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HYPERTENGI QN

Importance, incidencs and complications :

High blood pressure, by reason of its |revalence and
because of the gravity of its sequelae, ranks ac one of the
major medical problems ot the present time. Stntistics show
that hypoertension is indeed extremely widespread; so while
in young adults, only 5. suffer from hypertersion, in the
fifth decade of life its percentagé is already 10-20%, and
in persons over fifty, the incidence rises to 20 -~ 30 %
(Master et al 1952).

Patients with elevated arterial pressure tend to die
prematurely (Pickering 1972) Hypertension is the most
significent known rigk faotor in the development of strokes
(Kannel et al 1970), congestive heart failure (Mckee et al
1971) and renal insufficiency (Laragh 1972), and in induction
of atherosclerotic phenomena and arterial lesions in general.
(Pickering 1972). Hypertension is also one of the most
important mredisposing factors in coronary heart disease
and myocardial infarction, appearing at least as important
as any of other risk fastors such as hyperchlolesterolnemis
(laragh 1972).
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Soen-ering thae optality duc to Lohertennion o 12
W.i5 disense nocounbted 1or lwe: | ¢ ] cni i SLooto 20
(Falir) of all deaths in tihe 5.4, Ll oo by Lver v ranpe
of ases In mngland andg Wales, in 1935 1 e»uer tlon iceount.d

for 4% of all deaths (¢ & or cardiovrrculur d..n% .3) (Faul

Ly

Wood 1966). More recent data are H.ouse cullested Ly the
Soclety of Actuaries (Schoanbverger 1071), Tt .., . i e
inereasing mortallty ratio which can ve asel f.el to relatively
modest inc:ease in blood pressure. Thaus cen with casual blood
pressure of 140/90 miig have 507 inerease in rortalitvy if
followed for 20 years, coumpared to expected incidences This
figure rises to over 10U ;! in those Peojle who nave blood
Pressure of 1560/100 Imeilfe Jecause of the importance of
high blood pressure, it is essential to discuns Tirst the
normal blood pressure, how it is maintained and tie different

Physiological factors which might affect it

Factors that determine and maintain the nommal bliood Pressure &

(Best and Taylor 1957)

(1) The pumping action of the heart i—

The means by which the cardiac contract: on exerts its
effect upon the aprterial Fressure, is obviously through the
quantity of blood which it is capable of discharging into
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thhe aorta in a unit period o! tite, leesy upon tie output

of the lieart per cinute or SUore voline ties heart rate.
Wnon more blood is forced i-.to s... Wready filled arterial
syster, it cannct escase ub onece from tie system in the same
arount A8 it is thrown inco 4.e aoituy, 0 H.e arterial walls
become stretched. The pressure rises until the velocity of
flow through thie arterioles isg great enough to Lalance again
the outflow frow the Fsten witk tie inflowe 59 Sre increase
oL tne cardiac output gdue to any factor cauces an increase in
both the syrstolic and diastoliec Hressures, but t.z systolic

-

is affected more than tae diastolic.

(2) The peripheral resistance i~

The peripheral resistance is dependent upon the caliber
of the small vessels, mainly ¢’ the srterioles and, to a less
extent, of the capillaries and the viscosity of blood. The
total peripheral resistance in man can be calculated from the
meen blood pressure (M) and the cardiac output (C.CP.), since
all the blood entering the aorta must of course pass through
the peripheral vessels. This relationship can be expressed

in the following equation :=—

R (peripheral resistance ) - M(mmiig) x 1332 _
Ce0ePu(ml/see)

- Dynes. seconds
cms
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1332 is a figure for conversion of pressure to dynes. The
peripheral resistance awounts narmally to Lrom wbout &£00 to
2,000 abhsolute unites in man, but nay be over 5,000 in arterial
hypertension. The increase of perinheral resintance ffects

the diastolic more then systolic blood pressure.

(3) The capacity of blood in the arterial system 1

In any closed aystem of ricid tubes, fluid nust £ill it
to capacity in order that & pressure cun he davelolred within
its The arterial walls are distensible und elastic, ad a
cortain degree of stretciuing of these must occur before any
considerable pressure is oreated. The arterial system must
be over filled, and the greater the extent of over filling,
the greater will be the blood pressure.

(4) Viseosity of blood 1@

Since the viscosity of blood mainly depends on the
corpuscular content, it shows only :inor variations during

the course of the daye.

