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Effects of Invasive Low Level Laser Acupuncture
Therapy(LLLAT) depending on capacity at LU7+LR5 on the
Hyperlipemia Rats Induced by High Fat Diet

Sang-hee Bang', Dae-Hwan Youn', Chang-su Na', Myung-re Cho’, Hyun-Jin Yim’

Dept. of ‘Meridian & Acupoint, 2Acupuncture & Moxibustion, College of Oriental Medicine, Dongshin University
Abstract

Objectives : This research was performed to investigate the effect of invasive low level laser
acupuncture therapy(LLLAT) at Yolgyol+Yogu(LU7+LR5) on weight gain, food intake, food efficiency,
lipid metabolism and liver function in hyperlipemia rats.

Methods : Experimental groups were divided into high fat diet group(Control group), high fat
diet and 15 mW/5 min LLLAT at LU7+LR5(15 mW/5 min group), 15 mW/10 min LLLAT at LU7+LR5
(15 mW/10 min group), 30 mW/5 min LLLAT at LU7+LR5(30 mW/5 min group), 30 mW/10 min
LLLAT at LU7+LR5(30 mW/10 min group).

LLLAT was treated at the 15,30mW-5,10min once a 2day during 5 weeks.

Results : Body weight was decreased significantly in 30 mW/5 min group and 30 mW/10 min
group compared with control group. Food intake was decreased significantly in 15 mW/5 min group
and 15 mW/10 min group compared with control group. Food efficiency was decreased significantly in
30 mW/10 min group compared with control group.

In the lipid metabolism, total cholesterol, HDL-cholesterol and free fatty acid were increased
significantly in 15 mW/5 min group and 30 mW/10 min group compared with control group.
LDL-cholesterol was increased in 30 mW/10 min group and phospholipids was decreased significantly
in all experimental group compared with control group. triglyceride was not showed significant result
in all experimental group.

In the liver function, AST was not showed significant result in all experimental group, ALT and
ALP were increased significantly in 30 mW/10 min group, ALP was decreased in 30 mW/5 min group
compared with control group.

Conclusions : LLLAT at LU7 and LR5 can manage hyperlipemia by controlling body weight, food
intake, food efficiency ratio and lipid metabolism.
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Scheme 1. Diagram of insertion part for using in—
vasive laser acupuncture.
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@ Triglyceride
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Serum ALPE w49l Rejd ¥4 20 ug
37 colA ALP Kit(ELITech, France)®} ZA|
WS Al# 340 nm TR A EA s AL}

3. SAAz=
AY 44 FF3T 2E X (meantSE)

Weight gain {g/day)

15mW/5min  15mW/10min  30mwW/Smin  30mW/10min

Col

Fig. 1. Effects of invasive low level laser acu-
punciure therapy(LLLAT) on the body
weight in hyperlipemia rats. Control, control
group ; 15 mW/5 min, LLLAT group at
LU7+LR5 acupoint in 15 mW power for 5
minutes ; 15 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 15 mW power for
10 minutes ; 30 mW/5 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
5 minutes ; 30 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
10 minutes. Results are shown as mean=SE.
* P<0.05 as compared with control group.
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£0.31 g/day, 15 mW/10min7-& 4.2+0.32 g/day,
30 mW/5 ming2 4.1+0.28 g/day, 30 mW/
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2. Effects of invasive low level laser acu-
puncture therapy(LLLAT) on the food in-
take in hyperlipemia rats. Control, control
group ; 15 mW/5 min, LLLAT group at
LU7+LR5 acupoint in 15 mW power for 5
minutes ; 15 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 15 mW power for
10 minutes ; 30 mW/5 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
5 minutes ; 30 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
10 minutes. Results are shown as mean+SE,
* P<0.05 as compared with control group.
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2o Hgte] 30 mW/ASming T 30 mW/
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Aol el vAl= dFE vl BES 4
T, 2L 1574083 g/day, 15 mW/Smint
L. 125+1.15 g/day, 15 mW/10min-& 128+
0.27 g/day, 30 mW/omin#& 14.6+0.84 g/day,
30 mW/10min7t-2 15.8+0.18 g/day & }ebi<l
.
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(Fig. 2).
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Food Efficiency (%)
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. Effects of invasive low level laser acu-
puncture therapy(LLLAT) on the food effi-
ciency in hyperlipemia rats. Control, control
group ; 15 mW/5 min, LLLAT group at
LU7+LR5 acupoint in 15 mW power for 5
minutes ; 15 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 15 mW power for
10 minutes ; 30 mW/5 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
5 minutes ; 30 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
10 minutes. Results are shown as mean+SE.
* P<0.05 as compared with control group.
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Fig. 4. Effects of invasive low level laser acu-

