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reac t ion ,  b u t  as  well  d e t e c t  a n y  fe r r i t in  t h a t  is p r e s e n t  due  
to  p inocy tos i s  or  non-spec i f ic  phagocy tos i s .  

The  e l ec t ros t a t i c  ac t ion  of coppe r  gr ids  genera l ly  t e n d s  
to  a t t r a c t  f e r r i t in  molecules  non-spec i f ica l ly ;  the re fo re  i t  
is no t  des i rab le  to  use t he  d i rec t  app l i c a t i on  of t he  
i m m u n e  fe r r i t in  c o n j u g a t e  on  t he  grid as u n r e a c t e d  
fe r r i t in  is p r e s e n t  in t he  b a c k g r o u n d .  A l t h o u g h  some degree  
of spec i f ic i ty  can  be  d e t e r m i n e d ,  in  c r i t i ca l  e v a l u a t i o n s  
t he  u n r e a c t e d  fe r r i t in  c a n  give r ise to  e r roneous  in te r -  
p r e t a t i o n s  of a n t i g e n - a n t i b o d y  r eac t ions  a t  t he  subce l lu l a r  
level.  F r a g m e n t s  of a n t i g e n s  s e p a r a t e d  f rom e n c a p s u l a t e d  
o r g a n i s m s  can  also p r e s e n t  these  resul ts .  There fo re  d i r ec t  
a p p l i c a t i o n  of t he  c o n j u g a t e  on copper  gr ids  shou ld  
genera l ly  be used for  sc reen ing  procedures ,  whi le  for 
c r i t ica l  e v a l u a t i o n s  t h o r o u g h  wash ing  a n d  e m b e d d i n g  
shou ld  be  used. 

I m m u n e  e lec t ron  mic roscopy  p re sen t s  a m e t h o d  of 
d e t e c t i n g  a n t i g e n s  a t  t h e  submic roscop ic  level  as  well  as 
p r o v i d i n g  a m e t h o d  for  t he  s t u d y  of p a t h o g e n e s i s  a t  t he  
subce l lu l a r  level.  W h e n  used w i th  cau t ion ,  a d e q u a t e  
cont ro ls ,  a n d  a rea l i za t ion  of t he  p r o b l e m s  of i m m u n o l o g y  
a n d  t e c h n i q u e  invo lved ,  i t  will no  d o u b t  p rov ide  in- 
f o r m a t i o n  wh ich  ha s  been  he re to fo re  on ly  con jec tu re .  As 
new a n d  more  sens i t ive  i m m u n o l o g i c  t e c h n i q u e s  are  
evolved ,  a d v a n c e m e n t s  m u s t  be m a d e  to  b a l a n c e  sensi-  

t i v i t y  a g a i n s t  specif ic i ty .  An equa l  e f fo r t  shou ld  be  m a d e  
to p ro v i d e  i m m u n e  sera  w i t h  h ighe r  degrees  of specif ic i ty ,  
t a k i n g  in to  c o n s i d e r a t i o n  t h e  i m m u n e  response  des i red  
an d  the  s e n s i t i v i t y  of the  i m m u n e  t e c h n i q u e  invo lved .  
The  'p i t fa l l s '  p r e sen t ed  shou ld  no t  d i scourage  the  use of 
fe r r i t in  c o n j u g a t e s  in t h e  de t ec t i on  of i m m u n e  reac t ions ,  
b u t  on ly  p o i n t  o u t  some p r o b l e m s  involved .  As ad-  
v a n c e m e n t s  a re  m a d e  in e l ec t ron  mic roscopy  a n d  im- 
muno logy ,  t h e r e  is no  d o u b t  t h a t  a more  e f fec t ive  m e t h o d  
of c o n j u g a t i o n  will b e c o m e  ava i l ab l e  w h i c h  will p ro v i d e  
a more  cr i t ica l  e v a l u a t i o n  of t h e  d e t e c t i o n  of a n t i g e n -  
a n t i b o d y  reac t ions  a t  t h e  subce l lu la r  level.  
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Cytodifferentiation Induced by 
Ribonucleoproteins 

In  p r ev ious  research  ~, we were able  to  d e m o n s t r a t e  t h a t  
r i b o n u c l e o p r o t e i n s  (RNP) ,  e x t r a c t e d  f rom d i f fe ren t  
ch i cken  o rgans  fol lowing N I u ' s  ~ m e t h o d ,  i nduce  changes  
in t he  d e v e l o p m e n t  of the  ch ick  e m b r y o  r u d i m e n t s  or  of 
t he  t i ssue  cu l tures .  Recen t ly ,  we succeeded in i m p r o v i n g  
these  resul ts .  Ou r  new f ind ings  will be  p r e sen t ed  in th i s  
p a p e r  ~. 

