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of t he  ev idence  p r e sen t ed  favors  the  r ecogn i t ion  of a new 
class of t h y r o i d  c a r c i n o m a  p r o d u c i n g  CT, t h o u g h  t h e  
poss ib i l i ty  of t h e  f o r m a t i o n  of amylo id  b y  e v e n t u a l  
m e t a s t a s e s  c a n n o t  be a c t u a l l y  re jec ted  2, ~7. 

I n  s u m m a r y ,  t he  i n v e s t i g a t i o n  of CT-produc t ion  should  
be  e x t e n d e d  to  t r a b e c u l a r  t u m o n r s  of t he  t h y r o i d  an d  
no t  r e s t r i c t ed  to m e d u l l a r y  cance r  w i t h  amylo id  ~s. 

Rdsumd. U n  cance r  t r ab6cu la i r e  de la thyro ide ,  r iche 
en mucopo lysaccha r ide s  et  d 6 p o u r v u  de s t r o m a  amy-  
loide, p r o d n i t  1000 lois p lus  de ca lc i ton ine  que le t i ssu  
t h y r o i d i e n  normal .  I1 semble  s ' ag i r  d ' u n e  en t i t6  a n a t o m o -  

p a t h o l o g i q u e  nouvel le ,  c o r r e s p o n d a n t  5, une  t u m e u r  dif- 
f4renci6e s6cr6 tan t  de la calc i tonine.  
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Chromosomes of Some Asian and South American Squirrels (Rodentia: Sciuridae) 

N o r t h  A m e r i c a n  squir re ls  are cha rac t e r i zed  b y  di f fer ing 
degrees  of c h r o m o s o m a l  v a r i a t i o n ;  cytological  mecha-  
n i sms  p o s t u l a t e d  to  a ccoun t  for k a r y o t y p e  evo lu t ion  v a r y  
in  d i f fe ren t  t axa .  S t r ik ing  divers i ty ,  due  m a i n l y  to 
R o b e r t s o n i a n  changes ,  occurs  in  t e r re s t r i a l  squirrels ,  
Marmot in i ,  of t h e  genera  Spermophilus (2n ~ 30-46)1-~ 
a n d  Marmota ( 2 n ~  36-42)5,6; species of Cynomys 
(2n = 40; 2n ~ 50) are d i f f e r en t i a t ed  b y  b o t h  R o b e r t -  
son ian  m e c h a n i s m s  a n d  per icen t r ic  invers ions  7. A mmo- 
spermophilus (2n = 32) s cons t i t u t e s  a m o n o m o r p h i c  
genus.  T a x a  w i t h i n  t he  genus  Tamias  (2n = 38) T M  

share  s imi la r  d iploid  n u m b e r s  b u t  differ  due to per icen t r ic  
invers ions .  I n  a n o t h e r  g round  squir re l  t r ibe,  Xerini ,  
Spermophilopsis has  a 2n ~ 3812,1a. 

I n  con t ras t ,  t ree  squirrels,  Sciurini ,  e x h i b i t  r e m a r k a b l e  
c h r o m o s o m a l  h o m o g e n e i t y  exampl i f i ed  b y  2n = 40 an d  
s imi la r  k a r y o t y p e s  in  4 species of Sciurus ~4. Two species 
of Tamiaseiurus ~5, Tamiasc iu r in i ,  h a v e  2n = 46. Com- 
pa r i son  of k a r y o t y p e s  f rom t h e  a b o v e  t a x a  usua l ly  pro- 
vides  a clear  appra i sa l  of t h e  n u m b e r  and  k inds  of 
c h r o m o s 0 m a l  r e a r r a n g e m e n t s  associa ted  w i th  t he i r  evolu-  
t ion,  b u t  d i rec t ion  of evo lu t ion  is dif f icul t  to  eva lua te ,  
because  of i nab i l i t y  to  d i s t i ngu i sh  cent r ic  fusions f rom 
fissions. This  d i f f icu l ty  is c o m p o u n d e d  b y  lack of know-  
ledge concern ing  the  p r o b a b l e  basic  or ' ances t r a l '  2n of 
Sciuridae.  

