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The Effect of Aspirin (Acetyl Salicylate) on Macromolecule Turnover in,Rat Kidney and:Liver 

I t  is g e n e r a l l y  a s s u m e d  t h a t  a n a l g e s i c s ,  e s p e c i a l l y  
s a l i c y l a t e  c o n t a i n i n g  m i x t u r e s  c a n  c a u s e  k i d n e y  n e c r o s i s  
in  a n i m a l s  a n d  h u m a n s ,  p a r t i c u l a r l y  w h e n  i n g e s t e d  in  
l a r g e  d o s e s  o v e r  l o n g  p e r i o d s  :-a.  H o w e v e r ,  t h e  b i o c h e m i c a l  
e v e n t s  a s s o c i a t e d  w i t h  t h e s e  c h a n g e s  a r e  f a r  f r o m  c lear ,  
d e s p i t e  t h e  f a c t  t h a t  s a l i c y l a t e s  h a v e  b e e n  s h o w n  t o  h a v e  a 
l a r g e  n u m b e r  of  d i v e r s e  b i o c h e m i c a l  e f f ec t s ,  b o t h  ill v i v o  
a n d  in  v i t r o  4. R e c e n t l y  i t  h a s  b e e n  s u g g e s t e d  t h a t  o n e  
e f f ec t  of  s a l i c y l a t e  i n g e s t i o n  m a y  be  to  i n c r e a s e  t h e  t u r n -  
o v e r  of  p r o t e i n s  in  l i ve r  5. T h i s  p a p e r  r e p o r t s  s t u d i e s  o n  t h e  
e f f ec t  of  a s p i r i n  o n  m a c r o m o l e c u l e  t u r n o v e r  in  r a t  k i d n e y  
a n d  l iver .  

M a t e r i a l s  a n d  m e t h o d s .  M a l e  h o o d e d  W i s t a r  r a t s  
( 1 5 0 - 2 2 0  g) we re  u s e d  for  a l l  e x p e r i m e n t s .  A n i m a l s  we re  
f ed  o n  l a b o r a t o r y  pe l l e t s ,  a n d  g i v e n  e i t h e r  w a t e r  or  
a s p i r i n  (6 g/1, a d j u s t e d  t o  p H  7) t o  d r i n k .  T h e  a v e r a g e  
c o n s u m p t i o n  of  a s p i r i n  w a s  160 r a g / d a y / r a t  or  8 0 0 -  
1000 m g / k g / d a y .  A n i m a l s  we re  g i v e n  a s i ng l e  i n j e c t i o n  
of  r a d i o a c t i v e  c o m p o u n d  3 d a y s  a f t e r  b e i n g  p l a c e d  o n  
a s p i r i n  o r  w a t e r  a n d  s a c r i f i c e d  f r o m  1-21  d a y s  t h e r e a f t e r .  
A s ing le  a n i m a l  w a s  u s e d  for  e a c h  t i m e  p o i n t  a n d  t h e r e  

we re  9 -11  a n i m a l s  in  e a c h  g r o u p ,  s5SO4 (ca r r i e r  free) w a s  
i n j e c t e d  i .p.  a t  500 ~tCi/100 g b o d y  w e i g h t ,  D - g l u c o s a m i n e -  
1-t4C h y d r o c h l o r i d e  (58 MCi/tzmole ) a t  4 txCi/100 g b o d y  
w e i g h t  a n d  L - l e u c i n e - l - : a C  (62 ~xCi/~.mole) a t  4 ~Ci /100  g 
b o d y  w e i g h t .  O t h e r  m e t h o d s  we re  as  d e s c r i b e d  p r e v i -  
o u s l y  6, L 

