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The comparative study of the capillary circulation in pr imary and secondary ar ter ia l  hypertension, 
especially of renal genesis, has been the subject of few investigations [6, 8, 10]. 

The object of the present investigation was to compare the capillary circulation in essential hypertension 
(EH) and in chronic diffuse diseases of the kidneys accompanied by hypertension (renal hyper tens ion-  RH). 
Paral le l  with this, the constituents of the plasma with a known effect on the suspension stability of blood 
(fibrinogen, globulins, fi-lipoproteins) were determined. The heparin activity of the blood plasma and the 
presence of ffbrinogen B, the effect of which on the capillary circulation had not previously been studied, 
also were investigated. 

E X P E R I M E N T A L  M E T H O D  

The method of contact microscopy, by means of a modified mass-produced MLK-1 contact luminescence 
microscope,  was used for the investigation [1]. Capillaries of the buccal mucosa served as the test  object. 
Altogether 33 persons with EH and 68 patients with RH were investigated. A control group consisted of 30 
subjects. 

To analyze the dependence of the capillary blood flow on the ar ter ia l  pressure  level the two groups of 
patients were divided into three subgroups depending on the severity of the hypertension, in accordance with 
the cr i te r ia  used to divide EH into stages in accordance with the WHO 1972 classification. The character  
of the blood flow (CBF) in the capillaries was assessed by the classification of Bloch and Ditzel, in V. F. 
Bogoyavlenskii's modification: K0) fast and uniform blood flow; K1) fast, bead-like blood flow; K2) interrupted, 
dots and dashes, pulsatile blood flow in places; K 3) granular,  to-and-fro blood flow with signs of stasis, and 
with the presence of empty capillaries. 

The fibrinogen concentration in the blood plasma was determined by a nephelo~netric method, the blood 
protein fractions by electrophoresis on paper, fi-lipoproteins by the method of Burstein and Samaille, the 
fibrinogen B concentration by means of fl-naphthol, and heparin activity by Sirmai's method. 

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

The capillaroscopie pictures in the two types of pathology were found to have much in common (Table 1). 
In patients of subgroup 1 edema of the pericapil lary tissues already was observed. The capillaries were con- 
str icted,  lengthened, twisted into figures of eight, corkscrews,  and spindles, and microaneurysms appeared. 
CRF was character ized as K0-K i. As the disease progressed,  these phenomena became intensified. The blood 
volume in the capillaries decreased.  CRF corresponded to K2-K 3 in degree I[ hypertension and K 3 in degree 
HI hypertension. However, differences also were found (Table 1), primari ly in the form of unequal changes 
in the a r te r io la r  and venular limbs of the capillary loops in the two types of hypertension. In RH the two limbs 
were constricted simultaneously and about equally. In EH the diameter of the a r te r io la r  limb was sharply 
reduced in stage I and thereaf ter  showed practically no change. These venular limbs, on the other hand, 
gradually became narrower  (Fig. 1). As the diseases progressed, these differences tended to disappear. For  
instance, whereas in stage I of EH the difference between these indices was highly significant (P < 0.01), in 
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Fig. 1. 

Fig. 2. 

Fig. 1 Fig. 2 

Capillaroscopic picture in stage I of EH. Magnification 11.6 • 3. 

Capillaroseopic picture in stag e KI of EH. Magnification 11.8 • 3. 

Fig. 3. Capillaroseopic picture in RH 
with a level of hypertension of the HI 
degree. Magnification 11.6 x 3. 

stage II the level of significance was lower (P < 0.05), and the difference disappeared completely in stage HI. 
The background of the surrounding t issues was brighter in EH than in RH, but the intensity of the pericapil lary 
edema was less.  

