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A Study on the Variations of Body Heat and BMI by Electric

Moxibustion Stimulation

Jingyi Fan

Dept. of Electrical Engineering, Graduate School

Pukyoung National University

Abstract

Moxibustion is one of the important treatment means for oriental medicine.
Although it is handy to use, it can make patient’s skin burn and its smoke
causes allergy. This study is on the body heat variations of the Abdomen
according to 40 days of the stimulations.

In this paper, the experimental demonstrations have been made by the
stimulating the spot which is Kwan-Won, Shui-Dao, Jung-Wan, acupuncture
points of the conception vessel meridian. And stimulating time was &0
minutes.

The development of experiment was carried out in 40 days, is a topic being
researched and reported widely in the 10 days for a stage, a total of 4 stages.
The active problems in the development of such measurement of body
temperature by thermal imaging. The results are as follows. The first stage,
abdomen front and right temperature changes to reduce the amount of, rise
closer to the abdomen on the left side of the body temperature variation, BMI
index decreased, weight loss, the second to the fourth stage, abdominal
temperature variation were rising, increase body heat, BMI index decreased,

finally, weight loss.



A FHE AgEn. 1A, A

A
FAFBMIGI % (kg)/ 71(n)7F 240k 20 v gkol 2}

a4 gkvk. WHOeol o}

] 3

A
vl

o)

3
il

o]
%

o] Att.

J

kok
=

A =7} o)
5])4

i

i

R

s

5

|

X

3]

==
=4

Subet o

H

H

of o 4

T

A el 2
xj] e

]

o
1l

o

Gl A ARrgEEe] nla

~

iy
o

|

—_
fi%e)

7}

82 Al Wojmel Awel 4

A 4

]

Al A

o)
Sai

ofy
ﬁo
<

oy
il

7
ﬁo
<7

<

N
~

AgE 4 9duh 2EY WHOR 2%

OoRE

3]

S
Y

S
37} Ao gt

=N

7t tholo]
Al ehS 2] ol

o
A
Y
=l
o)
s
o
K

WA, el 7]

o
T =

2l

5

=]



|
—_

el
o

B

L7 =

Qs

z

129} o}

A

=]
L=

R

S

H]qko] T3l X
g A 3

Gt

=0

T
o

)
fral

F7F A A

°

B

-

7%

[e=]
&2

A W

°©

b, o] A%

S

Ar)7) oj# 9

B

=y

"0

K
o
;i
K
ﬁo
o

ald
HJ

A7) 5

-

s

Aol A

A=k

1.1 A58 7

FA Tt

g2 FAE

j=lge:]
=2 =2

AEEE

]
=

B

A selnt.

A7 E71+= <

)

—_
fite)

Mo
Ho

ol

29

= A
ZS|

L A &59lo] 43[C1A =] 3



Bl

FalA 2ol

mo
o=

7]

ATt

0

"0

el
Bk
"
Hr

o)
AR
i

3 A7) 2

=]
b=

B

Ad AA S W3t A

2 =
—

Ao FH 0t

bl e

S

ARE AAs T

I
il

71Ee G A mHA 9

mK
Jo
Lon#
=

_#on#

o}
F0
of

s

PN

el
fro!

r

M
T

—L
9] §olAde]



A7

II.

ITEEF

719 4

A7 E

1.

)
o

il
-
=y

|

—~
fife)

oo A

0]
s

P
T

5 DDS(Drug Delivery System)®2] #§0 2 uFo] &

ot}, W7

el

—
file)

shsint.
o] A3

g4 gdo] 9% DDS® %

7k 43°C 9]

=2

©

o] 3

)

o

A
—_

fie)

X

X

B
o}

5

Al

=
=

o] ZEAg) LEA
(BaosSt02)0996 Y0004 Ti03 + 0.5%wrSiO20] ™,

oF

PTC(Positive Temperature Coefficient:

Atk o7l A T4

I PTC+

ks
pul

oy, A=

A7|-2=EAolt}. 11 2104 7t2=

KeR
T

a9 2.1

o}

=

o
N2

1

[x100 Q]



<
=0

Kjp

X

T

xX

R
o
o}

A
=

beAl 9% ofg

O]

= e

—~
fils)

ol

B

7] el

=i
=l

+
3

o]

JE(Q)EFar st

-
X

7

(BaosSr02)0996 Y0004 T103

b

1

45765C 9
10-20[V] Afeloll A AR-& .

