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INTRODUCTION

AND AIM OF THE WORK

Before designing any line of treatment in patients with
coronery ariery disease, it is of paremounti importance to
assess left veniricular performence . 7*his is becsuse of
the known fact that there are some potent anti-anginel
drugs suchh &as propranolol which is known to have & myocardi=zl
depressani effect and it could not be used safely in patients

with left veniricular dysiunction .

Up $ill this moment, search for an ideal anti-anginzl
drug which couwld improve corgnary periusion, Jdecrease oxygen
consumption and improve myocardial contractiliiy is still

going on .,

Oxyfedrine is & new enti-anginel drug winichn is cleimed
to have such an ideal zction ( Jirschingen et al., 1882 and

Whittington and Zaffery, 1982 ) .

The z2im of fThe present worx is to evaiuate the effect

~

of intravenous oxyredrine on myocardisl contrectiliiy .
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Physiology Of Cardiac Contraction

4A) Mechanics of Cardisc Contraction :

Cardiac contrection can be readily studied in-vitro by

mounting & mammelien cardiac muscle . The preferred myo-

cardial segment is the papillery muscle because of the

parsllel arrangement of its fibers . The ends of the muscle

are fixed, and the muscle is allowed to contract isometriceally.

The three most importent mechanical characteristics of the
cardiac muscle are :

1) Length-sctive temsion relationship .

2) Force-velocity relationship .

3) PForce-velocity~length relationship .

1) Length-active tension reletionship

The development of active tension during isometric
contraction by the myocerdium can be altered by changing

initial muscle length, and the relation between these two

varisbles constitutes the length~active tension curve (Fig. I

When the muscle is stimulated to contract isometrically ,

the length of the muscle at which the resultant force deve=

loped is meximel is termed L { Mommeerts , 1964 ) .
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Fig.(1): Representative force-length or tension-length

diasgrem for cardiac muscle . R ¢ resting tension;
A : Total active tension 3 D: Developed Tension

( The tension added by contraction or 4 — R ) .
Note significant resting tension at snortest

length ( After Mommaerts, 1964 ) .
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The strength of individusl isometric cardiac contrac-
tion is modified by iwo major influences : (1) a change in
initial muscle length or preload and (2) a change in
contractility ( Sonmenblick, 1962 ) .

2) Force-velocity relationship :

It is the study of shortening characteristics of the
muscle when the length of the muscle is changed while its
tension is maintained at constant level i.e. under isctonic:
contraction . The extent gnd maximum velocity of shortening
for each coniraction depends on the total load { Pre-load +
afterload ), and the inverse relation between force developed
and velociiy of contraction constitutes the force-velocity

curve ( Fig. 2 ) .

As the load is increasing, the velocity of shortening
decreasing. <Jonversely , when the load is smallest , the
velocity of shortening is greatest . The maximum velocity

of unloaded shortening is called V_ ( Abbott and icommaerts,

1959 ) .

VWhen the contractility is augmented, the entire curve
isdwifted upwards and to the right with &n increase in both

force and velocity {(Fig. 3) ( Sonnenblick, 1967 ) .
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Fig. (2):

Total Lo-od( Preloode Afterioad ) -groms

Relation between peak velocity and initial lengtn

of the muscle ( After Abboit and Mommaerts,1959 ).

Fig. (3): Effect of norepinephrine.

{ After

Central Library - Ain Shams University

4lr\md_\hloql"y‘d sht_:i'hdng‘-_-'mm/u_c J

Totel Lood (Preiood + Atlerioad) - grams

Sonnenblick, 1967 ) .
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3) Force-velocity-length relationship :

With the development of Hill model of the contractile
element ( Fig. 4 ), a wide variety of circumstances can be

studied during both isometric and isotonic contractions .

During isotonic contraction, the muscle { CE ) moves
in & predictable manner across the surface, describing the
relation between force, length and velocity ( Figure 5 ) .
With activation ( onset of contraction ), the contractile
element { CE ) rises into a hypothetical force velocity
curve { right projection of the curve A ) . 4s the force is
increasing, the velocity of contractile element is decreasing
until the afterloasd is reached, after which shortening
proceeds across the surface . As shown in Fig. ( §B ) ,
the velocity of shortening between the two points 3 and C
depends on the level of the force-velocity-length plane

( Brutsazert and Sonnenblick, 1973 ) .

B) Contractility and Inotropism :

If one is accustomed to think in the term of contractility,
it should be defined stricily as the cepebility for becoming
short in response to a stimulus . Inotropism : is the positive

or negative modification of the basic contractile force .
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Fig. (4): 4 hypotheticel muscle model of Hill .
When the contraction is iscmetric, the CE shortens
and generates force by siretching the SE , but over-
all change in length is prevented . Vhen the over-
all muscle is " shortening ai a constant load,the
contraction is isotonic . The change in length

with contraction is X = AL .

Central Library - Ain Shams University



e

Fig. (5): Force ~ velocity - length relationship .

( After Brutsaert and Sonnenblick, 1973 ).
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Inctropic intervention appears to operate by changing the
intensity of the active state and its duration . However,
the inabilify tc measure the inotropic effect directly
instead, we must rely on determination of the outcome para-
meters from the change in contractility . In sother words ,
a2 fundamental modification of the basic coniraciile state
with inoiropism is unlikely i.e. centractility per se does
not change, but its menifestations can be modified (Fracis,

1979) .

Pogitive and negative inotropic agents :

wyocardial contractility is increased by activetion of
the myocardium, which is mediated in one form or another by
an enhenced availability of Ca2+ ions inside the cell .
Increased celcium ionsg delivery by catecholamines including
norepinephrine, epinephrine and isoproterenol , Ihrough
their action on adenyl cyclese system . Digitzlis glycosides
also enhance contractility but sct by inhibiting the Ne™=-KT-
stimulated ATPase in the cell surface menbrane , which appezr

2+

to leave larger amounts of Ca™' within the muscle fiber .

-Contractlility is also increased, to some degree, by cervico-

steroids, aldactone, angiotensin, serotonin and glucazon .
Lyocardial contractility is decreased by hypoxia and by many
drugs, ircluding barbviturates, quinidire, propreanolol ,

procainamide and lidocaine ( Hurst, 1982 ) .
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