In hypertension of degree m the differences increased once again. Whereas in EH in this stage a sharp 
decrease in t issue perfusion was observed (Table 1, Fig. 2), in RH the picture was quite different (Fig. 3). The 
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TABLE 1. Compara t ive  Data on Changes in Indices  of Cap i l l a ry  Ci rcula t ion  in EH and RH 
('M *m) 

Index 

No. of capillaries in field 
of vision 

Diameter of arteriolar 
limb, I~ 

Diameter of venular 
limb, p 

Length of capillary, p 

Normal value 

18+_I ,2 

5,7-+0,2 

6.1-+0,2 
130• 

Disease 
I degree 

Hypertension 

EH 22• 
RH 24+ 1,0" 
EH 4,0-+0,2" 
RH I 4.3-+0,2" 
EH 5,7-+0,3" 
RH 4,6• 
EH 1 68+_9,1 * 
RH . 161 ,6+_6,2* 

iI degree 

20+1,1 
197_1,2~ 

3,5-+0.2 
3,7+0,2T 
4,7T0 2T 
4,0~022J" 

201.9+-14.2J" 
183,2+_8,9 

Legend.  H e r e  and in Table  2: * ) s ignif icance of d i f fe rences  f rom normal ;  
d i f fe rences  f rom cor responding  value in prev ious  group.  

III degree 

16+-1,3~ 
23• 

3,4-+-0,2 
3,8-+-0,2 
3,9+_0,3 
4,0• 

218,3+9,5 
I68,8• 

r s ignif icance of 

TABLE 2. Compara t i ve  Changes  in Blood Biochemis t ry  in EH and RH depending on Leve l  of 
Hyper tens ion  (M e m) 

Index 

Fibrinogen B, % 

Total protein, % 

A/G ratio, % 

/3 -Lipoproteins, mg % 

Heparin activity, sec 

Normal value 

0,22_+0,025 

6,5_+0,3 

1,5_+0,04 

600+-72,3 

6,3_+1,7 

Disease 

EH 
RH 
EH 
RH 
EH 
RH 
EH 
RH 
EH 
P,H 

I degree 

0,34+0,028" 
0,42-+0,03 
6,4_+0,2 
6,4_+0,2 

I ,47_+0,08 
1,24_+0,05* 

775,0_+129,0 
775,0_+99,1 

7,9_+0,7 
8,8-+0,8 

Hypertension 

II degree 

0,46_+0,03$ 
0,46+_0,04 
6,8--+0,2 
6,8-+0,2 
1,4_+0,05 

1,17-+-0,05 
856,0-+99,0" 
947,0_+107,5 

8,3+--0,6 
9,3-+I ,9 

iII degree 

0,46_+0,04 
0,48_+0,02 
6,9_+0,2 
6,9_+0,2 

1,34• 
1,14-+0,06 

943,6+_82,4 
992,0_+157,0, 

9,7_+0,8. 
l1,2_+1,4* 

background of the sur rounding  t i s s u e s  was pink and the pe r i c ap i l l a ry  edema was sharp ly  defined. The  d i ame te r  
and m t m b e r  of  the functioning cap i l l a r i e s  we re  inc reased .  Correspondingly  t h e i r  degree  of  deformat ion  was 
reduced,  the loops were  shor tened,  and they w e r e  m o r e  comple te ly  fi l led with blood. 

