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We have previously reported significant 
differences in behavior patterns in rats of the 
Brookhaven strain, that were selectively bred 
for their propensity and resistance, respec- 
tively, to hypertension (1, 2 ) .  Members of 
the hypertension-prone S strain were less in- 
quisitive when facing a change of environ- 
ment (1) and less aggressive in their reac- 
tions to pain and thirst ( 2 ) .  The available 
data allowed no conclusion as to whether the 
disparate behavior traits had been fortuitous- 
ly selected by inbreeding, or whether there 
was a meaningful connection between certain 
behavior patterns and the predisposition or 
resistance to hypertension. 

In an attempt to critically answer that 
question, two sets of experiments were car- 
ried out: 

By selective inbreeding, we have obtained 
two unique strains of rats which differ in 
their inquisitlive or “explorative” behavior 
in the same manner as do R and S rats of 
the Brookhaven strain. These rats, that we 
have designated as “Explorers” and “Non- 
explorers” were tested for their susceptibil- 
ity to desoxycorticosterone (D0CA)-salt hy- 
pertension. Concomitantly, we have stuidied 
the explorative behavior in another colony 
of rats selected for their sensitivity and re- 
sistance respecti,vely, to DOCA-salt hyper- 
tension. These rats have been designated as 
H for hypertensive and N for normotensive 
( 3 ) .  The results presented here show a com- 
plete dichotomy between explorative behav- 
ior and susceptibility to hypertension in rats. 
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Maberial and Methods. Quantitation of be- 
havioral pattern. To quantilfy differences in 
behavior between the rats, we used the “ex- 
ploration score’’ as previously described ( 1 ) . 
The exploration score (abbreviated score, 
hereafter) equals the number of times an in- 
divi,dual rat will rise on its hind limbs and 
stick its head out of the cage during 1 min 
following removal of the cage lid. The ani- 
mals were kept in groups of 3 in cages made 
of galvanized iron, size 34 x 24 X 13 cm 
with floors covered by sawdust. Each rat was 
distinctly marked with dye which enabled 
us to clearly follow the movements of an 
individual animal. The test was repeated for 
4 consecutive days, and the results of four 1-  
min measurements were averaged for each 
animal. 

Separation of Explorer and Nonexplorer 
rats. Rats of both sexes from the Hebrew 
University “Sabra” strains were tested as 
above and their score determined. Animals 
with a score oif 6 or above were designated 
as “Explorers” while those with a score of 2 
or less were designated as “Nonexplorers.” 
Five pairs of each group constituted the par- 
ental generation (P). Beginning with the first 
generation and throughout 6 subsequent gen- 
erations, we continued brother-sister mating, 
selecting those siblings with the highest 
score in the Explorer strain and with thle 
lowest score in the Nonexplorer strain. 

Experiment I .  In  this study, male and fe- 
male rats from the 7th generation of these 
two strains were used. At  the age of 2 months, 
the score and systolic blood pressure were de- 
termined. The animals subsequently under- 
went left nephrectomy and were subjected 
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TABLE I. Susceptibility to DOCA-Salt Hypertension in Explorer and Nonexplorer Rats. 

Systolic B.P. 
Exploration 

Group" No. of rats Before After DOCA score/min 
~ ~~~~ 

20 126 2 9 b  153 _+ 16 6.3 2 2.1" 

Feinales E 11 1 2 8 2  9 1ci7 _+ 15 7.5 ? 1.3" 

Males E 
NE 28 127 & 12 158 5 1 7  1.4 2 0.8 

ATE 20 1 2 0 2  9 1 5 4 2  2 2.1 2 1.0 

a E, explorers ; NE, nonexplorers. 
Values are mean 2 standard deviation. Significance of difference between Explorer and 

Nonexplorer rats, when present, is shown as: * p < 0.01. 

to a DOCA-salt regimen as previously de- 
scribed (3) .  Briefly, the regimen consisted 
of the administration of DOCA in oil, 2.5 
mg/rat sc, 3 times a week to a total amount 
of 22.5 mg and drinking 0.9% NaCl instead 
of water. A post-DOCA blood pressure mea- 
surement and score were also obtained on 
each rat, on the first day following cessa- 
tion of treatment. 

Experiment 2 .  In  this experiment, we used 
male and female members of the 9th gen- 
eration of the DOCA-hypertension-prone (H) 
and DOCA-hypertension-resistant (N)  strains 
developed in this laiboratory (3) .  These 
strains were also originally derived from the 
Hebrew University "Sabra" strain, by selec- 
tive in'breeding of animals that showed re- 
spectively the highest or the lowest sensitiv- 
ity to DOCA-salt as outlined above. The 
blood pressure prior to and following DOCA- 
salt was determined as was their score. 

Since the score of an individual was vir- 
tually unchanged by DOCA in either one of 
the two experiments, only the post-DOCA 
data are presented in the results. Blood pres- 
sure was measured by the microphonic meth- 

od of Friedman and Freed, under light ether 
anesthesia. Statistical analysis was made by 
Student's t test. 

Results. Experiment 1 : Susceptibility to 
DOCA-salt hypertension in Explorer and 
Nonexplorer rats. Table I summarizes the ob- 
servatioiis in 31 Explorer and 42 Nonexplorer 
rats. 

