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Table I. Results of coagulation tests 

Coagulation test Coagulation time ~, b 
Human Larval 
plasma hemolymph 

One-stage prothrombin time 18.8 > 2 h 
Partial thromboplastin time 53.2 365.8 
Thrombin clot time 10.8 > 2 h 
Antihemophilic globulin 88.3 150.3 
Plasma thromboplastin antecedent 92.5 217.0 
Proaceelerin 64.0 203.0 
Proconvertill 24.2 > 2 h 
Plasma thromboplastin component 83.5 285.0 
Hagemall factor 186.2 355.3 
Stuart factor 20.2 372.4 

Average of 3 determinations, b In seconds unless otherwise noted. 

Table II. Results of recaleification time and nonspecific mixing test 
for anticoagulants 

Substrate Clotting time 

0.5 ml human plasma 3 min 
0.5 ml larval hemolymph > 2 h 
0.25 ml human plasma, 0.25 ml larval hemolymph 4 min 

Average of 3 determinations. 
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Results of thromboplastin generation test. 

Table I I  shows t h a t  the  larval  h e m o l y m p h  lengthened  
the  recalcif icat ion t ime  of h u m a n  plasma.  Thus,  a circu- 
la t ing an t icoagulan t  and the  absence of p roconver t in  m a y  
possibly account  for the  negat ive  t h r o m b i n  clot t ime  of 
bee blood. 

The t h ro mb o p l a s t i n  genera t ion  t ime  curves of larval  
h e m o l y m p h  and h u m a n  blood (Figure) were similar.  
Therefore,  the  h e m o l y m p h  was c a p a b l e  of genera t ing  
intr insic  t h ro mb o p l a s t i n  wi th  the  aid of h u m a n  sera and  
platelets .  The concen t ra t ion  of t issue t h ro mb o p l a s t i n  was 
negligible, bu t  the  par t ia l  t h ro mb o p t a s t i n  concen t ra t ion  
was detectable .  

The c lo t t ing sys tem for honey  bee h e m o l y m p h  was 
similar to t h a t  of man,  except  t h a t  honey  bee h e m o l y m p h  
had  no p roconver t in  and  conta ined  lesser amo u n t s  of 
o ther  coagulants ;  as noted,  a c irculat ing an t i coagu lan t  
p robab ly  was .present in hemolymph .  The coagulants  in 
bee h e m o l y m p h  nl ight  have  had: a d i f fe rent  chemical  
na ture  and thus  were less sui table  subst ra tes ,  enzymes,  
or co-factors in the  sys tem.  

Zusammen/assung. H a e m o l y m p h e  der Honigbiene  Apis 
melli/ica wurde auf das Vorhandense in  von  versch iedenen  
Koagulan t ien  un te rsucht ,  die  im menschl ichen  Blur vor- 
kommen.  Die H a e m o l y m p h e  gerann  nicht,  weil sie kein 
Proconver t in  enthiel t .  Zudem konn te  ein zirkul ierendes 
Ant icoagulans  nachgewiesen werden.  
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Graft V e r s u s  H o s t  R e a c t i v i t y  o f  E m b r y o n i c  L y m p h o i d  Cells, Activated by Irradiated Thymus and/or 
Bursa Cells 

The func t ion  of the  t h y m u s  and the  bursa  of Fabricius 
in chicken was the  subjec t  of m a n y  inves t iga t ions  up 
to  now. Most  of the  expe r imen t s  reportedZ-4 were con- 
cerned wi th  the  loss of cer ta in  proper t ies  of an immu-  
nological na tu re  by  chickens t h y m e c t o m i z e d  or bur-  
sectomized,  e i ther  surgically or hormonal ly .  

Our approach  5,, was based on the  'S imonsen  phen o m-  
enon' ,  i.e. p roduc t ion  of lesions on the  chorio al lantoic 
m e m b r a n e  of chick embryos  by  immunologica l ly  com- 
p e t e n t  cells. In  a previous  work  ~ we showed t h a t  allogenic 
bursa  cells could cause isologous l y m p h o c y t e s  to  give a 
graf t  versus  hos t  (GVH) reac t ion  on chick embryos .  We 
found the  same to be t rue  for t h y m u s  cells, which led 
us to the  conclusion t h a t  the  p h e n o m e n o n  was a resul t  

oi the  act ion of a humora l  factor,  con ta ined  in bursa  
and  t h y m u s  cells of chicken, t h a t  ac t iva ted  the  lym- 
phocy tes  s. 

In  the  p resen t  expe r imen t  we t r ied to f ind out  whe the r  
th is  was caused mere ly  by  the  ac t iva t ion  of pre-exis t ing  
compe tence  or else t h a t  the  t h y m u s  and/or  the  bursa  
could also affect  the  embryon ic  cells b y  changing  t h e m  
from inact ive cells in to  act ive ones 9. 