1
-

A

1

 PTC At

s

[

PTC(Positive temperature coefficient) A2}t
°

b1 9

I3

o] eR}

ol A7FAStel el

HEE AFHAM Al

1

_"

3

A

AT A AL

oltt. 18 21914 PTC

PTCZE A= o]

=13
=

SRR AR

'

o= o

[e)

T
-

PTCe A%

2.1
B

53

=
1=
o

R

il
o}
H

1

A 7]

0.5%wrSiOz°] o

4

&
LS

KN
=

AR

o]
38-55TC = Alx vH-

= 7HA 3

RLE

b
o}
B

=0

H

-

R

% 9]

o,



E & &8 B 24 B B

H

i o L S

12 3d4d 5 & 'i'ﬂ'ﬁ':lll|2I]|-II‘.1E||'?|ﬂ|'13:i13?[“3:“{ﬁﬁ?:‘:‘ﬂﬂmr1.f-l
—L— Temperature 1G] == Power Porce® 10[=¥]
—aw— Curreal [mdl e Rew i gtance 2100081

2% 21 & ATA 43 PTCY 54 =4

Fig. 2.1 The Characteristic graphs of the PTC ceramic heater



Gt

0

H

&l 2 A9 A

3.

| e T,
o RRE 4] AL A

O]

oF 2% of] & o} A B o] E (Moxa-EtOA)

S

-

s

]_

S

A

333}

v}
=

el

=

j=3
Fz A o] A o] o

o
2>

%ol
T

1

-

R

A= o A]
Ak 19 22

x

t] & & 2 v ek (Moxa-CH:CL>)

=

—

i

3]
2

bu, ot oolAHolE

opko] WAoo R AE

T delA ek

[e)

T

=]
=

o



| Moxa |
!

f Moxa methanol 1
L L

Moxa—CHClz. | | Moxa-FEtOAc

4 !

Moxa-CHl: MMoxa-EtOAc
{wasodilator) (antioxidant)

E !
[ Moxa extract [
|

bl

| . Moxa lotion t

ad 22 $H2H AF £ AE

Fig. 2.2 The flowchart of making the moxa lotion



=
2
N,
ullsl
i3
ng
L
XN,
Lo
-+

2,

=)
Jm
o,

7% dddddas Wiel PTC At ddA7E i, ddwxpe}

A= WE gEoR AN Ak st R Sl ok
Moo THEE et A71% dduas Uyl gl LEAF (PTG

Positive Temperature Coefficient)E 2= (BapsSro2)ogsYow 1103+ 0.5%wrSi0-
of Alete Ay FAAES 7P Udn 29 23004 BXo] PTCE &=

~AFFH YL o2 Bk

Te

15 L

o Sk '/7::; Pb
e 1o E //(f/-'us‘——-
i M=
£ o /7 e
g o LA
o2 “‘*———'4_4_,&/ /Z,/f

10

-100 1] 100 200 300

Temperoturel®C]

a9¥ 23. PTC €AY 2=-A¥EH
Fig. 2.3. Resistance characteristics of heat generating of

PTC



i
1

R

o

x=o] 9l

AR ol A &A=

|

3

=
od

37 gk,

= B

3

3

PN
T

]

k)

=

2]

DSS(Drug Delivery System)”] 5 <

/ FTC ceramic themmastor
| Hestngp

Artemnisia- loben

g gt FHIAY=E F2E

Fig. 2.4. Schematic diagram of the special heat generating

ol
K

o

7]

d

gl

g 2.4,

terminal and moxa-pad

_’IO_



o

] o
==

2T FxAHo

T

48 C(PTC

-

e

3 43~55C2] 2<do] F7]

o 4] High, Middle, Low

3L

g S High

PTC Azt

oltt. ¥

-
e

hyA

Figure 2.5
o] e
R

} 15[V, on/off A|o]x}2]ef <

4.2 &4 29
H

s
.

