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BE HE TGS SR I FREEA TR R AE (DS) 1R FIALA .
J¥E DLEE RO RMA S VIR I VYRS B AL, IR DS A ORRE B A, MR
F-EAEAE (PPD W4, #ATEFEAMIE (GO ME#ERGERMA R4 (KEGG)
BN, G0 TR F RS R S NS S Re ). IREX db/db /NEREE AL DS A
FeA TR BETT, A2 B OE . ARBE . BERREIR . ARy WD s K E L=
P H A ALAF 4R #k AR (CSA) 5 KA qRT-PCR. Western blot. #ay% ¢ Al Fa % 21
ARSI 8% L SCSRAE SR 1 O1 (FoxO1) « 452 -1 (Atrogin-1) « NIAMFEE 1 (MuRF1) |
BEHEAHY A & RS SRR 2 (ACSS2) AR Rl 2 (CPT2) MKJRIimR4S
A3 (FABP3) Rik, HAEMRMHZITIEB RS ENL. &R IR EER
5 DS 2eHEHE S 68 A, HOHES RS AKT1. FoxOl. NFKB1. FBXO032. TRIM63 %, F
R T UEHIRMEULEE 3-F405- 25 I B (PI3K-Akt) « YCKHEEEH O (FoxO) « MPRIAE
K7 (TNF) {55 0% X 5 S U8 . o 7543 o Rk 5 A% OB L e 45 &
W ZWSR R, T AR AR DS NS I INE, SCEARHIEIR, $R A AN
77, FEAR LIS v i WL =BE H it KF, 3 InLEF4E CSA; [RIN R i FoxO1.FBX032/Atrogin-1+
TRIM63/MuRF1 J ACSS2. CPT2. FABP3 /] mRNA FIE FKIA, Frolt i 8% UUTRmE A
R G EFBETSGEE DS /N RAHRACH SV A FRE, HAE AT 6e 5 s IR A
TR #NL FoxO1 J TRz -5 AR R 24+ Atrogin-1 1 MuRF1 RikAHE.
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Abstract Objective To investigate the therapeutic mechanism of artemether in diabetic
sarcopenia ( DS) using network pharmacology and animal experiments. Methods Potential active
components and therapeutic targets were screened using artemisinin as the parent compound. The
predicted targets were intersected with DS-related targets, followed by construction of a
protein-protein interaction (PPI) network. Gene Ontology (GO) and Kyoto Encyclopedia of Genes
and Genomes (KEGG) enrichment analyses were performed to identify the key biological
processes and signaling pathways. Molecular docking was further used to evaluate the binding
affinity between artemether and core targets. The DS mouse model was established using db/db
mice, followed by artemether intervention. Fasting blood glucose, body weight, diabetes-related
symptoms, body composition, grip strength, serum and skeletal muscle triglyceride levels, and
muscle fiber cross-sectional area (CSA) were assessed. The expression levels of forkhead box O1
(FoxQ1), Atrogin-1, muscle RING finger protein 1 (MuRF1), acyl-CoA synthetase short-chain
family member 2 (ACSS2), carnitine palmitoyltransferase 2 (CPT2), and fatty acid-binding
protein 3 (FABP3) in skeletal muscle were detected by qRT-PCR, Western blot,
immunofluorescence, and immunohistochemistry. In addition, metabolomics was performed to
analyze changes in acylcarnitine metabolites in skeletal muscle. Results A total of 68
overlapping targets between artemether and diabetic sarcopenia (DS) were identified. The core
targets included AKT1, FoxO1, NFKB1, FBX032, and TRIM63, which were mainly enriched in
the phosphoinositide 3-kinase/protein kinase B (PI3K-Akt) signaling pathway, forkhead box O
(FoxQ) signaling pathway, tumor necrosis factor (TNF) signaling pathway, and insulin
resistance-related pathways. Molecular docking analysis showed that artemether exhibited
favorable binding affinity with the core targets. Animal experiments demonstrated that artemether
reduced fasting blood glucose, ameliorated metabolic symptoms, increased lean mass and grip
strength, decreased serum and skeletal muscle triglyceride levels, and increased muscle fiber
cross-sectional area (CSA) in DS mice. In addition, artemether downregulated the mRNA and
protein expression levels of FoxO1l, FBX032/Atrogin-1, TRIM63/MuRF1, ACSS2, CPT2, and
FABP3, and improved the disturbance of acylcarnitine metabolism in skeletal muscle. Conclusion
Artemether improves metabolic and skeletal muscle phenotypes in DS mice. Its effects may be
associated with the amelioration of lipid metabolic disorders and the downregulation of FoxO1
and its downstream ubiquitin-proteasome pathway-related factors Atrogin-1 and MuRF1 in

