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iness at 2.2 ATA, 4 ATA, 7 ATA and 19 ATA, as compared with results
obtained in two control situations at ambient air pressure 1 ATA, were
studied in 10 experienced divers., Body sway was recorded quantitative y
by statometry and in four different conditions: with open and closed
eyes and in sagitta1 and lateral directions. The device used-Stato-
meter IV-allowed analog and digital recording and evaluation of
variations in frequ.ency and amplitude of the pattern of body sway, an-
an advanced statistical analysis was made by using a randomized block
factorial analysis of variance design. ýThe results indicated that (1)
there is a strong quadratic relationship between balance and depth,
(2) deterioration in balance increases at a much faster rate for the
eyes closed condition than for the eyes open condition as depth is
increased, (3) there are highly significant individual differences,
(4) the performance at depth is related to the performance at the
surface, (5) there seems to be'no habituation or other adaptation
to the test device and (6) there seem to be no essential after-effects
to the exposure to increasedlambient air pressure under the present
conditions. It was c-oncluded that the postural disturbances at
increased ambient air pressure might be related to the effect of the
breathing mediumt on the central nervous system as one symptom of
nitrogen narcosis in man.
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Effects of increcised Ambient Air
Pressures on Standing Steadiness in Man

3.A. ADOLFSON, L.. G0Jrinfltfc and T. Bmicrimm
Naval Mfedical ilesearcia Group. Rovyal Sivedisl, Navy, Stock- I '

holm, Sweden, D~epartment of Alcohol le~srarcl,, Karolinska
r ~~~Instltile~t.. Stockhiolma, Sivelcn and U .S. Navy, Expe~rimenlltal

Dhviing Unit, Washington, D).C., 200131

F ~~Amm-~smo,, . A., L. Cn~nimari and T. flRIIrmni~e Effecs of spinal ventral roots and sublsequenlt lovels extcadiný uip.
Aerospae Metd. 413(5):520-524, 1972.

Tbc flcts ~ ~rcacd mbint ir essreson taning Naslincr'7t has treated the basic functional properties
steauiness at 2.2 ATA, 4 ATA, 7 ATA and ATA, as compared o h ntr oto ytma utlo ytmi
with restil's obtained in two control siltu mis at ambient air wivb~ a number of speeialim r for dback sensors conl-
premmire (I A7'A), 'it-ic Stuiedd In 10 mpenPcneel (livers. Dildy tribute to, Ie gencraIo of commands.Poroetv
%siiy wva% revorded cgoanlilatas cly Iy slalom yand in f'ur differ- 1.1r.~ilfa ielws eeselIn sensorslli wanl opern procssin dotl tCe loes itel en-t n

lateral~ ~ ~ ~ ~ ~ ~ ~ ~~~~""' d'eias II eii'nel-tt: Vil'wi n- a Iccde it fast acting responises based on infirma-
Io~ nd cgit i n aneo di~~:~ evabliattion of tatiflns ill freuectifly tion froin v)l centtered frames. "Inertiail" sensors andi

MalaistieaI anl'l %iq ss aq imade I)% iisjitg~ a raim ni~rdl blo'k factoria be otol lit o!)n01grer prcsigdelays. Ifence.
analy-4is of %ariance desien. The resuhtk ndi Ied that (1) tbrre kIs l oto ihpoesulostilraI coil A is a bit,,,ul%' nontationarv pi ovess -Al
itrri ,,,.'.,rali, relaitioiiistp betweenl I. .me and 'deptll. (2)

eterio.ong in balanc......as atnstl faster rate for lit hich respon 's to traminsint (kIM1rh'incr's ire iiiit:.t
(es-e c'liise condition Owan f-ir '.Iie e~ es 41 o li~cnitionl as depthi [li the lstse I t els Allocit ioji of mflintrol thjen 'radiates"
i% icicased. (:3) the~re are hIglsinfct dsinl tile iC I , tt to u,~I 'higheoretiti is tdie suiccessiv'e corre.-

