
1170 Specialia EXPERIENTIA 24/11 

of ROlTT et  a12, who have  establ ished t h a t  the  cyto-  
p lasmic  complemen t  f ixing ant igen  of the  h u m a n  thyro id  
ep i the l ium is soluble e i ther  in e thanol  or in methanol .  
The  presence of L A T S  in the  serum in no manne r  affected 
this nega t ive  f luorescent  reaction.  This shows the  speci- 
f ici ty of the  t echn ique  of HOLBOROW et al. 6 for the  
de tec t ion  of the  complemen t  f ixing ant ibody,  and its un- 
fitness for the  de tec t ion  of L A T S  in the  serum. 

The discrepancies be tween  the  results  of gLUM et al. ~ 
and the  d a t a  presented  here  m a y  be due  to a different  
r eac t iv i ty  of the  guinea-pig thyro id  g land in the  fluores- 
cen t  assay. Up  to now, however ,  no such different  be- 
hav iour  has  been proved.  

.Rdsumd. La techn ique  immunof luorescen te  de COONS, 
sur coupes de thyroides  t hy ro tox iques  humaines ,  fix6es 
ou non fix6es, a 6t6 appl iqu6e ~ des s6rums de sujets  
hyper thyrogdiens  et de sujets  a t te in t s  de thyro~dite a t ro-  
ph ique  a symptoma t ique .  Cet te  t echn ique  d6tecte  sp6ci- 
f iquement  l ' an t icorps  an t i cy top lasmique  f ixan t  le compl6- 
ment .  FAle ne p e r m e t  pas la mise en 6vidence du L A T S .  
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Specific Anti-Antibody in Transplantation 

In  recent  years,  the  concept  t h a t  an t ibody  globulins 
show no immunologica l ly  recognizable  differences f rom 
normal  globulins has  been refuted.  Various inves t iga tors  
have  demons t r a t ed  t h a t  an t i -ant ibodies  can be pro-  
duced ~-6, a l though the exac t  mechan i sm of thei r  act ion is 
unknown.  I t  has been suggested, however ,  t h a t  ant i-  
an t ibody  m a y  be directed against  the  b inding site of the  
an t ibody  used as ant igen  a. 

To inves t iga te  t he  po ten t ia l  use of such an t i -an t ibodies  
in a the rapeu t ic  sense, we propose tha t  i t  m a y  be possible 
to t ra in  the  ind iv iduals '  l ymphopoie t i c  sys tem to produce  
an t i -an t ibodies  against  cer ta in  ant ibodies  produced  by the  
recipient  in h o m o g r a f t  reject ion,  or against  ant ibodies  
present  in cer ta in  i m m u n e  diseases. To t ra in  the  lympho-  
poiet ic  system, we employed  an immunologica l  t r iangle  in 
which 3 animals  are  invo lved :  a donor  and a recipient  
of the same species, and an in t e rmed ia t e  an imal  of a 
different  species. The  donor ' s  t issue is used as an an t igen  
to elicit  an t i -donor  an t ibody  in the  in t e rmed ia t e  species. 
The an t i -donor  an t ibody  is then  isolated and used as an 
an t igen  to elicit  an t i - an t ibody  p roduc t ion  in the  even tua l  
recipient .  Such an t i - an t ibody  is in tended to neutra l ize  
an t ibody  produced by  the  recipient  against  the  donor  
tissue. 

To demons t ra t e  this, we chose a s imple type  of homo-  
graf t  model  based on blood t ransfusion in the  dog. Since 
the  canine type  A e ry th rocy te  elicits po ten t  hemolys ins  in 
dogs of a t ype  o ther  t h a n  A, and since dogs do not  possess 
na tu ra l ly  occurr ing an t i -A isoant ibodies  s th is  sys tem pro-  
v ided a readi ly  avai lable  par t icu la te  antigen,  easi ly assayed 
in vi t ro.  We  pos tu la ted  tha t  if the  shape of the  canine A 
red cell an t igen  de te rmined  the  shape of the  b inding site 
of the  canine an t i -A an t ibody ,  i t  is probable  t h a t  the  same 
shape would  preva i l  in an t i -A p roduced  in ano ther  species. 
I f  the  an t i -A binding site then  became the  ant igenic deter-  
m i n a n t  site and elici ted an t i -an t i -A produc t ion  in ano ther  
individual ,  such an t i - an t ibody  A should bind any  an t ibody  
hav ing  a b inding site directed agains t  the  A red cell 
ant igen.  