Though  it was a l ready  stated10, lz t h a t  in chickens 
ne i ther  bursa  nor  t h y m u s  cells can give a GVH react ion,  
the  ques t ion  was raised w h e t h e r  bursa  or t h y m u s  cells 
could no t  be changed  dur ing  con tac t  wi th  o ther  cells, 
pr ior  to inoculat ion on the  chorio al lantoic membrane ,  
so as to  make  t h e m  capable  of p roduc ing  lessions. 
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I n  order  to  avo id  th i s  poss ib i l i ty  we decided to i r r ad ia t e  
t h e  t h y m u s  a n d / o r  b u r s a  cells, pr ior  to  t h e i r  con t ac t  w i th  
t he  l y m p h o i d  cells 12. I r r a d i a t i o n  of a suspens ion  of b u r s a  
a n d / o r  t h y m u s  cells was pe r fo rmed  in pe t r i  dishes us ing  
a Cobal t  60 tube .  T he  dose employed  was 2000 r. Af te r  
i r r ad i a t i on  t he  cells were washed  and  r e suspended  to  
con t a in  40,000 c / m m  3 

A suspens ion  of Leghorn  e m b r y o s  l y m p h o i d  cells, 
isogenic w i th  t he  t e s t  e m b r y o s  was p r epa red  in a pro-  
cedure  s imi la r  to  t h a t  used for p r e p a r a t i o n  of t i ssue  
cul ture .  E m b r y o s  of 9 days  were r e m o v e d  f rom t he  eggs, 
a n d  minced  in to  a h o m o g e n o u s  suspens ion  in c i t r a t e  
t r y p s i n  solut ion,  a f te r  f i rs t  c u t t i n g  off t he  h e a d  and  t he  
ex t remi t ies .  

Th i s  suspens ion  was t h e n  i n c u b a t e d  for 25 m i n  a t  
37 ~ w i t h  r epea t ed  s hak i ng  eve ry  5 rain,  t h e n  cen t r i fuged  
for 3 ra in  a t  5000 r p m  and  t he  s e d i m e n t  r e suspended  in 
sal ine con ta in ing  50 U penici l l in  per  cm 3. T he  n u m b e r  of 
t he  cells was  ad ju s t ed  to 40,000 c / m m  a. E q u a l  vo lumes  
of b o t h  suspens ions  were mixed  and  i n c u b a t e d  for 1 h 
a t  37 ~ E a c h  e x p e r i m e n t  consis ted  of 3 or 5 groups  of 
e m b r y o s  i nnocu l a t ed  as follows: 1. E m b r y o n i c  l y m p h o i d  
cells. 2. I r r a d i a t e d  b u r s a  ceils. 3. I r r a d i a t e d  t h y m u s  ceils. 
4. C o m b i n a t i o n  of e m b r y o n i c  cells a n d  i r r ad i a t ed  b u r s a  
ceils. 5. C o m b i n a t i o n  of e m b r y o n i c  cells a n d  i r r ad i a t ed  
t h y m u s  cells. The  n u m b e r  of cells i nnocu la t ed  in to  each  

e m b r y o  was k e p t  c o n s t a n t  a n d  was equa l  a m o n g  all t h e  
groups  of th i s  exper imen t .  

Resu l t s  (see Table)  ind ica te  v a r y i n g  degrees of r e a c t i v i t y  
in  groups  4 and  5, as p re sen ted  b y  t he  pe rcen tage  of 
embryos  showing  lesions. I n  g roup  4, lesions on the  CAM 
were found  in 52% ou t  of 73 inocu la ted  embryos .  G r o u p  
5 was found  to  con t a in  67% pos i t ive  reac t ions  ou t  of 34 
inocu la ted  embryos .  At  t he  same t ime  no a c t i v i t y  was 
shown, b y  e i the r  e m b r y o n i c  cells or t h y m u s  and  b u r s a  
cells (groups 1-3). These  resul t s  seem to ind ica te  t h a t  
t he  lesions fo rmed  are t he  p r o d u c t  of t h e  e m b r y o n i c  
l y m p h o i d  cells wh ich  m u s t  h a v e  been  t r a n s f o r m e d  in to  
c o m p e t e n t  cells b y  m e a n s  of a fac to r  re leased f rom t h e  
t h y m u s  a n d / o r  bursa .  

