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Cytotoxic  Effect of a Xenogene ic  A n t i s e r u m  on Bone M a r r o w  Cells F r o m  N o r m a l  or Sublethal ly  
Irradiated Mice 

A popula t ion  of smali,  mononuc lea t ed  cells were shown 
to accumula te  in t he  bone marrow- of mice  recover ing 
f rom suble thal  irradiationS-4.  U l t r a s t ruc tu ra l  s tudies  in- 
d ica ted  t h a t  th is  popu la t ion  is he te rogeneous  and  con- 
tains,  in addi t ion  to  l y m p h o c y t e s  and  lymphoblas t s ,  small  
granulocyt ic  cells and  a considerabie  a m o u n t  of par t icu lar  
l ympho id  cell e lements  deno ted  X cells. The la t te r  cell 
t y p e  has an i m m a t u r e  character ,  is no t  de tec ted  in un-  
i r rad ia ted  normal  adul t  marrow,  bu t  is p resen t  in the  
mar row of new-born  mice 5. In  view of these propert ies ,  
and observa t ions  on resurgence of cells wi th  embryonic  
ant igens  in the  adul t  organism under  cer ta in  condi t ions  ~, ~, 
the  ques t ion  arose whe the r  X cells m a y  also represen t  
an embryon ic  cell type.  This  art icle repor t s  t he  resul ts  of 
expe r imen t s  which were pe r fo rmed  to t e s t  th is  possibi l i ty .  

A r abb i t  of a p p r o x i m a t e l y  3 kg weigh t  received i.v. in- 
ject ions  of 0,5 - -  1 •  9 embryon ic  mouse  cells in 10 ml  
ba lanced  salt  solut ion (BSS) 3 t imes  a t  14 day intervals .  
The cells were f reshly  p repa red  f rom CBA embryos  15-18 
days  af ter  concept ion  by  press ing the  t issues t h rough  a 

�9 stainless steel net ,  and  suspending  the  ceils in BSS.  The 
r abb i t  was bled 1 week af ter  the  last  inject ion.  Af ter  
separa t ion ,  the  serum was s tored a t  - -20 ~ 

Aliquots  of 1 ml  of the  se rum were absorbed  at  37 ~ for 
1 h, successively wi th  red  blood ceils, l iver cells, l y m p h  
nodes mixed  wi th  t hymus ,  spleen and  bone mar row pre- 
pa red  f rom 10-30 adul t  CBA mice. The ra t io  se rum to 
packed  cells was abou t  1:1 in the  case of bone mar ro w  
cells and 1 : 3 in the  case of the  o the r  cell mater ia l .  2-4 sets 
of absorp t ions  were carried out.  

Bone mar row cell suspensions  were p repa red  in BSS  
f rom the  femurs  of 10-11-week-old CBA female  mice which 
were e i ther  un i r rad ia ted  or i r rad ia ted  on the  whole b o d y  
wi th  400 R X- rays  12 days  earl ier  (200 kV, 15 mA, H V L  
0.95 m m  Cu, F.D. 50 cm). 

For  cy to tox ic i ty  tes t s  50 p,1 a l iquots  of the  suspension 
wi th  a concen t ra t ion  of 107 cells/ml were incuba ted  wi th  
50 ~xl am oun t s  of serially d i lu ted  se rum at  37 ~ for 1 h. 
Controls  were p repa red  w i t h o u t  serum. Guinea-pig se rum 
in amoun t s  of 50 txl and di lu ted  1/3 was added  as comple-  
ment .  All di lut ions were m a d e  up in BSS.  The cells were 
kep t  in an ice b a t h  dur ing count ing.  T r y p a n  blue solut ion 
(4%0) in amoun t s  of 50 V1 was  added  immed ia t e ly  before 
reading.  The pe rcen tage  of uns ta ined  cells, indica t ing  the  

surviving fract ion,  was ca lcula ted  by  count ing  300-500 
cells in each prepara t ion .  