[e)

=0

H

HH S 270mW)

4

T e

3

oz

43C (PTC

el
T

o] vl
=2 =2

o

= 48T,

45C, &2v]d9g 250mW) H-olt},

LA =

3

40C(PTC*:

-

o

300mW) <4, Middle

Low

at7]oll gt

o A&

it

0|
Hel

fvze)
bl

I
ol

o)

&
B

ol7)0] Fol, 17e] g fv

_’I’I_



70

=)

A

ah)

i

=

=

o]

f

ek}

g

S5 o0 L

=
10 r —High — Middle — Low
0

0 4 8 i2 16 20 24 32 36 40 44 48
[minutes]
a9 25 PTC Agtd #EA9 2554

Figure 2.5 Characteristics of heat gener

ating of PTC ceramic terminal

a9 262 gedddRe 502 PTC AgHe ddAdd 334
et 8[V], on/offe] HAAFFol wetr 38~45TC¢ &do] WAy} 29
S Highe 42C &9 Middlee 40C &4 Lows 38C 4olt}. th

Fuduge] 22 Ago] e o i BFol Agarlel HPFEs 2

stelv] wielth BES vhAZ Azl Wasl, WM o He
FEAC] 5 @atel BAE w7 AL oY Aol wIuAst Be

_12_



Temperature [°C]

ISHs
10 r
5 r - High — Middle - Low
0 . . . . . . .
0 4 8 12 16 20 24 32 36 40 44 48

[minutes]

a9 26 GFdddRy 254

Figure 2.6 Heat characteristics of moxa-extract pad

_13_



43094 d gz AL EA

g 278 thEut

PTCA 22 A7} 2x30.2 wjdx o] it}

durst sl FHES

WEA HEow FAH At

= = iy =

Upside Vi
[osi ? V'eW]| PTC ceramic Heater

i t—e= === 1Multiple Heating Terminal
e —— == 1Drug —Pad
[Side View] Moxa—Lotion

29 27 §ETARA 2 s TAE

Fig.2.7 The schematic diagram of the multiple heating terminal and

the drug—-pad with moxa extract

_14_

S e glov, i



juic
DN
(0]
rlo
v
o\
-2
e
av)
>
|
-4
oX,
oL
>,
™
o
T
iu)
£
O

a¥28 BFEIdA=d T A=

Fig.2.8 The construction of the multiple heating terminal

_15_



1

=

o 74

=

29 319 (@), el Yerd Az

I

o

R

III. of
oo 74

—

el Al

=

o o " T
TR ol By B X
= %o o o} o o
N mw uooor = oF
- ° ' X o
W e W 4r

3 %
T o T2y 5
MmoX oy P RS 2
Mo H i £
Ry T TR =
oy T < =
( W i Y
w o g B M i 852 2 g
_iﬁ ol =< 8 =2
G w L 2| 2
B Fi o} o) HT
< = | i . e]
wp o ﬂm. il o T
~
s "= ﬂ,rA e %u
G T AR =
murxr oo = B ™ & 4r b
il =
LG Wroome o =
i A TR =
o B R S | 23! =
o R R R o Te
F e me gl = Eip s
K ‘Er,._ o T ﬂa or E il TA_./HS\\‘M &=
NI T~ & <
mg %_ B W T M ——-
0
T e T oo
T T RN T W o W S

o 74

Fig. 3.1 The Construction of drug-pad

=

_16_

a9 31 o



=t

o FHAAE Ho]

ofa) =

ki3

Aol A

+

a9 32%

a9 32 o H=o 74
Fig.3.2 The Construction for the drug—pad

ﬂ
B

1737kA]) WA 3kA| 71 A

TH

= vjas] ®ekt

_17_



o] A do] e WM=AE o|EHoT J|&

7]

ayeEg 2d

Bp.0)

3t A dol YEtUA =i,

O Ha Al =EekA =Y ¥

}

;O.._

o},

olelofol = By A o] ] $

-
=

Rko] A3 gl

s

B

= Ao wuE

STk, w7

o
ol

—

0
X

ol

[e)
&

9 A

14

9|

AAH oz e ¢

S
=

o

1= =]
T

)

298 ARH A o

5)
=

o)
B
_Zrl

il

~
file)

0
A
ofp

_18_



3

<)

