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Thirty male volunieers were suhfected to com.
Piterized vispat vigitance tavk VYV and Spi-
fial urientation fusk (87 for 35 min, and
Mress appraival by urite wnalpyis Jor epineph -
riwe (1), norepinepheine (NI, ViVl dedic
aoid (VAL mrethoyy hydroxy Plienyl glyeot
(MHPG) and hydroxy tryptamine (511 was
Stidied wperinsg frersemalin factor (LOPE] and
Mate anif frair Anxiery index (S141), High SoT
seorers Jraed Nigmificantely tow resting & yny
high NEVE rativ, and Yhowed significant rise
InE after task and also a higher rise in 13y
anif ME R, High VYT scorers shrowed slgnifi-
Cant rise in NE, NEA- und NESS-HT ratio.
Thowgh the 16pF and STAL veores had paar
correlution with VET gny SOT scores, some af
the 14p8 factors and 8744 scores correlated
Menificantly wigh resting and post-tach fevels
af k, baia, MPHEG, and NEAE and NES-HY
rativs.  Theiy Sudy indicatex thay etotion gl
Mabitiry, inielligence gy alermess relgte 1o
beiter rerformance an coriprierized mentul
tasks of VV'E and YO T

Keywords: igitance
Colecholumine.

task,

sk, (Widntation
Qnamiﬁcaliun of physiolngical processas jp

psychological research 15 a complex proh.
lem, 1t is mow considered that mos: satisfactory
Sudies on stress are those which consider pEy-
chological and physiolosical aepects fogether
sifice thew complement each ather and cutra
information is provided by the study of relation.
Ships between them.

The pevchological FESpUNSe Lo ‘Stress e gp-
companied by other Physinlogical changes, The
physiclogical FESPONSE appears ta he dominated
By uctivity in the AMonumic nervous svstein ang
n the endocrine system. The changes appear o
b2 integrated, ang N some situations have an
obvious relationsh tp with behavioural response

The present study was desizned (o establish
p’sychnphysiological correlates of task perform-

| M derospore gfe R(T) im0y

fendia

anee I view af the dhowve, a cunnbination of
psvehological resgs
lance task (vvr) tes
(3001), whien and  spatial
ureenialion capability and are constdered gy jish

specific performanee teals, were administered 10
Assess the performance cipability on these 1asks

Conaisting of viwgal vigi
ad  spatial OUEENEATioN

medsure vigilance

e orelation tp persomality attributes a4 Hritiary
stress variahles with a view to establish:

(a) The Interrelationship  hatwesn Lrirary
stress varigbles and HEFSOnlity atiribtes,

(B} The effect of performing a definjte Lusk
an nevronedacripe Fespunge

(¢} The effcer of currently used stress mdi-
ceE famely, 1'-m:;—{hrr:-.g.-J-H}--j'nw_vphcnyigz_chur
(MHPGY and norepmephripe {“JE}.-’.‘:i—hydrn:hxy-
Iryptamine (3-HT) ratis an payclulagical tesy
and their validity,

Material and mcthods

Phirty healthy male virlunteery participated 1
this study. They were fully upprised of (he pro-
local and served veluntarily tar (he duratron of
these experiments. Peychological evaliyation ot
the subjzcts was done al rwo levels.

la) Persanality evitfuation, The personality
was 2valuated on |6PF test, whicl s 3 oyl
dimensional set of 1§ questionnaire scales gr-
ranged it an omnibug form H e s compre-
hensive jn toverage and  gives information
regarding a niuns standing on 16 Priry and 4
second-order fagtors

The subjects were also giwen g self-
CVARHON questionnaire consisting of (wo sply
of 20 questions each 1o evaludte the present
level of anxiery (state) and the gencral level of
anxiety of the individagal (trait) [2]. Dupﬂndinu_
Upon the answers rwao stares were calculared.
tie tor Cstate anxicty and other Yor “rtrait’
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anxiely. From these the percentage scores were
read T Teom the tables, Any score of 70 aml
above mdicatesa hgh level of anxiety

