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INTRODUCTION

Strole 18 ons of tho most common causes of disability
and doath among older pcoople in this country, Vet it is still
a little;understood disorder, It i3 tnowm that younger people,
ard people in better overall health, penerally recover better
than older and slcker people, but the rate of recovery that
ocan bo expected remalns a baffling question,

It 18 the common observation of professionnl people
working with acute strolke patlents that apontaneocus recovery
of somo unetions, such as speech, or notor ablility, may oecur
very rapidly after the onset of the séroke, This rapid return
of & functlon that was interrupted by the stroke is interese.
ting from a theoretieal point of view, The funetion depended
in some way on the area of the brain affected by the vaseular
leslon, and return of the function cannot be caused by regen-
eration of the injured tiasue-:brain tissue has almest no
capaclty for regeneration, Similarly, viecarious functioning
of zome other arga of the brain could hardly have taken over
the control of the dlsturbed funotion, ninee present knowledge
indlcates +that consideradls timec 1z required to establish
such agoinections in the brain, Thorefore cone other «xplann;
tlon is needed,

One theory advanced pozits an edematous veaction in
the brain tissue surrounding the ares of a lesion, Wideapread
odema disturbs brain functlons, which return only vhen the
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pressure on the control centers is reduced, Some kinds of
people seem prone to the development of edema,

This experiment is an attempt to identify physiological
highestreas types of individuals after they have sustained
a vaseular lesion from a stroke, These high stress subjects
should be susceptible to the formation of cerebrsl edema,
which can disturb functions measured by wen.«:ahosen peycho=
logiocal tests, Since sooner a later the edema subsides,
these subjects should show & higher dsgree of spontaneous
recovery on the tests than do subjects who do not readily
develop edema, The validity of this logic 13 tested by
this experiment,

This 1s clinieal research, and the preblems faced
in conducting this kind of clinieal study with acute stroke
patients cannot be overstated, The problems are discussed
at length in this paper,

The report begins with a review of the literature
supporting the thinking involved in the study., This 1s followed
by a deaign for testing the hypotheses, and then the hypoth.
eses themselves aure stated, Following the presentation of
results, implications for further raesearch are discussed,
and in an appendix, illustrations of the psychological tests
avre presented,



CHAPTER T
REVIEW OF THE LITERATURN

In this chapter, a selective presentstion is made of
the literature on recovery of function following brain lesion,
and some baskground for Selyet!s stress theory is given. It is
the purpose of this experiment to infer z funcitilonal relatiofbe
ship between cortain findings in these two aress of imowledga,
and theu to test experimentally the inference whish has been
made, 3ince the subjoots studied were hospitalized psilants
who had just experienced a stroke, some beackground on the
natures of a stroke is reguired,

A cerobral vasculer accideni, or astroke, iz due to the
b¥oekage or oceclusion of a cerebral vessel, Thiz occlusion
can have varying effscts depending on where the oceglusien
oevurs and what brain tissue iz affected, In the coase of the
most readily resognized etroke, hemiplegia and/or nphasia
ogeur., In ascute cases there is nesrly alw ys some permanent
damage to brain tissue in the erec irrigazted by the disensed
vessel. The paychologleal effecta of the recent vazoular
lesion, Af any can bs dlscovered, are usually sxpressed as
impairment or interruption of one or mero spacific funcilons,
The impeirmont may be accompanied by personality chenges, but
it 1s not the purpose of this paper to diseunas thess., Dys-
funetlion, such az aphosia, csn be strikingly obvious, even
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without any specialized measuring instrument, However, with
specialized test batteries, such as the one employed by
Reitan®, relatively subtle effocts of the corebral pathology
Ay be demonstrated,

It would be inconalstent with the literature to be
discusaed to say that obaerved psychwlogical defiscita appearing
in sloss temporal relationship to 2 cerebral vasoular accident
are a direct and primary cousequenge of actual brain lesions;
howsver, 1t is entirely reascmable to say that newly acquired
impalirient 1s somebow atirilutable te the stroke,

