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r e v e r s i b l e  r e a c t i o n  or  to  5 - H I A A  in  a n  e s s e n t i a l l y  i r r e v e r s -  
ib le  r e a c t i o n g .  F i g u r e  1 s h o w s  t h a t  5 - h y d r o x y t r y p t o p h o l  
or  i t s  a n a l o g u e s ,  t r y p t o p h o l  a n d  5 - m e t h o x y t r y p t o p h o I ,  
p r o d u c e d  a s ig r i i f i c an t  ( P  < 0.01) dose  a n d  t i m e  d e p e n -  
d e n t  d e c r e a s e  in  b o d y  t e m p e r a t u r e ,  b u t  t h a t  5 - H I A A  
h a d  no  e f f ec t  o n  b o d y  t e m p e r a t u r e 1 ~  11. F i g u r e  2 s h o w s  
t h a t  p r e t r e a t e m e n t  w i t h  a n  M A O  i n h i b i t o r  p r e v e n t e d  
t h e  5 - H T P - i n d u c e d  h y p o t h e r m i a ,  s u g g e s t i n g  t h a t  t h e  
' t r y p t o p h o l '  m e t a b o l i t e  r a t h e r  t h e n  5 - H T  i t se l f  w a s  t h e  
a c t i v e  h y p o t h e r m i c  a g e n t .  T h e  s m a l l  i n i t i a l  d r o p  in  r e c t a l  
t e m p e r a t u r e  ( F i g u r e  2) w h i c h  o c c u r r e d  i m m e d i a t e l y  a f t e r  
a d m i n i s t r a t i o n  of  5 - H T P  to  t h e  M A O - i n h i b i t e d  a n i m a l s  1~ 
c o u l d  be  a c c o u n t e d  for  b y  d e p l e t i o n  of  n o r e p i n e p h r i n e  
b y  5 - H T P  13. T h e  s u b s e q u e n t  i n c r e a s e  in  b o d y  t e m p e r a -  
t u r e ,  h o w e v e r ,  d id  n o t  l e a d  t o  a s i g n i f i c a n t  h y p e r -  
t h e r m i a  13. 

T w o  i s s u e s  a r e  r a i s e d  w h e n  l a r g e  d o s e s  of  d r u g s  a re  
g i v e n  i .p.  ; f i r s t  w h e t h e r  t h e  o b s e r v e d  e f f ec t s  a r e  of  c e n t r a l  
o r  p e r i p h e r a l  o r ig in ,  a n d  s e c o n d  w h e t h e r  t h e  o b s e r v e d  
e f f ec t s  a r e  p h a r m a c o l o g i c a l  o r  p h y s i o l o g i c a l  in  n a t u r e .  
T h e  a v a i l a b l e  e v i d e n c e  s u g g e s t s  t h a t  t h e  ' t r y p t o p h o l s '  
p r o d u c e  C N S  e f f ec t s  14. T h e  d o s e s  of  t h e  ' t r y p t o p h o l s '  
we re  s p e c i f i c a l l y  s e l e c t e d  f r o m  a r a n g e  t h a t  p r o d u c e d  
a d o s e - d e p e n d e n t  s l e ep  response15 .  T h e  ' t r y p t o p h o l s ' ,  a s  
f o u n d  for  5 - m e t h o x y t r y p t o p h o l l G ,  m a y  n o t  r e a d i l y  c ro s s  
t h e  b l o o d - b r a i n  b a r r i e r ,  t h e r e f o r e ,  r e q u i r i n g  l a rge  doses .  
T h e y  a r e  a l so  k n o w n  to  be  r a p i d l y  m e t a b o l i z e d  b y  t h e  
l i ve r  iv, a l t h o u g h  t h e  e n z y m e s  r e q u i r e d  to  m e t a b o l i z e  t h e  
' t r y p t o p h o l s '  a r e  f o u n d  in  v a r i o u s  a r e a s  of  t h e  b ra in l~ .  
T o g e t h e r ,  t h e s e  d a t a  m a k e  t e n a b l e  t h e  w o r k i n g  h y p o -  
t h e s i s ,  t h a t  t h e  o b s e r v e d  e f f ec t s  r e p r e s e n t  c h a n g e s  in  a 
c e n t r a l l y  m e d i a t e d  p h y s i o l o g i c a l  r e g u l a t o r y  p roce s s .  

