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

Seon-Joo Ihm‘, Dae-Hwan Youn’, Chang-Su Na'

1Dept. of Meridian & Acupoint, 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(LU7), Yogu(LR5) and Yolgyol+Yogu(LU7+LR5) on weight gain,
food intake, food efficiency, lipid metabolism, atherogenic index, HTR(HDL-cholesterol to total
cholesterol ratio) and liver function in hyperlipidemia rats.

Methods : Experimental groups were divided into high fat diet group(Control group), high fat
diet and LLLAT at LU7(LU7 group), high fat diet and LLLAT at LR5(LR5 group), LLLAT at LU7 and
LR5(LU7+LR5 group). Animals was treated by the LLLAT at 30mW-5min once a 2day during 5 weeks.

Results : Body weight was decreased significantly in LU7+LR5 group when compared with
control group. Food intake was increased significantly in LU7, LR5, LU7+LR5 group when compared
with control group. Food efficiency was decreased significantly in LU7, LR5, LU7+LR5 group when
compared with control group.

In the lipid metabolism, total cholesterol and HDL-cholesterol was decreased significantly in
LU7+LR5 group, LDL-cholesterol and phospholipids were decreased significantly in LRS5, LU7+LR5
group, triglyceride and free fatty acid were decreased significantly in LU7 group when compared with
control group.

Atherogenic index was decreased significantly in LU7, LR5, LU7+LR5 group when compared with
control group. HTR was increased significantly in LU7 group when compared with control group.

In the liver function, the significance was not showed in AST and ALT, ALP was decreased
significantly in LU7+LR5 group when compared with control group.

Conclusions : LLLAT at LU7 and LR5 maybe can manage hyperlipidemia by controlling body
weight, food intake, food efficiency ratio and lipid metabolism.
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1. M2

(1) s

A|Zo] oF 150-180 g9 Sprague Dawley#| 2}
ABRE ASHHAYLE 24-26 T, §% 40-60
WA B3 AARE F8-3] HFHSHA shHA
AEEE & Aol AMSSHATH

2 A=

34 20| At 8 (Samyang. Korea)9| 7782 &
W 2)(22.1 %), AEH35 %), 4752 (B0 %), 38
(8.0 %), Z&(06 %), <104 %)olgleH, 31X
vl 2] ojAt& (Dyets. USA)Q] A2 Sh&A(17.7
%), A9H40.0 %), H-52(G.0 %), &40 %),
$E(33 %), &35HE(B14 B2 B2 4L
ol Al 0.732 /g, A% 3.6 kg, B3R 121
/g2 % 5542 lml/go] Lt

(3) 2lo|X =AIE FHEZAH

A& AFE Y3t 26GX 12" (4%
&, 3=h) syringe?t FHRE AHE-SIE T

(4) Low level laser instrument

LLLTE 3t 71712+ Optostar Low Level
Therapy(Optostar Co, Korea, 20042 A-&-31t)
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Scheme 1. Diagram of insertion part for using
invasive laser acupuncture.
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FE(%)= [(Body weight gain/food intake(g)]
x100

6) x| Al &H
@ Total cholesterol
Total cholesterol2 Cholesterol-SL Kit(ELI
Tech, France)& A}-8-38to] 546 nm o} A &
skt

@ HDLfthigh density lipoprotein)-
cholesterol
HDL-cholesterol& HDL-C-SL  Kit(ELI
Tech, France)& A3} 546 nm oA A &
Aokt

® LDL{low density lipoprotein)-chol-
esterol

LDL-cholesterol(Direct)-& LDL-cholesterol
Kit(Daichi, Japan)& ARg-3te] 700 nm T3]
Al &8kt

@ Triglyceride

Triglycerider=  Triglyceride-SL  Kit(ELI
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® Phospholipids
Phospholipids= PL-E Kit(Eiken, Germany)
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® Free fatty acid

Free fatty acidt Sicdia nefazyme Kit(3 3
g5}, §t=)S ARt &4
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@® Atherogenic index

Atherogenic index= @3 % total choles-
terol &= oA HDL cholesterol-2 ® Ztol gt
HDL~cholesterol'z =9} v|& o3 72 Ao
ol A A& E Ut

Atherogenic index=(Total cholesterol-HDL
cholesterol)/ HDL cholesterol

@ HTR(HDL-cholesterol to total cho-
lesterol ratio)
AEEA Ao A= B AMgEHE
HTR-& [(HDL-cholesterol) / (total choleste-
rol]e] A& A3t A&
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® AST

