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Table I. Effect of different bleeding schedules on 59Fe uptake following testosterone propionate administration 

]~XPI~RIENTIA 26/5 

Group No. of rats Hours after 59Fe 
injection 

SSFe uptake, % of injected dose 

In erythrocytes In 100 mg of bone marrow 

Vehicle control 8 24 20.4 4- 6.1 1.51 -t- 0.11 
Testosterone propionate 8 37.1 4- 9.4 �9 1.07 4- 0.27~ 
Vehicle control 8 48 59 .1 / :  8.8 0.40 • 0.11 
Testosterone proprionate 8 66.0 =h 9.1 0.19 4-4- 0.05 ~ 
Vehicle control 8 72 55.5 Jz 6.2 0.19 4- 0.05 
Testosterone propionate 8 63.3 + 10.7 0.19 4- 0.04 

An 0.4 mg daily dose of hormone was injected s.c. for 7 consecutive days in male Lewis rat, 85-90 days old and gonadectomized 4 weeks 
prior to treatment.  1 ~e of 59Fe in 0.5 ml saline was injected simultaneously with the last t reatment .  �9 p ~ 0.01 when compared with the 
correspondent vehicle control group. 

Table 11. Effect of a single s.c. injection of testosterone propionate (TP) on erythropoiesis of male Lewis rats, 85-90 days old and gonadecto- 
mized 4 weeks prior to t reatment  

Group Treatment  No. of rats  
Compound Dose (rag) 

59Fe uptake, % of injected dose 

In erythroeytes In 100 mg of bone marrow 

Intact  Vehicle 0.5 ml 8 41.0 4- 11.7 1.38 • 0.38 
Castrated Vehicle 0.5 ml 8 41.1 4- 6.8 1.24 4- 0.42 
Castrated TP 0.2 8 44.1 4- 8.9 1.07 • 0.22 
Castrated TP 0.4 8 39.8 • 5.7 0.78 4-4- 0.40 
Castrated TP 0.8 8 43.1 -h 10.7 0.95 q- 0.27 
Castrated TP 1.6 8 53.0 • 9.0 �9 0.65 4-4- 0.11~ 

1 ~c of 59Fe in 0.5 nil saline was injected intracardially and simultaneously with testosterone propionate. The animals were bled and sacrificed 
24 h later, a p < 0.01 when compared with castrated vehicle control group. 

c h r o m a t i c  n o r m o b l a s t s  is  22 h we  m u s t  a s s u m e  t h a t  t h e  
i n c r e a s e d  69Fe c o n t e n t  of  c i r c u l a t i n g  e r y t h r o c y t e s  in  t h e  
p r e s e n t  s t u d i e s  r e p r e s e n t e d  a n  a c c e l e r a t e d  m a t u r a t i o n  of  
l a t e  b a s o p h i l i c  n o r m o b l a s t s  o r  e a r l y  p o l y c h r o m a t i c  
n o r m o b l a s t s .  T h e s e  r e s u l t s  a p p e a r  t o  b e  i n d e p e n d e n t  o f  
a n y  d i r e c t  e f f e c t  o f  t e s t o s t e r o n e  p r o p i o n a t e  o n  t h e  r e l e a se  
o r  a c t i v a t i o n  o f  E S F .  E r y t h r o p o i e t i n ,  in  f ac t ,  w o u l d  h a v e  
e n h a n c e d  59Fe u p t a k e  in  n e w  e r y t h r o c y t e s  3 d a y s  fo l low-  
i n g  h o r m o n e  a d m i n i s t r a t i o n .  H o w e v e r ,  t h e  i n c r e a s e d  re-  
l e a se  o f  E S F  f o l l o w i n g  a n d r o g e n  a d m i n i s t r a t i o n  4 m u s t  b e  
i n i t i a t e d  t h r o u g h  t h e  f e e d b a c k  m e c h a n i s m  e x i s t i n g  be -  
t w e e n  e r y t h r o c y t e  a n d  s t e m  cell  s y s t e m  ~. I n  o t h e r  w o r d s ,  
t h e  r e d u c e d  p r o p o r t i o n  of  p o l y c h r o m a t i c  a n d  o r t h o -  
c h r o m a t i c  n o r m o b l a s t s  in  b o n e  m a r r o w  f o l l o w i n g  t e s t o -  
s t e r o n e  p r o p i o n a t e  w o u l d  r e q u i r e  t h e  p r e s e n c e  of  a d d i -  
t i o n a l  E S F  fo r  t h e  d i f f e r e n t i a t i o n  of  n e w  e r y t h r o i d  
e l e m e n t s ,  s u b s t i t u t i n g  for  t h e  d e p l e t e d  ones .  

