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The effects of manual acupuncture, invasive laser acupuncture and laser skin
irradiation at Liver Seunggyeok(FF¥#) on the repair of D-galN-induced Liver
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Abstract

Objective: This study was performed to investigate the effect of manual acupuncture, invasive laser
acupuncture and laser skin irradiation at LU8, LR4, HT8 and LR2(Liver Seunggyeok) on D—galN—induced
liver injury in rats.

Method: Liver injury was induced with D—galN. The experimental rats were divided four groups(Control
group, EXP—1, EXP—-2, EXP-3). In the Control group, liver injury—induced and not treated. EXP—1 group
was liver injury—induced and carried out manual acupuncture with Young—Su(against the meridian course
and following the course of the meridian) & Won—Bang(by twisting and rotating the needle) acupuncture
method at Liver Seunggyeok. EXP—2 group was liver injury—induced and carried out invasive laser
acupuncture at Liver Seunggyeok. EXP—3 group was liver injury—induced and carried out laser skin
irradiation at Liver Seunggyeok.

Result: In the change of body weight(in 1 week), EXP—1, EXP—2 and EXP—3 groups were significantly
increased as compared with control group. In the change AST & ALT, EXP—1 and EXP—2 groups were
significantly decreased as compared with control group. In the change of SOD, EXP—1, EXP—-2 and EXP-3
groups were significantly increased as compared with control group. In the change of WBC, EXP—2 group
was significantly increased as compared with control group.

Conclusion: Manual acupuncture, invasive laser acupuncture and laser skin irradiation at Liver Seunggyeok
had hepatotherapeutic effect on the treatment of hepatocytotoxity. Invasive laser acupuncture was as
effective as manual acupuncture on the treatment of hepatocytotocity.

Key words: manual acupuncture, invasive laser acupuncture, laser skin irradiation, Liver Seunggyeok
D—galN—induced Liver Injury
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Table 1. The specifications of laser
acupuncture system
Specifications Red LD Green LD
CW output power 60 mW 30 mW
. Wavelength 608+4 nm 532+0.5 nm
Optical -
roverties Beam mode Multimode TEMO0
propel Mode quality <15 <14
Power stability < 10% < 5%
Operating voltage(V0) <3V <23V
.. | Threshold current(Ith) | 605 mA 200220 mA
Electrical - =
.| Operating current(I0) | 100£10 mA 30045 mA
properties -
Maximum 150 mA 600 mA
current(Imax)
Optical fiber type Multimode Multimode
A | Core/cladding diameter| 50/125 ¢m 50/125 ym
f(fes;??s Numerical aperture 022 0.2
brope Transmission loss |0.32005 dB/Km|0.3:0.05 dB/Km
Connector type FC/PC FC/PC
2. 24
1) ZF &4 7
7 S-S Jonker 579 bW o] o
g} D-galNS 3F9 A5 kgd 600 mg &
£ 87 FAe] fuAzT
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Table 2. Distribution of Groups

Groups Treatment
Control . R
(CON) D-GalN-induced liver injury and no treatment
D-GalN-induced liver injury and manual
EXP-1 .
acupuncture at Liver Seunggyeok
D-GalN-induced liver injury and invasive laser
EXP-2 ;
acupuncture at Liver Seunggyeok
EXP-3 D-GalN-induced liver injury and laser skin
b irradiation at Liver Seunggyeok

T-42k,
Kontron instruments, ltaly)—E— o] &3}
4500 rpmell A 102 <9 ¢ st &
e Aok
6 2 24
29" 242 S437] A7A= 4 Tl
BHsig o, AST= GOT/AST-PII
Slide(Fuyjifilm Corporation, Japan)E, ALT
= GPT/ALT-PII Slide(Fujifilm
Corporation, Japan)E, LDH+ LDH-PII

Slide(Fujifilm Corporation, Japan)E ©]-&3}
o Fuji Chemistry
Analyzer(Fuji Dri-chemm 4000i, Japan)Z
AST 2 ALT+= 650 nmelA, LDHE 540
nmel A S48

Dri-chem Clinical

SOD¢] &35 743ty Hstd, 43F
EEREH txATS FEste] 70 coﬂ B
Al d o Homogenizer(JANKE &
KUNKEL ULTRA-TURRAX T25,

g3t %27 100 mgol
sucrose buffer(0.25 M sucrose, 10 mM
Tris, ImM EDTA, pH 7.4) 900 wES ¥
4 ColX #2333k o2, 10,000 goll A 15%
b4 TAlA AR F
stk AEdS SOD Assay Kit-WST