The  p re sen t  i nves t i ga t i on  descr ibes  t h e  ch ro mo s o mes  
of severa l  species of S o u t h  A m e r i c a n  a n d  As ian  squir re ls  
of t h e  t r ibes  Sciur in i  an d  Callosciurini .  Ch ro mo s o ma l  d a t a  
f rom these  a n d  p rev ious ly  r epo r t ed  species p ro v i d e  a 
b r o a d e n e d  perspec t ive  t h a t  al lows a p r e l i m i n a r y  appra i sa l  
of t r ends  in k a r y o t y p e  evo lu t ion  in t h e  s u b f a m i l y  Sciu- 
r inae.  

Materials and methods. Chromosomes  f rom the  fol lowing 
spec imens  were s tud ied :  Sciurus ano~nalus Gii ldens taed t ,  
I ran ,  Zagros  Mounta ins ,  1 ma le ;  Menetes berdmorei 
(Blyth) ,  Sou th  V ie tnam,  Calu, 1 male ;  Dremomys ruff- 
genis (Blanford) ,  S o u t h  V ie tnam,  Mr. Sont ra ,  1 ma le ;  
Callosciurus / lavimanus (I. Geoffroy),  S o u t h  V i e t n a m ,  
V a n d e r i f t  C o m b a t  Base, Q u a n  Tri,  1 ma le ;  Sciurus grana- 
tensis H u m b o l t ,  S o u t h  America ,  u n k n o w n  locali ty,  1 
male ;  an d  Venezuela ,  Los Venado3,  Mon te  Avila,  D.F. ,  
1 female.  The  n u m b e r  of a u t o s o m e  a rms  were co u n t ed  
to d e t e r m i n e  t h e  f u n d a m e n t a l  n u m b e r  (FN) 16 

Results. The  2n of Sciurus anomalus is 40 (FN 76) and  
the  k a r y o t y p e  con ta ins  18 pa i r s  of m e t a c e n t r i c  an d  sub-  
m e t a c e n t r i c  au tosomes  an d  1 pa i r  of sub te locen t r i c  au to-  
somes;  an  unpa i r ed  m e d i u m  sized s u b m e t a c e n t r i c  and  a 
second smal l  s u b m e t a c e n t r i c  p r o b a b l y  r ep resen t  t h e  X 
an d  Y respec t ive ly  (Figure  1). 

Sciurus (or Guerlinguetus) granatensis has  a 2n = 42 
(FN 78) a n d  a k a r y o t y p e  compr i sed  of 19 pa i r s  of m e t a -  
cen t r ic  a n d  s u b m e t a c e n t r i c  au to somes  an d  1 pa i r  of 
ac rocen t r i c  au tosomes ,  a large s u b m e t a c e n t r i c  X and  a 
m e d i u m  sized s u b m e t a c e n t r i c  Y c h r o m o s o m e  (Figure 2). 

Fig. 1. Karyo type  of a male  Sciurus a.nomalus (2n =: 40) • 3000. 
The sex chromosomes are a t  the r igh t  of the bo t t om row. 
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Callosciurus [lavimanus, 2n = 40 (FN 74), displays 17 
pairs  of me tacen t r i c  and  submetacen t r i c  autosomes,  2 
pairs of acrocentr ic  autosomes,  and  a pai r  of unequal  
sized submetacen t r i c  sex chromosomes  (Figure 3). 

The 2n of DremomYs ru/igenis is 38 (FN 62) ; the  karyo-  
t ype  exhibi t s  16 pairs  of me tacen t r i c  and submetacen t r i c  
autosomes,  1 pai r  of minu te  acrocentr ic  autosomes,  and 
ano the r  pai r  of larger acrocentr ics  wi th  p r o m i n e n t  satel- 
lites. The X and Y chromosomes  are p robab ly  large and 
small  submetacen t r i c s  respect ive ly  (Figure 4). 

A 2n of 62 (FN 76) character izes  Menetes berdmorei. 
The ka ryo type  conta ins  8 pairs  of me tacen t r i c  and  sub- 
me tacen t r i c  and  22 pairs  of acrocentr ic  au tosomes ;  a 
large and  a small  submetacen t r i c  cons t i tu te  sex chromo-  
somes (Figure 5). 