(b} Puachologioal wsk performance  The
sulnects’ task pertormance was assessed on 2
computerized test consisting o combination of
VYT and 50T |3.4]. AN he subjects were
|

with the test procedure Topether, both the sk

SR

praven et runs unbl they were fully Ganm

required less than 40 min tor completion. As the
emphasis was on performance rather than on
learming, every effort was made 1o ensure the
stljeeta” understandine of the task boefue test-
ing hepan

Immediately prior o the collestion of resting
Al L'.\]'ll.'l'll'l'l'."l'IE;” LTI .‘\-;".”'-F'l'-‘ cach subjech
emptied his bladder and was encouraged to
drink abour 250 ml of water. The resting urine

semple was obtained before starting the psyche

leapricnd fests wnd the experimental wrine sminples

alier the completion of the psyvehologiead wesis. The
exact lengih of fime for each collecnion perod was
noted and the urine volume measured
For determining urinary  stress variables
abwiul 10 ml uoime was wdjosied o pH 3wl
HCL and refrigerated. The urine samiple was
analvsed for epinephiine (E) norepinephrine
(NEY  temethowy-d-hydrovyyinvimuandebie acid
(¥YMA), MHPG and 5-H1 by standard 1ech-
nigues [, 6]. The concentration of ¢ach analyte
i3 multiplicd by volume, divided by time and

L

expressed -as exerenon rate either in ng‘min o
Headmin,

Peurson’s producl momen
efficient test’ was emploved 1o establish

correlanon  <o-

(a) Correlatiom between |6PFSTAL scores
and urinarty stress variables,

thy Correlation between 16PFSTAL scores
and scores on MV and SOT

(¢} Correlation betweésn urmary sirass vari-
ables and seores on VYT and 50T

Student’s ‘" 125t was emploved 1o analyie
the differences in TAPFRTAT seores and drinary
siress variables for migh and low scorers on
VVT and SOT,
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Resulis

F'he average scores for all the subjectys on
LGPESTAL were within  the  hormal  limits
(Table 11 The miean perlormaned  seores o
WAL anch S were 2US 4+ 90 Gingd S0+ Y e
spectively, The mean scores i factor B were
sipmifeuntly lower e low scorers v 30T,
However, differences Tor the rest of The seores
ot 1OPE and on STAL tor low and high searers
an SO0 wndd WYVT were nel signaliciant (Tabyles 2
and 3 The |'|r~r||1rrl||.'||:|-:'|.' seares on SO showed
o nearly sienificant positive correlation with
factor O whitle correlation obscrved for the est
af the seores on 1APFSTAT with perlorman
acores on SOTOVVT o was  not  signiticant
[ Tuble 4y, Alter psychological  task,  urmary
levels of VWBIA, MUDPG amd 5HT showed o
siznificant nerease  while the rest of ihe
changes were nol sigonilicant (Toble 33, High
soarers O SUT had o sionilcanely lower resling
level tor B, higher NLYE fatio and !"H'I"-il-fi-l!'\'k [rers
formance exhibited a higher percentage rise for
F. WhA and MHPG than the lew scorers
- f) L'he posr-rask changes in NME, posl-
task valugs for ME/E ratie, 4 values tor NED
il NESHT ratio were significantly hizgher for
high scorerson VT CTable 7)

The resting E showed a signiticant positive
correlation with factor I STAL score and # sig-
niticantly negative correlation with Saelor 04
pearly significant positive correlation with fag

lor £y was also oliserved, The resting hE

showed a nearly significand positive correlation
with tactors O, [ and a nearly significant negaliye

correlation with Factors 111 and . The. resing
B ratio showed g signilicanl negative comelk
tactor 0y STAL scoves and a nearly St
nificant negative correlation with factor U, The

E1on wik

resing VA showed a signilicant negative oo
latton with tactor 2. Lhe resting MUPG shisedd
nedr v significant negative correlahion with facking
B Chamd 1T and w ocarky sisni Geanl positive coms
lation with tactor Oy and 51 Al scores

