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Abstract 

The effect of a single oral dose of $-blocker (Metoprolol) versus 

combined a - and R-blocker (Labetalol) was evaluated in two groups of 
patients; control (C) normotensive and hypertensive (H) group with mild 
to moderate elevation of blood pressure. Each group consisted of ten 

subjects. The study comprises monitoring the heart rate (HR) and blood 
pressure (BP) response IO two tests; hand grip test (HCT) and cold pressor test 

(CPT). These tests were performed before and after the drugs on separate 

sittings. The BP and HR response to HGT before drugs was linear for the two 
groups while the CPT showed insignificant rise of HR. The results at rest 

before and after medications in both groups showed a decrease in HR and 
BP. It was statistically insignificant in C-group only after labetalol. In 
C-group metoprolol was more effective in lowering the pressor response 
than labetalol while in the H-group labetalol was more potent in reducing 
BP specially during CPT. 

Introduction blood pressure by several mechanisms; re- 

THE treatment of primary or essential hy- 
ducing cardiac output [l], supressing the 

pertension involves many drug-regimens 
release of renin from the kidney [2] or by a 

separately or in combiration. Beta-blockers 
central action on the cerebral g-receptors 

are recently introduced drugs for the treat- 
which mediate vasoconstriction [3] or 

ment of hypertension. They lower the 
blocking the feedback mechanism for these 

receptors [4 & 51. 
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To test the effectiveness of l3 -blockers, 

sympathetic pressor tests are used to elevate 

the blood pressure as the hand grip test 

with its beta-and alpha-receptor stimulation 

with an ultimate rise of the mean blood 

pressure and heart rate [6I and cold pressor 

test which stimulates alpha-receptors only 

with an increase in peripheral vascular re- 

sistance and blood pressure with insignifi- 

cant effect on heart rate [7J. 

In our study, the effect of two drugs me- 

toprolol a Sl-blocker and labetalol with 

combined a-and B-blocking property [8] 

were used to compare their effect with the 

hand grip test and cold pressor test on nor- 

motensive subjects and those with mild to 

moderate uncomplicated essential hyperten- 

sion. 

Material and Methods 

Padent groups: 

Two groups of ten patients were select- 

ed for this study; a control (C) normoten- 

sive group and a hypertensive group (I-Q 

The subjects were selected after com- 

plete history and clinical examination. An 

ECG, chesst roentgenogram and laboratory 

investigation of urine, serum urea and ser- 

um electroiytes were measured. 

The control group (C) was normal 

without any complaint or manifestations of 

systemic diseases. The hypertensive group 

(I-I) was those with mild to moderate essen- 

tial hypertension and no contraindication to 

the use of B-blockers as symptoms and 

signs of heart failure, diabetes mellitus, 

chronic obstructive airway disease or bron- 

chial asthma, peripheral vascular disease, 

ECG-conduction defects or arrhythmias as 

prQved from history taking, clinical exami- 

nation and laboratory investigations. 

Test protocol: 

The subjects were instructed about the 

drugs used in the trial and tfie dates of the 

tests. They were asked to refrain from toba- 

co or caffein containing beverages for at 

least 12 hours prior to test time and to take 

a light meal at least 3 hours before the test. 

The protocol of the study was planned 

for three settings; before treatment, labetalol 

trial and metoprolol trial separated by 2 to 

3 days interval. In the last two visits each 

drug was taken as a single oral dose of 100 

mg 3 hours before the trial. 

In each visit the subject was asked to 

lay supine comfortably. The electrodes of 

the monitoring electrocardiogram were at- 

tached in the usual manner and a sphyg- 

momanometer cuff was fixed over the left 

arm. He was left for 15 min in complete rest 

and the last 5 min. was monitored A corn- 

pIete surface ECG was then performed. 

