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MEDICAL INVZITIGATIONS 1IN EASTERN ANTARCTIC

By
N. E. Paleyev

Physiclogical invemtigations were made by we from December, 1955, through
March, 1957, til Jamuary 1956, at the time for travelling to the Antarctic on
board the Diesel-~Meter ship "LEKA," from May, 199€, through February, 1957, at
Mirayy, in February and March of 1957 on the return trip on board the steam
ship "KOOP=RATSIYA" travelling from the Antarctic to the USSR, In April and
May of 1956, according to the program developed by the author, a mumber of med-
ical obYservations were made amons the participants of the sled-tractor expedi-
tion travelling into the depth of the Antarctic continent, and then at the
PION=RS KAYA station by aerologist, V, K, Babarykin, Physiological investiga-
tions were intended to study man's ccclimatization in ths Antarctic,

The purpose of the ob: rvatiors was to explain the following problems:

1) Does tha human organi- : *ience any changes urnder conditione of long-
lasting work in the An* . what kird of change: 2) Are such changes
dangerous to normal vital. ot the orzanism: 3) What factors do cause the
changes: 4) How rapidly do these changes develop and for how long are they
preserved after leaving the Antarctic (how long do the physiological or path-
ophysioclogical changes last): 5) Do such diszplacement develop in the human
organiam under conditions of travelling in the tropics,

On the basis of collected data, we intended on making a comparative
analysis of the process of acclimatizing in Central Arctiec and in the Antarctic,
In case of revealing pathological displacements in the stats of health of
winter inhabitants of forts were to bte made to develop measured which would

neutralise these displacements,
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hservations were conducted from December 1€, 1955, throush Jammary 14,

1456, To decome thoroushly scquainied with the stata of heaith af tre Fnvyn
wintere prior to their arrival at thr Artsaratic and to reves] ks offect 57
the tropical olimate on k- corganisn of & person nul adableu 1o 1t, Wa Salacs
ted a proup of expeditiorn pAarticinants rcornaia*ins -f 17 mern .1 tho
22 to 52 ysars, The observed were s niacted ta *haranegtic cramivas . -
thermometry and blood pressure measurement=, A total of 54 wuch steo~wat:-rne
were made,

During therapeutic investigations and thermomet*Tv, nc substarntial chan-ves
wgro discovered in the state of health o the 4Topics amonz 13 of *he 1%
inveetisated (table 1), Four of five irvestiigated with almost ne-chan-irn
blood pressure level, were people of over AC rears  Within £-172 iaru after
the LENA left the tropical zons a malority of the bserved with reducal Y11
pressure showod a tendency toward restnsration of i*s level to ‘he inicial
numbers; young people in are of up to 7 w-ars showed a mare ¢loar

tendency in this respect.

Table 1, Table of blood preasure fluctuations {(in mm)

. 21 .
o, (Years)| Initiallin tropics I ¥ithin &5-17 days
|
! 22 170/80 110 0y : LT
2 24 120175 110 1) { 115170
3 % 120/80 by 700 | 11075
4 An 11580 110 70 , 1N 75
5 32 120/40 s 70 " 110,77
6 M 110/70 YIRS 075
7 6 135185 12075 1200/H0
8 7 120/80 105 65 110:65
9 » 125/85 10565 11070
10 ® 130/95 1 20/80 120180
1 4% 125/85 10565 110/70
12 ® 12590 i 080 120/80
13 52 130785 11075 110175
| ) | i
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The program of imvantirzationa at Miravy included: 1) ¥easuring blacd

[»3
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pressurs, elestro skin resistarcs, avir temperature and oryven i
stulyine weight dynami:s and seamcnal fluctuations of the diurnal periodicity

af tody tomperaturc: 2} investizatiocn -f thr Troe

rratary, oardioosrasenlar,

nervous, and othel SystemsS ol Lhe oreZanisw, furfther, #More radifiion oi boedy
nurface balance was mearrred,

