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saline or of 1 ml  of the  N a O H  solut ion of p H  identicaI  
wi th  t h a t  of d iazoxide solut ion (pH 11.6). The  mean  
va lues  of t h e  cont ro l  group (wi thout  any  inject ion),  a f ter  
saline and af te r  N a O H  were 0 .53%/mg,  0 ,61%/rag  and 
0.68 %/ rag  respect ively.  

Discussion and conclusions. F~EGLY ~ proved  in rats  fed 
wi th  an iodine deff icient  diet  and t rea ted  chronical ly  wi th  
hydrochlorothiaz ide ,  a decrease of t he  thyro id  up take  of 
radioiodine.  This  effect  is considered to  be a p robab le  
resul t  of an  increased excre t ion  of the  iodine. The  dec rea se  
of t he  up take  was found in eu thyro id  pa t i en t s  t r ea ted  
wi th  chlorothiazide*.  However ,  the  acu te  admin i s t r a t ion  
of hydrochloro th iaz ide  to eu thyro id  persons did no t  in- 
f luence the  thyro id  radioiodine up take  s. 

I n  our  expe r imen t  diazoxide in the  adminis te red  dose 
in 1 i.v. in ject ion was able to decrease s ignif icant ly  the  
t hy ro id  up t ake  of radioiodine in rats.  The  mechan i sm of 
this  eIfect of diazoxide,  which is no diuret ic  agent ,  is un-  
known.  I t  is of in teres t  t h a t  d iazoxide in the  same dose 
increases the  blood flow th rough  the  thyro id  gland of 
ra ts  (as indica ted  by  the  up take  of rad ioac t ive  rub id ium 
SSRb) in the  f irs t  minu tes  af ter  t he  i .v.  in jec t ion  4. The  
e lucidat ion of the  presented  effects of d iazoxide  on the  
thy ro id  gland and thei r  possible in ter re la t ions  are  a 
subjec t  of fur ther  s tudy.  

Zusammen/assung,  Es  wird fiber eine s ignif ikante  H e m -  
mungswi rkung  yon  Diazoxide  (Hype r s t a t  Schering) auf  
die 1Radiojodspeicherung in der  Ra t ten-Sch i lddr i i se  be- 
r ichter .  W~ihrend die Kont ro l len  einen Mi t te lwer t  der  
Rad io jodspe icherung  0 ,65%/mg  zeigen, bet rRgt  er  nach 
i.v. In jek t ion  von  5 mg Diazoxide  0 ,49%/mg.  
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The E a r l y  E f f e c t s  o f  l o w  D D T  D o s e s  o n  t h e  N e r v o u s  S y s t e m  i n  A n i m a l  Experiments 

All over  the  world D D T  is one of the  mos t  widely  used 
pest icides ~. Beyond  its useful propert ies ,  however ,  i t  is 
ha rmfu l  to  fish, warm-b looded  animals  and  even to 
m a n  ~,~. I n  H u n g a r y  t h e  a m o u n t  of D D T  accumula t ed  in 
h u m a n  f a t t y  t issue is near ly  as h igh  as t h a t  measured  in 
the  U.S .A.  ~,s. KEM~NY and TARJA, N 6 h a v e  demons t r a t ed  
t h a t  even  small  amoun t s  of D D T  migh t  have  b las tomo-  
genic effects. These findings induced us to e lucidate  the  
smallest  D D T  dose, which, on passing by  w a y  of food 
into  t he  organism, migh t  affect  the  ac t iv i ty  of the  ner- 
vous  system. By  demons t r a t i ng  early symptoms ,  more  
serious damage  migh t  be prevented .  VVe also wan ted  to 
get  in format ion  about  the  si te of act ion in the  nervous  
system, abou t  which grea t  discrepancies can be found in 
t he  l i te ra ture  7. 

In  t he  present  exper iments  237 male  whi te  Wis t a r  ra ts  
weighing 100-130 g each  were  used. Besides controls,  the  
animals  were d iv ided  into  groups consuming  daily,  40, 
20, 10, 5, 2.5, 2, 1 and 0.5 m g  D D T / k g  body  weight .  
Chronic  cerebral  cort ical  e lectrodes were implan ted  in 77 
rats.  T h e n  in a s ta te  of rest  and under  loading by  means  
of r h y t h m i c  l ight  flashes, E E G  recordings were t aken  a t  
regular  in terva ls  f rom the  aler t  animals  mov ing  abou t  
unres t r ic tedly .  The  curves  were eva lua ted  by  an analo-  
gous electronic  compu te r  s . 

