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L y m p h o c y t e  A c t i n o m y c i n  B i n d i n g  C a p a c i t y  in  C h r o n i c  L y m p h o c y t i c  L e u k a e m i a  

Methods  for t he  iden t i f i ca t ion  of cell surface i m m u -  
nog lobu l in  h a v e  been  used to d i s t i ngu i sh  m ar r ow - de r ived  
(B) and  t h y m u s - d e r i v e d  (T) l y m p h o c y t e s  in  t he  n o r m a l  
c i rcu la t ing  b lood;  t h e y  are i nvo lved  in humors1  response  
a n d  cell i m m u n i t y ,  respect ive ly .  ~NtLSON and  INTOSSAL 1 and  
PERNIS ~ h a v e  p roduced  i n d e p e n d e n t  ev idence  for t he  
ab i l i ty  of l ymphocy te s ,  in  chronic  l y m p h a t i c  l e u k a e m i a  
(CLL), to  b i n d  a n t i - i m m u n o g l o b u l i n s ,  b u t  to  a m u c h  
lesser e x t e n t  t h a n  t h e  n o r m a l  13 l ym phocy t e .  Th i s  has  
been  t a k e n  as ev idence  t h a t  t h e  CLL l y m p h o c y t e  is of t he  
t3 type ,  a l t h o u g h  a typ i ca l ,  w i t h  respec t  to  i ts  lower 
i m m u n o g l o b u l i n  con ten t .  
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Grain count frequency histogram for normal blood (2 cases) and 
chronic lymphatic leukaemia lymphocytes (4 cases) following 3H- 
actinomycin labelling. 

This  be low-norma l  i m m u n o g l o b u l i n  c o n t e n t  m a y  be  
cons idered  as t he  resu l t  of d i s t u r b e d  genet ic  ac t iv i ty ,  i.e. 
of genet ic  repression.  I t  was  the re fore  decided to compa re  
a c t i n o m y c i n  b ind ing ,  wh ich  c a n b e  t a k e n  as a n  express ion  
of genet ic  a c t i v i t y  (as shown  b y  t he  increased  b i n d i n g  
obse rved  in n o r m a l  l y m p h o c y t e s  b y  DARZYNKIEWICZ et  
al. 3 a f te r  p h y t o h e m a g g l u t i n i n  s t imu la t ion )  in  CLL and  
n o r m a l  l ymphocv t e s .  

A c t i n o m y c i n  b i n d i n g  was the re fore  e v a l u a t e d  in 4 cases 
of CLL a n d  in 2 n o r m a l  subjects ,  b y  m e a n s  of a n  in s i tu  
me thod ,  based  on  t he  m e a s u r e m e n t ,  a f t e r  au to rad io -  
g raphy ,  of 3H-ac t inomyc in  b i n d i n g  to t he  nucle i  of 
smea red  and  f ixed cells a. 

The  F igure  shows t h a t  CLL l y m p h o c y t e s  were e i the r  
i ncapab le  of b i n d i n g  a c t i n o m y c i n  D, or d i sp layed  b i n d i n g  
va lues  cons ide rab ly  be low those  f o u n d  for t he  n o r m a l  
l y m p h o c y t e  p o p u l a t i o n  b y  GAVOSTO and  MASXRA 5. 

These  da ta ,  w i t h  respec t  to  a c t i n o m y c i n  b i n d i n g  as a n  
express ion  of genet ic  ac t iv i ty ,  offer f u r t he r  ev idence  of 
t he  a b n o r m a l  c h a r a c t e r  of CLL lymphocy te s .  Depressed  
genet ic  a c t i v i t y  m i g h t  be  d i rec t ly  respons ib le  for t he i r  
decreased i m m u n o g l o b u l i n  c o n t e n t  1. 

Zusammen/assung. L y m p h o c y t e n  von  4 FXllen chro-  
n i scher  l y m p h a t i s c h e r  Leuk/ imie  ze ig ten  ein v e r m i n d e r t e s  
B i n d u n g s v e r m 6 g e n  fiir 3H-Act inomycin .  
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H e m a t o p o i e t i c  C h a n g e s  in  N M R I  M i c e  Af ter  the  I n t r a v e n o u s  a n d  S u b c u t a n e o u s  I n j e c t i o n  of  Bordetella 
pertussis V a c c i n e  