(1) t ie' pi'tornanlei ait ut phi is idalted to tile pcl-fonnahicL at file i 'cdo- r~nkI iir to.fnetnth~nr~aee (51 ,er seems in her nolet Iiitii lion. orti timee adtiein ~ i
to lthe luet de irc and (G) thiere weem to be no essential after- it -ttil rc spoiisi.mrae 5 there Sevi lst i ei ,,w i n the ril uralo n roterou Vm bl l so 

0 e

cifeerts tr ie e~pniiille to meicas~ed :anlheid ntir pres itre intr te o Im tibc nd [bit dttimit v t standing- on a apa esent Coll It 1;(1ns. 11 %ss as lC0IW jiifit'j tillt Il tI m0 .. I 1~ ittn tre t:1 5liiulicevs it jiic'ie.,ked aimbient air prsuemight 1) 4~it(0 to file one third )a 'necossan~ for poslit stabilits'.' SmallC~~lf(.CI1 ofn riee 'ic'invin melnai ta.,, til reita utnici tiotii tat .1
One Siiitlit~ll of nil a i ali liarcosis hi mon. siil"ncsaigbtvnflgl int ohita

and (Ntia-ftisal nimiscecs, hotvevor, supplement this reflex
__________ ~ ~ ~ ~ ~ .111 -_____-.-- - an ndtgether they p~rov'ide ai tgain adequatel for

~jj~0)).' WAYMO'tIONrcpc'siitthc'criica utrle complete stability for vetv small ankk'- defections, Thle
ODY IVAY M TIO ret-coill4 Ile 06V11 11010 inVOthetic cuevs. associatcd with elianvze in pressure

*Vill coihotl' of body jpmsi tue bocaulse of th- inhervint distribution of (lhe feet. are tile first signalt; of pov.ttral
unstalble inetl pel)diihtaaui" c'aaltitasof the (lit c'i csce. These signals t igra imi lt iphieat ite in-
body]\. svn~ol , ill all* al (.T i the OIN , n'isillttii aii' tinii ciream.' ill bhe refiex lnoop L00~a rirop~olt:onlal C0 (In. (fj5.;
tile control of pcisttte. Th le ,vsa'oi S obtaint itiformatiticii turbance .11INtitiidc. IBeeausu' cleq pres~tire sc~i:atMimit
coniCeltiitlg po~itioul. iv-ietacticoii andl pos:ttte fionil both babitulit''s. ani additional senlse,, ciilier, 'a..al or titivieiikr
internal alld P\tet nail ,oxil (VS. otolith information, is necesqiaty to prnvide (rift stablhi

Ini thi- cen ial ties voits mtstein thle task ofl ''I)SOIT' pit)- 71 tin,.-.
cessin-g aid( generation of niiisvl e~mamidns is itiitlti- TI is well established that various dIrugs especinlly if.
level. the low,,t leV\.l of (ooa dimiatioti located at thle COWiL, can disturb the coordinatinn. and] cetlain ae

f('clin:4IS Of di'tAIuSS 1ininr vcrthig during" exposuire to ill-
crevased ambuient air pressure weir CIt-porti-d repeatedly

The' research relincted Ili thIs pilver ss'as -miipporlei by the Ssve- In) dlivers, acting as suihlvecs in pw(A~lop-.f\bViol~gic.1I ex-

No. .31h:071 /61 and li( the SWC'hi Mi diral liewaid.el roumnil, Prof. binr Training 1center in Stoel-,holin, Swe(Ien.1'2!- These
itsI N'o, 1I70 1 IX5~ iad11 :1-1 IN-55n-07. * .1dn ilunowc tices( t

'I ie t~ui'te.' anl~ k his n dta'o pir t tn, ~ syniptoins wvere aIlso no0ted afier illhalintionl of var1ious

hlsj'' nit 1Wy 0 11.ohta.ed frilill (Jr. loill %o . Adol(Sokl Min.l( t'll mosplie tie pressures.
flyl~etiilonnor. SI'etpshohaur, S-lO 1001.1 Sliwthieolin 10(1), S%%seglel. Preliminary results from an carlier stttdy" showed that