Discussion�9 E x a m i n a t i o n  of ch romosome number  and  
morpho logy  f rom all t a x a  of Sciuridae p resen t ly  available 
is a prerequis i te  for pos tu la t ing  re la t ionships  among  
squirrel  species (Table). A 2n = 38-40 p redomina te s  ill 
the  t r ibes  Xer in i  and Sciurini, and  the  subt r ibes  Tami ina  
and Marmot ina  of t r ibe  Marmot ini .  Vv'ithin the  subt r ibe  
Spermophi l ina  where  2ns range f rom 30-50 the  number s  
mos t  com m on ly  found are 2n = 36-42; cer ta in  of the  
more  unspecial ized species such as Spermophilus (Otosper- 
mophilus) sp. have  a 2n = 38. Similarly,  in t he  genus 
Cynomys the  less special ized species (C. gunnisoni) is 
charac te r ized  by  2n = 40 whereas  t he  more  specialized 
forms have  2n = 50. In  the  Callosciurini, the  t ree  squir-  
rels Dremomys and  Callosciurus also conform (2n = 38-40), 
while the  ground squirrel  Menetes is d ive rgen t  (2n = 62). 
Excep t ions  to  the  p r edomina t i ng  p a t t e r n  of 2n = 38-40 
occur in the  t r ibe  Tamiasciur in i  (2n = 46) and F u n a m -  
bulini  (2n = 46, 54, 56)17,1s 

We  pos tu la te  t h a t :  1. In  the  subfami ly  Sciurinae the  
basic 2n of 38-40 represents  an app rox ima t ion  to t he  
ancest ra l  2n of the  subfami ly  because it occurs in m a n y  
ecologically and  morphological ly  d ivergen t  forms ; 2. Taxa  
wi th  a 2n lower t h a n  38-40 p robab ly  unde rwen t  p redomi-  
nan t l y  centr ic  fusions dur ing the i r  ka ryo type  evolut ion;  
and  3. Taxa  wi th  2ns higher  t h a n  38-40 a t t a ined  the i r  
ka ryo types  by  a fissioning process.  Tile exis tence of 
ch romosomal  fissioning or dissociat ion in ka ryo type  evo- 

Fig. 3. Karyotype of a male Callosciurus ]lavimanus (2n = 40) 
• 3000. The sex chromosomes are at the extreme right in the bot- 
tom row. 
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77, 77 (1965). 

18 S. P. RAY-CHAUDHURI, P. V. RANJINI and T. SHARMA, Mammal. 
Chromosomes Newsl. 9, 82 (1968). 

Fig. 4. Karyotype of a male Dremomys ru/igenis (2n = 38) • 3000. 
The sex chromosomes are placed at the right in the top row and the 
pair of aeroeentric autosomes with satellites are at the left of the 
bottom row. 

Fig. 2. Karyotype of a male Sciurus granatensis (2n = 42) • 3000. Fig. 5. Karyotype of a male Menetes berdmorei (2n = 62) • 3000. 
The sex chromosomes are placed at the extreme right of the top row. The sex chromosomes are placed at the extreme right in the top row. 
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Chromosomes of representatives of various suprageneric groups of the subfamily Sclurinae (after MOORE 25, SIMPSON 36 and others) 

Suprageneric group Genus, subgenus, species 2n FN Reference 

Tribe Marmotini 
Subtribe Tamiina Tamias striatus 38 58 9 

Tamias (Eutamias) sp. 38 58-60 9-13 
Subtribe Spermophilina Spermophilus (Spermophilus) sp. 30-46 56-68 1-4,22 

S. (Urocitellus) sp. 32-34 60-64 23,31 
S. (Ictidomys) sp. 32-34 60-64 1 
S. ( Poliocitellus) ]ranklinii 42 66 2 
S. (Otospermophilus) sp. 38 72 3 
S. (Callospermophilus) sp. 42 78 2 
S. (Xerospermophilus) sp. 36 68 3 
Ammospermophilus sp. 32 60 8 
Cynomys (Cynomys) ludovicianus 50 96 7 
C. (Leueocrossuromys) sp. 40-50 72-96 7 

