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ABSTRACT
Hypertension is recognized as one of the risk facfor cardiovascular mortality and morbidity. Barl
identification of persons at increased risk for&leping hypertension is a priority, which help themlive
a healthy life by altering lifestyle. Persons havpredisposing factors of hypertension (e.g., faristory
of hypertension) show blood pressure hyper-respensss to stress. Elevated blood pressure due to
sympathetic stimulation prevailed longer time iseeptible persons. In previous studies some ingmtsn
(e.g., hand immersion in cold (4°C) water or isamegxercise by handgrip dynamometer) were requtived
elicit sympathetic stimulation. In the present gtadsimple maneuver Full Knee Extension Horizowtgll
(FKEH) has been introduced - a stressor that cafuiédometric contraction of quadriceps femorissoles
of both sides. The test was conducted in normotension-smoker males (n=150) of age group 18-28syea
Among them some (n=100) were from families havinchistory of familial hypertension and others (ny50
were from the families with history of hypertensiohhe causal blood pressure and heart rate of
participants were recorded. Then the volunteergweguested to perform FKEH maneuver for one min
Both blood pressure and heart rate were recordetkdiately after and 3 minutes following FKEH. The
data analyzed using t-test showed that, diastdtiocbpressure didn't return and stabilized to prer@se
level even after 3 minutes following FKEH in voleets who were mostly from hypertensive famijly
(P<0.05) i.e., having predisposing factors of hygresion. This indicated those people are proneatty ¢
onset of hypertension as their Autonomic Nervoust&y (ANS) is not competent enough to stabilizé the
blood pressure to pre-exercise level. Hence, stretise form of FKEH for one minute may be usecaas
bedside test to assess the competence of ANS amtdheness of developing early hypertension.
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INTRODUCTION return and stabilize to normal level within veryogh
Stress is a condition that disrupts or threatens Eeriod of time after withdrawal of stressoElevated
disrupt homeostasis. Stress may be physical oranenBP and HR prevail for longer time in susceptible
Physical stress includes exercise (isometric dndividual. Naturally, person exhibiting higher dao -
isotonic), pain, temperature (too hot or cold) eté/ascular reactivity to a stressor and lower rate of

Stress is associated with liberation of glucocoitls
and catecholamines along with other hormones.

Cardiovascular reactivity to stress may have agbagjical
role in neurogenic hypertension. People who amisktfor

elevated blood pressure might have exaggeratedssstr§Used by stress (e.

induced cardiovascular responses at a younget age.
Hypertension is recognized as one of the risk faéto
cardiovascular  mortality and  morbidfy. Hence
identification of persons at increased risk for eleping
hypertension is a priority. Early detection of peorss to
hypertension may help an individual to live a heglife by
altering lifestyle (e.g., avoidance of alcoholicindts,
smoking, excessive fatty food intake etc and adopof the
practice of yogic exerciée moderate aerobic exercide
mental relaxatiohand so on.

Once stimulated by stressor, sympathetic systersesatise
in heart rate (HR) and blood pressure (BP) but they

recovery after withdrawal of stressor that cause
sympathetic stimulation are at high risk for depéig
early onset of hypertension.

Previous studies indicated that sympathetic stitiuria

., hand immersion in cold)(4%ger,

or isometric exercise by handgrip dynamomeieﬁsulted
increase in BP® which decreased and stabilized to causal
BP that prevailed before exercise within few misuaéter
the completion of exercise. In all those cases some
instruments were required to elicit sympathetimstation.
This inspired us to think whether we can elicit g&ne
without using any instrument. Thus, Full Knee Esten
Horizontally (FKEH) a maneuver for isometric exeei
was adopted which can evoke sympathetic stimuldtion
the evaluation of autonomic function and to detect
susceptible individual to make them aware so they tan
avoid cardiovascular accidents (viz.hypertensionfuture

by taking proper precautionary measures.
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Table-1: Baseline, stress and recovery heart rate and lpessure in volunteers from hypertensive families