Zusammen/assung, B e s t r a h l t e  Zellen yon  T h y m u s  u n d  
B u r s a  s ind f~ihig, e m b r y o n a l e  l y m p h o i d e  Zellen zu ak t i -  
vieren,  so dass  diese auf  der  C h o r i o n a l l a n t o i s m e m b r a n  
isologer Wi r t s t i e r e  eine G r a f t - v e r s u s - h o s t - R e a k t i o n  aus-  
i iben.  Die A k t i v i e r u n g  b e r n h t  o f fenbar  auf  e inem Fak to r ,  
de r  yon  den  T h y m u s -  oder  Bursaze l len  abgegeben  wird.  
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% of embryos with lesions after inoculation with : 

1. Embryo 2. Irradiated 3. Irradiated 4. Mixture 5. Mixture 
lymphoid bursa thymus of 1 + 2 of 1 + 3 
cells (%) cells (%) cells (%) (%) (%) 

0/15 (0) 0/14 (0) 0/12 (0) 8/14 (60) 12/12 (92) 
0[8 (0) 0/10 (0) 0/11 (0) 6/13 (46) 6/11 (54) 
0/9 (0) 0]8 (0) - 11]17 (64) - 
0[0 (0) 0/4 (0) 0/7 (0) 3/9 (30) 5/10 (50) 
0/11 (0) 0/4 (0) - 3/10 (30) - 
0/7 (0) 0/9 (0) - 7/10 (70) - 

Embryonic lymphocytes were prepared from 9-day-old Leghorn 
embryos. Thymus and bursa were extracted from giant chicken 
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Daunomycin and Skin Allografts Survival in Mice 

D a u n o m y c i n ,  a n  a n t i t u m o r a l  an t ib io t i c  1, i n t e r fe r ing  in 
nucleic acid syn thes i s  2, has  shown  a good immunoclepres-  
sive a c t i v i t y  in  v i t ro  on l y m p h o b t a s t i c  t r a n s f o r m a t i o n  of 
l y m p h 0 c y t e s  s-5 and  in v ivo  on  r a t  a d j u v a n t  a r t h r i t i s  ~,7, 
whi le  i ts effects on  p r i m a r y  h u m o r a l  response  and  on  t he  
c o n t e n t  of a n t i b o d y - p r o d u c i n g  spleen cells in  mice  
i m m u n i z e d  w i t h  sheep e r y t h r o c y t e s  3,s,9 and  on  macro-  
phage  m i g r a t i o n  i nh ib i t i on  t e s t  3 are no t  s t r a igh t fo rward .  

D a u n o m y c i n  has  also a sl ight;  b u t  n o t  s ign i f i can t  
p ro t ec t i ve  effect  on  skin  a l lograf ts  in  mice  accord ing  to  
BERNARD et  al. 3, whi le  t he  resul t s  o b t a i n e d  b y  CERULLI 
et  al. 1~ n on t he  same  biological  sys t em a n d  on  cornea l  
xenogra f t s  in r a b b i t s  seem to  show a g rea te r  i m m u n o -  
depress ive  a c t i v i t y  of th i s  compound .  

Since t he  d i sc repancy  of these  d a t a  m i g h t  be  ascr ibed  
to the different treatment methods, we thought it would 
be interesting to investigate the immunodepressive 
activity of Daunomycin on skin allografts in mice, varying 
the route of administration, the dose and the treatment 
schedules. 

Materials and methods. CBH/He J a n d  BGA/F 1 mice 
( J ackson  Labo ra to r i e s  - B a r  H a r b o r  Maine)  were used, 
r espec t ive ly  as donors  a n d  rec ip ien ts  of skin  grafts .  

Skill  g raf t s  were pe r fo rmed  accord ing  to the  m e t h o d  
of BILLINGI-IAM a n d  MEDAWAR12; p las t e r  of Par i s  cas ts  
were r e m o v e d  on d a y  9 a n d  skin  v i a b i l i t y  scored da i ly  
the rea f t e r .  The  resul t s  were s t a t i s t i ca l ly  ana lyzed  fol- 
lowing t h e  m e t h o d  of BLISS la and  differences  b e t w e e n  
t r e a t e d  an ima l s  and  cont ro ls  e v a l u a t e d  b y  the  ' t '  o f ,  
DUNNETT. 

D a u n o m y c i n  was  a d m i n i s t e r e d  b y  var ious  rou tes  and  
w i t h  d i f fe ren t  schedules  as shown in t he  Table .  The  
n u m b e r  of an ima l s  for each  group  va r i ed  f rom 10-20 
mice  in  t he  d i f fe ren t  exper imen t s .  

Results. The  resul t s  o b t a i n e d  a n d  r epo r t ed  in t he  Tab le  
show that Daunomycin increases skin allografts survival 
time. The differences observed between controls and 
treated animals are statistically significant at a level of 
5% or even lower, whatever the doses and the treatment 
schedules employed. 

The best results were obtained when the i.v. route was 
used with doses of 5 and 3.3 mg/kg 3 days before skin 
grafting or the i.p. route with a dose of 1.25 mg/kg for 
8 days. However, the i.v. treatment is preferable, since 
it is non-toxic as compared to the i.p. treatment which 
at equivalent or lower cumulative doses resulted in 


