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Abstract

Objectives : As the attempts to make good uses of laser acupuncture in korean medicine have
been steadily carried on, to ensure the safety is needed to increase the use of laser
acupuncture. The aim of this study was to examine the safety of using laser acupuncture
therapy irradiated with 830 nm laser and 905 nm laser.

Methods : Fifteen rats were randomly divided into three experimental groups - Intact ; no
therapy group. LAT830 ; laser acupuncture therapy(830 nm) group at GB34 - GB39. LAT905 ;
laser acupuncture therapy(905 nm) group at GB34 - GB39. During eight weeks of treatment,
LATS830, LAT905 were treated 2 times weekly, frequency 20 Hz, intensity 20 mW. Test items
were mortality, body weight, food consumptions, hematological values, blood chemical values,
urinalysis values, absolute organ weights and relative organ weights.

Results : Statistically significant differences were not found among 3 groups. The values
measured in LAT830, LAT905 and Intact(no therapy) group have shown similar results and it
indicated that LAT830, LAT905 had no abnormal influence on the reaction of living bodies.
There was little difference on the liver weight of relative organ weight test between
laser—treated groups(LAT830, LAT905) and Intact group.

Conclusions : In conclusion, laser acupuncture therapies irradiated with 830 nm laser and 905
nm laser caused no abnormal reaction of living bodies. More studies are needed to further
establish the safety of many other laser acupuncture therapies.
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zshe GRRM - N RS TTAIE. RV, & d7% {5t prototype2 A*E Laser
FIRIAAL O o) (REMARERY S “IERAEN, WA Acupuncture System& AHEslgow, o) B3t
TV AeAA e, 71ed HolA g dFAA  Al=}eis] o

A opre) dolAA S4HT U= A% Fe% AN A2e Ak ShSah Bek(Table 1.
Q| AN ol 43 Aol Aol el

= 71A-el e BAEkA] dov, AEHY ol . 258 4 XxH
A S el BT W el AR
Aol ]‘41 74 A 5ol WstE —r°ﬁ T—EX] 33t AFLEY B oM AAE A 42 F
RIEERS 2ATeo=2H AA7|ss SIS A 2)+(Intact, N=5), 830 nm #¥<] #o]AAE
Aoz 2381 gt A3 7 o) A A830=(LATS30, N=5), 905 nm %
golA ool Wt choFst AT AP x 7 49 ]°W“‘° A&t o] A 2905 (LATI05,
3l oA g HAS AFg kg 72t o N=5oz EHagr, HPRYE oA Agst
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A 7& A7l Bashs vfeld

- 442 -



glo|XM&lof g2%= 830 nm, 905 nm 2o|X2| otMA i3

Table 1. The Specifications of Electro-Acupuncture and Laser Acupuncture System

Laser acupuncture system

Specifications
830 nm 905 nm
Mechanical properties  Operating temperature +10~+30 °C =20~ +40 °C
Storage temperature -10~+70 °C -40~+70 °C
Packaging type TO-CAN(9 mm) TO-CAN(9 mm)
Optical properties CW output power 80 mW 80 mW
Wavelength 83010 nm 9055 nm
Electrical properties Operating voltage(V,) <21V <175V
Threshold current(Is) 250 mA 100 mA
Operating current(I,) 250~950 mA 670 mA
Maximum current(Ipay) 950 mA 690 mA
Accessory properties Optical fiber type Multimode Multimode
Core/cladding diameter 507125 mm 507125 mm
Connector type FC/PC FC/PC
o] W3}, 54, A% 5o Ak BEs A3k
7153y, AFe wskes delXA AA AA
Aol AN % F 184 223 37 Aol 7. & HA}

4 A AFE ZAse BAseH, A2
v 2R Aol AN F 5 134 243}

~
a9l

(Total leucocyte count, WBC)., 48 4(Total
erythrocyte count. RBC), &4 A3F(Hemoglobin,
Hb). dlvt==2] EX](Hematocrit, HCT), F74 &
T84 (Mean cell volume, MCV) % di94
(Platelet, PLT)E =A3}4ith

6. FHAIBEE Al

Ag A YRE vacutainer tube(vacutainer,
BECTON DICKINSON, USA)E e]4-3ted 3,000
rpm o2 1587 YA & IS Hed &
AST, ALT, Creatinine, total protein, albumin,
Globulin, total bilirubin, r-GTP 5% AJ3}sHA
7)(DRI-CHEM 4000i, Fuji. Japan)& o] &3} &