skeletal muscle.
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B bR 99 UL/ E  (diabetic sarcopenia, DS) F& 2 HUK RO B v WAB K I ZAR I &
hE, He S ERE N B B UUSUR WL BULAI DR R HEAT PR T %, AT R B REIHOR  VE B 2B,
FEHEIERA . ET. AERE KSR, SR E AR RN RATR RN, BRI R
TR SR YLD 1) UK 235 v T NS, SO HL SR B R L. A A S PR
SRA J NS AR R 0 ), 8 O B A R R AR R 286 &, 18 Ik Cartemether,
ART) 1ERIATAEY), GHEMAS SRS ER AR ESE &, 2R3 S e AR . B
FOTIZRER, i R RETE 2 AR SO B vh B R T B . AU ZH B SR 72 O IE
S P T 25 PR AL AR S B LA R AR R AP T . R A . 5 Ik i R AU 5%
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1.1 SEHKEhY)

e 6 F# SPF 2l db/db /N (BKS-Lepre™2C47/Gpt) K [A] B HS < [R5 B A= 78 xof
MV (CS7TBLKS/IGpt) 1ENSEIRENIY), 40 8 K. db/db /NRCPIAIELI N 45 g, A4
RO HE/IN BRI Z 0 24 g0 I A Wit g st SR A2 JE AL TR B0 A7 BV =) [
AJHIE: SCXK () 2023-0067]. 1 7% T AL 5 KN 7 L Be SPF 5 BEIAEE, =il (20~
23) °C, FIXHEE 50%~60%, YW 12 h:12 h, AHEEUK. JFREZB KRS
PR Al ('S AP20240514-01)

1.2 25 B

I (5555 CB-NA-8052) W B e AEMBAR AR AR HE il & =
FtH i Ctriglyceride, TG) &mAAMERFI&E (585 : G1120. BC0625) MW HILHZEE T RHY
AR s RNA $2BUAFIE (5255 RC101-01) I [ 5 5L MERR AE R A IRA F]; 2xSYBR
Green Absolute qPCR Mix ($¢5: B110031) WH FilgA TAY TEKRGARAR; Hill
-3- T R I &L ( glyceraldehyde-3-phosphate dehydrogenase, GAPDH) . Y :kH#E&E H O1

(forkhead box O1, FoxO1) . WLA¥¥EE 1 (muscle RING-finger protein-1, MuRF1) .
45 #-1 (Atrogin-1)  BEEEGHEE A & BB EE SR 7L 2 (acyl-CoA synthetase short-chain



family member 2, ACSS2) , WIHARAIELFSFEHE 2 (carnitine palmitoyltransferase 2, CPT2)
IR Wi ER 45 4 B 1 3 (fatty acid-binding protein 3, FABP3) (£%5: 10494-1-AP. 82997-1-RR.
55456-1-AP. 67172-1-Ig. 16087-1-AP. 26555-1-AP. 10676-1-AP) ¥JI4 3 [H Proteintech
N G BN BBt BT Pt T (385 115-035-003. 111-035-003) 1 [ 35 [E Jackson
Immuno Research A #]; IZEPLR 1gG Pifk (Alexa Fluor™ 488) (175 : A-11008) 4 H 3
Thermo fisher scientific A F]; FURNEFKE I (5 DAPD  (52'5: P0131) WWH i
WMoREYFEARNT,; S5 (MaxVision-HRP /%) . DAB $efik CEEWIEE)
($3'5: KIT-5020. KIT-0014) W& F A8 MG H EDHEART KA RAF .
1.3 FEMSE

/NERAREISE (KR Tecniplast A, 15 3700M021) 5 HiAE{X (i [ R+ A,
M5 AGM-2200) ; 42 JIEAL CRBUEHREDMERAEAR AR, H5: ZH-YLS-13A) ;
PRE A (IR ALE 73 BT A s i A IR A\, B85 QMRO06-090H) ;4 H 3l E AL/ #r
X (%t Roche /A7), 7*5: cobas 8000) ; 4= HhHLMAN GRINERENAEEHEA R
2w, A5 HP300D s A AL B A A i U7 v LA E Leica A ], A15: EG1150 Al RH2245);

P s (B ZEISS AH], A5 CX40) ; ¥yl i 24 (494 F 3DHistech
Awd], 5. Pannoramic SCAN) ; ZIhaeREAs(Y (£E BioTek A #], 5. HIM) ; %%

JtE & PCR 1% (3£[H Applied Biosystems 2w, %5 QuantStudio 5) ; #EHUE RS (3£
Bio-Rad A#], #5: ChemiDoc XRS+) ; 5500 QTRAP Jfi i {X (3E[H Sciex AF], f5:
Qtrap 5500) ; Luna Omega Polar C18 faif % (Z£[E Phenomenex Aw], 5. BT4D) .
1.4 Fk

1.4.1 MEZE LT

14.1.1 FERE RIS 0155 1 R R 3R

JHit TCMSP 23 72 Chttps:/temsp-e.com/ ) 2 7 185 2 AH LAY LA I IRAE 400 F & Corall
bioavailability, OB) >30% /&% 252414 (drug-likeness, DL) >0.18 Jyffiikbrt, #1501k Hogs /e
TRy SO B . 75 SR, #25 BATMAN-TCM Chttp://bionet.ncpsb.org/batman-tcm/)
SwissTargetPrediction Chttp://www.swisstargetprediction.ch/) « TCMIP Chttp://www.tcmip.cn/) .
ETCM (http://www.tcmip.cn/ETCM/index.php/Home/Index/) % HERB Chttp://herb.ac.cn/) %5
ZAEIEE, 58 H R INEVERL ST AE R . B IR SS , AT R A
Ir-HE B

