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Effect and mechanism of quantum lipid-lowering instrument on blood lipid in rats
with hyperlipidemia
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[ ABSTRACT] Aim To investigate the effects and mechanisms of quantum lipid-lowering instrument on lipid regula-
tion. Methods High fat diet and 10% fructose were used to establish a rat model of hyperlipidemia. The output pow-
er of the quantum lipid-lowering instrument was 70 WW/cm” | and the treatment time was 5~ 10 minutes for each time, 1~2
times a day. Elisa kit was used to detect serum lipid levels and Western blot was used to measure the expressions of key
protein in lipid metabolic and inflammatory pathways. Results  Quantum lipid-lowering instrument can improve the
disorder of blood lipid metabolism, regulate blood lipid balance, reduce inflammation, alleviate liver function damage, alle-
viate oxidative damage, increase the activity of lipid metabolism-related enzymes, and inhibit the activity of fatty acid syn-
thase which is caused by hyperlipidemia. Western blot showed that Quantum lipid-lowering instrument could alleviate in-
flammation by regulating the expression levels of nuclear factor kB ( NF-kB) , tumor necrosis factor & (TNF-a) and inter-
leukin 6 (IL-6) ;modulate the expression of peroxisome proliferators-activated receptors o (PPARa) which could improve
lipid metabolism jregulate the sterol-regulatory element binding proteins 2 (SREBP-2) pathway to increase low-density lipo-
protein receptor (LDLR) protein expression, alleviate lipid metabolism disorders, and regulate cholesterol and triglyceride
levels. Conclusion (Quantum lipid-lowering instrument has obvious effect of lipid regulation, and can be used as an

assisted clinical instrument for lowering lipid.
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T I MLAE (hyperlipidemia , HLP ) J2: 31 bk 53 A
AEAE O 1 EZ RN R . Ak, B A1
AR 2T B 0 55 22 i R 3R R 5200, 3 i 100
SRR W] Rt i v B BE R B ( total
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BOR SRR RL 27 Hetilh, 2227 B 58 SCHOR BRI Y
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1 #RITTIE

1.1 KIezh¥ o AR AL IE

B 40 2 i@‘ﬁﬁ#ﬁ“i%ﬁ%@?%(speciﬁc
pathogen free ,SPF) & kK R ( o1 K & 12 37 52 1 2 4
HAARFTELARME), HIEKTE 160~ 180 g
KR, REAF AR ER AEHHEH, Lk
40 R KRB 4 4,484 10 2,

AU A A R ROR A

WAL . E 1 FEE 8 A ®E AL iE s
47% JE ¥ 10% & E B 20% % i 20% B [ B
2% JHEEER 4 1% ) 18 % A A 10% (m/v) 8
RAEER, &8 FSATIR NuL R, Hu 4% i,
%9 B E L4 kA LA AR R R

BAEA.EAETIRE, $9HAEE 10 F#
TEFHRENET, MBI EBEEN 70 pW/ (em’
~min) ,F REFT 2 R(FRERF4h),HFK10
min; % 11 Fk3x 1 A, % 12 AE% 13 B 4847
ETRENEIT (AT T EREIRAES 10 B),

WA EH EAZTREALA, F9RAEE 10

BFIHATETFBRENET , M EBE N 70 pW/
(em® »min) 5 RGBT 1 K, BT H A X 5 min; &
WEKKLA, S RAZE 13 AKLEHTETHR
JEPLET (BT T ERFIRZEZE10R),
1.2 #RAHIE

LR g R, S RNREL 120, B EKA, 12
h G xt Kk RIEATHE 30 kB 2, A4 3, R
BT, A 37°CHF 1 h,4°C# & 3 h,5 000
t/min %0 10 min, & i W EF 2 0y F 5 AF
AL NRET-80CHFLHA,
1.3  Elisa ¥

#% BB Elisa iR 7| & 3t 91 77 3 A Il f 3% TC TG,
HDLC \LDLC 4t /5 3 %6 B F o (TNF-a) | & 20 J
NE6(IL-6) NHEZE DB AWHKEAHK HEHE
A8 JeEE e AR R R A R AR
HkEE AL NEE W BN E,
1.4 Western blot #& il