For  t he  de te rmina t ion  of the  si te of ac t ion  beIore  s ta r t -  
ing the  exper iment ,  and on the  3rd, 10th, 17th, 24th and 
31st day  of D D T  adminis t ra t ion ,  50% of the  animals  were 
narcot ized wi th  pentobarbi ta l ,  ac t ing chiefly on the  brain-  
s t em 9, and the  res t  wi th  chlora lhydra te ,  ac t ing  main ly  on 
t h e  co r t ex  ~°, in order  to observe  which hypno t i c  would  be 
an tagonized  by  D D T .  The  t i m e  be tween  inject ion of the  
narcot ic  and d isappearance  of cer ta in  posi t ion reflexes, 
as well  as the  corneal  reflex, then  the  t ime  dur ing which 
these reflexes could no t  be elicited, and finally the  to ta l  
t ime  of sleeping were measured  in the  different  groups. 
The  va lues  obta ined  were  eva lua ted  by  the  'Gier '  elec- 

t ronic  digi ta l  compu te r  of the  Centra i  Sta t i s t ica l  Office, 
per forming  var ia t ion  analyses and ' r epea ted  compar ison '  
calculat ions af ter  SCHEFFI~, ll. 

W h e n  D D T  was appt ied in an  a m o u n t  of 40 m g / k g  
body  weight ,  the  ampl i tude ,  as well  as the  f requency  of 
the  res t ing E E G  ac t iv i ty ,  increased f rom the  th i rd  day.  
I n  response to 20 mg the  ampl i tude  increased f rom the  
th i rd  day,  and the  f requency  in the  four th  week. In  
animals  t r ea t ed  wi th  10 mg  the  f requency  did not  change,  
while the  ampl i tude  increased measurab ly  f rom the  t en th  
day  above  t h a t  of the  controls.  The  rest ing electrical  
a c t i v i t y  of the  animals  ingest ing 5 m g  D D T  did no t  
change.  

W h e n  r h y t h m i c  f lashing-l ight  loading was applied to 
the  ra ts  fed 20, 10 and 5 mg  D D T  (the group fed 40 mg 
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Changes in depth and duration of sleep in different animal groups on the 17th day of DDT administration 

EXPERIENTIA 2411 

DDT adminis- Cervical reflex Labyrinth reflex Corneal reflex Total sleeping 
tration mg/kg time 
body weight I II I II I II 

A B A B A B A B A B A B A B 

20 5.0 ~ 2.5 15" 56,0 b 22.1 ~ 3.6 5.6 b 49.6 ~ 80 ~ 8.0 3.5 b 37.3 ~ 20 b 86.48 
10 3.9 2.7 22 b 64.6 ~ 5,8 3.33 20.3 b 55 20.9 ~ 13.8 7.1 b 34 27.4 ~ 81.3" 
5 3 2.7 32.4 b 77.5 3.4 2.7 27.7 b 71.I 23.3 ~ 12.1 12" 25.3 36.6 b 99.8 
2.5 3.0 2.6 38.6 b 112.2 4.9 3.0 35.2 b 92.7 23.9 ~ 16.7 13.9 b 65.2 47.7 a 124.6 

Control 2.7 2.6 100 108.1 3.6 2.7 92.7 101.8 8.5 10.7 72.0 57.8 107.4 131.7 

2 4.6 3,8 130.0 136.0 4.5 3.8 106.6 136.0 11.3 15.5 56,3 57.3 143,6 135.7 
1 4,1 3.4 135.4 135.5 4 2.4 125.1 130,5 17.0 16.4 64.3 69.6 165,8 149.2 
0.5 7,26 5.2 172.8 119.5 7 b 5.2 140.3 119.5 18,1 8.5 79.1 77.0 I98.1 129.1 

