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Comment. Raised  m e d i u m  s t r e n g t h  t r a p s  H e L a  cells in  
m e t a p h a s e  whi le  a l lowing a n o r m a l  G 2 p o p u l a t i o n  to  en t e r  
mi tos i s  a n d  r e t a r d i n g  progress ion  of S phase  cells. Th i s  
c o n t r a s t s  w i t h  HUOHES' 1 f i nd ing  in ch ick  ceils where  
p rogress ion  was i m m e d i a t e l y  ha l ted .  A t  t h e  levels  of 
h y p e r t o n i c i t y  e m p l o y e d  ( abou t  227 m M  for H e L a  cells) 
t h e r e  was  no  ev idence  of p r o p h a s e  ' i n d u c t i o n '  or  nuc l ea r  
c h r o m a t i n  c o n d e n s a t i o n  3. Cells progressed  n o r m a l l y  
t h r o u g h  th i s  s tage  of mi tos i s  in  expec t ed  n u m b e r s .  

I t  has  been  c lear ly  d e m o n s t r a t e d  t h a t  h y p e r t o n i c a l l y  
col lected m e t a p h a s e s  r e m a i n  read i ly  revers ib le  for  3-4  h 
b u t  degene ra t e  qu ick ly  if he ld  for longer  per iods  of t ime.  
H y p e r t o n i c  t r e a t m e n t  induces  a n  i m m e d i a t e  m e t a p h a s e  
arres t ,  bu t ,  i so tonica l ly  col lected a n a p h a s e s  a n d  telo- 

phases  in  h y p e r t o n i c  m e d i u m  (and  h y p e r t o n i c a l l y  col- 
lected m e t a p h a s e s  r e t u r n e d  to  i sotonic  med i u m)  show 
u n u s u a l  nuc lea r  b e h a v i o u r  a f t e r  c o m p l e t i n g  n o r m a l  
cy tok ineses  wh ich  involves  t h e  l obu la t i on  of t h e  nuc leus  
o f ten  in to  2 ro u g h l y  equa l  p a r t s  before  f u r t h e r  lobu la t ion .  

S y n c h r o n i z a t i o n  of cells b y  m e c h a n i c a i  col lec t ion in  
m e t a p h a s e  s is a ided  b y  t h e  t e c h n i q u e  of h y p e r t o n i c  t r e a t -  
m e n t  a n d  gives good yie ld  of n e a r l y  p u r e  m e t a p h a s e  cells. 
A t  p r e s e n t  t h e  cause of m e t a p h a s e  a r r e s t  b y  h y p e r t o n i -  
c i ty  is u n k n o w n .  There  is no  ev idence  of sp ind le  a b n o r -  
mal i t i e s  b u t  ch romosomes  t e n d  to  be  supe rcondensed  and 
more  s t icky,  p r o b a b l y  p r e v e n t i n g  t h e i r  a n a p h a s e  separa -  
t ion .  10 

Rdsumd. L ' a r r 6 t  de la  m 6 t a p h a s e  se p r o d u i t  d a n s  les 
cellules de H e L a  S-3 au  c o n t a c t  d ' u n  mi l ieu  de ton ic i t6  
accrue  ( >  165 raM).  L ' a c c u m u l a t i o n  o p t i m a l e  i n t e r v i e n t  
5  ̀ 277 m M  lorsque  du  NaC1 a 6t6 uti l is6 p o u r  a u g m e n t e r  
l ' i n f luence  du  milieu.  Les effets de l ' usage  d ' a u t r e s  sels 
e t  d ' a u t r e s  types  de  cellules son t  d6cri ts .  L a  d i lu t ion  du  
mil ieu 5, 165 m M  d o n n e  lieu 5  ̀ u n  ar rSt  s y n c h r o n e  du  
processus  de la mi tose  dans  les cellules e t  assure  la 
co n s e rv a t i o n  d ' u n  b o n  s y n c h r o n i s m e  au  cours  de la 
d iv i s ion  eel lulaire  su ivan te .  
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Fig. 6. IsotonicaIIy collected mitotic HeLa ceils exposed to 227 mM 
hypertonic medium for 6 h. The metapbase shows heavy condensa- 
tion of cromosomes into several groups. Cells which have reached 
interphase appear binucleate. Crystal violet. • 600. 
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A N e w  L i v e r - S p e c i f i c  A u t o a n t i g e n  in the Rat: De l ta  A n t i g e n  

W h e n  i n b r e d  mice  were i m m u n i z e d  w i t h  al logeneic  
l iver  ex t rac t s ,  a u t o a n t i b o d i e s  r eac t i ng  w i t h  t h e  l iver-  
specific ' F  a n t i g e n '  were i nduced  in  ce r t a in  s t r a in  com- 
b i n a t i o n s  1, a. Since i t  seemed un l ike ly  t h a t  t he  F a n t i g e n  
s y s t e m  ref lec ted  a s i t u a t i o n  u n i q u e  to  t h e  mouse,  we 
i n v e s t i g a t e d  t he  capac i t y  of i nb red  r a t s  to  be  s imi la r ly  
i m m u n i z e d .  

