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and c i t ra te  cleavage enzyme by 43 and 39% respect ively.  
Lac ta t e  dehydrogenase  exhibi ts  an ac t iv i ty  t h a t  is in- 
creased by  48 and 30% respect ive ly ;  in ~he case of malic 
enzyme the  increase of ac t iv i ty  lies by  294 and 147% re- 
spectively,  and therefore is more pronounced.  On the  o ther  
hand, c i t ra te  synthase  rises by only 12 and 9% respecti-  
vely. 

In  animal  exper iments  the  opt ical  ant ipodes of the  
compound  CH 13 437 cause the  same al tera t ions  in enzyme 
activit ies.  Nei ther  qua l i t a t ive ly  nor quan t i t a t i ve ly  do they  
differ in their  influence upon l iver  metabol ism.  The rela- 
t ive  l iver  weight  increases by 4.2 % and 7.20/0 respect ively,  
as compared  to the  control  group (Table II) .  

In  accord wi th  the  assumpt ion t h a t  the  hypol ip idaemie  
act ion of the  drug m a y  be found in a direct  influence upon 
the  l iver  metabolismS, 2, the  decrease of t r iglyceride,  
measured by  the  drop in to ta l  glycerol,  is v i r tua l ly  equal  
for the  antipodes,  i.e. 34% for ( - - ) -CH 13 437 and 36% for 
( + ) - C H  13437 (Table II) .  

T h e  increase in free f a t ty  acids in the  serum m a y  be 
connected wi th  inhibi t ion of 3', 5 ' -AMP-phosphodiesterase;  
inhibi t ion of this  enzymat ic  step leads by  w a y  of an in- 
crease of the  3', Y-AMP level to a lipase ac t iva t ion  and 
thus  to increased llpolysis~% In  vi t ro,  3 ' ,5 ' -AMP-phos-  
phodiesterase is inhibi ted by CH 13 437 to approx imate ly  
the  same degree as by  theophyll in~: .  

The  changes in l iver  enzyme act ivi t ies ,  especially re- 
duct ion of the  c i t ra te  cleavage enzyme,  which are observed 
after  several days of t r e a t m e n t  wi th  the  drug, lead to in- 
hibi t ion of lipogenesis as the  cause of the  hypolypidaemic  
act ion 6. In  the  ra t  an increase of the  smooth,  endoplasma-  
t ie  re t icn lum of the  l iver  cell, which is also morphological ly  
detectable,  and an e levat ion  of the  act ivi t ies  of const i tu-  
t ive  enzymes are probably  the  ac t iva t ing  p r imary  factors.  
This  results in an induct ion  of N A D P H - c y t o c h r o m e  c-re- 
ductase and other  microsomal  enzymes is. The  increased 
influx of reduct ion  equivalents  v ia  N A D P H  oxida t ion  in- 
duces the  mal ic  enzyme.  The  greater  demand  for reduc- 
t ion equivalents  is ini t ia l ly  made  avai lable  as N A D H ,  as 
the  lac ta te  dehydrogenase ac t iv i ty  is increased and makes  
possible an accelerated dehydrogenat ion  of the  lac ta te  

t ranspor ted  to the  liver. Via an ATP-dependen t  react ion 
cycle which proceeds be tween pyruva te ,  oxa loace ta te  and 
malate ,  hydrogen m a y  be t ransferred from N A D H  to 
N A D P H .  I t s  ox ida t ion  f inal ly  can be achieved by  the  
microsomal  N A D P H - c y t o c h r o m e  c-reductase .  The  in- 
creased consumpt ion  of A T P  is t hough t  to be covered by  a 
greater  degradat ion  of fa t ;  the  rise in free f a t ty  acids in 
the  serum and the  increase of c i t ra te  syntbase  ac t iv i ty  in 
the  l iver  are an indicat ion for this  concept.  By  way  of still  
unknown feedback mechanisms,  a supression of the  c i t ra te  
cleavage enzyme occurs and, consequent ly ,  reduced lipo- 
genesis results. The  decrease in ac t iv i ty  of the  glycolyt ic  
key  enzymes,  f ructose-6-phosphate  kinase und p y r u v a t e  
kinase, leads to a delay of glucose degradat ion  in the  l iver;  
the  reduced acetyl-CoA requ i rement  which m a y  be a t t r i -  
bu ted  to the  inhibi t ion of lipogenesis, is ref lected in this.  