Rdsumd. L ' a u g m e n t a t i o n  d ' i n c o r p o r a t i o n  de  59Fe d a n s  
les g l o b u l e s  r o u g e  de  r a t s  a u x q u e l s  o n  a d o n n ~  d u  t e s t o -  
s t e r o n e  p r o p i o n a t e  e s t  6 v i d e n t e  d a n s  la  c i r c u l a t i o n  p6ri-  
p h 6 r i q u e  d u  s a n g ,  24 h a p r ~ s  l ' i n j e c t i o n  d u  59Fe. L e  r a p -  
p o r t  e n t r e  c e t t e  d o n n ~ e  e t  le t e m p s  d e  t r a n s f e r t  d e s  
e r y t h r o b l a s t e s  d a n s  la  m o e l l e  o s s e u s e  m o n t r e  q u e  les  a n -  
d r o g 6 n e s  s t i m u l e n t  la  m a t u r a t i o n  de  n o r m o b l a s t e s  b a s o -  
p h i l i q u e s  e t  p o l y c h r o m a t o p h i l i q u e s ,  p l u t 6 t  q u e  l ' 6 r y t h r o -  
p o i e t i n e .  
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Suppression of Antibody Formation Against Sendai Virus in the SV40 and Adenovirus 16 Infected 
Hamsters 

T h e  i m m u n o s u p p r e s s i v e  e f f ec t  o f  m o u s e  l e u c o s i s  
v i r u s e s  w a s  r e c e n t l y  o b s e r v e d  b o t h  in  r e s p e c t  t o  a n t i b o d y  
f o r m a t i o n  a n d  i m m u n e  r e s p o n s e s  of  t h e  d e l a y e d  t y p e  1-3. 
T h e  s a m e  e f f ec t  w a s  d i s c o v e r e d  for  m e a s l e s  a n d  r u b e l l a  
v i r u s e s  4, s. T h e  r e s u l t s  of  t h e  e x p e r i m e n t s  p r e s e n t e d  b e l o w  
s h o w  m a r k e d  s u p p r e s s i o n  o f  a n t i b o d y  f o r m a t i o n  a g a i n s t  
S e n d a i  v i r u s  c a u s e d  b y  SV40 a n d  a d e n o v i r u s  t y p e  16. 

Materials and methods. W e  u s e d  2 - m o n t h - o l d  m a e  
S y r i a n  h a m s t e r s  o f  o u r  o w n  l a b o r a t o r y  b r e e d i n g .  P a p o v a -  
v i r u s  SV4o, s t r a i n  A 426,  w a s  r e c e i v e d  f r o m  t h e  M u s e u m  
of  O n c o g e n i c  V i r u s e s  of  t h e  I n s t i t u t e  o f  E x p e r i m e n t a l  a n d  
Cl in ica l  O n c o l o g y  A M S ,  U S S R  in  1963 a n d  m a i n t a i n e d  in  
o u r  l a b o r a t o r y  in  g r e e n  m o n k e y  k i d n e y  cell  c u l t u r e s .  T h e  
t i t r e  o f  t h e  v i r u s  w a s  5 • l 0  T T C P D s 0 / 0 . 1  m l .  
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H u m a n  adenovi rus  t ype  16 (strain 663) was k indly  pro-  
v ided  by  Dr. 1R. S. DREIZlN. The virus was passaged in 
Hela  cell cultures.  I t s  t i t re  was de t e rmined  by  the  cyto-  
pa thogen ic  effect  which  occurred at  8-12 days  af ter  the  
infect ion of the  monolayer .  I t  a m o u n t e d  to  103 TCPDs0 / 
0.1 ml. 

