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CHAPTER =L,
NTRODPUCTION, s

(a) gemeral 3

The phenomenon of strese in both human and
enimals has become world's most scute and pressing probe
lem and is direetly or indirectly the cause of much of
the world's umreat as every walk of life is predominsted
by some dgree of stress which often goes ummoticed, This
comes as a challenge for the scientists of the era in the
field to face it boldly and give some extraordinary colue
tion towards dts medication,

But memgyas we knowyis an ingenious animsl
who sooner or later always discovered a way to exploit
W his satisfaction or derive bemefit from the natural
resources at his command, It is inconceivable that it is
beyond human spproach to evolve ways and mesms for PPO=
ducing the desired rank of happiness by utilising the
power he has been furnished by the Almighty.

The long cherished desire and great challen
ge was however met whem Selye,the pioneer worker in the
field took a bold step to tackle the problam and achieved
success to a major extent by making valuable contribution
towards some of the very importsnt aspect concerning the
physiological end pathologieal background of the problem

of stress.
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The great French physiologist¥ Claude Bernard
had realised that to maintain life,the constancy of "milieu
interiewr® must be preserved in spite of changes in the -
@nvironment,And 1t is known that the various stressing agents
under which comes also the @nvironmental stresses,play a
major part in changing the €nvironmental set up around a
living body, walter Cannon and’imerican investigator intro-
duced the term " Homeostasis " to designate the maintenance
of this steady state and also directed the attention to the
role of afrenaline,& hormone secreted during stress emd of
the autonomic nervous system in bringing ebout the inteynel
adjustment upon which it depends,

Frank Hartmen and his co-workers prepared -
purified adrenal cortical extracts and evolved the 'Gemeral
tiscue hormone' theory of corticoids by experimentations
They ecould conclude that cortical hormone iz necessary for
the function of all cellsybecause it raises the resistance
of tisgue to ingection,combats fatigue of muse¢les,and nerves
and maintains the normal temperature and hydration of bissues,

However in 1936,1it was observed that on expos=-
ing the animals to a variety of nonwspecific damaging agents
{stressors), there occurs not only a discharge of adrenaline
but also of adrensl cortical hormones and simulteneously
their resistance to the numerous damaging agents 1s increas=
ed, It was also noted that any type of stress was apparently
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met by an inereased discharge of corticoids which auggested
that in man alsoyall the sysbenic digeases and the stresses
and strains of normal 1ife are met by a simileyr defensive
corticoid production,

1he exact mechaniem of the function of adrenal
cortex during emergencies was not clear but however Sel.ﬁka
(1837)reported that if hypophysis of animal is removed,it can
no longer respond to even severe,lethal stresses with any
secretion of adreno cortical hormone, cide by side the resis-
tance of these hypophysectomised animels fell to a very low
level and finally it was concluded that normelly exposure to
stress causes both demage(shock)and defence(countershock)
phenomena, In absence of pituitary,menifestations of damage
(@sgeGastirie Ulecer,hypothermia,hypoglycaemia, hypotension)
become even worse,while most of presumavly defensive chenges
(@s8sf'over, hyperglycaemia, hypertension,dissolution of lymphae
tie tissue)are eliminated,

These observations sugrested that nature herself
has foreseen a general defence mechanism in which cortico-
trophin production playe an important part and thus physio-
logieal cmﬁbsr-ahoak phenomena caen be initiated by the ad=
ministration of supplements of ACTH or corticoids towards
the treatment of any stress diseases,

(b) Concept of Stregs s
The simplest do.fini'td.m of strees is "the rate
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of wear and tear in the body", Like an inanimate machine,
the living body shows signes of wear and tear ae a CONBOYUETIm
ce of usage. The accumulated results of such awear and tear
are,what is called aging but the rate at which the wear and
tear progresses at any time,is STRESS, cuch biologlesl stress
maniféts 1tself by a set of symptoms and signs known as =
‘Generel Adaptation Syndrome'(G,A,S8)--Selys(106Ll)which is
further divided by Selye(1946)into three stagess (1)!Alamm'~
which represented the animals' iInitdal response to a change
in its @Mt.m stressory(11)' Adaptation'sw the period
when the animal made satisfactory adjustment to the stressor 3
and (iii)'Eshaustion'e~ when the animal's ability to resist
the stressor,or complicationsg arising therefrom,ran down,
In ‘alamm reaction' there iz an Ilmmediate response of pituie
tary-adrenal axis and the chronic stimulation of adrenals
results in condition what is called Adaptation Syndrome
(selye; 1948). |

