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Abstract: Objective To screen the effective lipid—lowering components of Qige Decoction in vitro. Methods
Firstly, lipid accumulation model of Buffalo rat liver (BRL) cells was established by using 300 wmol/L oleic acid,
150 pmol/L palmitic acid and 100 pmol/L linoleic acid in vitro. In vitro, 7 active ingredients of Qlige Decoction
including astragaloside IV, puerarin, nobiletin, 3’ —hydroxy puerarin, calycosin, naringenin, quercetin were
screened. methyl—thiazolyl—tetrazolium (MTT ) assay was used to determine the toxic dose of active ingredients
of Qige Decoction for liver cells. After 48 hours of pre—administration intervention, chloroform and methanol,
and isopropanol were used to extract cell lipids, respcetively, and oil red O staining method was used to observe
the accumulation of cell lipids. Results MTT assay results showed that 100 wmol/L of astragalosidelV, 1 mmol/L of
puerarin, 40 wmol/L of nobiletin, 500 wmol/L of 3’ —hydroxy puerarin, 100 pmol/L of calycosin, 100 pwmol/L of

naringenin, 20 pmol/L of quercetin were non—toxic doses for intervening liver cells. The results of chloroform and
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methanol extraction showed that 100 wmol/L of astragaloside IV, 1 mmol/L of puerarin, 40 pmol/L of Nobiletin

and 100 wmol/L of naringin reduced the content of TG in liver cells. Isopropanol extraction results showed that 100

pwmol/L of astragaloside IV, 40 pwmol/L of nobiletin, 100 pwmol/L of naringin and 20 wmol/L of quercetin reduced

the TG content of liver cells. Oil red O staining results showed that a large amount of lipid accumulation in the

model group, and the lipid accumulation in astragaloside IV, citrinin and naringin groups was slightly reduced,

however the improvement was not obvious in the other groups. Conclusion The effective components such as

qgigedecoction, astragaloside IV, tangerinin and naringin is effective for reducing lipid accumulation in BRL cells.

Keywords: Qige Decoction; astragaloside IV ; tangerinin; naringin; lowing lipid; rat liver cells
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Figure 2 MTT assay results of astragaloside IV, puerarin and nobiletin
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Table 1 Effects of intervention of effective components
of Qige Decoction on TG content (chloroform and
methanol extracting lipid)
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Table 2 Effects of intervention of effective components
of Qige Decoction on TG content (isopropanol
extracting lipid)
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Figure 5 Effects of intervention of effective components of Qige Decoction on lipid accumulation of
liver cells(by oil red O staining, x200)



1706 PP

2021 455 38 4

T 8 BRI A R AR L™ 78X 8 A RO o A
gor, FRATT R I B R R B R el K
TR0 R, R L R
SN R CBEE S E B R, AT RE R AL
il 238 3 410 ) R AE PR IR SR AE T o (TNF-a) |
FAA 2 1 (-1 Rk, A2 3E IL-10 BRI,
]I BERFAIR 1 ZH LA T A S R A I 3k,

AR B BT 18 - B R 2 0T RE O 1 B A
Femth b, HE—2BWFSE T R TR T R A5 1
BRiGTER, & B 51 T4 24 e IO T RS T 46
B R R H I mE g . iR . 164 UG TR 45 I o
FEEARHY . FEXTBR R RS, FRATREL: )T
W B2 7K B 8 T 190 5 i ARk MR 315 5 %) R B I RS
FUBTAY, S5 IR 7R ) Bk R At 25 A0 e i Il JiE K
B A R [ B (TC) . TG, Ak %% B jg & 11 Ad [
FE(LDL-C), PARTmrm e e FAHERE(HDL-C)
IR R B I AE A BB I3 55 PRV I AR5 2 2
AR e B, s T TR 8 [ R R B IALRE A B
1-WE RS &% . LysoPC(18:0) . 9-ZMA . &
BEPABR, C-4—3F — /R | 2—FRR MRS 2 MR
WK, XA X Hm IRt . IR i
B NEEZARGHERE T R AT 25 R AR
EEm TR A WIRMIER, (&, BRI KR
U TR o B BERRVE AN o3 W, A
M, AW HE— e T & 7 0 2 A 8085
FEIEA ARSI 07 S5