Para inf luenza  virus  Sendal  (5 • 103 Ds0 ) was  mul t ip l ied  
in al lantoic cav i ty  of 9-day e m b r y o n a t e d  eggs. The 
haemagg lu t ina t ing  ac t iv i ty  of Sendal  virus  was 5120 
haemagg lu t ina t i ng  uni ts  (HU) per  1 ml. 

The haemagg lu t ina t ion  inh ib i t ion  (HI) reac t ion  was 
pe r fo rmed  using 0.25 ml  of se rum dilution,  0.25 ml  of 
virus  suspension con ta in ing  2 H A  uni ts  and  0.5 ml  of 1% 
suspens ion  of chick e ry throcy tes .  I so tonic  saline was  used 
as di luent .  The t es t  was  carr ied out  a t  4 ~ and  a t  room 
t empera tu re .  The H I  t i t re  was expressed  as reciprocal  of 
the  h ighes t  initial  d i lut ion of se rum showing inhib i t ion  of 
haemagglu t ina t ion ,  i.e., i t  was re la ted to a vo lume of 
0.25 ml. 

Results  and discussion. The hams t e r s  were  inocula ted  
i.p. e i ther  wi th  SV40 or wi th  h u m a n  adenovi rus  t ype  16. 
The cor responding  groups of control  hams t e r s  r ema ined  
un inocula ted  ; 9 days  la ter  the  hams te r s  of inocula ted  and  
contro l  groups  (each group hav ing  8-10 animals) were  
immunized  i.p. w i th  0.5 ml  of ac t ive  Sendal  virus. A t  
d i f fe rent  t imes  af ter  the  Sendal  virus inoculat ion,  the  sera 
of ham s t e r s  were checked for an t i -Senda l  an t ibodies  by  
means  of H I  test .  

The d a t a  p resen ted  in Figure 1 show t h a t  a t  15 and 23 
days  af ter  the  Sendal  virus immuniza t ion  the  mean  geo- 
metr ica l  t i t res  of an t ihaemagg lu t in ins  expressed  in 
logar i thm wi th  base 10 were cons iderably  lower in t he  
sera of animals  previous ly  inocula ted  wi th  SV46 or adeno-  
virus t y p e  16 as compared  wi th  those in the  sera of con- 
t rol  animals  which had  been immunized  wi th  Sendal  virus 
alone. The results  ob ta ined  were s ta t i s t ica l ly  significant .  

Figure 2 shows the  results  of the  second expe r imen t  
when  the  following groups of animals  were used:  
1. animals  immunized  wi th  Sendal  virus af ter  previous  
inocula t ion  wi th  SV40, 2. animals  immunized  wi th  Sendal  
virus a f te r  previous  inoculat ion wi th  cul ture  fluid of non-  
infected green m o n k e y  kidney,  3. an imals  i m n m n i z e d  
wi th  Sendal  virus alone, 4. animals  immunized  simul-  
taneous ly  i.p. wi th  SV40 and Sendal  virus. 

