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[EZE] B S50 EC WA (LED)ZDE BTt & i fUhE K RS AU 5 E . A3k @R AE: Sprague-Dawley K R 36 H i
BLAY R 1E %6 B2 (n=12) R = DR AR U A (n=24) ,  1F 55 5% JIR AL 7 R S e, g MR ASS R0 AR FH v IR R R PR 7 6 8] o s S0 , 1
T NRB L BE AL N s ISt B AL (n=12) M LED {A T 4l (n=12), i EXT AR AT S, LEDIRITAL4 T LED 200G T, DK (630«
15) nm, %K 30 min, #Z2HE 28 do A AR AN K R M B IH E FE(TC) . Hlh =8 (TG) . RS IR % I (LDL-C) ., 1= 2 AR 2 1
(HDL-C)7K -} g & 11 1 g (LPL) AU R BiF (HL) 16 P o TR I0E 20 200 G0 8 2 1k e €0 00 55 8 W D 3 Ik 4l il A 348 )AL (HMG-CR) I R 38
R LEDJAITH RRULIE TC. TG Al LDL-C 7K 45 & IR % 1R 20 BH 2 )8 (K (P<0.01), i HDL-C 7K B & F+ 55 (P<0.01); LED AT 4
ML ¥E LPL A1 HL 593 $ 81 5 &5 F & 05 X 41 (P<0.01), LED jf 77 411 Wk 240 21 1 HMG-CR 1% 32 35 % F 5 I8 X IR 41 (P<0.05)., &51it
LED 1 6 IR S i 34 58 LPL . HL A9 5 S M AIC HMG-CR (2635, 5200 I 375 BE B A A3, DA T 25 2038 47 1M B Ao A -

R OGRS SAgME; ISE IR, FFISEE; % W AL CBEAHEe A B IR KR

Effect of Light Emitting Diode Red Light Irradiation on Hyperlipidemia Rats LU Jian-li, LIU Cui-xia, YIN Yu, et al. Department of
Rehabilitation, Hebei General Hospital, Shijiazhuang 050051, Hebei, China

Abstract: Objective To observe the effect of light emitting diode (LED) red light irradiation on serum lipid in experimental hyperlipid-
emia rats. Methods 36 healthy male Sprague-Dawley rats were randomly divided into normal control group (n=12) and hyperlipidemic mod-
el group (n=24). The normal group was fed with normal diet while the hyperlipidemic model group with fat-rich forage for 6 weeks. The hy-
perlipidemic model group rats were randomly divided into the hyperlipidemic control group (n=12) and LED treatment group (n=12), and
the latter accepted LED red light irradiation for 28 d. The levels of serum lipid including total cholesterol (TC), triglyceride (TG), low-densi-
ty lipoprotein (LDL-C), high-density lipoprotein (HDL-C), and the activities of lipoproteinesterase (LPL) and hepatic lipase (HL) were de-
tected with biochemical assay. The expression of 3-hydroxy-3-methylglutaryl coenzyme A reducase (HMG-CR) of hepatic tissue were mea-
sured with immunohistochemical staining. Results Compared with the hyperlipidemic control group, the levels of serum TC, TG and
LDL-C decreased while the serum HDL-C increased significantly in the LED treatment group (P<0.01) after treated with LED. The levels
of LPL and HL in serum increased (P<0.01) while the activity of HMG-CR decreased (£<0.05). Conclusion LED red light irradiation might
play a regulating effect on serum lipid by enhancing the activities of LPL and HL and inhibiting the expression of HMG-CR to interfere the
metabolism of TC, TG, LDL-C and HDL-C.

Key words: red light irradiation; hyperlipidemia; lipoproteinesterase; hepatic lipase; 3-hydroxy -3-methylglutaryl coenzyme A redu-
case; rats
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IR IURE I PR LB I, 2 %0, S0 BIVER . i, FRATHE HE 7 KRR AR i A R Y 3 Al
BRI R A BYIA L, IS A SR INAEE b, W LED 206 FR S 6 i i ifn ik o Bl Bg B9 38 45 1
BOM G PRI G RS . ARFE R, KSR EBOBIS M.

