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f rac t ions  were  all increased  s imu l t aneous ly ,  whi le  no  
s ign i f i can t  a l t e r a t i o n  occur red  in t h e  p l a s m a  F F A ,  m a k i n g  
i t  un l ike ly  t h a t  a n  in i t i a l  d i s t u r b a n c e  in one l ipid class 
was  a c a u s a t i v e  f ac to r  in  r a d i a t i o n  l i pemia  13. 

A l t h o u g h  a s ign i f i can t  e l eva t i on  in p l a s m a  t r ig lycer ide  
c o n c e n t r a t i o n  occur red  fol lowing r a d i a t i o n  exposure ,  t h e  
i n t r a v a s c u l a r  r e m o v a l  r a t e  of I TM t r i o l e in  in  t he  X -  
i r r a d i a t e d  r a b b i t s  was  c o m p a r a b l e  to  t h a t  o b t a i n e d  in t h e  
con t ro l  g roup  w i t h  t h e  m e a n  h a l f - t i m e  be ing  app rox i -  
m a t e l y  4 min .  A l t h o u g h  t he  *disappearance r a t e s  of I TM 
t r io le in  a n d  t he  c h e m i c a l l y  d e t e r m i n e d  t r ig lycer ides  of t h e  
emul s ion  were found  to be  ident ica l ,  no  co r re l a t ion  ex i s ted  
b e t w e e n  t h e  in i t i a l  p l a s m a  t r ig lycer ide  level  a n d  t h e  
r e m o v a l  r a t e  of i n j ec t ed  t r ig lycer ide .  

T h e  l iver  u p t a k e  of I xal t r io le in  was m e a s u r e d  in a n  
a d d i t i o n a l  g roup  of six con t r o l  r a b b i t s  a n d  six X - i r r a d i a t e d  
r abb i t s .  30 m i n  a f t e r  a d m i n i s t r a t i o n  of t h e  emuls ion ,  t h e  
t o t a l  I lal a c t i v i t y  of l ive r  was  61.1 a n d  55 .4% in  t h e  
con t ro l  a n d  X - i r r a d i a t e d  r a b b i t s  respec t ive ly .  No differ-  
ence  in degree  of d e i o d i n a t i o n  (8%) was obse rved  b e t w e e n  
t he  con t ro l  a n d  e x p e r i m e n t a l  group.  A l t h o u g h  i t  h a s  b e e n  
sugges ted  t h a t  t h e  d e i o d i n a t i o n  of l ip id  m i g h t  be  corre-  
l a t ed  w i t h  t h e  m e t a b o l i c  t u r n o v e r  of t r ig lycer ides ,  a 
l i m i t a t i o n  is Suggested s ince I x3x l ipids  a l t h o u g h  possess ing  
a s imi la r  t i ssue  d i s t r i b u t i o n  as C ~4 labe led  f a t t y  acids,  do 
n o t  h a v e  a s imi la r  i n c o r p o r a t i o n  i n to  l iver  p h o s p h o -  
l ipids 11. 

T h e  p r e s e n t  d a t a  d e m o n s t r a t e  a n o r m a l  ab i l i t y  of X -  
i r r a d i a t e d  r a b b i t s  to  r e m o v e  excess  t r ig lycer ide  f rom t h e  
c i rcu la t ion ,  a n d  a n o r m a l  r a t e  of e n t r y  of t h e  i n j ec t ed  
l ip id  i n to  h e p a t i c  t issue.  I f  t he  m e t a b o l i c  b e h a v i o r  of 
c h y l o m i c r a  a n d  t he  i181 t r io le in  emul s ion  in  t h e  r a b b i t  are  

c o m p a r a b l e  as r e p o r t e d  in  t he  dog 1°, these  f i n d i n g s  in-  
d ica te  t h a t  t h e  p o s t - i r r a d i a t i o n  h y p e r l i p e m i c  s t a t e  was  
n o t  due  to  i m p a i r m e n t  in  t h e  r e m o v a l  r a t e  of p l a s m a  t r i -  
glyceride.  The  ab i l i t y  of X - i r r a d i a t e d  r a b b i t s  to  e f f ic ient ly  
r e m o v e  a l ipid load  suff ic ient  to  e l eva t e  p l a s m a  t r ig lycer ide  
levels  10-20 fold a n d  ye t  m a n i f e s t  a p o s t - i r r a d i a t i o n  
h y p e r l i p e m i a  sugges ts  t h e  p resence  of a b n o r m a l  l ipo- 
p ro t e in s  of c h y l o m i c r a  w h i c h  X - i r r a d i a t e d  r a b b i t s  c a n n o t  
e f f ic ient ly  m e t a b o l i z e  r4. 

