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Abstract: In this study, the flavonoids of Artemisia argyi leaf were extracted and identified. Subsequently, the lipid-lower-
ing effects of Artemisia argyi leaf flavonoids extract (AALE) and its underlying mechanisms were investigated using a
combination of the Caenorhabditis elegans (C. elegans) model and in vitro lipase inhibition assays. The results showed that
AALE exhibited significant inhibitory activity against pancreatic lipase, with a half-maximal inhibitory concentration (ICs)
of 8.085+0.28 mg/mL, and this inhibition was non-competitive. Furthermore, AALE significantly reduced triglyceride (TG)
levels in a high-fat nematode model (P<0.05). The TG content in the high-fat control group was 2.35 mmol/g, whereas
in the treatment groups supplemented with 240 and 360 pg/mL of AALE, the TG levels decreased 37.45% and 34.04%
(P<0.05), respectively. Further studies revealed that AALE significantly downregulated the expression of key genes in-
volved in fat synthesis pathways in nematodes, including faz-6, fat-7, pod-2, and fasn-1, while upregulating the expression
of acs-2, a gene associated with lipolysis. Moreover, the effect of AALE in reducing TG levels was dependent on the criti-
cal fatty acid synthesis genes fat-6 and fat-7. In conclusion, AALE can inhibit pancreatic lipase activity and reduce the TG
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content in nematodes, demonstrating a good lipid-lowering effect. This study provides a theoretical basis for the high-value

utilization of Artemisia argyi.
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St W R T 3 R AS R A FR A
WA RIFEINE AR ZR (N2) . BX153 [fat-7(wa36) V1.
BX106 [fat-6(tm331) V], E. coli OP50 W4T HJE
TRIR R 2F T I Fa AT 2k 38t 4% 2% .l Caenorhabditis
Genetics Center(CGC); BT (15~35 U/mg) . 4-
TH RS R T IR R . SR E i . AT ARAE S (SR =
98%) . THZT. O ¥yzK iR hr T A bR B A5 FR
LN A ARE L ILASEREN . ST K LB EBE
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BIIREE . FOKETRIR . T /KSR E —4h. 0
I IR . LRGSR eE . S heN . & iban.
WL —AUER . BRI A A 2GR 592 AR
T (FudR) ZE&[HE Sigma 2y H]; Trizol 35, SuperRe-
al PreMix Plus(SYBR Green) db 5t KR 4 1k F}
F A RS A]; cDNA S % 5557 & . qPCR T &

SYBR SEFEHEMERELSF]; TG Kl £ . BCA K
MR & st TR T .

SW-CJ-3F @B TAES LB i EITFaSA
BN ] NIB610 RIS s T I A CHE IR AT
BRZS W] XFH-50CA 4= H 3l KW WiilHi=F
BT 23 A BRZN Wl ; Multiskan Skyhigh 4% K iR
1% ZE[E Thermo 4y H); MY-10 FHpaFEss i
HEIOI & BAFR N F; Centrifuge 5418 R V4250
Pl FEE AT Eppendorf 23 7); QuantStudio 3.0 7%
JtET PCRAY  3E[E ABI AH].

1.2 SLWHE

1.2.1 #3CntaEfe S a2 =00 Shi 450 Jy
PHARBG S BB G . wi3CHEAE 60 )C TR
WET SR, F BRI EE 1:15 DA 50% £ B W AE
50 °C THEH 2 h, EE R 2 IEHE, IS uE i TE
50 °C NG 7E KR FbR O WS BR AR W, FRAn T 48
AB-8 AL AL, U 50% LBEDRR, Wedn I+t
Y UR TR A 1) g S0 S SR B K . DMSO
VR AH $E W R R B 5 o8 60 mg/mL W EEE, 7
—80 °C RAFE&H.

1.2.2 SR S O v R S e SR
SV A PR N - A PR 0 2 e ) o T R S
BB TS I# T 50% ZIEH, B 200 uL AS[H
R 1 T AR UE N VR ERRE S W, NN 0.5%
NaNO, HF 75 pL IR4) ), #EOGTHHE S min, FIIA
150 pL 10% AI(NO;),-6H,0 ¥k, ' 5 min, 5)5
AN 1 mol/L NaOH % 500 uL, 7E A=510 nm 4t
E WA, AR T b vE £k (y=0.0019x+0.0309,
R°=0.9931) FIAE SR (A G BE T HAAE &L v i) B B
Pl &5 i, G5 SR DL mg 2T /g FEAERIN .

