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Changes in the Skin Temperature and Electrical Skin Resistance

Following Ingestion of Red Pepper
Dong Hoon Shin, Jang Ze Cho, Se Koo Chang, Jae Pyong Koh and Yung E Earm

Department of Physiology and Physical Culture Research Institute

Seoul National University College of Medicine, Seoul, Korea

In order to investigate the changes in the temperature regulation mechanism following ingestion
of red pepper, twenty healthy men were given 2 gms of powdered red pepper each in 100 ml of
water at room temperature, 20°C. Simultaneous recordings of temperature and electrical resistance-
of the skin of forehead were taken by means of Physiograph, using appropriate transducers. Tem-
perature of various spots such as the cheek, upper back and the forearm was also measured by the
telethermometer at interval of two minutes. The results obtained were as follows:

1. Seventeen out of 20 subjects showed immediate rise in the skin temperature of the forehead,
and 11 of them manifested the oscillating pattern of the skin temperature. The average of the:
largest peak amplitude was 0. 58 = 0. 355°C.

2. Even those who failed to show the immediate rise in the temperature did not keep the
quiescence over 9 minutes, and delayed responses were revealed.

3. The rise in the skin temperature is the favourable sign for the heat discipating mechanism only
because the sweat glands are activated with the concomittant rise in the temperature of the skin.

4, There was a preceding or coincide fall in the electrical resistance of the skin, and it was also-
attributed to the glandular activity.

5, At rather cool room temperature, 20°C, no visible sweat was seen during the period of observa-
tion. Nevertheless it was obvious that latent activation of the sweat glands was triggered and the.
threshold was lowered. This situation imitates the acclimatized condition in the hot environment,
and it is likely to increase the tolerance in tropical climate from the view point of temperature-
regulation.
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A g Ao EE FEY 7 =eb4
w2yl gt 41.7°C—43.4°C = 2.3 9 vh(Adolph.

1947). el AAZEY shekd A eE A A
QL FZ/AEY Aolo]s] (Brouha et al 1960,

Rowell et al. 1966) o]=loll & FHel gt 24779 &
o] 2= Ao]}(Adolph. 1947).

o & o] F4Y4ate] WA Folne AL ofi9A
(Rowell et al. 1969) &9 A&7 771 Fddh

I 3gee sHe FY{EGg] Fristd oL
=7t it A 2] s Ydolvh HEae] A
o] Fgsle AL 22X sHenl FisE 4=
(Edholm et al. 1957) 2 A5l P25 Ao w
27358 Alolel LEAAAE ZA e FAd 2AY
WEL S A7 o] e AlSEAl ok Zles
S3-5 sFed dells 152 oo Jeldm g
(Johnson. 1966). =)&) #HFL Frix| slxlezn
ol FolAl} &e AAE 547 AFES Astolwm
EAE T (Sweat gland)F-3o] T L& F&H3te
Aal FAole} Frl(Loue & Shanks. 1962). o] wdi
B ox g3y AsAge] FF4Fv}(Piwonka et al
1965)

£ VA st 4k zbpal = A AFEEERe) o))

,}D}-(B°ld1ng & Hertig. 1962). =49 L x9) gl
Abololl = 2 AralalAlzb 9 o= (Johnson. 1966) 2+~
AE 25 FAE 294 gdux g} (Kerslake
1935). wuAl7ZA & F8E24 (cholinergic)e] v} (Lee.
1954, Loue & Shanks. 1962).

A Lxr gepzbl wle) oL xod] Azt £
old dulEe %8 Fitd) dEste U AA 34°C

FZAAe A Agew o) oz do] whEr],
B AL Ae g 3EA 270 Hakzm o] £of
A Aste A 2o ch(Folk. 1955). 22|} w-& v

