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In comparison with Wistar rats, SHR rats demonstrated significantly higher viscosity of 
the whole blood and plasma, fibrinogen content, and erythrocyte aggregation, but a lower 
erythrocyte deformability. The differences in hemorheological indices in SHR and Wistar 
rats correspond to the deviation of these indices in the blood hyperviscosity syndrome 
observed in hypertensive patients. 
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Both essential and arterial hypertension are char- 
acterized by significant deviation of some rhea- 
logical indices and their combinations [3,6,8,9, 
11-17l, which are the manifestations of the blood 
hyperviscosity syndrome (BHVS) in these patients. 

In order to develop adequate experimental mo- 
dels of BHVS for the search of new hemorheological 
drugs, we carried out a comparative study of the 
hemorheological indices in Wistar and SHR rats. 

MATERIALS AND METHODS 

Experiments were carried out on 15 male Wistar 
and SHR rats bred from the strain of the Institute 
of Cytology and Genetics, Siberian Division of the 
Russian Academy of Sciences. Blood was collected 
from carotid artery under ether narcosis. The fol- 
lowing parameters were measured: relative viscosity 
of the whole blood and plasma (in a VK-4 capillary 
viscosimeter), hematocrit (in an MGC-8 micro- 
centrifuge), plasma fibrinogen [1], erythrocyte ag- 
gregation [41, and deformability 121 at a shear rate 
of 890 sec -I. Arterial pressure was measured before 
blood collection. The results were statistically ana- 
lyzed using Student's t test and Wilcoxon's nonpara- 
metric test. 
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RESULTS 

The mean arterial pressure was 143+5 mm Hg in 
SHR rats and 95+3 mm Hg in Wistar rats. 

Basic hemorheological parameters were signifi- 
cantly different in these rats (Table 1). in SHR rats, 
the viscosity of the whole blood and plasma was in- 
creased by 29 and 27%, respectively. Plasma fibrino- 
gen was increased 1.5-fold. The half-time of erythro- 
cyte aggregation (T~/2) and erythrocyte deformability 
index were decreased to 68% and by 12%, respec- 
tively. A significant correlation between whole blood 
viscosity and erythroeyte aggregability (r=0.71), 
blood viscosity and plasma fibrinogen (r=0.72), 
erythrocyte aggregability and plasma fibrinogen (r= 
0.85) was revealed in SHR rats. Direct relation of 
reversible erythrocyte aggregation to fibrinogen con- 
tent in patients with arterial hypertension was also 
shown by other researchers [141. 

Taking the hemorheological indices in Wistar 
rats as the control values, the hemorheological status 
of SHR rats can be determined as a variant of 
BHVS (Type VII according to [51). Comparison of 
our data with clinical evidence corroborates this 
hypothesis. 

The patients with essential hypertension (EH) 
have increased viscosity of the whole blood, which 
is an integral index characterizing BHVS [3,6,10, 
13,17]. By its relative value this increase is similar 
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TABLE 1. Basic Hemorheological Parameters in Wistar and SHR Rats (M-J:m) 

Index Wistar SHR 

Whole blood viscosity, tel. units 

Plasma viscosity, rel. units 

Hematocrit, % 

Plasma fibrinogen, mg/100 ml 

Half-time of erythrocyte aggregation, sec 

Erythrocyte deformability index 

3.96r 

1.43i-0.04 

45.1~0.3 

186.6+5.1 

10.11+0.52 

2.390:t-0.085 

5.12+0.13" 

1.81+0.03" 

45.3+0.5 

280.6+7.8* 

6.89+0.28* 

2.754_+0.095* 

Note. *,o<0.05 compared with Wistar rats. 

to the difference between blood viscosity in Wistar 
and SHR rats [6,8]. Similar difference was revealed 
in the indices of  plasma viscosity [31. 

The decrease in erythrocyte deformability may 
be the most sensitive index characterizing rheo- 
logical status in patients with EH [6,9,171, which 
correlates with the stage of  the disease [6]. In com- 
parison with Wistar rats, SHR rats were charac- 
terized by a marked deteriorat ion of  erythrocyte 
deformability, since the shear rate in our model of  
capillary viscometer was about 300 see-', which is 
in the range of  so called "asymptotic viscosity". In 
this range of  shear rates blood viscosity is deter- 
mined mainly by deforability of erythrocytes [71. 

Taking into account that regular enhancement 
of  erythrocyte aggregation takes place only at the 
stage !I1 of  EH [61, one can assume that the SHR 
model reflects this stage of  the disease. Moreover, 
in patients with the 3rd stage of  EH the relative 
deviation of T,/2 (index of  spontaneous aggregation 
of erythrocytes [61) from the normal value corre- 
sponds to the difference in T,. a revealed in our ex- 
periments on rats of  both stratus. 

As in clinical studies [6,131, which revealed no 
pronounced hematocrit  deviation from the normal 
value in patients with various degree of  EH, no 
significant difference of this index was observed in 
Wistar and SHR rats. Other  researchers did not 
reveal any regular increase in hematocri t  in EH 
patients [3,161. 

Thus, comparison of  absolute values and relative 
difference of basic rheological parameters in Wistar 
and SHR rats, on the one hand, and in virtually 

healthy subjects and hypertensive patients, on the 
other, attests to the possibility of  using the theo- 
logical status o f  SHR rats as a model of  BHVS 
during EH. 
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