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A type of grid for planimetr ic  investigations of macroscopic  and microscopic  objects with equi- 
distant nodal points of " z e r o "  thickness is suggested. The method of per forming the s t e reo-  
logical investigation is described. Formulas  are  suggested for determining the necessa ry  
number of counts of points in o rder  to enable representa t ive  data to be obtained for the quota 
of a s t ruc tura l  component in the specimen studied with 95% confidence limits. Formulas  for 
calculating the bulk density of a s t ruc tura l  formation in a macroscopic  and microscopic  object 
with calculation of stat ist ical  indices are given. 
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Among known methods of planimetr ic  analysis of macroscopic  and microscopic  objects in morphology, 
the " f i e l d s "  method has achieved wide popularity (see Avtandilov [3]). The principles of probability theory 
on which it is based enable the resul ts  to be checked and s te reomet r ic  analysis to be carr ied  out to an as -  
signed level of significance when determining the quota of a s t ructural  component in the specimen studied. The 
actual technique involves the use of special  planimetr ic  grids with nodal points. Grids (or lattices), differing 
in the number of intersect ions of lines (points), the distance between them, and the method of their a r range-  
ment, have been described [1, 3-6]. 

The suggested variant  of planimetr ic  grid has equidistant points. The points of this grid form the apices 
of black tr iangles,  forming the boundary separat ing the white and black areas  of the grid, where the thickness 
is " z e r o . "  The triangles are arranged in the plane of the grid so that the distance between the apices is the 
same in all directions. The planimetric grid can be used at all levels of morphometr ic  and s te reometr ie  
analysis. 

For  macroscopic  investigations of anatomical sections of organs the grid is prepared as follows. The 
specimen (Fig. la) is photographed on the neces sa ry  scale on FT-2  technical photographic film or its outlines 
are  traced on washed x - r ay  film ( t ransparent  plastic). The size of the lattice must  exceed the size of the ob- 
ject to be analyzed and, when placed on the section, it must cover  it completely (Fig. lb). The number of 
points and the distance between them on the lattice can have any values depending on the size of the organ. 
However, since the accuracy of the " f i e l d s "  method depends on the number of points counted, the distance 
between them is best  made as small as possible. Experience has shown that in macroscopic  investigations 
the points should not be c loser  than 5 mm, for if the distance is less counting is more difficult. 

In all cases  of macroscopic  s te reomet r ic  investigations it is better to use planimetric grids in which the 
distance between the nodal points is 10 mm. 

For  microscopic  s te reomet r ic  and planimetr ic  investigations another grid is used (Fig. 2), which has 
60 nodal points. The method of preparat ion of these ocular  grids was described previously [2] : The specimen 
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Fig. 1. Planimetric grid for macroscopic stereological investigation: a) planimetric grid for 
macrostereometric investigation; b) grid placed on transverse section through head of dog's 
pancreas; points corresponding to parenchyma, stroma, vessels, and ducts are counted. 

Fig. 2. Ocular insert and planimetric grid for microstereometric analysis of histological 
section. 

i s  copied photographica l ly  so that i t s  d i a m e t e r  does not exceed 8 mm. A pos i t ive  is  made  on f i lm and in se r t ed  
into the ocu la r  on the suppor t  for  i n s e r t s .  

In p l an ime t r i c  ana lys i s  by Glago tev ' s  " f i e l d s "  method the accu racy  of the r e s u l t s  depends on the num- 
b e r  of points counted. F o r  this  r eason ,  de te rmina t ion  of the n e c e s s a r y  number  of counting points with which 
the r e s u l t s  wil l  be s igni f icant  with the confidence l imi t s  adopted is  of defini te  i n t e r e s t  (in m e d i c o - b i o log i ca l  
r e s e a r c h  a 95% level  of s igni f icance  i s  usua l ly  r e g a r d e d  as adequate). F o r  these pu rposes  i t  is  suggested that 
the equation (1) below be used,  by means  of which af te r  the p r e l i m i n a r y  counts of a sma l l  group of points ,  the 
n e c e s s a r y  and adequate number  of counts can be de te rmined .  Accord ing  to this equation, to obtain r e p r e s e n t a -  
t ive r e s u l t s  N points pe r  sec t ion  mus t  be counted: 

400 (100--M) (i) 
N---- M , 

where  M is  the number  of points co r r e spond ing  to a p a r t i c u l a r  s t r uc t u r a l  component  when the total  number  of 
points  counted p e r  sec t ion  is 100. Af te r  p r e l i m i n a r y  es t ima t ion  by Eq. (1~, the n e c e s s a r y  number  of 
counts of the points  is  e s tab l i shed  and the inves t iga t ion  continued until N points have been chosen. A s t a t i s t i c a l  
ana lys i s  of the r e s u l t s  is  then c a r r i e d  out and the bulk densi ty  (V v) of the s t r u c t u r a l  components  of the organ 
de t e rmined  f rom the ra t io  between the number  of points co r re spond ing  a l toge ther  to the s t r u c t u r a l  component  
(m) and to the whole sec t ion  (N): 

Vv ~ (2) 

the s tandard  deviat ion of the bulk dens i ty  of the p a r t i c u l a r  s t r u c t u r a l  component is  de t e rmined :  

G = _ ]fV~ (l --V~), (3) 

and the sampl ing  e r r o r :  

m -  l r  ~ (4) 

and the coeff ic ient  of va r i a t ion :  

a 
c -  V~ (5) 

a re  ca lcula ted .  

If the organ is  sma l l  in s ize  and if the number  of points co r r e spond ing  to it is  l e s s  than that r equ i red  to 
obtain r e p r e s e n t a t i v e  s a m p l e s ,  the number  of n e c e s s a r y  points can be obtained by repea ted  random appl icat ion 
of the gr id  to the same  sec t ion  of the organ or  to s e v e r a l  sec t ions ,  followed by summat ion  of a l l  the r e su l t s .  
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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. 
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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  

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

]~. I .  B o g d a n o v ,  M. F .  I s m a g i l o v ,  
a n d  A. Y a .  P o p e l y a n s k i i  

UDC 616.134.9-008.6-092.9 

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 