BORAFTRGEWATIEH S, 444 50 mg
MNEEE A RMBE K, B LR, KA =%
H B (BCA) 77 %A Ml & & R &, lm N BB op TR
BARKBFRME, B 40 ng T HEEGIHATRE HBE
U5 Jie WL ik ( SDS-PAGE ) %t Jik . 3k, 18 3% % N R 1R &
7% (PVDF) i ;3% 4 M7 & & & (BSA) # [ 1 h;
AN —J0 e B B R A 4 A & B 2(SREBP-2) |
&% & fig & & % & (LDLR) , HMG-CoA #t 7 B
(HMGCR) ,CCAAT-3 5% ¥ %4 4 & & (C/EBP) . #%
B F kB(NF-kB) .\ TNF-o . 1L-6 , 3t 4 b, 14 3 78 47 3%
7 A Z K o (PPARa) ,4°C 1 7 ; 1# | TBST ¥ & 3
K, R 10 min; i N FRAR 3T & M 4 B (HRP) 4710
Wy 40, ZRIGH 1 h, A TBST W/ 3 &k, F X 10
min; ® b % & ot & (ECL) B ot DL H i BE-3-8F B
JE 8 (GAPDH) A W&, BRIt H HEM & A &
GAPDH #y A& & te (A #4723 € & 247 .
1.5 Sit=4ig

K Jil SPSS 23.0 #AT Gt T, LW R vt
skr,AHAEBEFA T EZ LR 2T, UPEX
TAIEF =3 ,P<0.05 F = R A B EFE,P<0.01 %
ZRHAMEER,

2 &% R

2.1 =TT MmASH =i
K R E &5k K B iR 18 2L, A
RIZH K BUM R TC TG 1 LDLC /K3FE Tas 1A,
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HDLC 7KK T25 14 ( P<0.01,P<0.05) , SHEA
AR, FE RN IR YT S R BRI Hh IE i 3 A
ANFEFREEREAL, SRR A K BRI T TG /K FEAR
(P<0.01) ,HDLC &% & W EH# M (P<0.01) (£ 1),
SEILFRE 5T RN A RE B W ol i Jg AR 2 AL
ERERIN IR I

1. E TSRS MAEX R MASFEFRAT R (n=10)
Table 1. Effect of quantum lipid-lowering instrument on
lipid levels(n=10)

ol TC TG R BENR 1 = R NR &
(mmol/L)  (mmol/L)  (mmol/L)  (mmol/L)
ZHA 2.07£0.25  0.76£0.12  0.65£0.06  0.88+0.21
T2 2.52+0.15"  1.29+0.28"  0.81+0.05*  0.60+0.05"
EREAL 2.18+0.25  0.85+0.15°  0.75+0.03"  0.82+0.06°
AL 2.424£0.30°  1.32+0.40°  0.78+0.13"  0.72+0.09°

ajy P<0.05,b 4 P<0.01, 5% HALL# ;¢ H P<0.01, S5BERIZ
He#s,

2.2 EFFEREIT RAER RNE
B 20 A BRI IS o TNF-o IL-6 5 2% fil D-31,
R /KSF-441 B 1 5 T 48 14 (P<0.01, P<0.05) , 5%
RV A, 5 RENR AR T I R BRI h 28 5E AH G
BRI A A )RR B el | DA v i 4 TNF-o 11-6
DL ARG 20 D-FLRR/K T FEARTE Oy 1 2 (P<0.01, P
<0.05) , fEFIEIRIFFFEAC D-ZLER AN 1L-6 1Y /K -5
R IR YT AR AL (2 = R S A T AT DL B R
fik TNF-a FIPNFE R A7 (P<0.05) (£ 2)

% 2. ETREIENIT SR ME X B M E o & AEHE X BRI R
il (n=10)
Table 2. Effect of quantum lipid-lowering instrument on in-

flammation related indicators(n=10)

5 o TNF-a IL-6 MEEE D-FLF
- (ng/L) (ng/L) (EU/L) (mmol/L)
=S HA 367.40+30.52 28.72+5.74 273.88+26.13 4.57+0.63

i

IZH 424.19+37.78" 33.05+2.80" 312.61+11.92" 5.35+0.41"

i

R4 387.93+38.14% 30.60+6.08° 291.47+28.24% 4.96+0.24°

=

KR 403.79£19.41* 29.95£2.36° 300.72+12.54* 4.82+0.71¢

a  P<0.05,b & P<0.01, 525 HALLL# ;¢ S P<0.05,d 24 P<0.01,
SRR R e 9 P<0.05, SRS iR,