RIT AT ARG & Y, Mg M AR Y, BT 1 MR EREE
W45 (LED)ZT Y6 1K 390~670 nm, S{RGREEHOLAME 1.1 5256304
KGR, BHEAIFEM. DB, WTEHES . & T 15 9 38 M Sprague-Dawley K il 36 H, 8
JEOGIE R EVELr . WBGUE TR Y ARVMEAR W, 1A 218~287 g, W 7 Jb i 4k R AL S5 B )
G RIS P 0 R, LEDZDGAEIR W IAE A A —x BEAARAF, GHIES: SCXK(H)2006-0009, %
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TS H, I REIRAEL, R 18~22 °C, R 50%-~
60% o ST A R LA I P MR Rl ek 1R S, REAL A
R IEH R B ZH (n=12) F1 & iR A5 B 4 (n=24) . 1 X% IR
ZH S SE k), R AR A R v R R . e e
FE6 JiIE . 3% L2484 30 mg/kg I I T 5 RR I
DA R 3 R DA BB, 5 ALYR L DN s I I 9 T [
(total cholesterol, TC). H i = (triglyceride, TG)fIX %
& I 2 11 (low-density lipoprotein, LDL-C). & % ¥ g
#H H (high-density lipoprotein, HDL-C) & & . P4 [a] A
e K P 25 5 (P<0.001), BT, W& 1,
T AR R v AR AR 2H K BRBE ML 43 v i R R 2

MILEDIRYT4 .
#1 BERE 6 ARt ALK F (mmol/L)
21 5 n TC TG LDL-C  HDL-C

IEFEXTIEA 12 1.79+0.24 0.45+0.11 0.78+0.06 0.51+0.08
EIRRETIZE 24 2.68+0.65 0.68+0.11 0.99+0.20 0.52+0.08

t —4.57 —6.00 —3.57 —2.70
P 0.000 0.000 0.000 0.79
1.2 = IR A RHAD Ty

2% HH [EEE . 10%55 0 . 10% 25 35K . 0.2% AH iR

B 77.8% W AR L TR, Pt
(RN oM eI LY/ S ) | T A S G R SN ARE R
JUBERR 2 S5 s W) 8
1.3 EZHAF K AR

TCEUH . TG . K% B i & H (low-density li-
poprotein, LDL-C)i{ 7] . & % £ JIf £ 1 (high-density li-
poprotein, HDL-C)I{ 1 . G AR 070 £ . Byt @ik
Y TREMESE AT, LS. 201011, 201011, 2010019,
2010028, 20110322; APt KB H I 5 WA A
i i (3-hydroxy -3-methylglutaryl coenzyme A redu-
case, HMG-CR)Z sifE A : Santa Cruz/AF], L5 :
10210; ZIGIEIF AL (PKHGY- I A ] b 3% FE BT ik
A RAH],
1.4 LED Mt

1 LED {697 20 K BUBC3) il iy BRLJE Hh (12060
60 mm), R EZOGRITIOEk b, MG ER R
FORE BB, AR IESS 30 min, K 1R, 22 IR 5T 28
do HRSF I [) 45 4 M SR ARDREAR AR
1.5 Ifl#% TC. TG. LDL-C I HDL-C il

3T RS R ARG 29 K, RS & 12h )5,
3% % B HE 2 30 mg/kg M S VRS, P I R DK A AL
3000 r/min #5.L> 10 min, 43 B I0LE, ¢ A 341655
B A (8 [ Z£35) & TC. TG. LDL-C F1 HDL-C )%

Ho
1.6 1l %% 5 75 1 5 B (lipoprotein lipase, LPL) il i i B
(hepatic lipase, HL) 4 &

F M E 55 29 K, K BUR # kR SR 130 U/
kg, 15 minJ&5 N BEF IR AR I, A K . 2 MR ek
K [ Krauss 1 Blache #9 J5 657", 7£37 °C. pH=8.3 1Y
M, KRS K SR Y (s D5 7L 55— & P 30
min, L3 $ % LPL AT HL nDEEE 99 0 5 TG K fii ok H
THFE 25 05 W R (FFA) o FH 4 18 5] 32 I 5 A B i) FFA
i, RIAT 43 53155 LPL R HL 995 2
1.7 el 8k E e

