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Effect  of  A c t i n o m y c i n  D o n  W h i t e  B l o o d  C o u n t  and  H u m o r a l  A n t i b o d y  R e s p o n s e  in  H a m s t e r s  

Act inomyc in  D is known  to  in terfere  w i th  pro te in  
synthes is  1, 2 and  to d isplay  a cy to tox ic  act ion on mi to t ic  
cellsa, 4, qual i t ies  which have  been  used for the  suppres-  
sion of a n t i b o d y  productionS-9.  However ,  failure to sup- 
press t he  i m m u n e  response  l~  or even s t imula t ion  9,t~ 
have  been described.  In  t h e c o u r s e  of s tudies  deal ing wi th  
the  a l te ra t ion  of t he  i m m u n e  response  in hams t e r s  ~a,t4 
i t  was therefore  of in te res t  to  inves t iga te  the  effect  of 
ac t inomyc in  D on bo th  whi te  blood coun t  and  humora l  
a n t i b o d y  response.  

Materials and methods. Male Syr ian hamste rs ,  bred  in 
a closed colony, 10-13 weeks of age, were  used;  those  
in jec ted  wi th  ac t inomyc in  D weighed 1 0 1 ~ 6  g. They  
received 30 vg of Lyovac  | = Cosmegen | (Merck, Sharp  
and Dohme)  in a single dose, i.p. a t  t he  r igh t  groin on 
days  0 or -2 .  Each  an imal  was in jec ted  on day  0 (i.e. 
1 h or 2 days  af ter  drug adminis t ra t ion) ,  t oge the r  w i th  
the  controls ,  i.p. a t  t he  left  groin wi th  1 ml of an e i ther  
1% or 50% suspens ion  of sheep e ry th rocy tes  (corre- 
sponding  to  2.108 and  1.10 ~~ cells, respect ively) .  Blood 
was d rawn  b y  re t roorb i ta l  punc tu re  under  e ther  anes thes ia  
on days  0, + 3, + 7, + 14. Hemagg lu t in in  t i t r a t ions  were 
pe r fo rmed  in glass tubes,  using 0.2 ml  of a serially 1:2 
d i lu ted  se rum and 0.2 ml  of a 1% suspension of sheep 
ery throcytes .  A macroscopic  agglu t ina t ion  p a t t e r n  af ter  
3 h a t  room t e m p e r a t u r e  was considered as posi t ive.  Most  
of the  sera were t i t r a t ed  s imul taneous ly  on the i r  res is tance 
aga ins t  a 0.1 M solut ion of 2 -mercaptoe thanol .  For  blood 
morpho logy  the  an ima l s  received no ant igen.  Samples  for 
whi te  blood coun t  were t aken  on days  0, + 3 ,  + 7 ,  
a lways in t he  af ternoon.  Tota l  and  dif ferent ia l  counts  
were made  by  convent iona l  me thods .  

Results. 37 animals  were t r ea t ed  wi th  ac t inomycin  D; 
6 ou t  of t h e m  died wi th in  the  per iod observed  of 14 days,  
i.e. 16.2%. The surv iv ing  ones lost  11.3 g on an average,  
b u t  regained the i r  original  we igh t  (Figure 1). No contro l  
an imal  died dur ing  tile same  period.  

The to ta l  whi te  blood count,  as summar i zed  in Table  I 
and  Figure  2, shows a deple t ion  on day  3, followed by  
a mode ra t e  leucocytosis.  A s imi la r  course is exh ib i t ed  by  
t h e  l y m p h o c y t e s  which  are decreased on the  four th  day  
(down to  986/mm 3) b u t  recover  f rom suppress ion at  t he  
end o! the  week. The pe rcen tage  of 40.4 t h e n  indica tes  

no more  lymphopenia ,  as absolute  count  reveals.  The 
n u m b e r  of neu t rophi l s  rises w i t h o u t  in t e r rup t ion ,  f inal ly 
surpass ing the  original  a m o u n t  abou t  3 t imes.  