2.3 BT IIRERI T

T BRI ¥ A P e 2 Tl R A e 2 il
PR T A AL 6T S WA S A R AR
SR R o 2 O BRI T A T B I A B

MBI (P<0.05) (£ 3) , S5REH, BT/
NEABE IRt e ph v I IALE 5 | A A I oA GO S
IR AT Sh e,

& 3. ETRAEMTRAE MEX R Mm% & FF IR XI5 HRE
&M (n=10)
Table 3. Effect of quantum lipid-lowering instrument on

blood glucose, insulin and liver function related indicators

(n=10)

5 4 BN EBE(U/L) B EBE(U/L)
Z=HEA 62.47+15.38 32.88+15.04
BRI 73.01£37.63" 48.54+19.08°
[l 52.12+12.01" 32.02+11.32°
R F 4 54.13+20.18" 34.98+9.96"

a }j P<0.05, 525 4L HE ;b o P<0.05, SHRRAH Hds,

2.4 EFEREIIRHAE M

o R MR AR K BRI ¥ 0 2 1 A 0 e TR
it TE PR RRAG MR 17 R & B ME T . T RRR X
BITIG , ST AL A L, i ) 4 R 2 1 I e
JF RS Bl & F 42 1 (P<0.01, P<0.05) ; 11 {5 51 & 41 g
R 5 B R (P<0.01) (2 4) . S5 RFEW BT
Kok M A SR 12 i P07 AR S A DX il 190 358 4, 990 i g s T
A BB T

& 4. BFFERR T S A8 MLE X BRI A RS A 4K 4 S HE 4R
MIZM (n=10)
Table 4. Effect of quantum lipid-lowering instrument on lipid

metabolism related indicators(n=10)

P N 25 1 s i JH B Ji TR £ 1 i
(pg/L) (pg/L) (pg/L)
=HEA 9.72+1.39 127.26+12.81 11.94£0.62
REAIL] 7.93+2.28" 119.61£22.20* 15.34+2.09"
A 10.17£0.65¢ 133.77+13.06° 14.17+0.53*
A2 9.39+1.56 120.91+15.54 12.79+2.29¢

a j P<0.05,b A P<0.01, 525 4 L& ;¢ A P<0.05,d i P<0.01,
SRR A,

2.5 ETRERETMFEPREAEXIEBROIMm

A2 A BRI A B H K | A A Ak
it 1 P AR, P T M (P <0.01, P<0.05)
HFREIR R A IR YT R, KBTS A b H K
ity HE AL 0 TR I S M 2 R (P <0.01, P<O.
05) , A TR AR (P<0.01,P<0.05) (£ 5) . 45
TR TR RE A RS i e R IUAE 5 | R 179 46
i, fe dEHLARST A LT RE
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% 5. E TR SR MK R M iE a4 HEXERN
B (n=10)
Table 5. Effect of quantum lipid-lowering instrument on an-

tioxidant related indicators(n=10)

P e KRG o3 A A 1 ALl
(mg/L) (nmol/L) (pg/L)
B 1267.89+210.34 2.2420.20 31.49+3.99
FERIZ 1131.26£103.62°  2.44+0.25" 22.97+4.71"
FRIELD 1290.20+121.89¢ 2.40£0.08 29.67+2.77°
R 1167.81+164.19 2.27+0.14° 30.51+7.49¢

a j P<0.05,b N P<0.01, 5% HALLL# ;¢ S P<0.05,d 24 P<0.01,
BRI A,

2.6 Western Blot # X FE QK ERIA

ffi | Western Blot # il T~ SREBP-2, LDLR
HMGCR . C/EBP  NF-kB . TNF-a., IL-6 . PPARa % [
R,

HI Il 1 ATAL, 5725 FLATR B AR 21 R U h
SREBP-2 LDLR & 1335 7K V- B i B A%, 3% 9 =i A
MAEE L T HLARNE AR AL, & TR 10ARIT
J& , B 2H K BUFIE H SREBP-2 LDLR %K (% ik
KOV B 36 T, TR B A & B T REIR AR YT S
HMGCR ,C/EBP & IRk K REAL, SRR, &
T RN A ] A 1 % 15 SREBP-2 i 4%, 4% LDLR
HHFRIE, G IR B A 250, I AL e [
HE TG K-,

