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u r i n a r y  kal l ikre in ,  b u t  to  a decreased  exc re t ion  or p roduc -  
t i o n  of t h i s  e n z y m e  b y  t h e  k idneys  of t he  h y p e r t e n s i v e  
ra ts .  

Rdsumd. L ' a m o i n d r i s s e m e n t  de l ' a c t iv i t6  ka l l ik r6 in ique  
u r ina i r e  chez  les r a t s  h y p e r t e n d u s  ( t echn ique  de GROLL- 
~ASr t0) es t  due  5. une  d i m i n u t i o n  de l ' ~ l imina t ion  de cot 
enzyme,  pu i sque  la c in6 t ique  e n z y m a t i q u e ,  Fac t ion  des 
i n h i b i t e n r s  su r  l ' a c t iv i t6  es t6 ras ique  (sur B A E E )  et  

o x y t o x i q u e  es t  6gale &ce l l e  t rouv6e  chez  la kal l ikr~ine  
u r ina i r e  des r a t s  n o r m a u x .  
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Effect of Prostaglandin Et on Cholesterol Biosynthesis  in Rat Liver 

I n  1952 i t  was f i rs t  r e p o r t e d  t h a t  t he  inges t ion  of 
s y n t h e t i c  d ie ts  c o n t a i n i n g  a large p r o p o r t i o n  of vege tab le  
f a t  r esu l ted  in a r e d u c t i o n  in  t h e  level  ot p l a s m a  cho- 
les te ro lL S u b s e q u e n t  s tud ies  d e m o n s t r a t e d  t h a t  ~che 
isocaloric s u b s t i t u t i o n  of a n  u n s a t u r a t e d  fa t  d ie t  for  a 
s a t t l r a t ed  f a t  r esu l ted  in a decl ine of p ! a s m a  choles tero l  
c o n c e n t r a t i o n  ~-s. 

The  m e c h a n i s m  w h e r e b y  u n s a t u r a t e d  fa t  feeding 
lowers p l a s m a  choles tero l  is far  f rom be ing  clarified. Since 
t he  l iver  is r ega rded  as t he  m a j o r  source of c i rcu la t ing  
choles tero l  ~-~, t he  r e d u c t i o n  in p l a s m a  choles tero l  u n d e r  
these  d i e t a ry  cond i t ions  m a y  be  due to  a decrease  in t he  
choles te rogenic  ac t / c i ty  of t h e  l iver  i nduced  e i the r  b y  t h e  
p o l y u n s a t u r a t e d  f a t t y  acids  or b y  some of t h e i r  de r iva t i -  
ves. P o l y u n s a t u r a t e d  f a t t y  acids are p recursors  of 
p ros t ag land ins% Severa l  m a m m a l i a n  t i ssues  h a v e  been  
found  to  be capab le  of c o n v e r t i n g  p o l y u n s a t u r a t e d  f a t t y  
acids in to  p r o s t a g l a n d i n s  ~-s. 

It has also been postulated b y  I~UNZE and VOGT 9 that 
the rate of prostaglandins formation within a tissue is 
determined by the availability of the substrate for the 
PGE synthetase. Several lines of evidence indicate that 
increased release of prostaglandins in tissues occurs after 
i.v. administration of polienoic fatty acids i0 and phosho- 
l ipase A tz. 

F u r t h e r m o r e ,  in presence  of essent ia l  f a t t y  acids 
deficiency,  t he re  is a defec t  in  t h e  syn thes i s  of pros-  
t ag landinsaK Th i s  close assoc ia t ion  b e t w e e n  pol ienoic  
f a t t y  acids a n d  p r o s t a g l a n d i n s  sugges ted  us  a possible  
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Fig. 1. The effect of increasing amounts of PGE 1 on the incorporation 
of acetate-2-C ~4 into cholesterol (as digitonin preeipitable sterols) 
fatty acids and metabolic CO 2. Each flask contained liver slices 
(0.5 nim thick) and 5 mt of Krebs' bicarbonate buffer (pH 7.4), 25 
[xmoles of sodium acetate -2-Ct4(specific activity 0.05 [~Ci/{3.mole). 