The resting MES-HT ratio shawed 3 nearly

stenilicanl positive correlation with Factors i

el L slerosperee. Med i ".!H'
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Table 4. Correlation coefMicient i

hetween wwores on 1APT/STAT with scores on 50T YT

L0
H
1
L1
0
|
n
11l
(Y

STAL

St -

Trait

YVT S0T

F I r ol
L M3 e nre [
07 et iy H%
007 NS 0137 MS
0 g WY a2 MS
00 My 0y KS
0257 A 0144 KA
1 (R i 0076 (]
nns7 M5 {1072 M4
0136 M5 =297 M5
0.054 MY

Lk 0.245

Table 5, Unnary Biochemical s1rcss vanables belore and afler tusk performance
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Tahle . Comparizon of urinar

v airess variables for low and high scarers on VYT

A ME
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A NEE natia
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Lizw wise High scorers P
5773 374 3745 £ 4.24 < (103
T 0nE 349 16 74+ 6 14 <103
Chanpe (%) i 1 -Te+118§ 1762324 <03
Resting NTUT ratin (.59 +020 e 204 o [h03
Chanpe in ¥MA § £ 197 1347 £ 50.8 = 03
579 B.7 1o 3 £ 533 e 02

Chanpe in M1IPG

Il . Aderozpace

Mo 3502y [

1

Inp

ST

Vel
SOT

and
nega
i
i

and
facte
chan

tion
posil
NE/T
lutior
posit

Tt S




favchaphiaiolopicn!

careelates of fark perfirmanes

leeeral

Vable 8. Carrelation between (he TERTING urinary stiess variahles and scores on stlected voriables vn [6PEST A
I: ] bk YA S PG MESS-IIT

16I'F

) ~1.19 L7 07 i |4 -1 3 ih1d

[' (54 2l 027 LT L L] =01

4] i 023 0.2 0|7 A1 1] 111

0 .30 fr o3 — 1% g 022 0y

| raz 024 0.2% 002 {102 i1

1] -0, 173 s 19 00 009 N

i 04l -0 74 003 022 iy ~[h 26
STal

ftate .50 R ~f 6 oo .20 it

irair f1 54 010 0 3% 01y 03l .22

Table &, Conelution helween posr sk values of UHINAryY slrcss values wid soores o selocied varbles an [OIEST A

E (Y change)  NE ju4 chaige) MESE VMA (% change)  MHPG %0 e hange) *HT

I6rr

B .37 RS -0 40 0,23 [IRIES ~{1 2§

C 13 [ D12 14 027 -1

(i 003 36 - 15 03 4. 1k

L [, 34 0% 0K o2 —M 44 ~i3 2K

1 {1 39 2 -2 i I8 29 -{1.14

i} 022 13z 024 LERHE] 0k 0.0
HlAl

Stule =020 0. 016 022 R =0 1%

Trait a.17 =061 0o fls - 13 )22

Vable 10, Corréfation befween reshing wrinary siress variables and scores o YWT and 5007
Bischenncal variahies

Hrores E NF ME/L VA MITPG MES-HT
VT .17 =11 .10 =2 .02 LARTEN
K07 -0:37 a1y o6 =622 013 b1z

and [ and STAT scores and a nearly significant
negative correlation with factor 1] {Table &)

Wiia (percentage change) showed a nearly

Post-tusk E (percentage change) showed a
significant positive correlation with factor B
id a significant negative correlation  with
factors Q4 and 1. Post-task NE (percentage
chunge) showed a significant nugative correla.
lion with factor O and a nearly significant
positive correlation with fuctar L Urinary

REVE ratio showed a significant negative corre-

lation with factor B and s nearly significant

CPositive correlarion with factor L. Post-task

W Aeraspce Med 38021 1994

significant positive correlalion with factors B
and (y and STA| scores Post-task MHPG
\pereentage) showed a nearly significant posi-
tive correlation with factor C and 3 significant
positive carrelation with Qg A nearly signiti-
cant negative correlation wus also scen with
factor 11l Posi-task NEA-HT ratio ichange)
saowed a nearly signiticani negative correlation
with scores on factors B and O, and STAI and
a mearly significant positive careelalion with
factor 111 (Table 9)
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Fable 100 Convelaton betwern restmy armary

