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THYROID ACTIVITY IN MEN EXPOSED TO COLD

INTRODUCTION

It is well established that some animals exposed to severe cold show
marked changes in the thyroid. Histologic:al"ly, there ig evidencs of in-
creased activity (1). FEvidence of thyroid stimulation during cold expoe
sure has been obtained using radiocactive iodine in rats (2, 3). It has

been concluded that the observed hyperactivity of the thyroid indicatoo

' that there is an increased metabolism in cold which can be attributed to

chemical regulation (4). It has also been suggested that the thyroid
gland is iavoIved in hwean ascclimatization to cold (2).

Ingbar et al. (6) observed changes in five men continmously exposed
ﬂ for 12 days to 13° C. (%50 F.) while wearing only cotton underwear, which

they interpreted as indicating: ™the ability of envirommental factors to

modify bodily requirements for thyroid hormone® in man.

This cold stresa wes probably far more severe than what iz normally
enccuntered in régula.r 1ife in & cold climate or even durdng successiul
emergency survival in the Arctic.

In view of this, it was considered desirable t> assess the role of
the thyroid in man during the cold =xpeosur:z usually encountered during

norral arctic living or operatiens and during simelited emergency sur«

vival in the cold,
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METHODS AND MATERTAL
General

Tracer doses of up to 65 microcuries 1131 vere used to determine the
thyroid uptake, urinary and salivary elimination, total plasma and protein-
bound I3l , using aenaitiye gcintillation counters as part of a camplete
mobile isotope laboratory which could be transported to remote areas of Arc-
tic Alasgka.

The sgtudy, furthermore, included careful clinical examination, estimates
of dietary iodine intake, and emyirommental exposure records.

In L6 cases, the procedure was repeated in the same subjects at differ-
ent seasons of the year.

The subjects included groups considered to be exposed to considerable
cold, such as coastal and inlanc‘i.Es)dmos, two groups of Athapaécan Imﬁnns .
of Fort Yukon and Arctic Village, and white comtrols including a group of
Army soldiers who were regularly engaged in outdoor activities even during
severe cold,and a growp of Air Force technicians vho spent most of their
time indcors.

Forthermore, the thyroid sctivity wes #saesmd in a group of Cauca-
sians before and after a controlled, L-week, rather severe fleld exposure
program simulating an arctic emergency survival situation. This group was
continuously exposed 4o envirommental temperatures between 10° F, and -30° F,
and considerable wind (meen wind c¢hill factor 100C Cal/m2/Hr.), living in
unheated gsnowhouses or tents, and being engaged in outdoor activities most

of the day.
| Finally, a separate, more detailed study was made in a group of in-

fantry soldiers and coastal Fskimne to determine hlood levels of 131

frem 6 to 48 hours following the tracer dose.
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A total of 200 4racer experiments was made in 1% Whites, cu Iskimos,
and 17 Indions., Analyses of variance and allied “ests of sigmificance

were applied to the data.

Procedures
et A
The subjects were given a ctandardiced dose of carrier-free 1131 in

capsule rorm (supplied by the Abbott Laboratories) before breakfast together
with a cup of water.

It was attempled to keep the individual traccr doce of I13l as close to
50 microcuries as possitle, but due to the lomg distance from the source of
supply (Oak Ridge, Temmessee) and transportation difficulties in the remote
areas of Alaska, delays due to bad weabher, etc., the desages varicd con-
siderably. Thus, in one cage, doses as low as 9 microcuries bad to be used.

The thyroid uptake was determined by means of a scintillation detector
comnected with a scaler, (Directional scinmtillation detector, Nuclear
Chicago Model DS-l; well-type scintillation detector Model DS-3; Nuclear
Chicago scaling unit Model 183 and Radiation Counter Laboratories scaler
mark 13 Model 10A). The efficiency of one detector and the scaler was checked
semiamnmually using a2 standard source of 2090, e detector, with the direc-
tional shield removed but ¢covered with a lead plate 1 mm, thick, was posi-
tioned in fromt of the subject's neck at a distance of 15 inches, On the
basis of these data, *“he background counts and “he reading of a standard
capsule in a phantocube (Abbott Laboratories), -he percentage of the given

dose taken up by the =hyroid gland was determined.
Urinary elimination cf 1131 ;a5 determined bty instructing the subjects

to collect all urine during the test periods. Of the entire epecimen S ml.
were pipetted out and counted in a well=type scintillatlion detector, and

the activity compared with that c¢f 5 ml. of a standard solution of 1331,
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The standard solution contained the equivalent ¢f the tracer dese given to
the patient, dissolvzd in 1 liter of digtilled water to which a small amount
of potassium iodide was added to facilitate solution of the radicaetive
iodine, Om %the basis of the activity of the 5 rl., sample and the total
volume of the entire urine specimen, the percentage of the given dose eliw
minated through the urine could be calemlated.

