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or t u r p e n t i f i e  g r a n u l o m a ) .  I n  t h e  f i r s t  s tage ,  a c t i v a t i o n  of 
ce l lu lar  e l e m e n t s  a n d  m u c o p o I y s a c c h a r i d e s  of t h e  g r o u n d  
s u b s t a n c e  o c c u r s - - t h e  a p e x  of  t h e  desoxyr ibonuc l e i c  ac id  
a n d  h e x o s a m i n e  c o n t e n t  in  t u r p e n t i n e  g r a n u l o m a  a t t a i n e d  
o n  t h e  f i f th  d a y  of t h e  t r ia l .  T h e  ce l lu lar  c o m p o n e n t  a n d  
t h e  m u c o p o l y s a c c h a r i d e s  fo rm t h e  bas i s  for  t h e  deve lop-  
m e n t  of c o n n e c t i v e  t i s sue  p ro te ins .  T h e  second  s t age  se ts  
i n - - a s  s h o w n  b y  b iochem i ca l  r e s u l t s - - o n  t h e  s e v e n t h  d a y  
of  t h e  d e v e l o p m e n t  of a t u r p e n t i n e  g r a n u l o m a  w h e n  t h e  
levels  of inso luble  c o n n e c t i v e  t i ssue  p ro t e in s  cu lmina t e .  
F i n a l l y  in  t h e  t h i r d  a n d  l a s t  s tage,  t he  i n v o l v e d  t i ssue  is 
r es to red .  The  resu l t s  show t he  t u r p e n t i n e  g r a n u l o m a  to  
b e  a su i t ab l e  mode l  for t h e  s t u d y  of biological  f unc t i ons  of 
t h e  c o n n e c t i v e  t i ssue  in  o rgan i sm.  

Zusammen/assung. Die B i l d u n g  eines V e r s u c h s g r a n u -  
toms,  bei  R a t t e n  m i t t e l s  s u b k u t a n e r  I n j e k t i o n  y o n  Ter -  
pent inS1 he rvo rge ru fen ,  w u r d e  verfolgt .  I m  Ver l au f  de r  
B i l d u n g  des  G r a n u l o m s  e r r e i c h t e n  die Spiegel  de r  Desoxy-  
r ibonuk le ins / iu re  u n d  de r  H e x o s a m i n e  a m  f~n f t en  u n d  die 
Spiegel  de r  un l6s t i chen  B i n d e g e w e b e p r o t e i n e  a m  s i e b e n t e n  
Tag  des Ve r suches  i h r e n  H 6 h e p u n k t .  Das  Terpent inS1-  
g r a n u l o m  zeigt  s ich  als ein gee ignetes  Model l  fi ir  das  
S t u d i u m  de r  B i n d e g e w e b e r e a k t i v i t ~ t .  

K. TRNAVSKX ~, Z. TRNAVSK/{., a n d  V. LAP£ROV2~ 

Research Institute o/Rheumatic Diseases, Pie,/any (Czecho- 
slovakia), October 20, 1960. 

E f f e c t  of X - I r r a d i a t i o n  o n  T r i g l y c e r i d e  

M e t a b o l i s m  o f  t h e  Rabbi t  

T h e  exposure  of va r ious  a n i m a l s  species to  l e t h a l  X -  
i r r a d i a t i o n  resu l t s  in  s ign i f i can t  a l t e r a t i o n s  in  p l a s m a  
l ip id  a n d  l i popro te in  m e t a b o l i s m  ~-a  Th i s  is c h a r a c t e r i z e d  
in  t h e  r a b b i t  b y  a p r o n o u n c e d  h y p e r l i p e m i a  ¢-5. 

Th i s  s t u d y  was  u n d e r t a k e n  to  d e t e r m i n e  if r a d i a t i o n  
l ipemia  was  due  to  a n  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 ig lycer ides .  I n  v iew of t he  i n t i m a t e  r e l a t i ons h ip  
b e t w e e n  va r ious  p l a s m a  lipids, w h e r e b y  a n  e l e v a t i o n  in 
one  resu l t s  in  c o n c o m i t a n t  increases  in  o t h e r  l ipids  6 t h e  
in i t i a l  a c c u m u l a t i o n  of p l a s m a  t r ig lycer ide  cou ld  exp l a in  
t h e  rise in  va r i ous  o t h e r  l ip id  f r ac t ions  w h i c h  cha rac t e r i ze s  
r a d i a t i o n  l ipemia~,L 

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 a n  in j ec t ed  1 lsl 
l abe led  t r io le in  emul s ion  was  m e a s u r e d  in n o r m a l  a n d  
X - i r r a d i a t e d  r abb i t s .  T h e  c o n c e n t r a t i o n s  of p l a s m a  tr i-  
g lycer ides  a n d  free f a t t y  acids  (FFA)  a n d  t h e  e x t e n t  of 
h e p a t i c  depos i t i on  of I TM t r io le in  were  also d e t e r m i n e d .  

