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Experiments  on rabbits showed that the development of alloxan diabetes is accompanied 
by an increase  in the plasma volume and by some decrease  in the mass  of e ry throcytes ,  
so that the c i rculat ing blood volume is increased  but the number of e ry throcytes  and the 
content of hemoglobin per  unit volume of blood and the hematocr i t  index are  reduced.  In 
the pos themorrhagic  period in diabetes the hydremic  phase of compensation is dis turbed;  
the decrease  in plasma volume actually produces t empora ry  hypovolemia with relat ive 
polycythemia,  as shown by res tora t ion  of these ery throcyte  indices to their  initial values.  

In acute pos themorrhagic  oligemia the hydremic phase of compensation is expressed  as the rapid 
entry of t issue fluid into the blood, leading to res tora t ion  of the c i rculat ing blood mass  through an increase  
in the plasma volume [2, 4, 8]. 

Diabetes melli tus is often accompanied by p rocesses  requir ing surgical  t rea tment  associated with 
blood loss .  Blood loss may also a r i se  in diabetics as the resul t  of injury and during childbirth. 

Since insulin plays an important  role in the compensatory  react ions of the body it is logical to suppose 
that changes in the process  of compensation for  acute blood loss may ar i se  in insulin deficiency. The in- 
vestigation descr ibed below was car r ied  out to study this problem. 

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

Experiments  were ca r r i ed  out on 93 rabbits,  30 of which were controls  (series I) while the res t  r e -  
ceived an intravenous injection of 5% alloxan solution in a dose of 150-160 mg /kg  to produce diabetes,  
Stable diabetes developed in 30 animals (48%; se r i e s  It), as shown by the hyperglycemia (250 rag% or more),  
polydipsia, polyphagia, polyuria, and loss of weight. 

Bleeding took place f rom the common carotid a r t e ry  to the extent of 10% of the circulat ing blood mass ,  
determined co lor imet r iea l ly  [1]. The bleeding was car r ied  out on the 14th day after  injection of alloxan, 
when the side effects of the drug have c leared up and the diabetes has assumed a pure form [5]. 

The hemoglobin concentrat ion was determined by the Ft~K-M photoelectr ic  co lor imeter  [3]. The r e -  
maining indices were investigated by the usual methods. They were studied before,  3 h, and 1 and 
6 days af ter  blood loss,  while the e ry throcyte  count and hemoglobin concentration also were determined 4 
days after  blood loss.  The numerical  resul ts  were subjected to stat is t ical  analysis  by the method of di rect  
differences [6, 7]~ 

EXPERIMENTAL RESULTS 

As Table 1 shows, the plasma volume is increased in diabetes,  in agTeement with data in the l i t e ra -  
ture [9, 10] ; the mass  of e ry throcytes  was reduced to a l e s se r  degree~ As a resul t  of this the c i rculat ing 
blood mass  was increased and all the e ry throcyte  indices were reduced. 
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TABLE 2~ Change in Erythrocyte  Count and Hemoglobin Content 
After Blood Loss  in Rabbits of Series I and IIo 

'B Time after blood loss 
Index 

Erythrocyte (in millions/mm s) 
M -+ rn 
P 
Hemoglobin (in g %) 
M _+ rn 
P 

Erythrocyte (in millions/mm s) 
M_+m 
P 

fi~m.oglobin (in g%) 
M_+ m 
P 
P1 

"6 al 

4,75 

ii,3 

5,06 

11,7 

In diabetes 

4,18 
--0,88- + 0,13 

<0,001 

9,9 
--1,8-+0,2 

<0,00I 

3 h 

3,95 
--0,80--.0,08 

<0,001 
9,7 

--1,6--+0,07 
<O,OOI 
4,04 

--0,14-+0,07 
>0,05 
<0,001 
9,3 

--0,6-+ 0,1 
<0,00[ 
<O,OOI 

day 

3,85 
--0,90_+ 0,09 

<0,00I 
9,5 

--1,8_+0,2 
<0;O01 

3,98 
--0,20_+0,09 

<0,05 
<0,001 
9,0 

--0,9_+0,2 
<0,o01 
<0,OOl 

6 days 

4,06 
--0,69_+0,09 

<0,001 
9,5 

--I,8_+0,3 
<0,001 
4,02 

--0,16• 
O,I 

<0,0i 
9,3 

--0,6_+0,3 
>0,05 
<0,01 

After blood loss the plasma volume of the rabbits of ser ies  I was increased but the mass of e r y t h r o -  
cytes was reduced;  the circulat ing blood mass  remained unchanged at all t imes of the investigation. The 
inc rease  in plasma volume led to a decrease  in the hematocr i t  index, the e ry throcyte  count, and the hemo-  
globin content per unit volume of blood (Table 2). The approximately equal decrease  in these indices r e -  
f lects the normochromic  charac te r  of the resul t ing anemia with an unchanged mean ery throcyte  volume. 

In the rabbits  of se r ies  II the plasma volume decreased  after  blood loss,  causing a progress ive  de-  
c rease  in the circulat ing blood volume~ The mass  of e ry throcytes ,  which was reduced in the ear ly  period 
after  blood loss,  regained its original level by the 6th day. The more marked decrease  in the ery throcyte  
count than in the hemoglobin concentrat ion (Table 2) indicated the development of hypochromia.  The ab-  
sence of a parallel  in the dynamics of the changes in the hematocr i t  index and the erythrocyte  count was 
reflected by the change in the mean ery throcyte  volume in the posthemorrhagic  period.  

The control animals thus developed a hydremic react ion after  blood loss:  the increase  in the plasma 
volume res to red  the c i rcula t ing blood mass  to its initial level af ter  3 h. 

Blood loss in rabbits  with diabetes,  on the other hand, led to a decrease  in the plasma volume, which 
caused the development of hypovolemia, which changed f rom oligocythemic (in the ea r l i e r  periods) into 
re la t ively  polycythemic (compared with the control ser ies) .  Consequently, in rabbits with diabetes the 
hydremie  phase of the pos themorrhagic  react ion is disturbed. 
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