R N P  were e x t r a c t e d  f rom h e a r t  (RNPH) a n d  l iver  
(RNPL) of a d u l t  ch i cken  (of ten wh i t e  L e g h o r n  cock). The  
so lu t ion  in Gey  l iquid  of these  R N P  was  p r e p a r e d  a t  a 
c o n c e n t r a t i o n  c o r r e s p o n d i n g  to  a n  a b s o r p t i o n  of 5.0 a t  
260 mix in t he  B e c k m a n  s p e c t r o p h o t o m e t e r  (1 cm cell) 
(i.e. d i l u t i ng  1 : 10, the  a b s o r p t i o n  was 0.5). Th i s  was  t h e  
c o n c e n t r a t i o n  used. I n s t ead ,  on ly  Gey fluid (Ho l t f r e t e r  

fluid w h e n  t h e  R N P  was f rom frog, see below) was used in 
t h e  controls ,  S h a k e n  egg a l b u m e n  was c o a g u l a t e d  in h o t  
water ,  a n d  a piece 4 x 2 x 1 m m  in size was t h e n  dr ied  on  
f i l ter  p a p e r  u n d e r  s ter i le  condi t ions ,  i m b i b e d  w i t h  t h e  Gey  
fluid or  wi th  t h e  R N P  solut ion.  T h e  i m b i b e d  pieces of co- 
agu l a t ed  a l b u m e n  were g ra f t ed  in to  t h e  cho r ioa l l an to i s  of 
a ch ick  e m b r y o  of 8 d a y s  old. T h e  shel l  was closed aga in  
w i th  a covers l ip  a n d  was opened  a f t e r  5 days .  T h e  chor io-  
a l l an to i s  w i th  t h e  g ra f t ed  a l b u m e n  was t h e n  fixed in 
Bou in  fluid, i m b e d d e d  in to  pa ra f f i n  a n d  f ina l ly  sec t ioned.  
The  e x p e r i m e n t a l  p rocedu re  is s u m m a r i z e d  in F igure  1. 
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Fig. 1, Experimental procedure. Fig.2. Muscular elements induced by heart ribonucleoprotein ( × 790). 
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The  graf t  of egg a lbumen  imbibed  wi th  saline (Gey 
solut ion or Ho l t f r e t e r  solution) does  no t  induce a n y  im- 
p o r t a n t  change  in chor ioal lantoic  membrane ,  while the  
graf t  of egg a lbumen  con ta in ing  R N P  H induces  the  ap-  
pearance  of m a n y  f lask-shaped  or el l ipt ical  ceils wi th  
in tense ly  s ta inable  cy top l a sm and some mul t inuc lea te  
muscu la r  f ibers wi th  fibril lar cy top l a sm (Figure 2). We  
m a y  there fore  conclude  t h a t  R N P  e x t r a c t e d  f rom 
hea r t  can induce the  fo rmat ion  of muscu la r  fibers. The 
graf t  of egg a l b u m e n  wi th  R N P  L can induce the  t r ans -  
fo rma t ion  of t he  epi thel ia l  cells a d h e r e n t  to  t he  g ra f ted  
a lbumen  into charac te r i s t ic  t issue made  up by  polygonal  
cells piled up in to  parallel  cords;  some of these  cells m a y  
be free in the  m e s e n c h y m a t i c  t issue (Figure 3). Conse- 
quen t l y  we m a y  conclude t h a t  R N P  ex t r ac t ed  f rom liver 
induces  the  fo rmat ion  of liver cells. 

We  have  s tud ied  also the  ac t ion  of R N P  ex t r ac t ed  f rom 
frog (Rana esculenta) l iver and we have  been  able to  show 
t h a t  th is  R N P  is able to induce,  in t he  chor ioal lantois  of 
chick embryo ,  the  same kind of t issue induced  by  the  R N P  
e x t r a c t e d  f rom the  ch icken  liver. 

Af te r  h av i n g  imbibed  a piece of a l b u men  wi th  ch icken  
R N P ,  we hea t ed  i t  in order  to  d e n a t u r a t e  the  R N P ,  
p u t t i n g  the  whole  t h ing  in a t e s t  t ube  in boil ing wa te r  for 
10 rain before imp lan t ing  i t  in the  chorioal lantois .  The  
a m o u n t  of induced  t issues was enormous ly  reduced  and  
only  few or no cells were t r ans fo rmed .  