The heart rate and BP were measured 

three times after the resting period and an 

average of the three readings was &dated 

The hand grip test (HGP) and cold 

pressor test (CPT) were then performed 

separated by 10 min rest period Durfng 

these tests the subjects were instructed to 
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breath normally and not to perform valsalva’ 

manouver. 

Hand grip test (HGT): 

An initial training about how to carry 

out the test was performed. The maximum 

voluntary contraction was determined by 

asking the subject to compress as forcibly 

as he can an inflated sphygmomanometer 

cuff and an average of two maximal trials 

was recorded. The subject was asked to 

maintain 30% of the level of M. V. C. 

steadily as possible for the duration of 3 

min by his right hand. The BP and heart 

rate were measured and the ECG was moni- 

tored at the end of each minute. 

The subject was asked to relax for 10 

min and the HR and BP were measured af- 

ter 5 and 10 mm to insure the return of the 

readings to the rest value. 

Cold pressor test (UT): 

It was performed by immersing the right 

hand in ice-cold water up to his rest for 3 

min. Similar measurements to those of the 

HGT were repeated. Immediately after the 

end of CPT the subject right hand was im- -p. _ 
mersed in warm water. The subject was al- 

lowed to rest for 15 min and final measure- 

ments were taken up 16 the control values. 

Results 

The mean age of the control (C) group 

was 28.3 f 0.45 years, weight 81.4 z 3.17 

Kg and height 174.5 t 2.3 cm. 

The clinical examination of !he two 

groups was normal apart from elevated BP 

in H-group. The laboratory investigations, 

ECG and chest X-ray were normal in the 

two groups. 

The results of this study were classified 

into four parts; the base line readings of 

blood pressure and heart rate for the two 

groups before medications and stress test, 

before drugs, effects of drugs at rest and 

-lastly the effects of drugs under stress tests. 

Statistical analysis of the data obtained 

was done by calculating the mean value, the 

standard deviation and the standard error of 

mean S. E. The Student’s paired t-test for 

paired observations was used (when re- 

quired) for comparison within groups 

where p-values below 0.05 were taken as 

significant. For comparison between 

groups the independent t-test was per- 

formed. 

BP and heart rate (HR) in the two groups 

before me&atkm.s: 

i- C-groups: the mean systolic blood 

pressure (SBP) was 116.5 2 2.0 mmHg and 

the mean heart rate (HR) 78.1~ 2.8 b/mm. 

ii- H-group The mean’SBP was 153.0 f 

4.2 mmHg @ < O.OOl), DBP 101.0 2 0.7 

mmHg @ < 0.001) and HR of 82.8 f 5.1 b/ 
min. 

The stress test before medication: 

A- Hand grip (HG) rest 

There was significant increase in SBP 

and DBP a?d HR at the end of the third 

minute of the test. 
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i- C-group: the mean increase of SBP 

was 34 * 1.8 mmHg and DBP 28 * 1 

mmHg. @ < 0.001). The HR increased by 

8.3 2 0.8 b/min @ c 0.01). 

ii- H-group: the mean SBP increased by 

35 * 2.6 mmHg @ c 0.001) and DBP by 

29 * 3.5 mmHg @ c 0.001). The HR in- 

creased by 17.6 t 0.6 b/min (p c 0.001) 

B- cold pressor (CP) test: 

There was significant increase in both 

blood pressures under the test for both 

groups with insignificant heart rate chang- 

es. 

i- C-group: the SBP increased by 29.5 

* 0.2 mmHg and DBP by 22.5 + 0.9 

mmHg @ < 0.001). 

ii- H-group: SBP increased by 19.5 f 

1.7 mmHg and DBP by 22.5 f 0.9 mmHg 

@ c 0.001). 

ii- H-group: SBP increased by 19.5 f 

1.7 mmHg and DBP by 17.5 3.8 mmHg @ 

< 0.001). These results are summarised in 

table (1) and Figure (1). 