R e s u l t s  a n d  d i s c u s s i o n .  T h e  e f f ec t  of  a s p i r i n  o n  35SO~-, 
a n d  :4C- leuc ine  t u r n o v e r  is s h o w n  in  T a b l e s  I a n d  I I .  I t  
c a n  b e  s e e n  t h a t  t h i s  c o n c e n t r a t i o n  of  a s p i r i n  in  t h e  
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Table I. Effect of sapirin of a5S04 turnover in rat liver and kidney 

t:l 2 (days) b log A o 

Normal kidney mitochondria 
Aspirin kidney mitochondria 

Normal kidney microsomes 
Aspirin kidney mierosomes 

Normal kidney cytosol 
Aspirin kidney cytosol 

Normal liver mitochondria 
Aspirin liver mitoehondria 

Normal liver microsomes 
Aspirin liver microsomes 

Normal liver cytosol 
Aspirin liver eytosol 

3.63 --0.083 i 0.017 2.97 i 0.1"6 
3.54 --0.085 4- 0.016 3.07 4- 0.15 

3.54 --0.085 j_ 0.016 3.06 i 0.15 
3.48 --0.086 4- 0.018 3.18 4- 0.17 

4.09 --0.074 • 0.033 2.77 4- 0.30 
4.14 --0.073 4- 0.023 2.72 • 0.21 

3.80 --0.079 4- 0.033 2.46 :~ 0.31 
3.78 --0.080 :~ 0.040 2.30 4- 0.36 

3.33 0.090 4- 0.039 2.18 4- 0.36 
4.02 0.074 4- 0.040 1.89 j_ 0.37 

5.93 --0.050 -I- 0.047 1.93 4- 0.43 
6.39 --0.047 -t- 0.043 1.78 4- 0.40 

9 rats were injected with 3~SO4 as described in the text and were killed at  intervals from 1-21 days later. The specific activity (expressed as 
epm/mg protein) was determined, after correction for radioactive decay, and a least squares fit to a line At = A~ -~t obtained where A t is 
specific activity at time t, Ao is initial specific activity obtained by extrapolation, b is the decay constant. All values are i 95% confidence 
limit. 

Table II. ~ffect of aspirin on 14C-leucine turnover in rat  liver and kidney 

t:/2 (days) b log A ~ 

Normal kidney mitochondria 15.84 --0.019 • 0.009 2.02 -1- 0.09 
Aspirin kidney mitochondria 10.68 --0.028 4- 0.005 2.21 4- 0.05 

Normal kidney microsomes 7.16 --0.042 • 0.009 2.22 4- 0.10 
Aspirin kidney microsomes 6.09 --0.049 • 0.012 2.42 4- 0.14 

Normal kidney cytosol 6.49 0.046 4- 0.006 2.32 4- 0.06 
Aspirin kidney eytosol 6.08 --0.050 4- 0.011 2.44 4- 0.12 

Normal liver mitochondria 8.60 --0.035 4- 0.016 2.14 4- 0.17 
Aspirin liver mitochondria 6.08 0.049 4- 0.018 2.46 4- 0.19 

Normal liver microsomes 4.79 0.063 4- 0.009 2.29 4- 0.09 
Aspirin liver mierosomes 4.52 --0.067 4- 0.013 2.58 4- 0.14 

Normal liver eytosol 5.15 --0.058 -t- 0.011 2.27 4- 0.12 
Aspirin liver eytosol 4.99 0.060 4- 0.014 2.49 4- 0.15 

9 rats were injected with :4C-leucine as described in the text. Other procedures as Table I. 
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d r ink ing  wa te r  has  no  s igni f icant  effect  on e i the r  t he  
t u r n o v e r  r a t e  of a~SO~ or t he  in i t ia l  specific a c t i v i t y  
(ob ta ined  b y  ex t r apo la t ion )  of k i d n e y  or liver.  Tills 
resu l t  is s o m e w h a t  su rpr iz ing  in v iew of t he  effects on 
85SO~ inco rpo ra t i on  in v i t ro  p rev ious ly  r epo r t ed  for o the r  
t issues s, 8. The  poss ib i l i ty  t h a t  th i s  dose is i n a d e q u a t e  can  
p r o b a b l y  be  ru led  ou t  because  i t  has  been  shown  t h a t  
50% larger  doses of asp i r in  are f a t a l  in  3-4  weeks and  
also t h a t  t h e  dose used in these  e x p e r i m e n t s  causes  
morpholog ica l  changes  in t he  k idney  ~~ Thus  i t  m u s t  be  
conc luded  t h a t  su lpha te  i nco rpo ra t i on  a n d  t u r n o v e r  in 
l iver  and  k i d n e y  is r a t h e r  insens i t ive  to  asp i r in  in vivo.  