THRGFE®29K, KRR 120, 3%KELZ
30 mg/kg M8 I SRR, BA OIS 0 MR AR A 5 I 3
Sk AR FE A B, S RV PR, vk AR B AR K R
3, AT, FEMFMES R BRI 1 om AR B 1% 1%
Lem/FAS, 4% R EEREE, BECEBK, —
OB, A, YRES um, KAV R ET
THOR R B EOR K AL, SR MLEE R,
3% H,O, £ P N IR o S AL P, GE LU 1 A
R S PEPE . I HMG-CR BUIR(1 = 75), 4 CrkFf
R, HRPUR P37 CIEIE F 60 min, Jil DBA
WO, =R TR, WM N REARTS, PBSIE
U, ARREY, BEWRERNK, ZHIREY],
WS E B ARk R B ECS A LEY, HZTiReEE A
Y R AT B R GE, TER IR EE | [l — R R
BT HEAT UG A8, B s Rk U0 R %) BH 1 A i £k
439 K BEE A0 I S5 (5 B (S AN AL BF A 24D, IR AT
P,

BE P 20 B B0 94 (A): 0~1%=0, 1%~10%=1,
10%~50%=2, 50%~80%=3, 80%~100%=4,

BE 4 200 P 5 S € 5 B2 4 20 (B): 0=FF Pk, 1=55
P, 2=FHM:, 3=9mFHME,

BIE43(IHS)=AxB
1.8 Giit2= 4

JI A BRI LUz + )% s, R SPSS 13.0 48114k
P, R AT IE A S A Ry 25 SR R R g T 2
FF, MRS FEA R 50 T 2ZEASE, WERAEAES
Bk, W MEKF-0=0.05.

28R
2.1 Ifily% TC. TG. LDL-C #ilHDL-C
M OF AT, LED YR YT 45 &5 A X B4l 1fi ¥ TC.

TG. HDL-C fILDL-C¥ L EME 257, HME)E, 5
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X BZHAH LG, LEDIRYT 4L TC. TG #1LDL-C
@ % {1k (P<0.01), HDL-C B & J} 5 (P<0.01), WL3&
2. %3,
2.2 Ifi3% LPL. HL %

Mg 28 dJE, miE Xt FRAL KRR LPL, HL /Y
T A T 1F 4 % B 4H (P<0.05); LED VA7 41 K B i 2%
LPL. HL {&PE] & T 5 % B2 (P<0.01); LED R
Jr A R RRIM 2K LPL . HL 36 M FIE & X IR, 1
JC B E 2R (P>0.05), W4,

%2 LED £ B 587 & 48 f1BE 7K F (mmol/L)

ZH 51 n TC TG LDL-C  HDL-C
IEFXTHRA] 12 1.7940.24 0.45+0.11 0.78+0.06 0.51+0.08
FIEXTHRA] 12 2.67+0.56 0.69+0.09 0.99+0.19 0.52+0.10
LEDIAYT4H 12 2.69+0.75 0.68+0.13 0.98+0.21 0.52+0.07
t" —4.97 —5.74 —-3.19 —0.33
P! 0.00 0.00 0.00 0.74
L —3.96 —4.74 —3.73 —0.11
P’ 0.00 0.00 0.00 0.91
t° 0.08 —0.06 —0.12 —0.25
P 0.94 0.95 0.91 0.81

T: o R RN IR S IE % X BRALELES; b LEDIAYFALS IE
BRI LAR ;o LED AT 2145w M R 4 e g
2.3 HMG-CR

HMG-CR FHYEFR AL ZE A MR IR Y, AR B
DL 1o TEH G BRZH R BRI e i ok S 4 DX L
AT ULHCFE 23 A i B PR A A, S0 40 A6 1T 53 (1.940.99).
1o B X IR 2B A R U v e e Jk R T8 DX ) L T LA 22
PHEANM, Spe 4l iP5 (3.8+1.99), & T 1EH X R4l
(=—2.70, P=0.02), LEDJAJ7 4 HPE4n b, s

EH X B2

3itig

21 S48 W PR 2 T 9 08 2 ok e IR A 5 AR
O RN B W O I 204N, AR BE 600~700
nm B AL, H R AEA, wiotdE

HALVE 43 (2.1£1.29), 1K T =5 B8 X BB 4 (=—2.27, P=

0.04),
*3 LED xR E&AMASKF (mmol/L)

