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Effects of Acupuncture at Hap-Kok(LI4) on the Skin Temperature
Changes of face divided by 17 area randomly in Man

Kyong-Jin, Hong - Seong-Hun, An - Jae-Hyo, Kim - Jae-Ho, Hwang - Kyong-Sik, Kim - In-chul, Sohn
Department of AM-Meridian & Pointology, College of Oriental Medicine, Won-Kwang University

This study was undertaken to examine the effects of acupuncture at LI4 on temperature changes of the
facial surface randomly divided into 17 areas. The volunteers who participating in this study had taken rest
for 20 - 30 min in room temperature (23-257T) before acupuncture and informed them what to prohibit
smoking, drinking and drug for the previous one day. The Temperature of facial surface was measured by
using Digital Thermography IR 2000 (Meridian Co., Korea) at 5 min before and immediately, 5, 10, and 15
min after acupuncture on LI4,

The results of this study showed that there was no significancy in thermal changes of facial surface
randomly divided into 17 areas, but different significantly in the aggregate changes at the difference of the
thermal changes on facial surface (p < 0001). The difference of aggregate change was increased
time-dependent and the changes at lst, 3rd, and 13th arca were comparatively smaller than the other areas.
However, the changes at 6th, 8th, [0th and 15th area were more increased than the others.

This study suggests that acupuncture at LI 4 help human being increase the reaction to maintain thermal
homeostasis in facial surface and the ability to treat at these area’s disease.

Key words : acupuncture, Ll4, Digital Thermography IR 2000, thermal changes, facial surface,
homeostasis
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Fig. 1. The 17 area of facial surface divided randomly.
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Table 1. The temperature of skin area on facial surface
before acupuncture on Ll4.

Area Temperature () Areg Temperalure (T)

1 27.611£2.249 10 27.086+2.048

2 27.64412.294 11 27.43312.201

3 27.668%2.313 12 2112912109

4 27.102£2.04 13 27.1861.2.067

5 27.199+2.04 14 27.496 12,384

6 26.928+2.094 15 27.33£2.183

7 27.4631216 16 27.19642.06

8 27.48212.1% 17 27.266+2.104

9 26.981+2 038

The 17 area was determined by method (fig.1) and the
data was mean t SD. The data was measured by Digital
Thermography I1R2000 (MERIDIAN, KOREA) before 5 min
on acupuncture against LI4 after steady state for 20~30
min in human (n=19). The experience was operated in
homeothermous room with 23~25 T.

AL Tl 27.6112.249T,
A2 FHA M= 27.64412.294TC,
A3 FhfME 27.66812.3737C,
A4 FAAME 27.102+2.040C,
A5 P 27.199+2.0407C,
A6 TN = 26.928+2.094T,
A7 TN E 27.643£2.1607T,
A8 TFHAME= 274821221507,
A9 Tl M 26.981+2.038C,
A10 FolHE 27.086+2.048,

A1l TFHlA = 27.433£2.201T,
A2 FHelAE 27.129£2.109T,
A3 Tl 27.18612.067TC,
A4 FHl M 27.4962.3847T,
A15 FHelA & 27.330£2.183T,
A16 TYolx = 27.196£2.060T,
A7 FYelAE 27.26622.104 T2 Yepdth
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Al FHAME 27.607£2.310,

A2 FHAME 27.595£2.401T,

A3 FAAME= 27.703+2.373T,

A4 FHAE 27.087£2.070T,

A5 TR ME 27.2121£2.041T,

A6 FHME 26.922£2.099T,

A7 FEME 27.46412.175T,

A8 FAAME 27.492+2.175T,

A9 FHefME 26.984£2.036T,

A10 FHelM & 27.07912.049T,

A1l Pl E 27.439£2.2309T,

A12 TN E 27.155£2.108T,

A3 PAelME 27.253+2.126T,

A14 FHIME 27.65712.466T,

A15 FAHE 27.397£2.297TC,

A6 FHeME 27.261+2.179T,

A17 FHe M= 27.3141£2.133T 2 vehdth
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Al FHIME 27.304£2316T,

