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Effects of Low Level Laser Therapy on serum lipid and
liver function in hyperlipidemia - obese Rats induced
by high fat diet

Dae-Hwan Youn', Yu-kyung Lee', Dong-Hee Choi', Sung-Chul Kim? Chang-Su Na'

Dept of Meridian and Acupoint, College of Oriental Medicine, Dongshin University;
Dept of Acupuncture & Moxibustion, College of Oriental Medicine, Wonkwang Universit

Abstract

Objectives : Laser therapy started in 1958 when Schawlow and Townes suggested medical value
of Laser therapy. He-Ne laser has been utilized as a clinical treatment for various diseases by Plog
since 1975. Low Level Laser Therapy (LLLT) has been used as medication for controlling obesity in the
Korean Medicine. So this study is planned to investigate the effects of LLLT on the level of serum
lipid and weight gain

Methods : Experimental groups were divided into normal group(Normal), high fat diet
group(Control), high fat diet and LLLT by helium-neon (He-Ne) on the tail is carried out once a 2 day
during 5 weeks. The animals were divided into six groups: no ischemia-induced and no LLLT-treated
group (Normal), the ischemia-induced and no LLLT-treated group (Control), the ischemia-induced and 5
mW 5 min LLLT-treated group (LLLT5-5), the ischemia-induced and 30 mW 5 min LLLT-treated
group (LLLT30-5), the ischemia-induced and 5 mW 10 min LLLT-treated group (LLLT5-10), 30 mW
10 min LLLT-treated group (LLLT30-10). The effect of LLLT is observed by weight gain, food intake,
food efficiency, serum of lipid concentrations, liver function and HDL to total cholesterol ratio of rats
fed high fat diet for 5weeks. '

Results : Body weight and food intake were decreased in LLL5-5, LLLT30-5, LLLT30-10. Food
efficiency was decreased in LLLT30-10. The level of serum Triglyceride, Free fatty acid, AST, ALT, ALP
were decreased in LLLT30-10. Serum HDL-cholesterol was increase in LLLT5-10, LLLT30-10. Also serum
ALT was decrease in LLLT5-5

Conclusions : LLLT(30 mW-10 min) is effective on Body weight, food efficiency ratio, the level
of serum lipid and protection of liver function by obesity induced by high fat diet, and LLLT(S mW-5
min) act on decrease of Body weight, food intake and ALT

Key words : Low Level Laser Therapy, high fat diet, serum lipid
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(normal), DXEE A=E T}
| Z(control), TIAEZH
5mW 5min Low Level Laser Therapy& ] 3
& Z(LLLTS-5), “AEF AEE Fadhy
30mW 5min Low Level Laser TherapyE A
g H(LLLT30-5), XA EF A=E T3
5mW 10min Low Level Laser Therapy2 3|
Mg F(LLLT5-10), 2482 A2S 2300
30mW 10min Low Level Laser TherapyE A
A8t H(LLLT30-10)8] 6722 EEslach

Low Level Laser Therapy+ He-Ne laser
(FL200AT, Beijing Fraun Photo-electricity
Science Industrial Co., China)E ©}-83}%, z+
7 29 AL 55 T sH2e] WM & 10

3 BARY tail veino] A&ty

Q x8 ¢ g 2=

7y #5859 WSS A
Soto] Gl bmlg o
2] 7](Centrikon T-42k, Kontron instruments,
ltaly)ol A 5,000rpm ©. 2 1087t Aldiste] EH
& pelsigch

@ HZ, Alold3 % Ao|ag &

A JHFE 710 65 ¢ o 15
Qo 134 53 ZHeUL, 4] F &(Food
efficiency, FE)& A&7\t 29 & A5 A3
ZFoll dizt A5 F7HEY H2H HS 4
o2t A4 T

FE@0)= [(Body weight gain/food
intake(g)]x100

(4) Total cholesterol &X

Total cholestercl - photometer{(photometer
5010, Robert Riele GmbH &Co.Germany)S
A28} Cholesterol-SL Kit(ELITech, France)
2, 546 nm AN FAsSTH

