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Local injection of 0.1 ml 0.1% his tamine gives a g rea t e r  increase in pO2 and a g rea t e r  
fur ther  increase  in pO 2 in response to inhalation of oxygen in e lder ly  pe rsons  than in p e r -  
sons aged 18-35 yea rs .  The same dose of histamine leads to a g rea t e r  increase in the 
number  of functioning skin capi l lar ies  in the elderly.  

A disturbance of vascu la r  react iv i ty  is the frequent cause of development of regional hypoxie states 
of c i rcu la to ry  origin in e lder ly  and old people [8]. The study of responses  of capi l lar ies ,  at which level 
oxygen is exchanged between the blood and t issues ,  to regula tory  influences at different age periods and of 
the significance of these r e sponses  to the oxygen supply to the vascu la r ized  t issues  is therefore  of g rea t  
theoret ical  and prac t ica l  importance.  

Injection of histamine was used as the function tes t  for  the a s sessment  of age differences in the ef- 
fects  of humoral  fac tors  on the terminal  circulation.  The effect of histamine on the cutaneous capi l lary  
circulation and on the oxygen tension in the subcutaneous cel lular  t issue in young and elderly subjects was 
studied. 

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

The oxygen tension (pO2) was determined in the subcutaneous cellular  t issue of the left f o r e a r m  by a 
polarographic  method [3] during tes t  inhalation of oxygen for  10 min. Histamine solution (0.1 ml) in a dilu- 
tion of 10 -3 g / m l  was injected subcutaneously at a distance of 0.8-1 cm f rom the tip of the exposed e lec-  
t rode,  when the pO 2 level, which had r i sen  during the inhalation of oxygen, had returned to its initial va lue .  
After  pO 2 had become stabilized at its maximal level af ter  injection of histamine (which required  about 15 
rain) a fur ther  test  inhalation of oxygen for  10 rain was ca r r i ed  out.  The indices of the increase  in pO 2 dur-  
ing the oxygen test  against the background of histamine injection were calculated relat ive to the pO 2 level 
in the subcutaneous cel lular  t issue determined after  injection of histamine and before the oxygen test .  Al-  
together ,  16 clinically hea l thypersons  aged 60-74 years  and 7 healthy persons  aged 18-35 yea rs ,  forming 
the control group, were investigated. 

The effect of his tamine on the cutaneous capi l lary  circulat ion was studied in 20 cliniealIy healthy 
persons  aged 60-79 years  and 15 healthy persons  aged 18-35 yea r s  (control group). The state of the t e r m -  
inal circulat ion was recorded  by studying the capi l laroscopic  picture of the nailbed of the left index finger 
by an optical mic roscopic  method. The resul t s  were recorded  objectively by photomicrography.  

Statistical analysis  of the resu l t s  was ca r r i ed  out by the difference method. 
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T A B L E  1. D y n a m i c s  of pO 2 in Subcutaneous  C e l l u l a r  T i s s u e  d u r i n g  
Oxygen  Inha la t ion  T e s t  in D i f f e r e n t  Age G r o u p s  and b e f o r e  and a f t e r  
L o c a l  In j ec t ion  of 0.1 ml  0.1% H i s t a m i n e  (M * m) 

1- Yo  s.bjects I Elderly subjec  
Index before hist- after hist- [before hist- after hist- 

famine inJec, amine injee.lamine injecl amine injee. 
I 

Latent period of increase in ] 
pO 2 (in sec) . . . . . . . . . . . . .  I 19,1~2,01 

Time taken to reach hatf of 
l eve l  of maximal increase in 
pO x (in sec) . . . . . . . . . . . . .  115 ,7 - - - - -31 ,78  

Iner in ~02 dwjn~ first minute 
of i'n~a]~axi-on (in'flare Hg) . . . .  11,1~2,08 

Incr. in POz during first 2 rain 
(in mm-Hg) . . . . . . . . . . . . . . .  

Incr, in pO z during inhalation 
(in mm Hg) . . . . . . .  . . . . . . .  

Time taken to reach maximal 
level of pO z (in sec) . . . . . . .  