mechanism of action of essential fatty acids on cholesterol 
biosynthesis. If it could be demonstrated that prostag- 
l and in s  h a v e  an  i n h i b i t o r y  effect  on hepa t i c  choles- 
terogenesis ,  t h e  decl ine in p l a s m a  choles te ro l  w h i c h  
fo l l ows  t he  inges t ion  of p o l y u n s a t u r a t e d  d ie t  could be  
exp la ined  in  t e r m s  of a n  increase  f o r m a t i o n  of P G E  1 
w i t h i n  t he  l iver.  

I n  order  to  shed  some l igh t  on  t h i s  hypo thes i s  we 
s tud ied  t he  in v i t ro  effect  of P G E  1 on  choles terol  s y n t h e t i c  
a c t i v i t y  of r a t  l ive r  slices. 

Materials a~,d methods. Male ~Vistar r a t s  (200-250 g) 
were used in th i s  s tudy .  L ive r  slices were i n c u b a t e d  in 
Krebs  b i c a r b o n a t e  buffer  in  p resence  of 14C-acetate a n d  
va r ious  a m o u n t s  of P G E  I (Upjohn ,  Company ,  Kala -  
mazoo,  Michigan,  49001). The  r a t e  of i nco rpo ra t i on  of 
label led  ace t a t e  in to  choles terol  (as d ig i ton in  p rec ip i t ab le  
sterols) f a t t y  acids a n d  me tabo l i c  CO 2 were assayed  as 
descr ibed  in a p rev ious  r e p o r t  tK 

Results and discussion. The  in v i t ro  effect  of PGE~ on 
t he  r a t e  of i n c o r p o r a t i o n  of label led  ace t a t e  in to  f a t t y  
acids, choles tero l  a n d  CO2 is i l l u s t r a t ed  in F igure  1. The  
add i t i on  of m i n u t e  a m o u n t s  of PGE~ to  t h e  i n c u b a t i o n  
s y s t e m  resu l t ed  in a s t i m u l a t i o n  of b o t h  choles terogenes is  
a n d  f a t t y  acid synthes is .  As t h e  c o n c e n t r a t i o n  of PGIE~ 
was increased  we obse rved  an  i n h i b i t i o n  of choles terol  and  
f a t t y  acids syn thes i s  as well  as a s ign i f ican t  r educ t i on  in 
t he  p r o d u c t i o n  of r ad ioac t ive  CO~. P G E  1 the re fore  
appea r s  to  have two oppos i te  effects on  t h e  i n c o r p o r a t i o n  
of ace t a t e  b y  l iver  slices, wh ich  is d e p e n d e n t  on  i t s  
c o n c e n t r a t i o n  in i h e  l iver  t issue.  As b o t h  f a t t y  acids a n d  
s terol  synthes is ,  as well  as CO2 p roduc t ion ,  are equa l ly  
af fected b y  P G E  t, i t  m a y  be  specu la ted  t h a t  PGE~ 
in ter feres  w i t h  t h e  f o r m a t i o n  of ac t ive  acetyl ,  t h e  
p recurso r  for t h e  b io syn the s i s  of f a t t y  acids  a n d  sterols.  
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W e  should  n o t  rule out,  however ,  t he  p o s s i b i l i t y  t h a t  
PGE~ produces  i t s  effect  b y  c h a n g i n g  t he  ace t a t e  pool  
w i t h i n . t h e  l iver  cell. I f  more  un labe l l ed  ace t a t e  becomes  
ava i l ab le  in  t he  hepa tocy te s ;  t he  r a t e  of syn thes i s  of 
f a t t y  acid a n d  s terols  (as m e a s u r e d  b y  t he  in v i t r o  
i nco rpo ra t i on  of *4C-acetate) m a y  be  u n d e r e s t i m a t e d .  