Az early as 191l there were reports in the literature
of reversible impaimment following cortisal insult, and this
was linked to temporary pathology secondary to the primaxy
leaion, Von Monakow" deseribed this as a shook-like effoct
follewing oceortical insult, Tims 1t i1s hardly a new idea that
faotors othar than agtual bralin lesion can give rise to asguired
payebological defieit., Von Monakow theorized that removal

warrnn uné K.w xert, éds,,
Behavic Hew York, Nnaraw-
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el one cortical area, even though it had besn sssential teo
ons glven funstion, eould withdraw a sourse of nsural faeili-
tation to other quite different cortisal or subecortical areas,
thus teporarily himdering their activities, He gave thils
thecry the nmme Diasohisis,

Alford? in 1948 srgued that an edems-like rwaction
gradually spreads to tlssue adjacent to the lesion, and sven
to more remote loel in the bWrain, temperarily inhibiting
certaln functiens, With subsidence of the adema, spontancous
return of disrupted funstlons san osour, In 1952 Forgsysh
provided experimental support of Alfordts ides in studles
with both rats and mmans, and in 1960 Herschberger” replicated
Forgayst work with rats, The luman subjeots mwz’* worked
with wers neurosurgery patisnts at the MHontreal Neurelogical
Institute, His study of serial testing of fifty of these
patisnts ashowed delayed aphasic, motor, sensory, and intelle
sotunl defects following brain operation, Although in the

v

3 LB, Alfard, "Corebral Iocalisation, Outline eof a
Revision®, in Nervous and lient:l Disesse Monopraphs, Vol., 77,
1948, p. 3-95.

I, Domld G, Forgays, "Reversible Disturbances of
Panotion in Man following cortical Insult”, in %ml of
arative and Physiologleal Puyohology, ﬁ‘olo » B0, 3,

5 Austin C, Heraghbeyger, “Delayed Loss of Punstion
” The Pay R lan) i“-‘ ROOTU 4 val,. m’
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immoedinte postoperetive paried the level of funotioning was
sotually & littls better than that found preoperatively on

the tests, disturbances on tha peychometris tests dbegan to
show up about the third postoperative day, By the twentieth
day, partial or somplete resovery frem deficits had osourred
without any special training. Forgays comsluded that the
delayed fmpsirment ocould bs interpreted ns a function of
cerebral edema whish had been precipitated by the surgioal
lesions, and which required sowme dsys to develep, The in.
creaging intracranial pressure in the arens affected by the
edemsa temporarily inhidited some funstions, and thess funotions
did not begin to return until the Intrasranial) pressure begun
to decrease, Thw odomatous response appears to be a ususl
consequence of sarglesl or other lesions of the brain,®
Reitan!, disomssing his expsriencs st Indiana University
¥edical Center, deseribes serebral edems a3 insvitable follow.
ing brain surgery, The quastionz which arise are (1) whether
Porgayst' finding of delaysd fmpalwment 1s solsly a produst

of cerebiral odema, and {2) to what extent the edema is quanbti-
tatively and qualitatively similar from one patient to another.

N

6 S5.P, Hicks and 8y Warren, Introduction to Neuroe
m Wew York, MeGrew-HAll, 1550, Br LIZ50005% —

n. Reitan, presentation to the omwm
W ,mmm fnstitute on the Paychologieal
of Brain Lesions, Toronto, Pebruery =i, 100
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on the Ifirst quostlon, Maehbamrg reporvs Lindings
from his study with rats which he feels are consisten: with a
sombination of both the shookw-like resction posiuleted by
von Monakow’ and the edema-like peaction of Au'am.w

For thoe aecond question, whieh has considerable hearing
on tho present study, a briefl exeuraiun inte Selyets theoretis
cal fermalations may prove illuminsting, The edematous
respanss of tissue surrouniing an area of injury or lesion is
described by Somu as an adaptive (or preteotive) reaction
of the erganimm, It is in eoffect a way of sealing off and
dorondins the area, The axtent of this reaction at any given
time is determined primarily by the bealance of pro-and axxhi.-
inflamatory hormones at that mement., Although this hormone
balance fiustuates in respense te the many rfsctors operating
on an organism at any partioular time, easch person has & more
or less characteriatic point of balance TfLor the pw-inrh\m-
tory and the m#mmtm hormones, This pelint of bhalance
is referred %o in this peper as the '"physielegieal siress-
type" of the individual, The term "stress” is used because