On the  o the r  h a n d  asp i r in  does h a v e  a s igni f icant  effect 
on l*C-glucosamine tu rnove r .  In  b o t h  t he  m i t o c h o n d r i a l  
a n d  mic rosoma l  f rac t ions  of k i d n e y  t he  d e g r a d a t i o n  r a t e  
is decreased  and  the  ha l f  life increased f rom 3.92 to 4.94 
days  and  f rom 3.62 to 5.11 days  respec t ive ly  (p < 0.05). 
In  t he  case of l iver  t he re  is also a t e n d e n c y  for the  ha l f  
life to  be increased a n d  even  t h o u g h  t he  differences are 
no t  s ign i f ican t  a t  t he  95% level  t he  resul t s  do re inforce  
the  d a t a  o b t a i n e d  for k idney.  I n  no case, however ,  is 
the re  a n y  s ign i f ican t  effect  on t he  in i t ia l  specific ac t iv i ty .  
The  resul t s  sugges t  ~cha• asp i r in  ma~y b~  caus ing  a slower 
r ep l acemen t  of t he  mucopo lysaccha r ide  backbone ,  w i t h o u t  
af fec t ing t he  r a t e  of su lpha t e  r ep lacemen t .  O t h e r  work-  
eraS1 is h a v e  sugges ted  t h a t  asp i r in  m a y  h a v e  a specific 
effect  on  amino  sugar  me tabo l i sm,  r a t h e r  t h a n  on  o the r  
s tages  of mucopo lysaccha r ide  b iosynthes i s .  

Tab le  I I  shows t he  effect of asp i r in  on t he  t u r n o v e r  of 
14C-leucine. I n  th i s  series of e x p e r i m e n t s  the re  is a 
t e n d e n c y  for t he  ha l f  life of t he  leucine to be  decreased,  as 
suggested  b y  MENI)ELSON et  al. 5. However ,  t h e  v a r i a b i l i t y  
of t he  d a t a  is h igher  t h a n  in t he  case of g lucosamine  a n d  
t he  differences obse rved  are no t  s t a t i s t i ca l ly  s ignif icant .  
Never the les s  i t  is c lear  t h a t  t he  t e n d e n c y  is in t he  oppos i te  
d i rec t ion  to  t h a t  obse rved  for glucosamine.  

T h r o u g h o u t  th i s  work  the  a p p a r e n t  decay  c o n s t a n t s  
are be ing  measu red  a n d  the  poss ib i l i ty  t h a t  asp i r in  m a y  be  
af fec t ing  t he  e x t e n t  of r eu t i l i za t ion  r a t h e r  t h a n  t he  
ac tua l  d e g r a d a t i o n  r a t e  m u s t  be  considered.  H ow eve r  t he  
mos t  l ikely way  in which  reu t i l i za t ion  could be  affected 
would be  if asp i r in  modif ied  t he  r a t e  of loss of smal l  
molecula r  we igh t  d e g r a d a t i o n  p r o d u c t s  f rom t h e  cell. I f  
th i s  were t he  case one would  expec t  all r a tes  to  be  modif ied  
in t he  same d i rec t ion  a n d  t he  fac t  t h a t  th i s  is no t  observed  
argues  aga ins t  t h e  effect  be ing  on reut i l iza t ion .  

One possible  hypo thes i s  wh ich  would exp la in  t he  k idney  
necrosis  caused  b y  sa l icyla te  c o n t a i n i n g  m i x t u r e s  is t h a t  
these  m i x t u r e s  m a y  in ter fere  w i t h  m e m b r a n e  f o r m a t i o n  
b y  i n h i b i t i n g  mucopo lysaccha r ide  synthes is .  Because  
k i d n e y  func t i on  is pa r t i cu l a r l y  d e p e n d e n t  on  m e m b r a n e  
i n t eg r i t y  and  because  t he re  is ev idence  for a m e c h a n i s m  
caus ing  sa l icyla te  c o n c e n t r a t i o n  in t he  k i d n e y  medu l l a  ~ 
th i s  t issue would  be  expec ted  to be  pa r t i cu l a r ly  suscept ib le  
to  th i s  t y p e  of damage .  The  increased  ha l f  life of glucos- 
a m i n e  r epo r t ed  in th i s  p a p e r  suppor t s  t he  idea t h a t  
sa l icyla te  inges t ion  causes  a decrease  in syn thes i s  and  
t h u s  p rov ides  s u p p o r t  for t he  hypo thes i s .  The  fac t  t h a t  
su lpha t e  t u r n o v e r  is no t  af fected seems to  ind ica te  t h a t  
i ts  m e t a b o l i s m  is less sens i t ive  to  sal icylate ,  in keeping  
w i t h  t he  resu l t s  of o the r  workers  l~-la. 