(5) HDL(high density lipoprotein)-cholesterol &
b<B
HDL-cholesterol-2> photometer(photometer
5010, Robert Riele GmbH &Co.Germany)E
A8-3od HDL-C-SL Kit(ELITech, France)=Z,
546 nm gl A ZHsHac.
(6) LDL(low density lipoprotein)-cholesterol &
H
LDL-cholesterol(Direct):= photometer(Hita-
chi7150, Hitachi, Japan)E A+g3le] LDL-
cholesterol Kit(Roche, Germany)Z 340 nm 3}

o4 A stk

(7) Triglyceride &3

Triglyceride= photometer(photometerb5010,
Robert Riele GmbH &Co.Germany)& AF2-3}
o] Triglyceride-SL.  Kit(ELITech, France)=,
505 nm spakel A AMEstel ZA kg

(8) Phospholipid &H

Phospholipid+= photometer(Hitachi7150,
Hitachi, Japan)E A}43ts, PL-E(OM) Kit
(Eiken, Germany)® 600 nm A ol|A 43}
A

(9) Free fatty acid &4

Free fatty acid= photometer(Hitachi7150,
Hitachi, Japan)& AM&3}o] Sicdia nefazyme
Kit(Eiken, Japan)&, 546 nm 373l &35}
Kt
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(10) AST(aspartic aminotransferase), ALT(alanine
aminotransferase) &3
AST¢} ALTE Z+Z photometer(photometer
5010, Robert Riele GmbH &Co.Germany)&
AH8-8te] GOT-SL. Kit(ELITech, France)9}
GPT-SL Kit(ELITech, France)Z, 340 nm 1}
Fog FA3q

(11) ALP(alkaline phosphatase) &%

ALP¥ photometer(photometer5010, Robert
Riele GmbH &Co.Germany)& A}-8-31o] ALP-
SL Kit (Eiken, Germany)2, 405 nm s}4oj| 4
73k

3. SAHAY

4% 442 B2U% BE oA meansSE)
2 mASYh 2 ARZ 7o) $ASA B4
2 Window-8 SPSS(version 10.05, SPSS)&
o]-§38lo], v 47 vy £ Mann-Whitney U
testS ABAND. A AP BAHA &
9L A7 P<O.059) A 2jnj& Hofslg
o}.

M. deEds

1. HSHelof| ojX = 55

A& dlolA gxo] 1A Aol futg
BB EY AFAst v TS va B
23t 27, normal@2 0.8+0.13 g/day, control
2 2.8£0.15 g/day, LLLT5-5%2 2.0+0.22
g/day, LLLT30-5¢+2 2.2+0.54 g/day, LLLT5-
1022 264029 g/day, LLLT30-10:22 2.4+
0.13 g/day® Urehfgic.

Normal#3} controli#2] v] o)A normalt

Normal Control UITSS  UWLT0S  WITS10  ULT30-10

Fig. 1. Effects of Low Level Laser Therap:
(LLLT) on the body weight in obese Rat-
induced by high fat diet. Normal, intact
ness. Control, high fat diet and no treat
ment. LLLT5-5, high fat diet and 5mW
5min LILT-treated. LLLT30-5, high fa
diet and 30mW B5min LLLT-treated
LLIT5-10, high fat diet and 5mW 10mi:
LLLT-treated. LLLT30-10, high fat die
and 30mW 10min LLIT-treated. Result.
are shown as meantS.E. ++, P<0.0], a:
compared with the corresponding data ¢
normal group. *, P<0.05,**, P<0.01 a:
compared with the corresponding data ¢
control group.

o) uv]3ted controlvZ FFt F7HE HJLev
(P<0.01), controlz2d} AIFTES 7ho] wlaof|x
controltol} H]&dte] LLLTS-57(P<0.01), LLL
30-5#(P<0.05), LLLT30-10Z(P<0.05)E ofl»
Tt F4E B AhFig 1.