1.4.1.2 DS HHCHE SgE



£ GeneCards #(#%)% (https://www.genecards.org/) LA “Diabetic sarcopenia” I “Muscle
atrophy in diabetes ” A< ## 17 £ K (Relevance score>1) 5 DS I HIHE fif5 2 . I 84 OMIM
BAEPE (https://www.omim.org/) & DrugBank Chttps:/go.drugbank.com/) #H e i i #E 5 %
. ZREJSHIE DS 4R AR
1.4.1.3 HE7EMEREE R

W75 8 R AN VR TE RSy I TN SE 255 DS (#9975 #E sl ilid R 15 5 7 1) VennDiagram 6,5}
b, RIS HESE f I 2] 5 L
1.4.1.4 PPI W28 #5088 RR

P AT HEHE 5 5 N STRING %04 % (https:/string-db.org/) , Y0 i% BN “Homo sapiens” ,
M B A -5 A UM ELAEFH (protein-protein interaction, PPI) (%%, -5t A8 H A . 1A
Cytoscape 3.7.2 AT AL, FIF CytoNCA i THEBE HO L B2 ol P B A B Ok
PG A% oA P R
1.4.1.5 GO 5 KEGG E&EMT

FH RIES clusterProfiler FLX %0 ST E K AMK 1L (gene ontology, GO) DfEE:
B #5340 B4 (Kyoto Encyclopedia of Genes and Genomes, KEGG) 15 51
R EIT R DL P<0.05 A SEEVETRIE R, PRI BRI A S Tl R B OGRS 5 E
.
1.4.1.6 SCHREE R STEME RS BT 4R

FET PPI LR IR A HOR% D#E 5, 1EH Degree 1H%8 1 H55 DS AR VE R 90 ) 56 4 2 (145
NZABHAT 53 F X4 o 6 AN T B P S50 SR FH 6 R R EAT TR T, 4070z DA S F Tk
VEME—TCAR, FF IR 508 S TESs AR . B =485 S Flid AlphaFold
B FEARE, T ARG A4 45 4418 1 PubChem #45% & R 4. K] AutoDock 4.2 #fFiEAT 73+
IR R G RE, DIPPEEE S0k X G A PyMOL BT rI AL s, DAA D
S i H AT RE M 4 A 5 A ELAE R A AR
1.4.2 SEIGHHIE
1421 PR EEEH

BT /N BGOSR T 75 28 8 RS IS, 4% db/db /N BEHLA AL (Model) AT H 4

(Artemether) , [FJRFZEBUAERS VCRC A HENE CSTBL/6Y /NBRAE X IR4L (Control) , 341 8

Ho XA SRR /NR LS T8 IR R SR, T8 FBRZE /N BSR40kl G P 5 =
0.7 g/kg) o TTRCLRET A1 AEE 0 J, F¢sk 12 .
14.22 HAEARESRE

TPAERES 12 A, SRR IR BRI, =iRFHE S 3 000 r/min £5.0 15 min



(4°C) , WUMIE 7 2E0RAF T--80 °Co ¥/ RALFESS HIHLE BV L, WFERE AL (tibialis
anterior, TA) + L H AN (soleus, SOL)  EEKAFIL Cextensor digitorum longus, EDL) . Ji%
POkl (quadriceps femoris, QF) M HEM#IL (gastrocnemius, GA) , HHATFRE . AR ALEE,
TA HZRLL 10% M H AR 2, FER A0 5% 5 R DR A7 T--80 °C.
1.4.2.3 FaARA0

A TEE 0y 6. 12 A, K EADRE TARMED 24 h, WEKE, 4 CT 3000 r/min
B0 10 min JFr A RS . IR SA/NRIIUOKE., #HaR. RE. #MEE, G2/
R 1A .

AT E 0. 4. 8. 12 A AZEIK 6 h, A A% = URE O 8 1 R ik R MLl < % R
1K o

JE BN B BT SE R HEJE , 1B — il /N R E bR ST R, KRB IR
BERS, S MR B, WEERE T EEEE.

>0

HEMEREARFE BRERAR N, 5 KRR AR BON 4 E B A A 07 A0 FR I = 5 H ol 25
B HR LA S =t H 2 B R G v I P, N0 B 22 DO AR AR (X TR 30 min BA L,
7E 420 nm BKSAT FATERIIEOG EEREATIE , Bk BOGE S BIFRIEA 4 oA A ws
FEATEICN W, ZBEHM S B TG &8 (ng/g) = (Awd ») + (4dyd ) +W.

55 12 JEWHE AN BRI TR DU AT Jy o /N BR B ARITER I AT IS, SE36 N RKF-2818
PR, RGECFREME. 5 RNRMK 3 0 BUPFBIEIE AN EdE .