As a rule, the thyroid uptake and the urinary elimination of I131 were
determined 6, 12, 2L, and 48 hours following the tracer dose. In some cases
the thyroid uptakes and urinary eliminations were followed for 168 hours
(table XVII).

Total plasma I131 and protein-bound I131 were routinely determined 2L
hours following the tracer dose. From . 12 mle blood sample, 5 ml. of
plasma were transferred to a2 centrifuge tube and read in the well-counter.
The 5 ml. plasma sample was then treated as follews: 1.5 ml. LO percemt tri-
chloracetioc 2cid wao added and stirred with a glass rod, and the sample
centrifuged at 2,000 r.p.m, for L minutes. The supernate liquid waz poured
off and the precipitate was washed with 5 ml. of 10 percemt trichloracetic
aocld three times. Distilled water was then added up tv a total volume of
5 ml., and the sample was counted in the well-counter and compared with a
5 ml, sarple of the standard solution of I131, The product of the total effi-
ciency off the counter and the net counts per mimte of 5 ml, of plasma or
€ ml. of PRI13L times 200 eave the net microcuries of inorganic I131 or
pRIL31 per liter of plasma,respectively. The results were expressed as

percentage of the given dose per liter of plasma.

Twenty-four hours after the tracer dose was given, ihe saliva sample

vas obtained by having the subject collect the saliva in a test tube over




TECHNICAL REPORT 57-36

a8 period of 10 minutes. This was taken as an indication of the salivary

flow. The subjects were instructed passively to collect the normally oce

‘ curring saliva, without any attempt of stimiiation. In mest cases the
saliva specimen was collected in the morming after breakfast.

Three milliliters of this saliva were pipetted out and counted in a
well-counter, compared with a 3 ml. stancard solution of 7231 and the net
microcuries of IXT per liter of saliva was determined. The results were

expressed as the percentage of the given tracer dese in 1 liter ¢f saliva.

Water, food, and urine specimens. In order to obtain an sstimate of

iodine intake and elimination, specimens of the ncre important food items,
drinking water, and 24-hour urine specimens were collected at the differ-
ent locations, frozen, and shipped back t2 the laboratory for analysis.

Part of the food and urine specimens was shipped frozen to the thyredid
laboratory of the Massachusetts Ceneral Hogpital for routine snalysis., The
rest was analyzed in our laboratory (Dr. Horace F. Drury, Department of
Biochemistry) as follows: Urine aud food samplcs were digested with chloric
acid by the Leffler method as described by Reals et al. (7). The iodine
ccutenti weg then determined by a modifi_cation of the ceric ion method de-

seribed by Brown, Reingold and Samson (8). The ceric ion melhod was also

used for the determination of lodine in the drinking water. The results
are given in tables TOV and XXXVI.

PBI and serum cholesterol. In & numbter of cases, fasting blood sam-

ples were taken for the analysis of sermum cholesterol and protein-bound
iodine. The serum was frozen in the field and revurned to the laberatory.

The prolein-bound iodine was determined routinely by the Biochemical Pro-

cedures Laboratery in California, using the method of Barker et al. (10).
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TABLE VII

THYROID UPTAKE OF I131 2l HOURS FOLLOWING THE TRACER DOSE TN WAINWRIGHT ESKIMOS (INITIAL STUDY)

. i A

TEST et A= | )

=T 7T

TMINY ) =

P[]

o,

174

Dose TI3X Thyrold Upfake
Subj. \ Micro- Percent of Tracer Dose
¥o. Name Race Sex Age Date \ _curies / "2l ours Tollowing dose
/‘l\\ R