A2 FHIME 27.366%2.420T,
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A3 FHoIME 27.521£2.384 T,
A4 FHojME 26.802£2.1087C,
A5 FHANME 26.909£2.096,
A6 FHAME 27.005+2.2317T,
A7 FHANME 27.24412.2767T,
A8 FAo|M = 27.285£2.296TC,
A9 FdolE 26.703£2.096TC,
A10 FHol M= 26.842+2.153C,
A1l FHolME 27.438£2.395C,
A12 THAAE 26.931+2.184T,
A13 FHolME= 27.181£2.178T,
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Fig. 2. The temperature of skin area on facial surface
before acupuncture on LI4, The 17 area was determined by
method (fig.1) and the data was mean £ SD. The data
was measured by Digital Thermography 1R2000 (MERIDIAN,
KOREA) before 5 min on acupuncture against LI4 after
steady state for 20~30 min in human (n=19). The
experience was operated in homeothermous room with 2
3~25 T. But the data was not significantly.
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Al 7YME 27.149£2.614T,

A2 FHlAE 27.200£2.705T,

A3 FHAME 27.284 12,6907,

A4 FHelME 26.64312.369T,

A5 THAME 26.761£2.384T,

A6 TFHAME 26.954£2521T,

A7 TYelME 27.111£2.590T,

A8 TFAAME 27.1541£2.614T,

A9 FHelX = 26.529+2.347TC,

A10 THeJME 26.699+2.4487T,

A1l FAefM & 27.326£2.7107T,

A12 THAME 26.781£2.472T,

A13 FHeA & 26.890£2.5027T,

H14 FHIME 27.453£2.859T,

A15 TFHAME 27.165£2.727T,

A16 FHelM = 26.888£2.517C,

A7 FHel M 26.962£2.505TE Vebsth
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Al FYeAE 26.979£2.799C,

A2 FAolAE 27.039+£2.938T,

A3 FME 27.119£2.872T,

A4 F)ME 26,508+2.610T,

A5 FAoXE= 26.599+2.588T,

A6 T M= 26.854+2.841C,

A7 FHAXE 26.971£2.859T,

A8 FHe M= 27.019£2.907C,

A9 FHlME= 26.390£2.622T,

A10 Tl E 26.57612.7447,

A1l FYME 27.17122.9097T,
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A12 FYelMe 26.64412.688TC,
A13 FHoAE 26.78812.7957T,
A14 FHeME 27.367£3.056C,
215 TYelME 27.02712.9427T,
A16 THelME 26.748+2.7337,
A17 Tl 26.829£2.705TE LrepTh.
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Fig. 3. The temperature of skin area on facial surface
after 15 min on acupuncture against Li4. The 17 area was
determined by method (fig.1) and the data was mean *
SD. The data was measured by Digital Thermography
{R2000 (MERIDIAN, KOREA) after 15 min on acupuncture
operation against L4 in human (n=19). The experience
was operated in homeothermous room with 23~25 . But
the data was not significantly.
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Table 2. The normalized mean of temperature dev-
iation of skin area on facial surface on acupuncture
against L4 by time—dependent

Time (min} Mean of Sum (% of control}
-5 100.000:10.943
0 102.518+12.687
5 109.098+12.279
10 140.069%15.668%++
15 167.174115.679%«*

The data was the mean of deviation on 17 area skin
temperature which was determined by method (fig.1) and
SD, before (—5 min), right now (0 min) and after (5, 10,
15 min) acupuncture against LI4 in human. The data was
measured by Digital Thermography IR2000 (MERIDIAN,
KOREA). And deviation was calculated the square of
difference mean and data. The experience was operated in
homeothermous room with 23~25 T. =+ was significant
by student's T test (P<0.001).
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Table 3. The sum of temperature deviation of 1st area
on facial surface on acupuncture against L4 by
time—dependent

Time{min) Sum of SD (% of control)
-5 100.000+5.908
0 105.490+5.683
5 106.03117.404
10 135.088£11.527+#»
15 154.81519.5484

The data was the sum of deviation on 17 area skin
temperature which was determined by method (fig.1) and
SD, before (=5 min), right now (0 min) and after (5, 10,
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15 min) acupuncture against tl4 in human, normalized.
The data was measured by Digital Thermography {R2000
(MERIDIAN, KOREA). And deviation was calculated the
square of difference mean and data. The experience was
operated in homeothermous room with 23~25 €. »++ was
significant by student's T test (P<0.001).