N TA HLVAEEEYI . 60 CREF 2h, MKUGHATHNG . KIS HE B, Je@fEFh
TIANEGE G 10 min, R 1 min, FLLRMEG 1 min, KKK B, B, (&Y
FHE RS L 5e R HE GG YA AT, 16 40 550, & /N RBENLEE 8 AT
P T IELAT 4E RS AR AR (cross-sectional area, CSA) ; &l Image) B B WIZHZ HE
et 2 R AT /3 HT o
1.4.2.4 qRT-PCR

SEHUH B ZUS RNA, Wl 5460, [y cDNA. fli[] SYBR Green i 74"
B, PRERE: 95 CTUANE 5 min; B HET 95 CAEME 15, 55 CiBK 15, 72 CHEfH
20's, 3L 45 MEH; KREM 95 C 1 min. UL GAPDH AW S HEH, RH 27T it HAH
SRk, I A TAY TREMERARER, FHIE 1.

x 1 519735

Tab.1 Primer sequences

Name Forward primer (5°-3”) Reverse primer (5°-3”)




FoxOl CTACGAGTGGATGGTGAAGAGC CCAGTTCCTTCATTCTGCACTCG

TRIM63 TACCAAGCCTGTGGTCATCCTG ACGGAAACGACCTCCAGACATG
FBX032 CTTCTCGACTGCCATCCTGGAT TCTTTTGGGCGATGCCACTCAG

AKTI GGACTACTTGCACTCCGAGAAG CATAGTGGCACCGTCCTTGATC

NFKBI GCTGCCAAAGAAGGACACGACA GGCAGGCTATTGCTCATCACAG

ILIB TGGACCTTCCAGGATGAGGACA GTTCATCTCGGAGCCTGTAGTG

GAPDH TGGCCTTCCGTGTTCCTAC GAGTTGCTGTTGAAGTCGCA

1.4.2.5 Western blot

BB B 5130 3408, 4 °CF 12500 r/min 250> 10 min, B3SO e & AR E . &
F15 xR R A 4 ¢ LIRA, 100 °CA2H4E: 10 min. {# /] 10% SDS-PAGE Hiik, 100V #%
% PVDF Ji&. 5%/B AW ¥ 3 1 h 5\ —$t (GAPDH. FoxO1. MuRF1. ACSS2. CPT2.
FABP3, #ifeLtsoy 11 500D , 4 °CHF & I - MMM RFRE =5t (1 : 15000 =EFFE 1h,
ECL KM M I1maged #3467 K BEAE, LA H 1 F/GAPDH LU AH /Al #ik

==

1.4.2.6 ‘BEIESRE FE =Y

HZ) 20 mg 2024, I 600 uL T34 80% FAF /KiFK, 4 °C 23, -80 °C i UiiE 5,4 C
12 500 r/min &0 10 min B L& . f# 4] Luna Omega Polar C18 faifik:, LL 0.1% R /K
VRN R BE e I o R T LB 55 15 9 MRM X #Mbsi2idid MultiQuant 3.0.3 3k
AR BR A ot €5 B D £ B (1) 5 e TR EA T 43 #T o
1.4.2.7 B HENHR LG

TA A48 60 °CHERE 2 h, Bl 7KAL 51T 95 °C EDTA HiJ#EHE 20 min. 5%!1L=F 1L
JEE 30 min, SIS FoxOl —#i 4 CHELIFH TR . W Alexa Fluor 488 hric ik
JEEE 2 he & DAPL HUUERKE FFIF fr, R TR EME I ZEN Bf& i 5 K

(FoxOl £tta, difuizii) .

1.4.2.8 EHRUAR EAL M FE SR E

P s 7K 4k J5 4T 95 °C EDTA #UEE 20 min. Ha02 5 111 2 111375 43 51l 3 141, MuRF1(1:200)
Al Atrogin-1 (112000 —#HiF 4 °CH K. M HRP i =iRIFH . DAB B, Ak
%9 30s, MKIRWE. GBI CRERIK. — & 5 h R AR
1.5 Gt

KH GraphPad Prism 9 {3 T4t AT 54 K. R Shapiro-Wilk A58 PFAil 24 1E



B, FEESHMTREEE X s 1. ARBECRARRES Z90, #—SHm
HLAER ] LSD-1 Kl s 2475 ZE AT, SR Welch A2 1E H K 27 2240, 34T Dunnett’s
T3 . BIKIEREN a=0.05, LLP<0.05 NEFAGIHHE Lo

2 R

2.1 WMGEHEZSER

2.1.1 BROEME R 51 R ks R

B PE AR 5 RS I MR B R R 13 BIPR HE A 340 4, FEEHRAOEE /1 922 4,

H iR SRR > 5 DS 30H 68 N RL, WA 1.

