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A method of determining the circulat ion t ime in albino ra t s  in the segment f rom the lungs 
to the dorsal  skin by means of an oxyhemograph is described.  A value of 7.7 =~ 0.5 sec was 
obtained for this pa rame te r .  

The velocity of the blood flow (VBF) is r ightly regarded  as among the most  important  of the hemo-  
dynamic indices. Various methods of record ing  the VBF in man have been described,  including that based 
on the use of an oxyhemograph [1, 3]. No descr ipt ions  of methods of determining the VBF by an oxyhemo- 
graphic method in labora tory  animals,  especial ly small  animals (albino ra ts) ,  could be found in the ac-  
cessible  l i tera ture .  
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Fig. 1. Recording of CT of an albino 
ra t .  Above: d iagram of apparatus  (ex- 
planation in text). Below: graphic r e c -  
ord of CT. A) Marker  of supply of ni- 
t rogen( l )  or oxygen (2); B) oxyhemo- 
gram;  graphic calculation of CT (in 
this case 8 sec) shown by broken lines; 
to be read f rom right to left. 

The suggested method consis ts  of determining the t ime 
requi red  for displacement of the oxyhemographic curve in r e -  
sponse to inhalation of ni trogen after  p re l iminary  breathing of 
oxygen. In this way the circulat ion t ime (CT) is obtained, and 
the VBF can be es t imated f rom it. 

The determination is easy in pract ice ,  and its details are 
as  follows (Fig. 1). The albino r a t  is placed in a modified 
Kogan's  immobil izing chamber  [2]. The modifications to the 
chamber  are  as follows: the head par t  of the chamber  (6) is 
fitted with a special  mouthpiece (5) andbypass  valve (3), with an 
e lec t r ica l  contact  for operating the marke r  which indicates the 
beginning of ni trogen administrat ion,  attached to the tape-wind- 
ing mechanism of the oxyhemograph.  The bypass  valve is con- 
nected with the oxygen and nitrogen cyl inders  (1) through re -  
ducing valves (2). In the upper par t  of the chamber  (7) a spe- 
cial window is cut out, through which the fold of skin to which 
the probe of the oxyhemograph is secured is exter ior ized.  As 
a p re l iminary  measure  the skin at this point is t rea ted  with 
Nikiforov's  mixture.  The probe of the instrument  is secured 
to a fold of dorsal  skin in the same place, 1 cm below the costal  
margin.  In this way the CT is recorded  in the segment:  l u n g s -  
blood vesse l s  of the dorsa l  skin. The CT is r ecorded  on a type 
036-M oxyhemograph adapted for h igh-speed winding of the 
paper tape (up to 2 mm/sec) .  
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After p re l iminary  heating of the t issues  by the small lamp of the probe, the oxyhemogram was r e -  
corded during inhalation of oxygen. The oxygen supply to the head part  of the chamber  was then replaced 
for  10-15 sec by a supply of nitrogen and the time f rom the moment of its entry into the chamber  to the 
beginning of the deflection of the oxyhemographic curve (Fig. 1) was measured.  This gave the value of the 
CT, f rom which the BVF could be est imated.  

The CT was determined several  t imes in success ion in the same animals and the ar i thmetic  mean 
value calculated. In investigations on intact albino ra ts ,  the CT for the segment of the blood s t ream f rom 
the lungs to the dorsal  skin vesse l s  was 7.7 ~- 0.5 sec (4-10 sec). Differences in the value of the index were  
eliminated as a resul t  of the repeated measurements .  Besides the method of determining CT descr ibed 
above, a polarographic method of its determinat ion descr ibed by Chernyakov [51 also was tested. A ser ies  
of experiments  was ca r r i ed  out in which the CT was recorded  simultaneously by two ins t ruments :  the 
oxyhemograph and the polarograph.  The marker  of adminis t rat ion of nitrogen was operated on both in- 
s t ruments  simultaneously,  thus facilitating compar ison  of the resul ts .  

The Soviet PA-3 polarograph with cer ta in  modifications and improvements  [4] was used. The active 
electrode,  consist ing of a metall ic needle with an exposed platinum surface of about 0.05 mm 2, was in- 
ser ted  into the skin fold to which the oxyhemograph probe was secured.  The re fe rence  electrode was a 
calomel electrode with KC1 agar  bridge,  fixed to the an imal ' s  tail. 

The CT recorded  polarographical ly  was found to be significantly (P < 0.001) longer than when re -  
corded by the oxyhemographic method, and its value was 14.4 • 1.2 sec (9.1-19.7 sec). The possible ex- 
planation is that when CT is determined by the polarographic  method, the t ime taken for oxygen to diffuse 
f rom the blood vesse l s  into the t i ssues  is also recorded.  
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