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dera te  green fluorescence,  t he  individual  f ibers hav ing  
varicose-l ike en largements .  The fibers could be seen to  
t r averse  the  re t icular  ven t ra l  nucleus in the  medul la  ob- 
longata,  t he  parvocel lu lar  re t icular  nucleus of the  pons,  
the  caudal  and  oral re t icular  nucleus of the  ports, media l  
to  nuc. mot .  n. t r igemini ,  and  nuc. subcunei formis  of t he  me- 
sencephalon.  The course of these  fibers is very  s imilar  to 
t h a t  of the  ascending  noradrena l ine  (NA) t r ac t s  in the  
ra t  17, is. SLADEK 19 has recent ly  descr ibed th is  t r a c t  in kit-  
tens  b u t  i n t e rp re t ed  i t  to  represen t  CA nerve  t e rmina l s  
due to  the  s t rong  f luorescence in the  varicose-l ike enlarge-  
ments .  I t  is known,  however ,  t h a t  in young  animals  the  
fiber t r ac t s  have  a re la t ively  s t rong f luorescence in- 
t ens i ty  2o, 21 

The p resen t  da t a  indicate  t h a t  in the  monkey  the  pr in-  
cipal a rch i tec tu re  of the  cent ra l  monoamine  neurons  is si- 
milar  to  t h a t  in t he  ra t  and o ther  m a m m a l s  such as t he  
r abb i t  and  the  cat.  Thus,  the  CA and 5-HT neurons  in the  
monkey  are re t icular  lower bra in  s t em neurons  wi th  in ter  
alia long ascending  m o n o s y n a p t i c  connect ions  w i th  the  
te l -d iencepha lon  22 

Zusammen/assung. Verte i lung und  Morphologie von 
Ka techo lamin - (KA)  und  5 - H y d r o x y t r y p t a m i n - N e u r o n e n  
im Affengehi rn  s t i m m t  mi t  fr i iheren Befunden  iiber das 

R a t t e n g e h i r n  gut  iiberein. Die Zahl der  KA-Zel lk6rper  in 
Area  Subceorulea ist  j edoch  b e d e u t e n d  gr6sser bei  Affen, 
und  eine neue Ar t  t e rmina le r  KA-Nervenfase rn  von  s tar-  
ker Fluoreszenzintensi t~t t  und  im Durchmesse r  var i ieren-  
der  Varikosi t / i t  wurde  aufgefunden.  
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Alleviat ion of the Tox ic i ty  of A c t i n o m y c i n  D by 
Chick E m b r y o s  Cult ivated in vitro 

Teratogenic  effects  of Ac t inomyc in  D in var ious  am- 
bryonic  sys t ems  have  been  repor ted  by  BRACHET et  al. 1, 
]~RACHET and DENIS 2, WALLACE and ELSDALE 3, FLICKIN- 
GERm, 5, and SAMESHIMA et al. 6 in amphibia and PIERRO 7, 8, 
KLEIN and PIERRO 9, PonL10, and GALLERA 11 in chick em- 
bryos and GROSS 12 and COUSINEAU 12 in sea urchin em- 

bryos. 
The malformations in amphibians and chick embryos 

involved the nervous system, the eyes and cardiovascular 
sys t em etc. In  the  p resen t  work ac t inomyc in  D has  been  
shown to  cause similar  abnormal i t ies  in the  chick em- 
bryos  and  can be reversed to a greater  ex t en t  w i th  subse- 
quen t  t r e a t m e n t  w i th  t h y m i d i n e  or uridine. 

Materials and methods. Fresh  and  fert i l ized eggs of whi te  
leghorn hens  were ob ta ined  f rom a local fa rm and incubat -  
ed a t  37.5 ~: 1 ~ for requi red  n u m b e r  of hours  so as to  ob- 
t a in  the  proper  s tage for exper iments .  The expe r imen t s  
were pe r fo rmed  at  2 d i f fe rent  s tages of d e v e l o p m e n t  na- 
mely  1. p r imi t ive  s t reak  stage and 2. head  process  s tage 
(stages No. 4 and  No. 5, respect ively,  HAMBURGER and  HA- 
MILTON13). The glassware employed  in the  expe r imen t s  
was steri l ized and  the  cul tur ing solutions were autoclaved.  