As seen f rom Figure  2 the  sera of the  animals  f irst  inocu- 
la ted  wi th  SV40, and 9 days  la ter  wi th  Sendal  virus,  re- 
vealed m e a n  geometr ica l  t i t res  of an t ihaemagg lu t in ins  
cons iderably  lower t h a n  those  of the  contro l  animals  
immunized  wi th  Sendal  virus alone. Figure 2 shows t h a t  
s imul taneous  i.p. inoculat ion wi th  SV40 and Sendal  virus 
as well as previous  inocula t ion wi th  cul ture  fluid of non-  
infected green m o n k e y  k idney failed to affect  the  level of 
the  specific ant ibodies .  I t  is of in teres t  to note  t h a t  i.p. 
inocula t ion  of SV40 to  adul t  hams t e r s  failed to influence 
in any  way the  to ta l  a m o u n t  of leucocytes  in per iphera l  
blood. 

Suppress ion of an t i body  to rmat ion  agains t  Sendal  virus 
in ham s t e r s  previous ly  inocula ted  wi th  SV~0 or adeno-  
virus  16 is due to  the  immunosuppres s ive  ac t iv i ty  of t he  
above viruses.  However ,  when,  as in th is  case, an act ive  
virus serves as a t e s t  ant igen,  the  whole s i tua t ion  m a y  be 
associa ted wi th  some more  compl ica ted  mechanisms .  

The absence of the  effect  in the  expe r imen t s  when  
SV40 and Sendal  viruses  were in jec ted  s imul taneously ,  
and its marked  man i fes t a t ion  in those when  Sendal  virus 
was in jec ted  a l te r  SV40 inoculat ion,  suggest  an i n m m n o -  
suppress ive  charac te r  of the  phenomenon .  The remark-  
able fact  is t h a t  t he  suppress ion occurred on the  9th day  
af ter  the  inject ion of SV40 or adenovi rus  t y p e  16. I t  is in 

t h a t  t ime  t h a t  h a m s t e r s  acquired a s t rong  res is tance  
agains t  the  t r a n s p l a n t a t i o n  of t he  cor responding  virus-  
induced  tumours .  

The immunosuppres s ive  effect  revealed by  2 DNA-  
conta in ing  viruses of d i f ferent  oncogenic ac t iv i ty  seems 
to suppor t  a suggest ion 6-s t h a t  t he  inhib i t ion  of t he  
immunologica l  response  is a condi t ion  indispensible  for 
b o t h  carcinogenesis  and  ma l ignan t  growth.  As we showed 
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Fig. 1. Effect of previous SV40 and adeno 16 infection of hamsters on 
the antihaemagglutinins mean titre of Sendal virus at 15 and 23 days 
after immunization (mean geometrical titres expressed in logarithms 
with base 10). 1. In animals inoculated with SV40 ; 2. in animals 
inoculated with adenovirus 16; 3. in control animals immunized with 
parainfluenza virus Sendal alone. 
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Fig. 2. Effect of previous inoculation of hamsters with SV40 on the 
antihaemagglutinins mean titres of Sendal virus at 20 and 35 days 
after immunization. 1. In animals previously inoculated with SV40; 
2. ill animals previously inoculated with culture fluid of non- 
infected green monkey kidney cell culture; 3. in animals immunized 
with Sendal virus alone; 4. ill animals inoculated simultaneously 
with SV4o and Sendal virus. 

1 R. D. PETERSON, R. HENRICRSON and R. A. GOOD, Proc. Soc. exp. 
Biol. Med. 11d, 517 (1963). 

2 p.  g .  DENT, R. D. A. PETERSON and R. A. GOOD, Proc. Soc. exp. 
Biol. Med. 1/9, 869 (1965). 

3 N. t~. CREMER, R. O. TAYLOR and S. L. HAGENS, J. Immunol. 96, 
495 (1966). 

4 B. V. SIEGEL and G. I. MORTON, Proe. Soc. exp. Biol. Med. 12,3, 
467 (1966). 
G. B. OLSON, J. exp. Med. 128, 47 (1968). 

s R. T. PREHN, (New York, Harper Row 1963), p. 475. 
R. T. PREHN, J. natn. Cancer Inst. 31, 791 (1963). 

s M. C. BEIIENBAUIVi, Br. reed. Bull. 20, 159 (1964). 