The  di rec t ion of the changes in the b iochemica l  indices was the s a m e  in both ca se s  (Table 2). F ibr inogen 
B appeared .  I t  was found in the pat ients  with hyper tens ion  of the II  (in 40% of  cases )  and III  deg ree  (in 50%). 
I ts  p r e s e n c e  in the blood of pa t ients  with RH was detected as ea r ly  as in degree  I hyper tens ion  (in 22% of cases ) ,  
and t h e r e a f t e r  the f requency of its detect ion i nc rea sed  (in 45% of c a s e s  with degree  1I of  hyper tens ion  and in 
65% of c a s e s  with degree  IID. Di rec t  co r re l a t ion  was found between the degree  of d is turbance  of CRF (the 
intensi ty of the sludging phenomenon) and the f ibr inogen B concentra t ion  ( r=  0.46, 0.67, and 0.65 fo r  h y p e r -  
tension of the I, II, and g l  degrees ,  r e spec t ive ly ,  in pat ients  with EH and r =  0.46, 0.52, and 0.61, r e spec t ive ly ,  
in pat ients  with RH) and between CRF and the f l - l ipoprote in  concent ra t ion  (r = 0.21, 0.30, and 0.52 in EH and 
r = 0.26, 0.52, and 0.61 in RH). A re la t ionship  of the opposi te  kind was obse rved  between CRF and the blood 
hepar in  act ivi ty  ( r = - 0 . 2 6 ,  - 0 . 3 7 ,  a n d - 0 . 4 6  in EH and r = - 0 . 4 2  a n d - 0 . 4 9  in RH). The detection of f ibr inogen 
B also was accompanied  by m a r k e d  e ry th rocy t e  aggregat ion.  

The  negat ive  effect  of  an i nc r ea s e  in the f ibr inogen B concentra t ion  and /3-1ipoproteins on the cap i l l a ry  
c i rcu la t ion  in hyper tens ive  s t a t e s  is in a g r e e m e n t  with data in the l i t e r a tu r e  [2, 11-13]. In the p re sen t  in-  
ves t iga t ion  a negat ive  effect  of f ibr inogen B, an indica tor  of  i n t r avascu l a r  clot t ing [4], on the cap i l l a ry  c i r c u -  
lat ion and the posi t ive  effect  of elevat ion of the blood hepar in  level ,  counterac t ing  e ry th roey te  aggregat ion,  
we re  es tab l i shed .  

Changes in the cap i l l a ry  c i rcu la t ion  w e r e  phasic  in c h a r a c t e r  in each type of hyper tens ion .  The dif-  
f e r ences  we re  r evea l ed  m o s t  c l ea r ly  in s tages  I and Ill and were  cons iderab ly  r educed  in s tage  lI .  In all  
probabi l i ty  this  r e f l ec t s  the dynamic c h a r a c t e r  of  the pathogenet ic  d i s tu rbances  in the two fo rms  of h y p e r -  
tension as well  as the c lo senes s  of  the pathogenet ie  m e c h a n i s m s  at a p a r t i c u l a r  s tage  of the d i sease  [3, 5, 7, 9]. 
The  unequal changes  in the  a r t e r i o l a r  and venular  l imbs  of the cap i l l a ry  loops detected at  impor tan t  s tages  
of  the d i sease  evidently r e f l ec t  d i f fe rences  in t h e i r  regatlation that  ex is t  a lso under  no rma l  condit ions.  
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An important factor in the search for methods of correcting emotional stress is the study of mechanisms 
of formation and triggering of endogenous stress-protective systems, to which, in the modern view, the positive- 
reinforcing and antfnocieeptive systems of the brain belong [4]. It can be tentatively suggested that one pos- 
sible way of triggering these antistressor systems may be by acting on specific acupuncture points, for the 
data already obtained are evidence that the use of acupuncture, in certain situations, can abolish a state of 
distress [8]. 

The object of the present investigation was to study the stress-protective action of acupuncture and to 
compare it with the effect of a typical antistressor agent from the group of benzodiazepine tranquilizers, 
namely diazepam, which has a distinct action on positive reinforcement systems and on antinociceptive mech- 
anisms [2, 5]. 

E X P E R I M E N T A L  M E T H O D  

ExperLments were carr ied out on 73 male rats weighing 250-300 g. Stress was induced by a modified 
Zabrodin's [7] technique, under conditions of immobilization, by electr ical  stimulation of the base of the tail 
(20 Hz, 10 msec,  30 V) with needle electrodes for 3 h, for periods of 30 sec every 2.5 rain. 

Electroacupuucture was carr ied out by means of standard acupuncture needles corresponding to the 
Da-Chui (TM-14) acupuncture point, throughoutthe period of s t r e s so r  stimulation. This point was chosen on 
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