Table  I I  lists t he  resul ts  of hemagglu t in in  t i t ra t ion .  
The beginning  of t he  hemagg lu t in in  p roduc t ion  takes  a t  
least  3 days ;  peak  t i ters  are reached  in the  second week 
of the  exper iment .  No differences,  ne i ther  in the  t ime of 
ac t inomyc in  D admin i s t r a t i on  nor  in the  dose of sheep 
ery throcytes ,  could mod i fy  b o t h  la ten t  per iod and  peak  
t i t e r  of the  hemagglu t in ins .  Sensibi l i ty  to  2-mercapto-  
e thanol  has  also beeI1 t e s t ed  for each serum. The results  
indicate  t h a t  the  init ial  sensibi l i ty  of the  an t ibodies  tu rns  
gradual ly  to  resis tance,  s t a r t ing  f rom the  e igh th  day.  

Discussion. On the  one h a n d  the  cy to tox ic  effects of 
ac t inomyc in  D upon  bone marrow,  spleen,  l y m p h  nodes  
and  t h y m u s  15-1~ can be made  responsible  for l ympho-  
penia  on the  four th  day.  A t  th is  t ime  surviving l y mp ho-  
cytes  m a y  correspond to ' long-l ived '  types ,  on the  
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Fig. 1. Body weight of Syrian hamsters. Animals were weighed on 
days 0, 7, 14 (and 3 with treated animals). In parentheses: number 
of surviving animals / number of animals at start. - . . . .  , with 30 ~xg 
aetinomycin D treated animals; --, control animals. 
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Fig. 2. Influence of Actinomycin D on white blood count. The values 
from Table I are plotted. 
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Table I. Influence of actinomycin D on white blood count 

White blood count Day of blood taking 
(cells/mm ~) 0 3 7 

Leucocytes 6639 4232 9136 
(5550 8050) (2500-6850) (3200-16,950) 

Neutrophils 1899 3242 5418 
(950-3320) (2480-4060) (640-14,750) 

% 28.6 76.6 59.3 
Lymphoeytes 4687 986 3691 

(3340-6040) (630-2800) (792-5650) 
% 70.6 23.3 40.4 
Other leucocytes 53 4 27 
% 0.8 o.1 0.3 

Animals were injected on day 0 with 30 ~g of actinomycin D. The 
mean values of 7 animals are plotted, extreme values in parentheses. 

Table II. Influence of actinomycin D on hemagglutinin production 

Treatment Immuniza- Day of blood taking No. of 
tion with 0 3 7 14 animals 
1 ml of 
SRBC 

30 [zg actinomy- 1 pc. 0 0 4.9 4.9 12 
ein D on day 0 50 pc. 0 0 4.6 5.5 10 
30 ~g aetinomy- 1 pc. 0 0 3.8 4.7 6 
cin D on day -- 2 50 pc. 0 0 5.6 4.8 5 
Control animals 1 pc. 0 0 3.7 3.3 10 

50pc. 0 0.7 5.0 3.8 6 

Animals were immunized on day 0 with sheep red blood cells (SRBC). 
Hemagglutinin titers were transformed to ~log of 1[10 of reciprocal 
titer + 1. Mean values of these transformed titers are plotted. 

n u m b e r  of which  ac t inomyc in  D exer ts  no fu r the r  effect  is. 
On the  o the r  hand ,  the  cy to tox ic i ty  men t ioned  canno t  
expla in  the  increasing neutrophi l ia .  PmLIPS et  al. 15 have  
p roduced  in rats ,  t r ea t ed  wi th  ac t inomyc in  D, an enhance-  
m e n t  of neu t rophi l s  which  was h ighes t  on day  4; he sug- 
gests  t h a t  enter ic  tox ins  would  p e n e t r a t e  t he  damag ed  
in tes t ina l  walls and  lead to  an endotoxin- l ike  shock. 
The  s t eady  rise of the  neu t rophi l s  in our exper iments ,  
however ,  does no t  account  for th is  suggest ion;  nor  does 
i t  s uppo r t  a reac t ive  regenera t ion  of the  depressed bone  

marrow,  as it  was concluded f rom serial inves t iga t ions  
of a lkyla t ing  agents  lL In  mice GELLER and SPEIRS 1G 
found no bone mar ro w  leucocytosis  which  normal ly  
appeared  af ter  an t igen  inject ion,  under  t r e a t m e n t  w i th  
ac t inomyc in  D. 