5,' 50 Aroospilce AceIirinC M~ay, 1972 4



NARCOSS".-ADLFSO 'T AL,.

bo~jy sm'sy, ln-ilC'aleCd by ,n1canm of .1 so call(,d 51tato.- For recording, III(. outp'Jrif signals ore %tored on line
niceV), inelmased dm'iii'g cxpus:1re 1o 10 ATA in the samen oi magnetic tilpt; and at(c monito~red mtillan analug ink~-
propotitio' in sa i~ttal directioni, lateral direct ion eves writer.
open and eyes closed. The mencil scores increased by For qunntitldivo evaluation tile signals art, fl.'i into

9.',on (it,- aivem ag and the (il'crvirelces were highlly anl A/T c'nvertcr, syhere tile varying voltage fioin the

-slat istcally significeant. The vai-ial~ility also increased Sinluisi ovre nt iceeple hc r

It seemed likely, thecn, is a worii-ing hypothesis, to re- sponding to the area under tile curve.
late the sCIioIs postiral (listit- o)anCCs -it 10 ATIA to a Thlc miagnetic type rccordl:llgs ara used for visual pat-
narcotic eff:,ct of the bc iatltiig nirdilln as o31ŽMifl(, sy lom tcrii rtioglitiofl and3 idenitificaitioni of the numlerical data
cf inert ga: narcosis in man at rais (1 anhibi( itt nil prcs- andl( for analysis of wave patients and fiequeutey dis.

*sure, acting upon dthe central nervous 5%slsell. No t rainl- triblition.
ing effects wvere fouind, nor any sirwaifieali after-effects B3esides pattern cyahlation direv nmain piranicters
of the exposure to ]0 ATA. were comiputed. inean score ± It.,bsed onl 50 counts

SIli thie experimecnt repoi ted in) this paper all attemlpt at cauli rceoidinig, intra-individual PAu~ intve-individual
wvas mcide to observe a nossible relationsihip llewcen variabililty.
graded increases in timbicot air presstiro and( ellall1ges ExJIpIICIhniuna Design-The recording.; were taken

inbdysay under various corldition..: N% ith opt a anld N1 itlh tile subject i10 tile comnpressionl chamber standing
ch*o CIOzees andl~ in sagitta! all] latelal dilectliols iihile onl tile polstilic st Ilsor transducer unit of tile Statometer
brea(,tilng air. ;11 a i1oulllierlg. position with feet togeflior, eyes open-

ciosed. kThe variations in standing Steadliness were re-
-lEITD corded or, Ilagnletiv tape and monitored onl an ink-

MLTIIODSwriter, t1~e- tape iccorder and the inimliter being placedI
Subjects aind Co~rcn-eo 1 r~.inProrrdure otitsidc tile ellarl1.!r. The tape iccordings ¶C thea~*~ ~ ~,l -i Ill a111 1Ilpleledt~[dvr fo h l l fr~sed at( thle lepal tinent of Alcoihol Ilesearfh, Karo-

Swedisi Navy who acted as 5111)Wet5 in tlie carlicr inl- lillsk Jnstitltdt.
Nv0stilgation" IrCeic ex(posed] to ambien~lt. air pl-cssill''5 of '111 stlalaidt( procedure whlichl was followed during
2.2 ATA, -1 ATA and 7 ATA in a diry COmlpre:Nioil ellmt- let(st w'as c'oinlIll ised ol:
her after two control ie.ssions at f ATA. 'I'l ordler of rinin,_z 60t secs
tile- C\vtinienis was-rotated so thlat 5 subijects '1ai1 ed 1st reeoldim'--m. CISoe 70) sces
the tvestimllirt 2 2 AI'A and 5 suivllje Sstarted at 7 VT k.
A fter a 50-Iniante ('Stosme to'1 111 ill imllfl 7 A 'A, dv'fli-om0 -e
pros,ýion tor!, a1 totail of 1 IM Illifllilt s, N'vWel oI iupn a o%t- SAZIIGSE t~j.
colbnIoh .'\pcI ilfllt \vas pt foi Illed at1 1 AlA. 'I he1 1)1 Lotcrt ior
nal test data 1iam tile (2a1lier \ poslil. to 10 ATA xvoitt
lim'd if) t1ce vtl Ila 11011 of tleV I (thu11s. Open Closed