TAH #HEE SHEH KHNEA

SREBP-2 [P SN .
LoLp (. e
HMGCR | )|

C/EBP

GAPDH | " e wi. am—

. SREBP-2
201 a ESSILDLR
= HMGCR
H B C/EBP
B sl ¥
w
®
Z 10
£
‘DI N
N
¥ osk N
N
N L[ |6
N N| |E
N § H
0.0 - -

TH4A #EA BHNE4E ®KHESR
B 1. EFREENMEXRREEXEARIZNZE  ahp
<0.05, 575 A L ;b i P<0.05,¢ 24 P<0.01, SHERIZH HAL

Figure 1. Effect of quantum lipid-lowering instrument on
SREBP-2, LDL-R, HMGCR and C/EBP protein expression
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AR R F TR IR AT 5838 3 P8 75 NF-kB  TNF-at |
1L-6 25 4 1Y 3K 7K -, A LA M R A , [w] Aot 38 ok
P77 PPAR« 2 Bk KR SRR R AR i,

FTAE EREE sFE4 BRE4
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N
N
N

EWEH RHNEAH
B2 EFHEEMEREEXEBREZINFZIE
0.05,b 24 P<0.01, 525 HAL AL ;¢ P<0.01, SRR LA,
Figure 2. Effect of quantum lipid-lowering instrument on
NF-kB, TNF-«, IL-6 and PPAR« protein expression
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T REAR U DL T EFH AR 0, It
6 RA R St 55 2 2 E BRI & Y AT LLVR
T Bk A AL AR S H L I A R R
SR, AHIFSE K B 7 REAR A AT LAJE T SREBP-2
JE ST A I 30 2 I 49 I 0 OF- . SREBP-2 & — R
SRR SR, S 5 0 A R ) 3 R R 8
PK it SREBP-2 38 f# % g 24 A B JIFL i s g % 53 ke )
TEEMMEASY, SHLK AR T 5 B, SREBP-2
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M =EE TR, AR AR BN, B P REIR ORI R
R R R, B L T i = T R %% R i 2 KR
BEATR, 2 BE MR B L K 3G - [R5 & B8, v
I IfRE S BRUFFE ' SREBP-2 234 W W AR, {off ) o
TR A= R YT B KL, SREBP-2  LDLR #& [
FeikHEhn, HMGCR 1 C/EBP 4% 1132 35 /K F R,
HMGCR 32 21 2 5 [5] B 9 54t o0 95, s A ] B vk
T2 2B HMGCR ZRIK /D, P ek 20 5 I [ e
(A=) Fr B, B 2k B A IR R 2 E T DA
AR REAR T BE R 15 SREBP-2 38 %, {2
#F LDLR £ 1 3k, 22 fift s B AQ I Z5 6L, 98 779 il A
A

IR RS K W IR 3R | 3 H 2 AR T B
9 R LV IBEIRT L IR LN E R AR G5 a AR N ¢
U85 T o AR A K UM I v 45 TR G S A A
S G TR PR BH S T R ) L A 4 A
BERAR, R PN R MR, BB Rk
ARG RN, DL B R R I TR IR Y
A REEA PR3 I 20 M $5 s B A Bt S Ak R ) B AR
o FERRY A R BRI LS A TNF-o [ TL-6 P9
B R G RAEH T35 00 W34, i & T RIS GA YT
Je R R A AE PR - BAIG, 28 BH o 18 i {0 vl AR
IR B 98 RE SN . {5 Western blot 6 4 i i
AR A, 25 1 R & TR AR IURIT IS, MR
H R U NF-kB  TNF-a | 1L-6 £ 1 357K F B
WA, NF-kB ik & W FEAL, o] DL TNF-a
TL-6 S5 E R T A9 43I 6 BH B R i A nT LA
Th R NF-kB 38 %, B S IR GRDRHRT S K 1] IR
RAE R,

ZE L RTR  ( fEF BERR AR T 5 IR IAE KRR
e D AR EE SN 70 wW/ (em® + min) , BRI
J7 2 YR VAP ] 10 min, AT LB S 60 Bk 3% 25 0% 1L
7R A AN B SRE RN, 383 98T SREBP-2 3l
#% e iF LDLR & 3Rk, e AR 356L , i85
FEARILAG Y H Y, DL B oE 45 38 R, V8 — o
R BT 3008, 2 B AR A AT 22 44 Al R A1 afi
T FIEL [ 9 0t A ST, DT A BRI R AR I AE
EONEEEO
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