CAFCRR NILT bles and srares o W e SO

SO I= ("% Ehnngel W1 % chanpe b

v TRIE i }
=il H

Wil TRl nna 12

Ihe resting lesels ol B oaomd KT rano
showed a0 sipnificant negative and positive col
relation, respectively,  with scores on 5001
(lable 10). Changes m WE (%), A values Tor
ME wnd ME/E and MNE/S2T anos showed a
significant positive correlation with scores on
MV, On the other hand, percentape chanpe in
E and MHT showed a significant positive cop
relation with scores op S0O7T, Scores on SOT
also showed a nearly significunt positive corre-
latitm with pereentage chanae i VMA and 2
nearly significant negative correlation with A
values tor NEE ratio (Table 117

Discussion

Selectnian and classification procedures for both
traming and job plocement limve relicd heavily
o persanalily variables and a3 vaneny of
psychological tests. It s guite evident that
personality variables such us emotionul-moti-
valional—aleriness,  stahility—neoroticism and
extroversion—introversion influence perform
ance as does the intelligence. the mainstay of
traditional selection technigues [7]. In addition.
ability and willingness 1o maintain vizuianee for
asspecified period of work schedule also affects
an individual™s ability to perform under trving
and stressful sitwanons (7] In this study these
personality variables were considered for
gating subjects i relalion o their performan
scores-an VW and S0OT The results demon-
strated that these personality dimens
have any significant influenee except Tor intelli-
gence seore, which did have a significant effect

[+ o

5 odid el

with subjects displaving improved performance
capability on SOT However, even these obser-
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wehenvaenl v ahles

MU (% chimge)  MESSHT

WANEA Y change)

(NN (AT i
| (L) VIRV,

vattons were not substaontiated by our coreeli-
tion andlysis
Fvidence ia aecnmulating that these pe

somality attributes also correlate with physio-

logical vaiables that refléer aetividion levels

The battery of urinary. stress variables

sed in the present study wis considered gppro-

priate for ussessing psvehogenic siress sinee |
has been used successfully In a series ol thght
and laboratory studies |7, 9 24|

It has been demonsuueed thal Foincreases
durineg cmotional arousal and coreelares with
feehings of anxiery and apprébension, whereas
ML increment reflects the activity ol svmpu-
thetic nerves and shows clevalion in assoaialion
with attentiveness, agpression and rask-oriented
responses |13 16, 20, 21|, In our studics, we
observed signilicantly higher resting lovels of F
in anvinus and tense individuals than m enip-
tiorally stable and alert individuals, The ubser-
vation of o signilcant positive correlation (o
the restinge urinary E levels with various anxiefy
factars and a significant negative correlation
with factors such as emotional stability and
alertness suggests that anxiety is gssociated with
adrenomedullary hyperactivity while emotional
stability and alertness lead to reduced respons
sivengss. A mild degree of hyperactivily i
symparheric nervoys svstem was also observe
in anxjous subjects but the difference from
cmutivnally stabiefulert individodls and corre
tation with varions personality factors were not
significant, thus confirming a lower threshald
for E release than for WE in emolional state,

According to krahenbuhl or o |20, NEE
ratio approaching a value ol wnity indicates: s
capaciiating psvchological stress. We observed

fct T Aeriagace Mg AR(2) 19

fimct
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aosipnifieantly lower restine, KEF rabio man-
wianstenae amdividwale than n emotionalls

stnbledalert  individuals, The observation ol

sinilicunl pegative correlation belween resting
NEAT ratiy with warious measares of anxiety
seare and o nearly sigmiicant positive carrela
tHon with cinotional stability fuctor sugeests that
NEE rutie §s nselul Tor evaluating amd diffuer-
entlating the anxiety and emotional stabihity of
an individual

It has been demaonstrated that subjects with
high anxiery exhibit higher excretion rae fo
YMA [24] In this study basal excretion levels
for WMA did not exhibit oo diredr relanonship
with warious paxiaty factors buy were signth
cintly lowed i cowstionully stabsle subjects and
ean b used Tor seorepating anyious and emo-
Bamally stable subjects