¢ Hersehberger, Op,Cit,
9 von Monakow, 0p.Oit,
10 Alford, 9p,C1t,

Hana Selye, The Stress ef Lile, NWew York, MHoGraw.
Hi1l, 1956. P. 103, ’ ’
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Selye soves stress as the most important factor infinensing
the stats of an erganism, The stress~response mirrors the
astion of the homione seoretions on an individualrs sysbtes,
and 1s thus sald by Selyel? to be "the common denominator
of all adaptiwe reactions in the hody.®

To olarify the semantios involved, stress is a reaction
or a response to a stlmilus ¢alled a stressor, The stresasor
can be elther physical ar payehologlsal., 3Sslye infers the
presengs of the sireas response Ly ohasrving and messuring
1ts manifestations—eadrenal snlargement, inoresssd sortiseld
congentration in the blood, loss of welight, and so forth, He
defines stress’™ as "the rabe of wesr and tesr in the bedy,"
and more apmtiomuyn" as "the state manifested by a specific
syndrome which consliata of all the nonspecificelly induced
changes within & blologic system.” The stress reactlion poes
through three stages’® whish are callad the alamm reaction,
the stage of resistance, and in some osses, s stege of axhaus-
tion, Collectively, these resstions are termed by Selye the
Generanl Adaptation Syndrome or G,A,0,

12 Selys, Op, Oit,, p. Sk
13 Ibsd., P. 274,
1 Ibdd., p. 5h.
15 Ibid,, p. Gh.
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Although at firat glanse, the alamm reaction or first
stage of the General Adaptation 3yndrome might ba aovepted on
the basis of intuition or face validity as a correlate of
anxiety, the literature doss mot support this vwiew, In fact,
caetall;é roports that the alamm reaction (or offort.sntresas as
he prefers to call 1t) way have some inverse relation to anxiety.
In his wordss

Sirexn vesponss; dhen be pebreats sci 3iteupes sscepist
solutlons, he shows anxiety, The sow-talled psychoscmatic
peurstlo; e Seeigre * Bz iend, Taviem e bs -
a neurotlec,

In speaking of the physical aympboms that people develap,
Selye makes the point that the General Adspbation Syndrems, or
its lesz involved sounterpary, the local Adaptation Syndrome
(LsA.S,) oan sometimes be set off inappropriztely bhy s relatively
insignificant stressor, ’ At such times, the system is really
overprotected and the adaptive reaction becomes more of a
problem than the procipitating stressor, Selye’ refors to

this as & derallment of the adaptatlon symirome, and the ensuing

A

16 W B. ¢a.leil, "The Nature ami Measurement of
Amd.at{" in Seient “nmerisan, Vol., 208, Mo, 3, issue of
Maroh 1963, p, 107,

17 Ibid,, P, 102

18 3‘.3", OES G:I.t" Pe 103.
19 Ibvad,, p, 66,
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diceanss he ealls diseases of sdaptation, Nxamples of such
diseasea Bwecday fever, rheumatoid armhritis, and allergles.
Saome individuals have a lgwer threshold than others for these
disensen of adaptation, axd in the present study these people
wore classified as (physiolegical) M@;ﬂmﬂ types., These
peoples ever-raspond in their resistaose to am:naa.
Righ-stress people, in sddition to having a relatively
low thveshold for diseases of adaptation, are charasterized
by altorations in the white sell balance in the blood, and
notably by changes in the rmamber of whits cells cirenlating
in the bloed shieh will stain with the dys ecain™’, These
Iatter sella, know: as eosimephils, ineresuse greatly in mmber
vhen & person suffers from asthma, bayfever, or allied condi.
tions, Thelr mmbor ahows A aharp decrease in the immodiate
presonce of plysieal or payolwlogical treaumaey that is, duing
the alamm reastion, This desreass in sosinophils {eosinopenia)
unmwam&uamauwgiml msamurs of stress, ™e
ptressor or stimilus presipitating thw sosinepenia can be a
paychologisal one or sven & conditioned stimulus, For sxample,

20 Selye, Dp. Cis,, p. 103,

21 m P. 214:
M Ad tian* o ﬂw %dg ‘za'gima ~;rrﬂronia axd the
ournal o nier” 7 ooy m&qm
Vol 6 pe 117850,
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Gallemder ot 21, have senditlonsd vats to respond with
cosinopenia to stimili proviscusly assoolated with tramatie
experisnces (eleotris shoek), Other investigators have found
that eesimopenia can be precipitated by adronalin infestiont,

ard that eosinophilia (inoresse in ecsinophils) can bo related

to aigarette mmas. The eosinophil level does mnot appear

to be affestod significamtly by lack ef sleap<®, Tls writer
was unabls te £ind any referense in the literature to the
relationship dDetwesn sosimuphil level and the chromvlogical
age of the person,