AN BT A5G —

Azk Ay o oke] Feo]Fel(Wyndham. 1966,
Hertig et al. 1961) ul3l 444 dgE Aeldl
FY L 44 Aok 2 FES ) BAAAE 2L F3
AL FFEd 4§ 2A-2Fs 34l 71 ol =k

o] W W) & Al FEs PPt 53 =7
A £ (conductance) 7} % 7Hgbe}. wpF-o] wehd sY-
8 RrA ] T Et S AAAFE Ak e
2 aAAZAY 23S Jeplxz gled w7
o A wkm g A8 BEAAsE AL PA
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4 ok =34 AEFF FE Aolztz £
(Thomas and Karr. 1957).
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A& wo] stexe] o= W3l A At WaE
2435l A4o] 4] (heat economy)el] o3k 9
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olrl, ® ¥¢ 2xol 3= (acclimatized) Ahghe] 4
£ &g Sl gt @3] dulEAl Jelda
(Wyndham. 1966) v]2=l5< FH& == ¢t
Az 7} dobx] 4A wo] v}-2rhz AY B w(Lee 1950)
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e Aeleh

to

ol dalA ko] oplzk FAH
wzel % WARE £oh (Lee.
loloz BEE st WAL AY

2. & 8 4 H
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1. olube] FFAHAA 43 3cem

2. #F HY =

3. %9 9 38

4 4%
olglet.

HRAFY 2H L AFoeee E & MaA4A G
st 4.5cm?E olute] A A4 dRFmz 344
Aow FAATL UZF ol fAAFE dz FA
(ground)A] 7l =}

FEHOA =4 F7F FHAARZE FIAE A
o sl $lel He AT switch box & Edled
Y.8.1 3 AA] telethermometerol] d2AA LEE A

3°¢ 35.0 347 4.4

Telether—c ~ ser

Fig. 1. Upper curve. Recording on Physiograph. The
reading in the curve was translocated to the
Ordinates and the simultaneous recording in
the telethermometer was taken in the Absci-
ssae. Perfect straight line was obtained.
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‘Table 1. Maximal increase in the skin tempera-
ture. Head region outnumbered of all.
No. | Subject | Fre,| Cheek | VPR Fore-

1. '

2. S.D.C. 1.18 0.12 0.02 0.96

3. M.B.W. 0.50 0.20 0 0

4. E.Y.C. 0.35 0.10 0 0.05

5. '

6. | NS.K. | 070 | 0.65 | 0.50 | ©

7. K.Y.C. 0.05 0. 10 0.15 0

8.

9. K.C.S. 0. 60 1.15 0.35 0.50
10. K.C.K. 0- 0 0.15 1. 20
11 J.K.W. 0. 35 0.75 0. 40 0
12. K.J.S. 0.10 0. 40 Q Q
13. LMY. 0.35 0.15 0 0
14. H.X.J. 0.95 0.1 0. 05 0.05
15. L.S.K. 0.25 0. 20 0 0. 50
16. H.X.H. 0.10 0.20 0 0
17. L.J.H 0.32 0.17 0. 87 0
18. S.Y.Z. 2.26 2.48 0.28 1. 58
19. K.Y.T. 0.05 0.25 0.10 0.10
20. Y.S.P. 0.25 0. 05 0.15 0.20

At 443
ek,

25 ggkot A FeRE
nglo] 71 E5e] AR vl 2 ghE el

L=
—_

Dot l:action (mm)

Minutés
TFig. 2. Constructed oscillation curve. (Subj. E.Y.E.)
Base line is the resting level of the skin tem-
perature of the forehead. At time 0 two gms
of red pepper was ingested. Deflection of 32
mm corresponds to 0.25°C change.

A8 @FY A sd—

e g ol ¥AHRE FAA AFY St
c}l20 2 telethermometer o] 4] ] & & ¥o]& ¢l =
ek exusd ARt zoke AL ofn] A&

slol AU sh 23wl A5 208 &
egory) .z i 4 glslHh &,

LY 4%

o sted 3 %3 (eat-

2101 »?— 3"'0}5 158712 31743}9;1
o4 B AL 7IARE A&
3} 3ol H.L—“%Ei‘ziﬂr 2EASES] PEA X 1
AL olglot gelldlAE Ag Aol Iz F

e Asste ojxnoh Fgcl dzAq Aoz Al
W EYE°] 7;&% Al 2xe Btk o] 2YL JEE
2nE zAstd azpzel A4

