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COULD THE OCULAR SURFACE TEMPERATURE BE
AN INDICATION OF CORE TEMPERATURE ?
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Abstract
The present study was carried out to examine the hypothesis that ocular surfice temperature measured at the site
over the iris by an infrared radiation thermometer could be an indication of core body temperature. In healthy young
subjects, ocular surface (T ), tympanic (T\,), esophageal (T.), mean skin ( iu) temperatures, and local sweating rates
and skin temperature of the forehead (T) were measured in a chamber controlled at a moderate climate of 28°C-
40%(rh) on two separate tests, a passive body warming and an exercise. The passive body warming was induced by
immersion of lower limbs in hot water bath regulated at 43°C. The moderate exercise was performed with cycle

ergometer at the intensity of 80 W. In both tests, T didn't follow either core (T, Tes) or shell (T«, Ty) body
temperatures. In the second series of experiments, ambient temperature (T..) was raised fom 27°C to 34°C, or
lowered fom 34 °C to 27°C for 10 min. In both tests, T, followed the change of T.. rapidly in spite ofthe steady
Ty, and the change rates of T were greater than of T¢. When T, was raised slowly from 20°C to 23°C for 20 min,
the T, rise was almost simultaneous with the T.n rise, and there was a high correlation between these two factors
(r=0.99). Moreover, the regional thermograms around eyes showed that skin temperature surrounding eyes was
significantly higher than T (p<0.01). These results suggest that ocular surface temperature measured by an infrared
radiation thermometer might reflect comeal temperature rather than iris temperature, and could not be an indication of

core temperature.

Key words: Ocular surface temperature, Tympanic temperature, Esophageal temperature, Infrared radiation
thermometer, Thermograph
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Fig. 1 Individual changes of ocular surface (T), tympanic (T,,), esophageal (T,), mean skin (ik)
temperatures and skin temperature of forehead (T,) induced by local body warming at 43°C in water
bath for 20 ~ 30 min. In these cases, the lower limbs were immersed in water bath controlled at
33°C both in control and recovery periods in accordance with the procedure (A). 3 out of 6 subjects
(S1, S3, S4) sweated during local body warming. Arrows show the starting points of local
sweating at forehead in each subject.
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Fig. 3 Individual changes of ocular surface (T,

), tympanic (T,,), esophageal (T.,), mean skin (Ts)

temperatures and skin temperature of forehead (T,;) induced by the moderate exercise performed at
intensity of 80 W with cycle ergometer. 4 out of 6 subjects (S1, S3, S4, S6) sweated during exercise.
Arrows show the starting points of local sweating at forehead in each subject.
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Fig.2 Individual changes of ocular surface
(T,,), tympanic (T,,), esophageal (T,,),
mean skin (:i:sk) temperatures and skin
temperature of forehead (T,,) induced by
local body warming at 43°C in water
bath. In these cases, the lower limbs
were immersed in water bath controlled
at 20°C only in recovery period for local
body cooling in accordance with the
procedure (B). A subject (S8) sweated
during local body warming. A arrow
shows the starting point of local
sweating at forehead in S8.
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A typical regional thermogram around
eyes. Cross marker 1, 3: the ocular
surface temperatures at right and left
the skin
temperature surrounding eyes.

eyes. Cross marker 2:
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Table 1 Individual comparisons between ocular surface temperature on iris
and skin temperature of area surrounding eyes.
Subject Ocular Surface Temperature (°C) Skin Temperature
Right Left (°C)

S  33.74 33.54 34.86

S2 31.94 32.10 34.03

S3 32.86 32.78 33.90

S4 33.16 33.27 34.07

S5 33.39 33.35 34.23

S6 33.98 33.90 34.50

S7 33.28 33.35 33.91
Average 33.19+0.25 33.18+0.22 34.2110.13**

** p<0.01; between ocular surface temperature on iris in each side.

W, 0¥ HIBEREREICF ORIEIE D &R 2RI &SR
Do TN, B EEEE D ERTH o T
NSO BHFEE 1T L DM ECEAS 1976; fLS 1979; i
1985; Nathanet al. 1989) &6 —3 L. REREERAY TAIKER)
ZREL TS AEEE R RS L T3,

PAEORERE D ST HERR A ST TR CRIE L 7= IRER
FIOBIHIREERRKBRL TWAOTIIRL, mFsE O
ARER%E RILL THA PRSI E <. PIRKIREISEE 720155 7]
REEAYERNZ EASE< TR E =,

