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Effect of S imple  Phenol ic  Glycos ides  on the Elongat ion  of A r e n a  First  Internodes  

Phenol ic  compounds  are considered to day  as an 
individual  group of p l an t  g rowth  regula tors  z. The mecha-  
nism of the i r  ac t ion migh t  be d i f ferent  2-*. Phenol ic  com- 
pounds  and  the i r  der ivat ives ,  e.g. glycosides and  glucose 
esters  were considered in the  pas t  to be was te  by -p roduc t s  
of p l an t  metabol i sm.  Recen t ly  pheffolics were found  to  
inh ib i t  of s t imula te  the  oxida t ive  degrada t ion  of IAA 5. 
Glycosides and  glucose esters  being the  mos t  i m p o r t a n t  
bound  forms of phenol ic  compounds  in vivo. The enzymes,  
glycosidases,  are suppor t ed  to be involved in the  main-  
ta inance  of free phenol ics  pool wi th in  the  cells. W e  have  
repor ted  *, t h a t  fl-glycosidase and  IAA-oxidase  sys tems  
are l inked t h rough  glycosides and the i r  b iochemica l ly  
act ive aglycones.  To d e m o n s t r a t e  such a correlat ion also 
in vivo we have  s tudied  the  effect  of s imple phenol ic  
glycosides on the  e longat ion of Averts coleopti le sect ions 
in absence of exogenous  IAA. 

Methods. The p l an t  mater ia l  was t e s t ed  wi th  a rbu t in  and  
gein (eugenol-fl-vicianoside; end concen t ra t ions  10 -3 to  
10-~M) in incuba t ion  med ium according to HENDERSON 
and NITSCHL Incuba t i on  med ium con ta ined  p h o s p h a t e  
buffer  p H  5.5, 2% sucrose and  0.1% Tween 80. In  contro l  
expe r imen t s  the  men t ioned  solut ion wi th  and w i thou t  1% 
glucose was used. The init ial  length  of sect ions was 2 mm.  
The g rowth  of t he  sect ions was measured  af ter  20 h of 
incuba t ion  at  25~ in t he  dark.  

Results and discussion. The resul ts  (average of 4 sets of 
60 sect ions each) are shown in the  Table.  The results  were 

eva lua ted  s ta t i s t ica l ly  using the  l - tes t  and were demons t r a -  
ble a t  P 0,01 level. 

B o t h  a rbu t in  and  gein in all concen t ra t ion  t e s t ed  sti- 
mu la t ed  the  e longat ion of Arena coleopti le sections.  The 
glucose in control  samples  was w i t h o u t  any  effect  which  
d e m o n s t r a t e d  t h a t  glucose set  free f rom glucosides did no t  
interfere  w i th  g rowth  of p la t  metar ia l .  

These resul ts  cor respond to t he  effects of quinol  and  
eugenol on the  puri f ied IAA-oxidase  descr ibed previous ly  a. 

Based on our f indings the  re la t ionship  be tween  IAA- 
oxidase and  fl-glycosidase have  been  found  no t  only  in 
vitro,  b u t  also in vivo. 

Zusammen/assung. Nachweis ,  dass  phenol i sche  Glyko- 
side Arbu t in  und  Gein das W a c h s t u m  der  A vena-Koleopti- 
l en -Schn i t t e  pos i t iv  beeinflussen,  was auf eine Beziehung 
dieser Glycoside zu wachs tumregu l i e renden  Mechan i smen  
hinweist .  
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The Effect of arbutine and gein on the oat coleoptile growth 

Concentration Growth 
(M) (%) 

Arbutine 10 -8 109, 7 
i0 -4 114.5 
10 -8 106.9 

Gein 10 -8 106.7 
10 -4 118.3 
10 .8 !07.2 

Control with glucose (1%) 100 
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Comparat ive  Studies  on the Act ion of the Optical Ant ipodes  of the Hypo l ip idaemic  Ary loxya lkano ic  
Acid,  CH 13 437, on Liver E n z y m e s  of the Rat 

2- Methyl-  2- [p-(1, 2, 3, 4- t e t r a h y d r o  - 1-naphthyl)  - phen  - 
oxyl -propionic  acid (CH 13437), a c o m p o u n d  which  be- 
longs to  the  group of a ry loxy-a lkanoic  acids, is a subs tance  
wi th  a s t rong hypol ip idaemic  act ion 1, ~. In  expe r imen t s  
w i th  humans ,  it  shows also a d i s t inc t  lowering of t he  blood 
lipids 3-5. Biochemical  inves t iga t ions  of the  act ion on liver 
me tabo l i sm of the  ra t  indicate  an inh ib i t ion  of l ipogenesis  
as the  cause of the  hypol ip idaemic  act ion 6-8. 