We m a y  there fore  conclude:  some the rmolab le  sub-  
s tances  which  are able to induce organospecif ic  cell differ- 
en t ia t ion ,  are p resen t  in our  R N P  prepara t ions .  Our R N P  
p repa ra t ions  are there fore  organospecif ic :  i.e. the  h e a r t  
R N P  induces  muscu la r  s t ruc tu res ;  the  l iver R N P  induces  
g landula r  t i s sue .  The organospec i f ic i ty  is more  effect ive 
t h a n  the  speciesspecif ic i ty  : i.e. frog l iver  R N P  can  induce  
in the  chick emb ry o  the  same t issue induced  b y  the  
chicken R N P L  4. 

Riassunto. Prepa ra t i  di R N P  di cuore  o di fegato di 
polio i m p i a n t a t i  (in a lbume  coagulato)  su m e m b r a n a  
cor ioa l lan to idea  (Figura  1) inducono,  in ques ta ,  formazione  
r i s p e t t i v a m e n t e  di f ibre muscolar i  (Figura  2) e di t e s su to  
gh iandolare  (Figura  3). I1 pr incipio a t t ivo  viene d i s t ru t t o  
con co t t u r a  a bagno  maria .  R N P  di fegato  di r ana  ~ in grado  
di  indnr re  nella m e m b r a n a  cor ioa l lan to idea  di  polio 
t essu to  gh iandola re  ident ico  a quello i n d o t t o  da R N P  
e s t r a t t o  dal  fegato di pollo. 
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Fig.3. Glandular structures induced by liver ribonucleoprotein. The 
graft is at the bottom of the picture ( × 274). 

4 After we sent this paper to the Editor, we found by the same 
method that: RNP extracted from frog heart induces the same 
structures induced by RNP from chick heart; RNP extracted from 
chick skeletal muscles induces the formation of a tissue different 
from that induced by RNP from heart, because the nuclei are 
peripherical in the so-formed structures ; RNP extracted from chick 
kidney induces the formation of tubular structures and of some 
other structures tentatively interpreted as glomeruli. 

The Heterogeneity of Serum Glutamlc-oxalacet ic  
Transaminase  of Certain Mammal ian  Species 

Several  enzymes  have  p roved  to  be he te rogeneous  when  
ana lysed  by  e lec t rophores is  or c h r o m a t o g r a p h y  1. These  
molecular  forms (isozymes) of an  enzyme,  be ing  s imilar  in 
enzymic  ac t iv i ty ,  exh ib i t  charac te r i s t i c  p a t t e r n s  of dis- 
t r i bu t ion  in each organ  of an  organism.  Dur ing  a s t u d y  on 
es te rases  and  t r ansaminase s  in blood p l a sma  (serum) of 
pigs wi th  hepa t ic  les ions2 the  e lec t rophore t ic  p a t t e r n  of 
ce r ta in  sera f rom pigs wi th  high g lu tamic-oxa lace t ic  t rans -  
aminase  (GOT) ac t iv i ty  was  charac te r ized  by  two f rac t ions  
wi th  GOT ac t iv i ty .  Meanwhile ,  FLEISHER et  al. 3 r epor ted  
two f rac t ions  w i th  GOT ac t iv i ty  in crude  ex t r ac t s  of hea r t  
and  liver (man,  dog, pig) ; a f t e r  comple t ion  of the  p r e sen t  
work,  the  same au tho r s  4 announced  the i r  obse rva t ion  of 
two  GOT-ac t ive  f rac t ions  in se rum of dogs following acute  
i n ju ry  of t he  liver. In  addi t ion ,  JUNGNER s r epo r t ed  
br ief ly tha t ,  d e p e n d i n g  on the  p H  used on e lect rophores is ,  
GOT ac t iv i ty  is de t ec t ed  in two or th ree  f rac t ions  of 
h u m a n  serum.  The he t e rogene i ty  of se rum GOT of cer ta in  
o t h e r  m a m m a l i a n  species will be br ief ly repor ted .  

Blood samples  were t aken  f rom individuals  wi th  known  
h igh  t r a n s a m i n a s e  ac t iv i ty .  GOT and  G P T  (glutamic-  
pyruv ic  t r ansaminase )  were d e t e r m i n e d  accord ing  to  a 
m e t h o d  descr ibed  by  KARMEN et al. ~ as modif ied  by  
ORDI/;LL 7. T ransaminase  ac t iv i ty  was  assayed  a t  340 m v  
wi th  a B e c k m a n  B s p e c t r o p h o t o m e t e r  and  expressed  as 
AAx lOa /min /m l  serum.  The ac t iv i ty  of f r ac t iona ted  
se rum af te r  e lec t rophores is  was  s imilar ly  expressed  per  ml 
f ract ion.  
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