571 9

S

woodp BP0 W OB o oo M wm W
mﬁ B AR R T & o ol = B
) L0 o ' X
> L% T o4 % owm T oo Mo ol
o R = W ow oW E
I I TR A Lo I i
& o o og X o N . S X
BoRoe o oy e B
o N N OB oo o o T IH
S g X A oo e ®oT B W
— =~ o B[R m
v Ea N No o =
op AN W= e o
_,rl % s _.5 TN MT; B H%u 0 ‘:L
LA ~ & — s o ol N
X i e § ol o) ¥
Mo 7o o Y i o Ao
- I .y [N ~ B O ™
~ B9 T < o - M
ﬁa%ﬁ@%%%%ﬂmﬁ ik
o . -

I - R S T R T o -
HOI . LS I Jﬂw ") - ~3
0 N X
TR NG L EF g
T N - S M = o o
o w 4 M Gl
o B e i — o A Tw

L e T RAROE R o Eogp olp
N 0y ET . ‘mw! ) nm:._ o}
) qF ]
gns et TTuEl
R I S e
®, nor T mM oo 1o E
- mm N oy :M o® o ny oM T m.._ <
R - R A
T OB Hp moEe WA 7o
T R T W o oo HF WK N OB OH

o A43e veh)

W, 29 43 A= A, 2" 44 A5 A5 109, 19" 45 A=
- 19 -

19 46 A=



gz O

kT @ BeM

e @

® =8

R e

wmE e

® M
L

L 4 _F4

Fig.4.1 Abdominal meridian

B

~
fite)

hin

il

ol
st
T
)

347} glek. B3R Aol 445

= 8

O

7Y 7)1 A9

=L O
shs

o

)|

El

file)
iz

el

o

171 % 3},

ki3

0
e
o

-

Nlo
)

0

¢
oW

]

o

~

nhe] AE e}

ok
=

7}

4=
T

SRR

. %

# o]

7}

ﬁ
_#Onﬂ
4
B
el
Bm

oF

JCETEEE) © A

(

(MR e

=

=l

152 A0 e=,

= o
T

el o

_20_



=K

Hr

—~
file)

a9 42 FZAE ANE RS

Fig. 4.2 Stimulation of moxibustion and moxa—pad

_Z‘I_



2. 438 A AL BMI AA

wib

a9 43= Adel =]iey] Ao AddAel A 5 ARzt

BMI 40|t}

uit)
=~
w
=
N
>,
ot
=
=]
o~
—
rlo
L
Ju
B
—_&,
e
Lo
e
ot
ot
o
i
ful
=
k1
X0,
ui
I
—r

Thermograph and BMI level of trunk
Front Left Side Right Side

4 A 79E yges

A 29.17°C D 28.81°C G 28.43°C

B 30.10°C E 29.96°C H 29.40°C

C 29.09°C F 28.99°C [ 28.90°C
BMI:26.57

19 4.3 J4d8A Hrag=e BMI A

Fig. 4.3 the graph and BMI index before the experiment

_22_



Right sided|®o] #SFAT[Cl=2Y 9x0] A
(B) — BELEAAA)
AF=9] | Front A|Fe] WHSFFATICl=8iE 299 AL(E)
23 | — 585 AEA)
Left sidedE9] WHIFFAT[Cl=E% =#tH9 Ald
() — 2295 AAM)
Right Side Front Left Side
A2 A
+0.93 +0.79 +0.23

£ 41 AS A AL AgFEH C)

Table 4.1 Heat variations just before stimulations
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Thermograph and BMI level of trunk

Front Left Side Right Side

a9 44 184 F JA43AY AEaHZe BMI AF
Fig. 4.4 the graph and BMI index in the first stage
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Table 4.2 Heat variations for 1 stage (10days) after stimulations
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Fig. 4.5 the graph and BMI index in the second stage
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Table 4.3 Heat variations for 2 stage (20days) after stimulations
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As A Loy AL
D 26.43°C G 25.88°C
B 27.13°C E 27.37°C H 27.08°C
F

26.13°C I 26.01°C
BMI:24.94

a9 46 3874 F JAEAY ARaH e BMI A+
Fig. 4.6 the graph and BMI index in the third stage
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Right sidedlde] RS FAT[Cl=55F 52 A
dB) — HEF-SFALA)
AF=9] | Front A Eel WSFAT[Cl=vlix F91¢ A<
=27 (E) — 5535 A<LA)
Left sided|d¢ WHIHFAT[CI=E% FH=9 A4
(H) — 5553 ALA)
Right Side Front Left Side
3874
+0.92 +1.16 +0.87
¥44 AF 38F (30¥Y) F ALY wgHF(2Y C)