Serum AST= GOT-SL Kit(ELITech, Fra-
nce)E AH§5Ho| 340 nm THAOA &3t
® ALT

Serum ALT GPT-SL Kit(ELITech, Fra-
nce)E AH&-3to] 340 nm Tl A EAstch
® ALP

Serum ALP: ALP Kit(ELITech, France)E
AH8-8ke] 340 nm sl A &3t
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Ay AHe Fgd EF2XHmeantSE)
2 BZAEH 74 AgE 119 SAEE BA2
Window-§& SPSS(version 10.05, SPSS)& ©|-&
3}o], v R4 w2 Mann-Whitney U test
2 Agstgo?. AX A¥e FAHY w94
2 A7z P<O05oA Qujg Ro3igon,
o 0.05<P<0.1¢1 9= dAFeR fo3t A
o2 HrtstA.
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Fig. 1. Effects of invasive low level laser

acupuncture therapy(LLLAT) on the
body weight in hyperlipemia rats. Con,
control group ; LU7, LLLAT group at
LU7 acupoint ; LR5, LLLAT group at
LR5 acupoint ; LU7+LR5, LLLAT group
at LU7+LR5 acupoint. Results are shown
as mean+SE. *, P<0.05 as compared with
control group.



Sk, &%, JIEERC] SRNOZ @S oXNEsE0 SEE aRo 0Xs &

-
o

Food Consumption (g/day)
O = N W s DN O O

L R

Fig. 2. Effects of invasive low level laser
acupuncture therapy(LLLAT) on the
food intake in hyperlipemia rats. Con,
control group ; LU7, LLLAT group at
LU7 acupoint ; LR5, LLLAT group at
LR5 acupoint ; LU7+LR5, LLLAT group
at LU7+LR5 acupoint. Results are shown
as meantSE. * P<0.05 as compared
with control group. #*** P<0.001 as
compared with control group.
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I, 272 34+0.23 g/day, LU7#-2 6.3+0.37
g/day, LRS- 79+1.25 g/day, LUT+LR5Z&
5.3+0.56 g/dayS }eliich

2o uwste] LUTZ(P<0.001),
(P<0.05), LU7+LR6Z(P<0.05) R5=
718 B cHFig. 2).
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Fig. 3. Effects of invasive low level laser
acupuncture therapy(LLLAT) on the
food efficiency in hyperlipemia rats. Con,
control group ; LU7, LLLAT group at
LU7 acupoint ; LR5, LLLAT group at
LR5 acupoint ; LU7+LR5, LLLAT group
at LU7+LR5 acupoint. Results are shown
as mean*SE. #x, P<0.0l1 as compared
with control group. =***x, P<0.001 as
compared with control group.

28 2vHFig. 3).

2. X|EcHAo]| o|X[= HEk
(1) Total cholesterol

Total cholesterolo] ©]X]&= o
3 AN, YRTEL 649+236 mg/dl, LUTES
64.8+2.09 mg/d¢, LR5-& 64.743.13 mg/d¢, LU7
+LR572 51.646.36 mg/d0E LR Aot
iz, LU7, LR5wo v|dte] LU7+LR5%
A A 02§23 #4A(0.05<P<0.)E B¢
t}(Fig. 4).
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(2) HDL-cholesterol

HDL-cholesterolo]] v A& 982 vlm #3z
3 Ay}, dxFEE 4354268 mg/dl, LUTZEE
468+1.68 mg/d, LR5++2 453+3.30 mg/df,
LU7+LR5%-& 35.0+4.38 mg/d0S el it