T h e  f o r m a t i o n  of  t h e  ' t r y p t o p h o l s '  f r o m  t h e  a l d e h y d e  
is a r e v e r s i b l e  p roce s s ,  a n d  s i nce  5 - h y d r o x y i n d o l e a c e t -  
a l d e h y d e  h a s  C N S  e f f ec t s  ~s, a p o s s i b l e  ro le  for  t h e  
a l d e h y d e - m e t a b o l i t e s  in  t h e  p r o d u c t i o n  of  h y p o t h e r m i a  
m u s t  be  e v a l u a t e d .  I r r e s p e c t i v e  of w h i c h  m e t a b o l i t e  
is a c t i ve ,  t h e  r e s u l t s  of  t h e  p r e s e n t  e x p e r i m e n t s  m a k e  
i m p e r a t i v e  c o n s i d e r a t i o n  of  t h e  m e t a b o l i t e s  in  a n y  5 - H T  
i n d u c e d  m o d i f i c a t i o n  of b o d y  t e m p e r a t u r e ,  a n d  r a i s e  
d o u b t s  a b o u t  5 - H T  i t se l f  b e i n g  t h e  a c t i v e  agent19 .  

Zusammen/assung.  I n  M ~ u s e v e r s u c h e n  w u r d e  geze ig t ,  
d a s s  n i c h t  S e r o t o n i n ,  s o n d e r n  zwei  s e i n e r  M e t a b o l i t e n  
( 5 - H y d r o x y t r y p t o p h o l  o d e r  d e s s e n  A u s g a n g s s t o f f  5 - H y -  
d r o x y i n d o l a c e t a l d e h y d )  d ie  H y p o t h e r m i e  e r z e u g e n .  
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Kristalloide Einschliisse im Karyoplasma yon Spermatiden eines Myriapoden 

Bei  d e r  U n t e r s u c h u n g  de r  S p e r m i o h i s t o g e n e s e  v o n  
S p i r o s t r e p t u s  spec .  ( D i p l o p o d a ,  M y r i a p o d a ) 1  f i e l en  l a n g -  
g e s t r e c k t e  o s m i o p h i l e  K 6 r p e r  i m  K a r y o p l a s m a  auf ,  d i e  
e i ne  s e h r  regelm~Lssige S t r e i f u n g  b e s i t z e n  (F igur ) .  

D i e  P e r i o d e  d e r  Q u e r s t r e i f u n g  be t r~ig t  z w i s c h e n  1 2 0 -  
135 K, d ie  o s m i o p h i l e n  S t r e i f e n  s i n d  7 5 - 8 5  ~ b re i t ,  d i e  
h e l l e n  4 0 - 5 0  A.  Sic  e n t s p r i c h t  e i n e m  r e g e l m ~ s s i g e n  A u f -  
b a u  d e r  E i n s c h l i i s s e  a u s  L a m e l l e n .  D i e  E i n s c h l i i s s e  s i n d  
m e i s t  l a n g g e s t r e c k t ,  s t a b f 6 r m i g  u n d  b is  10 ~ l a n g  be i  
e i n e r  B r e i t e  v o n  0,1 ~;  es k o m m e n  a b e r  s u c h  g e d r u n g e n e ,  
0.25 ~ b r e i t e  K 6 r p e r  vo r .  B e m e r k e n s w e r t  i s t  d ie  N a c h b a r -  
s c h a f t  zu  e i n e r  f i l a m e n t 6 s e n  S t r u k t u r ,  d i e  in  d e r s e l b e n  

R i c h t u n g  wie  d ie  L ~ t n g s a c h s e  de s  k r i s t a l l o i d e n  E i n -  
s c h l u s s e s  ver l /~uf t  (F igur ,  b). 

