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A simple method is descr ibed for  compar ing severa l  photomicrographs ,  p repared  by in t ra-  
vital microscopy,  one af ter  the other  at short  intervals  in o rder  to evaluate the state of the 
blood flow in the mic rovesse l s .  
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An extremely important  pa r ame te r  in the study of the microc i rcu la t ion  is the state of the blood flow 
in the capi l lar ies ,  precapi l la r ies ,  a r te r io les ,  venules, and shunts. In most  cases  the invest igator  can only 
make an approximate est imate  of its value on the bas is  of biomicroscopic  observation,  and the documenta-  
tion is often a s imple written statement or a ser ies  of photographs. Measurements  of the velocity and objec-  
tive recording  of the state of the blood flow in these vesse ls  have not yet  obtained general  application be-  
cause of technical difficulties. 

Special microf i lming [3] and, in par t icular ,  television b iomicroscopy with videorecording [4l a re  p e r -  
haps the best  methods of obtaining and preserv ing  full and objective information on the state of the m i c r o -  
circulat ion obtained experimentally.  However, the need for  specialized and expensive equipment and m a -  
ter ia ls  have so far  res t r ic ted  the extensive use of these methods. Different methods of measur ing or  ca l -  
culating the velocity of movement  of blood in capi l lar ies  [1, 2, 5, 6, 8, 9] a re  only relat ively accurate ,  or 
they cannot be used for  continuous observation and recording of changes in the blood flow in mic rovesse l s .  

The s implest  and most  widely used method of record ing  the state of the microc i rcu la t ion  is photo- 
micrography with a very short  exposure. However, the photographic print  obtained by this method gives 
informatiori only on the degree  of d ispers ion of the blood cel ls  and their  shape, the cha rac t e r  of aggrega-  
tion of the red cells  or  its absence, and the rat io betweencel ls  and plasma in the vessels .  No information 
on movement of the blood in the vesse ls  is given by a separa te  photograph. 

Fo r  a number of yea r s  we have used a simple method of obtaining ser ia l  photographs one after  the 
other  at definite intervals  to provide additional objective information on the blood flow in very small  ves -  
sels. Observations a re  made and photographs taken of the microc i rcu la t ion  in the r a t  mesen te ry  or  in the 
mucous membrane  of the re t robuccal  pouch of the hams te r  on an apparatus for  intravital  microscopy,  
mounted on the base  of an MBI-6 microscope ,  using a c a m e r a  ocular  giving a magnification of 10 t imes and 
objectives with magnifications of 10, 20, 40, and 60 t imes (the last three with oil o r  water  immersion).  The 
mesentery  of the small  intestine or  appendix, removed under urethane anesthesia,  is quickly placed in the r -  
mostable medium consist ing of the biologically neutral silicone fluid PMS-500, forming a thin watert ight 
film on the sur face  of the mesen te ry  which prevents  drying. This liquid acts at the same  t ime as the im-  
mers ion  medium. High-sensit ivi ty aerial  photographic film is used for  photography, and the source  of light 
is a type ISSh-500 photoflash giving flashes of the o rder  of severa l  microseconds  so that individual blood 
cells  can be recorded  on the film and distinguished whatever  the velocity of blood flow. An ordinary photo- 
flash bulb can also be used, but in that case  fewer photographs can be taken and the interval between suc-  
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Fig. 1. Venous co l lec tor  loop (1) and mouths of two 
venules (2, 3) in rat  mesen te ry  in acute phase of burns:  
a, b) ser ia l  photographs before  t reatment ;  c, d) 2 h af ter  
t rea tment  {subcutaneous infusion of gemodez).  

cess ive  photographs is longer.  By means  of the ISSh-50 lamp, frequent photographs can be taken, i.e., every 
5 sec - the t ime required  to wind the film af ter  taking the previous photograph. These intervals  can be in- 
c reased .  

Compar i son  of the position of individual cel ls  o r  clumps of cel ls  in a se r ies  of photographs makes it 
possible to de te rmine ' the  forward movement  of the blood in a par t icu lar  vesse l  or  its cessat ion,  and the 
l ineari ty of the movement  and its slowing; if the interval between the f r ames  is very short  and can be p r e -  
c ise ly  measured  and the photographs a re  standardized,  the velocity of movement  of the blood cel ls  can also 
be calculated.  
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Fig. 2. Serial photographs, a, b, c) of part  of m i c r o c i r c u -  
lation in rat mesentery  in acute phase of burns:  I, 2, 3) 
clumps of red cel ls  moving very slowly in shunt vessel .  

Several ser ia l  photographs of two a reas  of the r a t  mesentery  24 h af ter  an extensive, deep burn of 
the skin of the trunk a re  given as examples. The photographs a and b in Fig. 1 were  taken at an interval of 
20 sec. Substantial changes taking place during this interval,  i.e., in the position of the blood cel ls  and their  
aggregat ions in the venous col lec tor  loop 1, can be seen which reflect  the forward movement  in the loop, 
although signs of a dis turbance of the normal  s t ruc ture  of the blood flow will be apparent.  No changes in 
the position of the blood cel ls  took place during the 20 sec in the mouths of the venules 2 and 3. Large  
clumps of cells  block these vessels  and prevent  the flow of blood among them. Photographs c and d of the 
same area  were  also taken at an interval of 20 sec,  but 2 h after  infusion of the product  gemodez, a Soviet 
preparat ion of low-molecular -weight  polyvinyl-pyrroi idone,  into this rat. In this ca se  changes a re  evident 
also in the venules 2 and 3, indicating that under the influence of t reatment ,  the la rge  aggregates  had broken 
up into smal le r  clumps or  into separa te  red cells,  and that the forward movement  of blood had resumed in 
the venules. 

Three  success ive  photographs of the same area  in the mesen te ry  of a rat  in the acute phase of burns, 
taken at 10-sec in te rva l s ,  a re  shown in Fig. 2. During this t ime aggregates  1, 2, and 3 moved a negligible 
distance along the vessel.  Consequently, forward movement  of blood is present  in this vessel ,  but it is very  
slow. By means of such photographs the approximate velocity of movement of aggregates  in a given vessel  
can be calculated. 

The method can also be u s e d t o  demonst ra te  an oscillating, to -and- f ro  movement  of blood if present ,  
and so on. 

The method descr ibed above must  not be regarded  as a precis ion method. However, it is a c o m p a r a -  
t ively simple and convenient method of obtaining objective information on the movement  of blood in the 
microc i rcu la to ry  sys tem and can be a valuable addition to the written records  of experiments  and also used 
fo r  the preparat ion of i l lustrat ive mater ia l .  
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