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F r o m  the  foregoing accoun t  i t  is e v i d e n t  t h a t  in  
Nauphoe~a cinema t h e r e  are  i n t i m a t e  pa i r ing  a n d  crossing-  
ove r  s egmen t s  in t he  homologues  in each  b iva len t .  The  
p h e n o m e n o n  of crossing-over,  i n t e r s t i t i a l  or  distal ,  
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Fig. 2. Me taphase  I conf igura t ion .  • 2000. 

genera l ly  does b r ing  a b o u t  r e c o m b i n a t i o n  of ch a r ac t e r s ;  
b u t  how consp icuous  th i s  p h e n o m e n o n  is, d e p e n d s  
u p o n  how m u c h  t h e  s egmen t s  i nvo lved  are gene t i ca l ly  
act ive .  JOHN an d  L E w i s  h a v e  a t t a c h e d  r a t h e r  excessive 
i m p o r t a n c e  to r e s t r i c t i on  of r e c o m b i n a t i o n s  in  P .  
americana a n d  h a v e  t a k e n  i t  as s t rong  ev idence  to  rule  
o u t  the  p h e n o m e n o n  of cross ing-over  an d  hence  t h e  
c h i a s m a t e  meiosis  in th i s  an d  ce r t a in  o t h e r  roaches.  B u t  
n o w  h a v i n g  been  conv inced  a b o u t  t h e  occur rence  of 
c h i a s m a t a  even  in P. americana, t h e  ' n o n - c h i a s m a t e  
meiosis '  h y p o t h e s i s  of JOHN an d  LEwIs  for 17. americana 
a n d  ' ce r t a in  o the r  roaches '  has  to  be g iven  up. In  a d d i t i o n  
to Nauphoeta cinerea, I h a v e  m a t e r i a l  on h a n d  to  show 
t h a t  clear c h i a s m a t a  do occur  in some more  genera  of 
Blattidae l ike Periplaneta, Blatta, etc. However ,  before  
t o t a l l y  re jec t ing  t h e  ' n o n - c h i a s m a t e  meiosis '  h y p o t h e s i s  
in  roaches,  i t  is necessa ry  to  s t u d y  meiosis  in  m a n y  more  
genera  an d  species of th i s  insec t  group.  

Rdsumd. Nauphoeta cinerea est  un  des Cafards  chez 
lesquels  le c h i a s m a  de Ia m6iose a 6t6 n e t t e m e n t  observ6.  
Ce cas v i en t  ~ l ' a p p u i  de l ' a s se r t ion  de SUOMALAINEN ~ 
selon laquel le  des c h i a s m a s  se p r6sen t e r a i en t  sous une  
forme soit  <~cachde0 soi t  (~visible~> chez t o u s l e s  Cafards.  
La  <~m6iose sans ch iasma~ que JOHN et  LEWIS a 5 sup-  
p o s e n t  exis tes  au moins  chez 1?. americana n ' e s t  pas  n o n  
plus  conf i rm6e p a r  nos recherches  
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Fig. 3. E a r l y  a n a p h a s e  [. • 2000. 

s I wish to t h a n k  one of the  resea rch  scho la r s  of the l ) e p a r t m e n t ,  
Mr. V, L. KALLAPUI~ for  s p a r i n g  read i ly  some spec imens  of the  
roach  to t  m y  work ,  Cons t ruc t ive  cr i t ic isms b y  m y  col league Dr. 
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The  Local Protective Effect of P o t a s s i u m  Chloride 

The  dep i l a to ry  ac t ion  of X - r a y s  in y o u n g  mice  a few 
days  old is a su i t ab le  m e t h o d  for t e s t i ng  t he  local radio-  
p ro t ec t i ve  effects. Var ious  subs tances  were found  to exe r t  
local r a d i o p r o t e c t i o n  on the  p i l a ry  s y s t e m  of 8-day-old  
C57 b iack  mice. A m o n g  t h e m  c y s t e a m i n  and  vasoac t ive  
subs tances ,  like h i s t amine ,  t r y p t a m i n e  a n d  5 -hydroxy-  
t r y p t a m i n e ,  were successful ly t e s t ed  ~-a. Local  radio-  
p ro t ec t i ve  effects were d e m o n s t r a t e d  b y  t h e  var ious  
po lysaccha r ide  compounds4 ,  5. F u r t h e r m o r e ,  local  t r au -  
ma t i sm,  i n d u c e d  for examp le  b y  a n  i n t r a c u t a n e o u s  
in jec t ion  of dis t i l led water ,  m a y  increase  t h e  radio-  
res i s tance  of the  p i l a ry  sys t em 6,7. Dur ing  our  e x p e r i m e n t s  
the  local r ad iop ro t ec t i ve  effect  of s.c. i n j ec t ion  of i sotonic  
p o t a s s i u m  chlor ide  so lu t ion  was observed .  