The  studies show t h a t  bo th  ant ipodes  of compound  CH 
13437 have  a s imilar  influence on the  l iver  metabo l i sm 
and consequent ly  have  an equal ly  s t rong hypol ip idaemic  
effect which is in direct  correspondence wi th  the  one shown 
be the  racemate .  

Zusammen/assung. Die opt ischen Ant ipoden  der hypo-  
l ipid~miseh wirkenden Substanz 2-Methyl-2-Ip-(1, 2, 3, 4- 
t e t rahydro-  1-naphthyl) -phenoxy} -propions~ure (CH 
13 437) zeigen im Ra t t enve r such  gleichstarke hypol ipid~-  
mische Wi rkung  und gIeichart ige Aktivit~ts~tnderungen 
yon Leberenzymen  des Koh lenhydra t -  und Lipidstoff-  
wechsels. 

U. SCHACHT, K. SCHMITr and E. GRANZXR 

Farbwerke Hoechst AG, Pharma-Forschung, 
Post/ach 800320, 
D-6230 Frank/urt am Main  (Germany), 
26 November 7977. 

1~ R. W. BUTCHER, New Engl. J. Med. 279, 1378 (1968). 
1~ E. GRANZER and U. SCHACHT, in preparation. 
18 F. BEYHL and H. KIEF, personal communication. 

Sympathetic  Influence on Cerebral Blood Volume: Time-Dependent  Effect of Decentralization of the 
Superior Cervical Ganglia in Mice 

Although the  pial  ar ter ia l  sys tem receives a ve ry  ex- 
tensive sympa the t i c  innerva t ion  1-~, the  significance of the  
neural  influence on brain circulat ion is h ighly  controver-  
sial. One reason is t h a t  the  results even of basic experi-  
ments,  such as postgangHonic denervat ion ,  appear  con- 
f l ict ing because l i t t le  a t t en t ion  is usual ly  paid to the  length  
of t ime  t h a t  has elapsed af ter  the  operat ion.  I t  has re- 
cent ly  been shown 0 t h a t  the  cerebral  blood vo lume  (CBV) 
of mice varies marked ly  depending on the  t ime  following 
bi la teral  excision of superior  cervical  sympa the t i c  ganglia. 
Shor t ly  af ter  operat ion there  is a leakage of the  norad-  
renaline t r ansmi t t e r  f rom the  degenerat ing nerve  te rminals  
wi th  an accompanying  ac t iva t ion  of the  vascular  receptor  
(the CBV was found to be reduced by  28%). W h e n  the  
t r ansmi t t e r  has disappeared f rom the  degenera t ing  ter-  
minals,  the  neural  influence on the  vessels is abolished 
(the blood vo lume  was increased by  34% compared  to 
unopera ted  controls).  About  2 weeks later, a pronounced 
denerva t ion  supersensi t iv i ty  of the  vascular  receptors to 

circulat ing catecholamines  develops (the CBV became 
normal  or even subnormal) .  

Another  c i rcumstance  giving the  impression of incon- 
s is tent  results af ter  denerva t ion  is t h a t  a difference in the  
effects of pre- and postganglionic  opera t ion  is usual ly  not  
fully considered. The  present  repor t  shows t h a t  the  t ime-  
dependent  changes in CBV are s ignif icant ly  different  when 
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decen t r a l i s a t i on  (pregangl ionic  dene rva t ion )  of t he  super ior  
cerv ica l  s y m p a t h e t i c  gangl ia  has  been  pe r fo rmed  as com- 
pa red  w i t h  g a n g l i o n e c t o m y  (pos tgangl ionic  dene rva t ion ) .  

Material and methods. T he  m a t e r i a l  compr ises  72 male  
a lb ino  mice  (about  25 g b o d y  weight) ,  m a i n t a i n e d  on  
s t a n d a r d  pe l le t  food (SAN-bolagen ,  Sweden)  a n d  t a p  w a t e r  
ad  lib. D e c e n t r a l i s a t i o n  of t he  super ior  cerv ica l  gangl ia  (44 
animals)  was  pe r fo rmed  b y  b i l a t e r a l  sec t ion ing  of t he  
s y m p a t h e t i c  t r u n k  3 m m  be low t h e  gang l ion  u n d e r  l igh t  
e the r  anes thes ia .  The  C BV  was d e t e r m i n e d  6, 12, 18, 24 h 
and  4 a n d  14 days  la ter .  S h a m - o p e r a t i o n  was m a d e  in 18 
an ima l s  a n d  t he  b lood  v o l u m e  was m e a s u r e d  a f t e r  6 h (9 
animals)  and  18 h (9 animals) .  10 an i m a l s  se rved  as un-  
ope ra t ed  controls .  

