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Abstract

Objectives
Liver Brook (LR2) acupoint and
in rats

Methods :

This study was performed to investigate the effect of invasive laser acupuncture treatment at

Liver Sea (LR8) acupoint on liver damage induced by D—galactosamine (D—GalN)

Liver damage was induced by D—GalN. The experimental rats were divided into two groups (control group,

Low Level Laser Treatment (LLLT) group). Control groups were classified into small groups. Intact group had no
liver damage and no treatment. D—GalN group was induced liver damage induced by D—GalN and not treated. LLLT
group were induced liver damage induced by D—GalN and then treated at the LR2 or LR8 acupoint with 532,
658, 904 nm invasive laser acupuncture. The treatment was carried out three days at a time for 15days at both
acupoints. To examine mechanism of the effect of invasive laser acupuncture, we measured the contents of ASP, ALT,
ALP, TBIL in serum, CBC in blood and SOD in liver tissue.

Results : The change of body weight increased in all groups. That change was AST and ALP, the AST activity

decreased significantly compared

with the control groups and decreased by 532 nm and 904 nm both LLLT groups.

But ALP increased at LR8 acupoint by 658 nm. TBIL level significantly decreased in all LLLT groups. The SOD of
LLLT groups increased in the liver tissue of rats compared to the control groups. SOD activity indicated that LLLT
can help cellular defense mechanism by preventing scavenging hydrogen peroxide. In the change of WBC, it was
increased in D—GalN Control group compared to intact group and LLLT groups.

Conclusions : These results suggested that invasive laser acupuncture treatment at LR2 or LR8 acupoint reduced
activation of hepatic enzyme and damage of liver tissue. Thus, the effect of invasive laser acupuncture was nearly
identical to the way of the traditional acupuncture for the treatment of hepatocytotoxicity.

Key words : SOD, D—GalN, LLLT (Low Level Laser Treatment), Five phase acupoints
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APFES 230-250 g9 7% $7 SDA 3F
(THEALo)| A2 Korea) 2 A3 7)7F B¢ Aulex
2812T, F% 50+5%5 FASHoH, B 124]
7t F12 9T B 1¥AIR (Y Korea) S
A AFABIES ot 1597 484 7ol
SN & AY °ﬂ AHg-3H 4T

2) 2lo|x 77|

2 AFE 938l prototypeE AZAE  Laser
Acupuncture Systeme AMHE3IH oM, o= B3
7)ed HolA Yerts A7 AlZsk
Fa% Al2" 9F 9 AR O53) Z2ok(Fig. 1,
Table 1).

Fig. 1. The figure of low level laser acupuncture system.
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Table 1. The specifications of low level laser acupuncture system
Specifications 532nm 658nm 904nm
Mechanical Operating temperature =20 : +30°C -20 :+259C =20 : +40°C
. Storage temperature =40 ~ +85°C =40 T +85°C =40 ~ +70°C
properties Packaging type Random  TO-CAN (9 mm) TO-CAN (9 mm)
Optical CW output power 30mW 60 mW 80 mW
properties Wavelength 53205 nm 650£10 nm 905+5 nm
Operating voltage (V) <23V <21V <17HBV
Electrical Threshold current (I,) 200+20 mA 550 mA 100 mA
properties Operating current (I,) 2305 mA 820 mA 670 mA
Maximum current (Ix) 250 mA 900 mA 690 mA
Accessory Optical .fiber .type Multimode Multimode Multimode
X Core/cladding Diameter 50/125 mm 50/125 mm 50/125 mm
properties Connector type FC/PC FC/PC FC/PC
2. HhH =5), D-GalNo.2 7+ &4& A F 7l
W RS Akl 1TRILR2) 532 nm &l
1) 2t &4 7 oJAH L A%d F(BR-1, n=5), 658 nm # oA
b ax Qe =g HAE AlEs T(BR-2, n=5), 904 nm Fo)AHS
& &4 #8E Joker 574 ‘jf" T Ned 2ERS npez wedlew, nkk
b sl 6 Slgmj] OESAE o IS R WRLRY 52 mm A3
0]‘04 OHL}\];;E O " ] ?:)} :'l SE 2 ” 5> 904 o E“o]xii]‘gg Al%
m & T(SE-3, n=H)2oZ UFth Al&d 4= K
i fizoll Al¥elRa, ZAEE FAFAIZE 2707(532
2 #& nm) Jerd, 2292658 nm) J/em®, 1503904  nm)
1TH(LR2)S 59 A WA @iy F WA Vem'2 2SR, B WEE 30 22 A
W7ke Atolo] AAHAA Ao, Hi(LRY) St 2AREe] AdHE 2AEE T4 wet
& A3l $EL e WHEH N B AGSRHPE ol 22, 15 laser 241
BUSHSH R IR i PHETS PRI 3 AT laserZA} )
o] ik AN A3-gshe FelA s D= P*t _]/cm
3 2 22 U AlEYY .
_ onl A& 7 6 3l# "/np ]
e e e AR AR 4EES AR w14 AR
3 (Intact control, n=5), D-GaINe.2 7+ &4 (%é}_ﬂ /\}_ CAS, China)2 ol&3teq ®| A=A %
S G947 F PANS JEZD -GN control, ) o STAT
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3FAe AHE AFHAEe dAE AN,
Aol st o EH F <F 100 pl& EDTA
-bottled] ¥-& & Zul=E Multispecies Hematology
Analyser(950, Hemavet, USA)oll 9431 leukocytes,
erythrocytes, thrombocyteS #2353t} Leukocytes
9] ¥ 2F white blood cell count(WBC), neutrophils
(NE), lymphocytes(LY), monocytes(MO), eosinophil
(EO)E, erythrocytes®] AEZ+ red blood cell
count(RBC), hemoglobin(Hb), hematocrit(HCT),
mean corpuscular volume(MCV), mean corpuscular
hemoglobin(MCH), mean corpusscular hemoglobin
concentration(MCHC)E,, thrombocyte?] AEZE
platelet(PLT) & =43ttt ymA g9& u
2941 82] 7] (Centricon  T-42K, Italy)ell Al 3500
pmo & 20%7F Aldste] S FEshAh
A

