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The E f f e c t  o f  t h e  Change of  P o s i t i o n  o n  t h e  N o n e s t e r i f i e d  F a t t y  A c i d s  

The s tep f rom decub i tus  supine  to o r t h o s t a t i s m  pro-  
duces  l i be ra t ion  of ca t echo lamines l ,  z. The  release is 
p re fe ren t i a l ly  of n o r e p i n e p h r i n e  (NE)3, 4 due  to t he  
a c t i v a t i o n  of t h e  s y m p a t h e t i c  ref lex  in order  to  p roduce  
c o m p e n s a t o r y  a r t e r io la r  cons t r ic t ion .  W e  h a v e  sugges ted  
to p rove  th i s  release of n o r e p i n e p h r i n e  b y  t h e  b e h a v i o u r  of 
nones te r i f i ed  f a t t y  acids ( N E F A )  a f t e r  t h e  change  of 
posi t ion.  The  d e t e r m i n a t i o n  of N E F A ,  h e a r t  r a t e  and  
b lood  pressure  before and  a f te r  t he  change  of posi t ion,  
a n d  before  a n d  a f te r  of in j ec t ion  of N E  is cal led ' t he  

1 Lying 
2 On foot 

500 fin30;( P< 0.001) 

400 

300 ~ .< 

z 200 

100 N~ 

1 2 

Fig. 1. Effect of postura[ change on plasmatic nonesterified fatty 
acids in 30 normal persons. Mean 4- SEN. 

B iochemica l  pos tu r a l  tes t '5 ,  6 useful  for t h e  s t u d y  of 
pos tu r a l  hypo tens ion .  

Mater ials  and methods. The  basa l  levels of N E F A  were 
d e t e r m i n a t e d  in 30 n o r m a l  sub jec t s  ly ing  down  a n d  a f t e r  
10 m i n  s t and ing .  H e a r t  r a t e  a n d  b lood pressure  were 
t a k e n  in 23 persons  af fec ted  b y  pos tu r a l  h y p o t e n s i o n  
(PH) whi le  in bed  and eve ry  2 ra in  for  10 a~ter s t and ing ,  
basa l  N E F A  were also d e t e r m i n e d  a f te r  10 m i n  s t and ing .  
L a t e r  on, b e h a v i o u r  of t h e  h e a r t  r a t e  a n d  b lood  pressure  
were s tud ied  in 16 of those  sub jec t s  whi le  in  bed  and  a f te r  
an  in jec t ion  of 5 Fg of N E  disolved in 1 ml  of sal ine 
solut ion,  eve ry  2 m i n  ior  10 m i n ;  basa l  N E F A  a n d  a f te r  
10 m i n  of i n j e c t i o n w e r e  also de t e rmined .  Th i s  N E F A  
d e t e r m i n a t i o n  was  done  b y  DOLE a n d  MEI~]~Tz  m e t h o d  7. 

Results.  The  pos tu r a l  change  produces  a s igni f ica t ive  
i n c r e m e n t  of 18.8% N E F A  in n o r m a l  persons  (Figure 1). 
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Fig. 2. A) Effect of postural change on NEFA, pulse rate and blood 
pressure in 16 patients with postural hypotension (PH). B) Effect of 
injection of norepinephrine (5 [~g) on NEFA, pulse rate and blood 
pressure in 9 patients with PH. 
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Fig. 3. A) Effect of postural change on NEFA, pulse rate and blood 
pressure in 7 patients with PH. B) Effect of injection of Norepin- 
ephrine (5 ~xg) on NEFA, pulse rate and blood pressure in 7 patients 
with PH. 
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I n  16 persons  w i t h  P H  no s ign i f ica t ive  change  in N E F A  
a n d  h e a r t  r a t e  is p roduced  (Figure  2 A), whi le  in  7 o the r  
pe rsons  t he  increase  of N E F A  and  t he  h e a r t  r a t e  a f te r  t h e  
pos tu ra !  change  is s igni f ica t ive  (Figure 3A). An  imcre- 
meri t  of t h e  h e a r t  ra te ,  b lood  pressure  and  N E F A  is 
obse rved  in 9 of t he  16 persons  group  a f te r  t he  in jec t ion  of 
N E  (Figure 213) whi le  in t he  7 persons  group  no  change  of 
b lood  pressure  occur red  b u t  t h e  h e a r t  r a t e  a n d  N E F A  
were  increased  (Figure  3/3). 

Discussion. The  increase  of N E F A  a l t e r  t he  pos tu r a l  
change  is due to  l ipolysis  p roduced  b y  ca t echo l amines  
release,  specia l ly  of N E  in t he  s y m p a t h e t i c  pos tgang l ion ic  
endings.  The  release of N E  b y  t h e  ad rena l  g lands  is 
m i n i m a l  a f t e r  pos tu r a l  change  3, 4. T he  t ypes  of responses  
o b t a i n e d  in our  sub jec t s  w i t h  PH ,  m a k e  poss ible  2 differ- 
en t  t yps  of P H :  

1. A s y m p a t h e t i c  PH,  b y  t he  b r e a k i n g  of t he  s y m p a t h e t i c  
ref lex arch,  causes  no, or v e r y  small ,  re lease of N E  in t he  
s y m p a t h e t i c  way, a n d  P H  w i t h  no  or v e r y  smal l  increase  
of h e a r t  r a t e  a n d  l ipolysis  (Figure 2A). T he  in j ec t ion  of 
N E  in these  cases raises t he  b lood  pressure  a n d  h e a r t  r a t e  
a n d  p roduces  l ipolysis  (Figure 2B).  

