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Abstract

This study was examined for effects of acupuncture of Zusanli (ST36) on the facial thermography
in health subjects. The volunteers who participating in this study had taken rest for 20 - 30 mins in
room temperature (23-25C) before the examination and informed them what to prohibit smoking,
drinking and administration of drug for the previous day. The thermography of face was taken using
Infra-Red Imaging System (IR 2000, MEDI-CORE Co., Korea) by time interval of 15 minutes at 15 min
before, just before and 15 min after, 30 min after and 45 min after acupuncture stimulation.
Acupuncture was applied to the left ST36 for 30 mins. ‘

The results showed that acupuncture of ST36 significantly decreased the temperature of all the
areas of facial surface comparing to those of control group. Also, it was observed that the quantities of
thermal changes following acupuncture of ST36 been increased significantly at the Al, A4, A6, A7 and
A9 ROIs (region of interest) comparing that of control group. Observed the thermography classified by
ROL, it was clear the fact that acupuncture of ST36 could modulate the specific areas concerning to the
facial pathway of Stomach Meridian, because the thermal responses following acupuncture of ST36 were
specific at the Al, A2, A5 and A9 ROIs, relatively.

These results suggest that acupuncture of ST36 may modulate thermal distributions and changes
of facial areas concerned with Stomach Meridian.
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Fig. 1. Time schedule showing to take a
thermograph of the subject in control and
acupuncture group. Tx represents the
number in order taking a thermograph.
The hatched area represents the period
of stimulation by acupuncture.
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Fig. 2 Subdivisions showing regions of interest
(ROI) to observation of the facial
thermography. An, the number of ROI
at the facial surface, respectively. Total
area, ZAn.
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Fig. 3. Temporal changes and thermal distributions of the facial thermography in control group.
Total, a sum total of 9 ROIs; An, the regional number of Interest, respectively; Tn represents
in order of 15 min’s interval, respectively. The values are mean * S.E.M. The number of

subject is 10.
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Table 1. Temporal changes of thermograph on
the facial surface in control group

Total Al A2 A3
T0|25.834+0.244(25.849:0.270(25.967:0.253)25.903:0.257
T1)25.753+0.231(25.78440.247|25.9100.237125.791£0.245
T2/25.676+0.215)25.711+0.237|25.817+0.22025.741 :0.212
T3)25.644+0.20425.667+0.231 |25.796+0.205|25.691+0.202
T4{25.639+0.19725.667+0.221|25.781+0.194/|25.683:0.192
A4 A5 A6
25.707+0.260(25.873+0.21225.781+0.251
25.617:0.257/25.821+0.211125.656:0.240
25.573+0.239(25.699+0.193125.613+0.209
25.559:0.236/25.676+0.180}25.589+0.202
25.544+0.226(25.660+0.167|25.581 £0.195
A7 A8 A9
TO 25.663+0.249{25.876:0.27925.764:0.237
Tl 25.586:0.231(25.746:0.29625.673+0.235
T2 26.559:0.205)25.669+0.243|25.639:0.195
T4

2ididig:d

25.513:0.208|25.633+0.233|25.613+0.180
25.489:0.194(25.631+0.23225.604+0.179

Total, a sum of 9 ROIs; An, the number of region
of Interest, respectively; Tn, the order of intervals
time of 15 min, respectively. The values are mean
+ SEM. The number is 10. Unit is TC.
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Fig. 4. Characteristics of absolute thermal changes at the each ROIs of facial thermography in
control. Total, a sum total of 9 ROIs; An, the regional number of Interest, respectively; Tn
represents in order of 15 min’s interval, respectively. The values are Mean + SE.M.
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Table 2. Temporal changes of ROI at the facial
thermography in ST36 group

Total AL A2 A3
70| 25.992:0.081 | 26.131:0.082 | 26.101:0.084| 26.103:0.082
T1] 25.788:0.076| 25.930:0.083| 25.894+0.079 | 25.917:0.081
T2)25.619:0.069°|25.769:0.076°| 25.703:0.077*( 25.750£0.075*
3| 25.559:0.066°|25.693:0.076*| 25.660+0,073*| 25.684:0.073*
T4]95.451£0.059°| 25.626:0.070°|25.56440.067*|25.606::0.068"
A A5 A6
0 259180079 25.854+0.095 | 25.909:0.081
T 95.727:0.079| 25.557:0.091 | 25.724:0.075
™ 95.500:0,070°|25.355:0.083*| 25.587:0.067"
o 95.494:0,071°25.321::0,075*|25.502:0.067"
T4 95 416+0.066°|25.163+0.071°25.430:0.062*
AT A8 A9
0 95.895:0.084 | 26.031:0.087| 25.966+0.083
ol 25.719:0,076 | 25.826:0.077| 25.732+0.079
™ 95.558:0.070%|25.647+0.074°| 25.623:0.069°
T3 25.484+0,066°|25.597+0.066*| 25.55140.066°
T4 95.380:0.061*|25.471£0.060% 25.442:+0.063*

