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and  e x a m i n e d  for t he  presence of ex te rna l  m a l f o r m a t i o n s ;  
foeta l  resorp t ion  s i tes  were coun ted  a n d  r a n d o m  foeti  f rom 
each  l i t ter  were f ixed in B ou i n ' s  soIution. F r ee -hand  sect ions 
were m a d e  and  e x a m i n e d  for visceral  m a l f o r m a t i o n s  [4]. 
I n  t he  control  group of foeti  (137 imp lan ta t ions )  the re  were no 
a p p a r e n t  abnormal i t i e s .  T he  inc idence  of foetal  resorp t ion  was  
4.4% of all i m p l a n t a t i o n s .  I n  group I of t r ea t ed  an ima l s  (80 
imp lan t a t i ons ) ,  t he  inc idence  of foetal  resorp t ion  was  3.8% 
a n d  50 % of t he  foeti  recovered were abnormal .  Foe ta l  resorp-  
t ion  accoun t ed  for 70.5 % of all i m p l a n t a t i o n s  in group I i  of 
t r ea t ed  an ima l s  (44 implan ta t ions ) .  Of t h e  foeti  recovered  
46.2 % showed  abnormal i t i e s  (Table). T he  m e c h a n i s m  of these  
deleter ious  effects ha s  no t  ye t  been  ana lyzed  extens ive ly .  
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Ander s  als bei exogenen  S t r ah l ene inwi rkungen  au f  die Chromo-  
s o m e n  des Menschen  be s t ehen  noch  ungen t igende  K e n n t n i s s e  
fiber die A u s w i r k u n g  endogener  int racel lul~rer  l a n g d a u e r n d e r  
S t rah lungsque l len ,  besonders  in H i ns i ch t  auf  die Folgen  an  
un te r sch ied l i chen  Zel l sys temen.  Pa t i en ten ,  denen  zwischen 
1928 u n d  E n d e  der  t940er  J a h r e  T h o r o t r a s t  zu r6n tgend ia -  
gnos t i schen  Zwecken  in t raar te r ie l l  appl izier t  wurde,  b ie ten  die 
M6glichkeit ,  dieser F rage  nachzugehen .  Ih re  I~[6rpergewebe 
s ind  sei t  v ie len J a h r e n  der  S t r ah l ung  yon  T ho r i um,  das  vor-  
wiegend im  re t icu lo-hys t iocyt / i ren  S y s t e m  abgelager t  wird, 
ausgese t z t  gewesen.  
Es  w u r d e n  9 P a t i e n t e n  un t e r such t ,  die vor  18- -24  J a h r e n  das  
K o n t r a s t m i t t e I  T h o r o t r a s t  e rha l t en  ba t t en .  Von  allen Pa t t en -  
t en  w u r d e n  Chromosomenpr i i pa r a t i onen  aus  L y m p h o c y t e n -  
K u r z k u l t u r e n  u n t e r  Zusa t z  yon  P h y t o h ~ m a g g l u t i n i n  gewon-  
hen,  yon  4 P a t i e n t e n  aul3erdem C h r o m o s o m e n - D i r e k t p r ~ p a r a -  
t i onen  aus  Knoc henmarkze l l en .  Von  360 ana lys ie r t en  Meta-  
p h a s e n  aus  L y m p h o c y t e n k u l t u r e n  wiesen im Mit tel  16% 
C h r o m o s o m e n a n o m a l i e n  auf.  Der  h6chs t e  Ante i l  yon  Aber-  
r a t i onen  b e t r u g  46%,  der n iedr igs te  7%. E s  bleibt  often, ob 
das  AusmaB yon  C h r o m o s o m e n a b e r r a t i o n e n  i m  Einzelfal l  m i t  
der un te r sch ied l i chen  G e s a m t - T h o r i u m - M e n g e  z u s a m m e n -  
h g n g t  [I] oder  ob es d a v o n  unabh~ingig is t  [2]. 
