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The action of the ~-adrenoblocker propranolol on adrenalin lipolysis was studied in 
adipose tissue of rats with spontaneous hypertension and of control rats. The de- 
gree of lipolysis was judged from the accumulation of glycerol in the incubation me- 
dium in ~9~o. The maximal response of adipose tissue to adrenalin was found to be 
the same in rats with hypertension and control animals. The adrenalin concentration 
evoking half the maximal response (K A) in rats with hypertension was found to be half 
that observed in control rats. In the presence of propranolol this parameter in- 
creased more in SHR rats than in the controls. The results indicate increased sen- 
sitivity of the adipose tissue of SHR rats to propranolol, possibly in connection 
with changes in the properties of the 8-adrenoreceptor in this form of hypertension. 
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The object of this investigation was to study activation of lip01ysis by adrenalin in 
the adipose tissue of rats with spontaneous hypertension and also the inhibition of this pro- 
cess by the B-adrenoblocker propranolol, which has ant• properties. The study 
of the effect of this drug on adrenalin lipolysis enables the state of the B-adrenoreceptors 
in hypertension to be evaluated. 

METHOD 

Spontaneously hypertensive (SHR) Kyoto-Wistar rats aged 10-12 weeks, weighing 120-140 g 
and with a systolic pressure of 180 • i0 mm Hg were used. Inbred male Wistar rats with sim- 
ilar body weight and age, and with an arterial pressure of 80 • i0 mm Hg served as the con- 
trol. The pressure was measured in the unanesthetized animal by means of a plethysmograph 
(Nihon Kohden). 

Rats deprived of food for 24 h but receiving water ad lib. were decapitated, the epidi- 
dymal adipose tissue was removed, and its distal part (about 80 mg) placed in incubation me- 
dium. The adipose tissue was incubated in Krebs--Ringer phosphate buffer, pH 7.4 (2.0 ml), 
containing increasing concentrations of adrenalin (0.54-8.64 M, from Calbiochem, USA), in 
the presence of DL-propranolol (i.0 ~M, from Sigma, USA) or without propranolol. The samples 
were incubated for 1 h at 37~ with continuous shaking. After the end of incubation the 
samples were placed in ice, the tissue was weighed, and the quantity of free glycerol accumu- 
lating in the incubation medium was determined by an enzymic method [5]. The significance 
of the difference between the means was determined by Student's t-test at the P < 0.05 level 
of significance. 

RESULTS 

The lipolytic action of adrenalin was determined from the rate of accumulation of free 
glycerol in the incubation medium. The level of spontaneous lipo!ysis in the adipose tissue 
of the SHR and control rats was the same (1.92 ~moles substrate/h/g tissue). Kinetic parame- 
ters were calculated from reciprocal Lineweaver-- Burk plots. By this method the maximal ef- 
fect of adrenalin (Emax) and also the adrenalin concentration evoking half the maximal re- 
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TABLE i. Kinetic Parameters of Action of Propranolol on 
Adrenalin Lipolysis in Adipose Tissue of Spontaneously Hyper- 
tensive and Control Rats (M • m) 

Group of animals Variant of experiment KA, ~M 

Ema x, gmoles 
substrate/h/g 
wet weight of 
tissue 

Spontaneously hyper- 
tensive rats (n = 6) 

Control (n = 6) 

Adrenalin 
Adrenalin+ propranolol (10 "s M) 
Adrenalin 
Adrenalin + propranolol (10 -8 M) 

0,40+_0,05 
1,63• 
0,78+-0,09 
1,34 +-0,37 

4,7+--0,30 
4,25+-0,60 
5,19___0,42 
4,96+-0,98 

sponse, i.e., the "apparent" affinity of the hormone (K A) [4], could be determined. As Table 
1 shows, the maximal effect of adrenalin on SHR rats was the same as its effect on the control 
rats. Conversely, the adrenalin concentration evoking half the maximal lipolytic response 
(KA) was significantly lower (by half) in SHR rats (P < 0.001). 

The results thus indicate increased "affinity" of adipose tissue for adrenalin in hyper- 
tensive animals. 

Propranolol is known as a B-adrenoreceptor blocker which, because of its structural sim- 
ilarity with catecholamines, competitively inhibits the action of adrenalin. Inhibition of 
adrenalin lipolysis by propranolol takes place at the B-adrenoreceptor level and is expressed 
kinetically as an increase in KA; the maximal response is unchanged under these circumstances. 
Preliminary experiments showed that propranolol does not affect the level of spontaneous lipo- 
lysis in adipose tissue. Under the influence of propranolol (i.0 ~M) K A for adrenalin in the 
adipose tissue of the control rats was increased by 1.7 times (Table i), whereas in SHR rats 
the increase in KA was much greater (by 4.6 times; P < 0.01). As Table 1 shows, propranolol 
increased K A for adrenalin in SHR rats approximately to the value of K A for the normotensive 
control. 

The greater change in K A for adrenalin in the adipose tissue of SHR rats suggests in- 
creased sensitivity of these animals to B-blockers compared with control animals. Increased 
sensitivity of SHR rats to B-blockers has also been found during the study of the action of 
propranolol and timolol in vivo after peroral administration of these drugs to rats. In the 
case cited, renin activity was reduced in the blood plasma of SHR rats whereas renin activity 
of the control animals remained unchanged [7]. 

Analysis of differences between the kinetic parameters of action of adrenalin in SHR 
and control rats (a lower value of KA, a greater change in K A in the presence of propranolol, 
identical maximal response) suggests a change in the properties of the ~-adrenoreceptors in 
the adipose tissue of SHR rats. 

Besides with the change in the sensitivity of the adipose tissue of SHR rats to adrena- 
lin observed previously in adrenalectomized animals [3] and also a disturbance of passive 
permeability of cell membranes or monovalent cations [2, 6], and a change in the phosphoinosi- 
tide content in the erythrocyte membrane [i], the changes in adrenalin lipolysis detected 
under the influence of propranolol provide additional confirmation of a widespread alteration 
of cell membranes in rats with spontaneous hypertension. 
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