6) A

¥ 8 FFs] AMAe 4T B
sem, 159 9714 &4t ASTe GOT/
AST-PIISlide(Fyjifilm Corporation, Japan)< ©]
3o 650 nmuHgolA, ALT+ GPT/ALT-PII
Slide(Fujifilm  Corporation, Japan)<  ©]-&3}
650 nm3Fol A, ALP(Alkaline Phosphatsae)<
ALP-PIN Slide(Fyjifilm Corporation, Japan)< ©]
£3}o] 400 nm3Fol| A, total bilirubine TBIL-P
M Slide(Fyjifilm Corporation, Japan)S ©]-&3}¢]
540 nm3Fol| A S35t

AN

=~
(=)

3
MHI

SODEA S SAst7] fstd, APE=ZHH
b 2ARRS Feate] AYPA7A 10T Bt
Ao Homogenizer(ZANKE&KUNKEL, ULTRA-
TURRAX T25, Germany)E ©|-83l9 %2 100
mg°l sucrose buffer(0.25 M sucrose, 10 mM Tris,

2

1 mM EDTA, pH 74) 800 S ¥l 4To|A
A3AIZ & 10,000 goll A 3087 4TAA ¥4
dstel gFAW elsgr. RIE 43Ae
dilution bufferg o]gate] 1502 A7 F
SOD assay kit-WST(Dojindo Molecular Technologies,
Japan)& AF&3l Microplate spectrophotometer
(Bio RAD, Japan)2 ©]&3} 450 nmelA 343}
Ak

pin
14
N O
=
el

3. A Az

7t ARTE Y A4 B42 Windowd
SPSS(version 14, SPSS)E AH&-8Fe], ANOVA-LSD test
2 Algatgon, FF9x19 p<0.059] A T7)
A A fFo8s Folstith

el 17H(LR2)2F HiR(LR8)O] 532 nm, 658
nm, 904 nm IPFHE AlEo] D-GalNOZ {3
b & 3F 9 AFste v Js #Es
A3 AAF(Intact contro)d] WISk o)z
(D-GalN control)& 235 7])7te] FAL <A
A gkokovt HAad A3S Holtrt 33753
AR S7Fe A YERAL, tizate] Hlste]
fTHILRDF i (LR A&l 2340
BR-17#% SE-13olA folgt F71e Jeplida
(P<0.06), 33 53] A 7HA] vl 5 T2 Z7E
78S JERAtH(Table 2).