Bet  der  Aufschl f i sse lung der  b e o b a c h t e t e n  Anoma l i en  in den  
L y m p h o c y t e n k u l t u r e n  w u r d e n  die e infachen  Fgrbede fek te  
( , ,Gaps")  n i ch t  ber i icksicht igt .  Es  I anden  sich 21% Chroma-  
t iden-  u n d  I sochromat idenbr i i che ,  39% vollst~indige F r a g m e n -  
t a t i o n e n  a n d  40% s t ruk tu re l l e  Anomal i en  (dizentr ische 
Chromosomen ,  R i n g c h r o m o s o m e n ,  Reun ions f igu ren  u n d  Dele- 
t ionen) .  Sie en t sp r echen  den  Aber ra t ionen ,  die a l lgemein n a e h  
S t r ah l ene inwi rkungen  b e o b a c h t e t  werden  [3 ] u n d  s ind  of fenbar  
n i ch t  ffir eine b e s t i m m t e  S t r a h l e n a r t  charak te r i s t i sch .  
I m  Gegensa tz  zu L y m p h o c y t e n k u l t u r e n  w u r d e n  bet der  Ana-  
lyse von  74 M e t a p h a s e n  aus  Knochenmarkze l l en  bet 4 Pa t t en -  
t e n  keine  Zahl-  u n d  F o r m a n o m a l i e n  der  C h r o m o s o m e n  beob-  
achte t .  
Die Ursache  fiir dieses un te rsch ied l iche  VerhMten  yon  L y m p h o -  
cy t en  u n d  Zellen der  Myelopoese  k 6 n n t e  in ether  un te r sch ied-  
l ichen T h o r o t r a s t k o n z e n t r a t i o n  der  ve r sch iedenen  Organe  lie- 
gen. Sie wa r  im  A u t o r a d i o g r a m m  bet  diesen P a t i e n t e n  im  
K n o c h e n m a r k  deut l ich  ger inger  als in den  l y m p h o p o e t i s c h e n  
Organen  ( L y m p h k n o t e n  a n d  Milz). E s  ist  dar i iber  h i n a u s  aber  
auch  zu priifen,  ob n i ch t  i m  K n o c h e n m a r k  die Zellen m i t  
gesch~idigtem C h r o m o s o m e n k o m p l e m e n t  aus  der kon t inu ie r -  
l ichen Prol i fera t ion  aussche iden ,  so dab  n u r  no rma le  Zellen 
zur  U n t e r s u c h u n g  gelangen.  Diese Verh~iltnisse s ind  in den  
L y m p h o c y t e n  insofern  anders ,  als bet  e iner  l angen  Lebens-  
daue r  dieser ZeIIen n n d  e inem d e m e n t s p r e c h e n d  Iangen  pr~- 
mi to t i s chen  R u h e z u s t a n d  C h r o m o s o m e n a b e r r a t i o n e n  konser-  

v ie r t  werden  k 6 n n e n  [4, 5]. Auch  die B e o b a c h t u n g e n  yon  
C h r o m o s o m e n a n o m a l i e n  in  B l u t l y m p h o c y t e n ,  n i ch t  aber  in  
K n o c h e n m a r k z e l l e n  bet P a t i e n t e n  n a c h  t h e r a p e u t i s c h e r  Be- 
s t r a h l u n g  [6] a n d  bet l~lberlebenden yon  H i ro sh ima  a n d  Naga-  
saki  [7] belegen die B e d e u t u n g  derar t iger  Pr inz ip ien  an  den  
beiden B lu tze l lb i ldungssys t emen .  
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Ar th ropods  be longing  to t h e  class O n y c h o p h o r a  are of special  
zoological in te res t  t h a t  t h e y  are  considered to be  m o s t  p r imi-  
t ive  terres ter ia l  a r t h ropods  and  progeni tors  to m y r i a p o d a n -  
insec tan  s t e m  ill. 
T h e  ma te r i a l  used  in t he  p re sen t  s t u d y  consis ts  of Eoperipatus 
weldoni [2], collected f rom Temple r s  P a r k  fores t  region (ca. 