2. Mo|d & ojXE B

&% oA 8ol A Aol {dE
FEFwE R AoldHFel viAle 92 vlu
28 A3} normalwt2 13.0+0.11 g/day, con-
troli£2 12.0+0.07 g/day, LLLT5-5%-2 11.0+
0.17 g/day, LLLT30-57#2 11.0x0.01 g/day
LLLT5-10:-2 12.0+0.11 g/day, LLLT30-10&
2 12.0+0.09 g/dayE el it

Normal i control# 2] H]io A normalw

o w)sle] control e So3 YAS HYPow
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Fig. 2. Effects of Low Level Laser Therapy
(LLLT) on the Food intake in obese Rats
induced by high fat diet. Normal, intact-
ness. Control, high fat diet and no treat-
ment. LLLT5-5, high fat diet and 5mW
5min LLLT-treated. LLLT30-5, high fat
diet and 30mW bBmin LLLT-treated.
LLLT5-10, high fat diet and 5SmW 10min
LLLT-treated. LLILT30-10, high fat diet
and 30mW 10min LLIT-treated. Results
are shown as mean+S.E. ++, P<0.01, as
compared with the corresponding data of
normal group. *, P<0.05,**, P<0.01 as
compared with the corresponding data of
control group.

(P<0.01), controlutit AYATLE 7rY viulofA
controlof v}stod LLLTS-57(P<0.01), LLLT
30-5+(P<0.01), LLLT5-10(P<0.05)5 |4 &
ot s R Yi(Fig. 2).

3. Alojg g0l n|x= I

]

A& dlold ado] LAY Aojz
AR Molago] mals 43 v
28t A3}, normalat& 6.1+1.43 %, controlat
2 23.0+1.83 %, LLLT5-5-& 19.0£2.74 %,
LLLT30-572 19.0+2.156 %, LLLT5-107-&
23.0+3.58 %, LLLT30-1072 20.0£1.46 %E
e ST

Normal=*3} control<9] Blilo] A normal

o] v]3}o] controlit-S F2% FUHE HES

(P<0.01), control@¥} AdE 7He] v|mofA

8
B8

Food Etticiency {%)

Norrmal Control LTS5 WAT0-S UWLTS-10 LLLT30-10 ;

Fig. 3. Effects of Low Level Laser Therapy
(LLLT) on the Food efficiency in obese
Rats induced by high fat diet. Normal,
intactness. Control, high fat diet and no
treatment. LLLT5-5, high fat diet and
5mW 5min LLLT-treated. LIILT30-5,
high fat diet and 30mW b5min LLLT-
treated. LLLT5-10, high fat diet and 5mW
10min LLLT-treated. LLLT30-10, high fat
diet and 30mW 10min LIILT-treated. Re-
sults are shown as mean+S.E. ++, P<0.01,
as compared with the corresponding data
of normal group. *, P<0.05, as compared
with the corresponding data of control
group.

controlZ ol ®]3te] LLLT30-102(P<0.05)°] A
AT HAE HATHFig. 3).

4. Total cholesterolofl oix{= Hek

Aga golx a¥o] IAY Aojz
IEEE RS total cholesterolo] tlx&= F3F
vl 25t 23, normalF& 70.8+2.55 mg/
dL, control#-& 82.3+2.12 mg/dl, LLLT5-5%
2 80.8+2.55 mg/dl, LLLT30-5¢-2 81.216.77
mg/dl, LLLT5-10#& 81.8+2.70 mg/dL,
LLLT30-103+& 79.6t+4.51 mg/dLE WehfR]
o,

Normal 3} control7 9] ¥]EZ o)A normalw
of u]sto] controlF2 57t AFE HIALU &
AXoz gL giglen, controli AH
ZE 749 "R A% controlo] HEt £

off o
&
o i
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Fig. 4. Effects of Low Level Laser Therapy
(LLLT) on the Total cholesterol in obese
Rats induced by high fat diet. Normal,
intactness. Control, high fat diet and no
treatment. LLLT5-5, high fat diet and
5mW 5min LLLT-treated. LLIT30-5, high
fat diet and 30mW 5min LILT-treated.
LLILT5-10, high fat diet and 5mW 10min
LLLT-treated. LLLT30-10, high fat diet
and 30mW 10min LLLT-treated. Results
are shown as mean+S.E.