A so lu t ion  of h u m a n  s e r u m  a l b u m i n  (0.3-0.5 m g / m l  of 
physio logica l  saline) l abe l led  w i t h  r ad i oac t i ve  iodine  
(~31I, 50 ~zCi/ml; R I S A ,  A B  Atomenerg i ,  Sweden)  was in- 
j ec ted  in to  t h e  ta i l  ve in  of t h e  u n a n e s t h e t i z e d  a n i m a l  
(0.2 ml  pe r  a n i m a l  of t h e  so lu t ion  d i lu ted  w i t h  sa l ine  to  a 
ca lcu la ted  f ina l  a c t i v i t y  of 2.5 ~zCi). 6 m i n  was a l lowed for 
mixing,  a f t e r  wh ich  t he  a n i m a l  was  ki l led b y  rap id  im- 
mers ion  in to  l iqu id  n i t rogen .  T he  b r a i n  a n d  5 cm of t he  
p r o x i m a l  smal l  i n t e s t i ne  (used as reference  t issue)  were 

d i s s e c t e d  out ,  weighed,  a n d  r a d i o a c t i v i t y  was r ead  wi th -  
ou t  p rev ious  h o m o g e n i z a t i o n  in a n  a u t o g a m m a  spectro-  
m e t e r  (Packard) .  The  se lect ion of reference  t i ssue  a n d  t h e  
precis ion of t he  t e c h n i q u e  h a v e  p rev ious ly  been  discussed 6. 
The  resu l t  express ing  t he  r e l a t ive  CBV for each  a n i m a l  
was  expressed  as t he  r a t io  of c p m / g  b r a i n  t i ssue  to  c p m / g  
i n t e s t i n a l  t issue.  

Results and comments. The  v a r i a t i o n s  in  CBV a t  va r ious  
t ime-pe r iods  a f t e r  super ior  cerv ica l  gang l ionec tomy*  are  
cons i s t en t  w i t h  t h e  v iew t h a t  t he  s y m p a t h e t i c  ne rves  to  
t he  i n t r a c r a n i a l  vessels are vasocons t r i c to ry .  T he  t ime-  
d e p e n d e n t  effect  of decen t r a l i s a t i on  on  t h e  r e l a t ive  CBV 
is d e m o n s t r a t e d  in t h e  Figure .  T he  genera l  p a t t e r n  of 
changes  in CBV d u r i n g  t h e  f i rs t  p o s t - o p e r a t i v e  24 h is si- 
m i l a r  w h e t h e r  d e n e r v a t i o n  ha s  been  pos tgang l ion ic  6 or 
p regang l ion ic  (Figure) ,  excep t  t h a t  t he  p e a k  decrease  a n d  
increase  in CBV occur  6 h ear l ier  in  t h e  decen t ra l i sed  ani-  
mals .  I t  is conce ivab le  t h a t  t he  changes  d u r i n g  t he  f i rs t  

24h are associa ted  w i t h  degene ra t i on  of the  severed  ne rves  6. 
Thus ,  in i t i a l ly  a f t e r  sec t ion ing  t he  pregangl ion ic  (cholin- 
ergic) n e r v e  f ibres  t he re  is a t r a n s i e n t  a c t i v a t i o n  of t he  
effector  s t ruc ture~ ,  s (i.e. t h e  super ior  cervical  gangl ion)  
p r o b a b l y  as a consequence  of t r a n s m i t t e r  l eakage  o, ~0 f rom 
the  d e g e n e r a t i n g  n e r v e  t e rmina l s ,  a n d  t he  CBV there fore  
shows a t e n d e n c y  to  r e d u c t i o n  a t  6 h (Figure).  Subse-  
quen t ly ,  w h e n  t he  t r a n s m i t t e r  ha s  d i s appea red  f rom the  
pregangl ionic  ne rve  t e rmina l s ,  t h e  a c t i v a t i o n  subsides  a n d  
t h e  s y n a p t i c  t r a n s m i s s i o n  becomes  impa i r ed  and  is t h e n  
abol i shed  9-~. This  would  agree w i t h  a d i l a t a t i o n  of t h e  
s y m p a t h e t i c a l l y  i n n e r v a t e d  b r a i n  vessels  a n d  hence  w i t h  
t he  h igh ly  s ign i f ican t  ( S t u d e n t ' s  t - tes t :  p < 0.01) increase  
in CBV c o m p a r e d  w i t h  t h e  u n o p e r a t e d  cont ro l s  a t  18 h. 
There  was no  s ign i f i can t  d i f ference in CBV w h e n  com- 
p a r i n g  t he  s h a m - o p e r a t e d  and  u n o p e r a t e d  animals .  The  
a b o v e - m e n t i o n e d  ear l ier  appea rence  of CBV changes  in t he  
decen t ra l i sed  an ima l s  can  be exp la ined  b y  a n  ear l ier  man i -  
f e s t a t ion  of t he  degene ra t i ve  p h e n o m e n a  in t h e  n e r v e  ter -  
mina l s  since t h e y  occur  a t  a sho r t e r  d i s t ance  f rom the  p o i n t  
of i n j u r y  t h a n  in t he  gang l ionec t0mized  animals .  