puncture therapy(LLLAT) on the total cho—
lesterol in hyperlipemia rats. Control, con—
trol group ; 15 mW/5 min, LLLAT group
at LU7+LRb5 acupoint in 15 mW power for
5 minutes ; 15 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 15 mW power for
10 minutes ; 30 mW/5 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
5 minutes ; 30 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
10 minutes. Results are shown as mean+SE.
*, P<0.05 as compared with control group.
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5. Effects of invasive low level laser acu-

puncture therapy(LLLAT) on the HDL-
cholesterol in hyperlipemia rats. Control,
control group ; 15 mW/5 min, LLLAT group
at LU7+LR5 acupoint in 15 mW power for
5 minutes ; 15 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 15 mW power for
10 minutes ; 30 mW/5 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
5 minutes ; 30 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
10 minutes. Results are shown as mean+SE.
*, P<0.05 as compared with control group.

6. Effects of invasive low level laser acu-
puncture therapy(LLLAT) on the LDL-
cholesterol in hyperlipemia rats. Control,
control group ; 15 mW/5 min, LLLAT group
at LU7+LR5 acupoint in 15 mW power for
5 minutes ; 15 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 15 mW power for
10 minutes ; 30 mW/5 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
5 minutes ; 30 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
10 minutes. Results are shown as mean+SE.
* P<0.05 as compared with control group.
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(2) HDL-cholesterol

HDL-cholesterol®]] ]2 32 uln 33
3 Adl, g RFEL 401+3.09 mg/de, 15 mW/
S5min?-& 56.7+4.07 mg/d¢, 15 mW/10minw-&
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W At
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(3) LDL-cholesterol

LDL-cholesterolo] v]xj= 4% wjaw #z
St A3, 22 9.4+0.47 mg/de, 15 mW/5min
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1.95 mg/d¢, 30 mW/5mintt-& 12.6+2.72 mg/d¢,
30 mW/10mint-& 13.0+1.15 mg/d0E el
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Fig. 7. Effects of invasive low level laser acu-
puncture therapy(LLLAT) on the trigly—
ceride in hyperlipemia rats. Control, control
group ; 15 mW/5 min, LLLAT group at
LU7+LLR5 acupoint in 15 mW power for 5
minutes ; 15 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 15 mW power for
10 minutes ; 30 mW/5 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
5 minutes ; 30 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
10 minutes. Results are shown as meant+SE.

gzl w3kl 30 mW/10minw-ol A 82
F7HP<0.05)E Rt (Fig. 6).
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(4) Triglyceride
Triglycerideol] W] A= ¥&S vlw &g 2
I, YR 67.9+6.70 mg/d¢, 15 mW/Smin-&
5244651 mg/d¢, 15 mW/10min2 52.0+£3.27
mg/d¢, 30 mW/5minw 57.7£7.16 mg/d¢, 30
mW/10miniZ-& 84.8+201 mg/d0E eI Th

gixto] vt BE AFE SolA o
IS Holx] grtth(Fig. 7).

(5) Phospholipids

Phospholipidse]] ©|X& g&S vlm a3t
A3} R 93.9+2.62 mg/de, 15 mW/Sminat
L 79.0+597 mg/de, 15 mW/10min-& 76.2+
7.00 mg/de, 30 mW/Smin-S 83.1+4.44 mg/de,
30 mW/10mint-& 85.0+2.38 mg/dtE el
t}.
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2 He-Ne 2f|0[x] &l M4t Sl REZE FE
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15W/Srin - 15/ 10min - 30mWY Smin W/ﬂhi!

Fig. 8. Effects of invasive low level laser acu-
puncture therapy(LLLAT) on the phospho—
lipids in hyperlipemia rats. Control, control
group ; 15 mW/5 min, LLLAT group at
LU7+LR5 acupoint in 15 mW power for 5
minutes ; 15 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 15 mW power for
10 minutes ; 30 mW/5 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
5 minutes ; 30 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
10 minutes. Results are shown as mean+SE.
% P<0.05 as compared with control group.

4 (P<0.05)8 R Y cHFig. 8).