apl d by tlil 0.in C III, till St.lt(.Ilct1- ivt tile Dv- at o
plirn.of Alcohol Iles- 101 , TKalolilnska; Ilnstitutt . I lirp

Stonkllnh:ri. A"w hil, --%lS Il'td If) ItCO' and (vo;iaiilt' .
cllanl..'! ill llotl p'st~luc o3li.1 h 'V: (s.1I'idillg t ,i -"n~ i , !i

111 t or eV (1i.9tl a afti Jtl l;, lon, is. wcr l an sLAJ.v n

fot-va wi a11s 111fnd d i''aalvtpde(taI (-isst .) 0 tc 0
Tit Vit lt.c atýf m fi~ll.sillei'i 1.1 ol,11 b mo' t- ioit ) 10nts I a5. 5

aren-, (.ilt.. I )Lt. fllee d1ipl. 1"li;, Ilt lor illi) 357. * 111 ~j K~ ;r

fl'sdil votllt' ' 'Ill ilp .v a s r .) P

(o the fole 13i' 10t~ fll p30:1 oful .(hi ) aldd st$, cye0 ~ latra dV lct1 l

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ma A r~tllI I J,33 - -



ST.AND\ I)INICS & io I~NAlCOSKS-AI)OIFS(N EFT Al,.

Ws Itei)Idtllg-eyeS Clo)sed 7 0 sees~ iuerasv when eves were elosed. 'The. patteri:, of Sway
Ite~rval :30 sec-, varie-d fr~om StIiljct to sutijvct; large slow~h deviations

interval :30 secs eX(ursionls.rouliid the main rosition w',ere found.
2nd rvemn cl-. ~e osed 70 sees 'rile effect.. of graded increases in ambient air prcs-

During on !: ýt *da si ut~ ee u()p sure are given in Figure 2. AlreadY aE 2.2 ATA in twvo
contol A~L. ~ conrol1 loilditions with opir eyes tbe increase fromr the control

120 c inutro s)AT-,, ;',I controlu I T (after an int-i val of A wv.-s Statistically significant (p < 0.05). All cef--
prsur evl1(atr t~s at Iiiglir pressurc-s were bgl ttsiaI iy

5) iinutes at p1 essure lovi-1); (41) hb pel baiic tes~t Ires- icatjKOI.hglystitalyig
sure lovel 2 (after 5 minutes! at 'pressure level); (5) For ftn twir ev ,luation of the present data a random-
hlyperbal ic test preSSUil level 3 (atter 5 minuites at pres- **.c bl')h,C facoi~ao atal~s of vau lance design was

-ur levcl); (6) post-control 1 ATA. (after a decoinpres- :Ised. The overall re.'sulk are presentied in rablc I.
sion1wrod f 16 miute). locking across subjects w,~as incorporated to ic~no',' inl.

dividiial differences fromi the crrvi' term, Vhe, subjects
-. ,. :0 te'sted t~ivic w'it'll tI'lit *- ,~-ýopenanld twvice w-itli '

An eampe o th recrdigs adeat IAT.~ :91( io their e-yes closvd (Factor A). 'Each subject w'as tested
ATAis xivpen on tilue1 e vv ~incgres ie ats T ld1 four times ait eacil of five pressure levels (Factor BI). -

well as ficeq..mey of swayand v'aiiability wvith time with lateral and sagittal (Factor C).%
El increase in ambient air pressurc is noticed as well as the The resul1ts idiaeta h ni~iuldfeecso

the Imlanee test (13lorkv) are statistically significant at
STANING TEAINES (BDY SAY]the 1p < 0.001 level. In other words, a diference i's large

as the one o1)tailied couild he expected by ehance inl
PAERLSCR lesq thian one of a thousand replications of this expcrl.
230~ CLOSED EYES l1~t