2, LU7#, LR5#9| v|ate] LU7+LRSF
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Fig. 4. Effects of invasive low level laser acu- Fig. 5. Effects of invasive low level laser acu-
puncture therapy(LLLAT) on the total puncture therapy(LLLAT) on the HDL-
cholesterol in hyperlipemia rats. Con, cholesterol in hyperlipemia rats. Con,
control group ; LU7, LLLAT group at control group ; LU7, LLLAT group at
LU7 acupoint ; LR5, LLLAT group at LU7 acupoint ; LR5, LLLAT group at
LR5 acupoint ; LU7+LR5, LLLAT group LR5 acupoint ; LU7+LR5, LLLAT group
at LU7+LR5 acupoint. Results are shown at LU7+LR5 acupoint. Results are shown
as meantSE. (*), 0.05<P<0.1 as compar- as meanzSE. (*), 0.056<P<0.1 as com-
ed with control group. (+), 0.05<P<0.1 as pared with control group. (+), 0.05<P<0.1
compared with LU7 group. (#), 0.06<P< as compared with LU7 group. (),
0.1 as compared with LR5 group. 0.05<P<0.1 as compared with LR5 group.
2 A FH o2 §o3t TA2005<P<ODE Y
th(Fig. 5).
(3) LDL-cholesterol 2y
LDL~-cholesterole]] u]xl= g3k vlu 13 3
3 Ay, f2EL 944057 mg/do, LUTES £
)
74094 mg/de, LR57-2 6.4+1.08 mg/d¢, LU7+ {%
LR52-& 5.11.26 mg/d¢S el Q). &
HZ2o] ulsted LRG3 LUT+LRSE §9| 3
3t ZA(P<0.05)E EHFig. 6).
Con L7 LR5 LU7HRS

(4) Triglyceride

Triglycerideo]] mjA= 93-S vl st 2
I, 2L 60.0£3.72 mg/de, LU7ZS 529+
268 mg/de, LRS- 64.9+8.96 mg/de, LU7+LR5
2 57.7+7.16 mg/d¢E ERY St

HZEof B3t LU dAH o2 593
#4(0.05<P<0.1)E HAcHFig. 7).

Fig.

. Effects of invasive low level laser acu-

puncture therapy(LLLAT) on the LDL-
cholesterol in hyperlipemia rats. Con,
control group ; LU7, LLLAT group at
LU7 acupoint ; LR5, LLLAT group at
LR5 acupoint ; LU7+LR5, LLLAT group
at LU7+LR5 acupoint. Results are shown
as meantSE. *, P<0.05 as compared with
control group.
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Fig. 7. Effects of invasive low level laser

acupuncture therapy(LLLAT) on the
triglyceride in hyperlipemia rats. Con,
control group ; LU7, LLLAT group at
LU7 acupoint ; LR5, LLLAT group at
LR5 acupoint ; LU7+LR5, LLLAT group
at LU7+LR5 acupoint. Results are shown
as meantSE. (%), 0.05<P<0.1 as com-
pared with control group.

(5) Phospholipids

Phospholipids®] v]X]= ¥%¥& vla TS
Ay}, 2 9324352 mg/dl, LUTZ-S 837+
396 mg/df, LRSS 79.3+4.82 mg/df, LU7T+LR5
T2 8314444 mg/diE JrERY T

tizge] Hste] LRS#E2 /9%t
(P<0.05)E, LU7+LR5#< 3HAx o=
Z4:(0.05<P<0.1)E X ti(Fig. 8).

(6) Free fatty acid

Free fatty acido]] u]Z&= 4
Ad, 27 75884809 u Eq/L, LU7
5386+482 4 Eq/L, LR5ZS 66861981
Eq/L, LU7+LR5%& 651.12483 4 Eq/LE }E}t
W sttt

fzo] wlsty LU
(P<0.05)5 et A chFig. 9).
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Fig. 8. Effects of invasive low level laser acu-
puncture therapy(LLLAT) on the phos-
pholipids in hyperlipemia rats. Con, con—
trol group ; LU7, LLLAT group at LU7
acupoint ; LR5, LLLAT group at LR5
acupoint ; LU7+LR5, LLLAT group at
LU7+LR5 acupoint. Results are shown as
meantSE. *, P<0.05 as compared with
control group. (*), 0.05<P<0.1 as com-
pared with control group.
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Fig. 9. Effects of invasive low level laser
acupuncture therapy(LLLAT) on the free
fatty acid in hyperlipemia rats. Con,
control group ; LU7, LLLAT group at
L.U7 acupoint ; LR5, LLLAT group at
LR5 acupoint ; LU7+LR5, LLLAT group
at LU7+LR5 acupoint. Results are shown
as meantSE. *, P<0.05 as compared with
control group.
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Fig. 10. Effects of invasive low level laser acu- Fig. 11. Effects of invasive low level laser acu-

puncture therapy(LLLAT) on the Athe-
rogenic Index in hyperlipemia rats. Con,
control group ; LU7, LLLAT group at
LU7 acupoint ; LR5, LLLAT group at
LR5 acupoint ; LU7+LR5, LLLAT group
at LU7+LR5 acupoint. Results are shown
as meantSE. *, P<0.05 as compared
with control group. =**, P<0.01 as
compared with control group.