A A $8 wpAY Fel Bayer
Diagnostics Multistix 10SG(Not. 5J06C, USA)
REF 2300003536597) 2~E® 3} % ZA7](Clinitek
STATUS, USA)E eol&3ld GLU, BIL, KET,
SG. BLO, pH. PRO. URO, NIT, LEU 5% &4
3k}

A A AR F2 v Fol 2
A A £ 5o AL SHHez B
Fjeiet

Ag F8 A BE R 9 279 AEF
Eo da isoflurane 25%% mFHAIA YHAHALES
AARE & wrines AF sy AR Y
s, A & ko] oo dfs] Wy A &
BAE AAEte, A7]el HEt St o] AL &
5 Qs on] Fo7)7 F AbdE b EAyEt

°
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(Table 2).

FAAE, Aol AA830, Al el AHI05TAA Al
17+ & AsHds #2% 23 85 v 4
T el AFFTPE BEHNS FAAL
gl o] A 318304 &l o] A
ool ddlon, vsd £

3
=

N

Table 2. Mortality of Rat Treated with Laser Acu-
puncture (830 nm, 905 nm) for 8 Weeks

Group N Mortality %/ (dead/total)
Intact 5 0%(0/5)
LAT830 5 0%(0/5)
LAT905 5 0%(0/5)

Intact : No therapy group group. LAT830 : Laser

acupuncture therapy (830 nm) group at GB34 + GB39,
LAT905 : Laser acupuncture therapy (905 nm) group at
GB34 - GB39. N : Animal numbers.

Table 3. Body Weight of Rats Treated with Laser Acupuncture (830 nm, 905 nm) for 8 Weeks (9)
Weeks of treatments
Groups

0 1 2 3 4 B 6 7 8
Intact Mean 1000 1165 1363 1442 1502 1561 1638 1615 169.1
SE - 0.3 1.9 1.7 17 1.8 1.2 15 1.6

N B B B B B B 5 5 B
LAT830 Mean 100.0 1145 1295 1383 1432 1494 1541 1887 1652
SE - L7 24 3.1 3.3 3.4 3.3 3.4 3.7

N b) B o o B o 5 5 b)
LAT905 Mean 1000 1170 1307 1398 1471 1543 1592 1618 1719
SE - 0.8 1.0 1.5 19 24 2.8 3.0 3.5

N o B 5 B B B 5 5 9

The groups refer to Table 2.
SE : Standard error, N : Animal numbers.
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—0— ntact —4— LATEI0 —4— LATA0S

Change of body weight (%}

0 1 2 g 4 5 6 7 B (wegss)

Fig. 1. Body weight changes in rats treated with laser acupuncture(830 nm, 905 nm) 8 weeks.
The groups refer to Table 2.
Data are meantS.E.(n=5).

Table 4. Food Consumptions in Rat Treated with Laser Acupuncture (830 nm, 905 nm) for 8 Weeks (g)

Mean food consumption (g/rat/day) during week

Groups
1 2 3 4 5 6 7 8
Intact Mean 19.1 22.0 21.4 21.4 21.4 17.1 21.4 21.4
N 5 5 5 5 5 5 5 5
LAT830 Mean 19.1 22.0 21.4 21.3 19.6 16.9 21.2 20.5
N 5 5 5 5 5 5 5 5
LAT905 Mean 19.1 22.0 21.4 21.4 21.4 17.1 21.3 20.7
N 5 5 5 5 5 5 5 5
The groups refer to Table 2.
N : Animal numbers.
F& Yebhioh(Table 3) (Fig. 1). 4. EHsHH HA
3. AlE o S4a pa A E, Ao ARE0E, o)A D5 &

A ANE AYT At AR v

ARG0E, AN AHIGZAN A Hbel A AYE BE 498 2712 Yehhgle
& BAY AR AeAdRe AT 4 A Apiadel dgEde
/rat/day W2 AT A w, MCVE A5 dolA-905Ee] w3t 7=

4 3 B U~2 g

Z fAENeH, SAHZ Sldxs FEE vepiigled Aaade 4x9ew, RBCS
7o ol d Aol7h vehdA asteH(Table 4, HCTe #2l& #ol7k dslek(Table 6).