(6) Free fatty acid

Free fatty acido] X+ F3kL vjmw B3t
A RFS 651144825 4 Eg/L, 15 mW/
Smind-g- 900.0+74.96 ¢ Eq/L, 15 mW/10minw*
L& 778.0433.34 ¢ Eq/L, 30 mW/Somin#-& 821.0
+7404 ¢ E¢/L, 30 mW/10min#2 970.6+39.69
¢ E/LE Yehf i

o] vsle 15 mW/bmin(P<0.05)7 30
mW/10min(P<0.0)E &4 9% 718 &2
AcHFig. 9).
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Fig.

. Effects of invasive low level laser acu-

puncture therapy(LLLAT) on the free fatty

acid in hyperlipemia rats. Control, control

group ; 15 mW/5 min, LLLAT group at
LU7+LR5 acupoint in 15 mW power for 5
minutes ; 15 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 15 mW power for
10 minutes ; 30 mW/5 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
5 minutes ; 30 mW/10 min, LLLAT group
at LU7+LR5 acupoint in 30 mW power for
10 mimutes. Results are shown as mean*SE.
*, P<0.05, **, P<0.001 as compared with
control group.

GOT (UL)

15mW/10min 300/ Smin 30mW/ 10min

15/ Srin

Conrol

Fig.

10. Effects of invasive low level laser acu-

puncture therapy(LLLAT) on the GOT in
hyperlipemia rats. Control, control group
; 15 mW/5 min, LLLAT group at LU7+LR5
acupoint in 15 mW power for 5 minutes
; 15 mW/10 min, LLLAT group at LU7+LR5
acupoint in 15 mW power for 10 minutes
; 30 mW/5 min, LLLAT group at LU7+LR5
acupoint in 30 mW power for 5 minutes
; 30 mW/10 min, LLLAT group at LU7+LR5
acupoint in 30 mW power for 10 minutes.
Results are shown as meanzSE.

GPT (UL)

15mW/Smin 157/ 10min - 30mW/Smin 30/ 10min

Contro!

Fig. 11. Effects of invasive low level laser acu-
puncture therapy(LLLAT) on the GPT in
hyperlipemia rats. Control, control group
; 15 mW/5 min, LLLAT group at LU7+LR5
acupoint in 15 mW power for 5 minutes
; 15 mW/10 min, LLLAT group at LU7+LR5
acupoint in 15 mW power for 10 minutes
; 30 mW/5 min, LLLAT group at LU7+LR5
acupoint in 30 mW power for 5 minutes
; 30 mW/10 min, LLLAT group at LU7+LR5
acupoint in 30 mW power for 10 minutes.
Results are shown as meanzSE. *, P<0.05,
as compared with control group.

10.03 U/L, 30 mW/5 minit-2 187.6+19.55 U/L,
30 mW/10 min+& 161.2+23.27 U/LE ey
At

2o H|ste] AdTE S ot W3t
E Rolx] gFsith(Fig. 10).

(2 GPT

GPTe| v|X&= 9L vla &g A3, o
2L 56.0+4.27 U/L, 15 mW/5minZ-& 83.6+
1240 U/L, 15 mW/10min-& 66.2+3.69 U/L,
30 mW/5min-2 64.4+7.98 U/L, 30 mW/10min
& 1006+16.32 U/LE Jer et

o] vlsted 30 mW/10min(P<0.05)%o]
A Fol3t 718 Hech(Fig. 11).

@) ALP

ALPo| o|A]= 9%-& vl s 23, gz
&2 2346£1361 U/L, 15 mW/5mint 2724
£1559 U/L, 15 mW/10min& 2845t 16.60
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15mW/Bmin. - 15mW/ 10min 30mW/ 10rmin

Fig. 12. Effects of invasive low level laser acu-

puncture therapy(LLLAT) on the ALP in
hyperlipemia rats. Control, control group
; 15 mW/5 min, LLLAT group at LU7+LR5
acupoint in 15 mW power for 5 minutes
; 15 mW/10 min, LLLAT group at LU7+LR5
acupoint in 15 mW power for 10 minutes
; 30 mW/5 min, LLLAT group at LU7+LR5
acupoint in 30 mW power for 5 minutes
; 30 mW/10 min, LLLAT group at LU7+LR5
acupoint in 30 mW power for 10 minutes.
Results are shown as meantSE. *, P<0.05,
as compared with control group.

U/L, 30 mW/5min-& 170.9+1399 U/L, 30
mW/10mini+& 343.3+22.16 U/LE vtehuy 9ot

tzgtoll vlate] 30 mW/Smino] Al 49
3 Z4(P<0.05)E E9ow, 30 mW/10mint
oAlA Fg F7HE EckFig. 12).
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