Stock solut ion of Ac t inomyc in  D ' (Merck ,  Sharp  and 
Dohme) (500 ~g/ml) was su i tably  d i lu ted  to give an effec- 
t ive  concen t ra t ion  (0.05 [xg/ml). 

The embryos  were exp lan ted  by  the  m e t h o d  of NEw 14 
and  t r ea t ed  wi th  t he  above concen t ra t ion  of ac t inomyc in  
D. Care was t aken  to  add  the  ant ib io t ic  gent ly  by  the  side 
of the  b l a s tode rm so t h a t  it  is evenly  exposed  to  t he  ant i-  
biotic.  The p r epa ra t i on  was kep t  a t  room t e m p e r a t u r e  for 
1 h for p roper  diffusion of the  an t ib io t ic  before incuba-  
tion. Af ter  6 h of incuba t ion  wi th  the  ant ibiot ic ,  the  em- 
bryos  were p lunged  3 t imes  separa te ly  into f resh PC saline 
to remove  the  ant ib io t ic  complete ly .  The embryos  were 
t h e n  d iv ided in to  2 expe r imen ta l  groups A and t3 in series 
1. In  group A the  embryos  were m o u n t e d  in PC saline 

Uridine  and T h y m i d i n e  on the M o r p h o g e n e s i s  of 

only. These embryos  served as controls.  In  group B, the  
embryos  were subsequen t ly  exposed  to  uridine (0.05 ~tg/ 
ml). In  series 2, the  controls  were run  (A1) as in t he  above 
series and the  embryos  in expe r imen ta l  group were sub- 
sequen t ly  t r ea t ed  wi th  t h y m i d i n e  (0.05 [xg/ml) (B1) ins tead  
of uridine.  30 embryos  were used in each set of controls  
and  exper imenta ls .  

Iden t ica l  sets of expe r imen t s  were done using head  pro-  
cess s tage of embryos  (stage V), f i rs t  t r ea ted  wi th  act ino-  
myc in  D and  then  subsequen t ly  t r e a t ed  ei ther  w i th  uri- 
dine or t h y m i d i n e  a t  t he  same concen t ra t ion  (Series 3 and  
4). 

I t  is seen in the  p resen t  work  t h a t  ac t inomycin  D causes 
microcepha ly  in 60% of the  embryos  t r ea t ed  at  t he  pr imi-  
t ive  s t reak  stage, inhib i t s  t he  fo rma t ion  of somites  and- 
hea r t  in 63% and 80% cases, respect ive ly  (Figure 1). 
Shor ten ing  of axis is also observed  to  the  ex t en t  of 56%. 
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Fig. 1. Entire chick embryo (primitive streak stage) treated with Fig. 2. Entire chick embryo of the above stage treated with actino- 
actinomycin D. • 24. mycin D and subsequently with uridine. • 24. 

Fig. 3. Entire chick embryo of the above stage treated with actino- Fig. 4. Entire chick embryo (head process stage) treated with actino- 
mycin D and subsequently with thymidine, x 24. mycin D. • 24. 
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S u b s e q u e n t  t r e a t m e n t  w i t h  u r id ine  reverses  t he  a b n o r -  
ma l i t i e s  of b ra in ,  somi tes  a n d  h e a r t  b y  38%, 28% a n d  
48%,  respect ive ly .  

S imi lar ly  s u b s e q u e n t  t r e a t m e n t  w i t h  t h y m i d i n e  re- 
verses  t h e  a b n o r m a l i t i e s  caused  b y  a c t i n o m y c i n  D to t he  
e x t e n t  of 27%,  43% a n d  33% in b ra in ,  somi tes  and  hea r t ,  
respect ive ly .  S h o r t e n i n g  of axis  is also r eve r sed  in b o t h  t he  
cases. 