This  paper  presents  results  achieved in appl ica t ion  of 
the  proposed immunologica l  t r iangle  to the  t ra in ing  of the  
lymphopoie t i c  sys tem to produce  ant i -ant ibodies .  

t¥laterials and methods. Selection o/animals. A dog whose 
blood exhib i ted  s t rong hemolysis  when  tes ted  agains t  
canine an t i -A serunl and s t rong agglu t ina t ion  agains t  the  
indirect  ant ig lobul in  tes t  was selected as the  type  A donor  6. 
5 dogs whose blood exh ib i ted  no hemolysis  when  tes ted  
agains t  canine an t i -A serum and were nega t ive  to the  
indi rec t  ant ig lobul in  tests, were considered non type  A. 

3 of t hem were  used as recipients,  and 2 as nega t ive  con- 
trols. 4 rabbi ts  were  used as in te rmedia te  animals  for 
an t i -A an t ibody  product ion.  

Antigens and antiserums. A 10% canine  type  A an t igen  
suspension was used for s t imula t ion  of an t i -A an t ibody  
fo rmat ion  in rabbi ts  7. R a b b i t  an t i -A serum was tes ted  for 
hemoly t ic  abi l i ty  against  canine t y p e  A cells. R a b b i t  
an t i -A ant ibodies  were then  isolated by  adsorpt ion  to 
canine t y p e  A ceils and then  eluted f rom the  cell surface by  
addi t ion  of 0.13I sodium hydrox ide  s. The  hemoly t ic  
abi l i ty  was measured  by  subs t i tu t ing  thus  ob ta ined  rabb i t  
ant i -A ant ibodies  for canine an t i -A serum in the  canine 
blood typ ing  procedures  6. Appropr ia te  controls  consisted 
of tes t ing  isolated rabb i t  an t i -A ant ibodies  against  non-A 
type  canine erythrocytes .  Isola ted  rabb i t  an t i -A ant ibodies  
were  mixed  wi th  comple te  F reund ' s  a d j u v a n t  and used 
for s t imula t ion  of an t i -an t i -A ant ibodies  in the  3 non-A 
type  dogs, to be recipients.  The canine an t i -an t i -A serum 
was eva lua ted  by de te rmin ing  its ab i l i ty  to inh ib i t  hemo-  
lysis of t ype  A e ry th rocy tes  by  the  rabb i t  an t i -A serum and 
isolated r abb i t  an t i -A ant ibody.  To rule out  non-specific 
inhibi t ion,  the control  tubes  prepared  by  mix ing  normal  
canine non type  A sermn wi th  bo th  rabbi t  an t i -A serum 
and  isolated rabb i t  an t i -A antibodies,  respect ively ,  were 
t i t r a t ed  agains t  t ype  A e ry th rocy te  suspens ion  The in v ivo  
eva lua t ion  of this type  of homogra f t  model  consisted of a 
3 step procedure.  Booster  inject ions of isolated rabbi t  
an t i -A an t ibody  were g iven to  pre - t rea ted  recipient  dogs 
3 days  before the  first  t y p e  A canine blood t ransfusion.  
Then  t ransfusions of t ype  A canine blood were g iven i.v. 
at  1 week intervals .  E v a l u a t i o n  of the  re jec t ion  reac t ion  
was per formed by de te rmin ing  the  abi l i ty  of recipient  dogs 
repea ted ly  t ransfused to hemolyze  the  donor  type  A blood. 
Two dogs o ther  t h a n  blood A, no t  p re - t rea ted  for ant i -  
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a n t i - A  p roduc t ion ,  se rved  as n e g a t i v e  controls .  A mass ive  
t r ans fus ion ,  200 ml  whole  blood, was  a t t e m p t e d  in 2 dogs : 
1 p r e - t r e a t e d  a n d  1 n o n - p r e t r e a t e d  for a n t i - a n t i - A  p roduc-  
t ion.  