T literature on the peychologieasl effects of brain
damage in Inmans is guite extensive and semetimes contradiectery,

s

23 H, gallender, 0,7, Lw¢, R,L, Ysaasson
ia the Cl =ulating Eoalne 1 1ovel
rw: ccgitiumd Emi in

apaoglated witah Iaarmd
%ﬂlt 53.

2 X, Doasumi, ¥, Stmizi, "Blaboration of the Conditionac
Refleax mzmwn ceun§ m«ti.on tbrouﬁ( Adpopaline Injestion
in Bhamana™ t mbal : 3’&1‘”, Vol., 93 1nsue
of nay 196,

25 1, Schoen, "Soalnophilia apparently related to

c1 Smolcing®, in the Hew ngl Journal of Medicine,
Vol. 270, iasue of June 18 ‘mfi%m““"‘"‘

26 ¢ Thoms , P 1 3tudies IY: 8
Habits ef uui%q 'mmg'mmﬁ 32 tmm o;t Level
Choleataerol and Gixmlat Enaim of
Chronio Diseases, Vol. umﬁu 1963,

il
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In fast, myw27 prefaces his roview in Eysenck's Handbeok

with the nete that he i1s attempting "to salvage from this

mass of data and contradistory generalizations some unifying
principles® with respeet to the effects of brain lecions in
man, Ons of the places whers unity is conspicucusly lacking
among inveastigators is in the verieties of tests they have
applied in this area, Of ocourss, there is merit in the use

of many approaghes to the study of a problem, but these verying
approaches mean that findings often cannot be dirsetly oaupared
with each other,

While there iz no genmral agreement among the experts
a8 to an ideal test battery, scme Ainvestigators have at least
settled on regularly administered batteries, Reltar®®, for
example, has used a standard test bettery for a period of some
thirtesn yoars, and has accunuleted great masses of date which
can be sompared from one patisnt to another, By 1959 his
battery had already been administered to "about 2,oooﬂzgamum,
and ainos then & steady stream of patisnts at Indiana University
bas received the same battery, Surveying the accumilated datas,

27 V¥V, Meyer, "Psychologlcal Effects of Brain Damage"®
of :muomml Psyoehology by H.J. Tysenck, Ed., ’

28 Ralph M, Relten !'rimi los Umd in _valuating
wain mmtiom ws.th E’ wyy-: AT TGNLE AL Lhe SUropayunoLopy

HBQ 100 VERLOT . a0 T apnna 3 ?3_»"& X
15,
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Reitan hes suggestod=??>0 thet the Treil Making Test (TMT)
13 one of tha most sensifive tosis in his battery for refleating
dysfunction rolated to brain damage, ¥No has further mwﬁudm
that the TMT ia relatively impswvious to practice effest, and
thus offers some advantages as a periodisally administered
test used to gauge improvement or deterlorstion in a patientis
mental ability, Fortunately, the TMT is mot formidable in
appearange, and is brlef enmough that it can be attempied by
patisnts who are recovering from a severe cerebral aceident,

A somswhat novel test has boen desoribed by Rosvold
o n1.32 It was specifically designed as & potentisal tethe
nigue for elassifying patients as brain.damaged or nonebrein
dameged, and the reports by both Rosvoldts group ond by Schein >

Wb I R g
Test as an ator uxrg enegs noJerc
and Mebtor 3kills, Vel, 3; %ﬁay Py 271276, ’

30 Ralph M, Reitan, "Ffbhe Relation of the Trail Making
Test to Orgende Brain ge", la thes Journal of Jonsulting
Poyohology, Vol. 19, 1955, p. 393-39L.

