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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 
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Drug Treatment Schedules at days ~ 
route 

Doses 
(mg/kg/day) 

Mean 
survival 
time 

Probability 
level (P) 
(comparison with 
control group) 

Daunomycin i.p. 
Daunomyein i.p. 
Daunomyein i.p. 
Daunomycin i.p. 
Daunomycin i.p. 

Daunomyein i.v. 
Daunomyein i.v. 
Daunomyein i.p. 

--3, --2, --i, 0 
--I, 0, +I, +2 
--8, --7, --6, --5, --4, --3, --2, --I 
--4, --3, - - 2 , - - 1 ,  +1, +2,  +3, +4  
+1, +2,  +3, +4, +5, +6,  +7, +8  

--3, --2, --1 
--3, --2, --1 
--8, --7, --6, --5, --4, --3, --2, --1 

1.25 
1.25 
1.25 
1.25 
1.25 

5 
3.3 
1.25 

12.4 
13.1 
14.1 
15.0 
13.7 
14.1 
13.2 
15.4 
14.3 
17 b 

< 0.05 
< 0.05 
< 0.05 
< 0.05 
< 0.05 

< 0.05 
~< 0.05 

0 = day of grafting, b Some animals are dead before the end of the experiment. 

de layed  dea th  of some animals  in a group of younger  mice. 
In  fact  it  is well known t h a t  the  le thal  dose of Dauno-  
myc in  is h igher  when  th is  drug  is admin is te red  i.v. as 
compared  to  t he  i.p. route.  

Discussion and conclusions. According to our da t a  
D a u n o m y c i n  de te rmines  an increase of skin al lografts  
survival  t ime  in mice. This  increase correlates  well wi th  
the  cumula t ive  doses used, since the  5 mg /kg /day  i.v. 
t r e a t m e n t  gave the  longest  survival  t ime,  w i thou t  any  
toxic  side-effects,  which  po in t s  to the  impor t ance  of the  
admin i s t r a t i on  route.  In  fac t  t he  i.v. route  al lowed us to  
reach m u c h  h igher  cumula t ive  doses of Daunomycin ,  
moreover  th is  route  is cur ren t ly  used in h u m a n  practice.  
Also, D a u n o m y c i n  i.p. causes a marked  local inflam- 
m a t o r y  react ion.  

The mechan i sm of act ion of Daunomyc in  as immuno-  
depressan t  is no t  comple te ly  unders tood,  th is  drug is an 
an t imi to t i c  agent ,  t hus  i t  des t roys  main ly  i m m a t u r e  and  
ac t ive ly  prol i fera t ing cells i.e. bone  mar row cells, gastro-  
in tes t ina l  ep i the l ium and  neoplas t ic  cells. Unpub l i shed  
observa t ions  14 f rom this  l abora to ry  have  shown t h a t  it  
has  no ac t iv i ty  upon  the  re t iculo-endothel ia l  sys tem and 
upon macrophages .  The effect  d isplayed agains t  de layed 
hype r sens i t i v i ty  react ions  is defini te  and  well docu- 
m e n t e d  a, e, 7,10,11 

On the  o ther  hand ,  clinical s tudies  by  KOULINSKY et al. is 
have  shown t h a t  de layed hypersens i t iv i ty  react ions to 4 
d i f ferent  ant igens  in a group of 21 pa t i en t s  wi th  acute  
leukemia  were comple te ly  abol ished by  Daunomyc in  in 
6 subjects ,  who p resen ted  severe, i rreversible bone 
mar row aplasia. I t  would thus  seem t h a t  immunodepres -  
s i re  ac t iv i ty  of D a u n o m y c i n  is non-specific,  p robab ly  
re la ted  b o t h  to  its an t imi to t i c  proper t ies  and to  the  
des t ruc t ion  of i m m a t u r e  cells (stem cells). 

Riassunto. L'e f fe t to  immunodepres s ivo  della Dauno-  
micina  g s ta to  s tud ia to  sulla sopravv ivenza  del t r ap i an to  

cu taneo  nel topo. La Daunomic ina  d e t e r m m a  un aumen to  
del t e m p o  di sopravv ivenza  del t r ap i an to  cutaneo,  staff-  
s t i camente  significativo. Gli AA. d iscutono l ' impor t anza  
che possono assumere  le dosi, la via  di  somminis t raz ione  
e lo schema di t r a t t a m e n t 0  impiegato.  

G. DADDI JR. 16, C. INTINI, 
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Long T e r m  Rep lacement  Therapies  wi th  Tes tos terone  Propionate  and H u m a n  Chorionic  Gonado-  
trophin  in H y p o p h y s e c t o m i z e d  Adult  Male Rats  i 

Daily t e s tos t e rone  p rop iona te  (TP) in ject ions  com- 
menc ing  immed ia t e ly  af ter  h y p o p h y s e c t o m y  obviously  
p r e v e n t e d  subs tan t i a l  tes t icu lar  weight  losses, sus ta ined  
spermatogenes is ,  as judged  by  histological  criteria,  dur ing  
a th ree  weeks per iod in adul t  ra t s  2. Longer  r ep lacemen t  

therap ies  revealed t h a t  t e s tos te rone  d id  no t  ma i n t a in  
the  germ cell n u mb e r s  a t  t he  normal  level ~. Quest ions 
arose for how long a per iod tes tos terone ,  HCG could give 
r ep l acemen t  for the  ra t ' s  test icle  when  s t a r t ed  wi th  t h e  
in ject ions  immed ia t e ly  af ter  h y p o p h y s e c t o m y .  