1.2.3  # S ae EREE BCY) R R 15 B0 it 3 M0 a2
S IREEN i It R ERGE . $eREER 1 AR
FRUEAT LG, BL 50 pL A [A] 4 B AR 5L (5. 10,
15, 20, 25 mg/mL) . 50 pL JFEHE Wik (10 mg/mL) .
LA B AN R FL () PBS #f iR £ 2% #h ¥ (50 mmol/L,
pH8.0)VRAIJE T 37 C EIEMFE 15 min, JILA 50 uL

e W TR S A TA LS

Table 1 Reaction system for determination of pancreatic lipase

inhibitory activity
. PBSZEP  RENRIIRRAW  HERIAW ISR
(uL) (uL) (uL) (uL)
XTI 21 100 50 0 50
POglEy S E | 150 0 0 50
RERR 2 50 50 50 50
i as H 4L 100 0 50 50
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1 mg/mL 4-fHFER I T ERRRIAW, IR 2IS1E 37 C 4k
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sl = 1~ 10 100 & (D
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FLE WO GCEEE; B1 A% BRI IS 41 6 RE(E; BO A%t
R S E LS AR
1.2.4 ¥ 30 R LR B Xt B U BT ) S TR

%] 52 g2 NS U FEH B2 A 10 mg/mL, 53315 B i J3F
2k 0. 20 mg/mL BYFES N, 308 1.2.3 VAR RS
TN 5 AN [R) e PR RE S S [R)JICH 4-A 2RI T 1R
BEUEE (2. 4. 6. 8, 10 mg/mL) F 142 W 4 3K )22, LA
SN R FLPEIEL 1/ [V XTI 4-fil 2 T R lE 5T
R EE AR (1/[SDAEIE], 431l Lineweaver-Burk XX
RS, B e AR it XIS U T A P Tl 2 7
1.2.5 ZlpyiEss
1.2.5.1 B AT r=on g Zk = FH M9
BN SRR YR 1.5 mL B4, 2Bk
VB W, I MO 8 e U R 2 L B RN A
IR o SRIGTEE LB PINA 1 mL 28 B g g (Fh
AR S5 R E BRI A NE D, SR ZIYR TS
10 min % R AR TE 246, FFE 10000 r/min H 2
L 1 min, 37 L, I M9 RIS VEDLEE 4 1R,
AR P T U E. coli OPS50 LR dL ks
FEIL b, BAE 20 C BEFEFa T 8557, A5 RI2P Ak
HAARN,
1.2.5.2 EARLHEEFE S Peng 4517 (Y Uy i i
SR B LR ASSHY: FH 24 FLAREEFE, BFLINA 300 pL
LM AR R IR L (s = A D, Kb B EAE A
DMSO Bz FIXTRRZH . % 10 mmol/L #4014 /&1
WEXT FRZH DL K2 578 10 mmol/L 45 75 ¥ 1 AS [5] e JBF
(60, 240, 360 pug/mL)# 3 - w R $E B (19 & oBE
2540 . KRB0 E L4 A0 2R d FHPRET PR ZE 28 iy
WAAREGFRIEH, FEFLPRELZY 300 454k 1, PRELLE H i)
BRI SR 0 d, %53t 24 FLARJS LA 20 C 5537,
1.2.5.3 £hHM =N TG &HEllxE =M 1252
J7 15 55 IR AN R AR FR 48 e A0 48 BiF 21 ) N2 BX106.
BX153, M5 3% 3 d 5, WEE N IR AL 28 A,
MO ZZ e 3 YR S BRAG I A 2% PR, R VK I SR F
P&, FAE 4 °C F 10000 r/min Z5.0> 5 min, $ 88 HH
=M TG. BCA 5 2055 &5 156 BH 50 a2 28 Ha 2) 3
¥ET TG, A& &, P EE =K.
1.2.5.4 ZRHIMLT O Yeaigs  FIFHIHLE O Yetayk
LR AR N ARG &t M oAt . J3ikan i et
MEEIR S 1.2.5.2, [IFEFR R 3 d B, IEEAF 4L
BHAH MY N2 2R T 1.5 mL 2508, FH M9 22 ik
VE=IR, A 2% Z R 100 pL FxE, 2R 5% 3