5. F&H

THEHRAERHT K DILE TR AlE U 7= IR iR
ERRRE D BAINEIWRET L, R EERTEERE &
L. BC-A%eh)DEFEPERE FICBWT, STOTIER
EINT A - L BHEEDEE &S Rz s 2|0 Ok
TRETEER . TOKER. IBERKERIIPRBOEETH S
SHEERCRER. F-RE TH S HIE R T e &
HRIPDENEER LT, B, BERE 10 2T 27CTHS AT
ICRRIC ERSWIHE T I B2 %(To7. TORE. S8R
BIZF—EDEERL TW=DIM LT, IBERERERESESEED
BB ETENAE< L., AFETEEES D BREROE
BB, RERE 20 2EITOCTHS BCETHERIC
FREEFEHRTII IREREEmRIIERERICH U TE %R
L7z (=099), {E% BT N B B —E 5 4
oML RER. IRERRmR L D HIBELORERIE SIS
WZEAMBAL . <001, BLEDFERE D, LR EHEHE
EERHTIEEACANE U7-ARERR IR AR 2 EE R L T2
DOTIHe<, MFKEDIRWAKEE TH D aIRENE <. PR
BRI E 72 DIRSRIREMEAYE N T & A< SRR I 1=,

W

AHEITREO DAL BRIERRESE 2 SR FHA
—Thiek, BEURSRED THhEWEEE L, BLT B

<@Etleml T,

BEERET35 IFTR

Alo]. and Padron M. (1982) Infuence of age on the tenperature
of the anterior segmert of the eye. Orhthdmic Res., 14:
152-159

Elato B., FriendJ. and Thoft R A. (187) Canparison of certral
ard peripheral human comeal epthelum in tisste cukture.
Imest. Orhthimol Vis Sd., 28: 14501466

Fat ] and ChastonJ. (1980) Temperature of a contact ns aneye.
Int. CotactLens Clin, 7: 195-198

Freeman R D. and Fat L (1973) Erwvironmental infkences on
ocular termperature. Invest. Orhthamal, 12:596-602

Hamano H., Hari M, Hirayama K. and Mitsunage S. (1976)
Fundamentalinfamation of contact ens wear ontheeye. J.
Jon ContactLens Scc., 18:1-18

Hardy J. D.and DuBGisE. F. (188) The technic of measuring
radiation and cornwvention. J. Nutr., 15:461-475

FALBA, FEERE (1906) IRFHC BT DY —E5'5 7« —1FE. B,

30:305-310

JerniferA.S. (1988) The canputation of tenperaurerisesin the
human eye induced by infrared radiation. Phys. Med. Bid,
33:243-257

TSR, SR, BN, IV R, MR (1979) IR —1 /57

1 —OBIFE -~ —E5 57— L ZORBFERAOH-. AR, 83:
326-334

37

(37)

NI | -El ectronic Library Service



Japan Soci ety of Physical

38

(38)

Ant hr opol ogy

AAET AR

LR (1980) IR —T5' 57 « — ORI, 5 2 IFHE AR
BIFDIRAE M. HIR, 84:375-382
=1 (1B5) H—TFA bJ— Ik ARl AR ETEE O 7T -
CantactLens WOV B LK, 27:251-256
Mapstore R. (1968a) Measurerrent of comeal termperature. Exp.
Eye Res., 7:237-243
Mapstore R. (1968b) Caned themal paterns in anterior uweitis.
Br.J. Oththamal, 52:917921
Merin D.L., Brenda R O.ard Benjarrin F. M. 191)
Oaulr hypothermia the human parilary fight refiex. Invest.
Orhthamol Vis Sd., 32:3286-3287
SREFIE, BIHO &, HHPELE, BT 191 PRIEEERELTO
STEARE - 55 1 @ FAIRE COIT AR DS HAERGE, 28:157
-163

Nethan E., Gaene Y. and Neel A. B. (189) Oaulr surface
terrperature. Curr. Eve Res., 9: 901-906

Rysa. P. and Sarvaranta, J. (1974) Camed temmperature in man
ard rathit. Ada. Orhthamol, 52:810-819

Schwartz B. (1965) Environmental tenperature ard the ocular
terrperature gradient. Arch. Orhthaimol, 74: 237-243

THRRSE
IEREE
De partmentof Physiobgy, Facultyof Me dc e, Laval Unive rsty, Québe c,Canada
GIK7P4
Fhae :+1-41 8656-3347 (extension 4662)
Fax +1-4186563068
E-mait & ka Azawa@phsulavalca
(199944 A 14 H %4, 200041 H 28 RIR A e &t i A RARR20014°2 A % B)

NI | -El ectronic Library Service