Latent period of deer. in pox 
aIter ihhalation of oxygen 
(in sec) . . . . . . . . . . . . . . .  22,7~4,49 

Dt~alion of deer. in pO z 
(in see) . . . . . . . . . . . . . . . .  336,2----- 102,7 

21,6~ 4,16 

42.4-*- 11,62 

400,3~48,91 

19,9~2,34 

133,3~ 15,97 

9,7~2,08 

20,1~4,47 

50,7~ 11,27 

410~42,27 

18,4~3,24 

389,4~ 102,7 

23,9+3,04 

152,5-"- 24,21 

7,3 ..+- 1,64 

13,4--2,52 

33,1"*-4,48 

519,9--26,04 

35,8-----4,42 

475 4-----31,7 

14,8~ 1,59 

193,7+22,34 

14,5~2,74 

27,2-+-3,97 

74,6 .+. 12,37 

564,1-22,85 

29,8-----4,11 

786,r +- 18o,69 

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

A f t e r  l o c a l  i n j ec t i on  of h i s t a m i n e  the  pO 2 l e v e l  in the  s u b c u t a n e o u s  c e l l u l a r  t i s s u e  of the  young s u b -  
j e c t s  w a s  53.2 ~- 5.76 m m  Hg ( in i t i a l  v a l u e  46 4- 6.14 m m  Hg), wh i l e  in the  e l d e r l y  s u b j e c t s  the  c o r r e s p o n d -  
hag v a l u e s  w e r e  35.7 4- 4.67 and 51.1 + 7.07 m m  Hg. In the  age  g r o u p s  s t u d i e d ,  the  i n c r e a s e  in pO 2 in the  
s ubcu t aneous  c e l l u l a r  t i s s u e s  in r e s p o n s e  to i nha l a t i on  of oxygen  a l s o  w a s  i n c r e a s e d  u n d e r  the  in f luence  of  
h i s t a m i n e  (Table  1). 

M e a n w h i l e ,  the  l a t en t  p e r i o d  and d u r a t i o n  of the  d e c r e a s e  in PO2 in the  s u b c u t a n e o u s  c e l l u l a r  t i s s u e  
wi th  the  change  f r o m  the i nha l a t i on  of oxygen  to i nha l a t i on  of  a i r  showed  no s i g n i f i c a n t  change  in e i t h e r  the 
young o r  the  e l d e r l y  age  g r o u p s  (Tab le  1). Th i s  m e a n s  tha t  h i s t a m i n e  had  no  s i g n i f i c a n t  a c t i o n  on the i n -  
t e n s i t y  of oxygen  c o n s u m p t i o n  by  the s u b c u t a n e o u s  c e l l u l a r  t i s s u e  o r  on the i n c r e a s e  in the  pO 2 l e v e l  in -  
duced  by  i t ,  and a l s o  tha t  the  i n c r e a s e  in pO 2 in the s u b c u t a n e o u s  c e l l u l a r  t i s s u e  d u r i n g  i nha l a t i on  of  oxygen  
w a s  due to an i m p r o v e m e n t  in  the  oxygen  s u p p l y  to  th i s  t i s s u e .  

The  e l e v a t i o n  of the  i n i t i a l  pO 2 l e v e l  and the i n c r e a s e  in pO 2 p r o d u c e d  by  the  a c t i o n  of  h i s t a m i n e  d u r -  
ing i nha l a t i on  of oxygen  in e l d e r l y  p e r s o n s  w e r e  s i g n i f i c a n t l y  g r e a t e r  (F ig .  1) than  in s u b j e c t s  aged  18-35  
y e a r s  (Table  i ) .  In add i t ion ,  in the  e l d e r l y  s u b j e c t s ,  by  c o n t r a s t  wi th  the  c o n t r o l  g r o u p ,  d u r i n g  i nha l a t i on  
of  h i s t a m i n e  the l a t e n t  p e r i o d  of  i n c r e a s e  in pO 2 d u r i n g  i nha l a t i on  of  oxygen  w a s  d i s t i n c t l y  s h o r t e n e d  and 
the  r i s e  in pO 2 d u r i n g  i nha l a t i on  f o r  1-2 min  w a s  i n c r e a s e d  (Table  1), i . e . ,  i n d i c e s  r e f l e c t i n g  the s t a t e  of 
c a p i l l a r y - t i s s u e  d i f fus ion  of oxygen  a l l  showed an i n c r e a s e  [3, 12]. 