2. P H  of e lec tor  organ,  in  wh ich  t he  ref lex a rch  is 
n o r m a l  w i t h  good release of N E  ( the l ipolysis  is correct)  
b u t  l i t t l e  response  of t he  ar ter io le  occurs  (P i t )  (Figure  3 A). 
The  in j ec t ion  of N E  in these  cases has  no in f luence  on  t he  
b lood  pressure  b u t  t he  h e a r t  r a t e  increases  a n d  produces  
l ipolysis  (Figure 3t3). 

Resumen. E1 cambio  pos tu r a l  ocas iona  u n  a u m e n t o  
s igni f ica t ivo  de los ~cidos grasos l ibres  p lasm~ticos .  E1 
t e s t  b ioqufmico  pos tu r a l  p ropues to  es fitil  p a r a  d i s t ingu i r  
h ipotens iGn o r tos t~ t i ca  as imp~t ico tGniea  de la  de 6 rgano  
elector.  
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P r o t e i n s  and A t h e r o s c l e r o s i s  

Severa l  p rev ious  i nves t iga t ions  h a v e  h y p o t h e s i z e d  t h a t  
h y p o x i a  a t  t he  b lood- t i ssue  in te r face  is imp l i ca t ed  in t he  
i n i t i a t i on  of a therosc leros is  1-3. However ,  i t  is s t i l l  no t  
k n o w n  w h a t  could b r ing  a b o u t  such  a condi t ion .  W e  h a v e  
r ecen t l y  p o s t u l a t e d  4 t h a t  a r e d u c t i o n  in t h e  d i f fus ion r a t e  
of oxygen  f rom the  b lood to  t he  vascu la r  wal l  m a y  be  
respons ib le  for t he  hypox i c  s ta te ,  a n d  t h a t  th i s  decrease  
is due  to increased  levels of t he  p l a s m a  pro te ins .  I n  v i t ro  
s tudies  h a v e  s h o w n  t h a t  v a r i a t i o n s  of a l b u m i n  a n d  y- 
g lobul in  over  n o r m a l  physio logica l  r anges  can  resu l t  in  a 
large decrease  in t he  d i f fus iv i ty  of oxygen  5. I n  addi t ion ,  
a co r re l a t ion  of p ro t e in s  and  age ind ica tes  t h a t  v a r i a t i o n s  
o5 t h e  p l a s m a  p ro t e ins  n a t u r a l l y  occur  w i t h  n o r m a l  age ing  
in  h u m a n s  6, wh ich  could poss ib ly  resu l t  in a c o n t i n u o u s  
decrease  of oxygen  t r a n s p o r t  t h r o u g h  t he  p lasma.  

The  hypox ia -a the rosc le ros i s  ha s  been  well  s u m m a r i z e d  
ill a d i a g r a m  b y  LAZZA•INI-ROBERTSON ~" 

Local changes 

Local hypoxia 

Increased oxygen Increased lipid 
consumption �9 incorporation 

(atherogenesis) 

LAZZARINI-ROBERTSON has  n a m e d  th i s  ' t h e  vic ious  cycle '  
a n d  ha s  sugges ted  t h a t  t h e  local  changes  wh ich  resu l t  in  
h y p o x i a  m a y  be  due  to  h e m o d y n a m i c  changes .  The  

purpose  of our  e x p e r i m e n t  was  to d e t e r m i n e  if local  chan -  
ges b r o u g h t  a b o u t  b y  increased  p l a s m a  p ro te ins  would  
resu l t  in  increased  a therogenes is .  

T h i r t y  D u t c h - b e l t e d  r a b b i t s  were d iv ided  in to  3 groups  
of 10. One group  h a d  se rum a l b u m i n  levels t e m p o r a r i l y  
ra ised  1-2 g/100 ml  f rom a n o r m a l  va lue  of a p p r o x i m a t e l y  
4 g/100 ml  b y  i.m. in jec t ions  of isotonic  c o n c e n t r a t e d  
a l b u m i n  so lu t ion  eve ry  10-14 days  for 6 mon ths .  A 
second group  h a d  se rum 7-globul in  levels ra ised  to 
130-150% of t he  n o r m a l  va lue  of a p p r o x i m a t e l y  0.75 
g/100 ml  b y  i.m. in jec t ions  of i sotonic  c o n t r a t e d  F-globu- 
l in so lu t ion  over  t he  same  t i m e  period.  A t h i r d  g roup  was 
used as a con t ro l  and  all  3 groups  were fed a 1% chole- 
s terol  r a b b i t  chow, wh ich  ha s  been  found  to resu l t  in  
a therosc le ro t ic  lesions in 3 to  4 m o n t h s .  R a b b i t  a l b u m i n  
was used to  avo id  i m m u n o l o g i c a l  damage .  However ,  
h u m a n  F-globul in was used in order  to  see if t he  foreign 
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Table I. Thicknesses of Aortae 

Group Thickness (mm) 

No injections 0.387 -V 0.063 
Albumin injections 0.456 4- 0.047 
~?-globulin injections 0.606 j= 0.060 

Table II. Lesion coverage of aortae 

Group Arch Thoracic Abdominal 
(%) (%) and Below (%) 

No injections 62.5 18.3 15.8 
Albumin injections 78.2 49.7 35.5 
Gamma-globulin injections 86.1 49.7 22.4 