DVE AR A, E R =R, 5 —REsa T
4 °C "F 1500 r/min £5.C> 1 min, F] M9 SR 5E 2 IR,
ZIE EIEEIA 1 mL 60% SFNEE/K 15 min, 2.0
2= B, I 1 mL 60% 41 O Yetamk, Yeizid e,
HECYL e, Yoo 5B B A, 4 °C T 1500 r/min
B0 1 min, BRSO, BRI MO ¥ 2 IRBRE 4
PO, WG4 RFE RS R 3 i 1, R s gLk
WA YL EAE ML, FH Image) FRAFADEREHE!S
1.2.6 ZRHIBRIHAISCIL I FeakiMlie  $2 18 1.2.5.2
JIT IR Ty 1 15 SR W AR A2k N2, Hoh i B A S
DMSO & HEXT BB A&7 240 pg/mL 873 M-85 R
PR E RN ZE 4 . LR s 3 d, Ik
AN W) A BHZH 2R ) M9 2% ik %8 3 IR SRk
[ 1 2% B8, FE VK L FEST TS, FEAE 4 °C T 10000 1/
min Z.0 5 min 1558 B3GR . SRS U, F)
JH Trizol $¥2BAZRAT = B ¥ 8 RNA, P2 It %
SRR G5, Bl S s N R, TR A1) 37 °C
W 15 min, 85 C & 5 s, 3K75 19 cDNA. HRIE
SYBR Premix EX Tap II HalA il 72 R #8, W
AR ZHEIR 5 pL 2xqPCR Mix, 0.4 pL 1E[A5 47, 0.4 L
JZ 1514, 0.5 nL cDNA, 3.7 pL ddH,O Fi fill 52 1 {4
R, TEDOGE B PCR AU A TN o e W A7
H: 95 °C FASPE 305,95 °C A48 55,57 °C iH 2k 30 s,
72 °C #Effi 30 s, 40 DMEHR . LA act-1 YERMPIZIEHA,
SR 2744CT P H AR B AR A B, ARSIk
A5 1) FR XU R A BR S F 6 ik, BAARS 1)7 51
DL 2,

w2 HIENGIYIFS

Table 2 Primer sequences of related genes

B 319
F: CATGAAGATCAAGATCATCGCC

act-1 R: GTGACGATGGTTTTGAACTTGT
‘ F: TCAACAGCGCTGCTCACTAT
Jat-6 R: TTCGACTGGGGTAATTGAGG
. F: CAACAGCGCTGCTCACTATT
Jat-7 R: CACCAACGGCTACAACTGTG
F: GCCTTGGATGGGATAGAG
acs-2 R: TGATGGGAAGACCACAGT
F: GTAAATCGAGTCAATACCGTGC
pod-2 R: GCGAGATTTTCTTCTGAACCTC
F: TCATGGTTGATAGAGACTACGC
Jasn-1 R: AACCAAAGCATAATAAGCGGTG
1.3 HUEAIE

FITA 9206 B A2 = VR, 45 SR A v 22 42
No SEEPEEH SPSS TS 4T, SR ANOVA
AT T PESIHT, P<0.05 Fos BT 24
2 HBRE57h
2.1 FHXMETHRZEWIP RIS ENELER

o e 3 S B IO R R v 0 B e A T
M, HoBE &8 176.25+1.38 mg % T /g, TERT
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P 1 AT, w2 B SR HUY) AALE U EE
5~25 mg/mL v FEl PN, B W BE 38, JHCXT A W7
e A U0 i) S5 el S R, HLEAT — S RO &R, 2
WBEE SN 25 mg/mL I}, T B AR 5 1l B 400 il 5 o
77.19%, WA T BT R B Sl A 5 91.28%,
X AT RE S ER2EA A T LA SRR I 0 1 P L
B AT K 4B B TR S S EAE R, AT AAE
A5 AR T HTR PEP . 23315 AALE X3 EfE
JU5 it P4 = 5D i e BE IC S 8.085+0.28 mg/mL, B
) Ath o] R U T K14 > B5CHTI i e B2 1C50 A 1.068+
0.13 mg/mL, £5RERWE—E N R E T, AALE
X BRI s AT )RR, s RN P 7 o

100
iE 60 |-
=
= wof
5 —e— BRIl
X 20 = AALE
0 L L L L L
5 10 15 20 25
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Fig.1 Inhibitory activity of AALE on pancreatic lipase
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Fig.2 Lineweaver-Burk plots of AALE against
pancreatic lipase
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2.4 FHYMEEHZEISTEFE RSB REARNEH=
[y 0=