The c a u s e  of the  age  d i f f e r e n c e s  in the ac t i on  of h i s t a m i n e  on the  pO 2 l eve l  b e c a m e  c l e a r  when the e f -  
f e c t  of  t h i s  s u b s t a n c e  on the c u t a n e o u s  c a p i l l a r y  c i r c u l a t i o n  w a s  e x a m i n e d  in p e o p l e  of  d i f f e r e n t  a g e s .  A 
c l e a r  r e a c t i o n  to  h i s t a m i n e  w a s  o b s e r v e d  in a l l  s u b j e c t s .  The c a p i l l a r o s c o p i c  b a c k g r o u n d  b e c a m e  p i n k e r  
than  b e f o r e  b e c a u s e  of  d i l a t a t i o n  o f  the  a r t e r i o l e s  of  the  s u b p a p i l l a r y  p l e x u s .  In  80% of the young s u b j e c t s  
and in a l l  the  s u b j e c t s  aged  60-79 y e a r s  the  c l o u d i n e s s  of  the b a c k g r o u n d  of the  f i e ld  of v i s i o n  w a s  i n c r e a s e d  
b e c a u s e  of an i n c r e a s e  in c a p i l l a r y  p e r m e a b i l i t y .  The d i a m e t e r  of bo th  the  a r t e r i a l  and the  v e n o u s  l i m b s  
of  the  c a p i l l a r i e s  w a s  i n c r e a s e d .  The  c a p i l l a r y  b lood f low w a s  a c c e l e r a t e d  in 90% of  s u b j e c t s .  An i n c r e a s e  
in the  n u m b e r  of func t ion ing  c a p i l l a r i e s  w a s  c h a r a c t e r i s t i c .  

The  age  d i f f e r e n c e s  in the  e f f ec t  of  h i s t a m i n e  on the c u t a n e o u s  c a p i l l a r y  c i r c u l a t i o n  c o n s i s t  of an i n -  
c r e a s e  in the  l a t e n t  p e r i o d  of  the  r e s p o n s e  in s u b j e c t s  aged  60-79 y e a r s ,  a d e c r e a s e  in the  r a t e  of  i t s  d e -  
v e l o p m e n t ,  p r o l o n g a t i o n  of  the  r e s p o n s e ,  and a l a r g e  i n c r e a s e  in the  n u m b e r  of  open c a p i l l a r i e s .  

The p r i n c i p a l  w a y  in w h i c h  h i s t a m i n e  i s  i n a c t i v a t e d  in m a n  i s  by  m e t h y l a t i o n  fo l lowed  by  the  a c t i o n  
of  d i a m i n e  o x i d a s e  [4]. Since the  ac t iv i ty~of  s e v e r a l  e n z y m e s  f a l l s  d u r i n g  aging  [5, 6, 9, 11], i n a c t i v a t i o n  of  
the  i n j ec t ed  h i s t a m i n e  w a s  p r e s u m a b l y  r e t a r d e d .  Th i s  a s s u m p t i o n  i s  c o n f i r m e d  by  the p r o l o n g a t i o n  o f  the  
r e s p o n s e  of  the  c u t a n e o u s  m i c r o e i r c u l a t i o n  to  h i s t a m i n e  {Fig.  2),  I t  h a s  a l s o  been  shown tha t  du r ing  aging  
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Fig. 1. Capillarograms of nailbed of left ring finger before (A) and after (B) local injection of histamine: 
A) background of field of vision transparent, capillary branches spastic in form, intermediate limbs di- 
lated. Nine functioning capillaries in 1 mm of the field of vision. Capillaroscopy: background of field of 
vision pale pink, capillary blood flow granular, moderately slow B) background of field of vision slightly 
clouded. Dilatation of arterial and venous branches of capillary loops. Clear intensification of pattern of 
subcapillary venous plexus. Fourteen functioning capillaries in 1 mm of field of vision. Capillaroscopy: 
background of field of vision much pinker than before, capillary blood flow homogeneous and moderately 
fast. 

Fig. 2. Effect of local injection of histamine on cutaneous capillary circulation at different age periods: 
1) latent period of response; 2) rate of development of response; 3) duration of response; 4) increase in 
number of functioning capillaries. Shaded columns represent young subject, black columns represent el- 
derly subject. 

ne rvous  influences on s t r u c t u r e s  and function a re  weakened [7] while the sens i t iv i ty  of the blood v e s s e l s  to 
h i s tamine  i n c r e a s e s  in the cour se  of the i r  denervat ion [2]. Final ly ,  in e lde r ly  and oId p e r s o n s ,  thyroid  
function is d e p r e s s e d  [1, 10]. Meanwhile,  in a thy reos i s  the action of h i s tamine  on the blood v e s s e l  wall  is 
s t rengthened [2]. 

All these  f ac to r s  a re  evidently respons ib le  for  the m o r e  marked  changes in the cutaneous m i c r o c i r -  
eulation in e lde r ly  p e r s o n s  during injection of h i s tamine .  
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