Subtribe Marmotina Marmota sp. 36-42 62-66 5, 6,a9 
Tribe Xerini Spermophilopsis leptodactylus 38 70 12,1~ 
Tribe Tamiasciurini Tamiasciurus sp. 46 80-88 ? 15 
Tribe Sciurini Sciurus sp. 40 74-76 12,14, 23 

Sciurus anomalus 40 76 Present paper 
Sciurus (Guerlinguetus) granatensis 42 78 Present paper 

Tribe Callosciurini Callosciurus Jlavimanus 40 74 Present paper 
Dremomys ru/igenis 38 62 Present paper 
Menetes berdmorei 62 76 Present paper 

Tribe Funambulini  Funambulus palmarum 46 ? 12 
Funambulus pennanti 54-56 ? 17,13 

l u t i o n  o f  S c i u r i n a e ,  a c o n t r o v e r s i a l  i s s u e  a t  p r e s e n t  10, is 
a l so  s u p p o r t e d  b y  c y t o t a x o n o m i c  d a t a  f r o m  Mar mota  5, 
C ynomys  7, S p M a x  29 a n d  m a r s u p i a l s  21. 

K a r y o t y p e  e v o l u t i o n  w i t h i n  M a r m o t i n i  h a s  b e e n  d i s -  
c u s s e d  e l s e w h e r e  22, a n d  c o n f o r m s  t o  t h e  p r i n c i p l e s  e n u -  
m e r a t e d  a b o v e .  C h r o m o s o m a l  r e p a t t e r n i n g  in  c e r t a i n  t a x a  
m u s t  h a v e  i n v o l v e d  b o t h  f u s i o n  a n d  f i s s i o n  f r o m  a b a s i c  
2n  = 38--405,7 �9 

R e l a t i o n s h i p s  b e t w e e n  A s i a n  a n d  A m e r i c a n  spec i e s  of  
Sc iurus  m a y  be  e v a l u a t e d  s i m i l a r l y .  S. anomalus  f r o m  
I r a n  (2n = 40;  F N  76) a n d  f r o m  A r m e n i a  12 a r e  c h r o m o -  
s o m a l l y  s i m i l a r  t o  f o u r  s p e c i e s  o f  N o r t h  A m e r i c a n  Sciurus  
a l t h o u g h  t h e y  d i f f e r  f r o m  t h e  l a t t e r  s p e c i e s  b y  d i f f e r e n c e s  
in  t h e  m o r p h o l o g y  of  c e r t a i n  a u t o s o m e s  a n d  b y  t h e  s u b -  
m e t a c e n t r i c  Y c h r o m o s o m e .  S. vulgaris f r o m  S i b e r i a  ~2 
a n d  J a p a n  23 a l so  h a s  a 2n  ~ 40 a n d  a c r o c e n t r i c  Y 
c h r o m o s o m e  l ike  N o r t h  A m e r i c a n  Sciurus  b u t  u n l i k e  
t h e  o t h e r  s p e c i e s  h a s  a F N  of  74 d u e  t o  t h e  p r e s e n c e  o f  
t w o  p a i r s  of  a c r o c e n t r i c  a u t o s o m e s .  T h u s ,  t h e  c h r o m o s o m a l  
s i m i l a r i t i e s  o f  t h e s e  s p e c i e s  s u p p o r t s  t h e i r  i n c l u s i o n  w i t h i n  
a s i ng l e  g e n u s  Sciurus .  K a r y o t y p i c  d i f f e r e n c e s  b e t w e e n  
t h e s e  s p e c i e s  m a y  be  e x p l a i n e d  b y  p e r i c e n t r i c  i n v e r s i o n s  
o r  r e c i p r o c a l  t r a n s l o c a t i o n s  i n v o l v i n g  b o t h  a u t o s o m e s  a n d  
t h e  Y c h r o m o s o m e s .  