Zusammen/assung.  N a c h  le ta le r  R 6 n t g e n b e s t r a h l u n g  
w u r d e  eine Z u n a h m e  de r  Tr ig lycer ide ,  abe r  ke ine  Ver-  
/ i nde rung  der  f re ien Fe t t sAuren  i m  K a n i n c h e n p l a s m a  ge- 
funden .  E i n e  B e l a s t u n g s p r o b e  m i t  1 lal m a r k i e r t e n  Tr i -  
oleins h a t  zu ke ine r  V e r h i n d e r u n g  de r  h e p a t i s c h e n  A k k u -  
m u l i e r u n g  dieses Stoffes  in  den  b e s t r a h l t e n  T i e r e n  geffihrt .  
De r  B e f u n d  weis t  d a r a u f  h in ,  dass  n a c h  R 6 n t g e n b e s t r a h -  
l ung  ke ine  S t 6 r u n g  des  F e t t t r a n s p o r t e s  aus  d e m  P l a s m a  
resu l t ie r t ,  s o n d e r n  dass  die Lip~imie even tue l l  d u r c h  ab -  
n o r m e  C h y l o m i c r a  z u s t a n d e  k o m m t .  
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13 E. E. ELKO and N. R. Dx Lvzlo, Radiation Res. 12, 432 (1960). 
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Beitrag zur Wirkung des Hygroton ® 

]3ei de r  0 d e m g e n e s e  spie len die n a t r i u m r e t i n i e r e n d e n  
Cor t icos tero ide ,  i n sbesonde r e  das  Aldos te ron ,  e ine en t -  
s che idende  Rolle.  D a m i t  e r g i b t  s ich bei  de r  0 d e m t h e r a p i e  
m i t  D iu re t i c a  zwangsl~iufig e ine wechse lse i t ige  Bee in -  
f lussung  zwischen  den  n a t r i u m r e t i n i e r e n d e n  H o r m 0 n e n  
u n d  den  n a t r i u r e t i s c h  w i rkenden ,  gleichfal ls  t ubu l / i r  an -  
g re i f enden  Diure t i ca ,  wobe i  die Ausgangs l age  en t sche i -  
d e n d  i s t  fiir die R e s u l t a n t e  be ide r  Ef fek te .  So k a n n  a n  de r  
i n t a k t e n  R a t t e  die d u r c h  H y g r o t o n  h e r v o r g e r u f e n e  Sal- 
urese  d u r c h  Desoxycor t i cos t e ron -Glucos id  abgeschw/ i ch t  
u n d  die Ka l iu rese  ges te ige r t  w e r d e n  (STENGER1). VEYRAT 
e t  al. 2,a ze ig ten  a m  Beispie l  y o n  H y g r o t o n ,  dass  das  Ver-  
sagen  des D i u r e t i c u m s  be i  P a t i e n t e n  m i t  n a c h w e i s b a r e m  
H y p e r a l d o s t e r o n i s m u s  z u m i n d e s t  te i lweise  au f  d e n  er- 
h 6 h t e n  Aldos te ronsp iege l  zur i i ckgef i ih r t  w e r d e n  k a n n .  

Mi t  de r  E n t w i c k l u n g  de r  Sp i ro l ac tone  (CELLA et  al.a;  
KAGAWAS; KAGAWA e t  al.S; LIDDLE ~) w u r d e  e in  Ver-  
b i n d u n g s t y p u s  geschaffen,  dessen  W i r k u n g s m e c h a n i s m u s  

n a c h  u n s e r e n  h e u t i g e n  K e n n t n i s s e n  au f  e iner  r eve r s ib l en  
k o m p e t i t i v e n  H e m m u n g  de r  Minera locor t i co ide  in d e n  
d i s t a l en  A b s c h n i t t e n  des N e p h r o n s  b e r u h t ,  woraus  e ine 
N a t r i u r e s e  bei  g le ichzei t iger  E i n s c h r ~ n k u n g  der  K a l i u m -  
e l i m i n a t i o n  resu l t i e r t .  Die W i r k u n g  der  Sp i ro lac tone  is t  a n  
das  V o r h a n d e n s e i n  eines e r h 6 h t e n  Minera locor t i co id -  
Spiegels im N i e r e n t u b u l u s  g e b u n d e n .  Diese  Minera lo-  
c o r t i c o i d - A n t a g o n i s t e n  e ignen  s ich s o m i t  zu r  T h e r a p i e  
j enes  0 d e m t y p u s ,  de r  a l le in  ode r  v o r w i e g e n d  d u r c h  e inen  
e r h 6 h t e n  Aldosteronspie .gel  u n t e r h a l t e n  wird.  