Rdsumd. L ' inges t i on  d ' a sp i r ine  (ester ac6tylsal icyl ique)  
en t r a ine  une  d i m i n u t i o n  s igni f ica t ive  de la v i tesse  
a p p a r e n t e  de la d6g rada t i on  de la laC-glucosamine dans  le 
rein,  sans  modi f ie r  la v i tesse  de d6g rada t i on  du  3~S- 
su l fa te ;  la v i tesse  de d6g rada t i on  de la l~C-leucine semble  
augmen te r .  Le foie d o n n e  les m6mes  r6sul ta ts .  
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The Effect of Drugs  on the Release  of E n d o g e n o u s  Catecho lamines  into the Perfusate  of Discrete  
Brain Areas  of the  Cat in v ivo 

'4 \ 

M a n y  psychoac t i ve  drugs  a l t e r  t he  t u r n o v e r  of b r a i n  
ca t echo lamines  1. However ,  u n t i l  r ecen t ly  i t  has  no t  been  
possible  to  d i rec t ly  measure  t he  endogenous  ca techol-  
amines  released f rom cerebra l  neu r ons  in vivo.  Me thods  
h a v e  now become ava i l ab le  to  d e t e r m i n e  p i cog ram 
q u a n t i t i e s  of d o p a m i n e  (DA) and  n o r a d r e n a l i n e  (NA)2. 
Us ing  these  t echn iques  we h a v e  i nves t i ga t ed  t he  effects of 
va r ious  drugs  on t he  o u t p u t  of D A  and  N A  in to  t he  
pe r fusa te  of d iscre te  b r a i n  areas  of t he  ca t  in  vivo.  

Methods. Cats  of e i the r  sex (2.5-3.5 kg) were in i t i a l ly  
anaes the t i z ed  w i t h  e ther ,  a c a t h e t e r  inse r t ed  in to  t he  
femora l  ve in  a n d  t r a c h e o t o m y  per formed.  All w o u n d  and  
pressure  po in t s  were r epea t ed ly  in f i l t r a t ed  w i th  local 
anaes the t i c .  Af te r  i.v. i n j ec t ion  of ga l l amine  t he  an ima l s  
were ar t i f ic ia l ly  v e n t i l a t e d  a n d  e the r  was w i t h d r a w n .  
The  head  of t he  c a u d a t e  nuc leus  or t he  nuc leus  ven t ro -  
medial is  of the  h y p o t h a l a m u s  were per fused  w i t h  w a r m e d  

physiological  R inge r  so lu t ion  (30 }zl/min) b y  means  of a 
push-pu l l  c a n n u l a  (2 para l le l  c annu lae  welded toge ther ,  
ou te r  d i a m e t e r  of each  c a n n u l a  0.20 mm)  i m p l a n t e d  
s t e reo tax ica l ly  (coord ina tes :  cauda~e nucleus,  A = 16, 
L = 3.8, H = + 4 . 5 ;  h y p o t h a l a m u s ,  nuc leus  ven t ro -  
medial is ,  A = 11, L = 1.5, H = --4.5,  accord ing  to  t he  
At las  of SNIDER and  NIt~MGR3). The  pe r fusa te  of t he  
f i rs t  30 ra in  was discarded,  t h e r e a f t e r  20-minu te  samples  
were col lected in to  chil led cent r i fuge  t ubes  c o n t a i n i n g  
50 [zl of 0.01 N perchlor ic  acid. The  drugs  were in jec ted  
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