31 M ¥, Reitan, Personsl Commnication with the
futher, letter dated June 5, TVGI.

H,E, Rosvold, A.F, Mirse. I, Carason, I,0, Bronsoms
Ie., amsgan. Boek, "Alaﬁgixgmmibi%mm %m’:vai“ %&n !
Demige ™ the Journal of Jopsulbing sy ogy, Vol. ’

1956, P, 33-350° &

33 J.D, 3ohein, "Crossz Validation of the Contimmous
rPerformance Test gzw Drain Dape®, in the Journal ol Copgulbing
Vol, 26, 1962, p, 1 » -
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indloate that it 1s very successful in this respect, This test,
the Contimious lerformance Tast (CPT), can Le repeatedly
readministered with negligible effscts from practioce, Per
tihls reaason, and bocause of its sensitivity in detecting oven
vary brief lapses in attention span, it wns recamended by
M for inelusion in the present project; sensitive
neagsures were nesded to detest temporary cerebral dysfunsiion,
The Contimuous Perfurmance Test itself i1a desoribed in & sube
soquent seetion of this paper, and iz L1llustrated in the
appendix, Tts ability for detecting brief lapees in attention
span sasumes some importanee beosuss sush lapses soem to osenr
with grester freguency in brain damaged groups than thay do
in groupe of norml eontrols, Payohslogleal tests such as the
Memory Spanm for Digits, as for exmmls on the Wechaler seales,
can eften detect relatively gross lapses in attention, mt
very brief lapses ordinarily would escape detection with sush
a test, The Contimous Performance Test was tallor made to
provide » very sensitlve measure of gaps in a patient's sus-
tained attention,

The tests desoridbed above have the virtue that they
ean be repeated, and so they provide & means of studylng
inprovament following o stroke,

34 J.D, Schein, Personel Comminieailon with the Author,
lotter dated Jly 7, 19562,




REVIEW OF T IITERATURE 13

Selyet's theory of stress, as alreedy disoussed, pro.
vides a bagis for ovaluating the roelative severity of adsptive
tisasuc responsec in ths brainag of poople »Ifegted with a
strolio, If 1t 1s lmown thet s given individual probebly is
experiencing a maried adaptlve reaction, then it can be
asmoiod that at least some of hin frmpafwment on initisl tests
of payshologlsrl functionz may be due to his adaptive reastion
rather than to the astual brain losion saused by the stroke,
If sush subjoots can be identifisd, then it seems quite logi-
cal to prediot wapid teat improvemaent for them as their
adaptive response subsides, This expariment 13 designed to
pick out Sust such subjects, Ths test ias in sceling if thay
do improve more rapidly, as predicted,

The next chapter ocutlinea the design of the axperil.
ment for teating this hypothesis,



CHAYIIN IX
IDPERMENTAL D IGH

This chapter presenta a diasevasion of the tools, popu-
lation, and methods whiich were uszed to test the specifiec
hypothesses stated at the end of the chapter,

The chapter dbegins with a2 deseription of the phyalologle:nl
measures whioch were used in classifying sulkjects as high ep low
stress-types, This desaription is followed by 2 deseription
of the psyschological tents selected for the experiment, as
well as & rationmale for the cholce of testa., Following this,
amue coamuents are jpade on the sample populstion, Jriteria
vhich mbjocts had to meet to be included in the study are
menblonod, and the referral procsdures are described, Reference
is mads to the 4ALlffisulty encountered in collevcting an adequately
sized sumple of asute stroimw patienta., Pinally, the method
of the experiment is outlined, and the specifis hypotheses aye

presented,
1. The Physlologienl Toola

The dishotomous olasaification of subjeot: as high or
low physioclogieal stress types reguired investigatien of the
sabjecta for the pressnce of certnin physiolorlenl correlates
of stress. Aswmentioned in the preeceding cheonter, Selye and
others have used the ciroulating eosinophil level 13 an index
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of stress, and Selye® himself muggestoed for this study that
soainormil counts could be uzed az the basis for the deoiston
about the atress group to whish » -mbjeot should be ussigned,
Since all the patlents ssen for this study were hospitalized,
1t was possible to coll:-et additional) infommation from the
modical records and from direot interview of the patient him.
self, regarding the mmber of disenses of adaptation l:c had had,
This Information was used in conjunction with the cosinophil
eounts in aasigning patlents to high or low stress groups,
Fosinophils are a e¢lass of polymorphonucleny lsucosytes
or vhite blood cellz which are distinguished Wy the fast that
they stain clearly with the dye eosin, In order to make the
analysis for theas cells, bleood samples were drawn at weskly
intervals from subjects ineluded in the study, with the first
sample tshken the morning follawing the reeeipt of suthorization
from tho attending physicismn for the study of his patient,
Both te eollestion of the blood samples and the actual oount
were porformed by registared medical laboratory technologlsts,
following standard procedures, Blood sampleg sufficient to
£111 two pipettes were taken in ths mornings, from a lanset