221 - y~13*5-2.7B MRS, 'rhle differences noted bct',een thie eyes open and
(.es Closed condition (Factor A) are also statistically] ~ ±~E;igniificant at the p < 0.00i level, which i,; also thle fact

I SEfor the diffeiences betwveen th.' lpivsstur( levels (Factor

ItoWhen the treatmenet lve','e. for a givven factor form a
ii. ~series of steps along anl ordered ;evde, i.e.. increasing

'ILALr EYORS (loage, intensity, pressure, time, Met. then treatment var-
The - 92,7 -L.15.* 1.20 a2 ialion canl be subdivided into linear. rquadiatie. cubic,

etc. trend components. A trend analysis of Factor 13
(depti, pressuire) iniaesta hen subjects are(

130 - betweenl balance and depthi. This is illust ratied in Figure
lid 2.

1w i orri aYs 're interaction between Factlor A (eves open or

t ATFRAth scn -i('St. ano Fatoris B d )i lzsicallk sig~nificant dfeees(

SO.Alo. [liane pirerfornac at inwent (acorC is i eate

liias meni-onefcad `bo< t.0m ) Wuithout 'vcrepteted twice
AI't,~t~l lit PitS~Ul~ Il 4A ilbiem dslenC(5a\nd moolteial itha :agileleesat moeampen.s

10. -ruFr

60~ .I. t I -i iI. y !iIt'nliw()I i]swl sair we.lo ion at I - A s m iTA i wer ( m ate b\l m e anses (if

I 40I irt~e i ;IIIi'p 0I~III g, ip~ii ina 0. 05 ai r v o f oundt , m e n he: l it s quie sttin acI dal'im . \%'fi l an lv it
30.*'h test-:ie fitediii. liabily, lilt giennlim hw in Tai{Il

-'- - -l s -l



F ~ ~ lCO~5'-DOLSONI M AL.
DISCUSSIGN, effecvt (f 10 ATA and elimninatcd vifuaia cutes its corn-

Thv Idea to lst, statoint-tr% as at (litantitat-ve plhySiO. pared to the sce. with opi-n eves at I ATA, caused the
ioi~l eauemn o netga aroisi 3111i nt body sway with closed eves at 10 ATA to Incer(ase to an

new. In 1942 Berggren" started a p)ilot study to record averige of -153% of the normal (1 ATA) with open
effects of increased ambient air pressure on the central ~'

nervus vst(m b empoyig aseris o psyhomtor Under these conditions it seems reasonable to susr~ect
tervts inclmbyemding aehdo qunttriveso psyhotogorapi that man will have a great deal of trouble wvith orienta-

recodin ofchanes n bdy say.Thi p~oeduc ~ tion under Water. Tile vestibular system Is as sensitive
originally developed for studyiing effects of alcohol an~d to gravity under water ai in air, but postural cues for a
drugs." Unfortunately, the e.xpvriments on divers were feel tndicarvey uhrdcdbcusof

disctitiueddueto crggeu' unimel deth.his neutral buo:'anev' When these losses of sensory Inj
More recently reports on subjective feelings of divlz- frocesifinatloir oupe whith mrathngs de igahe P. '

