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Ces produi t s  on t  6t6 soumis ~ l ' immuno61ectrophor~se 
selon la m6thode  de SCHEIDEGGER 4, la r6v61ation 6rant  
effectu6e par  le s6rum de cheva l  ant i-s6rum humain  
(ch. 491) de l ' I n s t i t u t  Pasteur .  La  pr6cipi tat ion immuno-  
chimique  termin6e,  les p laques  sont  aussit6t  s6ch6es, 
color6es et  mises au con tac t  d ' u n  film radiographique 
pendan t  10 jours.  A t i t re  de contr61e, la solution d 'a lbu-  
mine marqu6e  a subi le m~me examen immuno61ectro- 
phor6tique.  

Fig. 2. Autoradiographie d'une immuno61ectrophor~se obtenue avee 
la solution d'albumine radio-active et r6v616e au moyen de s6rum 
anti-s6rum-humain. (On note la pr6senee de deux traits, l'intense 
eorrespondant ~ l'albumine, le second h une prot6ine c3ntaminante.) 

Rdsultats. A l ' examen  des d iagrammes immuno61ectro- 
phor6t iques  ob tenus  avec  les 3 lots de plaquettes,  on 
n 'observe  pas de diff6rence appr6ciable, s i c e  n 'es t  une 
16g~re d iminu t ion  d ' in tens i t6  du t ra i t  correspondant  
l ' a lbumine  lorsque les p laque t t e s  lav6es 7 fois on t  h nou- 
veau  subi 7 lavages.  Mais, ainsi que le prouve la Figure 1, 
le t r a i t  a lbumine  indui t  par  le lysat  de plaquet tes  in- 
cub6es dans  la solut ion radio-act ive  impressionne le film 
rad iograph ique  c o m m e  le fair la solution d 'a lbumine  
marqu6e (Fig. 2). Les l iquides des 6 e et  7 e lavages de ces 
p laque t tes  ne con t i ennen t  pas d ' a lbumine  d6celable im- 
munoch imiquemen t .  Soumis  ~t l ' immuno61ectrophor~se, 
m~me apr~s concent ra t ion ,  ils ne donnent  naissance ~t 
aucune l igne de pr6cipi ta t ion et  sont  incapables d ' impres-  
s ionner le f i lm radiographique.  Enfin,  mis au contact  
d ' immuno61ectrophor~ses obtenues  avec les 2 lots de 
p laque t tes  t6moins,  ce f i lm reste vierge. Le lysat  de pla- 
que t tes  incub6es en a lbumine  marqu6e renferme donc de 
ce t te  prot6ine. 

Ces r6sultats  p e r m e t t e n t  d 'a f f i rmer  que les plaquet tes  
humaines  sont  capables  d ' adsorber  de fagon tenace une 
prot6ine en pr6sence de laquelle elles sont  incub6es, 
puisque,  darts le cas pr6sent,  grace ~t sa radio-activit6,  
cet te  prot6ine est  encore d6celable apr~s 7 lavages. Ils 
appo r t en t  une nouvel le  preuve  en faveur  de la notion selon 
laquelle  l ' a tmosph~re  p lasmat ique  p6riplaquet taire  serait  
eonst i tu6e de prot6ines adsorb6es ~ la surface de th rom-  
bocyCes. 

J.  SALMON 

Insti tut  de Clinique et de Pathologic mddicales, Univer- 
sitd de Likge (Belgique), le 27 juillet 1959. 

Summary  

W h e n  b rough t  in to  con tac t  wi th  radioact ive  albumin, 
the  blood pla te le ts  adsorb this  pro te in  firmly, thus  prov-  
ing the  exis tence of in tens ive  surface phenomenon at  the 
level of these elements .  

4 j .  j .  SCHEIDEGGER, Int. Arch. Allergy 7, 103 (1955). 

Transfer of the Anttgenlcity of Guinea Pig Bone 
Marrow Implants to the Graft Tissue 

in Explantation Experiments  

Observat ions,  indicat ing t h a t  d i f ferent ia t ing  inter-  
act ion be tween embryona l  tissues is caused by  diffusible 
agents,  have  been made  wi th  regard to  primary1,  2 and 
late 3,4 induction.  ROUNDS et al. 6 and FLICKINGER et aL e 
repor ted  serological evidence for the  t ransfer  of the  ant i -  
genici ty  be tween embryonic  tissues in chimer ic  frog- 
sa lamander  explants ,  and showed the  m o v e m e n t  of pro- 
teins from the  frog embryo  chorda  mesode rm or la rva l  
brain to the  sa lamander  gastrula  ec toderm.  Because  the  
passing of macromolecules  in p r imary  induc t ion  migh t  be 
the principal  cause of ant igenic  movemen t ,  we found i t  
impor t an t  to de termine  whether  such a t ransfer  of ant i -  
genici ty  occurs when using an a lcohol- t rea ted  hetero-  
genous inductor .  