Volunteers from . HR SBF DBP
hypertensive family Conditions (MeanSD) | (Mean+SD) | (Mean+SD)
3114, |11508%31 7400 % 208

after 1 minu__ |78.14+ 2.42*|120.80 + 3.47 [79.6( + 2.90*
73.4(+1.8C |115.25+3.5 74.45+2.7C

aselint 74.06+ 130 7.46+26 75.0€ + 3.4¢
B) n=15 mmediately after 1 mnu B0.0. £ 2.87 267 £3.75 B2.0( £ 3.507
ecover 74.4(+1.8¢ 8.0+ 3. 80.1¢ + 3.06”

(Fig. 1). Systolic blood pressure was noted at the
point where Korotkoff sound became audible and
diastolic blood pressure was also noted at thet gin
where the sound mufflet®

Both blood pressure and heart rate were recorded
respectively after one minute and three minutestwh
the volunteers relaxed their quadriceps as per
instruction). During the maneuver, participants ever
requested to respire normally.

A n=3t

RESULTS

The result has been presented in Table-1 and 2n Fne
tables it is evident that FKEH maneuver for a méntaused
rise of heart rate (HR), systolic blood pressurBRBand
diastolic blood pressure (DBP). A few volunteer®j5vith

Fig. 1.Knee extension exercise (isometric contraction no family history of hypertension showed elevateBPD

of quadriceps femoris ) by a volunteer. even after 3 minutes following FKEH. On the othend,
more number of volunteers from hypertensive far(8§%6)
MATERIALS AND METHODS showed elevated DBP which did not return to basetind

Normotensive, non -smoker Seue"t?ry ma!e s"'bie‘§§r1bilize following the aforesaid experimental dtiod,
(n=150) of age group 18-25 years participated e study even after 3 minutes (P<0.05).

as volunteers. Among them (n=100) were from familie

having no history of familial hypertension and othe p|SCUSSION

(n=50) were from families with history of hypertéms « FKEH (Full Knee Extension Horizontally) was
The volunteers were requested to abstain from carried out by the young male volunteers (age=22
beverages like tea, coffee for preferably 12 haund +1 yr) only. Age matched females were excluded

strenuous physical activity and alcohol for at teas because during child bearing age, estrogenic
day prior to maneuver. The experiment was done at effect prevails in them; as well as they have lower
10-11 AM in the month of October-December and the autonomic support of arterial BP and lesser

room temperature was maintained at 20-22°C. effective baroreflex buffering than méh.
FKEH was done for a minute, BP and HR were

measured immediately; then the same parameters were
recorded again after 3 minutes. FKEH cause
withdrawal of vagal tone activation of sympathetic

Blood pressure was measured in the sitting positign
using mercury sphygmomanometer and stethoscope. The
causal blood pressure and heart rate of the nonsivte .

o - nervous system, release of catecholamines fromeserv
participants were recorded after allowing thematicetrest (norepinephrine) and adrenal gland (norepinephrine,
for five minutes’ Then the volunteers were requested to do epinephrine). Catecholamines have half life of atu

full knee extension horizontally for one minute minutes in circulatior?
Table-2: Baseline, stress and recovery heart rate and lpessure in volunteers from normotensive families
Volunteers from . HR SBF DBP
normotensive family Conditions (MeanSD) | (Mean+SD) | (Mean+SD)
Baselin 71.62+2.95 ]113.8] +5.07]72.0z + 3.0¢
A) n=95 Immediately after 1 minu 76.9¢ + 3.34* 70 +4.4777.18 + 2.96*
Recover 71.81+3.02 .87 +4.5€[72.0€ + 3.0¢
l&selim 74.2(+ 3.0% .8(_+2.26 174.00 + 2.0C
B) n=5 Immediately after 1 minu 80.6( + 3.78* ]120.00 + 2.82]80.8( + 2.28*
|Recover' 74.4(+1.81 ]116.0C +3.1€}78.4( +1.67*

*P<0.05, HR= Heart rate, SBP=Systolic blood pressDBP= Diastolic blood pressure
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Thus slight changes in NE beyond its physiologicalynamometer for a minute (isometric exercise) sess the
concentration cause rise in BP for 1-3 minutesl inti competence of ANS at bedside, which in turn capalet
get destroyed® Naturally person having good the young males prone to early onset of hypertensio
autonomic control could bring down and stabilize

blood pressure to pre-exercise state quickly (atfoutREFERENCE
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