3 ~ 9'  N. l a t  & 10t ~ 40'  E. long), Malaysia .  The  hea r t s  were iso- 
la ted  in a physiological  sal ine of t he  s ame  compos i t ion  sugges ted  
b y  [33 for Peripatopsis moseleyi, b u t  t he  p H  of the  sal ine was  
ad ju s t ed  to 7.5 as t he  p H  of t he  f reshly  d r awn  blood of t h e  
p re sen t  species was found  to be  7.5 (Beckman  drop electrode). 
W h e n  first  isolated,  t he  ra te  of  h e a r t  bea t  was  slow and  irreg- 
u lar  for a few minu te s .  On  recovery  i t  was r h y t h m i c  an d  in-  
cessan t  a t  a ra te  of 38 to 42 bea t s  per  rain a t  25 ~ Du r in g  
ca rd iac  cycle, in bo th  in situ and  isolated prepara t ions ,  t h e  
h e a r t  con t rac ted ,  re laxed  and  res ted  in a re laxed  s ta te .  Con- 
t r ac t ion  of t he  h e a r t  t ook  t h e  fo rm of a wave  of per is ta ls is  
wh ich  r an  forward  f rom the  pos ter ior  end.  B o t h  increas ing  
and  decreas ing  t he  p H  of t he  sal ine w i th  p h o s p h a t e  buffers  
depressed  t he  hear t - ra te .  Increase  of t e m p e r a t u r e  accelerated 
t he  hea r t - r a t e ;  t h e  uppe r  l imi t  was 61 to 64 a t  38 ~ an d  t h e  
lower l imi t  on  cooling was  7 to 10 bea t s  per  rain a t  5 ~ Below 
th i s  t e m p e r a t u r e  t he  hea r t  ceased bea t ing ,  b u t  recovered on 
increas ing  t he  t e m p e r a t u r e  slowly. Fa rad ic  s t imu la t i on  of t h e  
b ra in  and  ven t r a l  ne rve  cord (upto 2 V) accelera ted t h e  ra te  
of bea t  of h e a r t  in situ. However ,  increase in t he  i n t en s i t y  of 
t he  s t i m u l u s  ar res ted  t h e  hea r t -bea t .  On  swi tch ing  off, such  
a r res ted  hea r t s  recovered back  t h r o u g h  a s t a t e  of ruffle to 
i ts  n o r m a l  b e a t  in a b o u t  5 to 7 mill. 
T h e  effect  of  var ious  d rugs  were observed  bo th  in situ an d  
isolated h e a r t  p repara t ions .  The  d rugs  were p repared  an d  
employed  as descr ibed by  [4]. Acetylchol ine  (10 -~) an d  
a t rop ine  ( t0 -~) accelera ted t he  h e a r t  r a t e  and  th i s  effect  was  
perfec t ly  reversible  w h e n  t h e  d rug  was replaced by  saline. 
Adrena l ine  also accelera ted t he  ra te  of h e a r t  bea t  a t  10-~; 
m a r k e d  accelera t ion  was  followed by  diastol ic  s toppage  
dur ing  t h e  f irst  4 m in  of washing ,  t h e n  a bea t  of grea t ly  
increased  a m p l i t u d e  and  f r equency  appeared .  H i s t a m i n e  a t  
l0  -5 or  s t ronge r  depressed  t h e  hea r t - r a t e .  Similar  effects 
were p roduced  by  e ther  a n d  ch loroform (I/4 to 1/2 sa tu ra ted ) .  
All t he  depressed  hea r t s  recovered af te r  t h e y  were wash ed  
wi th  saline. 
According  to t h e  classif icat ion of hea r t s  by  NEEDHAM [5] t h e  
h e a r t  of Eoperipatus weldoni m a y  be p u t  a m o n g  t h e  neuro-  
genic types .  
Our  gra tefu l  t h a n k s  are  due  to Prof.  G. KRISH~AN, Director,  
Zoology Resea rch  Labora to ry ,  Madras  Unive r s i ty ,  Madras ,  
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