The control blood pressure levels before 
uninephrectomy and DOCA were not differ- 
ent in the two strains. Administration of 
DOCA-salt for 3 weeks resulted in marked 
but comparable rises in blood pressure in 
both strains. 

The score, shown in the last column, was 
evidently considerably higher in the Explorer 
than in the Nonezplorer rats ( p  < 0.01). 
Thus, a high or low score, respectively, ap- 
peared to be unrelated to resistance or sus- 
ceptibility to DOCA-salt hypertension in 
these rats. 

Experiment 2: Exploration score in 
DOCA-sensitive ( H )  and DOCA-resistant 
( N )  rats. Table I1 lists the data obtained 
in 43 DOCA-sensitive (H) and 39 DOCA- 
resistant ( N )  rats. 

The control blood pressure measured prior 

TABLE 11. Exploration Score in DOCA-Sensitive (H) and DOCA-Resistant (N) Rats. 

Systolic B.P. 
Exploration 

Group of rats Bcforo After DOCA score/min 

~~~~ ~~ 

aValues are mean -t standard deviation. Significance of difference between N and H rat, 
when present, is shown as: * p < 0.01. 
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to any treatment was significantly higher in 
the DOCA-sensitive-H than in the DOCA- 
resistant-N rats ( p  < 0.01). This observa- 
tion has been reported in a previous study 

Following uninephrectomy and DOCA 
treatment, H rats of both sexes became 
markedly hypertensive, whereas the blood 
pressure of the N rats remained normal. 

The score presented in the last column 
was virtually identical in the DOCA-sensi- 
tive-H, and DOCA-resistant-N rats of either 
sex. 

Thus, a gene tically-de termined sensi tivi t y 
or resistance to DOCA-salt hypertension 
seemed to be unrelated to differences in be- 
havior as measured respectively by a low or 
a high exploration score. 

Discussion. The present study was prompt- 
ed by our previous observation of markedly 
different behavior patterns in the Brook- 
haven strains of rats with opposite, genetic 
predisposition to hypertension. Recent studies 
in these animals have shown that the pro- 
pensity or resistance to hypertension is trans- 
mitted by multiple genes (4). Other studies 
in mammals indicate that behavior patterns 
are also genetically transmitted, apparently by 
polygenic inheritance ( 5 ) .  I t  seemed relevant 
to determine whether inheritance of suscepti- 
bility to hypertension and of certain behavior 
patterns were causally related or a mere co- 
incidental clustering of two genetic compo- 
nents. In the Explorer and Nonexplorer rats, 
we have been able to segregate a genetic dif- 
ferenlce in behavior, similar to that described 
in rats of the Brookhaven strains (1).  Yet, 
unlike the latter two strains, the Explorer 
and Nonexplorers did not differ in their blood 
pressure prior to and following DOCA ad- 
ministration (6). 

In  the DOCA-resistant (N) and the 
DOCA-sensitive ( H )  rats, we have been 
able to isolate a disparate susceptibili,ty to 
experimental hypertension similar to that 
described in the Brookhaven strain, yet the 
N and H strains showed no measurable dif- 
ference in behavior pattern, as this is exempli- 
fied by their exploring score. 

We have now studied three different groups 
of rats, each group of which consists of two 
strains with genetically determined differ- 

( 3 ) .  

ences in (a )  behavior, (b) blood pressure, 
or (c) both. In  the initial study with the 
two Brookhaven strains, opposite predisposi- 
tions to hypertension were also associated 
with significantly different behavior patterns 
(1, 2 ) .  In Experiment 1 of the present study, 
we observed two other strains with similar 
blood pressure responses to DOCA-saline but 
significantly different genetically determined 
behavior patterns. And, finally, in Experi- 
ment 2 of this latter study, we tested two 
more strains with opposite, genetically de- 
termined predisposition to DOCA-saline hy- 
pertension, but similar explorative behavior 
patterns. 

The use of the “exploratory score” as a 
meaningful parameter for measuring behav- 
ior in general, may be questioned. Yet, in a 
previous study we found this parameter most 
helpful in quantitating differences with re- 
spect to a particular pattern of behavior, be- 
tween hypertension-prone (S) and hyperten- 
sion resistant (R)  rats of the Brookhaven 
strain (1). On the basis of additional data 
obtained in two different settings, we con- 
clude that this particular pattern of behav- 
ior is not linked to a predisposition for or 
against hyper t ensiton. 

While the present study does not support 
a hypothesis in which behavior plays a pri- 
mary role in the pathogenesis of hyperten- 
sion, it would be premature to draw a gen- 
eral conclusion on the connection between 
behavior and susceptibility to hypertension. 

Summary. A possible relationship between 
certain inherited behavior patterns and sus- 
ceptibility to hypertension was studied in 
rats. An “exploration score’’ was devised to 
q uan hi f y explorative behavior. 

Susceptibility to DOCA-salt hypertension 
was similar in two strains that had been 
selectively bred for their disparate explora- 
tive behavior. Conversely, explorative behav- 
ior was similar in two other strains, selected 
for their respective susceptibility and resist- 
ance to DOCA-salt hypertension. Inheritance 
of a hypertensive trait appears therefore to 
be unrelated to inheritance of a specific ex- 
plorative behavior in these rats. 

The aubhor is indebted to Dr. J. J. Groen for his 
encouragement and support, and to Dr. L. K. Dahl 
fior hds reviewing of the manuscript of this paper. 
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