
b o t t o m e d  cages, 15 • 30 cm, ho ld ing  10 each  of one sex. 
Wi re  b o t t o m e d  cages were used to aid in  obse rv ing  and  
r e m o v i n g  dead  animals .  

Us ing  a p las t ic  i ml  syr inge  w i t h  a 27 gauge needle,  
each  t r e a t e d  mouse  was in jec ted  i,p. w i t h  0.1 m l  of a 
d i lu t ed  suspens ion  e s t i m a t e d  to  con t a in  a b o u t  1700 
o rgan i sms  b y  t h e  m o s t  p r o b a b l e  n u m b e r  m e t h o d  7. A t o t a l  
of 115 male  a n d  115 female  mice  were infec ted  in t he  
two e x p e r i m e n t s  r epo r t ed  here.  A p p r o x i m a t e l y  ha l f  t h a t  
n u m b e r  of con t ro l  an ima l s  were in jec ted  i.p. w i t h  0.1 ml  
of s ter i le  b ro th .  

H e a r t  b lood f rom a r a n d o m  sample  of t e r m i n a l l y  ill 
an ima l s  was  s t r eaked  on  b lood  aga r  p la t e s  for re iso la t ion  
a n d  iden t i f i ca t ion  of organisms.  Pneumococc i  were inva r -  
i ab ly  recovered  in pure  cul ture .  W e  used specific t y p i n g  
se rum p u r c h a s e d  f rom the  S t a t ens  Se rum I n s t i t u t ,  
Copenhagen ,  D e n m a r k ,  to  i den t i fy  t h e  isolates as t y p e  12 
pneumococci .  

Results and discussion. C u m u l a t i v e  % m o r t a l i t y  is 
p l o t t e d  b y  sex, s epa ra t e ly  for t he  2 expe r imen t s ,  in  the  
Figure.  I n  b o t h  expe r imen t s ,  m o r t a l i t y  b e g a n  be tween  
36 and  48 h. In  E x p e r i m e n t  I, t h e  LTs0 for male  mice  was 
r eached  a t  144 h, whi le  females  a t  t h a t  t i m e  showed less 
t h a n  2 0 0  mor t a l i t y .  I n  E x p e r i m e n t  II ,  t h e  LTa0 for ma-  
les was  r eached  b e t w e e n  48 and  60 h, a n d  for females,  a t  
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72 h. M o r t a l i t y  r a t e  di f ferences  for t he  2 e x p e r i m e n t s  are 
p r e s u m a b l y  due  to  v a r i a t i o n  in n u m b e r  of o rgan i sms  in 
t h e  d i lu ted  inocula  since in all  o the r  aspec ts  t h e  t r ia l s  
were s imilar .  The re  was no  m o r t a l i t y  or m o r b i d i t y  in  con- 
t ro l  mice. 

I n  each  expe r imen t ,  ma les  d ied  more  r ap i d l y  t h a n  
females,  w i t h  t he  sex dif ference a l r eady  e v i d e n t  be t ween  
48 and  60 h. Chi  Square  ana lys i s  (2 • 2 con t igency  test)  
of t h e  dead /a l ive  r a t io  for males  vs  female~ showed t h a t  
t he  sex di f ference was s t a t i s t i ca l ly  s ign i f ican t  in  Expe r i -  
m e n t  I a f te r  54 h. I n  E x p e r i m e n t  I I ,  s ignif icance was 
seen p r i m a r i l y  in  t he  ear ly  (54-60 h) and  l a t e r  per iods  
(120-144 h). W h e n  t h e  2 t r ia l s  were combined ,  t he  sex 
di f ference was s ign i f ican t  a t  all  po in t s  b e t w e e n  48 a n d  
144 h. 

Subg roups  of a p p r o x i m a t e l y  10 males  a n d  10 females  
were exposed  f rom t i m e  of i nocu la t ion  to  a l t e red  O2 en- 
v i r o n m e n t s  wh ich  r a n g e d  f rom 12% O 2 to  100 % O 2 a t  sea 
level  s and  to a n  a l t i t ude  of 13,000 I t  in air. One a d d i t i o n a l  
g roup  h a d  food removed .  I n  general ,  ma le  m o r t a l i t y  was  
h ighe r  t h a n  female  m o r t a l i t y  in  all  subgroups ,  i nd i ca t i ng  
t h a t  t he  sex dif ference pers is ts  d u r i n g  s t ress  s i tua t ions .  