7l ul-
4%
o

=

HJ}'}—J

71 Aol gk W gten =mrt

20

15

10

%0

e

Fig. 3. The largest peak time of the temperature
curve of the forehead.
Scale: minutes.
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“Table 2. Oscillation type.
Several successive rises in the skin temperature were resulted. Time 0 corresponds to the
ingestion time.
Age Successive Beginning Peak time Duration Peak.
No. Subject amplitude
Yr. rise min. sec. min, sec. min. ’ sac. °
1] EYE 26 Initial 5 1] 2] s 0.52
2 nd
3rd l
2 S. D C 38 Initial 0 3 23
2nd 3 30 3 51 1 4 0.33
3rd 5 34 6 40 2 8 0. 40
4 th 7 42 9 30 2 10 0.68
5 th 9 52 11 23 2 31 0.70
6 th 12 23 13 22 1 48 0.68
7 th 14 11 28 5 1. 08
3 M.B. W. 21 Initial 0 23 42 0. 16
2 nd 3 20 3 48 2 5 0.29
4 E Y. C 19 Initial 0 7 15
2 nd 7 15 9 40 4 3 0.52
3rd 11 18 1 47
4 th 17 57 18 22 48 0.57
5 S. D H 47 Initial 0 1 10 2 20 0. 33
2 nd 4 40 6 10 4 25 0.37
6 N. S. K Initial 0 3 1 48 0.70
2nd 9 32 10 14 1 44 0. 69
3rd 12 26 12 39 34 0.69
7 K YC 16 Initial 0 7 22 0. 08
2 nd 2 28 3 7 1 7 0.07
3rd 12 4 20 51 0.05
4 th 6 12 7 1 20 0.13
8 C W. 35 Initial 0 2 40 3 36 0. 43
2 nd 9 57 11 30 4 53 0.22
9 K C S 22 Initial 0 22 3 2 2.15
2 nd 5 17 5 32 43 0. 68
3 rd 13 5 13 27 1 40 1.05
10 K. C. K 23 Initial 5 21 59 0.45
2 nd 3 22 3 32 25 0.18
11 J. K W. 23 Initial 5 59 4 25 0.83
2 nd 4 30 7 56 7 30 0. 45
3rd 12 14 13 14 1 20 0.2
4 th 13 50 14 53 2 20 0.16
Mean 0. 58
S.D. 0.355
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Table 3. Rapid single response type.
The amplitudes were generally lower than those obtained in the oscillation type.
Age Beginning Peak time Duration Peak
No. Subjezt amplitude
Yr. min. sec. min sec. min. sec. °C
12 Y. J. 8. 20 0 19 2 55 0.22
13 L. M Y. 22 0 2 58 3 40 0.25
14 H. K. J. 3 0 25 1 24 0.20
15 L. S. K. 23 8 32 2 4 0.31
16 H. K. H. 23 5 8 51 0. 46
17 L. J. H 33 11 1 5 4 16 0. 61
Mean 0. 34
S.D. 0.147
Table 4. Delayed response type.
Age Beginning Peak time Duration Peak
No. Subject amplitud
Yr. min. sec. min. sec. min. sec. °C
18 S. Y. Z 21 8 23 14 49 [e%) 0. 92
19 K. Y. T 19 3 13 4 33 2 25 0. 15
20 Y. S. P 16 2 52 6 17 3 11 0.25
°
Al Al 28] ASEE Jelfo] A58 (oscillation) & &
20 T o]z glek o] 2¥eoz ¥ oo Aol o] 1
= 2=k e A 4 Yk
A 29 S.D.C.& A%l 714e] &2lrF 9ol nF
& 9o gA7Ax WH A g A58 L el
o JFoll e =7 2uzk A& eql szt A5yl
b 2
1.5 .
AN 1Y Sate o4 dSdez Yelde 4
3t Fol4 A1 & A F Fr1(peak) 7t Y& A7
3} 2 9] (amplitude) - 14-13]-»}1 Aol A3z ¥ al4
Eoloh Aen v n3E HLF 53 oWl s
e #E 2ol Aol 7oojgdz 10EE ¥E A
L0 T o 26 Folgivh LEAFTY ZulE FEoAl & F
¢ Aoy KCS ¢ 21522 Agstn FF¢ W2
v 0.58 + 0. 355 mololA & 0.6°C ot 454 Sk
. %+ g
® A3zmel A29 wFQ AL =Y kY (rapid
8.5 T . single response type) & Mol glwh 7l EAkd] vl A
* shrh 5 Bolfon LEASE 2FE A Y F
* 24 Yeh} 287 ALy ASYEE e
® = uekate] HE 0.34 £ 0.147°C e ik
A 39 43 Z ¥ k-3 (delayed response type)