Four physiolomical investizatiors was gclnctel a grouyp of IS perso-- To
detnrmine the role of are in the »races. o0 asulonsatlici, notume 7 Tork activity
and lencth of service under polar canditions, we selected in the grour vari~us
renhers o the expedition Gilierirgs in tnese Bymptoms.,

The ocbserved were divided b arse into three zroups: from 20-30 years,

::x peoplej from 30-4C years, iC pecoypie; from 40-40 years, nine people, By
the nature of work, the group also hal three catesoriest five people 1it
physical work with daily lcnr remiirirs oo <7-r alr; eisk: penple deine cesel-

laneous work of physical work with irre:uiar stay in oper =nir; the wery «F
P I

twelve people was basically of inter:

)
8|

ratur:, ©CF the 2% obhservel, “.r
were experiencel polar werkers with lors avxrarience of stayineg in the ‘ro-i-,
Eight people worked in the extreme north for 2-3 years, ani seven people, who
prior to Mirnyy never worke:d urder polar conditions,

PhysioloZical investigatiors were maLse 14 accoriarce with ths follow:ing
monthly plan,

On the first week of the month was realized: a) thermometry of the entire
group within a period of three days in the order of 9, €, 9, 12, 15, 18, and 21
koursi b) blood pressurs on Monday, Tuesday, and Wednesday three :imes daily;

betwaen 8-9, 12-13, and 22=23 hours, with the morning and evening measurements

made in bed; ¢) examination of the respiratory, cardio-vascular, nervous,
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éiégéﬁitii and Qiiaéntary ayatéma of the organism; ¢) suspension in the mornQ
ing on empty stomach 1, 2, and 3rd rumber each month,

Durirg the second weer was carriesdi cuty n) blood pressure meacuramert on
Yondays, Tuesdays, and Wednesdaya, three times daily; b) studying the level
of electro akin resistanoa, oxvsen content ir the hilood ir calm state and
after physical strain, skin tempurature (forehead, back of wrist, back of
feet), measuring radiaticn balance or clothed ard undressed person,

On the third seek, biood pressure was measurel on Monday, Tuesday, ani
Wednesday, threc timer daily.

On the fourth waek, *I1..2 -ressure was measured on Monday, Tuesday, and
VWedreaday, three times daily.

For physiological investications was used the following apparatus:s mer—
cury pressure guage; tonometer, apparatus for measuring electro skin resistarce,
elestrothermometer, oxyhometer, radioneter, Potentiometer PP, thermometers,
and scales,

Prom May, 195€ througk Tebruary 1737, wer: made 2295 blood pressurc meas-
urements, Electro skin resistance was determired 180 t‘mes, Skin temperature
was measured 225 times in three points simultaneously, A total of 175 suspen—
sions of investigatod was made, Body temperature was measured 1800 times,
Oxygen content in the blood wan determined 274 times, twice in each case—
prior and after strain,

Therapeutic investigation of the observed was executed 198 times, Radia-
tion balance was measured 02 times,

Qpsrvations at FIONERIKAYA

From April 4 through May 24, 1956, the aerologist of the expedition V. K,
Babarykin after special training made medioal examinations on participants of
the sied—~tractor oxpedition, To single mesdical examination is also subjected

the orew of the AN-2 aircraft, which flew intoc PIOFRERSKAYA, Babarykin made a

U



total of the investigations, The observation progres inoluded the following

taske:s a) state of health of the observed, b) state of respirstion, o) ocar-
disc aotivity (sensations in the region of the heart, heart beats, and pulse),
d) activity of the alimentary organs, e) sleep, f) fatifue, g) blood pressure
{zessurementis wers made with & calibrataed tonometer),

Preliminary processing of the material collected by him showed that the
blood pressure in the examined dropped by 10-40 mm Hg. Pulse pressure in
proportion to the travel of the sled-tractor train into the depth of the
continent was reduced to 10-15 mm, Hg. Pulse frequeray rose in comparison
with the ordinary by 20-50 beats per mimite, Quite often in quiescent stats,
during slaep, came & parn....,. -soil 1ight ThyTizal 1abor Laused sharp panting
and heart beats. Fatizue was clearly sxpressed, Quite often, complaints ware
made of pains in the region of the heart, Almost all participants of the
expedition suffered somnolence and headaches, Oreater losses in weight were
cbserved, reaching a 10-14 kg, toward the end of the wintering,
Shpervations on tha steamer KOOPZRATSIYA