Results. H e m o l y t i c  a n t i - A  a n t i b o d i e s  were  p roduced  in 
all  4 r a b b i t s  (1:32) .  Af te r  isolat ion,  t he  pu re  a n t i - A  an t i -  
b o d y ' s  h e m o l y t i c  a c t i v i t y  was  50% t h a t  of t he  r a b b i t  
a n t i - A  se rum (1 : 16). Can ine  a n t i - a n t i - A  s e r u m  p r e c i p i t a t e d  
b o t h  r a b b i t  an t i -A  se rum a n d  t h e  i so la ted  a n t i - A  an t i -  
bodies .  All can ine  a n t i - a n t i - A  se rums  p r e c i p i t a t e d  w i t h  
e i t h e r  r a b b i t  a n t i - A  s e r u m  or  i so la ted  a n t i - A  a n t i b o d i e s  
p r o d u c e d  no  hemolys i s  w h e n  m i x e d  w i t h  t y p e  A b lood  
cell suspens ion .  The  h e m o l y t i c  a c t i v i t y  of r a b b i t  a n t i - A  
s e r u m  or i so la ted  a n t i - A  a n t i b o d i e s  was  no t  impa i r ed  w h e n  
n o r m a l  can ine  s e r u m  was s u b s t i t u t e d  for  t he  c a n i n e  
a n t i - a n t i - A  serum,  i n d i c a t i n g  t h a t  t h e  h e m o l y t i c  a c t i v i t y  
was  no t  i m p a i r e d  b y  n o r m a l  s e r u m  c o m p o n e n t s .  Af te r  
12 t r ans fus ions ,  sera  of 2 of 3 dogs p r e - t r e a t e d  for  an t i -  
a n t i - A  p r o d u c t i o n  l acked  t he  ab i l i ty  to  hemolyse  t y p e  A 
e r y t h r o c y t e s ,  whi le  sera  of b o t h  t h e  u n t r e a t e d  dogs pro-  
duced  hemolys is .  The  dog  n o t  p r e - t r e a t e d  for a n t i - a n t i - A  
p r o d u c t i o n  died  of h e m o l y t i c  r eac t i on  d u r i n g  t he  t r ans fu -  
sion. The  p r e - t r e a t e d  dog su rv ived  t h e  mass ive  t r a n s -  
fus ion  a n d  exh ib i t ed  no  side effects, h e m o g l o b i n e m i a  or 
hemog lob inu r i a .  He  is still  a l ive  a n d  well. 

Discussion. A n t i - a n t i b o d y  was p r o d u c e d  a n d  i ts  ac t ion  
d e m o n s t r a t e d  us ing  t h e  i m m u n o l o g i c a l  t r i ang le  concept .  
The  resu l t s  a ch i eved  sugges t  t h a t  a n t i - a n t i - A  a n t i b o d y  

neu t r a l i ze s  a n t i - A  a n t i b o d y  in v ivo  a n d  p r e v e n t s  a d e m o n -  
s t r ab l e  t i t e r  in h e m o l y t i c  t i t r a t i o n  t e s t s  in v i t ro .  The  
n e u t r a l i z a t i o n  of an t i -A  a n t i b o d y  b y  a n t i - a n t i - A  a n t i b o d y  
ha s  been  s h o w n  to  p r e v e n t  t h e  t r a n s f u s i o n  r eac t i on  in 
r ec ip ien t s  p r e - t r e a t e d  for a n t i - a n t i - A  a n t i b o d y  productionO. 

Zusammen[assung. D u r c h  ein i m m u n o l o g i s c h e s  Dreieck-  
S y s t e m  ( H u n d - K a n i n c h e n - H u n d )  wurde  ein A n t i - A n t i -  
k 6 r p e r  bei H u n d e n  e rzeug t  und  seine W i r k u n g  in v i t ro  u n d  
in  v ivo  d e m o n s t r i e r t .  Die A n t i - A n t i k 6 r p e r - M e t h o d e  b i e t e t  
neue  M6gl ichke i ten ,  d e m  P r o b l e m  der  T r a n s p l a n t a t - A b -  
s t o s sung  u n d  der  T h e r a p i e  der  K r a n k h e i t e n  i m m u n o -  
logischen  U r s p r u n g s  nAhe rzukommen .  
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Immunosuppress ive  and Specific Antimitotic Effects of Ovalicin 

I n  a p rev ious  r e p o r t  ~ t h e  i m m u n o s u p p r e s s i v e  effect  of 
ova l ic in  (C16H2405, i so la ted  f rom cu l tu res  of Pseudeuro- 
tium ovalis ~) ill r oden t s  was  desc r ibed :  m a r k e d  r e d u c t i o n  
of a n t i b o d y  p r o d u c t i o n  a n d  of t h e  n u m b e r  of a n t i b o d y -  
f o rming  cells ill mice  a f t e r  s t i m u l a t i o n  w i t h  sheep e r y t h r o -  
cy tes  and  i n h i b i t i o n  of t he  s y m p t o m s  of e x p e r i m e n t a l  
al lergic e n c e p h a l o m y e l i t i s  in  ra ts .  L e u k o p e n i a  was n o t  
obse rved  in these  e x p e r i m e n t a l  an imals .  I t  is the  pu rpose  
of t h e  p r e s e n t  r e p o r t  to  descr ibe  t he  effect  of a s ingle dose 
of ova l ic in  on  p r i m a r y  a n d  s e c o n d a r y  h e m a g g l u t i n i n  
response  in mice a n d  on  su rv iva l  of sk in  g ra f t s  b e t w e e n  
mouse  s t r a in s  w i t h  iden t i ca l  H-2  locus. W e  h a v e  also 
i n v e s t i g a t e d  t h e  effect  of t he  c o m p o u n d  on splenic  w e i g h t  
in  mice  in jec ted  w i t h  red  b lood  cells a n d / o r  w i t h  cells of 
L-1210 l e u k e m i a ;  f u r t h e r m o r e ,  t he  f r equency  of mi toses  
a f t e r  a d m i n i s t r a t i o n  of ova l ic in  was  e v a l u a t e d  in sec t ions  
of spleen a n d  j e j u n u m  of i m m u n i z e d  a n d  n o n - i m m u n i z e d  
an imals .  