B ANIRIMG S T, ZRA H R AT
SRR, HERE . JIBRER. M
F Z Re R AR U A M A B HE R, B RS T 2 B
B FEERY, ISR TN 250 Flif 2
B2 W R AR L 489 S I IE B HL A BRI IR 9T
B AWFIER, BEEREE T T mTORC1-id 48
A A TG TR TR TG 32 AR y (5%, BEIR TG K
SR R K B BBV TG 2R 1 E (ApoE ) 3 A
R SRS KRB AL BEER, T8 EE F AT I I H RE RS
e BEMCRPE Hb 3 i AMP 488 19 25 1 B (AMPK)
2 T b A FR AL Bl RN IE [ B R Y oC R 4 A
1 (SREBPs) iy R fk, #1116l s SREBP-1 [ R
TGy B0 o B HI IR YT 30 AT Ly A 5 1 b ik
R Ui 5 R 7 TR 15 5 1) JHF PR ) 38 L B R G B 1
ARV 1 78 . C/EBP [R5 AR 1 AR I R
FE P 5T B ) 23k . AMPK 46l Rl 4L &4 C

(20 pmol/L) il b B (1) 4 A I R Rk /b 1 3k $6 4 25
YERT, a8 R 1 AT BB o 9 4% AMPK 5% 1 JiF
R A QIR AR B R AT LA R AT ) v i
BRI, B Lee s, WA
KNG R A, AL E 1 TC, TG M LDL-C 7K
e, [EIEF, A ATREARFERE S, 1 ALT, AST
K, S ARG AR PG B, A i 28 ] AR
IR TR K B TG IR, B AT FEAIK ApoE™ /N
SRR R AL BEH

I 7E Y B+ S 4R TG Yz b, Fefi ] & #E
B R W REREAK TG K- IR HABAF 45 R 3R
W, 5 MR i 32 B 1 10 5 A 2R B R AR 55 P IMTLAE K
. TC. TG. LDL-C KV Reaimfic. mvIzhie, Jf
34 HDL- C Y 7K S, 58 MR 2% 38 i AMPK-
PPARy-/H X Z a(liver X receptors o, LXR-a)ifl
% E e T ATP 455 & 5% 12 8111 A1 (ABCAL)
mRNA FIE A ERIL, FEIL T AZE THP-1 B W4
MR R AR P A AH R BT AR i ) A
i gL miR-7, AR AR 5 AR 22 40 B Y I 24 i
AMPK (J#§RZ 1L, T8 PPARy-LXR-a-ABCA1 [
Fik, R T EMRETET W & miR-7 F1 AMPK-
PPARY-LXR-a—-ABCA1 HHK W&, {EiF ABCAL
FIRR AN, HRRARAN I AR BUK P, AR5
B SE 50, FRATT & B R R B PR AR 1Y
SR iR R CP R R S e I LA AR AR -
tit iz R Jm IR G . FEIRRRE T, AR
FE30 ~ 60 % 11 2 BUE PR £ 2 1 A B2 28 (250 mg/d)
8 J& ] @ 2 MR ML 7 LDL /K, RSN FIMA P 5256
FWT, M B K e B 0 AR 2 B AR AR A2 AR
FIR"™, 75 wmol/LAfiHH AL HepG2 4Hff 24 h )5,
SREBP2EE FI/KF-Fh ™, (HJE, A AEH
s+ S0 . TN AR S R R B R AR
RS R EARBERER, BeE A Re o SR
R R B EARRNEN. A, A5
KEMI -FRIEERE . BT HEHA R
FH, HOEN 3 - R SRR L B 5w T e 2
EEEAREIR A U85 o

Tt REH KPR R ESRE . Wk RFE
TR 2 . HRFIHZRAG . s S m, X
Lo n B R T AR RN . HET, 4T
S R SN AR ST BUR fete 3 TR ED S 5 N
AR TR AR, FRARG T



EoR ] SABIR, . REAARURIIHERR RSO B S 1707

Wi Ez R A . Wi RERSSAT A Y i i R
FeET A, DA st = K PE . 40: Kim
GG R EEIR S HUKMBE TN =R . MER . RN
ARG R L, Emit ZAKEME; Sun
SR R 2R AR T A el A e 2 oKk
PEE T 100015 R, FRAR M o 25 A R B
B SR 1 11 R R R X 3 — 25 A PR A AR Y
H 2 BEHL L EE Y

AP ALET LD BB AN ZIE, T
— A A TR N L ARSI ST L R R 1Y 25 FRAIL
il o

S

(1] R . BRI ETHO R BRIV E B A G 205 [ D .
SO TR, 2019.

[2] iZm. “HE-FIH 25XIx LR I A i SR (D .
JUN: TR EEZ R, 2015.