panoture of omw of the fingers,

Bans 3elyo %:waml Gwmxucdtion uith the Author,
mms&tyatuuntmi FEBPIRTS
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It 18 lnown® thot ciroulating oosinophil levels oan
flustuate considernbly, oven in normal subjcots, depending on
the involvement of the autonomic ne~~us system, the glamdular
part of the pituitary glamd, an” the supravenals, Of partie
eular Irportance the faet thot the cireulating cosinophils
follow a 2lj-hour periodicity cycle which is species specifie,
In man, the lowest count ocours in the early hours of the
morning, prior to the inltiation of vital activitics, Godlowaki
refers to thils physiolegleally occurring low point as "endogene
ous eosinopeniar,’ Because of the diurmal eycls, it is lmpor-
tant that blood samples to be examined for circulsting eosinoe
phils should be drawn at approximately the sams bour in each
cose, Yhon this prescaution is observed, flInstuations oan be
attributed to factors other than dimrpal variation, Tims
technicians were lnatruocted o draw the bloed sarples at
appraxizately the same hour each morning,

In making the ocount of eosinophils, standard counting
tezhniqueaz‘ were followed uasing certifled Prepper Trophy Thoma

2 The Mnmtion wen here amt eosinophil flvetua.
tiom iz taken from 2,7, Yowslki, Prnormntie Cancapt of
Apnaplorlaxls and Alla oy and the Raiu 0] wxmgm I
” YO TOHOTIONS PoLAted o Hom Ko DI, O LTG0,
143 “l“!';nq . ¢ ’ 3 . {0 )‘

3 mﬂ P. 9L=95,

Ly Hotes complled by (.M. Rmiherfox! of Ottawa Clvie

Mﬁ as presented Rawiolph of Horthwestern NHedigal
3 u&i.;.zm, at the bgun:mal 'CTH Conference, Chisago,
“wwt
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white blood ¢ell diluting plpettes and AQ Brizht-.lne
hamagyltomotors, The ocoainophil stain usc! colers all the while
sells with a reddish color, "1t the cozinophil cells become a
deep rod and are clearly distinguishable, For each blood ssupls,
the medlical technologi~t made two sep rate counts ol oalls
appearing in the nins squares of the hemacytometer grid, osch

of thece sounts belng cdome on a Jiflerent portion of the blood
sampl., The aversge of these two cocunts was then entered inte
ths fommlas Tor calculating the esbaolute number of circulabing
60sinophils per scublec millimeter of blood,

The reliability or conasistency of the eosinophil scunts
obtained on eash szample of blood oan be regarded as high,
since the method of making two counts is self~corrvecting., If
these two sounts ars not econsistent with each other, additlionsl
counts are nade, Standard labswntory technigues are designed
to koo the error within a maximuw: 1imit of ten »se cent, Sinee =he
sirculating eosingphil level varisd from week to week, Iome-
times considersbly, 1t was imappropriate to stiempt to oompute
the test-retest reliabllity of the countn dons one week with
those done the following week, It iasm poamible to eompute the
reliability of the *n counts dons on the same sanple of blood,

5 Ratherford, Op, Git,, p. 16, The formula takes into
ssaoount the dilutlon of gﬁﬁ'm:t iy che & ~Lidn, solution, the
depth of the ometer, and the mmber of squeres counted,
the formula 1s: Total n counted x 10 3 18 x 20 = n/ou, mm.
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and such a reliabllity coelficient is reported for oight cases
in tho next chapter, This reliabillity wae not computed lor
all esses for two reasons: 1) the procedures employed in laborn-
tory anilysis are self-correctins so that differences in ecunts
are not ascepted If they are larpe, It 1s automatically pdoe
sumed that an error was made; the samples are discarded amd now
eounts are done on new blood samples, thus keeping the conslis-
teney of these two counts very high, 2) Baw count data were
not avallable on all casea, hen the Llood work is doms by
ths hoapital laboratories (as it was on all cases &t the Ottzwm
Civic Hospital and the 3%, Louls de Montfort Houpital), results
are reported only in terms of ocubisc millimeters of blood, For
practical reasons, the hoaplial laboratories had to be used for
aome of this work, even theupgh it might have been desiradble

to have the eosinpphill eocunis done ouly by speelally trained
researcii personnel,