The notations are the same as the previous
table. TO and T1, before acupuncture ; T2 and
T3, during acupuncture; T4, 15 min after the
removal of acupuncture. The hatched columns
represent periods of acupuncture of the left
ST36. The number is 30. * p<0.05 compared
with To.

95.894+0.079°C, 25.703x0.077°C (p<0.05),
25.660+0.073C  (p<0.05), 25.564+0.067C
(p<0.05))elx, 94 3ell4jEs Zz 26.103:
0.082C, 25.917+0.081C, 25.7500.075C
(p<0.05), 25.684+0.073°C (p<0.05), 25.606%
0.068°C p<0.05)o}lch. =38t i 4ol = Z
7+ 25.918+0.079°C, .25.727+0.079°C, 25.590
+0.070°C (p<0.05), 25.494+0.071°C (p<0.05),
25.416+0.066TC (p<0.05)e] WS nolon,
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0.091°C, 25.355+0.083C (p<0.05), 25.321+
0.075C (p<0.05), 25.163:0.071°C (p<0.05)&
Yelld 2, 49 BellA = Z7h 25.909:0.081

2734

e

T, 25.724£0.075C, 25.587+0.067C (p<0.05),

25.502+0.067C (p<0.05), 25.430+0.062°C
(p<0.05)e1]t}h. de T _ztzt 25895+
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0.061C (p<0.05)0)d 3, 2y Ber= 2zt
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25.471+0.060C (p<0.05)d 2™, o QoA =
Z+z} 25.966+0.0837C, 25.732+0.079°C, 25.623
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. Effects of acupuncture of ST36 on temporal changes and thermal distributions of ROIs at

the facial thermography. Total, a sum total of 9 ROIls; An, the regional number of Interest,
respectively; TO and T1, 15min and just before acupuncture, respectively; T2 and T3, 15 min
and 30 min after acupuncture, respectively; T4, 15 min after the removal of acupuncture.
The values are mean * SE.M. The number of subject is 30.* p<0.05 compared with To.
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Fig. 6. Effects 0f acupuncture of ST36 on the characteristics of absolute thermal changes at the
each ROIs of facial thermography. Total, a sum total of 9 ROIs; An, the regional number
of Interest, respectively; |T1-TO|, before acupuncture; |T2-TOJ|, 15 min after acupuncture
stimulation; [T3-T0!, 30 min after acupuncture stimulation; }T4-TOl, 15 min after the
removal of acupuncture needle from ST36, that means 45 min after acupuncture
stimulation. The values are Mean + S.E.M. # p<0.05 compared with |T1-TO|. * p <0.05
compared with control group.
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Fig. 7. Comparison of the relative thermal distribution at each ROIs of facial thermography in control.
Bef, initial 15 mins in control or 15 mins before acupuncture in ST36 group; Acu, period
from 15min to 45min in control group or 30mins after acupuncture in ST36 group; Aft, period
from 45 min to 60min in control group or 15 mins after the removal of acupuncture in ST36
group. The values are MeantS.E.M. p<0.05 of # represents an area’s specific changes.
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Fig. 8. Effect of acupuncture of ST36 on changes of the relative distribution at each ROls of facial
thermography. Bef, initial 15 mins in control or 15 mins before acupuncture in ST36 group;
Acu, period from 15min to 45min in control group or 30mins after acupuncture in ST36
group; Aft, period from 45 min to 60min in control group or 15 mins after the removal of
acupuncture in ST36 group. The values are Mean+S.E.M. * p < 0.05 compared with control.
# p<0.05 represents an area’s specific changes.
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Fig. 9. Time seriese of thermograms showing changes in the temperature distribution. A, B, C and
D was thermographed in order of 15 minutes interval without stimulation of acupuncture.
There was no difference significant of the thermal distribution and little decrease of the
temperature at the face. The vertical bar represents thermal calibration.
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Fig. 10. Time seriese of thermograms showing changes in the temperature distribution due to
acupuncture of ST36. A, just before acupuncture; B and C, 15min and 30min after
acupuncture stimulation; D, 15 min after the removal of acupuncture needle from ST36.
The vertical bar represent thermal calibration.
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