Bl 1 SR R

Fig.1 Venn diagram of intersection targets

2.1.2 PPI M2 51% 08

HILHE 68 NAZEEHL AT STRING $idfi I8 ] Cytoscape HEAT PP 73047, #4id f 2
FOR IR BAE % Ho0 8 FoxOl. FBXO032. TRIM63. I\ & HUMUHE & 1%
M (mechanistic target of rapamycin kinase, MTOR) . AKT ZZ /A AR 1 (AKT
serine/threonine kinase 1, AKT1) . EH4Hfi/r Z&-1B (interleukin 1 beta, ILIB) . #% K+ «B
P2 1 (nuclear factor kappa B subunit 1, NFKB1) « /18 & [ p53 (tumor protein p53, TP53) .
H& A C(albumin, ALB) . ME¥ZZ/K 1 (estrogen receptor 1, ESR1) , 79 SiZita i iz
Wi LR, AR HABFE ROER AR S, 28 o B BT RUR TR E A SR B 5
A BETE TS i 3R 3% DS i A S o S .



B2 FER-DS A PPI MK

Fig. 2 PPl Network diagram of artemisinin-DS targets

2.1.3 GO Ml KEGG B&EM T

GO 73#T (F 3A) A2~k #2 (biological process, BP) 4l ffiZH 4> (cellular component,
CC) K4rF3ifE (molecular function, MF) = /NEFRE ST #E S Db TR R . BP 2094 K4
JL R A IR 2 L RE 52 IE T 15 LA SR A N 3 I 45 5 CC 2 P8 2 IRARE A Jo oA s 45
MF T2 R ERE LS & MM it 5 e st . RIS S 3 r] Aelnd 5 B0k 2 44
S s R s 70 DS KEGG g & 4 R s (BI3B) , FEail iR E w4 T
PI3K-Akt {5 518 . FoxO 5 T iHH . TNF 15 5l i DU B SR ARPTAs, X Lol i 76 e i 3
5555 WUA & B AR T th B R SR I, 1R H R T Aeld 2 il g 3L A+
il DS ffm B AR



B3 GO DREEES M KEGG 558 EE£TE

Fig.3 GO enrichment analysis and enrichment analysis of KEGG pathway

A: Results of GO enrichment analysis (including BP, CC, and MF); B: Results of KEGG pathway

enrichment analysis.

2.14 FAHEER

HEEL PPI W 4% Fh Degree {1/ 10 AN 5 (FoxO1.FBX032. TRIM63.MTOR,AKT1 .
IL1B. NFKBI1. TP53. ALB. ESR1) , LA HEEENECAEAT 20 X8 X HE4E LK 4
MR 2. SR EIR, EHEE LR O BB R S & BEMK T-5.0 keal mol ™, $E7 & H ik

55 I i BT B A A

K2 BFREZRLERRD TXERE AR

Tab. 2 Binding energies between artemether and core targets

Core target Minimum binding energy (kcal-mol™
FoxOl1 -7.8
FBXO032 -7.8
TRIM63 -6.7
MTOR -8.5
AKTI1 -9.6

IL1B -6.8



NFKBI1 -6.1

TP53 -7.9
ALB -8.4
ESR1 -89

B 4 &R SO RS TR E R
Fig. 4 Visualization of molecular docking between artemether and core targets

A: Artemether-FoxO1; B: Artemether-FBX032; C: Artemether-TRIM63; D: Artemether-mTOR;
E: Artemether-AKT1; F: Artemether-IL1B; G: Artemether-NFKB1; H: Artemether-TP53; I:
Artemether-ALB; J: Artemether-ESR1.

2.2 FYERER
2.2.1 5 F BT/ B MR X A T B IR

0 Ji, 5% BRZH AR bl , AR RS2 /)N BR 25 i ok AN o & 30 35 1 (1=7.38.,20.12, 14 P<0.001),
TN 2H TS F R /N R S BRI BE S Rk R B B 2. 12 FJE, SXTIRAMEL, BRI /NR



SRR S (=15.91, P<0.000 1) , fAFEEIN (=2.445, P<0.05) ; SHEMZHMLL,
E BN RS R T % (=6.52, P<0.001) , {AREKRAHEIN, HERLEITYE X
(=122, P>0.05) (&5 . G55 FTH, B RS ZERK DS /N2 B8 IMEKT, XN

SR R T T S S

Bl 5 & BN/ RS AR BRI (n=8)
Fig.5 The effects of artemether on fasting blood glucose and body weight of mice (#2=8)

A: Changes in fasting blood glucose levels of mice in each group; B: Changes in body weight of
P<0.001,

Fhk Fkkk

mice in each group; "P<0.05, ""P<0.01, P<0.000 1 vs Control group; *P<0.01,

#P<0.001 vs Model group.
2.2.2 H HBEN/) BROBE BRI HER B RS

LA, BIRH/NRAESE 0. 64 12 MUK E. =, JRIEER LI EEY
(¥ P<0.05) o SEMAMEL, BHBEALE 0 H S fabr =R A RE, (HAE 6 R JUKE .
B JRE B L IE RS T M (25 P<0.01) 5 & 12 JE IR K A0 BRI E B AR (1
P<0.05) , #rEE., FEEED, HERLSG AR L. FRIER, SR AE—ERE L
BB AN “ =27 SR (W 3D

£3 BEERSTHDNRBERFREROEE (1=6~8, x+s)

Tab.3 The effects of Artemether on diabetic symptoms in mice (n=6-8, xxs)