The  d e v e l o p m e n t  of p r o n o u n c e d  leukocytos is  is one of 
t h e  p r o m i n e n t  fea tures  induced  b y  ki l led pe r tuss i s  organ-  
i sms (PO) in m a n  a n d  e x p e r i m e n t a l  animals1,  ~. I t  is 
cha rac te r i zed  b y  t he  increase  in b o t h  t he  b lood  granulo-  
cyte  ~-5 and  lymphocy te6-S  counts .  Accord ing  to MORSE 7 
t he  m a x i m u m  is r eached  4 days  a f te r  t he  i.v. i n j ec t ion  of 
PO and  r e t u r n s  to  n o r m a l  b y  t he  i 4 t h  day.  The  same  
a u t h o r  r epo r t ed  t h a t  t he  rou te  of i n j ec t ion  is of crucial  
i m p o r t a n c e  for t he  p r o d u c t i o n  of P O - m e d i a t e d  leukocy-  
tosis.  The  i.v. rou te  was t he  mos t  effective,  whi l s t  t he  
s.c. rou te  was ineffect ive.  A l t h o u g h  no p laus ib le  expla-  
n a t i o n  could be  g iven  for th i s  p h e n o m e n o n  7, t he re  
ev iden t ly  exis ts  a s t r ik ing  s imi la r i ty  to  P O - m e d i a t e d  
h i s t a m i n e  sens i t i za t ion  wh ich  l ikewise was n o t  p roduc-  
ed b y  s.c. app l i ca t ion  1,2," 11. I n  our  own experience,  
however ,  t i le s.c. i n j ec t ion  of PO effects b o t h  increase  in  
t he  b lood  l eukocy te  coun t s  and  m a r k e d  sp lenomegaly .  

Y o u n g  adu l t  female  NM1RI mice  weigh ing  20-24 g 
were used. This  s t r a i n  of specif ical ly p a t h o g e n - f r e e  mice  

was o b t a i n e d  f rom the  Cen t ra l  I n s t i t u t e  for L a b o r a t o r y  
Animals  in  H a n n o v e r ,  G e r m a n y .  I n  e x p e r i m e n t  A) 
4 groups  of mice  were used. The  a n i m a l s  of g roup  I 
f unc t ion ing  as cont ro l s  were t r e a t e d  b y  a s ingle i.p. 
i n j ec t ion  of 0.1 ml  of p h o s p h a t e - b u f f e r e d  saline,  p H  7.2 
(PBS) .  The  o the r  groups  rece ived  0.1 m l  of a Bordetella 
pertussis vacc ine  (phase  1, no t  adso rbed  b u t  t r e a t e d  w i t h  
m e r t h i o l a t e  a t  a d i lu t ion  of 1:10,000 for 30 ra in  a t  56~ 
OP-no.  678a of t h e  Beh r ing -Werke ,  Marburg ,  G e r m a n y )  
c o n t a i n i n g  3 • 10 l~ PO per  ml.  I t  was  a d m i n i s t e r e d  e i the r  
b y  t he  i.p. (group II) ,  ;i.v. (group I I I )  or s.c. (group IV) 
route .  A t  d i f fe rent  i n t e rva l s  a f te r  t r e a t m e n t  5 to  6 mice  
ou t  of each  group were  sacrif iced,  a n d  t he  spleens were 
removed .  Subsequen t ly ,  t he  we t  spleen weigh ts  were 
d e t e r m i n e d  g rav imet r i ca l ly .  The  spleen i ndex  is def ined 
as we t  spleen w e i g h t / b o d y  we igh t  (mg/g). The  d a t a  pre-  
sen ted  in Tab le  I show t h a t  sp l enomega ly  was m o s t  
P ronounced  fol lowing t he  i.p. and  i.v. i n j ec t i on  of PO. 
The  s.c. i n j ec t ion  of P O  also led to  s ign i f ican t  sp lenome-  
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Table I. Spleen indexes ~ determined after i.p. (group II), i.v. (group III) or s.c. (group IV) injection of 3 • 106 pertussis organisms, as compared 
to controls (group I) 

Days after Spleen indexes determined 
primary 
immunization Group I Group II  Group I I I  Group IV 

-9 SE b ~ =L SE b P Mean value -9 SE b P Mean value -9 SE b P 

5 5.0 -9 0.28 14.2 -9 0.81 < 0.001 14.7 -9 0.81 < 0.001 10.1 2:0.68 < 0.001 

6 5.6 -9 0.22 18.0 -9 0.47 < 0.001 15.2 4- 0.84 < 0.001 13.0 -9 1.64 < 0.001 

11 6.2 -9 0.41 1715 -9 1.85 < 0.001 12.9 4- 0.74 < 0.001 12.6 4- 0.94 < 0.001 

15 6.2 -9 0.37 10.4 -9 0.76 < 0.005 8.9 -9 0.84 < 0.05 9.0 -9 1.21 < 0.05 

28 6.1 -9 0.07 8.5 ~= 0.35 < 0.005 8.0 -9 0.38 < 0.005 8.4 -9 0.60 < 0.05 

Spleen indexes are defined as: wet spleen weight/body weight (mg/g). b mean value and standard error of 5-6 spleen indexes. P, statistical 
significance. 

galy.  Since a close p o s i t i v e  r e l a t i o n s h i p  h a s  b e e n  d e m o n -  
s t r a t e d  b e t w e e n  s p l e n o m e g a l y  a n d  P C - m e d i a t e d  b l o o d  
l e u k o c y t o s i s  :", t h e  s.c. i n j e c t i o n  of P C  m i g h t  effect  also 
s ign i f i can t  b lood  l eukocy tos i s .  