Table 4.4 Heat variations for 3 stage (30days) after stimulations
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6. Al 424 A3 F AL BMI HA}

S AR FEIANE RAHe] 45T AVHL Y A

== =
A 80, 717 A 80wzt A= 2 47+ 454409) § A2 d

#po] M E)Z el BMI A5 WERRAL vk 3452 A= 454 (409)

AL WS Jeta vt 3ART 4849 s B 9
[e5]

, W3 B9, BR #S5 Ad WskeFe] 021C, 046C, 0.38C skl

A\

*

Thermograph and BMI level of trunk

Front Left Side Right Side

a8 47 4874 F JAEAY ARaH = BMI A
Fig. 4.7 the graph and BMI index in the fourth stage
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Right side ANE9] WIFAT[Cl=EF =9 Ad

(B) — HEF-SALA)
AF=9] | Front A gl WstFAT[Cl=v]3F F91¢ AL(E)
=27 — HE5S ALA)

Left side AEe WSFAT[Cl=HF FHZo AL

H) — 555 AL(A)

Right Side Front Left Side
4875
+1.13 +1.62 +1.25

F 45 AF 4874 (40¢) F A4 AsFEH C)

Table 4.5 Heat variations for 4 stage (40days) after stimulations
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Right sidedl o] W ZHAT[Tl=ER $=9
ALB) — HEFFFAEA)
Front A 49 WHSHFAT[Cl=wlF H2<9 A
A2ol 24 | 4E) — 57+ ALA)
Left sidedl 9] WSFAT[Cl=BT 229
ALH) — HEF-F ALA)
Right Side Front Left Side
A= A +0.93 +0.79 +0.23
1 &% +0.68 +0.74 +0.47
2 =27 ) X7 +1.07 +0.64
3 &% +0.92 +1.16 +0.87
4 2% +1.13 +1.62 +1.25

E 46 A3 A F ALY WY C)

Table 4.6 Heat variations for before and after stimulations
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a9 482 By Ade] wWawe adZz etk a9 49
BMI %< ZelZ2 vl

flo

temperature variation

—— the right of the abdomen

\ —m— the left of the abdomen

the front of the abdomen

aIY 48 54 AFd 93 BFR Ao W =
Fig. 4.8 Heat variations from 1 stage to 4 stage after

BMI
27

2 El g s stage

stimulation
Y 49 8F A9 o3 BMIe W3}

Fig. 4.9 BMI variations from 1 stage to 4 stage after

stimulations
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1. A71% Agdel Eo7i] & BMI=(AS(kg)/ 71(m)=2657, EH% $3
(Right side) A2 o] WSHFAT[Cl=55 59 ALB) —5F+SAHLDA) 05
F-91(Front) AEe] HSFFATICl=ml3F 7919 ALE) —579F ALDA),=
F25(Left side)AEe] WSFAT[Cl=E5 459 ALMH) — HF9F AL
(A). B 935 49 A AEE 7IEe® v 599 Adek: Wgs v
4131

2. A 184 A= 1 8% A= ARt Fopa tololE FAL 024 &
A

= ool 2 Zlow ekt BMIE (A%(ke) 7)(m)=2591
34 254 AT F 184NT 2849 AARAE BE 93, wWF B9,

R 75 A9 WskeFe]l 002C, 033C, 017C A5ttt BMI= (A5

4. A 3874 A5 F 284 R 3540 AP B S wF 59,
R g2 g9 wstake] 0227, 0.09C, 0.23C Asstath

BMI+= (A5 (kg)/ 71(m")=24.94

5. Al 484 A= ¥ 38R 4549 A 5E S 6l 19,
Bn g2 A9 wglke] 021°C, 046C, 0.38C 53ty =k A= durt
4549 AT 55 5 w3 59, 55 #S5 A9 Wil 027,
0.83C, 1.02C Z5starh 40U3F A=3e 454<] AGWstarS vlas)] sk
W, 454 A=59 g%o] A MAERS e ik

BMI= (A% (kg)/ 71(m)=24.42
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