1 ANASHUGAK, Ward 1/1 Eskimo M 33  Auvgust 1955 12 h2

2  AHLALOOK, Ralph 1/1 Esldmo M 54  August 1955 1 22

3  AUDLAKSAROAE, Peter 1/1 Esldmo M 65  August 1955 1 39

L  BODFISH, Waldo 1/2 Eskimo M S  August 1955 12 32

5 FKAK, Wesley 1/1 Eskimo M 58  August 1955 30} 18

6 KAGAK, Morris 1/1 Eskimo M 25  August 1955 1k 30

7 EKAK, Bob 1/1 Eskimo M 26 August 1955 U 3L

8 ANCASHUE, Oliver 1/1 Eskimo M 3  August 1555 12 20

9  AEADNAK, Grouse 1/1 Eskimo M 40 Avgust 1955 1k h6é

10 JAMES, Robert 1/1 Eskimo M 54 August 1955 12 Gt

11  KAYUTUK, Michael 1/1 Eskimo M S8  August 1955 1k 36

12 KAGAK, Will‘am 1/1 Eskimo M 57  August 1955 1 1R

13  MATOOMALOOK, Andrew 1/1 Eskimo M 36  August 1955 1 15

1k ANASHUGAK, Fred 1/1 Eskimo M 70  August 1955 1L 19

15  AVEOGANNA, Joe 1/1 Eskimo M 68  August 1955 14 21

16 NAGEAK, Steve 1/1 Eskimo M 47  August 1955 12 32

17  MATOO, Martin 1/1 Eskimo M 75  August 1955 I 32

18 NAYAKIK, McRidge 1/1 Eskimo M 67  August 1955 it 28

19 NAGIAK, Jemle 1/1 Eskimo M 20  August 1955 1h 26

20 ANYOOVIK, Franklin  1/1 Fskimo M 43 . August 1555 1k 35
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TABLE VII (Cont'd)
THIROID UFTAKE OF 113! 2l HOURS FOLLOWING THE TRACKR DOSE IN WAINWRIGHT ESKIMOS (INITIAL STUDY)
Dosel31 Thyroid Uptake
Subj. Micro- in Percent of Tracer Dose
No. Name Race Sex Age Date curies 24 _hours rollowing dose
21  TAGAROOK, Peter 1/1 Eskimo M 31  August 1955 1 32
22 PEELUE, Rossman 1/1 Eskimo M 22 August 1955 12 27
23 PATKOTAK, Paul 1/1 Eskimo M 63  August 1955 )1 35
2h  NASHOALIX, Alva 1/1 Esidmo M 57  August 1955 b 29
25  SEGEVAN, Sheldom, Sr. 1/1 Eskimo H 50  August 1955 1i L2
26  AMMOAGOK, Roy 1/2 Eskimo M 57  August 1955 50 15
27 NEGOVANNA, Veir 1/2 Eskimo M k8  August 195% 50 36w
28 ANLALOOK, Davig 1/1 Eskimo M 21 August 195% 50 21
29  PANIKPOK, ILindy 1/1 Eskimo M 23  August 1955 50 5
30 NEGOVANNA, Irving 1/1 Eskimo M 21 August 1955 50 2053
31 BODFISH, Wayne 3/1 Eskimo M 22 August 1955 50 32
32 PANIK, David 1/1 Eskimo M 1 Avgust 1959 50 25
31 DRECGS, Albert 1/1 Eskimo H 37  August 1955 26 27
3 SEGEVAN, Sheldon, Jr. 1/1 Eskimo M 20  August 1955 50 34
35  ALMAOGAK, Bermie 3/4 Eskimo M 21 August 1955 26 20
36 NAYAKIK, Charles 1/1 Eskimo M 28 August 1955 26 39
37 UNGRIDRAK, Steve 1/1 Eskimo M 31 Auvgust 195% 26 20
38 KAYUTAK, Leo 7/8 Egkimo M 20  August 1955 26 2k
39 BODFISH, Barry 3/L Eskimo M 21 August 1955 30 19
4O  AHMAOGAK, Florence 3/ Rskimo F 26 August 1955 50 20
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TABLE Vil (Cont'd)

THYROID UPTARE of 1131 2l momms FOLIOWING THE TRACER DOSZ IN ﬁpgﬁgﬁ ESKIMOS (IN1TIAL STUDY)

Dose TI3X Thyroid Uptaske

Subj. Ficro- in Percent of Tracer Dose
No, Name Race Sex Age Date curies 2L hours following dose
L1 ASOGEAK, Sally — F 38  August 1955 5o 34