21 531 n TC TG LDL-C  HDL-C
IEHXFRLL 12 1.92+0.27 0.60£0.07 0.81£0.13 0.53+0.04
FIRXIEZH 12 2.91+0.33 0.74+0.11 1.13+0.18 0.51+0.07
LEDVAYT4 12 2.08+0.66 0.57+0.08 0.87+0.17 0.70+0.08
N —8.00 -3.75 —5.00 0.92

Py 0.00 0.00 0.00 0.37

L’ —0.78 0.88 —0.92 —6.44

P’ 0.44 0.39 0.37 0.00

£ —3.85 —4.22 —3.69 6.38

Py 0.00 0.00 0.00 0.00

e oar E XA S R X IR Ay b LEDVRIF A 5IE
HOXTHRAL LA ; o LEDVRIT AL i he Xt IR 4] Heds .
*4 LEDAXBHFE&AME LPL. HL &M (U/mI)

215 n LPL HL

1E X B2 12 1.3440.37 0.90+0.21
TR e 4 12 1.01£0.27 0.65+0.19
LEDAIT4L 12 1.55+0.36 1.07£0.21
n 2.28 2.83
Py 0.04 0.01

L —1.13 —1.63
Py 0.26 0.10

£ —3.81 —4.65
Py 0.00 0.00

T a: mlExd IREH 5 IE 0 IR LU %L s b: LEDYRYT A 5 1E
WATIRALILES; o LED AT 415 MR Xk ALt A%

e i B 2H
E1 HHHMG-CRFRZ(GIEHNL LA, 100%)

PO

LEDJRIT 4

FI AT PR B B 2006k 2 0 SR B #0t . LED
LU —FPRT RO IR, H I Y S R B O

AR, HEA AL,
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Pz T BRI R A SRR T AR U, N
FH LED 13618 15 1 A5 19 AH S WF 5T, [ N A IA LA b
s

AFFE R, SR RE BTHR BE  E % 5 RE A A
BUVAROC, WS 52 me S A A G A O R B R i
WG EEY . LPL AT HL 2 B8 5 3 ad 7 v i A4 G ik
fitg, FLHRPE B PEREAR, 3RS BOH I = A K
AN

LPL AJ D) 1k 3 BE SORL (CM) A A 25 52 I 2 1
(VLDL-C)¥% > 1) TG 43 4 g I 2 APt H il ls , LA
PR LU A7, [FIHA 25 VLDL 1 HDL [R] (1) 2%
2R [ RIS G 0954 . LPL I Pk 0338 3 7] 5% 0 1 rh
TG FIH[E EE(TC . LDL-C., HDL-C. VLDL-C %§)[#/K
S, DT R 0 e AR AR, BRI A I 1Y)
KA,

HL J& I N I TG AR e i 2 — . IF9E
FW], HL 7] K f# CM. VLDL-C fl LDL-C, Bk i}
FFA"™, & A] IE#EMEAEH T HDL2, 7K i H v (4 il
“ER AR, A BT B H HDL2 i [ e K R R e
B, 7 JIE [T £ 36 o] 2 i vl Ei AR A

LED 1'% B S AT L3 i s i 1 K Bl 37 LPL Al
HL (36 M, ]2 gk H il = i B 7K g I [ 1 A 56 1)
iz, R HE VR AR AR

HMG-CR J& /I [ B 5 it 72 v i) BR & A7 7
T M R T P 5 R | i HMG-CRIG P, BRIk
R B R, AR 0 4T T R A A 1 A [ e,
PR AT FF 4 34 I LDL-C SZ AR 8 S5 06 2R, s X 1
W LDL-C (4 58 ORI, DT R AR o mf s A [ s S
LDL-C, [R]Hs 5% ma HE A i 28 A A0 -

FEATHED , LED 21 5% f& 5F T 68 2 410 61 i AT
HMG-CR, fdff ifiL 7 AL [ ik g B3 41K . LED £0 % o] £
T HMG-CR, HLHIHAWERE, AR FiE— L5,
(5% 3 i#f]
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