8. OHHE H2 79 Azt ME FHBX
of b

Table 4. The sum of temperature deviation of 2nd
area on facial surface on acupuncture against LI4 by
time—~dependent

temperature which was determined by method (fig.1) and
SD, before (=5 min}, right now (0 min) and after (5, 10,
15 min) acupuncture against LI4 in human. The data was
measured by Digital Thermography IR2000 (MERIDIAN,
KOREA). And deviation was calculated the square of
difference mean and data. The experience was operated in
homeothermous room with 23~25 . #»* was significant
by student's T test {P<0.001).
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Ao bl@

Table 6. The sum of temperature deviation of 4th
area on facial surface on acupuncture against LI4 by
time—dependent

Time(min) Sum of 8D (T of control)
-5 100.000£5.71 Time(min) Sum of SD (T of control)
0 109.531+5.644 -5 100.000+6.157
5 111.255+.7.991 0 102.9331+5.878
10 139.004£12.149%xx 5 106.74218.611
15 164.028£21.056%*» 10 134.814113,772%+
15 163.6584:23.495%»»

The data was the mean of deviation on 2nd area skin
temperature which was determined by method (lig.1) and
SD, before {—5 min), right now (0 min} and after (5, 10,
15 min} acupuncture against LI4 in human. The data was
measured by Digital Thermography [R2000 (MERIDIAN,
KOREA)}). And deviation was calculated the square of
difference mean and data. The experience was operated in
homeothermous room with 23~25 T, «++« was significant
by student's T test (P<0.001).
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Table 5. The sum of temperature deviation of 3rd
area on facial surface on acupuncture against LI4 by
time—dependent

The data was the mean of deviation on 4th area skin
temperature which was determined by method (fig.1) and
SD, before (=5 min), right now (0 min) and after (5, 10,
15 min) acupuncture against LI4 in human. The data was
measured by Digitat Thermography [R2000 (MERIDIAN,
KOREA), And deviation was calculated the square of
difference mean and data. The experience was operated in
homeothermous room with 23~25 C. +»» was significant
by student's T test (P<0.001).

11, QHHE HE FE9 Azl ME +XH
x| Hlw
Table 7. The sum of temperature deviation of 5th

area on facial surface on acupuncture against LI4 by
time—dependent.

Time{min) Sum of SD (C of control) Time (min) Sum of SD (' of control)
-5 100.000+5.983 -5 100.000£5.498
0 99.933:+5.647 0 100.119+4.997
5 100.879+7.394 5 105.672+7.62
10 128.4391£10.997 +»» 10 136.531 £12.976%
15 146.438£18.672%*+ 15 160.885::22.412#»+

The data was the mean of deviation on 3rd area skin

The data was the mean of deviation on 5th area skin
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temperature which was determined by method (fig.1) and
SD, before (-5 min), right now (0 min} and after (5, 10,
15 min} acupuncture against LI4 in human. The data was
measured by Digital Thermography IR2000 (MERIDIAN,
KOREA}. And deviation was calculated the square of
difference mean and data. The experience was operated in
homeothermous room with 23~25 T. »#+ was significant
by student's T test (P<0.001).
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Table 8. The sum of temperature deviation of 6th
area on facial surface on acupuncture against LI4 by
time-dependent.

Time(min) Sum of SD (T of control)
-5 100.000%5.273
0 100.528+4.966
5 113.592+9.512
10 145.032114.527xxx
15 184.190£25.713*++

The data was the mean of deviation on 6th area skin
temperature which was determined by method (fig.1} and
SD, before (=5 min}, right now {0 min} and after (5, 10,
15 min) acupuncture against L4 in human. The data was
measured by Digital Thermography 1R2000 (MERIDIAN,
KOREA). And deviation was calculated the square of dif -
ference mean and data. The experience was operated in
homeothermous room with 23~25 T. =+» was significant
by student's T test (P<0.001).

13. oHHE H7 RHQ Azif @B +HH
AQ| H R
Table 9. The sum of temperature deviation of Tth area

on facial surface on acupuncture against L4 by
time—dependent.

The data was the mean of deviation on 7th area skin
temperature which was determined by method (fig.1) and
SD, before (~5 min), right now (0 min) and after (5, 10,
15 min) acupuncture against Li4 in human. The data was
measured by Digital Thermography [R2000 (MERIDIAN,
KOREA}. And daviation was calculated the square of
difference mean and data. The experience was opserated in
homeothermous room with 23~25 . +++ was significant
by student's T test (P<0.001).

