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Hypolipidaemic Properties of a New Tetralin Derivative (CIBA 13,437-Su) 

T h e  r ecogn i t i on  of h y p e r l i p i d a e m i a  as  one  of t h e  m a i n  
fac to rs  assoc ia ted  w i t h  a therosc le ros i s  h a s  r enewed  
in t e r e s t  in  t h e  use  of ora l ly  ac t ive ,  non - s t e r o i d  l ipid-  
lower ing  a g e n t s  ~-*. Pheno l i c  e thers ,  in  pa r t i cu la r ,  repre-  
sen t  one b r o a d  g roup  of chemica l  s u b s t a n c e s  wh ich  h a v e  
been  i n v e s t i g a t e d  in  th i s  respec t  *-~. 

T h e  p r e s e n t  c o m m u n i c a t i o n  r epo r t s  on  t h e  hypol ip i -  
d a e m i c  a c t i v i t y  of t h e  t e t r a l i n  de r iva t i ve ,  2 -me thy l -2 - [p -  
( i ,  2, 3 , 4 - t e t r a h y d r o -  1- n a p h t h y l ) p h e n o x y ] -  p rop ion ic  ac id  
(I), C I B A  13,437-Su. T h e  s u b s t a n c e  was  p r e p a r e d  in  t h e  
fol lowing way.  P h e n o l  was  a l k y t a t e d  w i t h  1, 2, 3, 4 - t e t r a -  
h y d r o - l - n a p h t h o l  u n d e r  t h e  c o n d i t i o n s  of t h e  Fr iedel -  
Craf t s  r eac t ion .  T h e  r e s u l t i n g  p - s u b s t i t u t e d  p h e n o l  was  
c o n v e r t e d  to  i t s  s o d i u m  sa l t  a n d  e ther i f ied  w i t h  e t h y l  
e - b r o m o i s o b u t y r a t e  to  a f fo rd  t h e  e t h y l  e s t e r  of (I), 
b.p.  198 °C/0.4 ram.  H y d r o l y s i s  of t h e  e s t e r  in  m e t h a n o t i c  
p o t a s s i u m  h y d r o x y d e  so lu t ion  fu rn i shed  t h e  ac id  (I), 
m.p .  127-128 °C. 
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T h e  decrease  of t h e  p l a s m a  c o n c e n t r a t i o n  of cho les te ro l  
a n d  l ip ids  a s  a f fec ted  b y  C I B A  13,437-Su was  n o t  
a s soc ia t ed  w i t h  s y s t e m i c  a l t e r a t i o n s  a t  e f fec t ive  dose  
levels  a n d  a p p e a r e d  to  be  devo id  of gross endoc r ine  
m a n i f e s t a t i o n s .  

T h e  l ip id- lower ing  p rope r t i e s  of C I B A  13,437-Su were  
i n v e s t i g a t e d  in  i n t a c t  ma le  a lb ino  r a t s  we igh ing  a b o u t  
200 g, w h i c h  were  k e p t  on  a s t a n d a r d i z e d  d ie t  ( fa t  c o n t e n t  
a p p r o x i m a t e l y  5 %  b y  weight ) .  

T h e  c o m p o u n d  was  a d m i n i s t e r e d  in  p o l y e t h y l e n e  glycol  
b y  g a r a g e  once  da i ly  a n d  a f t e r  7 a n d  14 days ,  t o t a l  s e r u m  
choles te ro l  was  d e t e r m i n e d  in  o r b i t a l  blood% S e r u m  free 
a n d  es ter i f ied  glycerol  was  m e a s u r e d  to in  t h e  s a m e  a n i m a l s  
a f t e r  a f u r t h e r  dose a n d  fol lowing a 20-h f a s t i ng  per iod,  
a n d  also in  fed r a t s  in  w h i c h  h y p e r g l y c e r i d a e m i a  was  
p r o d u c e d  b y  a d m i n i s t e r i n g  10% f ruc tose  for  24 h in t h e i r  
d r i n l d n g  f lu id  tt.  A d d i t i o n a l  e x p e r i m e n t s  w i t h  C I B A  
13,437-Su were  ca r r i ed  o u t  in  m a l e  beag le  dogs. T h e  dogs  
r ece ived  t h e  c o m p o u n d  da i ly  in  capsu le  fo rm.  I n  t h i s  
species, s e r u m  choles te ro l  was  d e t e r m i n e d  a t  week ly  
i n t e r v a l s  in  v e n o u s  b lood  acco rd ing  to  N E s s  e t  al. x~. 

F o r  t h e  m e a s u r e m e n t  of l ive r  c o n s t i t u e n t s  in  ra ts ,  a 
1 : 5 (w]v) h o m o g e n a t e  was  p r e p a r e d  in 1 .15% KC1, wh ich  
s e r v e d  for  t h e  d e t e r m i n a t i o n  of free a n d  es ter i f ied  
cho les te ro l  x~ g lycer ide-g lycero l  ~0 l i p i d - p h o s p h o r u s  x~, gly- 
cogen  x~ a n d  p r o t e i n  ~". S igni f icance  of  d i f fe rence  was  as- 
c e r t a i n e d  w i t h  t h e  t - tes t .  