Water intake Food intake Urine weight Feces weight

Week Group
(9/24 h) (9/24 h) (9/24 h) (9/24 h)
Control 3.2540.58 3.2740.76 1.1440.36 0.48+0.14
0 Model 13.5143.80™  5.61#0.82"""  12.23#43.39"" 2.2640.65™"

Artemether 13.17x2.97 5.5940.65 12.78+4.6 2.1240.32



Control 2.89+1.40 2.374.42 1.0840.29 0.78#0.11
6 Model 35.2346.59™"  7.5140.63"™""  31.3315.60""" 3.244 .45
Artemether ~ 9.2343.08##  4.8340.58%# 92742 72## 1.7540.34%

Control 3.04+0.88 2.4040.62 0.9640.74 0.8840.19
12 Model 21.9346.83" 5.06+.75 18.9246.02™ 1.8640.78"
Artemether 8.54+2.65" 3.7040.51 7.712.71% 1.5540.32

ook EEre

*P<0.05, 7'P<0.01, "*P<0.001, " P<0.000 1 vs control group; *P<0.05, #P<0.01, ***P<0.000 1

vs model group.

2.2.3 EHBEN/S AR B AT B e

L HRALAR B, B AH /) BRUEE Y o B B R RIS (=7.61, P<0.0001) , JIRJI; o7 & i 35 1
I (1=5.18, P<0.01) (E 6A) . SHIHALY, & H BEAE AR RN (1=3.14, P<0.01),
(B[R] PR BE 5 R R3S N (=3.36, P<0.05) . BHR/KGEILEERL. SHRAMLL,
B AH /N RN BB DRSS (=273, P<0.05) , & HERZHHN) BEW 8 (=213, P<0.05) (K
6B) o AR, H B R E b PR ) BRI A o O s HL

B 6 & B AR B AU (n=6~8)

Fig. 6 The effects of artemether on body composition and grip strength of mice (n=6-8)

A: Comparison of body composition among groups of mice (lean meat mass, fat mass and free

water mass); B: Comparison of grip strength among groups of mice; “P<0.05,""P<0.01,

L

P<0.000 1 vs control group; *P<0.05, *#P<0.01 vs model group.

2.2.4 EHBEN/DBE VR E XA A BRI

3 RRLAREL, BIRIZH/NR Y GAL TA. SOL & EDL JiR &R (16a=17.40, tra=11.67,
tsoL=3.406, trpL=2.851, 4 P<<0.05) (& 7), [FJI CSA ¥&/N (+=13.78, P<0.000 1, ] 8A-8B) .
i T TR S LR R & N (38 P>0.05) , HAE RN T WIA4E CSA (1=3.92,
P<0.01) . WLE4E CSA 73 Ai kbl (& 8C-8D) &on, AL d KHLLT4E (CSA>1 250 pm?)
LIPS (=3.14, P<0.01) , TiZHGIFE R PRk TE THE (=2.73, P<0.05) . DL L45



S, TR RERE SO BE R /N B IL 22 4, (R 4ESS R KR

B 7 BB REBRIERNEN (n1=6~8)

Fig. 7 The effects of artemether on skeletal muscle weight of mice (7=6-8)

A: Representative images of skeletal muscles >40; B-E: Comparison of the weights of TA, EDL,
GA, SOL muscles; “P<0.05, *"P<0.01,

Fhkk

P<0.000 1 vs Control group.

&l 8 & F BN BE B R AR IR (n=6)

Fig. 8 The effects of artemether on skeletal muscle weight and cross-sectional area of

muscle fibers of mice (7=6)

A: Representative HE staining images; B: Quantitative analysis of muscle fiber CSA; C:

Distribution proportion of CSA of muscle fibers; D: Proportion of large muscle fibers (CSA>1



250 pm2); “"P<0.01, "P<0.0001 vs Control group; *P<0.05, #P<0.01 vs Model group.
2.2.5 EREBEN/DRILE X B TG S BIEW

w9 fs, SXTRRAALL, BN RIS X B #LT R TG K& (:=3.87.
5.60, P<0.000 1) . 25 HBT1U5, M5 BRIV TG &&= FEK (=3.67. 2.47, ¥ P<0.05) .
DA g IR, H R BAGE A AGE DS /R RS M Re IR 3L, IR E BN B T T
e

B9 & RN /NRILE R B BUL=BH & BREW (n=6)
Fig. 9 The effects of Artemether on serum and skeletal muscle triglyceride content in mice
(n=6)
“P<0.05, """ P<0.000 1 vs Control group; *P<0.05 vs Model group.
2.2.6 EREE/DNREBUASREAXE QRSP EY S BRI
W 10 FI5E 4 P, SRR, RN R BR LR IR TR #2322 5 FABP3 J2 &
WhAb G R 1 ACSS2 FRIEII & 1 (/=7.25. 6.63, P<0.000 1) , 1Bt 2 Fi 5 5k A 5L
AR R (P<0.05) , 1M CPT2 dHHAKIEEE LTHES, HERL R L. EHBTHUG,
FABP3 5 ACSS2 i ARIEHIHRIEK (=795, 7.09, P<0.000 1) , [FIEHEA 2 F 50
PRSP R (P<0.05) , T CPT2 SREFRL B E FHEEH, HERTHRIFFE L. 4587 %
B, T T REIE I 40 FABP3 Rl ACSS2, i DS /NI B AR I R AUt 5 MR AR A 35 L



