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In healthy men  and women aged 18-22 y e a r s  (group 1) and 35-45 y e a r s  (group 2) the velocity of spread  
of the pulse wave (V) r ema ined  constant .  With an inc rease  in age,V i n c r e a s e s  in l a rge  blood v e s s e l s  of 
e last ic  type (Ve in group  1, 6.45 •  and in group 2, 7.71 �9 0.16 m / s e c ) ,  while in =~e d i s ta l  a r -  
t e r i e s  of the l imbs ,  v e s s e l s  of t rue  muscu la r  type,  on the c o n t r a r y ,  it fal ls  (Vm for  digital a : t e r i e s  9.63 =~ 
0.36 and 7.49 • 0.22 m / s e c  respec t ive ly ) .  Along the c o u r s e  of the l imb a r t e r i e s  it can be seen that  V in 
the proximal  segmen t s  is  g r e a t e r  in group 2, and in the distal  s egmen t s  in group 1. 

Pathological investigations [i] have shown that atherosclerotic changes in the arteries begin to de- 
velop in the second or third decades of life. It has also been shown [6, 7] that hardening of ~e vascular 
wall in atherosclerosis gives rise to a distinct increase in velocity of spread of the pulse wa~-e ~SPW). 
The VSPW is regarded as a reliable index of the viscoelastic properties of the arteries. 

In most clinical physiological investigations the VSPW is determined in two main se~ments: from 
the arch of the aorta to the radial artery and from the arch of the aorta to the femoral artery at the point 
where it emerges from beneath Poupart's ligament. It is claimed [9] that the first index, denoted by Vm, 
reflects mainly the properties of arteries of muscular type, while the second (ire) reflects ~:~ose of a r -  
teries of elastic type..The overwhelming majority of workers who have investigated this problem from 
the age aspect have reported a steady increase in Vm and Ve with age [2, 9, 12-14]; this pr~ess has been 
even followed in childhood and adolescence [8, ii]. However, a decrease in the value of Vm with age has 
also been reported [13]o 

We have attempted in our laboratory to study the age dynamics of the VSPW in various se~oznents of 
the arterial system in healthy human subjects. 

EXPERIMENTAL METHOD 

A c o m p a r a t i v e  s tudy was c a r r i e d  out on subjects  of two age groups :  18-22 y e a r s  (gr~:~p 1) and 35-45 
y e a r s  (group 2). Each group  cons is ted  of 100 subjects  (50 men and 50 women).  The usual ~ d i c e s  (V m 
and Ve) and values of VSPW were  invest igated in var ious  segments  of the a r t e r i e s  along the c o u r s e  of the 
v e s s e l s  in the l imbs  and head,  a l together  in 12 segments  of the a r t e r i a l  sys t em [10]. S p h ~ o g r a m s  were  
recorded  at points indicated in Fig .  1 by means  of p iezoelec t r ic  de tec to r s  on a 3-channel ~ ! u l t i v e c t o r -  
Visocard"  e l e c t roca rd i og raph  with a recording speed of 100 m m / s e c .  The point of o r i o n  for m e a s u r e -  
ment  when es thna t ing  delay in sphygmograms  of the various a r t e r i e s  was the beginning of h e  s t eep  r i se  
in the pulse cu rve .  The delay  t ime  was calculated f rom mean data  in th ree  success ive  cycles .  The d i s -  
t aaces  between ~he se lec ted  points of the blood vesse l s  were  m e a s u r e d  and the value of V S ~ u  calcula ted  
by the usual method.  Al together  about 2500 sphygznograms of 200 subjec ts  were  analyzed. Since no con -  
s i s ten t  Sex d i f fe rences  w e r e  found in the value of VSPW in e i ther  age group,  the mate r ia l  ~ analyzed pu re -  
ly f rom the age aspec t .  

E X P E R I M E N T A L  R E S U L T S  

The index Ve r o s e  s ignif icant ly  f rom 20 to 40 yea r s  (6.45 • 0.12 and 7.71 =~ 0.16 m / s e e  r e spec t ive ly ) ,  
c l ea r ly  ref lect ing an i nc r ea s e  in r igidity of the a r t e r i a l  wall  at  an a g e b e f o r e  clinical  m~n~festation of 

Depa r tmen t  of Work Physiology and Functional Diagnos i s ,  Sverdlovsk Resea rch  In~--/:ute of  Work 
Hygiene and Occupational  D i s ea s e s  (Presented by Academician V. V. Par in) .  Transla ted  f ram Byul le ten '  
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Fig.  1. Age d i f ferences  in ve loc i ty  
of pulse wave in different  segments  
of l imb a r t e r i e s  (mean data) in p e r -  
sons aged 18-22 (1) and 3 5 4 5  (2) 
y e a r s .  Dots denote points where  
sphygmograms  recorded .  

a t h e r o s c l e r o s i s  had appeared .  Meanwhile,  the value of Vm r e -  
mained p rac t i ca l ly  unchanged, being 8.35 m / s e e  in persons  aged 
18-22 y e a r s  and 8.78 m / s e e  in those aged 3 5 4 5  y e a r s .  