As t h e  e x p e r i m e n t s  were done  u n i f o r m l y  on  t h e  same  
breed,  n a m e l y  wh i t e  leghorn,  i n h e r e n t  v a r i a t i o n s  in  t he  
response  of i n d i v i d u a l  e m b r y o s  to ac t i l lomyc in  D are l ike ly  
to  be  ins igni f icant .  A l l ev ia t ion  w i t h  u r id ine  as well  as w i t h  
t h y m i d i n e  appea r s  to  be  s t a t i s t i ca l ly  s ignif icant .  I n  ge- 
ne ra l  overa l l  pe r fo rmance  w i t h  u r id ine  is s l igh t ly  b e t t e r  
t h a n  w i t h  t h y m i d i n e  wh ich  has  been  c o r r o b o r a t e d  b y  
a p p r o p r i a t e  s t a t i s t i ca l  tes ts ,  n a m e l y  t e s t  for t he  signifi-  
cance  of p ropor t ions ,  on  t h e  a s s u m p t i o n  of a s y m p t o t i  c 
no rma l i t y .  

T h u s  t e r a togen ic  effect  of a c t i n o m y c i n  D in t h e  p r e sen t  
s y s t e m  (Figure 1) is seen to  be  a l l ev ia ted  no t  on ly  b y  ar t -  
d ine  (Figure 2), a p recursor  of R N A  b u t  also b y  t h y m i d i n e  
(Figure  3) a p recurso r  of D N A  i n d i c a t i n g  t h a t  a c t i n o m y -  
cin D affects  D N A  b i o s y n t h e s i s  as well. E m b r y o s  t r e a t e d  
w i t h  a c t i n o m y c i n  D a t  t he  h e a d  process  s tage (stage V 
HAMBURGER a n d  HAMILTON la) in  w h i c h  an t e r i o r  s t ruc-  
t u r e s  are a l r eady  d e t e r m i n e d  show a b n o r m a l i t i e s  of t he  
pos te r io r  axis  in  t h a t  somi te  f o r m a t i o n  is v e r y  m u c h  affect-  
ed or comple t e ly  a b s e n t  whi le  b ra in ,  foregut  a n d  h e a r t  
f o r m a t i o n  t h o u g h  a b n o r m a l  is no t  d ras t i ca l ly  a f fec ted  
(Figure  4). The  d i f fe ren t ia l  r esponse  in t he  s tages  No. 4 
a n d  5 t owards  t ox i c i t y  of ac t inomyc i l l  D suggests  t h a t  
a c t i n o m y c i n  D p r i m a r i l y  affects  t he  b iosyn thes i s  of t h e  
new nucleic  acids r a t h e r  t h a n  t h e i r  func t ion ing .  Subse-  
q u e n t  t r e a t m e n t  w i t h  b o t h  u r id ine  a n d  t h y m i d i n e  of ac- 
t i n o m y c i n  D - t r e a t e d  e m b r y o s  a t  t i le  h e a d  process  s tage  
also show reversa l  to  n o r m a l  deve l opm en t .  

A c t i n o m y c i n  D is k n o w n  to  exe r t  a p r o f o u n d  inf luence  
on  cel lular  nucleic  acids a n d  i t  in te r feres  w i t h  D N A  de- 
p e n d e n t  1RNA po lymerase  e n z y m e  (REICH et  al. xS, GOLD- 
BERG a n d  RABINOWITZ 16, DENIS 17, BRACHET et  al.1). Re-  
cen t ly  i t  has  been  sugges ted  b y  BOVARNICK et  al. ~s t h a t  
a c t i n o m y c i n  D affects  cell d iv is ion  a n d  poss ib ly  D N A  re- 

p l i ca t ion  in Euglena. CO-WELL a n d  WESTON 13 h a v e  also 
s h o w n  in a v i a n  cell cu l tu res  t h a t  t i le  u p t a k e  of t h y m i d i n e  
l ike t h a t  of u r id ine  is suppressed  as j u d g e d  b y  ti le p i ck -up  
of H a - T d R  in presence  of ac t i l lomyc in  D, sugges t ing  inhi-  
b i t i o n  of D N A  as well. Te ra togen ic  ac t ion  of a e t i n o m y c i n  
D in sy r i an  h a m s t e r  was  found  to  be  reversed  to  a g rea t e r  
e x t e n t  w i t h  D N A  r a t h e r  t h a n  RNA,  b y  ELIS et  a l )  ~ Our  
o b s e r v a t i o n s  are in  genera l  accord  w i t h  t he  above  in te r -  
p r e t a t i o n s  as t he  t ox i c i t y  of a c t i n o m y c i n  D is a l l ev ia t ed  
b y  ur id ine  as well  as b y  t h y m i d i n e .  P r e l i m i n a r y  s tudies  
w i t h  guanos ine  were found  to  be ineffec t ive  in r eve r s ing  
t he  effect  of a c t i n o m y c i n  D. I t  will  be  of in t e res t  to  s t u d y  
ti le effect  of a c t i n o m y c i n  D b y  s u b s e q u e n t  t r e a t m e n t  w i t h  
deoxy  guanos ine  a n d  cytos ine .  F u r t h e r  work a long th i s  
l ine is in  progress.  