I t  is d i f f icul t  to  p red ic t  w h e t h e r  t he  effect  of P G E  z 
wh ich  we obse rved  in v i t ro  also occurs  in  vivo,  as t h e  
a m o u n t  of PGE~ used in  th i s  s t u d y  m a y  be  far  above  t h e  
c o n c e n t r a t i o n  of p r o s t a g l a n d i n s  wh ich  is p r e s en t  in  t h e  
l iver  in  n o r m a l  condi t ions .  

I n  t h e  m a j o r i t y  of t issues,  t h e  c o n c e n t r a t i o n s  of b o t h  
free a n d  b o u n d  p r o s t a g l a n d i n s  are ve ry  low; b u t  t h e r e  is 
ev idence  t h a t  n u t r i o t i o n a D  ~ a n d  h o r m o n a l  s s t imul i  can  
increase  t h e  c o n c e n t r a t i o n  of P G E t  b y  s t i m u l a t i n g  a 
r ap id  r a t e  of de novo  synthes is .  F u r t h e r m o r e  i t  shou ld  be  
t a k e n  in to  accoun t  t h a t  p r o b a b l y  on ly  a sma l l  p r o p o r t i o n  
of P G E  z p r e sen t  in  t he  i n c u b a t i o n  s y s t e m  is t a k e n  up  b y  
t he  l iver,  so t h a t  t he  in t r ace l lu l a r  c o n c e n t r a t i o n  of PGE~ 
m a y  be  w i t h i n  physio logica l  leveIs. I t  is also i m p o r t a n t  
to  s t ress  t h a t  t he  c o n c e n t r a t i o n  of PGE1 wh ich  i nh ib i t s  
in  v i t ro  f a t t y  acids a n d  s terol  syn thes i s  in  t h e  l iver  is 
m u c h  lower t h a n  t h a t  wh ich  is k n o w n  to  i nh i b i t  nor-  
ep ineph r ine - induced  l ipolysis  in  adipose  t i ssue  ~4. 

The  m e c h a n i s m  of ac t ion  of P G E ,  in  t h e  m a m m a l i a n  
t i ssue  is sti l l  a m a t t e r  of con t roversy .  However ,  a g rea t  
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deal  of ev idence  ha s  now- been  a c c u m u l a t e d  w h i c h  
ind ica tes  t h a t  m a n y  of t h e  pha rmaco log ica l  effects  of 
PGE~ are p r e sen t  in those  sys tems  where  c A M P  f o r m a t i o n  
can  occur. P G E  z m a y  ac t  t h r o u g h  a n  i n h i b i t i o n  of c A M P  
accumula t ion ,  as in  ad ipose  t i ssue  ~r or, more  fre- 
q u e n t l y  t h r o u g h  a n  increase  of t h e  in t r ace l lu la r  level  of 
cAMP, as ha s  been  d e m o n s t r a t e d  in some tissues,  such  as 
t h y r o i d  16 h e a r t  17 and  k i d n e y  is. 

Fo r  these  reasons  we also s t ud i ed  t h e  in v i t r o  effect  of 
c A M P  on t he  syn thes i s  of choles tero l  and  f a t t y  acids b y  
l iver  slices. The  a d d i t i o n  of c A M P  to  t h e  i n c u b a t i o n  
s y s t e m  was fol lowed b y  a s ign i f ican t  suppress ion  of t h e  
r a t e  of i nco rpo ra t i on  of a ce t a t e  in b o t h  f a t t y  acids a n d  
d ig i ton in  p rec ip i t ab le  sterols.  CO S p r o d u c t i o n  was  found  
to  be h igher  a f te r  t h e  a d d i t i o n  of c A M P  as compared  t o  
t h e  controls .  These  d a t a  are in  accord  w i t h  t h e  resu l t s  
r ecen t ly  found  b y  BRICKER a n d  LEVY 19. These  r e su l t s  
ind ica te  t h a t  P G E t  a n d  c A M P  h a v e  a s imi la r  effect  on  
hepa t i c  syn thes i s  of f a t t y  acids and  sterols,  a l t h o u g h  t h e y  
m a y  ac t  a t  d i f fe ren t  b iochemica l  levels.  Th i s  close 
assoc ia t ion  would  sugges t  t h a t  e i t he r  PGE~ could exe r t  
i ts  effect  on  hepa t i c  syn thes i s  of l ip ids  t h r o u g h  a s t i m u -  
l a t ion  of c A M P  fo rmat ion ,  or t h a t  a c c u m u l a t i o n  of c A M P  
in t h e  l iver  cells leads to  a release of PGE~ w h i c h  in t u r n  
i nh ib i t s  l ipid syn thes i s  f rom aceta te .  