O-C-COOH 

~H 3 ! 

As shown by  the  Formula ,  compound  Ct t  13 437 possesses 
an  a symmet r i c  ca rbon  a t o m  in the  1-posit ion of the  te t ra -  

h y d r o n a p h t a l e n e  ring. Consequen t ly  we were in te res ted  
in compar ing  the  ac t ion  of t he  opt ical  an t ipodes ,  and  for 
th is  purpose  we examined  in ra t s  those  l iver enzymes  of 
the  ca rbohydra t e  and l ipid me tabo l i sm which  in earlier 
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expe r imen t s  w i th  the  r acema te  had  shown charac ter i s t ic  
ac t iv i ty  changes  ", name ly  p y r u v a t e  kinase (EC. 2.7.1.40), 
c i t ra te  syn thase  (EC 4.1.3.7), c i t ra te  cleavage enzy me  
(EC 4.1.3.8) and malic  enzyme  (EC 1.1.1.40). Besides these  
f ruc tose -6-phospha te  kinase (EC 2.7 1. 11) and  lac ta te  de- 
hydrogenase  (EC 1.1.1.27) were inves t iga ted .  In  addi t ion ,  
the  re la t ive  l iver weight ,  to ta l  glycerol and free f a t t y  acids 
were  de t e rmined  in the  serum. 

R a c e m a t e  cleavage was accompl ished  by  using the  
following m e t h o d :  Big m e a n s  of sal t  f o rma t ion  wi th  bru-  
cine in e thy l  ace ta te  solution,  a t  the  beginning  abou t  80% 
of the  ( + ) - C H  13 437 was separa ted .  Af te r  recrysta l l iz ing 
the  brucine  sal t  twice f rom e thyl  ace ta te  solution,  the  free 
acid was isolated and recrys ta l l ized f rom cyclohexane  
solution.  Melt ing po in t  118 ~ [c~]~ ~ + 2 7  ~ (1% in me t h a -  
nol). 

I t  was  more  diff icul t  to  isolate the  pure  ( - - ) - form.  Fo r  
th is  purpose  it was necessary  to comple te  separa t ion  of 
t he  brucine  salt  of t he  ( + ) - a c i d  by  add ing  e ther  to the  
mo the r  l iquor;  in doing so pa r t  of the  ( - - ) -ac id  was simul- 
t aneous ly  prec ip i ta ted .  The ( - - ) - fo rm of CH 13 437 wi th  a 
specific ro ta t ion  of - -24 ~ was ob ta ined  f rom the  f i l t rate.  
F inal  pur i f ica t ion  of th is  p roduc t  was carried out  via  the  
( + ) - a m p h e t a m i n e  salt  (from e thanol  solution),  and the  
acid t h a t  was isolated f rom it recrysta l l ized f rom cyclo- 
hexane  solution.  Mel t ing po in t  118~ [~]~0 _27 o (1% in 
methanol ) .  

A mix tu r e  of equal  pa r t s  of the  ( + ) -  and ( - - ) - fo rm mel t s  
a t  127-128~ like t he  original,  opt ical ly  inact ive  CH 
134371. 

Male Wis t a r  ra t s  a t  an init ial  weight  of abou t  250 g re- 
ceived the  drug  dissolved in po lye thy lene  glycol (molecu- 
lar weigh t  400) for 15 days.  A dai ly dose of 10 mg/kg  was 
admin i s t e red  by  s t omach  tube  (0.2 ml/100 g body  wt.).  
Feed  ( 'Al t romin ' -R)  and  wa te r  were freely available.  The 
animals  serving as t he  controls  were kep t  under  ident ical  
condi t ions  and  received only  the  solvent ,  po lye thy lene  

glycol. On the  last  day  of t r e a t m e n t ,  2 h af ter  appl icat ion,  
t he  ra t s  were killed by  a blow in the  neck and  exsanguina t -  
ed. The livers were r emoved  immed ia t e ly  and  homo-  
genized wi th  ice cooling, us ing the  m e t h o d s  descr ibed pre-  
viously  6. 

