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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-  
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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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Fig. 1. Survival of X-irradiated mice which have received 10 mg of 
carbon particles 24 h before irradiation. �9169 control (600 R- 
irradiated); 0 - - 0 ,  irradiated after carbon injection. 
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Fig. 2. Changes in the body weight of mice which have received 
carbon particles 24 h before i rradiat ion, r~--E], normal;  II1--11, 
carbon-injected control; 0 - - 0 ,  X-irradiated; 0--0, X-irradiated 
after carbon injection. S-l, wasted but survived; S-2, survived 
without loss of body weight. 

cause  IRES to  over look  the  cells w h i c h  were s o m e w h a t  
i n ju red  b u t  sti l l  m a i n t a i n  t h e i r  n e a r l y  n o r m a l  func t ion .  

A n o t h e r  poss ibi l i ty ,  however ,  shou ld  be  t a k e n  in to  
accoun t :  t h a t  c a r b o n  par t ic les  fac i l i t a te  t h e  r ecovery  
of h e m a t o p o i e t i c  sys tem.  Th i s  can  be  in fe r red  f rom t h e  
o b s e r v a t i o n  of t he  r a d i o p r o t e c t i v e  effect  of c a r b o n  
par t ic les  for  t h e  a n t i b o d y  response  in r a t s  z3, a n d  t h a t  
of t h e  ca rbon - induced  hype rp l a s i a  of l y m p h o r e t i c u l a r  
t i s sue~ ,  15. I n  th i s  respect ,  our  us ing  r ap id ly  growing  
young  a d u l t  mice  m i g h t  be  of a d v a n t a g e ,  s ince t~OJIMA 
et  al. zs h a v e  observed,  in  a s imi la r  expe r imen t ,  a f avorab le  
b u t  no t  c l ea rcu t  resu l t  as to  t he  effect  of c a r b o n  par t ic les  
e m p l o y i n g  8- to  9-week-old mice  z~. 

Zusammenfassung. Die J.v. I n j e k t i o n  yon  Koh lepa r -  
t ike ln  a n  M~usen,  24 h vor  e iner  B e s t r a h l u n g  m i t  600 R, 
b i e t e t  e inen  b e m e r k e n s w e r t e n  S t r ah l enschu tz .  Die Pro-  
b l e m a t i k  der  b io logischen  S c h u t z f u n k t i o n  d u r c h  die 
Ret iculo-his t iocyt~tre  S y s t e m b l o c k a d e  wi rd  d i sku t ie r t .  
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A N e w  I n t e r p r e t a t i o n  of  t h e  S e x  D e t e r m i n i n g  M e c h a n i s m  of  t h e  E u r o p e a n  E a r w i g ,  Forficula 
auricularia 

I t  h a s  long been  k n o w n  t h a t  some popu l a t i ons  of 
Forficula auricularia L. are  p o l y m o r p h i c  for  t he  n u m b e r  
of ma le  sex chromosomes .  All  p rev ious  au t ho r s  h a v e  
i n t e r p r e t e d  males  w i t h  24 ch romosomes  as (22+X1Y)  
a n d  males  w i t h  25 ch romosomes  as (22+X1X2Y) .  I t  
follows t h a t  fenlales  in  such  popu l a t i ons  should  d i sp lay  
a v a r y i n g  n u m b e r  of sex c h r o m o s o m e s  co r r e spond ing  to  
c h r o m o s o m e  n u m b e r s  of 24 (22 + XIX~), 25 (22 + X1X1X2) 
a n d  26 (22 +XlXlX~x~). E a r l y  r epo r t s  of c h r o m o s o m e  
c o u n t s  f rom females  were unre l iable ,  usua l ly  in  t he  
expressed  op in ions  of t he  a u t h o r s  i-3. These  resul t s  were 
t he  bas is  of t h e  above  i n t e r p r e t a t i o n  of t he  sex ch romo-  
somes b y  some reviewers  ~, a n d  b y  recen t  i nves t iga to r s  5, 6 
who  t h e m s e l v e s  found  only  24 ch r om os om es  in females.  
To c lar i fy  t he  issue b o t h  sexes of a su i t ab le  local  popula -  
t i on  were i n v e s t i g a t e d  ( the species ha s  been  i n t r o d u c e d  
in to  Aus t r a l i a  a n d  is o f ten  c o m m o n  in ga rdens  a n d  parks) .  

Materials and methods. 25% of t he  males  in  a sma l l  
a rea  of t h e  g rounds  of Melbourne  U n i v e r s i t y  were found  
to h a v e  25 ch romo s om es  in  1964 ~. A qu i te  e x h a u s t i v e  
col lect ion a t  t h i s  loca l i ty  in  D e c e m b e r  (early summer )  
1968 yie lded 188 males  a n d  146 females  f rom w h i c h  
m a t e r i a l  for th i s  s t u d y  was  selected a t  r andom .  

Testes  f rom y o u n g  a d u l t  males  were  h a n d - s q u a s h e d  
in  acet ic-orcein,  sealed and  s to red  in t h e  deep freeze. 

Females  were in jec ted  w i t h  0.2 ~1 of a 0.05% so lu t ion  
of colcemid (CIBA) pe r  m g  of b o d y  weight ,  12-16 h 
l a t e r  t he  ovar ies  were d issected  in to  h y p o t o n i c  1.0% 
sod ium c i t r a t e  for 5-10 min .  S u b s e q u e n t  p r e p a r a t i o n  
was s imi la r  to  t h a t  descr ibed  for males  excep t  t t l a t  t h e  
m a t e r i a l  was  squashed  in a hyd rau l i c  press  a t  600 to  
800 lb  in  -~. 

Results and discussion. 11 females  d id  n o t  h a v e  t he  
10 or more  scoreable  d iv is ions  cons idered  necessa ry  for 
t h i s  s t u d y  b u t  t he  resul t s  in  t h e m  were cons i s t en t  w i t h  
t i le resu l t s  shown  in Tab le  I. The  resul t s  in  t h i s  t a b l e  
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