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Analysis of Pupil Size Variability for Effectiveness Verification of
Activation Level of Autonomic Nerve System by Electromagnetic
Acupuncture System
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Abstract

Objectives : The purpose of this research is to verify the effects of the Electromagnetic
acupuncture(EMA) on BL15 by Pupil size variability(PSV) which is directly related to the
activation of the Autonomic Nervous System.

Methods : Thirty male subjects participated in this study and were divided into three
groups(non-stimulated, manual acupuncture and EMA group). The size of pupil was measured
in the cube place of 60X60X60 cm in order to avoid the effect of the surrounding
circumstances. All subjects were measured the size of left pupil about 200sec in the constant
illumination.

Results : We observed the decrease in PSV of manual acupuncture group compared to
non-stimulation group, but it was not significant statistically(p>0.05). The decrease in PSV of
EMA group was observed in comparison to two groups, and we confirmed the result of
significant difference statistically(p<0.05).

Conclusions : We concluded that EMA treatment method is enough to activate in the
parasympathetic nerve system by inducing the biotransformation.

Key words : electromagnetic acupuncture, pulsed electromagnetic fields, pupil size variability,
autonomic nervous system
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RIstEl AlAHe| XtgAldA g4s 531 HAES Qs S337(|80| 24
dom, g4 dFeME $71AY] dEA A A7\ AT GoFst W F, PEMFs
BAS A4 H i Nz zAztgoz A (Pulsed electromagnetic fields)] extremely low
galy e, wa 472 Fe] AAzA oY A frequency(ELF<300 Hz) =H%e] =4 (bone frac-
AzxA o Az E we Hzyda ode| Zx) ture), ¥ EAk(skin ulcer), F%(migraine), &
3= Aste} o2 wWEE dog|mt o 84 217 (degenerative nerve), <=24 A2 (mus-

Gl
o culoskeletal disorders) ¢ chekst Ao Xz a3}

WO E 7|21 Ao H] 7b ek A g, olel whet Aol Akl 7}
= Ae - e gl Wiyl Aoz Hy 53 Coll& ARG eH, ELF ez o4 4
o1ge met 2dEz”, ¥ 181 ¥29 8& 25 758 8 Channel MA(magnetic acu-
3 5 gopst AW $7145¢ A4stel 34 puncture) StimulatorZ AztEASH. =& 4714
A ANzEHs FH13 A7ZI) g4 BaHg) S EEE AIAEE o] 43te] A& A3t A3}
o} A Aol A W mAE gt 7"3&2—123 3

olglgt 7|2 BAPHF AY9A] AA o olstaat sttt

A ZE 2 W}E} =& 4 e 22} S r e U = s B i o= it £ el
theksioh, 7 glZ2AQ AFEA, AT ook 2 S A =(EEG: electroencephalogram), Al¥h o]
gt R/API AlgAbel] ot A FIlol uwhe} £ (HRV: Hear Rate Variability), ¥IHEAE=E
At olFslE F I FEHE WS gz (SCR: skin conductance response), 5&Z7|¥ o]
Hddoy wystda’. ozd 712e ¢4z =(PSV: Pupil Size Variability) 7o) 2H&
£ =R A= /‘] ﬂu—ﬂ% RS s S3lo] AEAIA A A& °ﬂ"ﬂ=% A 7)E
ZA Atol9] zlhbgoz qlsle] fiEl A7k o A7t v HuEHgY I F T3] Wel
Sol w2 A9} H‘*B“% dedoz §% 7l b HBZLe o8 we: %% NE EAFe
vt fost AzaHAE A& & e e EA EFold g2 ot Rkl A3} o
sl eh ol mel ¥ Aol e Al Ay Aol o8l FEH $F AAYZ wE Bzt
g AHelA d&A¢l A7EE FE37] S A A7 A3t 5 AENAA HrE A3 G
2 S At A o A W oeddy cur- Aol FEFHT Y oo el B AT A
rentE WAt W AAE SEFIEE AR v 712AEE 59y 54541}—4 e
& o] &3, $7)AF o] Sl = A HellA A A&AQ 4 7Hsd AzbE FHEla ol F 27
&9 A& f= Jbsdio ot B a7 2 S, 75 A Aol g Fva
M= coile solenoid typelZ AZET cored 7] Wo|E 2Ado 2y ALEAAA F Rl
AFEZA A& ATl gt Ao A= Ao ZAAe 43 Aot G EE Frst A sl

A s AEE R s FEEE eddy
currentS o] &3ke] A&Aq A7uleE SubEly

A s,

Table 1. Characteristics of Subjects

Number of

Groups subjects(male) Age Height(cm) Weight(kg)
Non-stimulation group 10 26.50+2.33 172.38+7.25 73.75£9.23
Manual acupuncture group 10 25.38+2.67 173.50+6.91 72.13£12.43
EMA group 10 25.63+1.30 174.38+4.44 71.25+12.43
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8 Channel MA Stimulatorel AFH-¥ solenoid
coil& SM45C A2 coreel 27 0.35 mme wire
= £ 3704 AskeH, A7 2 mm® holes 7hF
Fozal Ao A sbsatEE AlRsidd?. A
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g 5 A4 HelZE °l%3}°4 A71MoE A
A AR 55 & 9 FAAFE Adsigion

Fig. 1. 8 Channel PEMFs Stimulator.
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Fig. 2. Infrared Rays(IR) VOG(Video Oculography)
System.
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Fig. 3. Flowchart for Pupil Size Detection.
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Table 2. The Significant Probability Analysis of the PSV in the Non-stimulation, Manual Acupuncture and

After  After  After  After  After  After
100 sec 120 sec 140 sec 160 sec 180 sec 200 sec

EMA group

p value(n=30) After  After  After  After
20 sec 40 sec 60 sec 80 sec

Non-stimulation ~ 0.607 0319 0077  0.326

group

Manual 0.668  0.668 0423  0.736

acupuncture

group

EMA group 0872 0497 0782  0.383

0402 0380 0420 0583 0218 0341

0454 0167 0135 0209 0089  0.264

0292 0119 0031 0010 0014  0.010

The result of contrast test based on the one-way repeated measured ANOVA. The main criteria is the initial size of pupil.
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