B 10 & F BN RAE BV REHECES SEIEMH (n=6)
Fig .10 The effects of artemether on the content of lipids metabolism-related proteins in

skeletal muscle of mice (7=6)
A: Representative Western blot bands; B-D: Quantitative analysis of the relative protein
expression levels of ACSS2, CPT2 and FABP3; "P<0.05, " P<0.000 1 vs Control group;
##p<0.000 1 vs Model group.
& 4 BRBDREBEIBREF RS RIOET (1=6~8, xis)
Tab .4 The effects of artemether on the content of intermediate products of skeletal muscle

lipid metabolism in mice (n=6-8, §:I:s)

Metabolite (ng/mg) Control Model Artemether
L-Carnitine 35.30+8.65 47.74+11.18" 37.38+9.20
Acetyl-L-carnitine 57.00+7.47 58.93+12.88 45.78+8 93"
Propionyl-L-camitine 0.75£0.31 0.8140.28 0.4740.21%
Butyryl-L-carnitine 2.18+0.90 2.04+0.75 1.2040.27*
Valeryl-L-carnitine 0.0620.03 0.09+0.05 0.07+ 0.03
Oleoyl-L-carnitine 39.02+19.78 61.60+29.38" 36.03+10.73"
Lauroyl-L-carnitine 0.07+0.03 0.12+0.05" 0.06+0.03"
Myristoyl-L-carnitine 0.404+0.22 0.600.33 0.45+0.23
Palmitoyl-L-carnitine 2.48+1.78 3.2241.91 1.55+0.64"
Stearoyl-L-carnitine 2.17+1.26 3.17+1.31 1.70+0.55%
9,12-Octadecadienoyl- 1.944+0.93 2.77+1.51 1.26+0.61%

L-carnitine

*P<0.05 vs Control group; “P<0.05 vs Model group.



2.2.7 EHBE/DREBAL FoxOI. FBX032. TRIM63. AKTI. NFKBI. ILIB mRNA &
BRI
FEAYAH B B AL FoxO1.FBXO032 Fl TRIM63 mRNA /K184 W 4 ¥ 5 25 TH i (=3.002

5172, 4269, 13 P<0.01) , $g7 DS R T WA ZE AR B BR B H0E , 2208 W 1ls L
BRI RIE B E T (+4.539. 5.005. 3.006, ¥J P<0.01) , FEHHLATGEELMHZ K-
BAMARE, WRZENNE AR E (B 11A-11C) . TWifE AKTI. NFKBI 1 ILIB (F&
11D-11F) () mRNA FRik/KFJ7 1, A2 50 B2 2 [ oA I 2 22 5, 7 FR AL 78 8 S5 3
AR, Ho3s v K T e 2 B L PN 2 4 B R T AR I0E PI3K/AKT 368 % Bl 4 i i s 4%
EM .

B 11 EHEB/ R E#®IL Fox0l. FBX032. TRIM63. AKTI. NFKBI. IL1B mRNA &
EHIFEH (n=6~8)
Fig.11 The effects of artemether on the expression of FoxO1, FBX032,TRIM63, AKTI,
NFKBI, IL1B mRNA in skeletal muscle of mice (n=6-8)
P<0.01, " P<0.001 vs control group; #P<0.01, ##P<0.001 vs model group.
2.2.8 NREEEN FoxO1 RBERILEE
55t LA B, B /N R B LZH 2L FoxO1 B ARIATH = (/13.90, P<0.000 1) ,

AL R T T4, FoxO1 AR IR KB R B B AIR (/=9.872, P<0.000 1) (1]
12) &



B 12 MREBEVAR S FoxO1 KA tRmas R (n=6)
Fig. 12 Immunofluorescence analysis of FoxO1 expression in mouse skeletal muscle (n =6)
A: Representative immunofluorescence images of FoxO1l (FoxO1: green; Nuclei stained with

Fkkk

DAPI: blue) >20; B: Quantitative analysis of FoxO1 fluorescence intensity; ~ P<0.000 1 vs

Control group; *#pP<0.000 1 vs Model group.
2.2.9 NREHIUL MuRF1 5 Atrogin-1 fEH4k 45 B

506 R AL LE, A YL B L4121 MuRF1 5 Atrogin-1 [ER (L FH (5 5 3510,
R PR R AR IEACE S BT E (=11.41. 5.22,5) P<0.000 1) , 1Mi&EHETHiE, —#&
BRI 5 1R 2 B 5 Y0 R R R A ] k58 (.=9.96. 3.71, 34 P<0.01) , WK 13.