R a t s  f rom i n b r e d  s t r a ins  DA, Lewis a n d  B N  were used. 
Aqueous  l iver  e x t r a c t s  f rom each  s t r a in  were emuls i f ied 
in  comple t e  F r e u n d ' s  a d j u v a n t  a n d  in jec ted  eve ry  o the r  
week  in to  syngene ic  or a l logeneic  r a t s  b y  t he  in t r a -  

Table I. Results of immunization of rats with rat liver extracts 

Strain 

immunized 

Stimulating liver extracts from 

DA Le~s  BN 

DA 

Lewis * * * * 

BN ** + + - -  - -  

-- --, No precipitating antibody detectable; * *, weak precipitating 
alloantibody not reacting with Lewis extract (see text); + + ,  strong 
precipitating autoantibody reacting with all 3 rat liver extracts and 
defining the liver antigen Delta. 

pe r i t onea l  route .  U p  to 5 in jec t ions  were given.  S e r u m  
samples  were t e s t ed  a t  i n t e rva l s  for t h e  p resence  of 
p r e c i p i t a t i n g  a n t i b o d i e s  b y  t h e  O u c h t e r l o n y  t echn ique ,  
l ive r  e x t r a c t s  f rom each  of t h e  t h r ee  s t r a i n s  se rv ing  as 
an t igens .  

The  resul t s  of these  i m m u n i z a t i o n s  are  shown  in  
Tab le  I. As in t h e  mouse,  even  p ro longed  syngene ic  
s t i m u l a t i o n  (e.g., B N  l iver  e x t r a c t s  i n j ec t ed  in to  B N  
rats)  n e v e r  y ie lded  p r e c i p i t a t i n g  an t ibod ies .  D A  r a t s  
p r o v e d  also r e f r ac to ry  to  allogelleic s t i m u l a t i o n  b y  e i t he r  
Lewis or B N  e x t r a c t s ;  t h i s  was r emi n i s cen t  of t h e  s i t u a t i o n  
in B A L B / c  a n d  D B A / 2  mice wh ich  d id  n o t  m a k e  pre-  
c i p i t a t i n g  a n t i b o d i e s  u p o n  s t i m u l a t i o n  w i t h  severa l  
mouse  l iver  e x t r a c t s  1. Lewis rats ,  a f t e r  i m m u n i z a t i o n  
w i t h  e i t h e r  D A  or B N  ext rac t s ,  d id  p roduce  w e a k  
p r e c i p i t a t i n g  an t i b o d i e s ;  these  an t ibod ies ,  however ,  were 
n o t  au t o an t i b o d i e s ,  s ince t h e y  fai led to  p r ec i p i t a t e  
syngene ic  (Lewis) ex t rac t s .  Ra t h e r ,  t h e y  a p p e a r e d  to  
recognize  some a l l oan t igen  cha rac t e r i s t i c  of s t r a in s  D A  
a n d  BN,  a n d  d i f fe ren t  f rom k n o w n  r a t  a l lo types .  Th i s  
sys tem,  for  wh ich  no  c o u n t e r p a r t  in  t h e  mouse  is known,  
has  n o t  been  s tud ied  in deta i l .  

B N  rats ,  u p o n  s t i m u l a t i o n  w i t h  Lewis  an t igen ,  a f t e r  
3 to  4 in jec t ions  regu la r ly  p roduced  s t r o n g  p r e c i p i t a t i n g  
a n t i b o d y  wh ich  reac ted  w i t h  all  3 l iver  e x t r a c t s  a n d  h a d  

1 G. FRAVI and J. LINDI~NMANN, Nature 218, 141 (1968). 
G. FRAVI, Path. Microbiol. 37, 257 (1968). 
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Table II. Comparison of Delta and F antigens from rat liver 

EXPERIN~TIA 29/11 

Property Delta F 

MoI. weight (gel filtration) 
pl (ion exchange chromatography) 
Immuno-electrophoresis 
Anion exchange chromatography 

Temperature stability 
50 ~ 10 min 

30~ 

pH stability 
pH 5 
pH 11 

Effect of enzymes 
DNAase 
RNAase 

0t-Chymotrypsin 
Localization in liver cells 

Distribution in various organs 
liver 
kidney 
other organs 

Distribution of cross-reactive antigens 
in various species 
Mouse 
Rat 
Cow 
Man 

around 58,000 
lower than 7 
mobility of or-globulin 
several molecular species 

inactivated ~ 
decrease to 1/o of original activity within 15 h 

inactivated 
inactivated 

unaffected 
unaffected 

inactivated only when semipurified 
cytosol 

large amoun~ 
small amount 
not detectable 

yes 

yes 
yes 

around 65,000 
around 7 
mobility of/J-globulin 
no detectable polymorphism 

little affected 
unaffected by prolonged frozen 
storage 

unaffected 
little affected 

unaffected 
unaffected 

crude extracts readily inactivated 
cytosol 

large amount 
small amount 
not detectable 

yes 
yes 
yes 

~Inactivated = substance no longer precipitable by corresponding antisera in gel diffusion tests. 