T h e  S o u t h  A m e r i c a n  S. granatensis  (2n  ~ 42, F N  78) 
is c h r o m o s o m a l l y  d i v e r g e n t  I r 0 m  o t h e r  Sc iurus  a n d  we  
p o s t u l a t e  t h a t  c h r o m o s o m a l  f i s s i o n i n g  p r o d u c e d  i t s  h i g h e r  
2n. T h e  g e n e r a l l y  a c c e p t e d  o p i n i o n  t h a t  S o u t h  A m e r i c a n  
s c i u r i d s  e v o l v e d  f r o m  a n c e s t r a l  N o r t h  A m e r i c a n  s t o c k  e~ 
s t r o n g l y  s u p p o r t s  t h i s  c o n c e p t .  

T h e  3 spec i e s  o f  C a l l o s c i u r i n i  we  e x a m i n e d  a r e  q u i t e  
d i f f e r e n t  k a r y o l o g i c a l l y  a n d  m o r p h o l o g i c a l l y .  Callosciurus 
(2n  = 40, F N  74) m a y  be  m o r e  n e a r l y  l ike  t h e  a n c e s t r a l  
f o r m s  of  t h i s  s u b t r i b e  t h a n  t h e  o t h e r  t w o  s p e c i e s ;  i t  is  
c h r o m o s o m a l l y  q u i t e  s i m i l a r  t o  Sciurus.  Menetes  berd- 
morei (2n = 62, F N  76) a n d  Dremomys  ru[igenis (2n = 38, 
F N  62) a r e  m o r p h o l o g i c a l l y  a n d  e c o l o g i c a l l y  m o r e  spec i a l -  
i zed  t h a n  Cal losc iurus / lav imanus  25-~7 a n d  t h e y  p r o b a b l y  
e v o l v e d  f r o m  a n  a n c e s t r a l  f o r m  w i t h  c h r o m o s o m e  p a t -  
t e r n  of  2~r = 40 b y  f i s s i o n  a n d  f u s i o n  r e s p e c t i v e l y .  

W i t h i n  t h e  t r i b e  F u n a m b u l i n i  t h e r e  a r e  n o  s p e c i e s  w i t h  
c h r o m o s o m e  n u m b e r s  a p p r o x i m a t i n g  2n  = 38 -40 .  T h e i r  
e v o l u t i o n a r y  h i s t o r y  is t h u s  u n c l e a r  b u t  i t  is a g a i n  l i k e l y  
t h a t  t h e  o b s e r v e d  2ns of  46, 54, a n d  56 e v o l v e d  b y  f is-  
s i o n i n g  f r o m  a 2n  = 3 8 - 4 0  a n c e s t r a l  p a t t e r n .  
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The  2 species of Tamiasciurus (2n = 46; F N  80-88) 
d i sp l ay  a cons iderab le  degree of cy to logica l  d ive rgence  
f rom t h e  2n = 38-40 a n d  F N  74-78 f o u n d  in  t h e  m a j o r i t y  
of t ree  squirrels ,  w h i c h  suppo r t s  t h e  t r i b a l  s t a t u s  of t h e  
T a m i a s c i u r i n i  ~s, 39, as 

K a r y o t y p e n  e rg ib t  als u r spr i ing l ich  diploide  S~tze 38-40,  
Spa l tung ,  sowie F u s i o n  zu gr6sseren u n d  k l e ine ren  2n 's  
f i ihrend.  

C. F. I'~ADLER a n d  R. S. HOFFMANN 

Zusammen/assung. Chromosomens~ tze  ve r sch iedene r  
Sc iur inae  s ind :  Sciurus anomalus (2n = 40), S. grana- 
tensis (2n = 42), Callosciurus [lavimanus (2n = 40), Dre- 
momys ru/igenis (2n = 38) n n d  Menetes berdmorei (2n : 
62). E i n  Vergte ich  m i t  f r i iher  b e s c h r i e b e n e n  Sciur inae-  

Department o/ Medicine, Northwestern University 
Medical School, Chicago (Illinois 60617, USA ), and 
Museum of Natural History, The University o/Kansas,  
Lawrence (Kansas 66044, USA),  5 June 7970. 