I n  ra ts ,  a s ign i f i can t  cho les te ro l - lower ing  effect  was  
o b t a i n e d  a f t e r  1 week  of t r e a t m e n t  w i t h  1 m g / k g / d a y  of 
C I B K  13,437-Su. However ,  b y  e x t e n d i n g  t h e  t r e a t m e n t  
to  14 days ,  t h e  e t fec t  of lower  dose  levels was  more  pro-  
n o u n c e d  a n d  fol lowing t h e  s ame  dose  of  1 m g / k g  a n e a r  
m a x i m u m  re sponse  occu r red  (Figure) .  T h e  effect  of t h e  
14-day  t r e a t m e n t  was  r eve r sed  w i t h i n  14 d a y s  a f t e r  w i th -  
d r a w a l  of t h e  drug.  T h e  a c t i v i t y  of C I B A  13,437-Su 
p r o v e d  to  be  h i g h e r  t h a n  t h a t  of va r i ous  o t h e r  k n o w n  

h y p o c h o l e s t e r o l a e m i c  c o m p o u n d s  w i t h  t h e  e x c e p t i o n  of  
a n  oes t rogenic  p r e p a r a t i o n  (Tab le  I). 

S e r u m  glycer ide  levels  were  m a r k e d l y  lowered b y  C I B A  
13,437-Su a t  10 m g / k g / d a y  b o t h  in f a s t i ng  an ima l s  a n d  

Table I, Hypocholesterolaemic effect of various agents in the rat  a 

Compound Dose Effect (%) Significance P 
(mglkg/day) 

Premarin® 1 -- 54 < 0.001 

~-Thyroxine 1 - 16 < 0.01 

17~-Methyl-testosterone 10 - 18 < 0.01 

Atromid-S® ~ 30 -- 17 < 0.01 
100 - -  3 3  < 0 . 0 0 1  

300 - -  3 8  < 0.001 

Nicotinic acid 300 -- 22 < 0.001 

CIBA 13,437-Su 1 -- 40 < 0.001 

a Male rats (10 animals]group) treated for 14 days. Hypoeholestero- 
laemic effect expressed as % difference from initial value. ~ Ethyl 
2-(p-ehloro-phenoxy)-isobutyrate. 
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Cholesterol-lowering effect of CIBA 13,437-Su in the male r a t  

(n ~ 10) following a 7-day ( - - - )  and 14-day ( ) period of 
treatment. {Means ± S.E.). 
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Table II. Serum glyceride-lowering effect of CIBA 13,457-Su in the fasting and in the hyperglyceridaemie rat 
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Group No, of rats Glyceride-glycerol Difference % Significance P 
m Mol/1 (mean =[: S,D.) 

20 h after fasting 9 1.48 4- 0.65 -- 54 < 0.001 
20 h after fasting + 13,437-Su 10 0.68 + 0.18 

Fructose 5 2.94 :t: 1.26 -- 49 < 0.0I 
Fructose + 13,437-Su ~ 5 1.50 -4- 0.44 

Treatment with 10 mg/kg/day for 3 days prior to the addition of fructose (10% in drinking water). For other conditions, see text. 

Table III. Changes in constituents of liver~ from male rats b treated with CIBA 13,437-Su 

Controls Treatment for 7 days Treatment for 14 days 
mean 4- S.D. 

mean 4- S.D. % differ- Signifi- mean 4- S.D. % differ- Signifi- 
ence canee P enee cance P 

Liver weight g/100 g body weight 4.34- 0.3 8 .0+ 0.3 + 86 <0.001 8.6=t=0.8 + 100 <0.001 
Protein 172.2 4- 19.5 220.2 4- 10.4 + 28 < 0.001 251.2 :t: 8.4 + 46 < 0.001 
Glycogen 21.5 4- 3.1 6.1 4- 1.2 -- 72 < 0.001 7.1 4- 2.4 -- 67 < 0.001 
Glyceride-glycerol 12.4 4- 2.2 7.1 q- 0.4 - 42 < 0.001 8.1 :[: 1.9 - 35 <: 0.001 
Totalchnlesterol 2.44- 0.2 1.64- 0.1 --34 <0.001 1.8=t=0.2 -- 25 <0.001 
Cholesterolesters 0.7 4- 0.2 0.3 4- 0.1 -- 53 < 0.001 0.4 4- 0.1 -- 41 < 0.01 
Phospholipid 40.9 4- 3.4 43.7 4- 3.4 + 8 > 0.1 42.4 4- 4.2 + 4 > 0.4 

mg/g of wet weight, b 5--6 animals/group, which were kept on standard diet ad libitum and were treated with 100 mglkg/day. 

in fed ra t s  receiving f ruc tose  (Table II) .  There  was  
p rac t ica l ly  no effect  on the  free glycerol  c o n t e n t  of serum.  