3 W3 Uehyx 23cHFig. 4).

5. HDL-cholesterolofl ojxX|= &

A&F YolA axlo] 1AW Aolg gwr
E#%E RS HDL-cholesterolo] ujxl: o
vy BHEAs A¥, normal®d-S 42.7+2.34mg/
dL, control#2 33.113.10mg/dl, LLLTS5-5F
£ 33.6+1.72mg/dL,, LLLT30-57+2 36.0+2.05
mg/dL, LLLT5- 1022 42.2+154mg/dL, LLLT
30-102 & 42.6+1.68mg/dLLE el

Normal3-3} control2] H]E oA normal
o] Hl8te control?Z Foldt F4AE EYow
(P<0.05), controlat ABFE 7ol wimojA
control o]  ¥]3}le] LLLT5-10a(P<0.05)x}
LLLT30-102(P<0. 05)—on A Sos =72 &
AoiFig. 5).
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Normal  Control LTSS UWITHS  LATS0  wiTO0-10

Fig. 5. Effects of Low Level Laser Therapy

(LLLT) on the HDL-cholesterol in obese

Rats induced by high fat diet. Normal,

intactness. Control, high fat diet and no

treatment. LLLT5-5, high fat diet and

5mW 5min LLLT-treated. LLLT30-5,

high fat diet and 30mW 5min LLLT-

treated. LLLT5-10, high fat diet and 5mW

10min LLLT-treated. LLLT30-10, high fat

diet and 30mW 10min LLLT-treated.

Results are shown as meantS.E. +,

P<0.05, as compared with the correspon-

ding data of normal group. *, P<0.05, as

compared with the corresponding data of
control group.

6. LDL-cholesterolof] n|x|= H&

Mg oA o]l nAY Aojg &
fEiwE o] LDL-cholesterolo] vjx g3
v n st 23, normald-S 16.86+0.97 mg/
dL, control#2 22.6+0.66 mg/dL, LLLT5-5¢
2 222+2.18 mg/dl,, LLLT30-5:¢-2 24.7+2.01
mg/dL, LLLT5-1032  21.86%1.38 mg/dL,
LLLT30-102& 21.9:1.01 mg/dLE Jehjg
=

Normali2 ¥} controli#2] H| oA normalat
o] B]5}4 controlFE % F7HE RS
(P<0.01), controlZ3 AEFE 7+9] ulioA
controliZo] u|dte] LLLT5-10## LLLT30-10
TEANN #2BFE Baoy 942 o
(Hig. 6).

A
to i

- 8 -



MEH ool 2ol BlEpREE Has

LDL Cholestero! (mg/dL)

I

t

| Normal  Control
L

Fig. 6. Effects of Low Level Laser Therapy
(LLLT) on the LDL-cholesterol in obese
Rats induced by high fat diet. Normal,
intactness. Control, high fat diet and no
treatment. LIIT5-5, high fat diet and
5mW Bmin LLLT-treated. LILIT30-5,
high fat diet and 30mW 5min LLI T treat-
ed. LILT5-10, high fat diet and 5mW
10min LLLT-treated. LLLT30-10, high
fat diet and 30mW 10min LILLT-treated.
Results are shown as mean+S.E. ++,
P<0.01, as compared with the correspon-
ding data of normal group.