2  BODFISH, Mabel 3/ Esikdmo ¥ 20  August 1955 50 17

i3 MATOMEALOOK, lena Mae 1/1 Eskime F 23  August 1955 50 2

L KOGAK, Ester Mae 1/2 Esidmo F 31  August 1955 50. 31

LS PATKOTAK, Amy 1/1 Eslkdmo F 2  August 1955 50 18

W6  TAGAROOK, Bemnice 1/1 Esldmo F 26 August 1955 50 23

47  UNGUDRUK, Bmily 1/1 Esldme ¥ 2k August 1955 50 15w

MEAN ‘ 39 28 27

FIaa Lot e, B TN

fuiinically normal, with the exception of frequently complaining of loose stools. No evidence of
medication containing iodine.

#%1,8 hours following tracer dose.

HOTE: One 30-year-old Eskimo woman at Wainuright, Susie Segevan, had a markedly enlarged thyroid and
showed definite clinical signs of thyrotoxicosis. Her height was 60 inches, weight 10}, lbs,;

:uow&w@%o&mgmtmmww.rom.:Eogwmumo.duoomcnomg 140/80. Her thyroid uptake of
1131 yag as follows: : : :

Hours following tracer dose o o Thyroid Uptake of 1331l ip percent of dose
24 iz
L8 66
87 58
11 , 62

98-S 140d3Y TYDIINHDIL
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TABLE VIIL m
THYROID UPTAKE OF Y131 1N ROINT LAY ESKO®S (INITIAL 5TUDT) m
o b
Tose Thyroid Uptake
1131 in Percent of Tracer Dose
Subj. Micro- Time in hours following dose
No. Kame Race Sex Age Date curies /33 N 35 0
48 NEXOK, Warren /L Esidmo = M 33 aug. 1955 16 . - 35 - -
49 SUSOOK, Dan 1/1 Eskimo M S0 Aug. 1955 16 16 18 - 27
50 SUSOOK, Robert 1/1 Eskimo M 16 g, 1955 16 16 27 - 30
51 SAMASIOLIK, Simon 1/1 Eskimo M 90 Aug. 1955 14 e 31 - 29
52 ATHINGOURUK, Leo 1/1 Eskimo M 42 iug. 1955 16 - 30 - 3
53 TUEROOK, Patrick 1/1 Esidmo M 53 4ug. 1955 16 - 31 - 36
Sh TOOROK, Nickie 1/1 Eskimo M 80 Aug. 1955 16 - 3L b3 -~
S5 NEAXDK,' Dorcas 1/1 Esiimo F 36 4Aug. 1955 16 - 1, - -
56 SHAGIOAK, Virginia 1/1 Eskimo F 33 lug, 1955 16 - 33 - -
57 TUURAK, Grace 1/1 Eskimo F 21 jug. 1955 16 2k 37 - 37
58 AONASASGA, Ruth 1/1 Eskimo F 39 lug. 1955 16 25 3l - 37
59 NEOTOK, Lucy 1/1 Esidma F 30 ng, oSt 14 -~ 30 - 26
HEAN Ly 16 20 30 - 32

Tt T C T ,4?‘1'1\1}12_‘.\: 0
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TABLE IX )
THIROID UPTAKE OF I131 1§ aMaxruvuk PASS ESKIMDS (INITIAL STUDY)