(5) The elasticity of the vessel walls

This is concerned mainly with the origin and maintenamce
of the diastolic pressure and sustaining the mean pressure at
a higher level, than would be possible in a rigid system under

otherwise identical conditionse
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The Glaﬂtlc.it:-‘ of wrter il L..F .. Dws 71,00 ey LU0
jblny to uny notable extent witl, a ,1ensire unrlow

2 e il

)

3celow this level there woulld be little Ltretahls - or Yo walls
of the axrturios “mice. would tnen nehave like a smter of rigid
tubes. At thie i3ual dlastolic pressure thut cxisto, !owever,
the walls are stretched by virtue of tielr cluctielty and tend
to recoll against the distendin: force. AL t.- content of the
ventricle are throwm into the alrvewdy over—riilss oo te during
systole, the added pressure which is tren exorted u.on the
vasculur walls causes thelr further Y stensione. After the
coupletjon of systole, the =2lastic walls rebouni and, pressing
upcn the bleood witiiin tnelr exbrance, force it onwards through
the peripheral vessels. In otiier words, the arterial lumen
returns to its previous diameter, 2nd the energy that had

becn stored up during ti.e stretechiing of the elastic tissue

is in this way gradually expended duaring diastoles. The
elastic recoil of the arterial wall thus acts in a semnse

as a subsidary pump to drive the blood onwards in a continous
stream between the heart beasts, other-wise the pressure will
fall to zero after each systole. 850 the elasticity of the

vascular walls and the peripheral resistance are both essentisal

for the maintenance of the diastolic pressure.
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thysiologlical variations of the blouod [ressire

The important physiolojical factors whith rv.le varia=
tions 1n tuoe nortal bLilood jressure e =
1~ Diurnsl variations :

Slight diurpal variations irn the blood pressure from
5 to 10 mmHg systolic might occur, the ,eak being in the
wlternoon and the lowest level in the enrly hourc of the

1NOrninge

2~ Age and sex ¢

Age exerts a definite influence upon tie blood pressure
levels o At birth the systolic pressure reasures from 2C to
60 mmHg with an average of 40 mmHg. It rises rapidly, however
and has an average value of about 70 mmHg at the end of &
fortnight, and 80 mmHg at the end of a month. 4 slow steady
rise takes place from this time until about the 12th year when
it averages 105 mmHg. With the onset of Puberty, a more
sudden rise occurs which in boys reaches 120 mmig about the
age of 17. A steady though not great rise in blood pressure
from adolescence to 0ld age is the rule in health, the average
for the ages of 60 being about 140 systolic pressure and 87
diastolice In women up to the time of menopause the systolic
pressure is from 4 to 5 mmHg lower than for men of tThe same age.
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At Lenopause howover Liiare i Lo et an ot rloe a) the
Plessure romainsg & Iictl.. . O A (T
3~ Effect of food i

The systolic prescure i nClovu et o o nrall but

definite extent by mealc. 4 rize *rom O to LoLmdy; 18 the
asual effect, and this laois for an Lcuir cr no, iHowever
nare is little cnange ir ziastolic jressupr:. LY . emls. Lf
anything, it ias reduced, (resumabl; as a result of vasodilata

tior in the digestive oOroane .

4— Sleep 3

Quiet, restful sleep may be accompanied by a fall of
from 15 to 30 mmHg in the systolic Pressure. The fall is
most marked during the fipst hours, rising gradially again
after this until the time of waking.

>~ ZExercise :

Bxercise if of a strenuous nature, has tie most powerful
effect upon the arterial blood pressuree. During muscular
effort, the gystolic pressure commences to rise and may reach
8 height of 180 or 200 mmHge The diastolic Pressure shows a
less pronounced rise (100 to 110 mmHg) and so the pulse

Pressure is increased.
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G- Bffect of posture

‘he diastolic v v b o ceoan o svan ling
than in the sitting posit.o ul Jov oot L. v ogency. Lhils
change is found to occr o wa-h v Lo ol v L e 15 brousht
about actively or pansiwvel, wuod o V2 sl L overcompensa-—
tion for the gravity =:rreets Iie e noli: rvuw: .2 usually

rises but to a less extent trn.r ' g cilustolic, so the pulse
Pressure is reduced. Pronmiyoe. b o2eaver, L@hon at as short
an interval as 10 seconds at.or the ¢.cct poi tion has been
assumed, show that the i-~iti-) =t1veecl ig a full of fron 6
to 22 mmHg in systolic pressures This is safficient to
stimilate the carotid sinus and anrtic mechanisns and cause
increased vascular tone with om egqient enipansutory rise
in pressure., Compensation is usua’ly corplets vishin 30

seconds.

The important pressure-regulating systens @

1- The renin angiotensin-aldosterone syster : (Gantt 1967)

4 decrease in pulse Dressure, mean arterial pressure,
or renal blood flow causes the cells of the juxbaglomerular
apparatus (which includes the macula densa by definition)
of the kidney to release the enzyme renin. PRenin acts on

alpha 2 globulin made by the liver (renin-substrate) to produce
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