I n  male  beagle  dogs  a m e a n  r educ t i on  in s e rum to ta l  
choles terol  of 20% occur red  a t  1 m g / k g / d a y  and  th i s  
choles tero l - lower ing  effect  was  increased  to  32% by  
admin i s t e r ing  2 m g / k g / d a y  for 3 weeks.  

Fol lowing t r e a t m e n t  w i t h  C I B A  13,437-Su no s terol  
o t h e r  t h a n  choles terol  was  found  in t he  s e r u m  e x t r a c t s l L  

Fol lowing r e p e a t e d  oral  a d m i n i s t r a t i o n  a t  h igh  dose  
levels, t h e  on ly  a p p a r e n t  ef fect  of CIBA 13,437-Su on  the  
var ious  organ  s y s t e m s  was  t h a t  of l iver  h y p e r t r o p h y  in  
ra ts .  A n  increase  in l iver  we igh t  (absolute  and  re la t ive  to  
b o d y  weight)  was  n o t e d  in  t h e  male  r a t  fol lowing a 
t h re sho ld  dose  of  10 m g ] k g / d a y  and,  fol lowing 100 
mg /kg /day ,  t h e  l iver  we igh t  r eached  a m a x i m u m  of 
twice  t h e  con t ro l  va lue  a f t e r  14 d a y s  of t r e a t m e n t .  This  
hepa tomega l i c  effect  was  of a ' p ropor t iona te"  k ind  in 
t h a t  t h e  change  in  we igh t  was  n o t  a t t r i b u t a b l e  to  one  
m a i n  t i ssue  c o n s t i t u e n t  (Table I I I ) .  C I B A  13,437-Su 
resu l t ed  in  a s igni f icant  r educ t ion  in glycogen,  t o t a l  
g lycer ide  and  choles terol  c o n c e n t r a t i o n / g  liver.  Owing  to  
t he  increase in  o rgan  weight ,  however ,  free choles terol  
c o n t e n t  pe r  whole  l iver was  increased  (f rom a con t ro l  
m e a n  of 19.6 :t= 1.0 mg  to  27.3 -t- 4.2 mg  and  35.3 4- 4.6 mg  
in t h e  t r e a t e d  groups).  P ro t e in  c o n c e n t r a t i o n  was  in- 
creased b o t h  in re la t ive  and  in abso lu te  t e rms .  This  
behav iou r  of l iver cons t i t uen t s  is suggest ive  of an  a d a p t i v e  
t y p e  of h y p e r t r o p h y  wi th  en l a rgemen t  of h e p a t o c y t e  
c y t o p l a s m  as. I n  t h e  ra t ,  th i s  was  conf i rmed morph o -  
logically and  p re l imina ry  f indings  suggest  a close simi- 
l a r i ty  to  t h e  effects  of o the r  a ry loxy  c o m p o u n d s  XL The  
hepa tomega l i c  effect  was  fully revers ible  u p o n  wi th -  
d rawa l  of t h e  drug. 

C I B A  13,437-Su was  found  to  be  devoid  of any  endo-  
cr ine ac t iv i ty  of i ts  own and,  in par t icu lar ,  to  lack oest ro-  

genic p roper t ies  2°, In  rats ,  t he  ac t ions  of t he  c o m p o u n d  
were  s e x - d e p e n d e n t  and  no s ignif icant  hypocho les te ro -  
laemic nor  hepa tomega l i c  effect  was  p roduced  in female 
an imals  a t  10 mg/kg /day .  

However ,  in c a s t r a t e d - a d r e n a l e c t o m i z e d  male  rats ,  a 
h igh ly  s igni f icant  choles terol - lowering ( - 3 2 % )  and  
g lyce r ide -depressan t  (-- 62%) effect  was o b t a i n e d  a t  t h i s  
dose level, ind ica t ing  t h a t  t he  ac t ion  of t he  d rug  was  n o t  
d e p e n d e n t  on any  p o t e n t i a t i o n  of endogenous  s te ro id  
hormones .  

Zusammenfassung. 2-Methyl-2-  [p- (1 ,2 ,3 ,4- te t rahydro-1-  
naph thy l ) -phenoxy] -p rop ion - s i i u r e  (CIBA 13,437-Su)stel l t  
ein oral  ak t ives  T e t r a l i n - D e r i v a t  dar ,  welches  ausgepr~igte 
B lu t l ip id - senkende  E i g e n s c h a f t e n  bes i tz t .  Die  hypo l ip id -  
aemische  ~Virkung wurde  bei  m e h r e r e n  Spezies  u n t e r s u c h t  
u n d  umfass t e  sowohl  Choles ter in  wie Glyzeride.  
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