E i g h t - d a y - o l d  mice of t he  C57 b lack  s t ra in ,  i r r ad ia t ed  
wi th  a single whole -body  exposure  of 5 5 0 R  ( T U R  
appa ra tu s ,  180kV,  1 5 m A ,  f i l t r a t ion  0 . 5 h i m  Cu and  
0.5 m m  A1, dose ra te  79 R/ra in)  were used. U n d e r  these  
condi t ions  a comple te  dep i la t ion  on  t he  8 th  day  a f te r  
i r r ad ia t ion  is obse rved  in con t ro l  mice. The  e x p e r i m e n t a l  
mice were in jec ted  s.c. (a t h i n  needle  used) in to  the  

on the Depi latory  Action of X - R a y s  in Young Mice 

l umbo-sac ra l  region w i t h  0.07 ml  of i sotonic  so lu t ions  
(291 mOsm/1) of sod imn  chlor ide or p o t a s s i u m  chlor ide  
in deionized water .  Before be ing  injected,  t h e  so lu t ions  
were w a r m e d  to 37 ~C. The  p H  values  of the  so lu t ions  
var ied  be tween  6.4 a n d  6.7 w i th  a s l ight ly  h ighe r  va lue  
for p o t a s s i u m  chloride.  As d e m o n s t r a t e d  in p r e l i m i n a r y  
exper imen t s ,  these  smal l  p H  differences were n o t  respon-  
sible for t h e  r a d i o p r o t e c t i v e  effects achieved.  The  solu- 
t ions  were in jec ted  e i the r  shor t ly  before  i r r ad i a t i on  (up 
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Table I. The local radioprotective effect of sodium and potassium 
chloride 

No. of Pro- No pro- 
animals teetion teetion 

Shortly before irradiation NaC1 29 2 27 
KC1 29 26 3 

60 rain before irradiation NaC1 8 - 8 
I,[C1 10 - 10 

Shortly after irradiation NaC1 8 - 8 
KC1 10 - 10 

the  lumbo-sacra l  region under  sl ight  e ther  anaesthesia .  
Af ter  awaking  the  animals  and s tabi l izat ion of the  
electrode in the  tissue, t he  tes ted  solutions were injected 
a round  t h e  t ip  of t he  electrode.  The  changes  of oxygen 
tens ion  were regis tered for 10 min  af ter  t he  inject ion of 
the  solutions.  As d e m o n s t r a t e d  in Table  II,  the  po tass ium 
chloride induces,  af ter  a sho r t - t e rm  increase, a marked  
drop  of oxygen  tenMon wi th  the  m a x i m u m  in the  3rd rain 
af ter  inject ion.  The p ro tec t ive  effect  of isotonic potas-  
s ium chloride on the  pi lary  sys t em of young  mice m a y  
be thus  condi t ioned  by  the  local hypox ic  s ta te .  

Tabelle II. The mean values (4- S.E.) of the oxygen tension in subcutaneous tissue expressed in percent of the initial value (100%) after 
the injection of sodium and potassium chloride 

Minutes after the injection 

1 2 3 4 5 6 7 8 9 10 

NaC1 90 94 101 99 ~ 
(n = 4) 4-5 4-6 4-8 •  
KC1 123 74 63 68 �9 
(n = 5) 4-39 4-41 =[_14 4-5 

94 92 94 98 104 102 
4-7 •  4-7 •  +7 4-6 
74 77 82 82 85 89 

4-10 +18 • 4-[223 4-t-21 4-18 

The values are significantly different (Wilcoxon's test of order, P < 0.02). 

to 4 min) or 60 min  before i r radiat ion,  or shor t ly  af ter  
i r radia t ion  (up to 4 min). 8 days  af ter  i r radia t ion the  
local r ad iopro tec t ive  effects  were evaluated.  The com- 
plete  absence of fur ind ica ted  no protec t ion .  Local  pro-  
tec t ion  was evidenced by  the  a b u n d a n t  fur p resen t  a t  
the  site of inject ion.  