14. BREED RBEIHS AlZHOl THE REHRE
o &

Table 10. The sum of temperature deviation of 8th
area on facial surface on acupuncture against L4 by
time—dependent.

Time(min) Sum of SD (% of control}
-5 100.00014.965
0 102.37114.419
5 114.117+8.650
10 147.917£13. 700 %+«
15 182.928124.911 %%+

The data was the mean of deviation on 8th area skin
temperature which was determined by method (fig.1) and
SD, before (-5 min), right now (0 min) and after (5, 10,
15 min) acupuncture against LI4 in human. The data was
measured by Digital Thermography [R2000 (MERIDIAN,
KOREA). And deviation was calculated the square of diff -
erence mean and data. The experience was operated in
homeothermous room with 23~25 T. »*» was significant
by student's T test (P<0.001).

15, QHHE X9 FHo Azt mHE SHE
xto| Hl@
Tabie 11. The sum of temperature deviation of 9th

area on faciai surface on acupuncture against LI4 by
time—dependant.

Time{min) Sum of 8D (% of control)
-5 100.000£5.195 Time{min) Sum of SD !% of control!
-5 100.000+5.647
: o 047 o mmems
' : 5 105.350£8.472
10 143.800£13.5114x# 10 13263511352+ #+
15 175.115£23.704*x+ 15 165.578:£24 536+ ++
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The data was the mean of deviation on 9th area skin
temperature which was determined by method (fig.1) and
SD, before {—5 min), right now (0 min) and after (5, 10,
15 min} acupuncture against Li4 in human. The data was
measured by Digital Thermography (R2000 (MERIDIAN,
KOREA). And deviation was calculated the square of
difference mean and data. The experience was operated in
homeothermous room with 23~25 T. +»» was significant
by student's T test (P<0.001).

16. QIZIE K10 FAY AlZi0| TE FHH
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Table 12. The sum of temperature deviation of 10th

area on facial surface on acupuncture against Li4 by
time ~dependent.

Time{min) Sum of SD (% of control}
-5 100.00015.067
0 100.056+4.350
5 110.491£8.306
10 142.863:14,398++
15 183.349+26.015%++

The data was the mean of deviation on 10th area skin
temperature which was determined by method (fig.1) and
SD, before (=5 min), right now (0 min) and after (5, 10,
15 min} acupuncture against LI4 in human. The data was
measured by Digital Thermography [R2000 (MERIDIAN,
KOREA}. And deviation was calculated the square of
difference mean and data. The experience was operated in
homeothermous room with 23~25 T. #»+ was significant
by student's T test (P<0.001).

17. QHHE H11 799 Az OE FH¥
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Table 13. The sum of temperature deviation of 11th
area on facial surface on acupuncture against LI4 by
time—dependent.

Time (min) Sum of SD ('C of control)
-5 100.000£5.368
0 103.458+5.083
5 118.330£8.939
10 151.55113.579*++
15 174.5471£23.287++»

32

The data was the mean of deviation on 11th area skin
temperature which was determined by method (fig.1) and
SD, before (—§ min), right now (0 min) and after (5, 10,
15 min} acupuncture against LI4 in human. The data was
measured by Digitat Thermography IR2000 (MERIDIAN,
KOREA). And deviation was calculated the square . of
difference mean and data. The experience was operated in
homeothermous room with 23~25 T. **+ was significant
by student's T test {P<0.001).

18. QHHS H12 75 Az TE $HH
Xftel Hlm

Table 14. The sum of temperature deviation of 12th
area on facial surface on acupuncture against LI4 by
time-dependent.

Time{min} Sum of SD (% of control)
-5 100.000+6.400
0 99.902+5.698
5 107.185+8.113
10 137.343£12.919%++
15 162.395£23.042x#+

The data was the mean of deviation on 12th area skin
tamperature which was determined by method (fig.1) and
SD, before (—5 min), right now (0 min) and after (5, 10,
15 min) acupuncture against LI4 in human. The data was
measured by Digital Thermography IR2000 (MERIDIAN,
KOREA). And deviation was calculated the sguare of
difference mean and data. The experience was operated in
homeothermous room with 23~25 C. +*+ was significant
by student's T test {P<0.001).
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2 Jehgon], 3% 168 A9 ¥ 413 F
o FAEAF g 147.523£20.311%2 vrebgch
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Fig. 4. The effects of acupuncture on L4 after 15
min.
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