5).
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Table 5. Water Consumptions in Rat Treated with Laser Acupuncture (830 nm, 905 nm) for 8 Weeks (ml)

Mean water consumption (ml/rat/day) during week

Groups

1 2 3 4 5 6 7 8

Intact Mean 42.9 48.6 3.7 44.3 3.7 3.1 42.9 40.0
N 5 5 5 5 5 5 5 5

LAT830  Mean 42.3 52.9 35.7 48.6 37.1 38.6 471 40.0
N 5 5 5 5 5 5 5 5

LAT905  Mean 42.9 54.3 41.4 48.6 38.6 39.1 48.6 40.0
N 5 5 5 5 5 5 5 5

The groups refer to Table 2.
N : Animal numbers.

Table 6. Hematological Values in Rat Treated with Laser Acupuncture (830 nm, 905 nm) for 8 Weeks

Groups WBC RBC Hb HCT MCV PLT
(K/ul) (M/ub) (g/d) (%) (fL) (K/ul)
Intact Mean 3.54 8.47 11.7 90.0 99.1 752.0
SE 0.41 0.20 0.14 0.74 0.97 235
N b) b) b) b) b) b)
LAT830 Mean 3.21 8.64 13.7% 50.2 8.1 804.2
SE 0.37 0.18 0.28 1.35 1.27 38.3
N b) 5 b) b) b) b)
LAT905 Mean 3.49 8.21 13.4* 011 62.2* 801.6
SE 0.74 0.21 0.27 0.82 1.08 412
N b) 5 5 5 b) b)

The groups refer to Table 2.
SE @ Standard error, N : Animal numbers.
*p<0.05, **p<0.01 significantly different from values of intact group.

Table 7. Blood Chemical Values in Rat Treated with Laser Acupuncture (830 nm, 905 nm) for 8 Weeks
AST ALT Creatinine T. Protein Albumin Globulin Cholesterol T. Bilirubin 1r-GTP

Grows (L) (U/L) (mg/d)  (e/d)  (e/d)  (g/d)  (mg/dD  (me/d)  (mU/mD)
Intact Mean 748 294 02 55 36 19 76.0 05 458
SE 73 10 00 01 01 01 49 0.0 14
N 5 5 5 5 5 5 5 5 5
LATS30 Mean 828 298 02 6.0 39 21 64.4 06 483
SE 66 09 00 01 00 0l 30 0.02 17
N 5 5 5 5 5 5 5 5 5
LATY05 Mean 752 294 0.0 61 39 22 66.6 05 4756
SE 35 20 00 01 01 0l 43 0.04 06
N 5 5 5 5 5 5 5 5 5

The groups refer to Table 2.
SE @ Standard error, N : Animal numbers.
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Table 8. Urinalysis Values in Rat Treated with Laser Acupuncture (830 nm, 905 nm) for 8 Weeks

Urinalysis parameters Intact LATS830 LAT905
GLU(Glucose) - 5 3 5
-+ 100
+ 250 1
++ 1
BIL(Bilirubin) Negative 5 5 5
+ S
++ m
KET(Ketone) Negative 1 2
_+ t
+ 15 1 3 3
++,> 40 3 2
+44 1
SG(Specific Gravity) 1.010 1 1 1
1.015 1 2
1.020 1 2
1.025 1
>1.030 2 2
BLO(Blood) Negative 3 5 5
-+ intact 2
-+ lysed
+ S
++ m
44 1
pH 6.0
6.5 1
7.0 2 1 1
75 2 4 1
8.0
8.5 3
>9
PRO(Protein, mg/dl) -
-+ t 1
+ 30 2 4 2
++ 100 2 3
+++ >300 1
URO 2.0
(Urobilinogen, E.U./dl) 3.2 5 5 5
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Table 8. Continued
Urinalysis parameters Intact LATS830 LAT905
NIT(Nitrite) - 5 5 5
+
LEU(Leukocytes) - 4
_+ t
+ S 2 1
++ m 3 1
+++ 1

The groups refer to Table 2.

Table 9. Opthalmological Values in Rat Treated
with Laser Acupuncture (830 nm, 905 nm) for 8
Weeks

Groups N Opthalmological
examination
Intact 5 NAD
LAT830 5 NAD
LAT905 5 NAD

The groups refer to Table 2.
N : Animal numbers, NAD : No abnormality detected.