I l l  a g r e e m e n t  w i t h  FRIEDMAN et  al. 1, however ,  t h e  sex 
di f ference t ended  to  be  obscured  in those  cond i t ions  
w h i c h  increased  t he  overa l l  r a t e  of m o r t a l i t y  (i.e., h igh  
02, s t a rva t ion ) .  Th i s  o b s e r v a t i o n  m a y  also exp la in  VON 
HARM'S a n d  1ROSE~ELD'S s fai lure  to  observe  a sex 
d i f ference  in t he  absence  of estrogen,  since t h e i r  con t ro l  
an ima l s  were all  dead  in 26-36 h. However ,  t h e i r  exper i -  
m e n t s  di f fered also in t h a t  t h e y  used a t y p e  1 p n e u m o -  
coccus and  in jec ted  subcu taneous ly ,  whereas  we used 
t y p e  12 and  inocu la t ed  i.p. 

The  m a r k e d  sex effect  we obse rved  ind ica tes  t h a t  
cons iderab le  c au t i on  should  be  exercized in se lec t ion of 
an ima l s  in  mouse -pneumococcus  s tud ies  if e x p e r i m e n t a l  
v a r i a b i l i t y  is to  be  k e p t  low. The  r a p i d i t y  w i t h  w h i c h  
a s ign i f ican t  male - female  dif ference in m o r t a l i t y  is seen, 
as ear ly  as 2 days  pos t  inocula t ion ,  a n d  i ts  pe r s i s t ance  
over  a cons iderab le  r ange  in overa l l  r a t e  of m o r t a l i t y  sug- 
gests  t h a t  D. pneumoniae in  mice  m a y  serve as a useful  
model  for exp lor ing  t he  m e c h a n i s m  of t he  sex dif ference 
in res i s t ance  to infect ion% 

Rdsumd. L ' in j ec t i on  de Diplococcus pneumoniae ( type 
12) p a r  voie in t r ap6r i ton6a le  5~ des souris  a lb inos  p r o v o q u e  
un  t a u x  de mor t a l i t 6  s i gn i f i c a t i vemen t  p lus  6Iev6 ehez les 
males  que  chez les femelles.  Ce fai r  p o u r r a i t  se rv i r  de 
mod61e k l ' 6 tude  des diff6rences sexuelles  dans  la r6sis- 
t a n c e  ~ l ' infect ion.  
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C h r o m a t o g r a p h i c  C h a r a c t e r i z a t i o n  of A n t i t u m o r  

I n  t he  p rev ious  p a p e r  1, i t  was  r epo r t ed  t h a t  l ip ids  
e x t r a c t e d  f rom a group  A Streptococcus, w h e n  p r e i n c u b a t e d  
w i t h  t u m o r  ceils before  inocula t ion ,  comple t e ly  supp re s sed  
t he  d e v e l o p m e n t  of E h r l i c h  asci tes  t u m o r  in mice.  
F r a c t i o n a t i o n  s tud ies  e s t ab l i shed  t h a t  t h i s  a n t i t u m o r  
a c t i v i t y  was assoc ia ted  exclus ive ly  w i t h  n o n p o l a r  l ip id  
f rac t ion.  The  p r e s e n t  s t u d y  is conce rned  w i t h  f u r t h e r  
c h a r a c t e r i z a t i o n  of ac t ive  l ip id  c o m p o n e n t s  f rom a 
h e m o l y t i c  s t reptococcus ,  s t r a in  Su, b y  t w o - d i m e n s i o n a l  
t h i n - l a y e r  c h r o m a t o g r a p h i c  analysis .  