Gitlow ef af. |27 1eponted that 20-35% of

MHPG exereted inthe urine arose from cerebrul
CA metabiolism and the changing levels in urine
reflected the changing levels of rain activity
[T, M. 22] We nhserved a signiflicantly lower
basal excretion rate for MIIPG 10 mtelligemt
alertipoise  individuals than in tense‘anxious
subjects: Low cxcrelion rutes Tor MEPG indi-
cate relanvely slow release of cemiral NI
“whereas high excretion rates sugzgest relatively
high rates of WE utilization.

An incraaze in the Activity of cerniage
pathway produces changes which are indicative
ol lowered mental aleriness while an increase 1)
the activity of noradrenergic pathway resulis in
a pattern of electrical activity which 15 charac-
leristic, of arousing stimuli [28]. Since both
these pathwavs act in a muiually antisonisic
fashion, the dominance o one acuvily ovaer The
other miglht be better reflected in WE/S-HT ratic
[28]. The observed posinve correlation hetween
rasting WE/S-HT ratio and the various anxen
fictors suppesled thal ansious subjecis are in a
stite of beightened arousal while a2 megative
correlation with plertness score indicated a re-
lixed stitus for glertpeise individuals

There is subsianiial and mereasmy evidenoy
W sugeest that signilicant variation i the basa

Il o Avesspeece Ml JRET 19594

fophvrialogrcal correlatey of task pectarsamce beee ot al

exvrelion bevels of these stress varinblos 1n as-
coctated wath phvsmlogieal chisturbanees that
mav  lead o dereriorated  performance  efti
cieney . Woe did not observe wiy signilicant Jif-
ferences i the reshine levels of these urinary
stress variables in subjects with high and low
seores on VYVT, However, high scorers on SOT
had a lower resting Foand higher NEE ealio
than the low scorers  Phe resting urinary |
shiowed o stelicant gepative correlation ansl
I"'|| I' rahn "ihn.'l'l.'.'l;"-il H "'i'l_‘_'_l'l'lllli:illﬂ |'||L'\i|||"r'l.' A=
latton with scores on SOT, suggesting: tha
eirvobiomittly stable subjects with lower anxiets
sore perform better an 50T These Nwdings
are consistent with the data which have pro-
vided evidence that subjects whose CA levels
rapily retuen o baseline are pavehologicully
better adjusted than those whaose lewals rerurm te
basehine slowly P14 A similar trend ol lowe
basul exceetion rale fue VMA and MHPG was
also obzerved in emationally stable, ineelligen
atid alert mdividuals than in subjects with high
STAL scores. Also high SOT scorers bad lower
mazal excretion rates or VMA and MEHPG than
low scorers but wers nal corroborated by corre-
lation analysis

We observed aosmnificant positive correla-
tion between changes in Loexcrgtion rate and
intelligence and alermess levels of the subjects,
but o signiffcent newalive corrélation with the
anxiery score of the subjeets. These observad-
tions when vigwed rogether susest thar intetli-
uenl alerlipoise and cinotionally stable subjects

perform better on SOT than subjecls with high

anxiety scoreés

NE. swhich provides evidence of work-
associated hyperaclivity ol sympalbictic nervous
swaterm, showed sighificant inter-group variahil-
ity. Hizh scorers an ¥'VT showed hyperactivity
af svmpathetic necvins system. Too these sub-
jects chanzes in sympathoadrenal actvity after
the bask were ool significant, Indicating that
unlike SOU, VYT is not psvcholopically slress-
ful. We tound a significant positive correlation

of changes in NE excretion rate with soares on

VAL and with the alertness of the subjecrs,

A7




Pavehopdiyveological corvefaten of tesh peeformance — fver ¢t ol

while a negative correlation was noted  with
anxicly and apprehensivencss scores. These
nhservations suggest that alert/poise individuals
pertorm  better on VV'1 than anxious appre-
hensive subjects