Methods. Blood  samples  were  o b t a i n e d  f rom t h e  c e n t r a l  
ea r  a r t e r y  of New Z e a l a n d  A l b i n o  r a b b i t s  of e i t he r  sex a n d  
we igh ing  a p p r o x i m a t e l y  2.5 kg,  p r io r  to,  a n d  16 h follow- 
ing  s h a m - i r r a d i a t i o n  or  exposu re  to  1000 r whole  b o d y  
X - i r r a d i a t i o n .  Tile X - r a y  u n i t  was  o p e r a t e d  a t  250 K V P ,  
15 m a  w i t h  H V L  of 2.0 m m  Cu. T h e  dose  r a t e  was  32 r / r a in  
a t  a m i d - p o i n t  d i s t a n c e  of  70 cm,  con t r o l  a n d  e x p e r i m e n t a l  
r a b b i t s  were  t h e n  f a s t ed  for  16 h.  P l a s m a  t r ig lycer ide  s a n d  
free f a t t y  acids  ~ were  d e t e r m i n e d .  T h e  1 lax labe led  t r io le in  
emu l s ion  was  p r e p a r e d  as  a n  a n h y d r o u s  ba se  x0 e m p l o y i n g  
c o r n  oil. T h e  emu l s ion  was  a d m i n i s t e r e d  i n t r a v e n o u s l y  
16 h a f t e r  r a d i a t i o n  exposure ,  as  a 15% so lu t ion  in  t h e  
a m o u n t  of 0.5 g of t r ig lycer ide]kg .  T h e  d i s a p p e a r a n c e  of 
t h e  p h o s p h o l i p i d  a n d  t r ig lyce r ide  c o m p o n e n t s  of t h i s  
e m u l s i o n  h a s  b e e n  s h o w n  t o  be  s imi la r  to  t h a t  of h o m o -  
logous c h y l o m i c r o n s  ~0 a n d  h a s  been  e m p l o y e d  as  a 
q u a n t i t a t i v e  i n d e x  of  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 
emuls i f ied  t r ig lycer ide  n .  

Ser ia l  i n t r a c a r d i a c  b lood  samples  were o b t a i n e d  f rom 
2 to  30 m i n  fol lowing t he  i n j e c t i o n  of t he  emuls ion  in 
u n a n e s t h e t i z e d  r a b b i t s  a n d  t o t a l  r a d i o a c t i v i t y  d e t e r m i n e d .  
T h e  I ~s~ labe led  l ipid in  whole  b lood  was  p r e c i p i t a t e d  in 
t h e  p resence  of ca r r i e r  iodide b y  t r i ch lo roace t i c  ac id  t~ a n d  
c o u n t e d  in a sc in t i l l a t ion  counte r .  The  d a t a  was  a n a l y z e d  
acco rd ing  to  t h e  t - t e s t  for pa i r ed  o b s e r v a t i o n s  or employ-  
ing a poo led  va r i ance .  

Discussion and Results. I n  b o t h  con t ro l  a n d  i r r a d i a t e d  
g roups  t he  p l a s m a  F F A  c o n c e n t r a t i o n s  a f t e r  16 h of 
f a s t ing  were s ign i f i can t ly  h i g h e r  t h a n  t he  in i t i a l  va lues .  
Since no  s ign i f i can t  d i f ferences  were n o t e d  b e t w e e n  
groups ,  t h e  inc reased  levels ref lect  t he  f a s t ing  s ta te .  

P l a s m a  t r ig lycer ide  c o n c e n t r a t i o n s  in all  con t ro l  r a b b i t s  
were  s ign i f i can t ly  decreased  be low t h e i r  in i t i a l  va lues .  I n  
con t r a s t ,  t h e  p l a s m a  t r ig lycer ide  c o n c e n t r a t i o n s  in  al l  t h e  
X - i r r a d i a t e d  r a b b i t s  were  s ign i f i can t ly  inc reased  b y  a 
m e a n  of 337% w i t h  increases  r a n g i n g  f rom 18 to 2140% 
a b o v e  t he  p r e - i r r a d i a t i o n  va lue .  

A s t u d y  of t h e  p l a s m a  l ip id  a l t e r a t i o n s  p r io r  to  a n d  
d u r i n g  t h e  d e v e l o p m e n t  of r a d i a t i o n  l ipemia  i n d i c a t e d  
t h a t  p l a s m a  t r ig lycer ide ,  p h o s p h o l i p i d  a n d  cho les te ro l  
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Effect of X-irradiation on lipid metabolism of rabbits 

Group and No. Plasma FFA mEq/L Plasma Triglyceride mg% I T M  Triolein t/2 
0 h 16 h 0 h 16 h min 

Control (6) 0.430 -4- 0,041 0.692 :~: 0,078 70.7 -4- 13.3 40.5 -4- 6.1 3.8 :[: 0.7 
1000 r (6) 0.434 :[: 0,063 0,754 :~: 0,112 66.8 q- 17,8 291.9 -4- 73,8 4.0 -4- 0.6 

Values are expressed as means 4- standard error. The half-time (t/~) is equal to the time at which the amount of radioactivity present in blood 
is reduced to one-half its zero-time concentration. This is determined by plotting, semilogarithmically, the blood radioactivity against time. 
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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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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 
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