Germany)Z 9]
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(Dojindo Molecular Technologies, Japan)&
AF&3]  Microplate  spectrophotometer(Bio
RAD, Japan)E ©]&3l 450 mollA 43}
Art.
Catalase SAEE Z74317] fltd AF
Al

q
o
TEEZYEH RANS Bystd 70 T

B Homogenizer(JANKE &
KUNKEL, ULTRA-TURRAX T25,

Germany)E °]&3le] 232 250 mgs 0.25
M sucrose 1 m¢E& 93 2300 rpmellA 10
4 ToA AN F A
23ty Al 9000 rpmoll A 10837F 4 C
oA FAEZAA pellets 71220 10 mM
H:02¢F 50 mM Q14bzds hZ A (pH 7.2)9l
@ 5, HF v o] 30 meo] HA st
spectrophotometer(Kontron, Italy)S A}-&-3f
25 CollA 30%7F ¥kAI71MA 240 mm 3
Aol A 30x7te] 1 mgel ©@Wo] W33l
LA HOE S 3T

3. A Xz

7+ AYTE Y BAFH ENe
Window-& SPSS(version 12, SPSS)ZE A}
ato], ANOVA-tukey testE Al3}1L
2 p<0.059] A FENA BAA FIHS
Bojstgon, 0.05<p<0.19! A$= FAF
o2 fog A9= T

H op r

I, BEHER
1. H|Z s}

A7, WA e, dold WREA)

2ol 11.6+4.24 g/week, EXP-1-9]
49.8+2.89 g/week, EXP-27°] 45.8+2.86
g/week, EXP-3°] 48.7+4.48 g/weekS U}
BRI, 25 Aol tiETto]  50.2+4.31
g/week, EXP-13°] 534566 g/week,
EXP-20] 49.244.12 g/week, EXP-37-9]
54.24525 g/week= YERAT izt
Hgte]l 1419 AT, o)A IAFHT,
golA HF AT EF fFo5 FUHE B
Rom, 23R 7+ AP Fos AolE
HolA] eFskth(Fig. 1).
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0
0 1 week 2 week

Fig. 1. Effects of manual acupuncture, invasive
laser acupuncture and laser skin
irradiation on the change of body weight

in liver injury rat induced by D-GalN.
CON, liver injury and no treatment ; EXP-1, liver injury
and manual acupuncture at Liver Seunggyeok ; EXP-2, liver
injury and invasive laser acupuncture at Liver Seunggyeok ;
EXP-3, liver injury and laser skin irradiation at Liver
Seunggyeok. Results are shown as meantSE. #+ P<0.01,
significantly compared with control group.
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222.3+387 U/L, EXP-17°] 94.3+22 U/L,
EXP-27°] 1040206 U/L, EXP-37-°]
1170178 U/LE Yehdth. dizxatel
sto]l Az, #olA HFHTe s
A Atk (Fig. 2).

300
250
3200
S) 150
%
< 100
50
(0]
EXP-1 EXP-2 EXP-3
Fig. 2. Effects of manual acupuncture, invasive
laser acupuncture and laser skin

irradiation on AST in

induced by D-GalN.
CON, liver injury and no treatment ; EXP-1, liver injury
and manual acupuncture at Liver Seunggyeok ; EXP-2, liver
injury and invasive laser acupuncture at Liver Seunggyeok ;
EXP-3, liver injury and laser skin irradiation at Liver
Seunggyeok. Results are shown as meantSE. * P<0.05,
significantly compared with control group.

liver injury rat

3. ALT Hi5}

A2, FolA HFH, el FREzAL
D-GaINe.2 f3td 7k 3F 9 ALTY
nAE 9%s #ER Am, dxTol
727168 U/L, EXP-1io] 25.7+2.3 U/L,
EXP-2°] 287+79 U/L, EXP-3°]
333181 U/LE YefAT. thxatol| st
of AT HolA AFHATL AR
93 ZFAE BYHFig. 3).

. 208 - 0

3 - ds - FYS - LEF
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E
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o ‘ ‘ ‘
CON EXP-1 EXP-2 EXP-3
Fig. 3. Effects of manual acupuncture, invasive

skin
rat

laser acupuncture and laser

irradiation on ALT in liver injury

induced by D-GalN.
CON, liver injury and no treatment ; EXP-1, liver injury
and manual acupuncture at Liver Seunggyeok ; EXP-2, liver
injury and invasive laser acupuncture at Liver Seunggyeok ;
EXP-3, liver injury and laser skin irradiation at Liver
Seunggyeok. Results are shown as meantSE. (%)
0.05<P<0.1, significantly compared with control group.

4. LDH H#3}

AR}, ol x %1%-]
D-GalNo.Z
nAs TS gl 2]
8133494 U/L, EXP-1+°] 707.3+117.8
U/L, EXP-27°] 804.0+71.6 U/L, EXP-37*
o] 799.0+63.8 U/LE UEHATt izl
Hlste] 2t AT BFE FY35 zpolE v
B A e keh(Fig. 4).