2. AST, ALT, ALP, TBIL, SOD i3}

riee] f7HILR2)3 iR (LR8)A] 532 nm, 658
nm, 904 nm IFE AlEo] D-GalNo.Z E‘:_“ﬂ
7t &4 879 g3 ASTO mXe 9%FS w2
St Ay, gzl Biste] (7Y A9 BR-27%
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o

BR-37el| A, e A4 A48 25 f93 7 74 TBILY| WA 9% #dsd 29, gz
AE2 JERQAI(P<0.05, P<0.01), &% ALTY] v of wiske] fiige] A9 SE-13te] s #AE
e JEFS #E3 JJr iz Hste] A9 VER A IL(P<0.05), 7HEAWe SODol mx|&
T EF o3t zfole BolA| ¢kgka, 834 ALP Js #AS An, dizdd viske {7
o PAE JFTFS FES A gzt HlEh me AS AT BEF 9% $7+E Jepidt
b AT B fFY3 Aole UEA ¥, (P<0.05, P<0.01)(Table 3).

Table 2. Effect of LLLT treated at LR2 and LR8 on the change of body weight accroding to the number of
treatment times with D-GalIN rats (g)

. Times 0 9 3 4 5
roup

Controls Intact 0.0£0 3.8%14 24534 36.5+4.5 56.846.0
D-GalN 0.0£0 0.3£49 33.3+6.9 42.0+6.9 72.0+8.7
BR-1 0.0£0 14.241 5% 33.0+6.4 49.6x7.0 76.8+0.7
BR-2 0.0£0 11.842.6 36.4+4.1 53.6+4.9 76.246.6
LLLT BR-3 0.0£0 11.8+3.1 31457 49.6%7.1 78.8+54
SE-1 0.0£0 12.0£0.6% 42.2+7.3 57.0+2.8 79.2+4.0
SE-2 0.0£0 88182 3H.4£76 482+7.17 70.2£8.6
SE-3 0.0£0 8.212.4 37.8+4.8 60.2455 82.645.3

Intact group, No treatment without D-GalN; D-GalN group, No treatment with D-GalN; BR-1 group, D-GalN
injury and LLLT (532 nm) at Brook acupoint(LR2); BR-2 group, D-GalN injury and LLLT (658 nm) at Brook
acupoint(LR2); BR-3 group, Liver injury and invasive laser acupuncture(904 nm) at Brook acupoint(LR2); SE-1
group, D-GalN injury and LLLT (532 nm) at Sea acupoint(LR8); SE-2 group, D-GalN injury and LLLT (658 nm)
at Sea acupoint(LR8); SE-3 group, Liver injury and invasive laser acupuncture(904 nm) at Sea acupoint(LRS).

* P<0.05 compared with D-GalN control * P<0.05 compared with D-GalN control. LLLT ; Low Level Laser Treatment.

Table 3. Effect of LLLT with invasive laser acupuncture at LR2 and LR8 on AST, ALT, ALP, TBIL and
SOD of D-GalN rats

Grom Parameters — \qrA)  ALT@WU/A)  ALP(UL)  TBL(mg/d)  SOD(%)

o ntact 822249 312001 TR655790 0442002 &05:1.66

D-GaN 12464602  298+183 725043004 044002 8214110

BR-1 11824867 8:417  BI7266508  033:0.02 8744119

BR-2 0484503« 372188 76LAXA7IA 038:0.02 8964072

- BR-3 068:461%  354:131  6406+4825  040:002 9064122

SE-1 54385 A9 6204£10321  034:002¢ 915111

SE-2 R06:368% 304106 8930:8603 038002 876:0.88

SE-3 7524358k 316175 6R00:3811 038002 8834125
BRF_value 17 17 11 22 105
BR-P-value 001 020 036 012 000
SE-F-value 211 33 21 34 643
SE-P-value 000 005 0.14 004 000

The groups refer to Table 2. # P<0.01 compared with intact control; * P<0.05, ** P<0.01 compared with D-GaIN control.
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Table 4. Effect of LLLT with invasive laser acupuncture at LR2 and LR8 on Leukocytes of D-GalN rats

Parameters

Group WBC(K/1L) NE(K/uL) LY(K/uL) O(K/uL) O(K/uL)

Controls Intact 5.9+0.76 1.2+0.10 46x0.72 0.09£0.03 0.03+0.01

D-GalN 76£1.31 1.6+0.27 5.8+1.06 0.19+0.06 0.06+0.02

BR-1 4.3+0.89 1.2+0.16 2.9+0.69 0.16+0.05 0.02+0.01

BR-2 59+1.42 1.3+0.29 4.3+1.09 0.22+0.06 0.00+0.02

LLLT BR-3 48+0.88 1.1£0.18 3.4+0.69 0.20+0.05 0.02+0.00

SE-1 58%1.2 1.2+0.27 35+0.84 0.32+0.05 0.06x0.01

SE-2 5.1£0.69 1.4+0.14 2.9+0.57 0.31£0.04 0.07£0.01

SE-3 5.6+0.46 15+0.24 3.1:0.27 0.36+0.05 0.07+0.01
BR-F-value 1.7 0.4 19 0.23 1.0
BR-P-value 0.21 0.49 0.16 0.88 040
SE-F-value 12 0.16 19 0.36 11
SE-P-value 0.33 092 0.17 0.78 0.41

The groups refer to Table 2.

