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The most  feasible method of evaluating the activity of the ar ter iovenous anas tomoses ,  it must  be 
considered,  is by injecting par t ic les  which cannot pass through the capi l lar ies  into the a r te r ia l  sys tem 
and then determining thei r  content in the venous blood [6, 10]. Instead of the spherical  globules of var ious 
sor t s  which have been used for this purpose [10, 11], it was decided to use hens '  e ry throcytes ,  the m e a s -  
urements  of which were found to be from 10 • 16 to 11 • 17 #, essent ia l ly  l a rger  than the d iameter  of the 
capi l lar ies  in cats,  the animals used for the experiments.  Because of the short duration of the experi-  
ments  the antigenic proper t ies  of the ery throeytes  were disregarded.  A 25% suspension of e ry throcytes  
in Ringer ' s  solution was used. 

To assess  the over -a l l  activity of the ar ter iovenous anas tomoses  the coefficient of activity Kava was 
calculated. It is defined as the rat io between the total number  of par t ic les  passing into the vena cava (B) 
and the number originally injected into the aorta  (A): 

B 
Kava: A " 

The value of this coefficient may va ry  f rom 0 to 1 (Fig. 1). 

The total number  of injected par t ic les  was determined f rom the formula 

A = 103.Vo.a, 

where V 0 represen ts  the volume of suspension (in ml), a is the number  of par t ic les  (erythrocytes)  in 1 
m m 3 of suspension (determined in a hematological  counting chamber) .  

The number of par t ic les  passing into the vena cava was calculated f rom the formula  

B = 10a. Vm.bm, 

where V m represen t s  the total circulating blood volume (in ml) and b m the number  of par t ic les  contained 
in 1 mm 3 venous blood (mean value f rom resul ts  of blood samples during five rec i rcula t ions ,  the t ime 
n e c e s s a r y  for  even distribution of the par t ic les  while they remain  in active circulation).  The value of bm 
was calculated by the following formula:  

Zbn 
B i n - -  n ' 

where ~.bn represen ts  the total content of par t ic les  per cubic mi l l imeter  in all blood samples taken during 
five reci rcula t ions ,  and n is the number of these samples .  

The first  blood sample was taken f rom the vena cava 15 sec after  injection of the suspension of e ry -  
throcytes  into the aor ta  (the erythrocyte  and leukocyte counts of the experimental  animal were ca r r i ed  out 
with this sample and films were made f rom it). Subsequent blood samples were taken every  30 sec (7-9 
samples  altogether).  F i lms were made f rom these blood samples,  and the remaining blood was returned 
to the an imal ' s  circulat ion.  The number of avian e ry throcytes  in the sample was calculated by the formula 
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Fig. 1. Scheme of exper iment .  1) Cannula for  r e -  
cording a r t e r i a l  p r e s s u r e ;  2) ca the te r  for  injecting 
pa r t i c l e s  into aor ta ;  3) incoming ca the te r  of cuv-  
ette; 4) outgoing ca the te r  of cuvette;  5) ca the te r  for  
taking blood samples  and injecting dye; 6) cuvette  
with de tec to r  for  de te rmin ing  minute volume of 
c i rculat ion;  7) O36M oxyhemograph,  adapted for  
record ing  dye dilution curves ;  8) syr inge  for  taking 
blood s amp le s  or  injecting dye; 9) syr inge  for  in-  
ject ing pa r t i c l e s  not pass ing  through cap i l l a r ies ;  
10) m e r c u r y m a n o m e t e r .  A) Aor ta  ; PVC) p o s t e r i o r  
vena cava; FA) f e m o r a l  a r t e ry ;  FV) f em ora l  vein; 
LCA) left  caro t id  a r t e ry ;  RCA) r ight  caro t id  a r t e r y .  

where  bl00 r e p r e s e n t s  t he i r  number  per  100 of the 
exper imenta l  a n i m a l ' s  own leukocytes  and L the 
number  of leukocytes  (in hundreds) pe r  m m  3 
counted in the f i r s t  s ample .  

The e ry th rocy t e  suspension was injected into 
the initial segment  of the ao r t a  and blood s amp le s  
were  taken f rom the mouth of the venae cavae .  The 
a r t e r i a l  p r e s s u r e ,  pulse,  and r e sp i r a t i on  were  r e -  
corded,  the minute  volume of the c i rcu la t ion  and 
c i rcula t ing blood volume - by the dye (T--1824) di -  
lution method - w e r e  de te rmined ,  and the number  
of t i m e s  that  the blood c i rcula ted  pe r  minute  was 
calcula ted (see f igure) .  