The resul ts  summar i zed  in Table I indicate  a h ighly  
s ignif icant  p ro tec t ion  of po ta s s ium chloride in jec ted  
shor t ly  before i r rad ia t ion  (when compared  wi th  sodium 
chloride effect,  Z2=  36.5, P < 0 . 0 0 1 ) .  Because of t he  
known effects  of po ta s s ium on the  contrac t i le  s t a t e  of 
the  vascular  smoo th  muscle  8, the  mechan i sm of its radio- 
p ro tec t ive  effect  m a y  be connec ted  wi th  the  changes  in 
t he  t issue oxygen  supply.  In  order  to tes t  th is  possibil i ty,  
the  local oxygen  tens ion  was measured  in the  sub- 
cu taneous  tissue. The mice were f ixed and the  needle of 
Beckman  oxygen  microelec t rode  was inser ted  s.c. in to  

Zusammen/assung. W e n n  isotonische Kal iumchlor id-  
16sung vor  einer Bes t rah lung  mi t  550 R lokal e ingespr i tz t  
wird, i ibt  sic eine Schu tzwi rkung  auf das Haa r sys t em 
der  C57 acht  Tage a l ten  schwarzen  M/inse ans. Dieser 
Ef fek t  kann  dn rch  die vasoak t ive  Wirkung  des Kal iums 
und durch  die resul t ierende lokale H y p o x i e  erkl~rt 
werden.  
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G i a n t  H i s t i o c y t e s  a f ter  C y c l o p h o s p h a m i d e  

The fo rmat ion  of enlarged or g iant  cells in quickly 
renewing  t issues following t r e a t m e n t  wi th  cy tos ta t i c  
drugs has been  c o m m o n l y  observed in exper imenta l  1 3 
and clinical s tudies4-L Since the  re t iculoendothel ia l  
sys tem (ret iculum cells, his t iocytes)  seems capable  of cell 
renewal  in t h e  s t eady  s t a te  8, ~ and  even more  af ter  a 
sui table  s t imulus  (antigens,  particles)10,11, we supposed 
t h a t  also h is t iocytes  can p re sen t  pa t t e rn s  of nuclear  and 
cy toplasmic  en la rgemen t  or g ian t i sm af ter  t r e a t m e n t  wi th  
cy tos ta t ic  drugs ; if th i s  is true,  the  g iant  ceils thus  formed 
m a y  still d e m o n s t r a t e  phagocy t i c  act ivi ty .  The purpose  
of th is  communica t i on  is to  p resen t  evidence suppor t ing  
th is  assumpt ion .  

T w e n t y  Morini a lbino mice, r a n d o m  bred,  males weight  
25 g, were in jec ted  i.p. w i th  0.4 ml  of a 1% solut ion of 

t r y p a n  blue (Merck) in saline. Af ter  24 h, 15 of t h e m  were 
given an i.p. in ject ion of 200 mg/kg  of cyc lophosphamide  
(Endoxan  | ; th i s  t r e a t m e n t  was repea ted  in t he  following 
days  wi th  24 h intervals.  5 mice in jec ted  only wi th  
t r y p a n  blue served as controls.  Mice were killed under  
e ther  anaes thes ia  in groups of 3 animals  every  t ime  at  the  
24th, 72nd and 96th h af ter  the  f i rs t  admin i s t r a t ion  of 
cyc lophosphamide .  Bone mar row smears  were per formed 
wi th in  10 min  af ter  the  beginning of e ther  narcosis, pre- 
pared  wi th  a f ine brush,  dr ied quickly and s ta ined wi th  
May-Gri inwald-Giemsa  and neu t ra l  red. 

Results. (1) Some re t iculoendothel ia l  cells of the  bone 
marrow,  t h a t  have  phagocy t i zed  t r y p a n  blue, p resent  
p a t t e rn s  of nuclear  and cy toplasmic  g ian t i sm af ter  t rea t -  
merit  wi th  cyc lophosphamide  (Figure);  th is  is clearly 