534 Specialia EXPERIENTIA 26/5 

elsewhere,  t he  in t racard iac  inocula t ion of animals  wi th  
SV40 s t imula ted  the  g rowth  of t r ansp lan tab le  carcinogen- 
induced  tumours  9. This observat ion,  as well as the  capa- 
c i ty  of the  above  virus to  in tens i fy  the  carc inogenic i ty  of 
DMBA in new-born  hamsters1~ m a y  have  some th ing  to 
do wi th  the  immuno-suppres s ive  p rope r ty  of SV40. 

An immunosuppres s ive  effect  of DNA-con ta in ing  
viruses seems to  account  for the  fact  t h a t  t umou r s  in- 
duced by  t h e m  grow inspire  of the  exis tence of s t rong  
t r a n s p l a n t a t i o n  ant igens  on the i r  surface. 

A pre l iminary  expe r imen t  in which sheep e ry th rocy te s  
were in jec ted  to  hams t e r s  9 days  before inocula ted  wi th  
SV40 has shown a marked  suppress ion of a n t i b o d y  forma-  
t ion agains t  t he  above e ry throcy tes .  

BOTHblX vta6moAa~ocb noAaB~eHrIe aHTHTe~006pa30aaHHJa ~< 
BHpycy CeHAa~ no cpaBHeHmO C KOHTp0JIbltbIMB. 

B CB~I3H C IIOYlyqeHHblMH ~aHHblMH r<paTr<O o6cy~RaeTcfl 
npo6neMa HMMyHoAeIIpeccHBH0r0 Ae~CTBHfl 0HKOFeHHbIX BH- 
pycoB. 
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BbIBOAbI. 30YIOTHCTblX XOM~qKOB 3apa~anH BHpyCaMH SV40 
HYlH aAeHo THIIa 16. qepe3 9 AHe~ nocne 3apa~eHHa HM BB0- 
An.nH >KHBOfi naparpHnno3Hblfi snpyc CeHnafi. Y aTHX ~<n- 
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Abstr. of 9th Int. Cancer Congr., Tokyo (1967), p. 335. 
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Phagocytosis of 14C Dinitrophenyl Poly L-Lysine by Peritoneal Exudate Cells from Guinea-Pigs 

Guinea-pigs of s t ra in  I I  and s t ra in  X I I I  respond  and  then  spo t t ed  and dr ied on W h a t m a n n  No. 540 fil ter 
d i f fe rent ly  to syn the t i c  ant igens ,  as d e m o n s t r a t e d  by  the  
expe r imen t s  of LEVINE and  BENACERRAF 1, and BEN- 
EFFRAIM, FUC}IS and SELA 2. H a p t e n  conjugates  of poly 
L-!ysine, for example ,  elicit an i m m u n e  response in s t ra in  
II ,  b u t  fail to do so in s t ra in  X I I I ;  th is  facil i ty be ing a 
d o m i n a n t  au tosomal  unigenic t ra i t .  I t  is pe r t i nen t  to the  
ques t ion  of w h e t h e r  or no t  phagocytos i s  is involved in 
a n t i b o d y  synthes is  3-5 to  de t e rmine  if these  s t ra ins  also 
differ in the i r  abi l i ty  to  process  poly  L-lysine conjugates  
th is  way.  A direct  cor respondence  be tween  phagocy t i c  
abi l i ty  and an t i body  syn thes i s  would obviously  accord 
wi th  the  pa r t i c ipa t ion  of b o t h  phagocyt ic  and  lympho-  
cyt ic  ceils in the  i m m u n e  response.  Were  no difference to 
be found in the  phagocytos i s  of the  an t igen  by  responsive  
and  non-respons ive  strains,  one m u s t  infer, e i ther  t h a t  the  
s ta te  of unrespons iveness  is a t t r i bu t ab le  to a ' p o s t -  
phagocyt ic  block in a n t i b o d y  synthesis ,  or else phago-  
cytosis  has  no re levance to  the  i m m u n e  response.  