Radioprotective Effect of Reticuloendothelial  System Blockade in Mice 

Ret i cu loendo the l i a l  s y s t e m  (RIGS) ac ts  as a p r i m a r y  
hos t  defence m e c h a n i s m  aga ins t  effete  self subs tances ,  
as well  as aga ins t  i n t r u d e d  foreign mate r ia l s .  The re  is 
good ev idence  t h a t  a large n u m b e r  of aged  e r y t h r o c y t e s  
are t r a p p e d  b y  R E S  in spleen a n d  l iver  1,2. Our  in  v i t ro  
a n d  in v ivo  obse rva t ion ,  t h a t  e r y t h r o c y t e s  t r e a t e d  w i t h  
p h e n y l h y d r a z i n e ,  saponin ,  or mercur i c  chlor ide  were  
p rone  to  adhe re  to  pe r i tonea l  e x u d a t e  cells, m a y  be  rele- 
v a n t  to  t he  scavenger  a c t i v i t y  of RIGS 3, 4. Th i s  scavenger  
ac t i v i t y  of R E S  m a y  h a v e  a n  i m p o r t a n t  role also in t he  
d e a t h  of sub l e tha l l y  i r r ad i a t ed  animals .  As genera l ly  
known,  IRES is r ad io re s i s t an t  5-~, and  some a u t h o r s  h a v e  
r epo r t ed  even  t he  e n h a n c e m e n t  of phagocy tos i s  a f t e r  
i r r ad i a t i on  6, 9. I t  was  also r epo r t ed  t h a t ,  a f t e r  t he  exposure  
of an ima l s  to  rad ia t ion ,  a lo t  of cell d6bris  occur red  in 
t he  b lood  s t r e a m  a n d  were seques te red  b y  R E S  1~ Of 
course t h e  h e m a t o p o i e t i c  depIe t ion  is m a i n l y  respons ib le  
for t he  r a d i a t i o n - i n d u c e d  l e tha l i ty ,  s ince r a d i a t i o n  does 
no t  inf l ic t  g rea t  dam ages  on  t he  m a t u r e  b lood  ceils b u t  
suppresses  t he  r e c r u i t m e n t  of b lood  cells. I n  th i s  case, 
s l ight ly  in ju red  ceils, wh ich  sti l l  m a i n t a i n  a large p a r t  
of t he i r  biological  ac t iv i ty ,  m a y  be  a s s um ed  to  func t ion  
un t i l  celI r e c r u i t m e n t  is res tored.  I n  t he  s u b l e t h a l l y  
i r r ad i a t ed  animals ,  however ,  even  these  s l ight ly  i n ju r ed  
b u t  sti l l  p o t e n t i a l  cells would  be  c leared b y  R E S ,  re- 
su l t ing  in t he  r e m a r k a b l e  l eukopenia ,  a n d  d e a t h  of 
a n i m a l s  would  be  accelera ted.  I f  i t  a c tua l l y  proceeds  in 
a n i m a l  bodies,  t h e  ' b lockade '  of R E S  b y  ' ove r load ing '  
w i t h  pa r t i cu l a t e  ma te r i a l  will p r ov i de  t h e  a n i m a l  w i th  
a g rea te r  degree of t o l e rance  of r a d i a t i o n  b y  in te r fe r ing  
t he  phagocy tos i s  of s l ight ly  i n ju red  b u t  st i l l  f unc t iona l  
b lood  cells. 

Material and method. 30-day-old ma le  mice of I C R - J C L  
s t ra in ,  weighing  a b o u t  23 g, were used. T h e y  were d iv ided  
in to  4 groups  of 25 mice  respect ively .  Mice in groups  2 
and  4 were in jec ted  i.v. w i t h  10 m g  of c a r b o n  par t ic les  
(Pe l ikan  ink,  G i in the r -Wagne r ,  G e r m a n y ) s u s p e n d e d  in 
0.2 ml  of phys io logica l  saline. 24 h later ,  mice in groups  
3 a n d  4 were exposed  to  600 R of X- ray ,  w i t h  a f i l ter  
of 0.3 m m  Cu a n d  0.5 m m  A1, a t  t he  dose r a t e  of 50.0 R 
pe r  rain,  200 KV, 20 mA.  Mice in group 1 were lef t  
u n t r e a t e d .  Af ter  t he  i r r ad i a t i on  each  mouse  was weighed 
eve ry  o the r  day  for 30 days.  