Control 3 4.5 172.8 125,3 3 3.5 151.5 125.6 14.6 6.6 78.5 61.8 174.0 133.3 

I, time between injection of the narcotic and disappearance of the reflex in min. II, time between disappearance and appearance of the reflex 
in rain. A, animals under pentobarbital narcosis. B, animals under chloralhydrate narcosis, a p <: 0.05, b p <: 0.02. In the groups of 20-2.5 mg 
and of 2-0.5 mg DDT the experiments were performed in 2 series. In both cases statistical calculations were carried out on the basis of the 
values of the experimental animals and those of their own controls. 

w a s  n o t  observed) ,  d i so rders  were  f o u n d  i n d i c a t i n g  a n  
inc rease  in t h e  i r r i t ab i l i ty  of t h e  cen t r a l  n e r v o u s  s y s t e m .  

A r h y t h m i c  l igh t  i r r i t a t ion  of c e r t a i n  f r e q u e n c y  c a u s e s  
d r i v i n g  in t h e  electr ical  a c t i v i t y  of t h e  bra in ,  a n d  t h e  
b ra in  w a v e s  follow th i s  r h y t h m .  I n  t h e  p rog res s  of t ime,  
t h e  e x p e r i m e n t a l  a n i m a l s  fol lowed m o r e  a n d  m o r e  k i n d s  
of f r e q u e n c y ,  a n d  t h o s e  t r e a t e d  w i t h  20 m g  followed t h e  
mos t .  B u t  e v e n  t h e  a n i m a l s  t r e a t e d  w i t h  10 a n d  5 m g  
D D T  fol lowed 20% m o r e  of all k i n d s  of t h e  f l a sh ing - l i gh t  
f r equenc ies  e x a m i n e d ,  e v e n  on  t h e  t h i r d  day .  

T h e  ef fec ts  of  p e n t o b a r b i t a l  a n d  c h t o r a l h y d r a t e  were  
d i f f e ren t ly  i n f luenced  b y  D D T .  F i r s t  of all p e n t o b a r b i t a l  
w a s  a n t a g o n i z e d .  T h e  d o s a g e s  of 20, 10 a n d  5 nag D D T / k g  
b o d y  w e i g h t  on  t h e  t h i r d  d a y  a n d  t h a t  of 2.5 m g  on  t h e  
t e n t h  d a y  decreased  m a r k e d l y  t h e  d e e p n e s s  a n d  d u r a t i o n  
of sleep, w h i c h  s h o w e d  a close d e p e n d e n c e  on  t h e  dose.  
T h e  g rea t e r  t h e  D D T  dose in a n y  r a t  g roup ,  t h e  l a te r  
d i s a p p e a r e d  a n d  t h e  sooner  r e a p p e a r e d  t h e  pos i t ion  a n d  
cornea l  ref lexes  a f t e r  in j ec t ion  of t h e  h y p n o t i c ,  T h e  m o r e  
deep sleep w a s  p r o v e d  b y  t h e  d i s a p p e a r a n c e  of t h e  g i v e n  
reflex,  t h e  g r e a t e r  was  t h e  t i m e  d i f ference  b e t w e e n  con-  
t ro ls  a n d  e x p e r i m e n t a l  a n i m a l s .  

T h e  a b o v e  D D T  dosages  d id  n o t  n o t a b l y  in f luence  t h e  
d u r a t i o n  of t h e  c h l o r a l h y d r a t e  narcos is .  T h e  D D T  doses  
of  2, I a n d  0.5 m g / k g  b o d y  w e i g h t  did  n o t  a f fec t  t h e  
in f luence  e i the r  of  p e n t o b a r b i t a l  or  c h l o r a l h y d r a t e .  I t  
seems ,  therefore ,  t h a t  u n d e r  t h e  g iven  e x p e r i m e n t a l  condi -  
t i ons  2.5 m g / k g  b o d y  w e i g h t  w a s  t h e  s m a l l e s t  dose c a u s i n g  
e s t i m a b l e  f u n c t i o n a l  c h a n g e s  in t h e  n e r v o u s  s y s t e m  
(Table).  