1000

HZ A7}
LDHol

LDH (U/L)

CON EXP—1 EXP-2 EXP-3

Fig. 4. Effects of manual acupuncture, invasive

laser acupuncture and laser skin
irradiation on LDH in liver injury rat

induced by D-GalN.
CON, liver injury and no treatment ; EXP-1, liver injury
and manual acupuncture at Liver Seunggyeok ; EXP-2, liver
injury and invasive laser acupuncture at Liver Seunggyeok ;
EXP-3, liver injury and laser skin irradiation at Liver
Seunggyeok. Results are shown as mean+SE.
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5. SOD 3}

AR, oA HFH, dolA FFA}
D-GalNeZ fdd 74 839 SODo
nAe  JEFS FH Any, gixTol
65.2¢0.72  u/mg  protein, EXP-139]
11784395 u/mg protein, EXP-23-9]
11664524  uw/mg  protein, EXP-339°]

116.3+2.34 u/mg proteing UERHATH %
o Hlgte] Zb AP FostA FUtst
% HFig. 5).

150
= 120
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o
S
S 60
o
& 30
0]
EXP—1 EXP-2 EXP-3
Fig. 5. Effects of manual acupuncture, invasive
laser acupuncture and laser skin

irradiation on SOD

induced by D-GalN.

CON, liver injury and no treatment ; EXP-1, liver injury
and manual acupuncture at Liver Seunggyeok ; EXP-2, liver
injury and invasive laser acupuncture at Liver Seunggyeok ;
EXP-3, liver injury and laser skin irradiation at Liver
Seunggyeok. Results are shown as meantSE. *x P<0.01,
significantly compared with control group.

in liver injury rat

6. Catalase B3}

o U]X]—‘E 05‘??}% S 4y, dgxaol
791+080 u/mg  protein, EXP-13-9]
723021  u/mgg  protein, EXP-23-9]
651£0.70  u/mg  protein, EXP-33-9]

6.36+2.07 u/mg proteing YEMAT iz

5
=

=B

2i|0| XM %0 fFR45 &|=0f O/X|l=

o Wste] 7 A%
e gley

AthFig. 6).

EHHW

EXP-1 EXP-2 EXP-3

9%

Jo

T+

§2 o

Catalase (u/mg protein)
o

Fig. 6. Effects of manual acupuncture, invasive
laser acupuncture and laser skin
irradiation on catalase in liver injury rat

induced by D-GalN.

CON, liver injury and no treatment ; EXP-1, liver injury
and manual acupuncture at Liver Seunggyeok ; EXP-2, liver
injury and invasive laser acupuncture at Liver Seunggyeok ;
EXP-3, liver injury and laser skin irradiation at Liver
Seunggyeok. Results are shown as meantSE.

7. CBC H#2}

A, dolA
D-GalNo.g2 3%
nxE 9 P

A, dolA FFEAL
(=) 313 9] CBCol
#2432z WBCO 72§
thx7o] 4.7+1.1 KL, EXP-1i+0] 8706
K/L, EXP-27+0] 11.3+2.0 K/uL, EXP-3
o] 7.3+09 K/uLE YeE1ar, RBCO
% thEFo]l 894038 M/uL, EXP-19]
89+0.13 M/uL, EXP-27°] 8.1+0.60 M/uL,
EXP-3%°] 85+0.36 M/uLE Jehflon,
Hbe 79 thxo] 146408 g/dL, EXP-1
o] 16002 g/dL, EXP-27-°] 13.9+09
g/dL, EXP-370] 1550.8 g/dL & ey
R, HCTY 75 o] 52518 %,
EXP-1°]  50.8t0.7 %, EXP-239]
45926 %, EXP-37°] 49.0+1.9 %= e}

\l

1l
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wslew,  PLTY  Ae  HxTol
1,157.2+65.3 K/uL, EXP-13¢] 1,186.6£73.9
KL, EXP-27°] 1,1253+534 KA,
EXP-37°] 140561534 KAuLE YERA
o},

gzl vlste] WBCY 7
FHAM  FO FUHE
RBC, Hb, HCT, PLTY 7
T 9% Aols UrE}LM
=< BHAHFig. 7).
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Fig. 7. Effects of manual acupuncture,

invasive laser acupuncture and laser
skin irradiation on CBC in liver injury

rat induced by D-GalN.

CON, liver injury and no treatment ; EXP-1, liver injury
and manual acupuncture at Liver Seunggyeok ; EXP-2,
liver injury and invasive laser acupuncture at Liver
Seunggyeok ; EXP-3, liver injury and laser skin
irradiation at Liver Seunggyeok. Results are shown as
mean=SE. * P<0.05, significantly compared with control
group.
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