Methods.-- The presumpt ive  epidermis  of the  c o m m o n  
newt  (Triturus vulgaris) was used in sandwich exper iments  
wi th  the  bone mar row of guinea pig as inductor .  The  bone 
marrow was fixed in 70% alcohol 2-4 h a t  4°C. Each  
series consisted of 21-27 explants .  Af te r  1 or  3 h, the  
explants  were opened and the  inductor  tissue was re- 
moved.  The  explants  were thoroughly  washed and homo-  
genized in a conical glass gr inder  in 0.5 cm s su i tab ly  
buffered saline. The prepared suspension.was centr i fuged 
a t  3000 g and 25 000 g and the  clear supe rna tan t  was used 
for t i t ra t ions  in r ing prec ip i ta t ion  tests.  Ant i se rum pre- 
pared against  fresh guinea pig bone mar row homogena te  
was used th roughou t  the  exper iments .  Severa l  series of 
in t ravenous  and in t ramuscula r  inject ions wi th  Freund  
complete  ad juvan t s  were adminis tered  for immunisa t ion .  
Ring precipi ta t ion tests  were carried out,  using t i t ra t ions  
of ant igen solutions, and the  results were read af ter  half  
an hour a t  room tempera tu re .  A few exper iments  were also 
made wi th  ant i -guinea  pig bone mar row serum coupled 
to Lissamine Rhodamine  (RB-200)~. Af ter  two absorp-  
tions wi th  charcoal  and one absorpt ion with  acetone-dr ied  
rabbi t  liver, the  ceils of explants  were s ta ined in small  
tubes, af ter  hav ing  been separa ted  f rom each o ther  by  
suction through a narrow Pas teur  pipet te .  Af ter  careful  
washings, the  cells were pu t  on a glass p la te  and resul t  
was read using a fluorescence-microscope. The  usual in- 
direct  control  was made,  and also s ta ining with  a normal  
rabbi t  serum pool coupled to RB-200. 

Results.-- As seen in Fig. 1, normal  rabb i t  se rum 19001 
tends to precipi ta te  an ant igen solut ion made  f rom ecto-  
dermal  cells of newt  gastrula.  Ant i -guinea  pig bone mar-  
row serum, again, seems to prec ip i ta te  the  an t igen  solu- 
t ion of explants  from which the  inductor  has  been re- 
moved  af ter  1 h. In  exper iment  I the  ant igen  t i t e r  is on 
the level of the  controls,  bu t  in expe r imen t  I I  the  cor- 
responding t i ter  is higher. When  the  induc tor  was re- 
moved  af ter  3 h, i t  was possible to show a h igher  degree 
of guinea pig bone marrow ant igenic i ty  in solut ion made  
from explants  especially in exper iment  I I .  I n  bo th  ex-  
periments ,  the t ransferred an t igenic i ty  seemed to in- 
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c rease  w h e n  t h e  i n d u c t o r  was  a l lowed to r e m a i n  for 3 h 
i n s t ead  of 1 h.  
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Fig. 1.--Two experimental series of transfer of antigenicity from 
implant to totipotent ectoderm. Two flod titers of antigenic solutions 
have been made by ring precipitation techniques using normal rabbit 
serum pool as control, A control titer of anti-guinea pig" bone marrow 
serum is determined with fresh and fixed bone marrow material. 
TOIVONEN'S s experiments show the movement of inducing effect as 

a function of time 

T h e  s t a i n i n g  e x p e r i m e n t s  w i th  f l uo re scen t  a n t i b o d i e s  
sh owed  t h a t  t h e  b o n e  m a r r o w  a n t i g e n i c i t y  pa s sed  in to  t h e  
r eac t ion  m a t e r i a l  (Fig. 2). I n  t h e  con t ro l  s l ides,  s o m e  
yel low au to f i u o re scen ce  was  seen  b u t  t h e  t y p i c a l  r e d d i s h  
co lour  seen  in e x p e r i m e n t a l  cases  was  a b s e n t .  I t  was  no t  
poss ib le  to  localize t r a n s f e r r e d  a n t i g e n s  because  s ec t i on ing  
of d i spe r sed  cells was  n o t  pe r fo rmed .  Some  t r ia l s  h a v e  
been  m a d e  b y  e m b e d d i n g  t he  m a t e r i a l  in pa ra f f in ,  b u t  
d e h y d r a t i o n  w i th  a lcohol  or  b u t a n o l  s e e m s  to d e s t r o y  t h e  
t r a n s f e r r e d  a n t i g e n s ,  