D u r i n g  t h e  e x p e r i m e n t a l  t i m e  of 30 days ,  o t h e r  s igns  
of po i son ing  did  n o t  appear .  T h e  m o v e m e n t  of t h e  a n i m a l s  
r e m a i n e d  coord ina ted ,  b o t h  on f la t  su r faces  a n d  in 
c l i m b i n g  tes t s .  A t a x y  ~ t a k e n  for one  of t h e  ear l ies t  s igns  
of D D T  p o i s o n i n g  did  n o t  deve lop  a t  20 m g  or lower doses.  
I n  r e sponse  to  40 rag, s l igh t  a t a x y  could  be obse rved .  

D D T  p r o d u c e d  a n  e x c i t a t i o n  focus  in t h e  b r a i n - s t e m .  
A c c o r d i n g  to  seve ra l  a u t h o r s ,  in  r e s p o n s e  to  D D T  ace ty l -  
chol ine  a c c u m u l a t i o n  ~s t a k e s  place.  T h e  c h a n g e s  in  E E G  
a n d  s leep ing  o b s e r v e d  in o u r  e x p e r i m e n t  a f t e r  D D T  ad-  
m i n i s t r a t i o n  are  v e r y  s imi la r  to  t h e  ace ty lcho l ine -p ro -  
duced  s y m p t o m s  in t h e  n e r v o u s  s y s t e m  ~4. I t  is t he re fo re  
poss ible  t h a t  one bas ic  cause  of t h e  s y m p t o m s  in t h e  

n e r v o u s  s y s t e m  is t h e  effect  p r o d u c e d  b y  ace ty l cho l ine  
on t h e  b r a i n - s t e m  a c c m n u l a t i n g  t h e r e  in r e s p o n s e  to  DDT 
a d m i n i s t r a t i o n .  

T h e  effect  of sma l l  D D T  doses  in food b y  w h i c h  t h e  
i r r i t ab i l i ty  of t h e  cen t r a l  n e r v o u s  s y s t e m  is inc reased  
calls our  a t t e n t i o n  to  t h e  f ac t  t h a t  e v e n  low D D T  levels  
m i g h t  p r o d u c e  f u n c t i o n a l  d i so rders  in t h e  n e r v o u s  s y s t e m .  
T h e s e  a l t e r a t i o n s  in t h e m s e l v e s  m i g h t  n o t  y e t  be called 
ser ious,  b u t  t h e y  s h o w  t h a t  t h e  n o r m a l  e q u i l i b r i u m  be- 
t w e e n  t h e  n e r v o u s  s y s t e m  a n d  i ts  e n v i r o n m e n t  is dis-  
t u r b e d ,  a n d  on  c o n t i n u a t i o n  of t h i s  i n j u r i o u s  effect  
l a s t i n g  d a m a g e  m i g h t  p r o b a b l y  occur.  

Zusammen/assung. E s  w u r d e  bei V e r a b r e i c h u n g  e ines  
m i t  40-0 ,5  m g  D D T / k g  K 6 r p e r g e w i c h t  v e r m i s c h t e n  
F u t t e r s  all R a t t e n  fes tges te l l t ,  das s  40 u n d  20 m g  D D T  
die F r e q u e n z  u n d  A m p l i t u d e ,  10 m g  n u r  die A m p l i t u d e  
des  s p o n t a n e n  E E G  e rh6h t .  Bei V e r a b r e i c h u n g  v o n  5 m g  
waren ,  bei  s t r o b o s k o p e r  t3e las tung,  die V e r A n d e r u n g e n  
n o c h  s i ch tba r .  D o s e n  zwischen  20 u n d  2,5 m g  v e r m i n d e r -  
t e n  die D a u e r  u n d  Tiefe  der  a u f  d e n  G e h i r n s t a m m  als 
A n g r i f f s p u n k t  w i r k e n d e n  N e m b u t a l n a r k o s e .  D o s e n  y o n  
2 bis  0,5 m g  bl ieben  wi rkungs los .  Die  V e r m u t u n g  wi rd  
a u s g e s p r o e h e n ,  d a s s  s ich  d u t c h  D D T  i m  G e h i r n s t a m m  
ein  I r r i t a t i o n s h e r d  i m  Z u s a m m e n h a n g  m i t  der  Anh~iufung  
y o n  Ace ty lcho l in  bi ldet .  
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