The interpretation of eosipephil levels in direstly
related to the stage of adaptstion whleh the individual has
veached, As dlsoussed previcusly, there are throee stagea of
adaptntiony the alarm remsciion, the stape of resistance, amd
the stage of exhmustion, During ths almmm stage, there iz a
drop in cosinophllk (eosinopenin), followed by & sharp rise
in eosinephils during the stage of resistanse, and {inally
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& drop in eosinophils i the stage o exhaustion 1s Wcé

In studying CV: patlenta, obviously it is jmpossible in most
casen to ecstablish an individualr's premorbid base ratc for
eosinophils, The best that can be done is to chiert the course
of the eosinophils once the CVA has occourred. Ideally, initial
measurcmonts should be made lmmedlately upon the natientis
admiasion to the hospital to ensure that he is 3til1l in the
first (alamm) stage of adaptation, at which time one would
expsct to find some degree of sosimopenia, Unfortunstely, one
of the practical realities to be faced in attempting to do
elinlcal research in a genaral modical hospital is that tests
sannot always be dons at the timo moat advantageous for the
resetrch, Thus it happened that time was lost botween the
onset of = patisntts strolw and the time the authorization of
his phy=icilan was received to include him in ths study,
Initially high sosinophil levels were found in many
patisnta, 3Selye maintains that patients who have experienced
phyaical treuma are scen to exhibit a decrease in ecaimophils
auring thelr elamm stage, and a rise in eosinophils during
their stage of mhtam..7 Timis the interpreotation waz made
that patients shose eosinophil level was high witiin the first

Hans Selye, The Stress of Life, New Yori, lelraw.
Hill, 1956. p. 121,

T Ibid,, p. 121,
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woek after the onset of their stro':c had ontered the stage of
resistance, Thoso patlents werc called "higheatrosa® types,
e high eosinophil count wms interproted as cvidence that tho
individual was showing rosistance to the stroke in the form
of Inflapmation and edoma of the cerobral tissue near the site
of the vascular lesion. As Selye points out, the edomateus®
response can be largely maf!nuu!axn;i'ere.‘9 “then the brain is
affec*oc, one aspeet of the maladaptation ean be interference
with cerebral functions not directlr affestad by the losion
1teelr, 10 It was observed that the patiemts with initlally
high eosinophil counts tendsd to have counts which levelled
off in subsequent wecks, and their lower eosinophil counts
were Iinterpreted as eoinciding with lessening of the cersiral
odema,

The patients who were found to have an initially low
eosinophil level several days after their astroke, followed by
imarease in the level only in the sscond or third wesk after
ths strolc were tskon to be low stress people whoss systems
had little ocapasity for rallying in an sdaptive or maladaptive
was to defend the organism agninst a fereign intmuder, The

3 Selye, Cp.Cit,., p. 101,
9 Ibid,, p. 103104,

10 L,B. Alford, "Cerebral localizati-a, Cutline of a

ion",- in Nervous and Mental Disease Monographs, Vol, 77,
s P 5'990
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deficits observad In the funstions ta)med by the testa dome eon
these patients were interpreted as o direct consequece of the
brain lealon itself,

In addition to ocounting tho level of ciroulating sosine
ophils in the patients at weekly intervals, informstlon was
collectod on the patientts past medical history, amd posticue
larly on the so-called dlseoases of adaptation he misht have
had, %hsse dlseases of adsptation -inre reforred to in the
precedin: chapter, where 1t was notod that the term 13 taken
fron Jalye.ll Sueh discases escur us o byproduet of defensive
and adaptive mechanisms of the physical orcsnism in dealing
with stress, Saﬂwulz dizouases {1ifteon groups of diseases
which he designates as disenses of adaptation: high blood
pressure, disetses of the hoart and of the blood vessels, dis.
eases o the kidney, eclampsia, rheumntic and rheumateid
arthritis, foflammatory diseasez of the skin and eyes, Infections
allarsio and hypersonsitivity diszeasos, nervous and mental
disenses, cancer, snd diseases of resistance in gamral.n
Prom Selyets disousalon, a list o