I n  de r  vo r l i egenden  A r b e i t  b e r i c h t e n  wi r  f iber  die 
E l e k t r o l y t e l i m i n a t i o n  i m  U r i n  n a c h  g le ichzei t iger  Appl i -  
k a t i o n  v o n  H y g r o t o n  u n d  S p i r o n o l a c t o n  a n  de r  R a t t e .  

Methodik. Die U n t e r s u c h u n g e n  e r fo lg ten  a n  m~.nnl ichen 
weissen R a t t e n  im Gewich t  yon  130-180 g (T roekenmisch -  
f u t t e r ;  W a s s e r  ad libitum). V e r a b r e i c h u n g  de r  S u b s t a n z e n :  
a l le in  ode r  gleichzeit ig,  40 ra in  v o r  "vVasserstoss (50 ml ]kg  
per os). U n m i t t e l b a r  d a n a c h  w u r d e n  die Tiere e inzeln  in 
Stoffwechselk/ i f ige e ingese tz t  u n d  die e l im in i e r t en  M e n g e n  

Elektrolytelimination im Urin w/ihrend 5 h 

Substanz Dosis Harn Na + K+ C1- Tier- 
mg/kg ml/h m Aeq/h zahl 

Kontrolle -- 1,32 0,037 0,063 0,051 303 
Hygr~)ton® 2,5 per us 1,72 0,050 0,076 0,065 60 

5 per us 1,83 0,067 0,085 0,100 175 
7,5 per os 1,68 0,106 0,118 0,140 20 
5 subkutan 1,86 0,096 0,095 0,127 60 

10 subkutan 1,78 0,091 0,078 0,106 20 
Spirono- 2,5 per us 1,34 0,022 0,051 0,039 20 
lacton 5 per os 1,43 0,032 0,067 0,053 20 

10 per os 1,56 0,025 0,057 0,039 20 

1 E.G. STENGER, Arch. exp. Path. Pharmakol. 238, 225 (1960). 
2 R. VEYRAT, E. ARNOLD und A. F. MULLER, Bull schweiz. Akad. 

reed. Wiss. 15,360 (1959). 
3 R. VEYRAT, A. F. MULLER, A. DUCKERT und A. M. RIONDEL, Helv. 

reed. Acta 26, 666 (1959). 
a j .A.  CELLA und C. M. KAGAWA, J. Amer. Chem. Soc. 79, 4808 (1957). 
5 C. M. KAGAWA, Endocrinol. 67, 125 (1960). 
6 C. M. KAGAWA, J .  A. CELLA und C. G. VAN ARMAN, Science 126, 

1015 (1957). 
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an Natr ium und Kalium (flammenphotometrische Be- 
stimmung) sowie Chlor (potentiometrische Titration) 
~ i h r e n d  5 h erfasst. 

Resultate. I m  Gegensatz zu Hygroton fiihrt Spirono- 
lacton im gleichen Dosierungsbereich an der Ratte  zu 
keiner signifikanten ~nderung  der Elektrolytausschei- 
dung im Urin (Tabelle),-was auf Grund des Wirkungs- 
mechanismus der Spirolactone bei normaler Mineralo- 
corticoid-Bilanz auch nicht zu erwarten ist 4-7. 

Durch gleichzeitige perorale Applikation yon Hygroton 
5 mg/kg und Spironolacton 0,1-10 mg/kg llisst sich vine 
Intensivierung des natriuretischen und chloruretischen 
Effektes yon Hygroton in Abh~ngigkeit yon der Spirono- 
lactondosis erzieten (Figur), wobei Natriurese und  Chlor- 
urese parallel verlaufen and  die Elimination an Chlor die 
an Natr ium iibertrifft; die Kaliumausscheidung hingegen 
erflihrt keine Steigerung. 

Wenn es im vofliegenden Kombinationsversuch trotz 
normalem Mineralocorticoidspiegel der Versuchstiere zu 
einer natriuretischen Wirkung des Spironolacton kommt, 
so scheint uns folgende Interpretat ion am wahrscheinlich- 
sten: am Normaltier ist die Natrium-Riickresorption in 
den proximalen Abschnitten des Nephrons bereits so 
stark, dass distal, atso am Wirkungsort  der Spirolactone, 
nicht  mehr geniigend Natr ium zur Entfa l tung eines mess- 
baren Spirolacton-Effektes zur Verftigung steht. Wird 
dagegen durch gteichzeitige Verabreichung yon Hygroton 
die proximale Natrium-Rtickresorption teilweise blockiert, 
so gelangt geniigend Natr ium als Substrat  fiir die Spirono- 
lacton-Wirkung in die distalen Abschnitte des Nephrons. 
Ahnliche Uberlegungen stellten HILD et al. s, VEYRAT et 
al. 9 ftir eine Kombinationstherapie Salureticum-Spiro- 
lacton bei therapieresistenten Odemen an. 
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Elektrolytelimination im Urin nach Kombination yon Hygroton ® 
5 mg/kg per os + Spironolaeton, wasserbelastete Ratte (50 ml/kg 

per os Wasser). 