W h i c h e v e r  m e c h a n i s m  is involved ,  we feel t h a t  t h i s  
o b s e r v a t i o n  p rov ides  a tool  for a f u r t h e r  u n d e r s t a n d i n g  
of t h e  role essent ia l  f a t t y  acids on  l ip id  m e t a b o l i s m  in  
m a m m a l i a n  liver.  I t  m a y  be  r easonab le  to  a s sume  t h a t  
w h e n e v e r  hepa t i c  c o n c e n t r a t i o n  of these  p recurso r s  
increases  because  of a h igh  exogenous  in take ,  t he  pro-  
duc t i on  of p r o s t a g l a n d i n s  m a y  also be  increased.  

Riassunto. L a  p r o s t a g l a n d i n a  E z (PGE1) h a  u n  dupl ice  
e f fe t to  sul la  s in tes i  epa t i ca  del colesterolo:  a ba s se  
concen t r az ion i  d e t e r m i n a  u n  i n c r e m e n t o  del la  incorpo-  
raz ione  di  ace t a to  in  colesterolo, m e n t r e  a concen t r az in i  
super ior i  a 50 n m o l i  essa d e t e r m i n a  u n a  r iduz ione  di  
ques to  p a r a m e n t r o .  
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Fig. 2. Effect of increasing amounts of cyclic 3% 5'-A3gP on the incor- 
poration of acetate-2-C la into cholesterol (DPS), fatty acids and me~ 
tabotic CO S. 
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M e c h a n i s m  of D r u g - I n d u c e d  Chronic  Otic Les ions .  
on the Melanin of the Inner Ear 

A l t h o u g h  drugs  such  as salicylic acid m a y  cause  a 
hea r i ng  r e d u c t i o n  o f  sho r t  du ra t ion ,  m o s t  of t h e  in jur ies  
to  t h e  i n n e r  ear  are of a chron ic  a n d  ser ious n a t u r O .  
T h e y  are  caused  b y  ma l ly  compounds ,  b u t  two  m a i n  
groups  can  be  d i s t i ngu i shed :  1. t h e  s t r e p t o m y c i n  group  
of an t ib io t ics ,  a n d  2. qu in ine  a n d  i t s  m a n y  s y n t h e t i c  
successors (especial ly ch loroqnine) .  T he  in ju r ies  caused  
b y  all  t he se  d rugs  h a v e  m a n y  cha rac te r i s t i c s  in  com mon .  
B o t h  hea r i ng  a n d  b a l ance  dif f icul t ies  m a y  appear .  

Role of Drug  A c c u m u l a t i o n  

F u n c t i o n a l  d i s t u r b a n c e s  co r re spond  to  e v i d e n t  h i s to -  
pa tho log ic  changes .  H i g h  dosage a n d  l o n g - t e r m  t h e r a p y  
are  usua l ly  involved .  The  d a m a g e  h a s  a m a r k e d  t e n d e n c y  
to  be  i r revers ib le .  F u r t h e r m o r e ,  s y m p t o m s  wil l  o f t en  
a p p e a r  on ly  a f t e r  a long l a t e n t  pe r iod  - severa l  m o n t h s  
after the m e d i c a t i o n  has been  d i scon t inued .  
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