D e r  K 6 r p e r  t r i t t  in  e i n e r  b e s t i m m t e n  P h a s e  d e r  Spe r -  
m i o h i s t o g e n e s e  auf ,  n / i m l i c h  n a c h d e m  d ie  A n l a g e  d e s  
A k r o s o m k o m p l e x e s  a b g e s c h l o s s e n  i s t  u n d  d e r  K o m p l e x  
n u r  n o c h  a n  G r 6 s s e  z u n i m m t ,  u n d  b e v o r  d ie  K e r n k o n -  
d e n s a t i o n  e i n s e t z t  (vergl.1).  I m  K e r n  k o n n t e  Hie m e h r  a l s  
e i n  E i n s c h l u s s  g e f u n d e n  w a r d e n ,  i m  Z y t o p l a s m a  k o m m e n  
v e r g l e i c h b a r e  E i n s c h l i i s s e  n i c h t  vo r .  

1 ]~. HORSTMANN und H. BREUCKER, Z. Zellforsch. 99, 153 (1969), 
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Von  al len k r i s t a l l a r t igen  Einschl i i ssen,  die ich in der  
L i t e r a t u r  abgeb i lde t  f inde,  /~hnelt die S t r u k t u r  noch  a m  
ehestei1 d e m  E x t e r l l u m  der  Einschlt isse,  die LANGE u n d  
y o n  BREHM 2 in Ep i the lze l l en  der  G l a n d u l a  p a r a t h y r e o i d e a  
voI1 Ranc~ temporaria abgeb i lde t  u n d  besch r i eben  h a b e n .  
D o r t  is t  die PeriodizitS.t  a l lerdings  i lur  70 A. Die A u t o r e n  
h a b e n  in der  N a c h b a r s c h a f t  des k r i s ta l lo iden  Einschlusses  
ebenfal ls  eine f ibri l l~re S t r u k t u r  ge funden  u n d  folgern, 
dass  die be iden  S t r u k t u r e n  in i rgende iner  Bez iehung  zu- 
e inande r  s tehen .  

F i l a m e n t 6 s e  bez iehungsweise  t ubu l6se  ges t reck te  Biin-  
del Jm K a r y o p l a s m a  s ind in den  l e t z t en  J a h r e n  m e h r f a c h  

besch r i eben  worden.  Man  h a t  sic in  Nervenze l l en  a-5 in der  
A d e n 0 h y p o p h y s e  u n d  im N e b e n h o d e n e p i t h e l  6, in  Oozy- 
t e n  7 sowie in den /%Zel len  y o n  Pan k rea s i n s e l n  s gefunden .  
Ft i r  alle diese F u n d o r t e  is t  es cha rak te r i s t i s ch ,  dass  sie 
n u t  bei  b e s t i m m t e n  A r t e n  v o r k o m m e n ,  bei  n a h e  ver-  
w a n d t e n  F o r m e n  aber  fehlen.  Aus den  b i sher igen  Befun-  
den  e rgeben  sich ke ine  Anze ichen  eines d e g e n e r a t i v e n  
Geschehens .  Die u n s y s t e m a t i s c h e  S t r e u n n g  der  F u n d o r t e  
solcher  S t r u k t u r e n  1/isst die A n n a h m e  zu, dass  diese 
S t r u k t u r e n  Zeichen  e iner  A n d e r u n g  des Kerns to f fwech-  
sels sind, die zu ke iner  spezi f ischen Le i s tung  der  e inze lnen  
Ze l la r t en  in Bez iehung  s tehen .  

Da  die h ie r  b e s c h r i e b e n e n  k r i s t a l lo iden  Einschl t isse  m i t  
den  f i l amen t6sen  Bi inde ln  z u s a m m e n  v o r k o m m e n ,  l iegt  
die V e r m u t u n g  nahe ,  dass  a u c h  sie der  A u s d r u c k  yon  be- 
sonderen  Vorggmgen im Kerns to f fwechse l  sind. 