4, "€ CBC &2F = Erythrocytes2}
Thrombocyte His}

Friee] 7HILR2)2 iR (LR8)A 532 nm, 658
nm, 904 nm IFHE AlEo] D-GaNeZ FEH
A} ?_-4-4 erythrocytes®} thrombocyted] ®]X]
Zst Az A (Intact control)oll
D-GalN control)oll4] HCT, MCV
35 %ﬂf& s JER AL (P<0.05), RBC,
Hb, MCH, MCHCY] %% o482 A=A &

QL
£
é“.: o
& e
— mj_l

l‘l

9 SE-339lAM  HolsiHA
PLTY 7<% SE-3:dlA

(P<0.01)(Table 5).
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Table 5. Effect of LLLT with invasive laser acupuncture at LR2 and LR8 on Erythrocytes and Thrombocyte

of D-GalN rats

Parameters  RBC Hb HCT MCV MCH MCHC PLT
Group (M/uL) (g/dL) (%) (fL) (pg) (g/dL) (K/uL)
Control Intact 78016  139+0.33 532+14 683060 1784024 261036 740.7+174.6
D-GaIN  75+018 131021 489+0.70# 651+1.3% 17.4+033 268+060 10144559
BR-1 76020 134029 501092 66512 17.7£029 266012 1162955
BR-2 78+014 133013 49.7+#1.3 63910 171019 267054  807£181.6
LLLT BR-3 76+012 134033 505+0.70 66.8+053 178025 266047  1018+47.0
SE-1 6.7£020 135033 50.8+0.70 644+053 171025 266047 988.2+47.0
SE-2 6.6+0.07 14.8+047x+ 512+080 6544049 19.0+059+ 288+1.1 1019.0£70.5
SE-3 6.6+013 14.8+041*%+ 504+118 64.0£1.0 18.7#0.38+ 29.2£052+ 1342.0+27 9
BR-F-value 1.0 0.82 0.64 1.7 1.2 0.02 1.8
BR-P-value 042 050 0.60 0.20 0.34 1.0 0.18
SE-F-value 2.9 7.8 1.2 1.2 41 38 135
SE-P-value 0.07 0.00 0.35 0.35 0.02 0.03 0.00

The groups refer to Table 2. ¥ P<0.05 compared with intact control. * P<0.05, ** P<0.01 compared with D-GalN control.

V. & 2 =4S Jehe

Byg v 9om® galactose

o]
o thAFGlE &3 uridine triphosphate(UTP),

e 7k gRrISS Sdsle 2E7|@oE uridine diphosphate(UD

P)

i}

2 uridine monophosphate

ol $54 g, ¢3g Foz <8 fi  (UMP) 5o BE ZA2 mRNAS §47
e 5 A0 A gudos gage A BAS GAUeRA Bets Yot ¢
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GAEA A% gEAAY dgem wsEd, A% AT GUSES WA 0249 &4
wold2g 09 e 9mey 448 5o g & FEEn”
T4 Ao 7+ &4 92 A} So] FrYHAE A AT AAeNs 8% A7t S
wee] gedd, g Eus, 9% ofgd WA lon, ARE A adel] tid Ay
g% A 5o BEAN dge 9F 58 WA o A A ASHANE A
o] WX Ueus ZAE0 exgow yehd  F9 dlolA ARMLLLT, Low Level Laser Therapy)
g gestg o fre frgms dde Agst & 8 dolAdA ade] dFHu Ut
L EE ZANE Q2L a8, Ikgbolas LT A B3l dSeHE AES 247
o FAZT THEA7E YA %S spA T e FNIH, dE5EY FHFEY, Sd¢
ATH ol o)atel AW Frgsskk, Frmsw, 8 NS AW AEY FeEs F8 o
Bk g, BRGNS, TERaSe Weo vepd AR /MAAYIE &3t Sl Aes HuHa gl
E]—H)' q_ZO)'

olu) =3l D-GaIN-& rat, rabbit, dog 5 <& golAe JdHoR AN HEs &3lstod
7hA BRo|A AFEoe] i ratdlHE isolated AR FAANTIHE F8o] glor HIrH
perfused liver 22]3 monolayer cell cultures]#] 7t & FANE A4e A AolAR Aol 7]
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