Fhese two groups of subjects were furthes
difterentiated on the basis of their A values for
NEE ration, which showed o redoenon m high
seirers on 50T — refleeting the stimulation of
adrenomedulbury sctivity and a significhnt rise
i high seorers on VVT, probably due to
shimulation of sympathetic activiry, These val-
wes showed g sipnticant negnlive correlation
wilh seores on SOT - supgesting that adequate
srimulation of symputhoadrenal activity is obse-
wlely  essential  for  improved performance
capability — and with intellipence scores, sug-
pesting that performance on SOT 15 directly
relaled v sympathoadrenal activity and  the
inlelligence level of the subjeets. On the con-
rrary, a significant positive  correlation  was
observed with scores on WVT — supgesting
Uit aedequate stimulation of sympathetic activ-
iy 15 a prerequisite for improving perfor-
mance on VVT —and with alertness level, sug-
gesting that performance on VVT iz directly
related 1o sympathelic sctivity and the alertuess
level,

Iois seen from the above discussion that
many of the urinary stress variables emploved
in this study provide a valid and useful indica-
tion of an individual’s ability 1o perform a task
requiring: sustained vigilance and comprehen-
sion of spatial orientation. On the other hund,
psvehological attributes of the subjects as
evaluated by |6PF and STAT inventory did not
show any worthwhile association in predicting
the levels of performance on these tasks,
However, some of the personality wvariables
were Tound (o he significantly correlated with
pre-lask as well as task-induced changes i un-
nary stress variables.

References
. Caell BB, Handbool jor the &R (hesliannmine

Vabular Supplement No 2 TPAT, 1972

1348

Rewch J, Moves B Corvell W O Yormun TW The
effect ol state anxecty on personality (oastrement
fem O Pavehod 1986 1Td3:700 . Tad

Bansashamdran % Medieal evaluation of cosmonauis
I"svchological testing, Jvigr Med L980-28:117 | 0
Ramuchundran N, Prabha B Koo & Hanneree KR
Spatial areemtativn test M usc 1n aviatn medgeme
FRRM 2410

Sapea U Dhe determinaiom of ey S-nicth usveds

fviad Med

hydeoxviny imandeliv wond and S-methisy-4-livilioay
phenylghveol, Ol Chemr ot 9S8 I0: ] 541 45

§ 1

Vacley H, Drowenlock AL Bell M Proacreal © i
Hrochemistry Mol U & L Lomdor“The Whintelriam
Press, 1981

Mettered RA Ir Hile HB, Shannon 1. Prosmone 1R,
Ellis J, Jr o Seress responses ws Cnileria lor persinnel
welectiom leratpaee Wed 19710 22247 5

Tunes U5 Husen | mrlance Derfovmiine e

[ ]

LTI s reks
lohansnon (0 Aconsson G, Lindstrism WY Sogial
pavchologidal and neursendovor iile sliess redelon i

h Iy meechumsived woek Sorgospeney | 978 203583

S JW A review ol paveloendocniie resewreh on
the paturars—aifrenal cortal syslem. Moo
Med [938.30:57 =007

Rosuler B Butch NE, Metlered RO, Pecsonality cotre-
ales of catccholamine exdretion woder $leesy Py-
hosam Res |96711:081-1K8%

Akcrstede T, Gilllerg M Hyemdehd ', Sepusdson K,
rutassson |, Ualeskog M, Pollare T Cutnpurisun f
urinary and plasing citlecholamine responses oo mental
sbress, Acta Physiol Soumd 1983 117110924
Frankenfieusee M, HRisster A Bffects of pinishiment
m ¢ amine relodse and efhicwney of perform-
harmocalog: 1917378 3

I rankenhacuser W, Heheviour and  cirowfating
cElecholamines. Oram Rev [971.31:231-262
Fraskenhaeaser Mo Experimental approaches to the
study of catecholamines and emobions In: Lovi Looed:
rons - Phelr Parameters and Mosseremont. Mew
‘Raven Press, 1975

haewser M, von Wright MR, Collins=A, vor
il O, Swann C-0 Hex differénces in
psychonguro-cndacrine  reactions Lo exsmination
stress. Beport Moo 4489, Department of Psyehology,
Lniversity of Stockholm, 1978