& 13 /MREBIESH MuRF1 A Atrogin-1 A BHER (n=6)
Fig.13 Immunohistochemical analysis of MuRF1 and Atrogin-1 expression in mouse
skeletal muscle (n =6)

A: Representative immunohistochemical staining images >20; B: Quantitative analysis of MuRF1

positive expression; C: Quantitative analysis of Atrogin-1 positive expression; “P<0.001,

Fkkk

P<0.000 1 vs control group; #P<0.01, *#P<0.000 1 vs model group.

2.2.10 EHBST/DREEIL FoxO1. Atrogin-1. MuRF1 5 5 RiE 7KK 520
Ex iR AR b, BER 2 8% L FoxO1. Atrogin-1.MuRF1 5 4%k i (1=2.70.3.69+

5.16, 1 P<0.05) ; S5EAIHAMLL, & FEY FoxO1. Atrogin-1 & (7K PR R (=2.81.

7.68, ¥J P<0.05) , MuRF1 FiETFETREES, HERLGIFFEEL (B 13) « X4



5 qRT-PCR &% —2, &/ TREv A T8 FoxOl Mg K H FiF E3 12 RIEHN
Atrogin-1 Ml MuRF1 B3k, &8 ULE B R, ek DS.

14 EHFETDN BB BUEZLF FoxO1. Atrogin-1 fl MuRF1 & HFRIE/KF R (n=6)
Fig .14 The effects of Artemether on the protein expression levels of FoxO1, Atrogin-1, and
MuRF1 in mouse skeletal muscle (n =6)

A: Representative Western blot bands; B-D: Relative protein expression level of FoxO1,
Atrogin-1 and MuRF1; “P<0.05, ""P<0.01,

*kK

P<0.001 vs Control group; *P<0.05, ##P<0.000 1
vs Model group.

3t

DS KIFHLHIE A, H TGRSR Z Re 5 200, BRI SR B 1 AR5 LR R 7 XL
DT I B BRI E L AW TN 22100, 454 %42 ) db/db
ANRAR A SER, RGHRDS T R AN ——F FRESGE DS AE R B

AT 5 AR T TS TRk R 24 A R B B R e R E N R — A, B A
HRIAL 2R SRR S i A R R Y, oy el AR sE, B RkAE S AKT1. FOXOL1.
TRIM63 %5 4% 08 U AR B I A5 B 5, $om HonT el i 1 F T B 0GB B FURFENLA R
PR

AR S R B IR, R B DS /MR S IS, SeEpE Rw AR . &K
A WE A T B R R M B S RS WS SRE SN B M SRR AL AR P AR
MR G Z BN RIA S, o R R RERE, MRSk RIRAR T mobE R 6
UG o 55— 5T, AR 70 R B I B S T B 2 AN BT UL A B0 . SIRERAIE S,
TR R /N OB BT & AR CSA, Hiil B 8L FoxO1 MFRIL, J£F i FiiF E3
2 FIEFENG Atrogin-1 F1 MURFL [1)3R1A . FoxO % 53¢ K A h A B B L2 48 R A% 00 1



B AL EREIRR SR R EIRA T, M HaeR s, SCld uEE A R T S5
LA 2451, FoxO1-Atrogin-1/MuRFL 2 /- SR [z R RAR & BBk, 7EVLR. B
PRIV B 7 S L 45 vh 3945 BE S 8], AR A R AR, T KRR 23 ) DS /R
H LR FoxOL1 I iz - AR RIS A R 73R8, X —Z R 511 ATEHABEAN
SRR A5 B IR 40 2R 40 08— B S H ) B R ULIY £ 1 PR AR 2 L2 DS 1A% 0 3R 3) 77
PR L AR T8N FR K S0 DS 2 LA “ R FRRE AL R L X L.

REIETT AR A /) B R 2 ik 3 BB AL T3 3 20 AR AS , HLAAPT B e i e =)
SRS & AR DA4E R R ARG 00 KGRI SE, B MRS T BE AR UPIR S S, AL
A ER T BRI e RV FEIRAS ) AR AR MO ARUDIR A T8, i PRV (A I & T B2, JRRILH IR
Wit & W o BeAh, AT 7T 45 B R OR T R 25 PR AR IR R L = H K, 9
FABP3 Jx ACSS2 S iRt MG 3k, A ARAQISS b () 7= 4%, S L mT e S 2t AR i
ATHIAE 28 8, BRI A B R 5 ik 4% 0 [ B ol 2D S 67 P R AR, M T sk % UL =3 6 i
Tk, HARES 5N DS FAR ML,

25 BRTIR, 8 2B M K SIS IR SRR W, 7 R AT 2% DS /N B AR
FNARR, HAERTW RS SCE IR T # UL FoxOL A& T ifFiz & - & A R Ao 2 A1
KT Atrogin-1 Al MuRF1 FRIAAHIE . AHIT 78 E X WA 18 H Bk RGP0 . ]2 A
SR KR ARG YT DS. SR MAATE—E 1 RBRYE. Bk, $h= 5 —ZRpRpEZim i Bk
PLH, e DA A TR A S TRV AR IR R R 3 s LR, BhIFEAAL IR T-HEME N B, AR B RE 1k
B LAY S IR e s s, R TF R AR SEgs:, MLHISE 2 AL A fr it — 2
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