F ruc tose -6 -phospha te  kinase, p y r u v a t e  kinase and lac- 
t a t e  dehydrogenase  were de t e rmined  according to B0CHER 
et al.L malic  enzyme  according to  OCHOA 1~ c i t ra te  clea- 
vage enzyme  according to SRERE ~ and  c i t ra te  syn thase  by  
the  m e t h o d  of OCHOA ~2, wi th  reference to t he  modif ica-  
t ions  descr ibed by  BRDICZKA et al. ~a. The enzyme activi-  
t ies are calcula ted in in te rna t iona l  un i t s  (1 IU = 1 ~zmole 
subs t r a t e  exchange  per  min  at  25 ~ re la ted  to  1 g l iver 
(fresh wt.). The to ta l  glycerol in the  se rum was de t e rmined  
in accordance  wi th  the  m e t h o d  of EGGSTEIN and  KREUTZ ~4 
and  the  free f a t t y  acids by  the  m e t h o d  of KEUL et al. ~5. 

The resul ts  of t he  l iver enzyme de t e rmina t ions  are com- 
pi led in Table  I. The first  of the  two n u mb er s  l isted, bo th  
of which  express  the  change  in percents ,  refers in each case 
to  the  ( - - ) -CH 13437 fo rm,  and the  second one to  the  
( + ) - C H  13 437 form. Compared  to the  controls,  p y r u v a t e  
kinase is reduced  on average by  45 and  39%, respect ively,  
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Table I. Comparison of the action of the optical antipodes of CH 13437 on liver enzymes in the rat S 

Enzyme Control (--)-CH 1 3 4 3 7  Significance b (+)-CH 1 3 4 3 7  Significance b 
(mean 4- S.D.) (mean 4- S.D.) (P) (mean • S.D.) (P) 

Fructose-6-phosphate kinase 2.44 4- 0.28 2.35 4- 0.64 ii.s. 2.08 4- 0.34 <0.05 
Pyruvate kinase 25.30 4- 9.95 13.90 4- 4.68 <0.05 15.50 4- 3.68 <0.05 
Lactate dehydrogenase 397.6 4- 28.8 579.0 4- 34.9 <0.001 516.6 4- 65.7 <0.001 
Citrate synthase 6.10 4- 0.32 6.83 4- 0.67 <0.05 6.66 4- 0.56 <0.05 
Citrate cleavage enzyme 1.57 4- 0.44 0.89 4- 0.17 <0.01 0.96 4- 0.31 <0.01 
Malic enzyme 1.00 4- 0.20 3.94 4- 1.78 <0.001 2.47 4- 0.59 <0.001 

�9 Male Wistar rats (8 animals per group), treated for 15 days with 10 mg/kg/day. Enzyme activities are expressed in IU/g liver, bThe signifi- 
cance as compared to the controls has been calculated in accordance with Student's t-test. 

Table II. Comparison of the action of the optical antipodes of CH 13437 on the relative liver weight and blood lipids of the rat a 

Control (--)-CH 1 3 4 3 7  Significance e (+)-CH 1 3 4 3 7  Significance e 
(mean • S.D.) (mean • S.D.) (P) (mean • S.D.) (P) 

Relative liver weight b 3.95 ~ 0.41 4.11 4- 0.32 n.s. 4.23 i 0.23 n.s. 
Total glycerol * 1.93 4- 0.61 1.28 4- 0.27 <0.05 1.24 4- 0.30 <0.05 
Free fatty acids a 0.27 ~ 0.062 0.44 -4- 0.132 <0.01 0.37 ! 0.135 <0.01 

IMale Wistar rats (8 animals per group), treated for 15 days with 10 mg/kg/day, bliver weight/body weight • 100. omMoI/1, amEqu/1, eThe 
significance as compared to the controls has been calculated in accordance with Student's t-test. 
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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. 
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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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