UNCLASSIFIED N R — O

Technical Report
distributed by

NAV1 .954605.002

DEFENSE
'TECHNICAL
INFORMATION
CENTER

D 77 Acquiring Information—
mparting Knowledge

Cameron Station
Alexandria, Virginia 22304-6145

UNCLASSIFIED



M

-t

O

N 94

LR v L2 AT CN QR Ten§ Joie

REPORT DOCUMENTATION PAGE

g

a RiPORT SECURITY CLASHFICATION

10, RESTRICTIVE MARKINGS

J . DISTRIBUTION 7 AvAILAGILITY OF REPORT

YULE

AD-A230 347

Approved for public release;
distribution is unlimited

3ER(S)

NMRI  20-113

S. MONITORING ORGANIZATION AEPORT NUMBER(S)

6a. NANE OF FPERFORNMING OQRGANIZATION

6b OFFICE SYMBOL

Naval Hgdical Research (f applicable)

l7a. NANE OF MONITORING ORGANIZATION
Naval Medical Command

6¢. ADORESS (City, State, 4nd £iP Code)

Bethesda, Maryland 20514-5055

7b. ADORESS (City, State, and 2iP Code}

Departzent of the Navy .
Washington, D.C. 20372-5120

e

Research and Developrment Com

Eb. OFFICE SYMBOL
(If applicable)

a. NANE OF FUNDING 1 S5FPCNSORING
OKGANIZATION Naval Medical

:and

9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

8c. ADDRESS (Gry, State, and 2iP C ,
Bethesda, Maryland 208114 5055 _ -

10. SOURCE OF FUNDING NUMBERS

PROGRAM PROJECT TASK WORK UNIT
ELEMENT NO. NO. NO. ACCESSION NO
62233 }4“33C30.0‘§ 1002 - PN247509

1

V. ITLE (Incluge Secunity Classificetion)

Decreased free fraction of thyroid hormones after proionged Anta*t:c residence

4

12. PERSONAL AUTROR(S)

Reed HL, Brice D, Shakir KM, Burman KD,

D'Alesandro MM, 0'Brian JT

13a. TYPE CF REFORT

13b. TiM3 COVERED

FROM TO

journal article

15. PAGE (CUNT
6

14, DATE OF REPORT (Year, Month, Day).
1290

16. SUFFLEMENTARY NOTATION
Reprinted from: Journal of Applied Physiology 1990 Vol.69 No.4 pp.

1467-1472 oL . -

17.

COSATI CODES 18. SUBJECT TER

GROUP SUB-GROUP

(Conunue on reverse if necessary and identify by blork nAumoer)

’ cold adaptat:on, blood pressure, temperature, thyroxme, trnodothyromne

DTIC
ELECTE F
- JAN 031891 g

19. ASSTRACT (Continue on reverse if necessary and identfy by block number)

20.

OISTRISUTICN/AVAILABILITY OF ASSTRACT

@ unciassirigomnmted [ saraz AS RPT, O ornic USERS

21, ABSTRACT SECURITY CLASSIFICATION
Unclassified

423, HAME OF RESPONSIBLE INDIVIDUAL

Phyllis Blum, Information Services Division

22D, YELEPHONE (lnclude Ared Code)ll": O FICE SY ‘ISOL
202-295-2 D/ADMIN/IMRI

" DD FORM 1473, 84 MAR

.83 APR eaition may de vied until exnausted.
All other editions are Obiolete.

SECURITY CLASSIFICATION OF THIS PAGE
UNCLASSIFIED




1468

September 1984, with each subject serving as his own
control. The protocol was approved by our Institutional
Review Board. and all participants provided signed in-

age [24.5 = 0.9 «SE) yr} and body weight (81.3 = 2.7 kg).

Acute Cold Air Exposure

Three standardized 60-min SCATs (0 £ 2°C) were
performed with each subject seated in an environmental
chamber (wind speed ~4.5 m/s) (2, 11, 21). One SCAT
was carried out in California (control) initially and then
repeated after 24 and 44 wk AR. SCATs were performed
between 0300 and 1100 h local time in an identical
fashion for each testing period. Subjects. wearing a cot-
ton T-shirt. shorts. socks. and shoes, had a Teflon cath-
eter inserted into the brachial vein for free-flowing blood
sampling. Pre-SCAT blood samples were obtained in the
postabsorptive state 20 min after catheter placement
while the subject was seated in a warmed laboratory
{22°C) before entering the climatic chamber. Post-SCAT
blood samples were obtained from the same catheter
after 60 min of cold air exposure. Subjects were quiet
during the cold air exposure and were not allowed to
smoke, eat, or move excessively. The sublingual oral
temperature (T.,) was recorded with a digital display
analog input circuit thermocouple (IVAC, San Diego,
CA) after local oral thermal equilibrium. All subjects
were asked to breathe through the nares with mouth
closed while the T., was recorded. Changes in respiratory
rate were not clearly evident. The subjects were not
allowed to eat or drink for 20 min before temperature
measurements, thus minimizing variables that might
affect T... Auscultatory blood pressure and pulse from
the brachial arterv were measured by the same investi-
gator pre-SCAT and after 15, 30, 45, and 60 min of each
cold air exposure. Mean arterial pressure (MAP) was
calculated as [diastolic pressure + (pulse pressure/3)].
Serum from hlood coagulated at room temperature was
frozen at —30°C. and all samples were transported to
Bethesda, MD, for processing and then analyzed together
at the completion of the 1-vr study.