4 ~~~ness and v'ertigo during exposure to Increased ambient prcsifrato wilbetin hihr
air pressure'-2 5 and (' isoedes of inbalanee have actu- r~i s ltdfiul ondrtadte ~ :
alized this investigation. MTile balance disturbances oc peC'ople swimming down instead of up during open sea
cur during expoqure to increased ambient air pressure de i cb ie.Itea ps-i fatroai
the reported episodes of so-called alternobaric verti- ve'rtigo occurs In addition to the balance disturbances 1

go'6e18 seem to occur either during or immediately aftL'r icucib h actcefc ftl rahn eim
ascent. Thiis suggests that overpressurirzation of theL mid- thaculiv a'bctsroicoth l'r
die car may be more important than a negative pressure
in the middle ear.'s Most likely the vertigo thuq sc-emiis TAILE 1. flAN)ONITZED BLOCK FACTORIAL ANALYSIS OF

to b inuce by resurechanes n te midleearVAhIIACF OF CHANGES IN STANDING STEADINESS
to ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ WY bN 1nue0ypesr hnesi h idecr*i EXPERIIENCED DIVERS (BLOCKS)

rather than to a narcotic effect of the breathing med I um (BD SW.4,7AY) 1 T DE%)WIhOE

upon the central nervous system. AND CLOSED EYES (EYES) IN TIlE LATERAL. AND
As one step in an attem~pt to localize possible sites AIALIRCOS(DRTO)WILBEAINA.

and inechanisms of action underlying the observed bat- s i
Lanee disturbances in divers underwater, the possible in. i!d01253 0 10130 18.66*'

flumences of hvperbarip- conditions (10 ATA) onl cortplfl Tre.,tments
vestibular realctions "were studied.' No changer In the ( )M~ 102772 4 220029 4I0.6#*
reaction pattern of the vestibularx-ocular reflex arc to (All) 13754 4 3039 7.2090

graded :noveffients of the head nor to acceleration and (C, fiLwclon 2077 ..1 1 2977 3 cf

retardation during rotation wsere found. .Neither wsere (AC) 21037 1 5100 0.90
there any, diP :rences observed in the activity betweecn (ABC) _17 4 44 0.08

tile left and right labyrinthis during exposure to an am- 033112 9-28 171 340

bient air pressure of '10 AT.A. The results showed that Total 5700I9 51909_

certain pathway of the vestibular System wvere not per- - ____

hirbed by high ambient air pressures, but tihe results <0.0
fromn the present investigation. on the othecr hand, show
that othier systemis undee vestibular control, e.g., the pos- TABLE IL. CORRELATION BETWEEN BODY SWAY IN THlE

tua ytmaecery mlctd.Hwvr hiHsI IYPERBARIC (2.2. 4. 7 ANDI 10 ATA) AND CONTROL.
strog ned f ~n~,~r m~'es3gamn.CONDITION (I ATA) WITH OPEN AND CLOSED EYES
stroq rvedof frtler'nvesgat~m.IN 10 EXPERIENCED! DIVERS WlIlLE BREATHIING AIR.

Perhaps one of the most interesting findings in the _________________________

aalysis of the results of tile pr(esent iivestiga~lon is the Eyel Open EsC~c
intc-raction M wo the viulconditions (oven 'closed Deiq CreainDph orlto
cyrs) and tile denth cordlitions (Factor ADl in Table ---

.~'i .~ .~. ~ ~ . *1-2.2 0.081-. 07
M 711 result's indicmate that decterioratiton in b~alance 1- 0.7A 1-4 0.73

increases at a much fastcr rate for the eyes closed condi- I70.01 1-7 0.69
HTIo than for the eyes open condition' as depth is In- 1-1 0.78 1.10 0.64

creased. It appears that balance is deterIorating, but
that the sm'bleets are able to comnpensate for this deteri- TBEII ETRTS EIBLT.CREAIN YE
oration as long as they have their eyes open and i ~ visuSal I FIRST ADSCN EODN Tvilu

referenve i.s present. this seems toý be a reasonable cx- PRESSURE LRVElS (DEPql) IN 10 EXI'ERENCEI) DIVERS
planation since most of man's Spatial orientation Infor. WHIILE BIREATHIING Alit.