T

Irid

;
A
TDose “Thyroid Uptake 5
I in Percent of Tracer Doge 1
Subj. Micro- Time in hours foll r
No. Name Race Sex Age  Date  curies 12 q
60  AHGOOE, Jessie 1/1 Eskino M 13 Sept. 1955 35 ..  __ 2 - - - 3
61 MAPTEGAK, Morry 1/1 Eskino M 76 Sept. 1955 35 - - 47 —~ - - €
62 MNEKIANA, Retecca 1/1 Eskino F' 36 Sept. 1955 37 - 2 39 kT - 35 33 0
63 HUGQ, Sarah 1/1 Esldno F bl Sept. 1955 37 45 5y 69 - 68 67 1
65 RULLAND, Jane 1/1 Esldno F2Y Sept, 1955 37 55 60 59 - 5 60 "
66 RULLAND, Jahnny 1/1 Eskinmg H 27 Sept. 1955 33 1 _C 671 - &8 .
67 MOHRY, John 1/1 Eskimo M L Sept. 1955 37 65 60 0 - % 71
63  AHGOOK, Jack 1/1 Eskiro M 20 Sept. 1955 37 }5 5 L] T — 52  &3p
69 AHGOOK, Ben 1/1 Eskino M 33 Sept. 1955 17 27 s ke - 52 56
tC MORRY, Billy 1/1 Eskino M L1 Sept. 1955 35 . St -- 60 - _
11 AHGOOK, Elizabeth 1/1 Eskimo F 29 Sept. 1955 37 ul 16 Ly -— 50 53 =
f2 AHGOOK, Bob 1/1 Eskdmo M 26 Sept. 1y55 =y 51 62 63 - 63 60
73 HUGO, John 1/1 Esldmo Mo 3l Sept. 1555 7 12 5iy 58 - 54 51 o
Th MORRY, Amns 1/1 Esiding #0026 Sept. 1955 57 38 52 52 - 5 56 @
75 AHUOOK, Rnoda 1/1 Eskimo F 25 .8ept, 1955 61 62 b0 - 1 g2  z
(5 HUGO, Dora 1/1 Eskimo F'o33 Sept. 1955 37 ¢y ¢ 0 - 63 68 9
(1 HEKLANA, Molly 1/1 Eskimo F 22 sept. 1955 3 71 (& o J— 9 1 5 o
m a
EAN 3 38 % & - a a § i
- (4]
|53
3 &
N (2,3
~Jd

TT A



82

TABIE X

THYROID UPTAKE I131 1§ FoRT YUKON INDIANS (INITIAL STUDY)

" Dose Thyrold Uptake
1131 in Percent of Tracer Doge

Subj. Micro- Time in hours dose

No. Name Race Sex Age Date curies

80  STSBHENS, Gilbert 1/ Imdtan M 2§ (Qot 1988 50, W 22 25 22 25 26 26 2 22 21
6L GHORGE, Steven /1 Indden M 26 Oct 1955 50 1, 19 21 22 25 2, 25 20 20 21
82 SAM, Moses 1/1 Indian M O Oct 1955 50 2L 31 34 34 39 38 42 33 34 3L
83  TRITT, Peter 1/1 Inddan M 24 Oct 1955 50 10 14 16 15 16 16 18 1y 15 1€
8y  JOHN, Isasac 1/l Indlan M 21 Oct 1955 50 21 26 32 33 35 35 35 32 29 31
85  BAALAM, Randall /1 Indlan M 2, Oct 1958 50 12 16 17 16 1 18 20 17 17 16
MEAN 27 50 15 21 24 24 26 26 28 23 23 23

. TABLE X1
THIROLD UPFAKE GF 1331 LN ARCTIC VILLAGE INDIANS (INITIAL STUDY)

= Dose Thyroia Uptake

o i3 in Percent of Tracer Dose
Subj. Micro- ] in hours fo dose
No. Name Race  Sex Age Date curies 6 1> ok 48
B6 TRITT, Z1len 1/lIndisn F 30 Oct 1955 50 15 - 83 - -
B7 GILBERT, Trimble  1/1 Indlan K ‘20 . Out 1955 & — = 6 em e
b8  GILEERT, James 1/1 Indien M 45 Oct 1955 38 52 -~ 61 - 61
89  GILBERT, Maggle 1/l Inddan F 59 Oct 1958 38 GIN - 1 - 61
90 WILLIAMS, Mary 1/1 indian F 22 Oct 1955 0 28 - b - -
1 GLLBERT, Florence  1/1 Indian F 17  Oct 1955 .30 L5 -~ 671 - -
92  PETER, Alice 1/l Indian F 50 Oct 1955 30 36 -— 53 - -
93 HENRY, Neil /1 Indlan M 30 Oct 1955 30 22 - 36 - -
HEMN 3 37 Y
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TABIE XII

THYROID UPTAXE OF 1131 I§ WHITE CONTROLS (INITIAL STUDY)
uomw ~ Thyroid Uptake
ni - in Percent of Tracer Dose
Subj. Micro- Time in hours follo