Discussion.--I t  is o b v i o u s  t h a t  t h e  a b o v e - m e n t i o n e d  
d a t a  do  n o t  s u g g e s t  a n y  q u a n t i t a t i v e  a p p r o a c h  to  t h e  
p r o b l e m  of t r a n s f e r r e d  a n t i g e n s ,  p a r t i c u l a r l y  as  no a t -  
t e m p t  was  m a d e  to  m e a s u r e  t h e  p r o t e i n  c o n t e n t  in t h e  
s c a n t y  a n t i g e n  m a te r i a l .  Howeve r ,  i t  h a s  been  d e m o n -  
s t r a t e d  t h a t  t h e r e  was  a n  obv ious  inc rease  of bone  m a r -  

B 
Fig. 2.--The epidermal cells were stained with fluorescent (RB-200) 
anti-guinea pig bone marrow serum (A) or fluorescent normal rabbit 
serum pool (B) after 3 h explantation. The definitely lower intensity 
of fluorescence observed in Figure B resembles that observed in 
indirect controls. The photographic process was the same in both cases 
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row proteins  in Triturus t issue dur ing the  cu l t iva t ion  
f rom 1-3 h. The  t i t e r  is seemingly  affected by  newt  pro-  
teins in solution,  which migh t  expla in  the  high t i ters  
observed in expe r imen ta l  series compared  to the t i ters 
observed by  ad jus t ing  the  ant iserum. I t  has been noted 
before t h a t  to ob ta in  some mesodermal  induction,  a bone 
marrow imp lan t  mus t  ac t  on ec toderm for a t  least 3 h s. 
Thereaf te r  t he  degree of induc t ion  shows only slight in- 
crease. E v e n  if our  resul ts  do no t  jus t i fy  correlat ion of the  
m o v e m e n t  of an t igens  to the  p r imary  induct ion phenome- 
non, t h e y  offer two i m p o r t a n t  suggestions. First ,  i t  seems 
probable  t h a t  the  hand l ing  of inductor  tissue with  70% 
alcohol, even  when  dena tu r ing  the  greater  pa r t  of soluble 
proteins,  leaves cer ta in  ant igenic  mater ia l  act ive  and this 
m a y  pass in to  t he  reac t ion  mater ia l  dur ing the  t ime  pri- 
mary  induc t ion  has  been assumed to occur. Secondly, the  
same kind of m o v e m e n t  of antigens as observed by 
FLICKINGER e can  be demons t ra t ed  when using 'chimeric 
exp lan t s '  of f ixed adu l t  heterogenous tissues and newt 
t o t i po t en t  ec toderm.  The  residual  inductor  mater ia l  af ter  
r emova l  of imp lan t  has  been considered minimal  s. This  
suggest ion is suppor ted  by  the  fact  tha t ,  in a number  of 
slides s ta ined wi th  f luorescent  antibodies,  the fluorescence 
was observed to be localized to the  ectodermal  cells and 
not  to ex t race l lu la r  mater ia l .  

The  results ,  which have  been confirmed using fluores- 
cen t  an t ibodies  in p re l iminary  exper iments ,  open up pos- 
sibilities for closer analysis  of t ransferred mater ia l  during 
p r imary  induc t ion ;  adu l t  ant igens provide a good tool for 
prepar ing eff icient  ant ibodies  and it  has been noted pre- 
viously t h a t  the  effect  of mesodermal  inductor  might  be 
inhibi ted by  ant ibodies  agains t  inducing tissues s. 

This investigation was supported by reasearch grants from the 
Finnish State and from the Sigrid Juselius Fund. 

T. VAINIO*, L. SAXON, and S. TOZVONEN 

State Serum Institute, Helsinki, Department o[ Patho- 
logy, Section I I  and Zoological Laboratory, University o/ 
Helsinki (Finland), September 9, 1959. 