Summary. When Hygroton® and spironolactone are 
given together to rats, the urinary excretion of sodium 
and chlorides induced by Hygroton increases with in- 
creasing doses of spironolactone, bu t  tha t  of potassium 
does not. E . G .  STENGER 

Wissenscha[tliche Laboratorien der J .  R. Geigy A.G., Basel  
II.  April  1961. 

7 G.W. LIDDLE, Science 126, 1016 (1957). 
8 R. HILD und F. /{ROCK, Kiln. Wschr. a9, 178 (1961). 

R. VEYRAT, E. ENCEL, P. DUCOMMIm und A. F. MVnLER, Helv. 
reed. Acta e7, 683 (1960). 

E E G  S y n c h r o n i z a t i o n  P r o d u c e d  by Peripheral 
N e r v e  Stimulation 1 

The present experiments are concerned with the in- 
fluence of peripheral nerve st imulation on the EEG syn- 
chronizing mechanisms. 

Using barbiturate anesthesia, the following electrodes 
were chronically implanted in each of 20 cats: 1-3 nerve 
st imulating electrodes, 1-2 EMG electrodes placed in the 
neck extensor muscles, and 6-10 screvctype cortical elec- 
trodes. The superficial radial, sciatic, femoral, gastroc- 
nemius, hamstring, and saphenous nerves were tested. No 
recordings were taken unti l  48 h after the operation. The 
testing procedure involved placing the unrestrained 
animals in a large box which permitted continuous ob- 
servation of their reactions to the stimuli. 

Providing that  cortical act ivi ty had a natura l  tendency 
to be synchronized, carefully controlled peripheral nerve 
stimuli at 3-8/see (0.1-0.5 msec pulse duration) could 
repeatedly induce a clear-cut generalyzed EEG synchro- 
nization. Stimulus trains, 2-4 see in duration, were given 
approximately every 20 sec. The induced pat ter  n of EEG 
synchronization exhibited waxing and waning character- 
istics and was sometimes accompanied by  closure of the 
eyes a t  the onset of the stimulus. Also the tonic EMG 
activity of the skeletal musculature decreased providing 
tha t  the EMG activity was already at  a low level. The 
opt imum stimulus values for obtaining EEG synchro- 
nization were unable to produce this effect during an EEG 
background of low voltage fast activity seen in either full 
alertness or deep sleep L 

The problem of eliciting EEG synchronization is com- 
plicated by some habi tuat ion to the stimulus a t  the 

beginning of every recording period. The first st imulus of 
low intensi ty causes strong EEG arousal and an increase 
of EMG activity, bu t  after a few repetitions this reaction 
completely disappears. If the stimulus intensi ty is in- 
creased in stages, this phenomenon repeats itself unti l  a 
stimulus value is reached which always gives a weak 
arousal reaction. This is defined as the threshold for 
arousal and it is always determined for the particular type 
of EEG background best for inducing EEG synchroni- 
zation. I t  is only at this point, when the animal 's  reactions 
to the stimuli have become stabilized, tha t  EEG synchro- 
nization can be obtained at  mean stimulus intensities 
0.4-0.9 times the threshold for arousal. The Figure 
illustrates the effect of low frequency stimulation of a 
cutaneous nerve a t  slightly different stimulus strengths. 

The superficial radial nerve was best for producing EEG  
synchronization since there were no arousing effects due 
to muscular movements as had been found when stimu- 
lating mixed or pure muscular nerves. However, it  was 
also possible to obtain synchronization with these la t ter  
nerve types at  stimulus values capable of producing 
muscular contraction. 

Altering the frequency of impulses in the stimulus t ra in  
which produced EEG synchronization caused two oppos- 
ing effects on the same EEG background. At  frequencies 
below 3]sec each shock could regularly trip brief spindle 

x This investigation was supported by PHS research grant B-2990 
from the National Institute of Neurological Diseases and Blind- 
ness, N.I.H., Public Health Services, U.S.A. 

= M. JouvET, J. DECIIAUME et F. MICHEL, Lyon recd. 38, 1 (1960). 