T h e  e x p e r i m e n t  B) w a s  ca r r ied  o u t  to  t e s t  t h i s  effect.  
3 g r o u p s  of  mice  were  used,  T h e  a n i m a l s  of g r o u p  I 
r ece ived  0.1 m l  of P B S  b y  t h e  i.v. rou te ,  w h e r e a s  mice  of 
t h e  o t h e r  2 g r o u p s  w e r e  t r e a t e d  w i t h  0.1 m l  of t h e  B. 
perlussis vacc ine  c o n t a i n i n g  3 • 109 cells. T h e  vacc ine  w a s  
i n j ec t ed  e i t he r  b y  t i le i.v. (g roup  II) or  s c  ( g roup  III) 
rou te .  S h o r t l y  be fo re  t r e a t m e n t  a n d  a t  d i f f e r en t  i n t e r v a l s  
t he r ea f t e r ,  b lood  w a s  s a m p l e d  f r o m  t h e  l a t e ra l  t a i l  vein .  
T h e  q u a n t i t a t i v e  d e t e r m i n a t i o n s  of b o t h  t h e  b l o o d  leuko-  
cy t e  a n d  e r y t h r o e y t e  c o u n t s  we re  d o n e  w i t h  a n  e lec t ron ic  
cell c o u n t e r  (Coul ter  Coun te r ,  m o d e l  F) .  B l o o d s - m e a r s  
were  p r e p a r e d  a n d  s t a i n e d  a c c o r d i n g  to  t h e  p r o c e d u r e  of  
P a p p e n h e i m .  100 ceils p e r  b l o o d - s m e a r  were  ident i f ied .  

A c c o r d i n g  to  T a b l e  I I  t h e  p e r i p h e r a l  b l o o d  of n o r m a l  
N M R I  mice  c o n t a i n s  10,000 to  15,000 l e u k o c y t e s  p e r  m m  a 
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Table II. Erythroeyte and leukocyte counts, as determined in the peripheral blood of mice shortly before and at different times after the i.v. 
(group II) or s.c. (group III)  injection of 3 • 10 ~ pertussis organisms~ 

Time after treatment Mouse-group Leukocytes Erythrocytes per 
(h) mm 3 blood b 

Total per mm 8 blood b % Lymphocytes % Granulocytes 

0 o II  14,148-4- 1,681 87 13 6,702,000 -4- 307,000 
HI  10,875 -9 867 76 24 6,408,000 • 293,000 

24 II  29,668 i 4,817 71 29 5,380,000 -94- 303,000 
I I I  14,034 -9 1,011 76 24 6,329,000 • 77,000 

48 II  34,509 -9 3,438 65 35 4,871,000 -9 238,000 
I I I  16,392 -9 1,795 78 22 5,380,000 -9 121,000 

72 II  50,425 4- 5,714 80 20 4,343,000 -9 281,000 
I I I  19,538 i 969 74 26 4,520,000 i 318,000 

96 II  63,361 -9 5,690 68 32 4,243,000 -9 125,000 
I I I  28,697 -9 1,722 54. 46 4,807,000 -9 259,000. 

120 II  61,127 -9 7,196 65 35 3,980,000 -9 384,000 
I I I  44,965 -9 2,769 45 55 3,993,000 -9 249,000 

240 II  18,264 i 1,748 60 40 6,859,000 -9 173,000 
1II 25,108 -9 1,945 50 50 6,442,000 -9 193,000 

360 II  12,794 2_ 882 74 26 6,885,000 4- 163,000 
I I I  14,189-4- 961 71 29 6,961,000 -9 264,000 

No noteworthy changes in the blood leukocyte and erythrocyte counts were found during the time of observation in mouse group 1 treated 
with PBS. ~ Mean values and standard errors from 8 mice per point, o Values determined in blood samples taken shortly before treatment 
with pertussis organisms. 
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with  approx ima t ive ly  80% lymphocytes .  This  is in 
accordance wi th  the  da t a  of MORSE 7 and wi th  our  own 
findings 13. After  i.v. in ject ion of PO the  blood leukocyte  
counts  increased rapidly,  and reached a peak  on the  days 
4 and 5. This  was found to be due to a mul t ip l ica t ion  of 
bo th  lymphocy tes  and granulocytes  (Table II) .  15 days 
after  t r ea tment ,  normal  leukocyte  counts  were de termined  
again. Pronounced  leukocytosis  became also detec table  
af ter  s.c. in ject ion of PO. B u t  in compar ison wi th  the  i.v. 
route,  the  deve lopment  of leukocytosis  appeared to be 
considerably delayed (Table II) .  This  m a y  expla in  why  
MORSE 7 did no t  demons t ra te  blood leukocytosis  af ter  the  
s.c. in ject ion of PO, since he measured the  response 1, 4 
and 7 days after  t r ea tmen t .  