Analys is  of mean  values  of the VSPW in individual segments  
of t he l imb  a r t e r i e s  revea led  we l l -marked  but opposite age dy-  
namics  in VSPW in v e s s e l s  of e last ic  and muscu l a r  types .  T o -  
ge ther  with a cons ide rab le  i nc r ea se  in VSPW in the p r o x i m a l  s e g -  
m e n t s ,  cons is t ing  of v e s s e l s  with wel l -marked  elast ic  p rope r t i e s ,  
a s ignificant  d e c r e a s e  in this index was found in distal  s egmen t s ,  
i .e . ,  in a r t e r i e s  of t ru ly  m u s c u l a r  type.  The cu rves  of  mean  values 
of VSPW for  the two age groups  have the i r  specif ic  points of i n t e r -  
sec t ion  (Fig. 1). Whereas  the mean  value of vSPW in the segment  
f rom the ca ro t id  to the b rach ia l  a r t e r y ,  consis t ing of vesse l s  of 
ma in ly  e las t ic  type,: r o se  with age f r o m  6.55 to 7.8 m / s e e  (p < 0,001). 
in the b rach ia l  a r t e r y ,  containing m o r e  musc le  cel ls ,  this d i f f e r -  
ence d i sappea red ,  and in the f o r e a r m  the opposite tendency was 
obse rved ,  the value of VSPW decreas ing  with age f rom 13.18 to 
12.37 m / s e e .  This dynamics  was seen  st i l l  more  c l ea r ly  in the 
m o s t  distal  s egmen t ,  the digital a r t e r i e s  (decrease  in VSPW f rom 
9.37 to 7.49 m / s e e ;  P < 0.001). S imi la r  re la t ionships  were  found 
in the ve s se l s  of the lower  l imbs:  in the thigh the pulse wave v e -  
loci ty  i nc reased  with age f rom 9.84 to 12.98 m / s e e  (P < 0.001), 
while in the leg these  d i f fe rences  d isappeared ,  and in the foot high-  
e r  va lues  of the VSPW were  found in the younger  age group (8.85 
and 5.13 m / s e e ;  P < 0.001). Data in the l i t e r a tu re  also indicate a 
d e c r e a s e  in VSPW in the digital ve s se l s  with age [41. 

The r e su l t s  obtained can p re sumab ly  be explained by a s -  
suming that the v i scoe las t i c  p rope r t i e s  of the a r t e r i a l  wall a r e  
de t e rmined ,  on the one hand, by s t ruc tu ra l  considerat ions  and 
on the other  hand,  by the s ta te  of i ts  tone,  and with increas ing  age 
these  two f ac to r s  change in different  d i rec t ions .  Along with 

changes in the s t ruc tu re  of the v e s s e l s  causing r igidi ty of the ve s se l  wail (development of a t h e r o s c l e r o s i s ,  
etc .) ,  the a r t e r i a l  tone falls  and this has the opposi te  effect .  By the use of another  method of inves t iga -  
tion (sphygmoosci l lography) a dec r ea s e  in tone of the a r t e r i a l  wall  was observed  [5]. The v iscoelas t ic  
p roper t i e s  of the main a r t e r i e s  of e las t ic  type a r e  m a i n l y  dependent  on s t ruc tu ra l  f ac to rs ,  so that with 
age the r igidity of these ves se l s  i n c r e a s e s ,  whereas  the p r o p e r t i e s  of a r t e r i e s  of muscu l a r  type a re  p r i n -  
c ipal ly  de te rmined  by the s t a te  of the i r  tone, so that with inc reas ing  age the r igidity of these ve s se l s  de -  
c r e a s e s .  

"It  can be concluded f rom these  r e su l t s  that  the VSPW in the segment  f rom the carot id  to the radial  
a r t e r y  cannot, s t r i c t ly  speaking,be ca l led  the veloci ty  of sp r ead  of the pulse wave along the ves se l s  of 
muscu la r  type,  because  par t  of this segment  cons i s t s  of e las t ic  ve s se l s  (from the caro t id  a r t e r y  as f a r  
as the a rm) ,  pa r t  of mixed ves se l s  (brachiaI a r t e ry~  and only the distal  segalent  consis ts  of muscu la r  v e s -  
se l s  p roper  (a r te r ies  of the f o r e a r m  and hand). On the whole,  this  segment  behaves  largely  as blood v e s -  
se l s  of e las t ic  type,  because  changes in p rox imal  s egmen t s  conceal  the age dynamics  of the distal  mu scu l a r  
a r t e r i e s  which is  opposite in d i rec t ion.  I t  is only ia individual c a s e s ,  for  example  during investigat2on of 
lung-standh'lg a thle tes ,  in whom a the rosc l e ro t i c  changes  a r e  l e s s  m a r k e d ,  that the distal  segments  of h~e 
a r t e r i e s  m a y  assume  the dominant  influence.  This explains the r e su l t s  obtained by some  inves t iga tors  
who found that  V m d e c r e a s e s  with age.  
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