7. Triglycerideol| o|x|= A&t

o

A& golA aol mA
FERE RS triglycerided] ojX= F&FL w)
gt A3, normald & 27.0+3.03 mg/dL, co-
ntrol2& 51.8645.67 mg/dl, LLLT5-57&
52.546.94 mg/dl, LLLT30-5%% 46.8+4.87
mg/dl, LLLT5-1022  41.0:391 mg/dL,
LLLT30-102& 33.34+5.11 mg/dLE Uehyjg
t}.

Normal#3} controlF2] vl

;
>
8
5
=R
e

o] u}&}e} controlF S {93 ZE mRgon

(P<0.01), control@®} AHTE 7+el w)wofA
controli£o] B3} LLLT30-107(P<0.05)l Al

A% FAE BAHFig. 7).

BRENE - BRaBol mEkd ¥ ol olxs pE

Triglyceride (mg/dL)

Ulrss  WT0-5  WT5-10 {11300 :

Normal Controt

Fig. 7. Effects of Low Level Laser Therapy
(LLLT) on the triglyceride in obese Rats
induced by high fat diet. Normal,
intactness. Control, high fat diet and no
treatment. LLLT5-5, high fat diet and
5mW 5min LLLT-treated. LLLT30-5,
high fat diet and 30mW 5min LLLT-
treated. LLLT5-10, high fat diet and 5mW
10min LLLT-treated. LLILT30-10, high fat
diet and 30mW 10min LLLT-treated.
Results are shown as meantS.E. ++, P<
0.01, as compared with the corresponding
data of normal group. *, P<0.05, as
compared with the corresponding data of
control group.

8. Phospholipidoll olxl= H&t

A4 HolA axiol A Aojr {ud
e B RS phospholipide] v A= L vl
I8 A3, normalFe 122.2+45.22 mg/dl,
control@-& 114.7+5.58 mg/dl, LLLT5-5b&<
117.2+6.65 mg/dL, LLLT30-57-2 118.7+6.32
mg/dl, LILT5-10%& 118.5+2.70 mg/dL,
LLLT30-1021-2 122.4+2.39 mg/dLE e
c}

Normal#31} controlwt¢} Bl alofA] normal<t
of ¥]3}% controld T4 AFS BIoYH F
AHLRE Go4L gl%len, controlwdt A3
TE 79} B A E controlo uldted §2
3 ¥sE YE A ZRcHFig. 8).
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Fig. 8. Effects. of Low Level Laser Therapy Fig. 9. Effects of Low Level Laser Therapy

(LLLT) on the phospholipid in obese Rats
induced by high fat diet. Normal,
intactness. Control, high fat diet and no
treatment. LLLT5-5, high fat diet and
5mW 5min LLLT-treated. LLLT30-5,
high fat diet and 30mW 5min LLLT-
treated. LLLT5-10, high fat diet and 5mW
10min LLIT-treated. LLLT30-10, high fat
diet and 30mW 10min LLLT-treated.
Results are shown as mean+S.E.

9. Free fatty acidofl ofxle= H&

A& dlolq ayjo] 1A Aolz H
B E B2 free fatty acido)] P]X]= R3& v
I BEE ZAF, normalde 420.0£20.17 p
Eqg/L, controld-& 572.3+35.1 tEg/L, LLLT5-5
& 636.0+61.6 pEg/L, LLLT30-52& 653.8+
62.79 pEgL, LLLT5-10-& 695.5+83.94 1
Eq/L, LLLT30-102 2 429.5+29.97 yE¢/LE 1}
220 B =

NormalZ 3} control#2] H| W o)A normald
o ¥lale] control#-& R F71E BH o
(P<0.01), control#3t AYFE 7te} vjmo) A
controli-of ¥]3te] LLIT30-107P<0.05)0f A
o3 428 ¥ AckFig. 9).