To ta l  l ip ids  (2.5 g/100 1 cu l tu re )  i so la ted  f rom s t rep to-  
cocci as descr ibed  p rev ious ly  1 were  e x t r a c t e d  w i t h  ace tone  
to  s epa ra t e  an  ace tone-so lub le  l ip id  f rac t ion,  c o n t a i n i n g  
all  of ac t ive  n o n p o l a r  l ip ids  a n d  a p o r t i o n  of i nac t i ve  
glycolipids,  f rom a n  ace tone- inso lub le  phosphol ip ids .  The  
ace tone-so lub le  l ipids  were c h r o m a t o g r a p h e d  two-  d imen-  
s ional ly  on p la tes  covered  w i t h  silica gel H (0.25 m m  th ick)  
us ing  e thy lene  c h l o r i d e - m e t h a n o l  (98:2)2 a n d  n - h e x a n e -  
d i e t h y l  e the r -ace t i c  acid (70:30 : 2) 3 as t he  so lven t  sys tems.  
L ip ids  were de tec ted  w i t h  iodine,  p h o s p h o m o l y b d a t e  or 
a n t i m o n y  t r ichlor ide .  T he  R I  va lues  of i n d i v i d u a l  l ip id  
c o m p o n e n t s  were c o m p a r e d  w i t h  those  of t he  fol lowing 
a u t h e n t i c  ma te r i a l s :  f a t t y  acids (palmit ic ,  s tearic,  oleic, 
l inoleic and  l inolenic  acid), monoglycer ides  (glycerol-e- 
m o n o p a l m i t a t e  a n d  g lycero l -e -monos tea ra te ) ,  d iglycer ides  
(d ipa lmi t in  a n d  dis tear in) ,  t r ig lycer ides  ( t r i p a l m i t i n  and  
t r i s tea r in ) ,  choles te ro l  and  choles te ro l  s teara te .  

Fo r  b iological  t es t ing ,  l ip ids  were i so la ted  b y  p r e p a r a t i v e  
one -d imens iona l  t h i n - l a y e r  c h r o m a t o g r a p h y  as follows: 
ace tone-so lub le  I ipids were s t r eched  on  a sil ica gel p l a t e  

Lipids  f r o m  a Group  A Streptococcus 

(1 m m  thick) ,  and  deve loped  w i t h  e thy lene  chlor ide-  
m e t h a n o l  (98 : 2), t h e r e b y  y ie ld ing  4 f rac t ions  (referred to 
as F r a c t i o n  A, ]3, C and  D in t he  inc reas ing  order  of t h e  
m i g r a t i n g  rates) .  E a c h  of these  f rac t ions  were f u r t h e r  
resolved  in to  severa l  sub f rac t ions  (A1, A2,  B1 and  so on) 
b y  c h r o m a t o g r a p h y  w i t h  n - h e x a n e - d i e t h y l  e ther -ace t ic  
acid (70 : 30 : 2) or (80 : 20: 1)*, t h e  l a t t e r  m i x t u r e  be ing  
more  effect ively  emp loyed  for F r a c t i o n  D. 

The  in v i t ro  a n t i t u m o r  effect  of l ipids  was e x a m i n e d  b y  
t he  m e t h o d  descr ibed  prev ious ly1:  a d m i x t u r e  of l ipids  
a n d  t u m o r  cell suspens ion  ( 2 •  ~ cel ls /ml  in 0 .85% 
NaC1) was p r e i n c u h a t e d  a t  37 ~ for 90 min,  a t  t h e  end  of 
w h i c h  0.5 m l  of t he  m i x t u r e  was i m p l a n t e d  i.p. i n to  
groups  of ddN mice weigh ing  20-22 g. Cont ro l  mice  receiv-  
ed t he  same dose of t u m o r  cell suspens ion  i n c u b a t e d  
w i t h o u t  a d m i x t u r e  of l ipid.  The  su rv iva l  t i m e  of mice  was 
obse rved  for a pe r iod  of 60 days.  Usual ly ,  con t ro l  mice 
died of asci t ic  t u m o r  in less t h a n  20 days.  

As shown  in t he  Figure,  t w o - d i m e n s i o n a l  c h r o m a t o -  
g r a p h y  of ace tone-so luble  l ip id  f r ac t ion  resu l ted  in separa-  
t ion  of 11 d i s t inc t  l ip id  classes, l eav ing  t he  c o n t a m i n a t i n g  
glycol ipids a t  t he  s t a r t  po in t .  All  these  c o m p o n e n t s  were 
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