The r e s i s t a n c e  to the blood flow due to the 
p r ecap i l l a r i e s  (the pr incipal  v e s s e l s  de te rmin ing  
res i s tance)  was de te rmined  f rom the data for  Kava. 
Taking the to ta l  va scu l a r  r e s i s t ance  as R, the r e -  
s i s t ance  of the a r t e r iovenous  anas tomoses  as  rava ,  
and the p r ecap i l l a ry  r e s i s t a n c e  as rpc,  the r e l a -  
t ionship between them can be exp re s sed  by the 
fo rmula  

1 I 1 
R --r  + r  pc av a 

from which it follows that 

(1) 

R-r~v a . (2) 
~c= rav~--R 

Since Kav a is  an index of the patency of the  anas tomoses  by compar i son  with the to ta l  patency of the 
v a s c u l a r  sys t em,  it m a y  be expres sed  as the ra t io  between them 

l 1 
Kava----- . )-- .  (3) ray a 

By t r a n s f o r m i n g  this  equation we obtain 

whence 

R 
Kav a= r 

ava 

R 
r a v a  = "K (4) 

ava 

Substituting this  las t  express ion  in fo rmula  (2) and simplifying,  we find that 

R 
rpc= 1--Kava" 

The pr inc ipa l  hemodynamic  indices and the ac t iv i ty  of the a r te r iovenous  a n a s t o m o s e s  in e x p e r i m e n t -  
al shock were  de te rmined  in this m a n n e r  in 18 expe r imen t s  on 18 ca ts .  Shock was produced by Cannon's 
inethod in unanesthet ized animals ,  and was dist inguished into erec t i le ,  torpid,  and t e r m i n a l  phases .  The 
development  of shock in these  exper imen t s  was s i m i l a r  to that  desc r ibed  previous ly  [1-4]. Numer ica l  dat~ 
descr ib ing  the shock a r e  given inTab le  1. 
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Table i. Principal Hemodynamic Indices during Traumatic Shock in Cats 

P e r i o d  of i n v e s t l g a t l o r ,  

Before  shock  

Torp id  p h a s e  of shock 

p r e t e r m i n a l  and t e rmina l  
phase  of shock  

P u l s e  (per 
minute)  

182-+7,7 
187-+ 14,6 

>0,05 

146_+ 12,3 
>0,05 

Ar te r i a l  preso 
sure ( in ram) 

140_+ 6,5 
68_+ 5,6 
<0,01 

36_+2,4 
<0,02 

Circulating (in 
ml/min/kg) 

50_+ 2,5 
34_+ 2,6 
<0,01 

30---2,5 
<0,05 

Minute volume 
of c i r c u l a t i o n  
(in m l / m i n / k g )  

214_+ 22,8 
119--+9,2 

<0,01 

78_+ i0,0. 
<0,02 

Total peripheral Number of Circulation 
period of lnvestlgatlon resistance (in circulations (in rain) d y n e s ,  s e c .  crn "s) of blood (per  t ime of blood Kava 

minute)  

Befo re  shock  

Torpid  p h a s e  of shock  

P r e t e r m i n a l  and t e rmina l  
phase  of shock 

4320+564 I 5'7+-0'53 3 870-715 3,5-+ 0,22 
>0,05 <0,05 

3 660+850 2,4-+0.31 
>0.05 =0,05 

0,18---0,017 
0,28-+ 0,014 

<0,05 

0,42--- 0,06 
<0,05 

0,36--0,055 
0,75___ 0,103 

<0,05 

0,80---0,067 
<0,05 

Note .  pX represents  the i n d e x  of s i g n i f i c a n c e  of d i f f e r e n c e s  de te rmined  r e l a t i v e  to the 
preceding period by Van der WaerdenJs sign test. 

The value of Kav a in fixed, unanesthetized animals was 0.36 • 0.055. In ten experiments  it was d i s -  
covered that 25% of the par t ic les  21 g in d iameter  passed through the ar ter iovenous anas tomoses  in the 
hind limbs. 

In the torpid phase of shock, besides a r te r ia l  hypotension, a dec rease  in the circulat ing blood vol-  
ume, and a decrease  in the minute volume of the circulat ion,  an increase  in activity of the ar ter iovenous 
anas tomoses  was observed (see table), probably associated with dis turbances  of the capi l lary blood flow 
charac te r i s t i c  of shock [5, 8, 9]. The total per ipheral  res is tance  was almost  unchanged. On the other 
hand, the res i s tance  due to the precapi l lar ies  (rpc) rose  sharply - t o  15,500 dynes �9 sec �9 cm -5 �9 kg -1 com-  
pared with 6750 dynes �9 sec �9 cm -S �9 kg -1 in the initial state. No evidence of a lowering of precapi l la ry  
tone in shock was thus obtained. 

In the terminal  phase of shock the changes descr ibed were more  pronounced still, and the value of 
rpc was 18,300 dynes �9 sec �9 cm -5 �9 kg -l .  
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