Ac t inomyc in  D acts  in a more  p ronounced  way  upon 
early immunologic  processes,  R N A  t h e n  being uns tab le  
and  shor t - l ived 2~ Consequent ly ,  hemagglu t in ins  6, hemo-  
lysins 8 and  ant ig lobul ins  11 appear  la ter  t h a n  normal .  
However ,  t hough  ac t inomyc in  D was given a t  the  same 
t ime  as ant igen,  our expe r imen t s  showed no depress ion 
of the  a n t i b o d y  t i ters ,  according to  f indings  of WusT 
et  al. 11, GELLER and  SPEIRS 10 and  DOBBS et a12. We there-  
fore in jec ted  the  an t igen  at  the  t ime  of l y m p h a t i c  deple- 
t ion, b u t  no lowering of a n t i b o d y  t i t e r  could be observed  
either.  Since increasing amo u n t s  of an t igen  are known 
to  a u g m e n t  t he  effect  of an immunosuppres s ive  drug 20, 21, 
a fu r ther  a t t e m p t  was m a d e  by  va ry ing  the  dose of sheep 
e ry throcy tes ,  b u t  resul ts  r ema ined  unchanged .  

U n c h a n g e d  a n t i b o d y  response  in combina t ion  wi th  
l ymphopen ia  - as it  has  been observed unde r  the  condi-  
t ions  of these  expe r imen t s  - suggests  a resemblance  wi th  
the  reac t ion  of adu l t  an imals  to  t h y m e c t o m y .  

Zusammen/assung. Act inomyc in  D fi ihrt  bei  erwachse-  
nen m/innl ichen H a m s t e r n  in einer  Dosis, die fiir 15% 
der  Tiere letal  ist, zu e inem vor i ibergehenden  Abfall  der  
L y m p h o z y t e n  und  zu e inem kont inu ie r l ichen  Anst ieg  der  
neu t roph i l en  Granulozyten .  Die Bi ldung agglu t in ie render  
Ant ik6rper  gegen Sch a fe ry t h ro zy t en  wird  dagegen,  un-  
abhs  von  der  Ant igendos i s  und  v o m  Ze i tpunk t  der  
Ant igenappl ika t ion ,  durch  Ac t inomyc in  D n ich t  be- 
einflusst .  
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Fluorescent Studies of Antibodies to Rabbit Male Urogenital  Tissue 

R ecen t  s tudies  in i t ia ted  in our  l abora to ry  employ ing  
the  m e t h o d s  of t a n n e d  cell haemagg lu t ina t ion  and  gel dif- 
fusion p rec ip i t a t ion  have  d e m o n s t r a t e d  t h a t  multiple in 
si tu freezing of r abb i t  male  urogeni ta l  t issue (coagulat ing 
g land and  seminal  vesicles) by  means  of a l iquid n i t rogen-  
cooled p robe  a t  in te rva l s  of 30 days  elicits a more  pro-  
nounced  and  cons i s ten t  a n t i b o d y  response  t h a n .  t h a t  
prev ious ly  r epor ted  for a single freeze 1, 2 analogously  to  
the  classical s econdary  or ' boos te r  response '3-6.  

This r epor t  sets  for th  our init ial  observa t ions  employ ing  
the  f luorescent  a n t i b o d y  (FA) m e t h o d  for the  possible  
histologic local izat ion and  ident i f ica t ion  of t he  antigen(s) 
involved in the  immunolog ic  response  to  freezing of r abb i t  
male  urogeni ta l  t issue. 

Surgical methods and in situ freezing of male urogenital 
tissue of the rabbit by means of a liquid nitrogen-cooled 
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