Summary. I n  t h e  c a r y o p l a s m  of t h e  ear ly  s p e r m a t i d s  of 
a Diplopode,  t he re  is a c rys ta l lo id  inc lus ion  wh ich  is 
a cco mp an i ed  b y  a l inear  b u n d l e  of f i laments .  
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(a) Langgestreckter Einschluss im Karyoplasma einer Spermatide, 
1,1 tangential getroffene Kernmembran, darunter Mitochondrien. 
(b) Gedrullgener Einschluss, darunter filamenttSse Struktur, 1 Kern- 
membran. Fix.: Glutaraldehyd, OsO4; Kontrastierung mit Blei- 
hydroxyd. VergrSsserung 40 000faeh. 
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The  Effects  of N o n - T h e r m a l  Radio  F r e q u e n c y  Rad ia t ion  on H u m a n  L y m p h o c y t e s  in v i tro  

The  effects of radio  waves  on  biological  m a t e r i a l  h a v e  
been  r epo r t ed  to be of b o t h  a t h e r m a l  1-3 and  a non-  
t h e r m a l  4-~ na tu re .  The  i n v e s t i g a t i o n  of n o n - t h e r m a l  
effects has  rece ived  re l a t ive ly  l i t t le  e n t h u s i a s m  since 
resul t s  h a v e  of ten  been  m a s k e d  b y  t h e r m a l  effects. 
Never the less ,  c h r o m o s o m a l  a b e r r a t i o n s  7, decreased enzy-  
m a t i c  a c t i v i t y  s, and  a l t e r a t i on  of po l a r i t y  ( 'pear l  cha in '  
p h e n o m e n o n )  9 h a v e  r epo r t ed ly  been  induced  in lower life 
fo rms  b y  radio  wave  rad ia t ion .  The  h e a t i n g  of an  o rgan-  
ism b y  means  of radio  waves  (d ia the rmy)  is t he  r e su l t  of 
a cond i t ion  k n o w n  as a ' lossy dielectr ic '  10. I n v e s t i g a t i o n  
of n o n - t h e r m a l  effects of radio  r a d i a t i o n  on  m a m m a l i a n  
o rgan i sms  ha s  b e e n  lacking,  p r e s u m a b l y  because  of th i s  
condi t ion .  Tissue  cul ture ,  however ,  p rov ides  a s y s t e m  
w h e r e b y  h e a t i n g  is avo ided  or m in imized  due  to t h e  
s ingu la r  n a t u r e  of the  cell t y p e  ut i l ized.  I n  addi t ion ,  t h e  
h u m a n  l y m p h o c y t e  cu l tu re  t e c h n i q u e  p rov ides  a h i g h  
degree of s t a n d a r d i z a t i o n  and  reproduc ib i l i ty .  I t  was 
t h u s  fel t  t h a t  th i s  t e c h n i q u e  would  al low for a s ses smen t  
of on ly  t he  n o n - t h e r m a l  effects of radio  r a d i a t i o n  on 
h u m a n  cells ill v i t ro .  

Materials and methods. Per iphe ra l  b lood  l y m p h o c y t e s  
f rom 18 ind iv idua l s  (nlale a n d  female  of n o r m a l  ka ryo-  
type)  were cu l tu red  w i t h  p h y t o h e m a g g l u t i n i n  accord ing  

to  a modi f i ca t ion  of t h e  t e c h n i q u e  of MOORHEAD et  al. 11. 
3 cu l tu res  were e s t ab l i shed  in each  e x p e r i m e n t  an d  design- 
a t ed  cont ro l  1 (C1), con t ro l  2 (C2) an d  e x p e r i m e n t a l  (E). 
C 1 was p laced  unsh i e lded  in t h e  incuba to r ,  C~ was p laced  
w i t h i n  a g rounded  shield ( F a r a d a y  Shield) in t h e  incu-  
b a t o r  an d  E was p laced  w i t h i n  a t u n e d  coil ( induc t ive  
r a d i a t i o n  source) wh ich  was housed  w i t h i n  a n o t h e r  
F a r a d a y  Shield in  t h e  i ncuba to r .  All cu l tures  were 
i n c u b a t e d  a t  37 ~ T h e  t e m p e r a t u r e  of t h e  cu l tu re  m e d i a  
was m o n i t o r e d  manua l ly .  

Percentages of hypotonic spreads from control and experimental 
cultures which demonstrated broken chromosomes 

Percentage of spreads showing 
Broken chromosomes 

Control 0.6% Experimental 4.0% 