5. Holasy

1o

ot

5 ZA}

AR E, Aol A A80E, &l ol A5l A &
A3er AL AsE A3 4 AeFEe] 74
AZEL 25 A9l sigs e, A
o Hste] 23 zbol= $1giTH(Table 7).
6. = ZAA

TARE, 8ol A0, # el AAIGTAA &
AAE A A3 GLUY AS a]olXii‘830¥—°l
FA 2ol Blsle] +, ++4 1SS HQl A7}
vepton), pHY A$ #o|AAI057e] T A+
o] ®lst] pH 85ﬂ 10 A7 Jehgony, 1
9o 7 Az o)A A8, &l HI5E
BAX 23} 2o 2 HoelA] skeh(Table 8).

gl o] A 3830+, &l o] A A5l M <t
ARG A 7 AET mFoIA

2] 2] okkoh(Table 9).

o
o.?’.. J
B
oY
rlo
r—ﬁi

A2, H el AA0E, el AHN5ZAA A
7|5 s Adger vws 4 F
HAA el wlste] #H ol AL0E, #H ol A5
7t A7)e FEe Folgt Abe)E YEMA sk
AZol gk Adgos wwst A4 FAXL
of vlste] 7+ o 7 A7] FEE o Aol
vehl A okskeH(Table 10, 11).

o

M-

it

Iv. o Z

g o)A = =2 Aur-S(coherence) S 7HA T gl e
o, w3k 2z A o] wj$ F7] wfj ol WO FAle]
A dojuiz] gt o)A wl$ 2 A (point)
o AA(focusing) @ 4 AUE 5Ho| 7] wFo|

Hol2 5 Aol i/‘PS}L —°: 2 gurt g &+
Q. oA o]frz Y3t RopllME FHolAE
Aeg Fdoz FEPY 91"“% 54 A&
o 23E FAATN S15te] HelHe] EAE &
43 ‘;]'o]: 3 A7t A= 1 9l

AEY  #olAe FFEZE HeNe #olA,

InGaAIP# o] A, GaAlAs# e]A, GaAsd e]A, Defo-
cused COs @ o|A, Defocused Ruby #l°]A,
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Table 10. Absolute Organ Weights in Rat Treated with Laser Acupuncture (830 nm, 905 nm) for 8 Weeks

Body . Kidney Testis .

Groups weight Liver L Rt Spleen o Rt Brain  Lung  Heart

(o) (mg) (e -~ (mg) : - (mg) (mg) (mg)

mg) (mg) (mg)  (mg)

Intact Mean 409.2 12438.6 1320.0 12986 827.0 17850 16478 2137.0 1459.2 1188.4
SE 412 13400 5012 2357 33.88 3310 19628 3992  37.01  57.50

N 5 5 5 5 5 5 5 5 5 5

LAT830 Mean 4042 13329.2 12450 12464 861.8 17164 17212 20974 15438 1228.8
SE 9.09  388.02 2776 4319 5232 59.87 5448 3121  70.14  36.66

N 5 5 5 5 5 5 5 5 5 5

LAT905 Mean 4152 13595.0 12728 1360.8 777.8 17894 1798.0 2070.4 1396.4 1262.0
SE 1180 53205 3977 5431 2911 5883 6071 2986  36.84  56.77

N 5 5 5 5 5 5 5 5 5 5

The groups refer to Table 2.
SE : Standard error, N : Animal numbers.

Table 11. Relative Organ Weights in Rat Treated with Laser Acupuncture (830 nm, 905 nm) for 8 weeks

' Kidney Testis .
Groups Liver Spleen Branin  Lung Heart
P (% L. Bt (g Lt Rt %  w (%
(%) (%) (%) (%)
Intact Mean 3.04 0.32 0.32 0.20 0.44 0.40 0.52 0.36 0.29
SE 0.03 0.01 0.01 0.01 0.01 0.04 0.01 0.01 0.01
N 5 5 5 5 5 5 5 ) )
LAT830 Mean 3.30 0.31 0.31 0.21 0.43 0.43 0.52 0.38 0.30
SE 0.07 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.01
N 5 5 5 5 5 5 5 5 5
LAT905 Mean 3.27 0.31 0.33 0.19 0.43 0.43 0.50 0.34 0.30
SE 0.05 0.01 0.00 0.01 0.02 0.02 0.01 0.01 0.01
N 5 5 5 5 5 5 5 5 5
The groups refer to Table 2.
SE : Standard error, N : Animal numbers.
Defocused ND : YAG #e]A7} 9ler, Aty £3] 830 nm, 905 nm #Ho|AH = FEAA | F&3
2% He-Ne #lo|#7} 633 nm., InGaAIP# e]A, &3} glgo] HuE T gl
GaAlAs#l o)A, GaAsHlo]AE Ht=A] #HolA= 7+ 830 nm #eolAHA 2] TI AFEZE Mazzetto

