
For  example, if to obtain representa t ive  data no fewer than 2000 points have to be counted per mac ro -  
scopic or microscopic  section of an organ, and on the f i rs t  application of the grid only 500 points corresponded 
to the par t icular  component being studied, repeated random applications of the grid at different angles to the 
same section or to subsequent sections must  be car r ied  out at least four times. The resul ts  of the calcula-  
tions are  added separate ly  for each s t ructura l  component (vessels,  glomeruli ,  and so on), and for the section 
as a whole. Fo r  instance, if the component studied corresponded to 200 of a total of 2000 points, it would be 
0.1 (or 10%) of the whole volume of the organ. 

The grids as described above have been tested in s te reomet r ic  investigations of macroscopic  and m i c r o -  
scopic preparat ions  and have given good resul ts .  They can be recommended for wide use in morphomet r ic  
and s te reomet r ic  investigations. 

i. 

2. 
3. 
4. 
5. 
6. 

LITERATURE CITED 

G. G. Avtlandilov, Arkh. Pat. ,  No. 4, 89 (1961). 
G. G. Avtlandilov, Arkh. Pat. ,  No. 6, 76 (1972). 
G. G. Avtlandilov, Morphometry in Pathology [in Russian] ,  Moscow (1973). 
S. A. Saltykov, Stereometr ic  MetaHography [in Russian] ,  Moscow (1970). 
E. Weibel, Morphometry of the Human Lungs [in Russian] ,  Moscow (1970). 
A. Hennig, Mikroskopie, 12, 174 (1957). 

A M E T H O D  OF R E P R O D U C I N G  V E R T E B R A L  
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A method of reproducing the ver tebra l  a r te ry  syndrome in chronic experiments  on dogs is sug- 
gested. Under general  anesthesia two horseshoe-shaped electrodes  are inserted into the ver te -  
bral  canal at the selected level and fixed, and wires  connected to them are brought out on the 
pos te r ior  surface of the neck. Rheographic and thermomet r ic  changes ar is ing in response to 
stimulation by the e lectrodes  and to measured electr ical  stimulation were investigated. 

KEY WORDS: ver tebral  a r t e ry  s y n d r o m e -  experimental  reproduction; horseshoe-shaped 
electrode. 

The ver tebral  a r t e ry  syndrome is frequently encountered in clinical neurology. A decisive role in its 
clinical manifestations is played by the action of pathologically changed surrounding s t ruc tures  on the a r t e ry  
and its sympathetic plexus. Its pathogenetic mechanisms can be studied by experimental  reproduction of the 
syndrome. 

No way of reproducing the ver tebral  a r t e ry  syndrome could be found in the accessible  l i terature.  The 
only papers that were relevant dealt with the experimental  study of the pathogenesis of its various symptoms 
in acute [1, 2, 5] and chronic [3] experiments.  A method of reproducing ver tebra l  a r t e ry  syndrome has been 
developed by the wr i te r s  in dogs. Under morph ine -e the r  anesthesia an incision is made along the pos ter ior  
border  of the s ternomastoid muscle. The t issues  are separated and the neurovascular  bundle re t rac ted  me-  
diallyo The edges of the t r ansverse  p rocesses  of the ver tebrae  bounding the region of the ver tebral  a r te ry  

Problem Labora tory  for Vertebrogenic Diseases  of the Nervous System, Department of Nervous Dis-  
eases,  Kazan' Medical Institute. (Presented by Academician of the Academy of Medical Sciences of the USSR 
E. V. Shmidt.) Translated f rom Byulleten'  ]~ksperimental 'noi Biologii i Meditsiny, Vol. 83, No. 1, pp. 95-96, 
January,  1977. Original ar t icle  submitted June 14, 1976. 

This material is protected by copyright registered in the name of Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. No part 
of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, 
microfilming, recording or otherwise, without written permission of the publisher. A copy of this article is available from the publisher for $ Z50. 

113 



1 

3 6 

8 9 

2 ~ 

\ ,  

Fig. 1. Diagram showing position of horseshoe-shaped  e lec-  
trode in t r ansve r se  foramen of cervical  ve r t eb ra  of a dog: 
1) spinous process ;  2) r ight  t r ansver se  process ;  3) t r ansver se  
foramen; 4) left ver tebra l  ar tery;  5) outer blade of electrode;  
6) inner blade of electrode; 7) pointed sc rews  of outer blade; 
8) vinyl chloride insulation; 9) insulated wire. 

chosen for stimulation caudally and crania l ly  are  then exposed. Par t s  of these p rocesses  are  nibbled away and 
the blades of two horseshoe-shaped stainless  steel e lect rodes  are inserted into the bony canal of the ver tebral  
a r t e ry  in opposite directions.  Each electrode is fixed to the anter ior  wall of the bony canal by two screws,  . 
held in the other (the one not inserted into the canal) blade of the horseshoe-shaped electrode. The whole e lec-  
trode except that par t  of it which is introduced into the canal is insulated from the surrounding t issues by vinyl 
chloride tube (Fig. 1). After the electrodes have been inserted,  their position is checked roentgenotogically. 
The wires connected to the e lectrodes  are brought out through the pos te r ior  surface of the neck. The opera -  
tion wound is filled with penicillin and closed in layers  without drainage, the wires  are fixed to the skin by two 
or  three silk sutures.  The par ts  of the wires remaining outside are  coiled and tied with silk thread. The ani- 
mal is used for investigation 7-10 days after the operation (when the wound has healed). 

The method of reproducing the ver tebra l  a r te ry  syndrome described above can be used: 1) to limit the 
a rea  of e lec t r ica l  stimulation to s t r ic t ly  defined parts  of the ver tebra l  a r t e ry  with minimal leaking of cur ren ts  
to other t issues,  2) to vary  both the size of the area  stimulated and its position at different levels of the ver te -  
bral  a r t e ry  in the bony canal, 3) to introduce e lect rodes  without difficulty because of their horseshoe shape, 
which also minimizes  tissue t rauma,  and 4) to fix each electrode securely  and independently to a par t icular  
ver tebra ,  without infringing the biomechanical conditions in the zone of this bony canal, the only one in the 
body to be movable. 

The method thus provides the c losest  possible approximation of the experimental  conditions to the cl in- 
ical  conditions for production of the syndrome and enables it to be studied over a long period of time (3-10 
months). 

The wr i t e r s  investigated the rheographic  [4] and de rmato the rmomet r i c  changes recorded at various 
t imes after  implantation of the electrodes.  A pulsed cur ren t  f rom the ISE-01 apparatus (5-10 V, 100 Hz) was 
applied to the e lect rodes  for 30 sec. 

Immediately  after stimulation the blood volume in the ve r t eb ro -bas i l a r  sys tem in five experiments  was 
reduced by 19.5-50%. The skin tempera ture  in the limbs on the side of the implanted electrodes  was always 
raised.  The mean value of the tempera ture  a symmet ry  was 0.9~ During control measurements  before the 
operation no a symmet ry  was detected in the same animals. 

The animals were killed 5-8 months after the investigations and angiography of the ver tebra l  a r te r ies  
and pos tmor tem verification of the position of the e lect rodes  were car r ied  out. In four animals the lumen of 
the a r te r ies  at the site of implantation of the e lect rodes  was constr icted,  in conformity with the well-known 
morphological  picture of the ver tebrogenic  ver tebra l  a r t e ry  syndrome. The position of the e lectrodes  was un- 
changed. There  was no inf lammatory reaction around them. 
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