aiation comnes via vision and that body sway is reduced -

to half wth open eyes as compared to eyes closed."' )phLttl 4eatS*ttI1OB2Vi

In div~ng to deep depths or In turbid or nmo photis Msd Oe Csw - w
witer the visual reference is lost along with many of .____ -im . 0-
the o%%lir orientation cuesq. The decreased visibility as~ 1 0.80 0.0083 .9
wcllitas the reduced Illumination occurring during a dlive 4 0.80 0.71 M.S 0.03
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pOsulW tc Incerasedi ambient air press-ire. The combined 1 0.4..00Z 05

Avronapce Mtedickisw Maus, 1972 523



The high illdividttal diffierclle(s fouind in this investi. ACKNONVLEDCEMENT

d F o n i c t h t a h i d i i u l h a u s o w n h T h e "a1 t1h o1" %visit to e x p re ss th e ir a p p re c ia tio n to IA . c d ,. J . i-
vi~~ul hd WI pattc'rn, andI the correlationije~p.l SI~iiioa SweistNayer Sti Lndi avitnde Mr. Ilaw

the estlls b~lll~dOiltl1VStilaCCandthe vsvlts b. ttuuy, and to nil the sitbjects-divers of ltec Royal Swedish Navy-tametd at deplths inl each indiviclul is high atnd very woviuucrdIii evcswho oltiteeed teirservcesstable at all thle pressure levels tested, varying from r = 1.ERNE
.136 to r =.81 for openi eves. and fromu r = .69 to r = .79 I'EECSI`r clIosedl eves (Tab~le 11). That ineans that performance 1. Aro~i.iso.o-j, J. A.: Deterioration of mental and motor Iunctirmin
-it de~pth is related to performiance oil the surface. In hyperharic air. Scand. 1. Psychal. 0:28, 1005.

1'hein te erlie inestiatio 3 tat tere 2. A riouso,, J. A.: Homan performance and behaviour InThre flindings itheale nvtgaintathrehyperbaric environments. Arta PsycI4l. Golhoburg. Vt.,wer n svstemnatic changes fromi the pre-control tothe Alinhlvist & Wiktschl, Siticklolns. 1:107. Lmpost-contrOl sitiiatioui indicated that there wvere no es- 3. Anoi.vso*4, J. A., K. fljrrawri, F. Fimim, and L. COLW~uo
seritial nrtcr-efrects with re-zardi to body sway. This Is Bailance disitirbances in divers at 10 ATA amrbient air

confrme inthi inestgation for three out of thle fourprsr.Inre.volfime il tisinvstq I.Anoixsox, J. A., K. fljrnvri, r. Fixvun and L. CoLmnunc:volintpflrismis piossible. The actual t-ansare: in thie Vestibida~r reactionis duurine liyperbaric conditions. Fdrs-
lateral direction closed eves 1.097. and( optri eves 2.098 rarsiunedfcin 6:234, 1970.

(p ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~5 AnKsv Jlb;iites~ta ietincoe ys123 . A., anid A. MurtWN: Air breathing at 13 atmo-an Lpe '- C 0.0.31. ilsh nta ietoncoe ys123 phiews. Psyvliologivil and physiological observations.
Thefidins n tisstudyl sceem to correspond vey 6. 4ii.vvrmci 1:31 1005.The findill.is inMthiPe-conal communication to Goldberg and un-

well \%it tlt' reulsofa i stiration on the effects publlikhed notations, 10412.
of hiviilo~da onI stmuld'nt steadiness by Bjierver & Persson 7. lipj-iuvy~ui, K., 1,. GoL.nuwnc and Ti. COLricnSCivir: Statomet-

(l95i.~The fond iu.t ater ne inue ihaltio ofTic recording and quantitative evaluation of standingsteaidiness or hody sway by a new dcvicc-statometer IV.10', oxy,',eu and 90'1 nitrogzen at normal amrbient pres- In press.
sure an increase in staltojulvterj values wast recorded and 8. Blpaw:.-n, K., and P. A. PtEnsso-4: Thle effect ol htypoxda an
inicrcased suicecssiveliv duiri ng inhlalitioa-. of the gais inixc- standing steadiness. Arch. Int. Phuarnincody~n. CXHI:2.17.
tuw1 . roadhim-r a uu1IxIMInm Oul(.Nhilf umirstte after the ces- 1957.