Materials and methods. (Albino × DBA/2)Fx,  B A L B / c  
a n d  D B A / 2  male  mice, 2 -3  m o n t h s  old, were o b t a i n e d  
f rom our  o w n  a n i m a l  farm.  0.5 ml  of a 10% suspens ion  
of w a s h e d  sheep red  b lood cells (SRBC) in sal ine was  
a d m i n i s t e r e d  i.v. for  i m m u n i z a t i o n .  H e m a g g l u t i n i n  t i t r e s  
in  sera  were d e t e r m i n e d  for each  i n d i v i d u a l  a n i m a l  b y  
serial  2-fold d i lu t ions  w i t h  T a k a t s y ' s  mic ro techn ic .  L-  1210 
m o u s e  l eukemia  cells were o b t a i n e d  f rom asci t ic  g r o w t h  
in (a lb ino × DBA/2)F~  mice ;  10 * cells were i n j ec t ed  i n to  
t h e  h i n d  leg of e x p e r i m e n t a l  an imals .  F i t t e d  ' p i n c h '  g ra f t s  
of sk in  f rom male  DBA/2 donors  were t r a n s p l a n t e d  to  
ma le  B A L B / c  rec ip ien t s  a cco rd ing  to  t h e  m e t h o d  of 
BILLINGHAM a n d  MEDAWAR a, T he  s u r v i v a l  t i m e  of t h e  
g ra f t s  was  d e t e r m i n e d  b y  da i ly  inspec t ion ,  t h e  c r i t e r ion  
be ing  t h e  e n d p o i n t  of ep i the l ia l  su rv iva l .  Fo r  e v a l u a t i o n  

of t h e  mi to t i c  i ndex  in spleen and  j e j u n u m  the  o rgans  
were f ixed in B o u i n ' s  f ixa t ive  a n d  s t a i ned  w i t h  h e m a -  
t o x y l i n  a n d  eos in ;  the  n u m b e r  of mi toses  was t h e n  c o u n t e d  
b y  a pe r son  who  did  no t  k n o w  f rom w h i c h  a n i m a l  t h e  
sec t ions  came.  Fo r  each  spleen,  t h e  mi toses  in  150 fields, 
and  for  t h e  j e j u n u m  mi toses /1000  ep i the l i a l  cells in  t he  
c r y p t s  were c o u n t e d  (magn i f i ca t ion  × 1000). Ova l ic in  was 
a d m i n i s t e r e d  as a suspens ion  in 0 .5% c a r b o x y m e t h y l -  
cellulose in sal ine e i t he r  ora l ly  or  i.p. T h e  t r e a t m e n t  
schedules  for each  e x p e r i m e n t  a re  g iven  w i th  t he  resul ts .  

S.D. = s t a n d a r d  d e v i a t i o n  = s = l / Z  ( x - x i )  2 
V 72=~ 

Results. T h e  p r i m a r y  h e m a g g l u t i n i n  response  in mice,  
as d e t e r n l i n e d  on  d a y  7 or  14 a f t e r  i m m u n i z a t i o n  w i t h  
SRBC,  was  s t rong ly  i n h i b i t e d  b y  a single dose of oval ic in .  
P a r t i a l  t o l e rance  to  t he  s t a n d a r d  s e c o n d a r y  cha l lenge  w i t h  
S R B C  was found  w h e n  t he  p r i m a r y  re sponse  was in- 
h i b i t e d  w i t h  a n  oral  dosage of 1200 m g / k g  of oval ic in .  
W h e n  a n i m a l s  were t r e a t e d  w i t h  t h e  d rug  o n  t he  day  of 
t h e  second cha l lenge  w i t h  S R B C  only,  t h e r e  was b u t  a 
s l igh t  i n h i b i t i o n  of t he  response  (Table  I). 

T a b l e  I I  shows t he  effect  on  sk in  g ra f t  su rv iva l  in  mice  
of a single dose of oval ic in ,  i n j ec t ed  i.p. on  d i f f e ren t  days  
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