Eflects of drugs at rest: (Table-2 & Fig-Z) 

A- Labetalol: 

The percentage de&ease in SBP for the 

C-group was O%, while in the H-group it 

was 19.3%. The percentage reduction in 

DBP was 4.4% for the C-group and 17.8% 

for the H-group. The HR was reduced by 

1.3% for the C-group and 13.3% for the H- 

group. 

B- Mctoprolol: 

The percentage decrease in SBP was 

6.9% for the C-group and 17.3% for the H- 

group; while the DBP was reduced by 

6.3% for the C-group and 21.1% for the H- 

group. 

Table (1): The Effects of Hand Grip Test and Cold Pressor Test on the Blood Pressure and Heart 

Rate of the Control and Hypertensive Groups. 

basic HGT CPT 

SBP DBP HR SBP DBP HR SBP DBP HR 

116.5 80.0 80.0 150.5 108.0 86.4 146.0 102.5 73.0 

c f f * f t t t * t 

2.0 1.8 .1.8 3.8 2.8 3.6 2.2 2.7 3.16 

153.0 101.0 101.0 188.0 130.0 100.4 171.5 118.5 81.7 

H -c * f f * f * f f 

4.2 0.7 0.7 6.8 4.2 5.7 5.9 4.5 6.7 

HFT = hand grip test, CPT = cold pressor test, C = control group, SBP = systolic blood pressure, 

DBP = diastolic blood pressure, HR = heart rate and H = hypertensive group. 



Table (2): The Response to Hand Grip Test after Labetalol and Metoprolol for both Groups. 

SBP (mm Hg) 

Labetalol 

DBP (mm Hg) HR (b / min.) 

_ 

SBP (mm Hg) 

Metoprolol 

DBP (mm Hg) HR (II / min.) 

IiilSiC 3rd III Ihsic 3rd 111 hsic 3rd m Ilnsir 3rd 111 Ilnsic 3rd m Bnaic 3rd m 

116.5 145.5 76.5 101.0 17.2 83.2 108.5 138.0 76.5 101.0 65.5 71.8 

c f t t t t t t f * f f f 

2.1 5.8 1.8 4.0 3.2 8.3 1.8 4.4 1.8 4.0 2.0 2.0 

123.5 160.0 83.0 110.5 71.5 87.1 126.5 163.5 83.0 110.5 65.5 77.5 

H t t t f f f f f f r f f 

4.0 5.8 2.6 3.6 2.6 3.6 5.2 7.8 2.6 3.0 3.0 4.0 

SBP = systolic blood pressure, DBP = diastolic blood pressure, nR = heart rate, 3rd m = third minute of the (est. 

C = conlrol group and H = hypertensive group. 



Table (3): The Response to Pressor Test after Labetalol and Metoprolol for both Groups. 

SBP (mm Hg) 

Labetalol 

DBP (mm Hg) HR (b / min.) 

Metoprlol 

SBP (mm Hg) DBP (mm Hg) HR (b / min.) 

Basic 3rd m Basic 3rd m Basic 3rd m Basic 3rd m Basic 3rd m Basic 3rd m g 
& 

,116.S 138.5 76.5 98.0 77.3 77.6 108.5 
131.0 75.0 65.7 

S 
95.0 65.7 c 2 

? 
t f t f t t * t * f t 

2.0 

z? 

4.0 3.0 4.0 3.0 3.0 1.8 3.0 2.0 3.0 3.0 3.0 2 

P 

123.5 143.5 ‘. 82.5 94.5 70.7 73.4 125.5 147.5 85.5 105.5 64.3 63.0 + 

H t t f t Z-T- f f f f t t f 

4.0 5.0 3.0 4.0 3.0 3.0 5.0 6.0 3.0 3.0 2.0 3.0 

SBP = SYstOlic blood pressure, DBP = diastolic blood pressure, HR = heart rate, 3rd m = third minute of the test, C = control grou: 
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Fig. (1): Effect of H.G.T. and C.P.T. on blood pressure and heart rate responses before 
medications for the two groups. 