satin o th ~a mitur inalaton.The alo fui~ ~ 9. EoW~sn1ns, A. S.: Body sway and vision. 1. Exp. Psyicho!.
rallier Ltn.," variation between the subject-z. Arterial 10, Etnunon, I. 'miturc anrd locomotion. In Handbook of Phyvio-

'.Ze_,ii saturationi was followdc( conntinuouisly. Whether logy: Neiirophuysiology, V'ol. 2, Chaptcr xtI. rivld. j.,
or'not chan-es in the carbon dioxide tension Ini the tis- If W. Niagouin & V. E. flall (Eds.). Ain. Phys. Soc..
sicsý wvould cause chawz'-es in body sway~ his not yet Waishuington, D.C., 1960.

1.Coi.nni,:uu-.. L..: Qiiantitativc shidieq on alcohol toleraince Inbl elvdt.t. iuian. .%cta Ph! jltol. Scasid. Vol. 5, Suppl. VI, 1043.
Frmil thu(. resuiltsq of thlis investigation it seems likely 12. Co, osuaw.i. L.- Alcolhol, tranquilizers and hangover. Quart. 1.

Io confirin the concluision fromuu the earlier stitdy10 that Stud. Ale. Stippl. No. 1, p. 37, 1961.
the erius ostual li~urhan('s a inreaeul ull~i(ilt 13. Comm-nne., L.: nehiavioral and physiological effeeti of alco-(hr Pmsurioi osia duig t he related toth effct ftelrea th- 14.icil hol on mnan. Psycluoton. Atcd. 28:570, 1900.airg prssirv,;lil i-J lit, inae oteercto h rah 4 lirux.1NANDU -PFOJ, Rl., L. Coy.vnrimir: and J. A. ITOJAS-RtA.ill-"11"dllllýl Olesynuptom of nitrogenvi narcosis l iunrtr: Physiology and ps~chiomnmtle medicine: Neuro-

man, hs mtmi ltcaieaann al.tg by p~ytilogical models of emotional behavior and of action
rrrdpiuln,.! the ch~an,!vs in standcinqr steadiness (statomle- of psychio topic drugi. lin Psticlaofropic Drugs in Internet

Irv. heu imuurcased abetii wsu seems to act Mdicine. Pletieher, A., & A. Msarino fMdq.). Excerptatins). abien ab'r~resurcactNivdica Foumadition, Amsterdam, p. 10, 1969.lmpon thve central nervoiis sv.stcmi, .1ifueting I number of 15. Kr..aM., A~. L.. NIYaTEN and IT. flynnrno:, Effects oind
integrative provesses whichi are ent-natee in maintaining murtr-effects of alcolhol on physiological and psychoksglcW
ecliiiliurhimn whJilu' standing and also involving ncular fuinnetintis In rnan-a controlledl study. I4tloo 742
pathwaN s o-the(r than thoise so far tested. I'l(e niechanism Il. imxmO '.IF . lentitevrlwadin ar.
may differ fromn that of other ag-ents cauing- poishiral Briti Mfed. 1. iti11, 1005.
chistuirblhaeS, o~~.ehanol. havinr! first dis-iuuhihiting and 17. NA--.ns"vu, L. M.: Sensory feedback in human posture conatrol
the::i bloclin- et'ects onl numuber of cent ral nervoiis M~iaduuaImwt1% Instittute of Technology, MVT-104. Ur'.

5Vt'iisnuvurs fo ntnetereima om-pblished. So.D, Thesis.title 100.svstin tri~re, fo it~ane te reicilarforna. 18. Vouo0S~tAsru. 3., and Xst. E. IiaA11n-cv Altcrnobarle vertigo Intj:u.,14, Vt military udivers. 31111t: Afed, 135: 182. 1070.

5241 Aaros ymce Afedichimuo Mile, 1072