Zusammen[assung. U n t e r s u c h u n g  fiber die "Wirkung yon  
A c t i n o m y c i n  D auf  P r imi t i v s t r e i f en -  u n d  En twick lungs -  
s t ad i en  der  Kopfreg ion  bet  H f i h n e r e m b r y o n e n  in v i t ro :  
A n o r m a l e  E n t w i c k l u n g  des Zen t r a !ne rvensys t ems ,  der  So- 
ro t t en  u n d  des Herzens  ; diese Ef fek te  k o n n t e n  d u r c h  Thy-  
m i d i n  oder  U r i d i n  zum Tell  a u f g e h o b e n  werden.  
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Specific Anti-Antibodies 

The  concep t  t h a t  a n t i b o d y  globul ins  show no i m m u n o l -  
ogical ly recognizable  di f ferences  f rom n o r m a l  g lobul ins  
h a s  b e e n  re fu ted .  Var ious  i n v e s t i g a t o r s  h a v e  d e m o n s t r a t e d  
t h a t  a n t i - a n t i b o d i e s  can  be  p roduced  1, 3, s, 7. T he  m e c h a n i s m  
of t h e i r  ac t ion  in b lock ing  specific a n t i b o d y  p r o d u c t i o n  is 
no t  k n o w n ;  i t  is be l ieved  t h a t  an i tbod ie s  are d i rec ted  
aga ins t  t he  b i n d i n g  si te  of t he  an t ibod ie s  used as an t i -  
gens a-5. 

A n t i - a n t i b o d i e s  Would be  of g rea t  s ignif icance in a new 
a p p r o a c h  to t h e  t r e a t m e n t  of ce r t a in  allergies a n d  au to-  
i m m u n e  diseases and  in t he  p r e v e n t i o n  of t r a n s p l a n t  
re ject ion.  I n d u c e d  imm ul l o t o l e r ance  to  wh i t e  b lood  cells 
m a y  p a v e  t h e  way  to t h e  t r e a t m e n t  of m a l i g n a n t  diseases 
b y  t r ans fus ions  or t r a n s p l a n t a t i o n  of i m m u n o c o m p e t e n t  
cells. 

I n  t he  pas t ,  we h a v e  p roposed  t h a t  i t  m i g h t  be  poss ible  
to  t r a i n  ind iv idua l s '  l y m p h o p o i e t i c  sys t ems  t o  p roduce  
an t i - an t i bod i e s  aga ins t  an t i -bod ies  ill ce r t a in  i m m u n e  
diseases or in  h o m o g r a f t  r e j e c t i o n  s. Fo r  t h i s  pu r pos e  we 
used an  ' immuno log i ca l  t r i ang le '  in  w h i c h  3 an i m a l s  are  
i nvo lved  : a donor  a n d  a r ec ip ien t  of t he  same  species a n d  

a n  i n t e r m e d i a t e  a n i m a l  of a d i f fe ren t  species. The  donor ' s  
t issue,  red  b lood cells, was  used as an t i gen  to  elicit  an t i -  
donor  a n t i b o d y  in  t he  i n t e r m e d i a t e  species. T h e  an t i -  
donor  a n t i b o d y  was t h e n  i so la ted  and  used as a n  an t i gen  
to  elicit  a n t i - a n t i b o d y  in t i le e v e n t u a l  recipient .  This  
a n t i b o d y  was i n t e n d e d  to  b lock  a n t i b o d y  f o r m a t i o n  in t he  
r ec ip ien t  aga ins t  t he  donor  e ry th rocy tes .  This  e x p e r i m e n t  
was  successful  in severa l  an ima l s  in  wh ich  r epea t ed  t r ans -  
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