3. MEd S A AYE XS0l o]

A &

(1) Atherogenic index

Atherogenic indexol D|R]&= H3FL vjw %
&3t A, gREL 050+0.04 (index), LU7#
2 0.39+0.02 (index), LR5Z2 0.44+0.05 (in-
dex), LU7+LR5#-& 0.4810.04 (index)S gl
At

tzFo] H|sto] LUTZ(P<001), LR5Z
(P<0.05), LUT+LR5Z(P<0.05) BE: go/3t

228 UER)Qek(Fig. 10).

 HIR

HTRe| ujX&= ¥&FS vla 3 di, o
ZFL 0671002 (index), LU72-L 0.72+0.01
(index), LR5& 0.70+0.03 (index), LU7+LR5
& 068£0.02 (index)E el gct

o] Hste] LUTZES §o3t %7}

puncture therapy(LLLAT) on the HTR in
hyperlipemia rats. Con, control group ;
LU7, LLLAT group at LU7 acupoint ;
LR5, LLLAT group at LR5 acupoint ;
LU7+LR5, LLLAT group at LU7+LR5
acupoint. Results are shown as meant
SE. ** P<0.01 as compared with control
group.

(P<0.05)8 Yer A thHFig. 11).

4. Zt7|s0l o|X= FE

(1) AST

ASTY vjzlE FFgE vju TFS A4, o
2L 191.0£202 U/, LUTZS 1766104
U/L, LR5Z& 154.7£19.7 U/L, LU7T+LR5Z-&
187.6+19.6 U/LE ey 9lct.

gizan AgEes §9% Aolrt vE
A gkskeHFig. 12).

@ AT

ALTO| vlA= 9L v I 43, o
ZFL 606654 U/L, LUT#& 5194582 U/L,
LR5F& 589+567 U/L, LU7T+LR5#-E 594+
7.39 ULE vehfdch

223 ddLele Fog Aozt et
A g stoh(Fig. 13).
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Fig. 12. Effects of invasive low level laser acu-
puncture therapy(LLLAT) on the AST in
hyperlipemia rats. Con, control group ;
LU7, LLLAT group at LU7 acupoint ;
LR5, LLLAT group at LR5 acupoint ;
LU7+LR5, LLLAT group at LU7+LR5
acupoint. Results are shown as meant
SE.

(3) ALP

ALPo|| vzl 93g vla st 23 o
ZPS 2206+190 U/, LUTZ .
U/L, LR5#& 228486 U/L, LU7T+LR5Z2
170.9+14.0 U/LE vtehyilch

zto] wgte] LUT+LRSZES (23t 4
(P<0.0B)E R4, LUTF vsled LUT+LR5
L §ol3F FAP<0.0DE Rgon, LR5Z
Hlgte] LU7+LRSZ2 $-ol3t 7rAa(P<0.01)=
H9chFig. 14).
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gelstoj A nAFFo] YHL glou <E
BAEREER> VA “ABIE, FE, HA" ol
st ol Aol Higt Ad4o] ARSE
Ehdl Zojth. A EFojt M, RE, IME, i
&, BOE, B, TR 59 fEddlel s
o, IAEFS Lt ddes gmmiE, K
&, il 53 BEE, AT, FFEREE, MER

Fig. 13. Effects of invasive low level laser acu-
puncture therapy(LLLAT) on the ALT in
hyperlipemia rats. Con, control group ;
LU7, LLLAT group at LU7 acupoint ;
LR5, LLLAT group at LR5 acupoint ;
LU7+LR5, LLLAT group at LU7+LR5
acupoint. Results are shown as meanz
SE.

ALP(U/L)

Con (1974 LR5

LUr4R5

Fig. 14. Effects of invasive low level laser acu-
puncture therapy(LLLAT) on the ALP in
hyperlipemia rats. Con, control group ;
LU7, LLLAT group at LU7 acupoint ;
LR5, LLLAT group at LR5 acupoint ;
LU7+LR5, LLLAT group at LU7+LR5
acupoint. Results are shown as meant
SE. *, P<0.05 as compared with control
group. ++, P<0.01 as compared with LU7
group. #, P<0.01 as compared with LR5
group.
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