On the  basis of hematocr i t s  and re t iculocyte  counts  
de termined  in the  per ipheral  blood of NCS mice, the  
in ject ion of PO was not  found to be followed by  a signi- 
f icant  change in ceils of the  e ry th rocy te  series 7. This is 
no t  in full accordance wi th  the  findings o f  FEU~IMAN 14 
who demons t ra ted  a doubl ing in re t iculocyte  percentages  
7 days af ter  the  in ject ion of PO into CF No. 1 mice, 
a l though t i le concentra t ions  of c i rculat ing e ry throcytes  
at  this  t ime  were in the  normal  range. On the  basis of 
fur ther  cytologic and ferrokinet ic  studies, the  conclusion 
was drawn t h a t  the  in ject ion of B. pertussis leads to 
marked  increase in splenic erythropoiesis  accompanied  
by  a decrease in bone mar row erythropoiesis  ~. Our da ta  
show t h a t  bo th  the  i.v. and the  s.c. in ject ion of PO results 
in marked  decrease in the  e ry th rocy te  concentrat ions,  

whereby  the  lowest  values  were obta ined  a t  the  5th day  
re turn ing  to normal  wi th in  the  fol lowing 5 days  (Table II) .  
The  decrease in the  e ry th rocy te  counts  is appa ren t ly  due 
to the  damage  of erythrocytes ,  and is a t t r ibu ted  to the  
tox ic i ty  of B. pertussis 1, ~, 7, la 

Zusammen[assung. Sowohl die i.v. als auch die s.c. In-  
jek t ion  abgetSte ter  Zellen yon  Bordetella pertussis ftihrt  
bei M~usen zu Splenomegal ie  und ausgepr~igter Blut -  
Leukozytose,  an der L y m p h o z y t e n  und Granulozy ten  be- 
te i l igt  sind. Zudem bewirk te  die In jek t ion  yon B. pertus- 
sis eine deut l iche Verminderung  der E r y t h r o c y t e n  mi t  
Minimalwer ten  am 5. Tag. A m  10. Tag  und danach  wur-  
den wieder  Normalwer t e  gefunden. 
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T h e  F a t e  of P o l y m o r p h o n u c l e a r  N e u t r o p h i l s  and  M o n o n u c l e a r  C e l l s  D u r i n g  A l l o g r a f t  R e j e c t i o n  in  t h e  
U r o d e l e  Pleurodeles ,valtlii M i c h a h .  

Allograf t  re ject ion in Urodeles is ac tua l ly  a wel lknown 
phenomenon  and has beeI1 s tudied in var ious  genus and 
species. Chronic re ject ion of skin grafts described by  
COHEN 1-3 in Triturus viridescens and in o ther  species 4, is 
a general  phenomenon.  Acute  re ject ion remains  possible 
in some cases. Second set grafts are re jected in an accel- 
era ted fashion. I n  the  Urodele,  Pleurodeles waltlii 5, 
surviva l  t imes  of skin allografts are var iables :  re ject ion 
occurs ill 50% Of the  grafts 15 to 20 days af ter  graf t ing in 
a ' sub-acute '  manner  and is chronic for the  o ther  grafts 

(20-130 days af ter  grafting).  In  genet ical ly  re la ted newts, 
some cases of def in i t ive  to lerance somet imes  occur. 

I n  Urodeles,  the  hematopoie t i c  sys tem is pr imi t ive .  
Bone mar row and l y m p h  nodes are absent.  Ery thropoies i s  
and thrombocytopoies i s  occur exclusively  in the  spleen , 
lymphocytopoies i s  in the  t h y m u s  and in the  spleen and 
granulocytopoiesis  in the  capsular  layer  of the  l iver  6, 7. 

I n  Pleurodeles, t h y m e c t o m y  per formed  at  the  la rva l  
stages 51-52 s, 1 m o n t h  before metamorphosis ,  produces 
def ini t ive  tolerance to al lografts  in adults  9. I r regulars  and 
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Fig. 1. The changes in the absolute numbers 
per mm 3 of blood mononuclear cells (o) and 
polymorphonuelear neutrophils (+) during 
allograit rejection in Pleurodeles waltlii (12 
animals). 