Table  I indica tes  the  pe rcen tage  of viable ceils when  
ceils f rom normal  (NM cells) or p re i r rad ia ted  mar row (XM 
cells) were exposed  to  t he  r abb i t  an t i se rum in d i f fe rent  
di lut ions in the  presence  of complemen t .  Prac t ica l ly  all 
NM cells were killed by  unabso rbed  serum in di lut ions up 
to  1/500. W h e n  the  se rum was absorbed  twice wi th  normal  
adu l t  t issues, its tox ic i ty  was reduced  and  NM cells were 
no t  killed in di lut ions above  i/32. In  contras t ,  the  t w i c e  
absorbed  serum showed a tox ic i ty  for XM cells in a dilu- 
t ion of 1/500. Two repea ted  expe r imen t s  pe r fo rmed  wi th  
t he  serum af te r  4 absorp t ions  wi th  normal  adul t  t issue 
gave s imilar  resul ts  ind ica t ing  t h a t  XM cells were killed 
a t  h igher  d i lu t ions  and  to  a larger ex t en t  t h a n  were NM 
cells. XlV[ cells are thus  clearly more  sensi t ive to the  ant i-  
bodies  p resen t  in the  absorbed  serum t h a n  are NM cells. 
The difference c a n  be a t t r i b u t e d  to a difference in t he  
react ion of the  cells to  the  same ant ibodies .  I t  is also con- 
ceivable t h a t  t he  se rum contains ,  in add i t ion  to  ant i -  
bodies act ive  to  b o t h  NM and  XM ceils, an t ibodies  which  
have  a specific tox ic i ty  for XM cells. 

This l a t t e r  poss ibi l i ty  was t e s t ed  in expe r imen t s  in 
which  cells were exposed to se rum absorbed  wi th  NM or 
XM cells. In  Table II,  resul ts  f rom 3 expe r imen t s  are 
shown which  d e m o n s t r a t e  t h a t  abso rp t ion  of the  serum 
wi th  NM cells r emo v ed  comple te ly  the  tox ic i ty  for NM 
cells bu t  no t  for XM cells since 20% of these  were still 
killed a t  di lut ions up to  1/16. For  these  dilutions,  cyto-  
toxic  indices larger t h a n  0.2 can be calculated.  Abso rp t ion  
wi th  XM cells r emoved  the  tox ic i ty  Mmost  comple te ly  
for bo th  NM and X M  cells. 
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Table I. Percentage of viable cells in CBA bone marrow cell populations as determined by the trypan-blue test after incubation with anti- 
serum produced in rabbit against CBA embryonic cells 

No. of Type of Percentage of viable cells 
absorptions marrow 

No serum Serum dilutions 

1/2 1]4 1]8 1/16 1[32 1/64 1]128 1/256 1[512 1/1024' 

0 NM 81 <5 <5 <5 <5 <5 <5 <5 <5 15 65 

2 NIV[ 82 <5 <5 15 4 0  45 80 75 75 85 -- 
XN[ 79 <5 <5 <5 <5 <5 15 30 53 70 82 

4 NM 83 66 55 70 78 83 79 . . . .  
XM 79 16 19 35 49 66 52 74 75 -- -- 

4 NM 84 70 69 80 76 . . . . . .  
XM 77 35 23 29 37 43 60 76 77 -- -- 

Absorptions of the serum were made with different adult CBA tissues. NM, unirradiated adult CBA bone marrow cell suspensions; XM, ceil 
suspensions from the bone marrow of adult CBA mice irradiated with 400 R 12 days earlier. 
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Table II. Percentage of viable cells in trypan-blue eytotoxicity tests performed with NM or XM ceils exposed to rabbit anti-embryonic mouse 
serum 

Type of marrow used 
for additional absorption 

Type of marrow tested Percentage of viable cells 

No serum serum dilutions 

1/2 1/4 1/8 1/16 1/32 1/64 

NM NM 82 84 86 82 --  - --  
XM 80 61 57 63 60 76 84 

XM NM 82 73 82 83 -- -- -- 
XM. 80 69 79 75 -- -- -- 

The serum was absorbed 4 times witt~ different adult mouse tissues and, in addition, wifll either NM cells or XM cells. 