ZF InGaAIP#E o] A= 633~700 nm, GaAlAs# ¢]A
780~890 nm, GaAs® el*& 905 nm®] I
2,

3L @ HoflA ekl Adte] XgaHr}
AE #HolAel et A7} o wEEHT glon,

X

«
=
=2

s0e gadexel g4 g3te) HAHEL)
3} 9Yee, Kreisner V&
FARE AT 4 9SS, Hegedus 592
Aol f=3 ZH7t 9lss, Nakano

gastrocnemius skeletal muscle?] $% 3&-& =

N
)
b
o,
1%
iy

y el 2

ﬂ
2L orlo g to by
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go]AR AgE Heh o] F837] AdME @
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3, o] AAB0E, #H o) AAIGES 4t “H—Xr 23]
A NBR F ’ﬁj’?ﬁ"ﬂ &3l FSAH(GB 6
of &3 AF(GB3Y) N & #el* LA
20 Hz, 4= 20 mWZ A|&3}9eH, %“{?ﬂr%@
AH RS, o3 AF Als F °—’F iﬁ_
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%7 HGLU, BIL, KET. SG. BLO. pH. PRO.
URO, NIT, LEU 5 &), - A4 4715
F 5 4 dEE Es g 22 2HE o
et
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EAF ] dt 34 2= Ag 717 5 8
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). sy AatellA] WBC, RBC, HCT. PLT9
* AlF 717 Fek ol A A0, #l ol A A05
BT FAA L Hlé}orl +o4 sle W3t
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T %4 3 37+ JEslEd
7y 2= A Wl e e, MCV

# o]} A905¢] F23t F7+E YEpiS
A AAF WeldcH(Table 5). A 3}aHA]
Atell Azt shejn|e] 2R A Selx A1F 7)7E
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of wlgte] FoA ol W WEEHA gkt
(T ble 6). & ZAtlA 72+ AZH=2 o] #3830

=, oA AIGES FAALH vg e o
E}LHMI# o GLUS 7% zﬂ o] A A830x o] FA
2o vlake] +, ++9 ¥EE ® ol AT el
wom, pHe 7% #HelHAW6Le] FA ATl
vsle] pH 855 Rl A7} JelytEd|(Table
D), ool H3lME FF Az A 2 ¥
gt A ubeddt Ay FQslEEta At s
otzbebA] ZAAtell A AlE7)7E FF & o] A 830,
g o] A A 9057 BT M FH |2l B3t £-44
A W3t #AEA ddeH(Table 8). A7] F3F
of gleiA Arjzke g wwatlE Aldl A3 A
7] 2% AE 717wt el AA80E, HelAA
905> FA Aol vlste] Fo04 Sl wHIF &
ZE A dtom (Table 9), AFel dju]st ek
o7 v A FHR e vste] o] #3830
ol AANTES 74 A7 FHS vk &F
< Yelision, gazte ztels HQl ZoE:
A Zell du)d A A el grol A livere] 7% o]
830, Aol A A5 Z7+e) ATFE ek
1=k Table 10).
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glo|XM&lof g2%= 830 nm, 905 nm 2o|X2| otMA i3

v.Zd B

830 nm. 905 nm FHLS 43 Ho|xA 717]
o S A7) S8k 85 Fok F 23] 4
o] 47830, #olAHI6E A&T F AW A}
B S5 AHE 94 AL dAAsEA A
Ab &734E A7) A AA 55 Al bl o

Fob BAAZ} ¥ 0| 42830, el
R N S

el A okt

3. g 9 AN HAAL A FAH R Lol
Hlste] g o] 42830, # oA A5 7 A EES
o8k fo] & e A sk

4 S7AAM 7 AmEE FAR el w3l
g o] A 2830, #H ol AAISGTE FIdt zlo]E e}
WA ekstem, & GLUS pHolAM XFe]7} Sl A
g7} vepstet

5. qtEEtA ZAAtel A FAA L o] A A8,
g o] A Y5 oA L FAF A ol

6. A7 Fagol lelM Azt @ AR H)
23 A ke A 4 AEE FAXEH
8 o] 4 4830, #H ol AAIGLE AolS eRNA] ¢k
et

ojAte] Atz Mol 830 nm, 905 nm FLE
L3 oA 7171E AdBYE W A AZES
FAALH Fo3 zfelE eA goker, £
AFoNAM Al&g 20 mW ZF=elA 830 nm, 905
nm FLE FE3 Ho]HA Ae> A HAdt

Aoz Ata g
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