C = control grotip, H = hypertensive group, SBP = systolic blood pressure, DBP = 
diastolic blood pressure, HR = heart rate, HG = hand grip test and CP = cold pressor 
test. 
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Fig. (2): Complete whole respsnses for the two tests for both groups; at rest and after 
.medications. 

C = &trol group, H = hypertensive group, SBP = systolic blood pressure, DBP = 
diastolic blood pressure, HR = heart rate, HO = hand grip test and CP = cold pressor 
test. 
( l = before. medication, o = Metoprolol & + = Labetolol) 
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Effects of drugs under stress test: 

The two drugs used before the test were 

effective in lowering the SBP and DBP du- 

rign the HG and CP tests more than that 

obtained before medications. The HR did 

not change much with labetalolol in the C- 

group during the two tests and it was less 

effective than metoprolol in reducing the 

HR in the H-group. 

A-Hand grip (HG) test (Table -2 & 

Fig.2): 

i- Labetalol; the increase in SBP and 

DBP for the C-roup was 28.5 * 3.7 and 

24.5 2 1.1 mmHg @ < 0.001) and the in- 

crease for the H-group was 26.5 f 0.8 and 

27.5 * 0.4 mmHg @ < 0.005) respectively. 

ii- Metoprolol; the increase in SBP for 

the C-group was 29.5 A 2.6 mmHg, and 

37.0 A 2.6 mmHg for H-group @ c 0.001). 

The increase in DBP for the C-group was 

24.5 * 4 mmHg and 27 f 0.8 mrnHg for H- 

group @ < 0.001). The increase in HR for 

the C-group was 6.3 A 3.8 bl min and 12.0 

f 1 b/min for the H-group (p < 0.001). 

B- Clod pressor (CP) test (Table-3 & 

Fig-2): 

In the C-group the HR showed no sig- 

nificant changes before and after using the 

two drugs, while SBP and DBP were more 

affected by the medications specially with 

metoprolol. In the the H-group the HR, 

SBP and DBP were less elevated than be- 

fore using the drugs. 

i- Labetaiol; the increase in SBP for the 

C-group was 22 * 2 mmHg and 2 * 1 

mmHg for the H-group @ < 0.001). The 

increase in DBP for C-group was 21 f 2 

mmHg and 12 A 1 mmHg for the hyperten- 

sive group @ < 0.001). 

ii- Metoprolol; the increase in SBP for 

the C-group was 22.5 f 1.2 mmHg and 21 

2 1 mmhg for the H-group @ C: 0.001). 

The increase in DBP for the C-group was 

20 A 1 mmHg id 19.5 * 0 mmHg for the 

H-group @ < 0.001). 

Discussion 

The hypertensive response to static ex- 

ercise and cold pressor test is often used to 

test the circulatory responses to sympathet- 

ic stimulation as well as the effectiveness 

of antihypertensive therapy [6,7,9]. 

The circulatory responses to static &xer- 

cise differ from dynamic exercise. In the 

former a considerable increase in mean arte- 

rial blood pressure and heart rate occurs 

while dynamic exercise increases the heart 

rate and systolic blood pressure alone with- 

out any change in the mean blood pressure 

(61. The increase in blood pressure with 

static exercise is related to an increase in 

cardiac output due to increase in heart rate 

and generalised vasoconstriction with in- 

crease in systemic vascular resistance [lo]. 

The hemodynamic response to cold 

pressor test is marked increase in blood 

pressure due to an increase in total 

peripheral vascular resistance secondary to 

marked peripheral vascular constriction 

mediated through ah increased 
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alpha-adrenergic receptors activity. The 

heart rate usually does not change; this can 

be explained by the increase in plasma cate- 

cholamines during the test that is counter- 

balanced by reflex inhibition of sinus node 

activity [9]. Thus cold pressor test can be 

used to test mainly alpha-adrenergic block- 

ing drugs 

In our study we can notice that before 

the use of the two drugs the systolic and 

diqolic blood pressure were elevated with 

the hand grip and cold pressor tests in both 

groups while the heart rate did not show 

significant increase during the cold pressor 

test. 