A t  4 a n d  14 days  a f te r  pos tgang l ion ic  d e n e r v a t i o n  t he  
p rev ious ly  i n n e r v a t e d  recep tors  a t t a i n  a cons iderab le  de- 
gree of s u p e r s e n t i t i v i t y  to  c i rcu la t ing  ca t echo l amines  ~2 
and,  in  t he  case of t h e  b r a i n  vessels, t he  tone  increases,  
w h i c h  is a c c o m p a n i e d  b y  a n o r m a l  or even  s u b n o r m a l  
CBV ~. On t he  o the r  hand ,  the  degree of supe r sens i t i v i t y  
a f t e r  decen t r a l i s a t i on  is k n o w n  to be  less p r o n o u n c e d  12 
Th i s  is in  accordance  w i t h  t he  f ind ings  (Figure) t h a t  t h e  
m e a n  CBV in t he  decen t ra l i sed  an ima l s  is c o n s t a n t l y  above  
t he  level  of t he  cont ro l s  a t  4 a n d  14 days  a f t e r  t he  ope ra t i on  
re f lec t ing  a sus t a ined  pia l  vasod i la t ion .  

The  p r e s e n t  f ind ings  h a v e  offered f u r t h e r  ev idence  in 
f a v o u r  of t he  a s s u m p t i o n  a) t h a t  t he  s y m p a t h e t i c  ne rvous  
s y s t e m  exer t s  a va socons t r i c to r  in f luence  on ce rebra l  ves-  
sels; b) t h a t  t h e  s y m p a t h e t i c  ne rves  to  these  vessels ori- 
g ina te  in  super io r  cerv ica l  gangl ia ;  c) t h a t  t h e  c i r cu l a to ry  
changes  a f t e r  in t e r fe rence  w i t h  t he  c ran ia l  s y m p a t h e t i c  
ne rves  are h igh ly  t i m e - d e p e n d e n t ,  a n d  d) t h a t  t he  effect  
of p regangl ion ic  d e n e r v a t i o n  of t he  b r a i n  vessels is differ- 
en t  f rom t h a t  of pos tgang l ion ic  dene rva t ion .  
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Relative cerebral blood volume (ratio of plasma volume of the brain 
to plasma volume of the referellee tissue - small intestine - calculated 
from epm per gram brain/epm per gram intestinal tissue after i.v. 
injection of 131I-labelled albumin) before and after different periods 
of decentralization (preganglionic denervation) of the superior cervical 
sympathetic ganglia. MeaniS.E.M, Dashed line indicates control 
level of cerebral blood volume obtained in the unoperated animals. 
N umber of animals within parenthesis. 

Zusammen/assung. Neue  Be funde  fiber die Neu rona l e  
R e g u l a t i o n  de r  H i r n d u r c h b l u t u n g .  D u r c h s c h n e i d u n g  de r  
p rggang l ion i i r en  F a s e r n  des Hals -Sy .  v e r u r s a c h e n  eine 
s t a rke  In i t i a l e  u n d  eine e twas  weniger  ausgepr~igte Dauer -  
z u n a h m e  de r  D u r c h b l u t u n g ,  was  d u r c h  U n t e r b r e c h u n g  
de r  I n n e r v a t i o n  u n d  Sens i t i v i e rung  der  R e z e p t o r e n  er- 
klXrt wird.  
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