Fig. 4. The largest peak value of the tzmperature of
forehead. Scale: degress centrigrade.

ol GatE ol 37 Rolgnh o] EL A
Qeh wA 286 QoldE FAAe HL%
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Fig. 5. Temperature and electrical skin resistance (ESR) of the skin of forehead.
ESR: AC-mode
Change of the ESR precedes that of the temperature.
Time mark: 5 sec.
Arrow: Ingestion time

Fig. 6. ESR: DC-mode.
Because of the progressive declining of the baseline the centering of the recording
stylus was moved occasionally at B. Upward shift corresponds to the decrease in
the resistance. Standardization in the left end.

Temperature: 0.25°C
Resistance: 500 ohms
Time mark: 5 sec.
Arrow in the bottom indicates the ingestion of red pepper.
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AC-mode 2 71 &g A& A5EA By el 3
o, ex¢] Aast dAsd T2 o7 AP she] =Y
8 Aol ZAE B 4 A Fd AL S
w25 Rl Aol o] vkt AFatg el el
228 yx F48 Fart AdeE 5T A0

Aqako] 245 THe Yoz Wbyl mEoloA
gz 2u7ee AAAFY 24F SHvh DC-mode
2 AEHQL Hel e Al 6 2ol A 2] AFAel 7]
A (baseline)o] A2z W He d7 dekstgle ol
= 988 &3¢ addte sl =gl

A5EAAY A6 LEA4SY e SF
AAAY WE Fr ok AxA debdd Bed ol
AL e LAAAE A FHo] AMEAA
Zo) 528 Lzt YebtE A& J9E £ 8
2 & ¥ 2o oz 23 ATEA do] A
she] 71 Eakel] eldE vl A7kl B AEL T
= 4=

£ oo

n

s2gme L5 LeldsE @A LERAAN
AR B gar Agde] FAT AL Adot o
A4 et 48 27 olntel 4 AA 1°CE
g Zrbdst A om BEste A$ 0.6°C ol
gl FHaz duisvin B 4 gl FelA ol FE
o)l ThE el A E ol uvkE AL k& velgirh
Burton(1934)0] & g ule} ze] o] R qle] s
oz et Zo) AMgl Fo Aol AR L
AR b= 50 %0l WFE) oF-LErt 825
2 Aol 20248 SEAI 1220 -2
A4 =2 Svgs #3748 434 0 zojelA
50 %% 7k J & E7HE By Bolvh o] Al
AL 0629 Frelold ALY Frte 2 A0t
gebz wgch BTG sEs ARGE A4 A=
WA 7% Lasmz Ead % 4 9E ST
2 st & 4 ek

Fehy oW PelozrA ¥R Aeite
A9 APy 99F T o] Zoek k. 22
Zom Ag WRgtgel Y& AE d4As AAR
ud BAde Fie &% 2Ack

Loue 5(1962)0] Walutsh o] sjHe= 45L&
A (sweat gland)@-5¢] Sl Aolch S¥2E 4%
o] @aAd slutse ez FAE FHe AL

273N FFUA FAeE—

ulz o] 8l gk 7-Eel] Ao et

s LAge] ElEe AL ZL 9% A &
AZAZRALY BFAFe] o] vhelte (Adams
& Vaughan. 1965, Thomas & Korr. 1957) A3t 7+
2 AT S7HE 4Rl F AAH 2yes
W55 32 B A (paralleD 2 AL Al g moF
o2 o] A3z AFge] Fe]Erl WHE Eef
7t A% (5 BF A4S I $eFE g3A
o] gt AL Fadgt dolzt sk