t h u s  charac te r i s t i c s  of a t r u e  a u t o a n t i b o d y .  This  was 
f u r t h e r  a sce r t a ined  b y  showing  t h a t  t he  se rum f rom one 
a n i m a l  p r ec ip i t a t ed  an  e x t r a c t  m a d e  f rom t he  l iver  of t h a t  
same an imal .  The  a u t o a n t i g e n  i nvo lved  will h e n c e f o r t h  
be  called Del ta .  The  exac t  immuno log i ca l  r e l a t ionsh ip  
be tween  a n t i - D e l t a  and  t he  a l loan t ibod ies  m e n t i o n e d  
above  ( induced in Lewis r a t s  b y  B N  a n d  D A  ext rac t s )  
ha s  no t  ye t  been  worked  out .  

Since t he  a u t o a n t i b o d y - a u t o a n t i g e n  sys t em of r a t s  was  
so s t r ik ing ly  s imi lar  to  t h a t  f ound  earl ier  in  mice, i t  
seemed i m p o r t a n t  to  com pa r e  t he  two ant igens .  B o t h  were 
widely  d i s t r i b u t e d  in l iver  e x t r a c t s  of m a m m a l i a n  
species, so t h a t  a m e a n i n g f u l  compar i son  w i t h i n  t he  same 
species was  possible.  F o r  ins tance ,  r a t  l iver  ex t rac t s ,  in  
a d d i t i o n  to Del ta ,  c o n t a i n e d  a n  a n t i g e n  wh ich  s t rong ly  
cross- reac ted  w i t h  F an t i gen  f rom mouse  l iver  ~, and  
mouse  l iver  ex t rac t s ,  in  add i t i on  to F, c o n t a i n e d  a 
Del ta - l ike  an t igen .  Immunolog ica l ly ,  t he  2 an t igens  ap- 
pea red  comple te ly  u n r e l a t e d  in all species t e s t ed  (rat, 
mouse,  cow a n d  man) ,  w i t h  u n d i s t u r b e d  crossing of t he  
p r ec ip i t a t i on  l ines in double  di f fus ion studies.  Never -  
theless,  phys icochemica l  p roper t i e s  of t he  2 an t igens  were 

grossly similar ,  as shown in Tab le  i i .  (The d a t a  shown 
are s imi la r  to  those  of mouse  l iver  F antigenS,4.)  

I t  the re fore  appea r s  t h a t  a u t o a n t i b o d i e s  to  soluble  
l iver  an t igens  can  be  read i ly  i nduced  in 2 species, r a t  a n d  
mouse,  p rov ided  al logeneic s t i m u l a t i o n  in t h e  p r o p e r  
s t r a i n  c o m b i n a t i o n  is a r ranged .  

Zusammen[assung. Es werden  einige E i g e n s c h a f t e n  
eines leberspez i f i schen  A n t i g e n s y s t e m s  der  R a t t e  be- 
schr ieben.  Es  wi rd  gezeigt,  dass  das  e n t s p r e c h e n d e  Ant i -  
gen aus  L e w i s - R a t t e n  in B N - R a t t e n  e inen  un iverse l l  
k r enz reag i e r enden  A u t o a n t i k 6 r p e r  induzier t .  
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Murine Thyroiditis Induced by Neonatal Thymectomy 

Since WITEBSKY a n d  ROSE~ r epo r t ed  a n  e x p e r i m e n t a l  
i nduc t i on  of t hy ro id i t i s  in  r a b b i t s  b y  a n  i m m u n i z i n g  
procedure ,  al lergic t h y r o i d i t i s  has  been  induced  b y  t h e  
same  t r e a t m e n t  in  va r ious  l a b o r a t o r y  animals ,  i nc lud ing  
mice. W i t h  t he  e s t a b l i s h m e n t  of t he  t h y m i c  role in 
cel lular  i m m u n i t y ,  i t  has  now been  genera l ly  accep ted  
t h a t  e x p e r i m e n t a l  allergic t hy r o i d i t i s  (EAT) is also 

d e p e n d e n t  on  t he  presence  of t he  t h y m u s ,  especial ly  of 
t h y m u s - d e r i v e d  l y m p h o i d  cells (T-cells). I n  ch ickens  2 
and  r a t s  3, n e o n a t a l  t h y m e c t o m y  m a d e  t h e  an ima l s  less 
respons ive  to  t h e  i n d u c t i o n  of thy ro id i t i s .  

On t he  o the r  h a n d ,  s p o n t a n e o u s  a u t o i m m u n e  t hy ro id i t i s  
(SAT) has  been  r epo r t ed  in dogs, ch ickens  a n d  rats .  
WICK et  al. 4, ~ and  r ecen t ly  R o s e  et  al. a, us ing  t he  Obese 