9

L)

(LLLT) on the Free Fatty acid in obese
Rats induced by high fat diet. Normal,
intactness. Control, high fat diet and no
treatment. LLLT5-5, high fat diet and
5mW 5min LLLT-treated. LLLT30-5,
high fat diet and 30mW 5min LLLT-treat-
ed. LILLT5-10, high fat diet and 5mW
10min LILT-treated. LLLT80-10, high fat
diet and 30mW 10min LILLT-treated. Re-
sults are shown as meantS.E. ++ P<0.01,
as compared with the corresponding data
of normal group. *, P<0.05, as compared
with the corresponding data of control
group.

10. ASTof| ojx|= HE

g% dolAR 8ol
fEimE Re] ASTo ulX]& 4
A3}, normald2 98.5+7.14 =1
149.4+11.33 U/L, LLLT5-5% 131.7+6.08
U/L, LLLT30-5%-2 128.8+4.72 U/L, LLLT5-
1028 115.8+3.15 U/L, LLLT30-10#-2 1120
+343 U/LE Jeiigld.

Normal#3} controli2] 8lmojAl normal®
of widted control#d 3% F71E B
(P<0.05), control#¥ HEZE 7H9 HlHLo)A
control#o] H]8le] LLLT30-10(P<0.05)0] A
o3t A& X ckFig. 10).
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Fig. 10. Effects of Low Level Laser Therapy
(LLLT) on the AST in obese Rats induced
by high fat diet. Normal, intactness.
Control, high fat diet and no treatment.
LLLT5-5, high fat diet and 5mW 5min
LILT-treated. LLLT30-5, high fat diet
and 30mW 5min LLLT-treated. LLLT5-
10, high fat diet and 5mW 10min LLLT-
treated. LLLT30-10, high fat diet and
30mW 10min LLLT-treated. Results are
shown as meant8.E, +, P<0.05, as com-
pared with the corresponding data of
normal group. *, P<0.05, as compared with
the corresponding data of control group.
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cHFig. 11).
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Fig. 11. Effects of Low Level Laser Therapy
(LLLT) on the ALT in obese Rats induced
by high fat diet. Normal, intactness.
Control, high fat diet and no treatment.
LLLT5-5, high fat diet and 5SmW 5min
LLLT-treated. LLLT30-5, high fat diet
and 30mW 5min LLLT-treated. LLLTS-
10, high fat diet and 5SmW 10min LILT-
treated. LILLT30-10, high fat diet and
30mW 10min LLIT-treated. Results are
shown as mean+S.E. +, P<0.05, as com-
pared with the corresponding data of
normal group. *, P<0.05, as compared
with the corresponding data of control
group.
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2 641.6+71.24 U/L, LLLT5-5F2 491.8270.1
U/L, LLLT30-5%-2 377.4+16.90 U/L, LLLT5
1042 537.9+52.98 U/L, LLLT30-10&&
432.5+17.26 U/LE e 3t

Normal+3} control# 9] Bla o)Al normalat
o vl&te} controld FoAT F7HE BRoH
(P<0.01), controla-®} AYRE 7he] v[W ol Al
control#£of H|3}e LLLT30-57(P<0.01)0 A
93 #2E B HcHFig. 12).

wh g
o o

oo

- 61 -



oog - 0% - HES - UMY - LiEs

pra e
e |

gy i

i :

' 0

& &nt

2

6. 90 r

83J

E34®

2w

[

£ W

—

! 0 ot

Noral . Contrdd LLLTSS  ULLTIS LLLTS10 ULTAHMO

Fig. 12. Effects of low Level Laser Therapy
(LLLT) on the ALP in obese Rats induced
by high fat diet. Normal, intactness.
Control, high fat diet and no treatment.
LLLTS-5, high fat diet and 5SmW 5min
LILT-treated. LLLT30-5, high fat diet
and 30mW 5min LLLT-treated. LLLTS-
10, high fat diet and 5mW 10min LLLT-
treated. LLLT30-10, high fat diet and
30mW 10min LLLT-treated. Results are
shown as mean+S.E. ++, P<001, as com-
pared with the corresponding data of
normal group. **, P<0.01, as compared
with the corresponding data of control
group.
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