No. Hame Race Sex Age Date curies 6 B 12 24 3
97 SIRASMA, Raymond White M 20 Sept 1955 18 W15 16 25 2,25 21 21 20 - --
98  BARBER, James White M~ 23 Sept 1955 18 2121 30 37 3738 34 32 29 31 32
99  LEVENSTEIN, Irving White M 21 Sept 1955 18 1720 28 34 3235 3 31 28 -= -
100 FOWLER, Donald White M 19 Sept 1955 18 1215 16 18 2220 18 1 15 1§ 2
101 PACE, Idwin White M 36 Oct 195 18 1820 27 37 3638 34 39 -- 36 3%
102 WOODRUFF, James White M 21 Oct 1955 18 612 15 20 1919 19 20 20 19 20
103 BEMYMER: Ken White M 19 Oct 1985 18 33 317 18 182 18 21 21 21 23
10l; OLISCZINSKI, Raymond White M 29 Oot 1955 18 1013 13 16 1917 17 17 18 16 16
MEAN 2 18 116 20 26 2627 25 25 22 24 2
m
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normally encountered by soldiera engaged :n usual arctic service or by Alas-

kan Esldmos or Trdians in the course of their normal life or activities.

SUMMARY AND CONCLUSION

An assessment has been made of the role of “he thyroid in man during
the cold oxposure usually enccuntered during normal arctlc llving or opera-
tions and during simulated emergency survival in the cold.

Tracer doses of up to 65 microcuries I131 were used %o determine the
thyroid uptake, urinary and salivary elimination, total piasma and proteine-
bound 131, using sensitive scintﬂia.tion counters ag part of & complete
mobile isctope laboratozﬁ- which could be transported to remote areas of
Arctic Alaska,

The study, furthemore, included careful clinical exmmination, esti-
mates of ‘dietary iodine intakes, envirommental exposure, and analyses of
PBI and serum cholesterol.

. The subjects included coastal and inland Eskimos, two groups of
Athapascan Indians of Fort Yukon and Arctic Village, and white comtrols
including a group of Army soldiers and a group of Air Force technicians.
Farthermore, the thyroid activity was assessed in a group of Caucasians
before and after & L-week simulated emergency survival situation. Finally,
a8 more detailed study was made in a group of infaatry soldlers and coagtal
Eskimos to determine blood levels of I3l frem 6 to L8 hours following the
Lracer dose.

iIn L6 cases, the procedure was repeated in t;ze same suibjects at dif-
ferent seasons of the year. A total of 200 tracer experiments was made
in 19 Whites, 8L Eskimos, and 17 Indians.

81
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When comparing the thyroid function--as judged by thyreid uptakes,
urinary elimination and blood levels of T131) =:nd protein-bound iodinee-
in Whites, coastal Dskimos, and Fort Yukon Indians, it .5 observed that
there appears to be no real difference in thyrcid uptake or urinary eli~
mination of I131, in the PRIL3l, or in the comversion ratio; and that
there was no consistent seasonal dAifference in the FBI ¢r any significant
difference between the natives and the Whites. o

Therse was 1o real evidence of any greater thyroid stimilation in infane
trymen engaged ‘ln extensive outdoor activities than in airmen engaged in
indoor activitics during the winter; nor was there any evidence of increased
thyroid stimmlation in the Whites at the end of a l-week severe cold ex-

posureg.

Tho inlend Eskimos at Anaktuvuk Pags and the mounvain Indians at
Arctic Village, Alasia, had abnormally high and rapid 1131 uptakes (wp to
85 percemt of the tracer dose 2 hours following the dose), They had &
vory low urinary elimination of I131, reduced salivary 1131l concentrations,
and low plasma and protein-bound 131 levels 24 hours following the tracer
dose. This was associated with exceedingly low iodine intakes and a high
incidence of thyroid enlargerents. A significant reduction in the thyroid
uptake of I1131 ocowrred in the group of inland BEskimos and Aretic Village

Indians followirg daily supplements of 0.6 mg. potassium iodide for 3 months.

These findings are typical of endemic goiter, and if would be reascnable
to conclude that the observed deviation from the normal :n the iodine meta~
bolism in the inland Eskimos and Arctic Village Indians is a manifestation
of endemic goiter and camot be taken as an indication of the effect of

cold exposure on thyreid funciion.

82
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It is therefore concluded that, on the basis of these data, it appears
that the thyroid does not play any sigmificant role in human acclimatizae
tion to the arctic emvirommert when the cold stress is no greater than what
is nommally encountered by scldiers engaged in usual arctic service or by

Alaskan Eskimos or Indians in the course of their normal life or activities.
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