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s imi la r  t e n d e n c y  of all  3 g ranu le  t ypes  of t h e  p r e s en t  
s t u d y  and  of t he  N E - c o n t a i n i n g  granu les  t o w a r d s  t h e  
acidic  r eac t ion  is especial ly  in t e re s t ing  in v iew of t he  qu i te  
d i f fe ren t  a r ch i t ec tu re s  of these  var ious  g ranu le  t ypes  34-27 
a n d  suggests  a non-specif ic  effect  of acidic  m e d i u m  on 
these  organelles .  

T h e  d issoc ia t ion  c o n s t a n t s  a n d  t he  t i t r a t i o n  curves  of 
t he  m o n a m i n e s  ~, 8 sugges t  t h a t  t he  p H  effect  in  t he  r ange  
of 1-3  is no t  d e p e n d e n t  on t h e  r eac t ion  of t h e  t e r m i n a l  
a m i n o  or r ing  h y d r o x y l  groups.  The  e lec t ron  microscopic  
obse rva t i ons  on  t he  granule  pel le t  showed t h a t  in  t h e  p H  
area  of 1-3, no  iden t i f i ab le  organel les  were seen, b u t  on ly  
f r a g m e n t s  a n d  d i s t ended  m e m b r a n e o u s  fo rmat ions .  The  
absence  of h igh ly  osmiophi l ic  g ranules  ind ica tes  t he i r  
lysis, a p p a r e n t l y  p reced ing  t h e  release of 5 -HT a n d  D A  
regis te red  in t he  same  exper imen t s .  The  m i t o c h o n d r i a ,  
lysosomes,  osmiophi l ic  par t ic les  a n d  va r ious  k inds  of 
regu la r  vesicles seen in t he  pel le t  a t  p H  7.0 b u t  n o t  a t  
p H  2.0, sugges t  a non-specif ic  p ro t e in  d e n a t u r a t i o n  effect  
of t he  low pH.  A t  p H  2.0, t he  b o n d s  f ix ing  t he  a m i n e  
d i rec t ly  to  t he  m a t r i x  of specific o r g a n d i e s  or t h e  b o n d s  
b e t w e e n  t h e  i n t e r m e d i a t e  c o n s t i t u e n t  a n d  t h e  g ranu le  
m a t r i x  m a y  be  affected.  The  change  of t h e  so lub i l i ty  or 

t h e  charge  of t h e  i n t r a g r a n u l a r  p ro t e in s  m a y  p rev ious ly  be  
possible  e x p l a n a t i o n s  of t h e  a m i n e  release a t  h igh ly  
acidic pH.  

Zusammenlassung. 5 - H y d r o x y t r y p t a m i n  u n d  D o p a m i n  
k o n n t e n  y o n  d en  P a r t i k e l n  der  e n t e r o c h r o m a f f i n e n  u n d  
d o p a m i n e n  Zellen u n d  B l u t p l ~ t t c h e n  in den  p H - W e r t e n  
1-3 gel6st  werden .  Gleichzei t ig  wurde  die Auf l6sung  und  
das  V e r s c h w i n d e n  de r  Osmiumaf f in i tA t  der  P a r t i k e l  
festgestel l t .  
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C h i a s m a t e  T y p e  o f  M e i o s i s  i n  the  R o a c h  Nauphoeta c i n e m a  ( O l i v e r )  (Farn: B la t t idae )  

MATTHEY I was t he  f i rs t  to  r epo r t  t he  absence  of 
c h i a s m a t a  in t he  roach  Pycnoscellus surinamensis. E v e n  
t h o u g h  SUOMALAINEN 2 also could no t  obse rve  a n y  
'v is ib le '  c h i a s m a t a  in  a n o t h e r  roach  Blabera, he d id  f ind  
clear  c h i a s m a t a  in t he  genera  Lecucophaea a n d  Phyllo- 
dromia; he also gave  convinc ing ,  t h o u g h  indirect ,  proofs  
r ega rd ing  t h e i r  occur rence  in Periplaneta australasiae a n d  
P. americana. JOHN a n d  LEwiS 3-5, however ,  s t rong ly  
ru led  ou t  t he  c h i a s m a t e  meiosis  in  ce r t a in  roaches  inc lud-  
ing P. americana. L a t e r  JOHN et  al. s m e n t i o n e d  a b o u t  t h e  
occur rence  t e r m i n a l  ch i a sma ta ,  in P. americana, b u t  t h e y  
d id  no t  n e g a t e  t he  ear l ier  h y p o t h e s i s  of ' n o n - c h i a s m a t e  
meiosis '  p roposed  b y  JOHN a n d  LEWIS for these  ' o u t  
b reed ing '  an imals .  I n d e p e n d e n t l y ,  meiosis  in P. americana 
was s tud ied  in I n d i a  b y  RAJASEKARASETTY a n d  
RAMAMURTHY 7, and  t h e y  also r epo r t ed  c h i a s m a t a  in  th i s  
roach.  I n  t he  p r e sen t  ar t ic le  I a m  descr ib ing  a case of 
n o r m a l  ch i a sma te -me ios i s  in  a n o t h e r  roach  Nauphoeta 
cinerea (Oliver).  

Males of th i s  roach  were sacrif iced for t h e i r  tes t i s  
s q u a s h  p r epa ra t i ons .  Gonia l  m e t a p h a s e  c h r o m o s o m e s  
show t h a t  some of these  are me tacen t r i c .  The  hap lo id  
n u m b e r ,  n, is 19 (18A + 1X). The  sex d e t e r m i n i n g  me-  
c h a n i s m  is of X O  type .  Pa i r i ng  is i n t i m a t e  d u r i n g  p a c h y -  
tene,  a n d  soon t he  b i v a l e n t s  s t a r t  open ing  ou t  a n d  revea l  
t he  c h i a s m a t a  clearly.  A t  d ip lo tene ,  of t he  18 b i v a l e n t s  9 
(rings) show 2 c h i a s m a t a  each, whi le  t he  r e m a i n i n g  9 

(rods) show 1 each.  A n d  a t  d iak ines i s  some of t h e  r ings 
open  o u t  a t  one end  (Figure  1). F r o m  obse rva t ions  on  25 
cells a t  d iplotene,  t h e  c h i a s m a t a  f r equency  works  ou t  to  
be  1.5, while  t h e  same  a t  d iak ines is  is r educed  to 1.27 
sugges t ing  t h e  open ing  o u t  of some b i v a l e n t s  a t  one end, 
t h e r e b y  r educ ing  the  c h i a s m a t a  n u m b e r .  Te rmina l i za t i on  
is a l m o s t  comple ted  a t  m e t a p h a s e  I (Figure 2). A n a p h a s e  I 
is a r educ t iona l  d iv i s ion  (Figure 3) while  a n a p h a s e  I I  is 
equa t iona l .  
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Fig. 1. 18 bivalents and an unpaired sex-chromosome during early 
diakinesis. • 2000. 
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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 ,  

r, .  t 
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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. 
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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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