Results and discussion. Surv iva l  of t h e  N - i r r a d i a t e d  
mice  were shown  in t h e  F igure  1. W h o l e  b o d y  i r r ad ia t ion  
w i t h  600 R X - r a y  caused  17 ill 25 mice  to  die in t he  
fol lowing 14 days.  On t h e  con t ra ry ,  all of t he  mice  which  
h a d  been  in jec ted  w i t h  10 m g  of c a r b o n  par t ic les  p r io r  
to  t he  i r r ad i a t i on  escaped f rom dea th .  F igure  2 shows 
t he  changes  in t he  m e a n  b o d y  weights  of t h e  su rv iv ing  
mice. I n  t he  8 mice  wh ich  escaped f rom dea th ,  4 mice 
a p p e a r e d  to  be  comple t e ly  r e s i s t an t  to  r a d i a t i o n  and  
c o n t i n u e d  to  gain  t h e i r  b o d y  weigh ts  (S-2 in F igure  2). 

O t h e r  4 mice  s t a r t e d  losing t h e i r  we igh t s  10 days  a f te r  
i r r ad i a t i on  u n t i l  d ay  16 a n d  t h e n  t e n d e d  r ap id ly  to  
recover  t h e i r  we igh t s  (S-1 in F igu re  2). 

B o t h  l e tha l  a n d  w a s t i n g  effects of r a d i a t i o n  were 
a l m o s t  comple t e ly  p r e v e n t e d  b y  t h e  a d m i n i s t r a t i o n  of 
c a r b o n  par t ic les  24 h pr io r  to  i r rad ia t ion .  Mice in jec ted  
w i t h  c a r b o n  par t ic les  b e h a v e d  s imi la r ly  to  t h e  con t ro l  
mice, and  no t  a s ingle mouse  was obse rved  to  lose i ts  
we igh t  a t  a n y  t i m e  a f te r  exposure .  Such  a s t rong  pro- 
t e c t i ve  effect  of c a r b o n  par t ic les  was  also conf i rmed  in 
a n o t h e r  e x p e r i m e n t  in  wh ich  5 r a g  a n d  15 m g  c a r b o n  
par t i c les  were admin i s t e red .  

A l t h o u g h  t h e  m e c h a n i s m  of t he  p r o t e c t i o n  b y  c a r b o n  
par t ic les  f rom r a d i a t i o n - i n d u c e d  i n j u r y  is sti l l  obscure,  
t he  p r e sen t  r e su l t s  seem to  s u p p o r t  our  be fo re -men t ioned  
hypothes i s .  Concern ing  t h e  d i v e r g e n t  resul t s  on  t he  
p h a g o c y t o t i c  response  a f te r  t he  i r r ad i a t i on  11,1~, CoT- 
TIER 10 sugges ted  t h e  poss ib i l i ty  t h a t  increase  in t he  
a m o u n t  of cell par t ic les  and  d a m a g e d  cells occurr ing in 
t he  i r r ad i a t ed  an ima l s  m i g h t  af fec t  t he  ac t i v i t y  of t he  
p h a g o c y t o t i c  cells. As IRES usua l ly  shows no  mor-  
phological  d a m a g e  5 and  l i t t le  change  in p h a g o c y t o t i c  
capac i ty  w h e n  t e s t ed  in v i t ro  6, ~, one can  suppose  t h a t  
t he  changes  in t h e  p h a g o c y t o t i c  a c t i v i t y  is no t  due  to  
t he  d i rec t  effect  of r a d i a t i o n  b u t  a t t r i b u t a b l e  to  t h e  
e n h a n c e d  capac i ty  to  r emove  d a m a g e d  cells a n d  the i r  
par t ic les .  T h e n  t he  differences  r epo r t ed  b y  m a n y  a u t h o r s  
m i g h t  wel l  be  exp la ined  as t he  resu l t s  of t he  d i f fe ren t  
level  of r e q u i r e m e n t  to  clear  d e n a t u r e d  subs t ances  
accord ing  to  t h e  degree of t h e  i n j u r y  of o t h e r  t issues.  
I n  t h e  case of a n i m a l s  exposed to  t h e  s u b l e t h a l  dose of 
X- ray ,  t h e  ' p a r t i a l  b lockade '  w i t h  c a r b o n  par t ic les  m i g h t  
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