Zusammen/assung 

Der  0 b e r t r i t t  yon  Ant igenmate r ia l  aus he terogenem 
I n d u k t o r  in E k t o d e r m  wurde  m i t  der  Ringpr~izipitation 
untersucht .  N a c h  E n t f e r n u n g  des Implan ta tes  wurde als 
Ant igen ein E k t o d e r m e x t r a k t  ve rwende t  und als Induk to r  
a lkoholbehandel tes  K n o c h e n m a r k  yon Meerschweinehen. 
Die ins E k t o d e r m  t ibergetre tene Ant igenmenge  war  bei 
3 h a l ten  K u l t u r e n  gr6sser als bei 1 h al ten.  

Addendum: Since this preliminary note was sent to the editor, 
a paper has appeared a° showing the transfer of guinea pig anti- 
genicity from the liver cells (treated with alcohol) to the totipotent 
ectoderm. The fluorescent antibody technique was used and the 
explants were prepared from Triturus alpestris ectoderm. 

s S. TOIVONEN, J. Embryol. exp. Morph. 6, 479 (1958). 
i T. VAXUro, Exp. Cell Res. 15, 184 (1958). 
10 R. M. CLAYTON and A. ROMANOVSKY, Exp. Cell. Res. lS, 410 

(1959). 
* Present address: The Wistar Institute, Philadelphia (Pa.). 

Grand Rapids),  the  IAAl -ox id iz ing  ac t i v i t y  of homo-  
genates of these tissues was tested.  The  presence of ' I A A  
oxidase ' ,  i.e. the  complex  of enzymes  responsible for the  
oxidat ion  of the  auxin  =, could no t  be demons t r a t ed  e i ther  
in ungerminated  seeds or  in seedlings up to the  age of 
20 days. A thermos tab le  inhibi tor  (or inhibitors) of I A A  
oxida t ion  was, however,  de tec ted  in homogenates  of bo th  

.~ I00 

o b, :;2 I o 
Age of lettuce seeUIin#s in days 

Ti~e relationship between the age of lettuce seedlings extracted and 
the degree of inhibition of 'IAA oxidase' produced by the extracts 

(Lettuce seedlings were germinated in complete darkness). 

seeds and seedlings. This  inhib i tor  was tested on an IAA-  
oxidizing sys tem prepared from roots  of 8-day old etiol-  
a ted  Alaska pea seedlings. 100 g (fresh weight)  of root  
tissue was ground in 100 ml 0.15 M phospha te  buffer,  
p H  6.0. Cell debris was removed  by  squeezing th rough  
cheese cloth and centr i fuging a t  700 × g for 5 min.  The 
superna tan t  served as the  source of the  I A A  oxidase.  
Le t tuce  homogenates  were prepared  in a s imilar  way,  by  
grinding 1 g of  seeds or  seedlings in 10 ml of phospha te  
buffer p H  6.0. Three  ml  of the  I A A  oxidase suspension 
were mixed  wi th  1-3 ml of le t tuce homogenate ,  1 ml 
10 -4 M MgC1 v and 0.5 ml  10 -8 M IAA. The react ion 
mixture  was then  made  up to I0 ml  wi th  phospha te  buffer  
and allowed to  incubate  for 1 h a t  26°C in the  dark.  
Residual  I A A  was es t imated  by  the  me thod  of TANG and  
BOmCER s af ter  the  react ion mix ture  had been cleared 
with  30% tr ichloracet ie  acid (TCA). Pre l iminary  experi-  
m e n t s '  showed tha t  addi t ion of TCA to the  react ion mix-  
ture  increased the  in tens i ty  of the  colour developed wi th  
the reagent.  Cal ibrat ion curves  conta in ing the  appropr ia te  
amoun t  of TCA were therefore  prepared.  

The effect of dialysis on the degree of inhibition produced by homo- 
genates of lettuce on pea root 'IAA oxidase' 
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A T h e r m o s t a b l e  S u b s t a n c e  f r o m  L e t t u c e  S e e d s  

a n d  S e e d l i n g s  I n h i b i t i n g  

~ - I n d o l y l - a c e t i c  A c i d  O x i d a t i o n  

During  the  course of an  inves t iga t ion  into the  growth  
substances present  in le t tuce  seeds and seedlings (variety 

I t  will be seen in the  Figure  t h a t  I A A  ox ida t ion  was 
ent i rely p reven ted  in the  presence of 1 ml  of a homo-  
genate of ungermina ted  le t tuce  seeds. As germina t ion  

t IAA = fl-Indolyl-acetic acid. 
s W. D. BossER, JR., Ann. Plant. Physiol. 8, 427 (1957). 
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