The behaviour of systolic and diastolic 

blood pressure and heart rate after a single 

dose of metoprolol and labetalol at rest be- 

fore the stress test was different. 

In case of metoprolol the three parame- 

ters in the control group decreased and it 

was more exaggerated in the hypertensive 

group; while labetalol showed insignificant 

changes in the control group and a moder- 

ate effect in the hypertensive group. Such 

effects have been reported by other workers 

[8,11-151. 

The difference in hemodynamic response 

to both drugs at rest can be explained ac- 

cording to their pharmacological effects. In 

case of metoprolol, a B,-blocker, the heart 

rate is reduced and hence the cardiac output 

and blood pressure will be reduced Labet- 

alol, an a- and D-blocker, will block the 

post-synaptic alpha-receptors causing a 

decrease in total peripheral vascular resis- 

tance that decreases the blood pressure leav- 

ing the heart rate and cardiac output unaf- 

fected significantly. The d-blocking effect 

will counterbalance the reflex baroreceptor 

tachycardia due to decreased peripheral re- 

sistance and blood pressure; thus it does 

not have an apparent effect on pressor re- 

sponse in the control group compared to 

the hypertensive group (11, U-241. 

The stress testing (hand grip and cold 

pressor test) after giving each drug shows a 

less pressor response for both systolic and 

diastolic blood pressures than before the 

medication. But, compared to the initial 

lower values of blood pressures at rest, the 

percentage increase in blood pressures re- 

mains unchanged, i.e. the behaviour re- 

sponse to stress tests does not change but 

starts at a lower level or base line than be- 

fore medication. These observation are also 

reported by Balosubramanian et. al. [ll], 

Frishman and Halprin [17] and Koch et. al 

r191. 

With hand grip test a linear correlation 

can be found between the heart rate values 

and both blood pressures, but with a lower 

heart rate values for metoprolol (Fig. 2). 

This is reported by other workers [8, 12, 

141. 

As seen from our results, the effect of 

the two drugs is different as regard to the 

pressor responses after the cold pressor test 

which is particularly significant in the hy- 

pertensivd;group than the control group. 
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the effect of labetalol is more pronounced 

than metoprolol especially on the diastolic 

blood pressure. This is explained by the 

fact that the main mechanism of the pressor 

response to the cold pressor test is alpha- 

adrenoceptor stimulation as mentioned be- 

fore. 

From our study we can conclude that 

the use of a single oral dose of either a 

beta-blocker or a combined alpha-and beta- 

blocker showed a comparative response of 

lowering of systolic blood pressure both at 

rest and during static exercise for both the 

control and hypertensive groups but with a 

lower heart rate values after S-blocker 

(metoprolol); this is due to the pressor out- 

put and peripheral vascular resistance. In 

contrast the cold pressor test has only one 

mechanism mediated through alpha- 

adrenergic receptors with an increase in the 

periphetrl resistance without any change in 

the heart rate. So, the cold pressor test is 

an excellent test to assess alpha-blocker 

drugs. This is why labetalol was more ef- 

fective than metoprolol on the hypertensive 

group, especially on the diastolic blood 

pressure. The difference in the control 

group, however, was not apparent. 

Beta-blockers are used successfully to 

reduce the blood pressure at rest and during 

stressful situation in hypertensive patients. 

The main modifying or limiting factor on 

their dose administration is the degree of 

bradycardia produced by them. So, the ad- 

ding of alpha- to beta-blocker seems to be 

of advantage causing a decrease in pressor 

response to stresstest with a lesser effect on 

the,heart rate and hence the amount used of 

these drugs can be modified easily accord- 

ing to the blood pressure alone. 
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