Goode L), Dekrmeniian H, Meftzer HY. Mass IW
Relation of exercse o MHPG cxerction in normal
subjecis, droh Gen Paprdegld 1975, 293413496,
Hyemdahl B, Freyghoss V. Jublin-Danafell A Ligde
0. Differentiated syimputhelc sehivation doring mens
lal stress evolied by the Stoaop tesl Aders Shyripl
Seveed Swppl 1954:527:23-29

longs FiY, Mass W Dekirmenpian | Fameett ). Uyl
mary cmecholomine metabolites during  behuvicural
changes o oo palient with maniae depressive oyiles.
Sclenes 1973 179:300 302

ford oA seneapree Med, 39(2) 1994

M Kruhe
exared
Adeet |

21 Roaalne
i
CIngrg
SR

. Mlass
il
ik b

2300 Ha
et
e
Jree Ly
19731

Mo Muelue
s
changs

tad. J. Aeronpe




Povehaphvaretmgcal carrelares of sk perfarmamee — foer ol

min T The M Krahenhohl G5 Marctt JR. Kinp NW O atecholamine il Payehilatey af the dwrnsgecce Clperationnd Fuv
Enstreme exciction m T=37 flight Wining,. 4vior Space Envirn rommdnt AGARD CF. A8, 973015 2R
Med 1977 48405408 MR Ruba B Saller B Clark HR, Poland BE, Ranson

s manangy 1
Hela%o a9,

Snnerjee Il

o eliging

kruhenhbohl 605 Hares ), Madchiow B Stes JM K The <iresy
Finpenie wmmefmetabolic tesponse during indl
EMETREneres  Avaprd Sprace wvires Misd [985%. &6+ 4

ul gircraft  earrier L 11 3-
methogy-d-hydros yphenylalyveol excretion In il
¥ wialors Prvcharamg Add 1970 32580 a7

“Rik b Ward MM Meffond I, Parker 873 Chos iy MA,

KB, b Pk Beknmenian 11 Faweenl o Cilecholamine Faslur OB, keegan B3, Poves b L bpmephring and
Feineihoxyei -

metahalisn in lepiepsen and irecs Nirknr sorcpinephrine responsgs i continueously ool led
"3"'"-'1'-'I||I='-‘il‘r'- 1971 XD 230-35] phicame do0 @ serees of shiessoes,  Payvehosem Al
38k Lab M, O'Handem IF, Honsueth 550 inferrelmticnship amiy 19R8Y $5:471 438
“(.';iflrw'l'l-ifcu! priloritce cieculsting concentistion of adrenaline IT winlow SE Mendlowits M, Bertom LM, Wik 5, wilk
] LI IR T

aneadrenaling, glucose and the free ity winds inomen Ex Human norepinephrine metabiobam, 1y evaluation
perlormmg o minloeng  fask  Paoavtheprreadofogy by adminbsteation ol togmied nuotspineplivine, S 4
1973, 10:25 1 -245 fervadd |97 S:RAT &

2t Poluend O Flumedo G Intlaght puyelie logd 1p student 2R Flhson 1 Chemieal Svetem of the Bywn ased eviolu-
plots evaluated by means o) vinyl mandele acid bop, In: Oakley DA Puthen I, eds. freaven,  Rideie.
chanpes o wninay exerenon b @l mcal Fovch e et Evoludton. London Methuen, 1000

g J14,
[y perscmie]

Merformiing

Wiy Saoial,

FEUGLIHT 1
DR 21:581

lesearihy isn
Vehmaaitic

fality cogre-
sy, S Payp

iguedsnn K,
mparizon of
% Lo menial

i sliment

ol pechorm-

90,

circulating

b

zhes o Lhe |
Lawvi L, ed .
raprend, i

ins A, von
ferences i
Kimination
wychology,

Mass W
in narmal
ik, |
| A, Linde
AT -
fo Fihpainl

ettt J, V-
chuvioural
Vi cycles,

B(2) 1994 Ind. S Aerospace Med, 3H(2) 1994 3%




