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The Effect of InGaAIP Laser Transcutaneous Blood Irradiation
on Heart Rate Variability in Healthy Adults

Lee, Tae-ho, Yeo, Jin-ju, Seol Hyun*, Jang, In-soo

Department of Internal Medicine, College of Criental Medicine, Woosuk University,
Department Acupuncture & Moxibustion, College of Oriental Medicine, Woosuk University™

Objective : The effects of Indium-Gallium-Aluminium-Phosphide(InGaAlP) laser transcutaneous irradiation on heart rate
variability(HRV) in healthy adults are investigated with power spectrum analysis(PSA) of HRV.

Methods : The control group consisted of 20 healthy volunteers (10 men, 10 women). The experiment was divided into
5 different periods, the pre-1st laser period(10 minutes), the 1st laser period(30 minutes), the post-1st laser period(5 minutes),
the 2nd laser period( 30 minutes) and the post-2nd laser period(30 minutes). HRV was measured for 5 minutes at the pre-1st
laser period, the post-1st laser period and the post-2nd laser period. The laser period is the period in which InGaAlP laser
transcutaneous Irradiation treatment occurs.

Results : 1. SDNN of volunteers at post-1st laser period and post-2nd laser period significantly increased compared with
that of the pre-lIst laser period. 2. Ln(VLF) at post-1st laser period significantly increased compared with that of pre Ist
laser period, while Ln(HF) at post-2nd laser period significantly decreased compared with those of pre-1st laser period and
post-1st laser period. 3. Ln(TP) at post-1st laser period and post-2nd laser period significantly increased compared with that
of pre-1st laser period. 4. LE/HF Ratio at post-2nd laser period significantly increased compared with those of pre-1st laser
period and post-1st laser period. But the other variables did not significantly change.

Conclusions : The results suggest that InGaAlp laser transcutaneous Irradiation in healthy adults is associated with the
autonomic nervous systems. Further study is needed for investigating the effects of laser irradiation on autonomic nervous
systems.

Key Words: Indium-Gallium-Aluminium-Phosphide(inGaAlP) Laser, Heart Rate Variability(HRV), Power spectrum
analysis(PSA), Autonomic nervous system
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Fig 1. Protocol of InGaAIP Laser Transcutaneous Blood Irradiation-HRY Study.
The experiment was devided into 5 different periods, the pre-1st laser period(10 minutes), the 1st laser period(30
minutes), the post-1st laser period(5 minutes), the 2nd laser period( 30 minutes) and the post-2nd laser period(30
minutes). Marked symbols with Il are the time of HRV was measured and W are the time of INGaAIP Laser
Transcutaneous Blood Irradiation was treated.
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Table 1, The change of HRV after InGaAIP Laser Transcutaneous Blood Irradiation

HRT 69.50+7.34 68.75£7.40 69.35£6.20

SDNN' 39.90+10.76 44.90+13.15 45.35+14.43
La(VLFY 6.17£0.68 6.5440.54 6.55+0.88
Ln(LF) 5.98+0.80 6.09£0.85 6.20+0.73
Ln(HF)® 5.78:0.84 5.73+0.84 5.48+0.86
Ln(TP)® 7.2310.56 7.40+0.59 7.40+0.63
LF/HF® 1.62+1.19 2.70+5.04 3.28+3.38

Value are presented as medians.

HRYV : Heart rate variability, HRT : heart rate, SDNN : standard deviation of all normal R-R intervals, Ln(VLF) : log-transformed very
low frequency power, Ln(LF): log-transformed low frequency power, Ln(HF) : log-transformed high frequency power,

Ln(TP) -: log-transformed total power, LF/HF : LE/HF Ratio

Statistical significance was evaluated by Wilcoxon signed rank test.

" Stage 1 * Stage 2(P<0.01), Stage 1 * Stage 3(P<0.05)

¥ Stage 1 * Stage 2(P<0.01)

¥ Stage 1 * Stage 3(P<0.05), Stage 2 * Stage 3(P<0.01)

3’Q’Stage 1 * Stage 2(P<0.05), Stage 1 * Stage 3(P<0.05)

“Stage 1 * Stage 3(P<0.01), Stage 2 * Stage 3(P<0.01)

—e—Ln(vLF) |
4 Ln{LF)
Ln(HF)
Ln(TP) !

B i

Stage 1 Stage 2 Stage 3
| ~ Time(Stage)

Fig. 2. The change of HRV after InGaAIP Laser Transcutaneous Blood Irradiation
HRV : Heart rate variability, HRT : heart rate, SDNN : standard deviation of all normal R-R
intervals, Ln(HF) : log-transformed high frequency power, Ln{LF): log-transformed low frequency
power, Ln(HF) : log-transformed high frequency power, Ln(TP) : log-transformed total power
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