[3] PN, WAL, /MY, S 2RO M ) e
B3 R Sl RS I 12 0 N S R ) 2 R [ ], P2 25 T
S, 2011, 27(2): 75-78.

(4] ZEBa0. BT ZBA5 S A U RS G i P 7
BLRIBETELD . T T sp B2 R, 2017.

[5] XIZ¥%, #TL, BRids, 4. CBAESAE LR AEMIE T
HWEFELT . rh258r 25 SR R2GHE, 2014, 25(1): 101-106.

6] ®E, BHa, WL, . ) WREZU AR I P i A AL
FEl) ). P22 S IR REGHE, 2020, 31(1): 72-79.

[7] ZENG W, HUANG K E, LUO Y, et al. Nontargeted urine
metabolomics analysis of the protective and therapeutic effects of
Citri Reticulatae Chachiensis Pericarpium on high— fat feed—
induced hyperlipidemia in rats [J]. Biomed Chromatogr, 2020,
34(4): 123-134.

[8] LONG Y, ZHANG X X, CHENT, et al. Radix Astragali improves
dysregulated triglyceride metabolism and attenuates macrophage
infiltration in adipose tissue in high—fat diet—induced obese male
rats through activating mTORC1- PPARY signaling pathway [J].
PPAR Res, 2015, 2014(2014): 167-195.

(9] Z=iA, Wsmme, XRGE, 5. w R EEI X aiR 8 1 B 5k
PR T A Bl 3 Dk AEE Al BXE L P07 8 5 45 Jos 2 1 Pl =9 3R 3k S Bk
TSN ] PEREAFRZRR, 2013, 33(20): 5074-5075.

[10] ZHOU B, ZHOU D L, WEI X H, et al. Astragaloside IV

attenuates free fatty acid- induced ER stress and lipid

accumulation in hepatocytes via AMPK activation [J]. Acta
Pharmacol Sin, 2017, 38(7): 998-1008

[11] SUY, CHEN Q Q, MA K K, et al. Astragaloside IV inhibits
palmitate— mediated oxidative stress and fibrosis in human
glomerular mesangial cells via downregulation of CD36 expression
[J]. Pharmacol Rep, 2019, 71(2): 319-329.

[12] ZEFy, WRHEF5 . BR AL X RS AR ERE . IIRTR AR R
ST AR ()] R TLE BOE EE, 2009, (17): 104-
106.

(13] WAL, KRB, B, 5. BB @ BRI A 75
PR 38 O U I e 951 37 O 07 IO I AR T (). B, 2018,
39(01): 213-220.

[14] B3, B, B M SHERT ApoE~(=/=)/N E3)
Jok st REAE AL BEBIE BB AE T LT ). B2 25 41, 2016, 35(11):
1181-1185.

(151 500 6 . 5 A 3R 0 o IR Lo K Bl L Y0 Wt 22 % % M I 7Y 52
W A 7/ ) R S 5 LR 4 o R R S B S B
ZilCl dbat: hEEIRES, 2004: 166-168.

[16] LI C H, GONG D, CHEN L Y, et al. Puerarin promotes
ABCA1-mediated cholesterol efflux and decreases cellular lipid
accumulation in THP- 1 macrophages [J]. Eur J Pharmacol,
2017, 811: 74-86.

[17] MAZLOOM Z, ABDOLLAHZADEH S M, DABBAGHMANESH
M H, et al. The effect of quercetin supplementation on oxidative
stress, glycemic control, lipid profile and insulin resistance in
type 2 diabetes: a randomized clinical trial [J]. Journal of Health
Sciences and Surveillance System, 2014, 2(1): 123-144.

[18] JIANG X, YU J, WANG X, et al. Quercetin improves lipid
metabolism via SCAP=SREBP2-LDLr signaling pathway in early
stage diabetic nephropathy [J]. Diabet Metab Synd Ob, 2019,
12(4): 827-855.

[19] MOON J, LEE S M, DO HJ, et al. Quercetin up-regulates
LDL receptor expression in HepG2 cells [J]. Phytother Res,
2012, 26(11): 1688-1694.

[20] KIM M K, PARK K'S, YEO W S, et al. In vitro solubility,
stability and permeability of novel quercetin—amino acid
conjugates[ ] ]. Bioorga Med Chem, 2009, 17(3): 1164-1171.

[21] SUN M, NIES, PAN X, et al. Quercetin—nanostructured lipid
carriers: characteristics and anti-breast cancer activities in vitro

[J]. Colloid Surf B Biointerfaces, 2014, 113(4): 15-24.

(KA. EmHA)