From February 18 through April 2, 1957, the winters were subjected to
regular obsarvations; these were the people who were investigated at Mirnyy
(with the exception of four persons returning home on bosrd the LENA and OB
shipa). The investigation program included therapeutic observations, blood
pressure, measurements, electro sSkin res’‘stance measurement, measurement of
skin temperature, and radiation balance,

Analysis of obtained data allows to make certain preliminary conclusions,

1, After several months of work in the Antarctic in the human organism
develop changes, evidently, of physioloxical nature,

Among 17 of 25 investimated the blood pressare dropped by 15-25% and
reached the lower bourdaries of the normi 100/65 = 80/55 mm Hgs in five

persons, the blood pressure dropped by 10 mm; in three, it remained without




stable during all of the remaining time,

In a majority of the investigatsed, there developed neurasthanic symptoas,
expressed in irritability, noncontainment, sleeplessneas of somnolence, fre-
quent dreaming, and higher fatigue; in six people, was observed nsurosis of
the hasrt, Many often suffered neadaches, When working {n open air, there
was always the development of pantins, increase in hLeart beat frequency, All
gcined 3-12 kg in weight. On & mujority of the investigateld was ohserved an
inorease in the frequenay of urinating. Twenty-five per cent of the investi-
gated developed facial endenma,

2. The nature of organismal changes in the observed and their expressions
is not identical in each individual case, Most exprsssed are the displacements
in young people doing mostly office work and not having worked previously at
the extreme north; least expressed among people of middle age (20-40 years)
doing physical labor and having worked for a long time in the extreme north,

3. Disorders in the vitality of the organiem of expedition participants
were ctused by the sffect of the Antarctic climate (reverse seasonal ity of the
year), constant low temperature, low level of atmospheric pressure on the oack-
ground of which is alwaya observed extracordinary sharp baric fluctuations, dy
the rarefaction of the air and certain oxygen connected with it, strong winds,
low relative atmospheric humidity (in living quarters, humidity varies from
25 to 40%) and effect of molar raliation with a rise in the content of ultra=
violet rays, long polar twilights, arl psychological effect of baing separated
from accustomed conditions,

4, The status of the participants of the sled=tractor train and of the
newly coreated PIONERSKAYA atation is in many aspects identical to mountain
siocknesa, An analogous state in nmountains of average latitudes develops at a

height oonsiderably exceseding the elevation at which the PIONERSKAYA i{s situated

é
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5. Mirnyy ocbservations have shown that maximum time of productive wory
in the Antarctis 1068 not exceed 1 - 1.5 yea.o.

f. When vovazinz in the tropical zone, it was notice! a rapid drop in
®lcnd pressure among a predominant maldority of the invastizated dowrn to the
low bouniary of the norm, Tnies ircreare ievalnpa faster arni in deapar among
¥ounk people, but the remtoratisn ~% *re “lani 'aval {18 3lgg ¥astir AMOnRg
Younz people tharn amons peon:we of andile age,
3tudyipz the heat protectins nropartias of ajoth;ns.

Such investigations were made by *he auvthor and materolnzist N, P, Rumin

as Mirnyy from Auws gt 30 throu -y Gertenmapr 131 "35%¢0 0 in A~coriance witrh a
zethol developed by them, The foliowinz are sets of clothins that were nub jec-
tad to examinationg set A- liror, cloth iacket, down suit, foot-cloth, valenv:
(type of felt bYoots), fur mittens; set B~ linen, sweater, leather guit, “urred
jacked wool spouts, wvalenki, and fur mittens,