D a t a  are p resen ted  t h a t  d e m o n s t r a t e  the  abi l i ty  of 
per i tonea l  exuda te  cells f rom s t ra in  I I  and X I I I  guinea- 
pigs to phagocyt ize  14C d in i t r0pheny l  poly  L-lysine (I~C- 
D N P - P L L ) .  The D N P - P L L  used was p repa red  as de- 
scr ibed by  LEVINE and  BENACERRAF 6. PLL was k ind ly  
given by Prof. P. Do~v, Harvard University, and had an 
average degree of polymerization of 398. Uniformly 
labelled 14C-DNP (Amersham ; 34 ~c/mg) was employed as 
the hapten. On the average, twelve 14C-DNP groups were 
substituted per molecule of PLL to form 14C-DNPI2- 
PLL39v 

Male guinea-pigs (approx. 800 g) were injected i.p. with 
20 ml 1% sodium chloride and 0.1% glycogen, 3 days 
before being sacrificed. 4 h prior to sacrifice, 2.6 mg 14C- 
DNPI2PLL39s was administered i.p. The peritoneal con- 
tents were washed with 170 ml chilled Hanks solution, 
which was subsequently filtered through several layers of 
cheese cloth. The cells were harvested by centrifugation 
at 700 rpm for 20 min in a swinging-bucket International 
centrifuge at 5 ~ The pellet of cells obtained was re- 
suspended with 0.5 ml Hanks solution. A differential cell 
count of the peritoneal exudate fronl animals of both 
strains, revealed that polymorphonuclear cells, mono- 
cytes and lymphocytes were present in about equal pro- 
portions. Samples were taken from the cell suspensions 

discs. The rad ioac t iv i ty  p re sen t  was  de te rmined  in an 
Ans i t ron  l iquid scint i l la t ion spec t ropho tomete r .  

The resul ts  of t he  expe r imen t  are given in the  Table.  I t  
can be seen f rom these  d a t a  t h a t  the  s t ra ins  mani fes ted  no 
a p p a r e n t  difference in the i r  abi l i ty  to phagocyt ize  l~C- 
DNP12PLLa9 s. Tha t  t he  r ad ioac t iv i ty  observed in these  
cell p repa ra t ions  represents  phagocytos i s  and not  s imply  
adherence  of an t igen  to  cell surfaces is indica ted  by  the  
fact  t h a t  fu r the r  washings  of the  cells did no t  d imin ish  
the i r  rad ioac t iv i ty .  The y ie ld  of ceils f rom these guinea- 
pigs was low when  compared  wi th  the  yields ob ta ined  
f rom ra ts  72 h following beef  hear t  infusion b ro th  i.p. and, 
in addi t ion,  the  relat ive p ropor t ion  of monocyt ic  cells was 
less 7. However ,  the  eff iciency of phagocytos is  was ob- 
served to  be  abou t  1 - 2 %  of an t igen  admin is te red  and th is  

Extent of phagocytosis of 14C DNP12PLL3o s by peritoneal exudate 
ceils from strain II and XIII guinea-pigs 

Strain Peritoneal Exudate Uptake 14C DNP-PLL 
No. cells cpm (Fg per 107 cells) 

II 0.28 x 107 15,420 33.9 
XIII 0.30 • 107 16,900 35.1 

4 h prior to sacrifice, 2.6 mg laC DNPI~PLL3o 8 (1.63 X 10 ~ cpm]mg) 
were injected i.p. into male guinea-pigs of strain II and XIII, 2 from 
each strain, that had been previously primed, 3 days before experi- 
mentation, by treatment with a saline-glycogen solution injected i.p. 
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