o] dgeAE ALl 205 Y= =E5 &2 &
of el € A=Y #& A @k 28} Thomas
9} Kwahata(1962) 7} 2] 4 gk} o] o2 g el =
FAAzA A FFat ALY o]-Fo] dolr) mFY
o] vertrl ERAEFAA AFF 3 Relz By
Aol &vh o]l ¢EL& = QAL A9]F (stratum
corneum)-& A Ao 34 AANAGFLE Fol ] o)
uhx] ghe,

o] Ak 2 2ulel o] sALrr B EE AJAY
Wsle 2u 253§ Ha g ATl v Aa}
3ted o] ol 4AF qkSo] o Fohkx w3
7 A2 BAe dolgE FEEdA melglth o
il 44 & 5 devlel ol FrhX wWFe F)
(peak) = YA 8E AR ol IH AT Wl 7]
7} A g4 gk

B AL s nFE Honme ¢t A
Aol ety 29T dldle] o] vzt
A HRvke AL v A L= 3R AYY =B
%3 algstvh. & 38 AAgoiAd e Ui A o
A7 dobdy gt} (Colin & Houdas. 1965, Folk, Jr.
1966).

o 47, & Fe ARAL A x Fo) A AL
284 ¢ &A% e Stk oldT Aoz n
o} 23E M Aol wegst HAE JPg =
54 & A

dlel A 20 0] Algste] wge] {fAHE Ao
nol Al @l nLHRAAA X FE EIHE
velbd Aoz Helvh

Weel dehbe Addxte Ax s wAd=

— 26 —
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(density) = SA g Aolm T4 FA4FFAS 25
o W FrAdE FAT Aotk

&golAe vk @A dbge] Vel ddAe
F44bge] vldste AAFE AR 2w 1FE
Y3 Fo} L3bae] B g A5l sl fSem
Bhdx s 2ed a9t = o3-S W
B 30 & AR A9 ZL Aolglth

235 Hauyg Fo il veltE o] zel
A8 Fezdd Rl = g o]-fst Ak War-
ster(1969)¢ &) #bw ALl ste] wo]  wiel
743 ol ul g Fo] 5hR] (lower extremities)e] s AFELE
245 Fieh, a8y 2H2E Y-S dol & Lee
(1950)¢] Agoluk o] Aol mEvkel o] A4
Yot A dlul Al SR o4 ekl 2R
o] tlshe] uH-S-3h7) oE ¥ 499 FAEFEHE =l
o] & x4 dAd HAHer o] v} ¥
a3 9A sk AelEl

2 AA Rz Aol 3 FH
stk o 32 wHEerbe o4 el ¥ el

s #

AZFE 4L wed = 247 T o= WSt
Uel LS 0] 8 20 = WSle A-gel4 20
=8 gt Al Al FEAY] 2gm &) 7FIRE Y|
Lol ERA HAl § v} o139 LEe A A
i}%— R S

=& ok, w, 3o SiE Y delA 2R 2
74 o= 2A35gon E3| o]nld] A& transducer E 7
--3F¢3 physiograph 2 | <&l 7] §o] 7}538t4ch

RAAANGE olul| A A& o s Ealgr)

dg AEL ey 2 &,

1 el 4=t 208 % 39-¢ Adslz 1734 5
2l dRex Age]l ghod % 1A E 2
A% sgo] B veldm AgSrl(pesk)e] 3
T2 0.58 £ 0.355°Colgleh. 6ol AL exdbsol &
Aol Aer=E ax Fayh

FaAel Age] velgA e dAAANAE 9
L oollel = AxEgeom WA A A 2
= Aol dddlEh

3 slies *‘r%% EAb(radiation) 28] g uhg
2 947t ddlent Al (sweat glandr) 58 B-FA
A A= g4+t

4, slRex Agst A3 2t Agse PR
AAAGE FAE FAAT BFY St

(A4 A1x 1970— 27

5. o2 MolE &S oA FREATUE nFE
Wy g A7) 5 3] (threshold)7b Webd 24
o] % igte] 4A vebE Audl Qo weTAe
A AezAd ouiAd F & Aoln A F £
= 7 sHsdel eSSt

(o] 4Tl & =¥ F4
Aol Al AR =,

%E A} AFel
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