Dxpariments were made with fre il ol . .. Lnt MeteclPolo i8R sledTr. oo

mometer with 17 feelera, Seven foulsra wers agaed for the tLratine of *ho ~f-sha

inZy they were arranzed on the surface of the akir uncer the ¢lothine in o)1=
lowing points; on the chest, back, abiomen, small of the back, wrist, forwari
nart of the hip, The seventh farler waa nlacad in a sompartment at roam tam-
perature. That 13 where the ren~=i v v rart A€ +>¢ ipgtrgment was placed,
Temperature readings were mate so-ary <17 miputes, Bofare aach measurem.rps
vad made a control temperature messur mert of the surfacse of the body 1n the
roox under conventional clothine, After the clothing was tecrted in the open
air, the experiments contimied in a compartment until control temperature was
restored, In tables 2 and 3} is given a proiocel of the clothing tests A

and B (room temperature 19°.5).
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Table 2.

P-ac!ngu -‘ T
of

eeont
fgelera ; i

ne7 R4

Cheat.....---a.. 331 3 %

Back,.. . 1
* e * 50 vy u'ﬁ

Ahdmn-uooo---a .
Small of back,,. %9
Frist,ivieees,.d 39
Hip---cooooootnoj 3.0

el
g
-

m, = minute,

Cam
i room ;1C m,

emnp

145D
258
3,3
an.a
14,5
15 2

2]

Because of severe cooling, the

—_—_— - .

Placing l

of f'dont.
feelers - in

room 10 m,

Chest...--....--....-

Baok‘.i'l...".ll‘IGO éﬁu
Abdomn............-- JJ'XO
Small of dack,.,,.... M2
Hlpnolooooo---.-anlol ILG
"ri.tOOOCOO-l.OOJDCIO 30.9

KT
m, = mimite

FTD-TTw64~51/ 7

I
!
I
!
|
i
1
i

Temperature

z
- 5 X o o

i
i

i

€

rature

in cpan air within
15 m, .

20 m,; 2% m.}30 m,

HEt!
4.4
3.0
304
ittt

1hos

i

1279
2.5
%85
x4

NN
17,6

!
|
i
1
!
i
{

Protocol on testing clothing of set A,

40 m,
7
0.9
27,4
2.6
7.5
1.3

experiment was disrupted.

o
com

T3y
K. h
9,7
4.5
9.4

a1

25 m,

9%t

in oper air within

36 m,

Gyoo
0"

x
-t

9.3

®

R.,9
8.7

40 m,

450
LR
9.0
8.6
8,4
8,5
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ixperiments were carried out in the open sir under the following meteorol-

ogical conditionsi

At wind velocity 15=20 m/sec, tsmperature— 18°.5
B: wind velocity 18-26 m/sec, temperature- 26°

After the tested person returned into the rcom, the temperature rose to
control numbers within approximately 4C minutes,

Five minutes after besinning the experiment, the wind was already directed
against the back, producing an unpleasant sersation of cold, Within 10 mimtes
the wind gusts pierced through the down suit (8et A) in any give point, amd
the places adhering to the side section of the pants bescame frozen, Within
approximately 2C mimutes, it became very ¢cldj slight shivering began, After
the wind gusts subsided, it became a bit warmer. The completion of the
experiment was accompanied by a sharp chill, Experiments showed that the suit
is easily penetrable by the wind, and can be used either in windless weather
or in combination with a storm suit, Unfortunately no such tests were made
with the storm suit,

Table 3 shows sonvinei.ngly the deficiency of the heat protective properties
of the olothing belonging to set B under conditions of frosty, stormy weather

(rapid drop of skin temperature)

FTD-TT-64~291/2. 9




BLANK PAGE



DISTRIBUTICL LIST

OEFARTMENT € F DEFENSE Nr. Teplez MAJCR AR COMMANDS

GRADGAN RN AT

Art R : AMis | AMRF
Al | AR " APGC L FGF)

ASD {ASFAY
ESD (E3Y,
50D (88

ATD

DATY E
NAFEC 1
RAND
AFCRL (CRXLR) 1
FAA (Med Lib) 3

e

Fide"l- o4-291/1

]

Lr. Zloples