Extended Antarciic Residence

The men were studied in August 1983 while in Port
Hueneme, CA (latitude 34° 07" N, longitude 119° 07" W),
before departing for Antarctica, in April 1984 after 24
wk, and in September after 44 wk in McMurdo Sound,
Antarctica (77° 517 S, 166° 37" E). The 24- and 44-wk
time points are similar tu previous reports (24, 25), The
mean monthly ambient temperatures for California in
August (22.7°C) and McMurdo Sound, Antarctica, in
April (—23.6°C) and September (—29.2°C) were similar
to those of past reports (24, 25, 27). An internationally
utilized US Navy diet as previously described (24, 25)
was consumed, with calories distributed as ~40% carbo-
hydrate, 35% protein, and 25% fat. Energy intake in-
creases with AR at this base from ~2,000-2,500 to 3,000~
3,500 kcal/day (24, 25, 27). Each subject wore standard
military polar clothing while in McMurdo Sound; the
face and hands are ccmmonly exposed during outdoor
activity. Subjects were exposed to outdoor temperatures
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for an average of 4.3 * 0.7 h/day. Indoor fluorescent
lighting was used during the austral winter months,
Indoor temperatures ranged from 19 to 27°C. All subjects

formed consent. The men were similar with respect to -maintained routine sleep cycles of 8 h/day. Blood sam-

ples and physiological measurements were taken just
before each SCAT as described.

Blood Analxsis

Serum TT, and TT, were measursd b@ (Nichols
Institute, San Juan Capistrano, CA). The percent free
fraction of T, and T4 (“¢FT, and $¢FT.) were measured
by equilibriura dialysis (Nichols Institute) by use of a
modified method of Steriing and Brenner (32). After
dialvsis, contaminating free iodine was removed by an-
tibody precipitation. The percent dialyzable fraction of
total hormone is referred to as the percent free fraction
{normal %FT, ~0.03% and “cFT. ~0.3%) (19). The free
hormone concentrations were calculated as the product
of the total hormone concentration and the percent free
fraction of the horm ine. We tested the effect of freezer
storage on this assay of thyroid hormone binding. The
sera of 10 subjects different from those in the present
study were analyzed for <FT, before and after 21 mo of
storage at —30°C. We did not find an increase in the
FT, with this duration of storage. Serum TSH was
measured by a sensitive and specific enzyme-linked im-
munosorbent assay technique (34). Serum cortisol and
prolactin responses in the SCAT were measured as
standard markers of cold exposure (11, 13). Serum cor-
tisol levels were measured using a commercially available
RIA kit (Clinical Assays, Cambridge, MA). SI unit con-
version for cortisol is nmol = 2.759 X ug. Serum prolactin
was measured by a commercially available RIA kit (Or-
ganon Teknika, Irving, TX) with an assay detection limit
of 4 pg/l. We analyzed TT,, TTy, %FT,, and %FT, with
a well-known model of thyroid hormone binding to pre-
dict whether the observed changes were primarily due to
increases in receptor number or affinity (28). The serum
total protein of six subjects was measured pre-SCAT by
spectrophotometry to test for hemoconcentration (bicin-
choninic acid protein assay, Pierce, Rockford, IL).

Data Analysis

Statistical analysis was performed by using a random-
ized block design (7 = 15) with one- and two-way (date
and time = treatments) analysis of variance (ANOVA),
general linear model (GLM), and Dunnet’s test for dif-
ferences between the one-way ANOVA means (SAS, SAS
Institute, Cary, NC, and STAT PAK version 4.1, North-
west Analytical, Portland, OR). The data are expressed
as means *+ SE. Significance was determined as P < 0.05.

RESULTS

Acute Cold Air Exposure (SCAT)

Thyroid hormones. The SCAT did not induce any
differences in serum TT,, FT,, TTs, FTi and TSH

- {(T'able 1) or in serum %FT, or StcFT, (Tables 2 and 3).

Serum TT, increased, although not significantly, during
the control SCAT and did not change with the SCATs
in Antarctica (Table 1).
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