These da t a  suggest  t h a t  the  r abb i t  an t i se rum produced  
agains t  embryon ic  mouse  t issues conta ins  ant ibodies  
which are specifically act ive aga ins t  a p a r t  of t h e  cell 
popula t ion ,  p resen t  in the  bone mar row  oi i r rad ia ted  mice 
b u t  no t  in the  m ar row  of un t r ea t ed  mice. Since X cells 
are i m m a t u r e  in charac te r  and  are p resen t  in new-born  
animals,  it  is t e m p t i n g  to assume t h a t  X cells which 
accumula te  in t he  m ar row  af ter  i r rad ia t ion  have  specific 
embryon ic  ant igens  and  therefore  represen t  th is  fraction.  
However ,  i t  c anno t  be excluded t h a t  some p a r t  of t he  
cell popula r ion  p re sen t  in i r rad ia ted  marrow,  X cells or 
ano the r  cell type ,  is more  sensi t ive to cer ta in  ant ibodies  
t h a n  are un i r rad ia ted  mar row  cells. I t  is unl ikely t h a t  H-2 
an t ibodies  caused the  observed  effect,  since such ant i -  
bodies are no t  easily de tec tab le  in xenogeneic  seraS; the  
absorp t ion  procedures  used would e l iminate  such ant i -  
bodies ;  and, fu r thermore ,  ceils f rom i r rad ia ted  and  nor- 
mal  bone mar row  have  been shown to have  a similar  
sens i t iv i ty  to  t h e  cy to tox ic  effect  of such an t ibodies  ~. I t  is 
expec ted  t h a t  fu r the r  t es t s  using immunof luorescence ,  
and cell separa t ion  t echn iques  will d is t inguish be tween  
the  d i f ferent  possibi l i t ies  discussed above  1~ 

Rdsumd. Un an t i s6rnm dirig6 cont re  les t issus embryon-  
naires de la souris con t i en t  des an t icorps  capables  de 
d6truire s61ectivement une popula t ion  de cellules pr6sente  
dans  la moelle qui r6g~n6re apr6s une i r radia t ion  subl6tale. 

On peu t  supposer  que la popu la t ion  d6trui te  correspond 
un type  par t icul ier  de cellules lympho /des  i m m a t u r e s  

(cellnles X) qui caract6rise la r6g6n6ration m6dullaire  de 
la souris irradi6e. 
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Possible Role of Growth Hormone in the St imulat ion of the Thymus  of Rats Following Irradiation of 
the Head 

Exposu re  of the  head  o n l y - w i t h  the  t h y m u s  and spleen 
comple te ly  shielded - wi th  doses of X- rays  be tween  
150-2000 R produces  b iochemica l  changes  in t he  lym-  
phoid  organs of young  ra ts  1, 2. The f irs t  effect  - ev iden t  
a t  4 h pos t - i r rad ia t ion  and  reaching a m a x i m u m  at 24-48h  
- is a marked  increase in the  ra te  of incorpora t ion  of 
t r i t i a t ed  t h y m i d i n e  in t he  D N A  of t h y m u s  cells. In  o the r  
l ympho id  organs,  no t ab ly  the  spleen, head  i r radia t ion  
does no t  affect  the  syn thes i s  of D N A  2. 

The object  of th is  inves t iga t ion  is to  examine  the  
m e c h a n i s m  by  which  i r rad ia t ion  wi th  X- r ays  of t he  head  
only influences DNA me tabo l i sm  ill the  t hymus .  The 
neuro-endocr ine  sy s t em exer ts  b o t h  a negat ive  and  a 
posi t ive  contro l  Over the  t hymus .  By  releasing ACTH cell 
division is reduced  via  the  i n t e rmed ia ry  of cor t isone 3, 4, on 
the  o ther  h a n d  the re  is evidence t h a t  o the r  p i t u i t a ry  
hormones ,  g rowth  hormone ,  p a r a t h y r o i d  ho rmone  and 

vasopress in  m a y  s t imula te  prol i fera t ion of l y mp h o i d  ceils 
in the  t h y m u s  5-10 and growth  ho rmone  was found to be 
t h y m o t r o p i c  :1. Consequent ly  s t imula t ion  of the  t h y m u s  
following head  i r radia t ion  migh t  be caused ei ther  by  reduc-  
ing the  o u t p u t  of ACTH or by  increasing the  supply  of 
g rowth  hormone .  In  t he  l i t e ra ture  da t a  can be found  in 
suppor t  of e i ther  mechan i sm af ter  head  i r radiat ion.  
~V~IRAND and  ]-IOFFMAN 12 and  HAMEED and  HALEY 13 
deduce t h a t  the  release of ACTH is reduced  for a shor t  
per iod and MOSlER and  JANsoNs 14 f ind an increase in 
p i t u i t a ry  con ten t  of g rowth  hormone .  The effect  of head  
i r rad ia t ion  on bi la tera l ly  adrena lec tomized  ra ts  was, 
therefore,  inves t iga ted  so as to  d is t inguish  be tween  these  
two  mechanisms .  

A fu r the r  ques t ion is w h e t h e r  the  t a rge t  organ respon- 
sible for the  increase in t h y m i d i n e  incorpora t ion  by  head  
i r rad ia t ion  is the  p i tu i t a ry  or t h e  h y p o t h a l amu s .  There  is 