Accoxding to selye,anything that forces the
bedy to perform work is a cause of stress while the agent
that causes the stress was termed as "Stregsor" and hence
a living body is always under some degrees of physiclogical
stress only as long as it is in living condition, However,
in common parlance the word STRESS usually denotes an excess-
ive degree blologleal wear and tears |

Ha&hlms(w%)mmtn that STRESS is a short,
pesitive and provecative word which would serve betier than
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the familiar term PSYCHOSOMATIC as its use also sugsests
that the reactions of the body wder emotional stress ave
similar in kind to the Adaptation Syndrome to Phyeical or
Catastrophie stresss ButyhoweverySelye meintaine that stress
ie an adaptive state secondry in relation to nervous tension
(Psychomotor temsion)and it will be more natural to think
that Selye's stress reaction(which starts hormone production
and permanent changes in the suprarenal glends,the stomach
ele,)is a part of nervous reaction(psychosomatic)generally
heading to psychosomatic diseases, According to Haml;ung(lase)
the term STRESS 4s better than SIRAIN-ethe deformation of an
inanimate object as a result of pressure from outside comnone
1y used in making amalogy with mechanigs,because the human
organism does not undergo the passive deformation of this
kind; 41 reacts very actively and moy even at times provoke
the stress producing situation itself,

Hence,the term STRESS g the same as used in
mechanics«ethe internmal or resisting forces brought into
action in the organism by extermal forces or loadss In
biology and medicine,the i1oad is the external stimius or
pressure and in physics,the change in size or shape of an
object due to the spplication of an external force is called
STRATN,the term which can in wix way be used with the llving
ovganisma, The definition of stressytihen in the biological
senge as different from mechanical,is the mgt.im inside
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the organiesm and not the force acting on it from outgide,

flgo according to selye(1936),definition of stress is the

metabolic state in the animal or mem resulting from endoce
rine reaction rather than the chmge in external environ.

ment which induced it

'SIRESS! term has been used in two different
senses : Wolff has defined stress as the reaction within the
organism to the situation outsidejothers say that it is the
force(whether extornal or internal)that evokes the reaction,
Hambl ing{19G9) has amployed the term to mesn an internal
process in the patient's mind that takes over the external
slituation,and initiates a disorder, According to salgm{ 1980)
stress in the *b:flcgical pense 1s the interaction belween
the damage and defence,just as in physics,tension or pressure

et interplay belween a force and dhe resistance offered o its
(¢) kinds of Stress:

Among the common stressors are psychic and mere
vous stimuli,infection and traums,hypersensitivity reactions,
museular workshaamorrhage, intoxication with various drugs
and nutritimal deficiencies(selye--1961), Intense heat and
cold, surgical operationyrestraining an animal so0 that he cane
not moveyinjection of norespinephrine and other sympatheto-
mimetic drugsyinjection of necrotising substances beneath the
skingalmost any debilitating disease has aleo been reported
%0 be non-specific stress stimuli(Guyton,1961),Amng others
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are mtienal(?arkag, 1961),an‘b—eutanooua injections of mml
e:alino suuum(mriam,wsa),inuetion of adrenaline =
(pam,:tm;vwemm & m,vd, 1966) sstress of captivity or
confinement(Anat.necord,1966,124,281)electric shock(Hallsk
}mﬁgmﬁh,d@leum of steroids characteristic of stress(
Duggzal and Lohl.‘gna, 1949sBacchus and 'reoﬂ;:as,l%l) gsub=-cutaneous
injection of temaline(-constaﬁsﬂnidas,msl and ﬁhg’él,lsw).
cimatic amwtnﬂd,m%),m;'wbm acdd derficienay in acditdion
to inanitiiom and injection of ACTH (Bessey ot al,i953),
stress of high al titude(smithyBarry and Gogfd, 1968)  stress of
aviation(Tompkine,1989),Peychologlesl stress(Reid and i1l
1962),and stress of ether snaesthesia(Denellis,1963),
¢@)Restrained condition as Stress

Various forms of stress has been just mentione
ed and the type of stress so chosen for the present study
was due to its simplicity in operationychespness and easy
availability under the available labbratory facility.The
restraint type of stress has been considered to be efficient
in provoking the animal o undergo stresl reaciion as Mdm#
by the work of J‘!wkiwi@a(lﬂﬁl) ;Renaud(.».%a) and Guyt@n(leél).

Ranau_ﬂ( 1980)evolved an imprmd restraint tech-
nique for producing stress in rats.one of the most efiicient
methods in eliciting the alamm reaction among the various
stregsing agents,was the pure emotional stimulus caused by
{mmobilising en enimal on boexrd for several hom(mgu,lwﬁ;