AFSE A TSN TR I P E T 10 mmol/L
WA S e AR, I3 3 d JEIIE TNt
PRI H I =8 TG &, 451K 3 . SXF g
FHEE, AT 10 mmol/L 7 Zaj B g 28 H mppigH A4 I
TG F g W F N, x84 AY 0.96 mmol/g ¥ in =
2.35 mmol/g, iX 5 Zhang 4¢P #RiE g5 R —2, HT
T 10 mmol/L 48 25 ¥ Ji5 , /& Ig X IR 2H £k L4 N
TG & oS N RLA M 1.5 7%, RIS Th e
SET RS AR, ST BRZE HF AHEL, B8
T 60. 240, 360 pg/mL & 3 ER SR 04 = IE 0
HHLRBIRN TG SFHEATAIFEINT 16.17%. 37.45%.
34.04%, Hr 240 ng/mL #  0-25 RHEBU BN L
R, I )E 22925 PE £ 240 pg/mL X —k &,
SARWFEEE RIS, R HRIE IS S T R
JFRELZER M ER | TSR R AR I PRI TE Ik AR
MIRRI & EEP, B ST S A ) AR AT R TR EUY)
WX TN AR B R VR
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Fig.3 Effect of AALE on the TG content of wild-type
nematodes
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2Lt8, TR BAGE N, PRI a] DL RO UL et
PR, R AN B T LA I T2 A Y g D7 55 3 A 53 Ai
THBLET2 Sy 1 WA A S R B 0] 55 IR AR
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Fig.4 Effect of AALE on the relative quanti4cation of fat contents by Oil-Red-O staining in wild-type worms
TE: AL N [R) A FRZE B A BUZE Higih 21 O e fCRME I s B AN [RIAL B2 T AR HIZE HUZL O Y s it

BARAL PR W oR AR & = W IRE T 28.86%.. 4N
A 240 pg/mL &3 EA SR U SR BE IR S, B
20, L E e FRZH 220k, B 3 il s S i AR % R
FHLE, 240 pg/mL g7 3PS ERHR U A FLH AR T &
BERIKT 14.73%, g 585 B W i R i 3 85
BRI AT L) S 2 B AR NN DT & i, 3X—&5 5%
5 iR TG 45582, SR 3T U B 410
A NRERRRCR -
2.6 EX TR BRI B BB IRk AR K HE <
HEFIAHE

SR T BRI SE SRR B o 2R R KA E R Y
Sy, A FEIIE T i S SRR B X £ s A
PIRBACI AR S IE PR Fa R I s2 i . A& 5 Biows, S50
HEXF BRZAAR L, 240 ng/mL AALE A3 S 28 f fur-6.
Sfat-7 133K W3 T P (P<0.05) , 43 51k %F B8 40 1Y
0.64. 0.38 1%, TEFWHLR R P, far-6 1 far-7 It iE
RELEATG A A, FERERSIREL b T iR i i #2
R R AR P, AALE W3 A far-6. fat-
7 WERIN, FREHILANE] T AU FINR TR 1Y & s 1e,
PATTTX BAHR G & AL 2 B ER . BAh, Sl
X BEZA AR L, 240 ng/mL AALE .35 T T pod-2.
Jasn-1 32315 (P<0.01), FH 4351 g X B ZH 19 0.58.
0.63 1% . BEACISEEE pod-2 YRk diA Py 2 Bkl it
A FRALRE, EARUTR A -G e i SR EE, EfEfk L
TEHHTH A VE MR A BN 5 A, 52 ARy
BRI TR 2L W) & A 2P, T fasn-1 dmf AR T
B2 I, SRR VTR A -G B Y 5 — PR R B mER
AALE .3 N pod-2. fasn-1 3k (P<0.01), F#
BHIECHDS] T BB IR 04 A s, ARk SRR g
Wi i . A HE, 5 s IR X B4 AH L, 240 pg/mL
AALE W ENINT acs-2 0932 ik (P<0.05), HiFRik
IR X BB Y 1.87 £ . ZEFHEURNL P, acs-2 a5
E2 Y VAN S SN 3 A N Y B [ S ] L7
g A, vT LAEIEAR I RS, is Ee bR IL T H F e

L5101 B AEALD . AALE | acs-2 (142 1k, 221
AALEAT B FHGTAS NG B A fbise, e aE s s
SRR T AR LR B AR P IS O AR B 25 F
R, AALE sHI IS A G HE D ) ik, {2k
S U7 5 A SR A R S TR ) 3 6, AR T 2% s R P
s etk

3 - I Hr
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mRNAMIXFFeikH

fat-6 fat-7 acs-2  pod-2  fasn-1
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Fig.5 Effect of AALE on the expression of lipid metabolism-
related genes in wild-type nematodes
TE: S5 R E bR E N 223K, *P<0.05, **P<0.01 R
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TG S=E/IF N
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H. WK 6 Fias, AALE ANRER E K fat-6 By s
AR BX106 #REHI TG & i, W AALE BIBRAESRL
ARG T far-6, 3% 5 AALE V75 far-6 FEH k45
H—3L, far-6 1 AALE B & HERCR A & 44 5 24
. Zhang 5PV WFGEFE Y, HOBE TR A 0T LA
b AR AR T TS AR AR Y TG & i, (FU2AHERE
K fat-6 B 52728544k BX106 L AN TG ¥z, 321
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Fig.6 Effect of AALE on the TG content of BX106 strains
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