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ABSTRACT Objective: To observe the changes of mitophagy level in skeletal muscle of normal and collagen-induced rheumatoid
arthritis (CIA) rats under external wetness intervention, and to study the effects of external wetness on mitochondrial autophagy. Methods:
Twenty-four SPF male SD rats were divided into 4 groups randomly: normal rat group (Con group), damp pathogen intervention normal
rat group (Damp group), CIA rat group (CIA group), damp pathogen intervention CIA rat group (CIA+Damp group). The bovine type II
collagen emulsifier-induced arthritis model was established by the method of secondary immunization. From the day after the model was
established, the rats in Damp group and CIA+Damp group were placed in an artificial climate incubator, carry out dampness intervention.
After 60 days, the skeletal muscle tissue was collected, and the morphology of mitochondria was observed by transmission electron
microscope. The contents of adenosine triphosphate (ATP) and reactive oxygen species (ROS) in skeletal muscle were detected by
ELISA. RT-PCR and western blot detected the expression of AMP-activated protein kinase (AMPK), microtubule-associated protein 1
light chain 3 (LC3B), translocase of outer mitochondrial membrane 20 (TOMM20) and PGC-1« in skeletal muscle tissue, and the LC3-I-
I/LC3-I ratio was calculated. Results: With the increase of dampness intervention, the joint index of rats in each group was increased
compared with the Con group. In the Damp group, the joint bone injuries and the mitochondrial deformation were slight. The ATP
levels were decreased, while the ROS levels were rose in the skeletal muscle. In terms of mRNA level, the expression of AMPK and
LC3B were increased, while the TOMM20 was decreased. In terms of protein expression levels, TOMM20 and PGC-1a were decreased,
LC3-II/LC3-I ratio was increased. Compared with the CIA group, the joint index of rats in CIA+Damp group increased, the joint bone de-

struction was aggravated and the morphological deformation were serious. The ATP levels were decreased, while the ROS levels were
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rose in the skeletal muscle. At the mRNA level, the expression of AMPK and LC3B were decreased , the TOMM20 was increased. At the
protein level, the PGC-1a was declined, the TOMM20 was increased, and the ratio of LC3-II/LC3-I was increased. Conclusion: The in-

tervention of dampness could cause mitochondrial damage, lead to increasement of compensatory mitochondrial autophagy in normal

rats, as well as develop mitochondrial autophagy disorders and damage mitochondrial accumulation in CIA rats.
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TR R A R TR B BAE F AR S e 0 3 R
ML FHT 5 | R R ST o WA RO A FEZR B, 2R
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T A CE B LS F EE, tR BRI R LA A
iREL UME 5 RA B A BRI IEAHDCHES, 3 hn RA B3
T AT Bl i B 54T B4 e A KU ™ BRI, 65 NS 2 R O
TG ST HILAGE B R I, T 2 XU 1T R B4 e R L
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FEERATIRE SRS N EERE, 5B BN SR AT BERE AT 25
YIAHIES, A3 322838 i WA B B Lo (4 S A RO KT A A
P HEE S I AU 3ty oK = i |2 TR UNEL v S A ]

1 AR5 07

1.1 L5

SPF £ SD KR, B, 24 H KRBT E: 180+ 20 g, Zh¥) &4
TE5 : SCXK (3% )2019-0010, 1 H i DUAR (Fb 50 ) A P4 AR A [
PNHEl PSR E i 25 0.5°C 2R A 12 W12 h IF R RO
IR, A E Yok, ShYsSis)r R e bt h B2 ) A
TR
1.2 {XER5H

RXZ-500D #GERI N TAUM5AH OB Lr e A PR ], 45
1500 L, {5 B 0-50°C , AXHEEE 50-95%RH ) ; JEM-1011 7% 5t
B (H AT ); Synergy H1 BU4-3E KAFFRIY (36 Bio Tex
I s LYK AY (Bio-Rad, %85 . 1658034 ) ; PCR 1Y (Bio-rad, %1
5 .580BR10905); & L4l (Eppendorf, %5 .Cen-
trifUge5418) ; 4= 11 2 Jii¢ J5i ( Chondrex , S [E ) ; 5 A 56 24/
(Sigma-Aldrich, 78 [ );ATP # X7 & (Mir4 9,
MB-6913A ) ; [ Juj P4 %6 #% (Reactive oxygen species, ROS ) ; 1 il
B & (g5 2E ¥, MB-6608A ) ;RNA $2 HL ¥ (Servicebio,
G3013); =58 H be ( E 2548 [k 25300 A BR A 7], 10006818 ) 5
FEARE (E258E A5 A R 7], 80109218 ) ; HyPure TM-
Molecular Biology Grade Water (HyClone,SH30538.02); Ser-
vicebio ® RT First Strand cDNA Synthesis Kit (Servicebio,
G3330);2% SYBR Green qPCR Master Mix (None ROX)( Ser-
vicebio, G3320);LC3B #i 1& . TOMM20 #; & PGC-1 o $i¢ {&
(Abcam) .
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1K,
2.2 IMEF

A AR H ik, Damp 4 .CIA+Damp 4143 H & T AT
SRR, A3 I 2 BRI 1 O, BRI 6-8 h TSR
SR CE R AEXNEEE (RH) R (95+ 4)%, #2211 60 d.
2.3 fRARE

M 60 d )i, BT A K FRUAE EANER K 24 h, R H R R
5 10%7K A58 (0.5 mL/100 g ) FEEY , BUAE J5 R g 56 141
TR EIAL,
2.4 ¥gtRtem
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W, LUGHE 10 d W8 1 ORI ARAE B, X R TR AE R4 71T
5%, BB R R B HOR B T REGEL ALIFAr )7 R <0
g RITGEH, TEH BAEAR 5 1 43, BROCTY i 5 vh G 203l
BRREIAK 52 43, BROCTT S I A LT BE AN 5 3 4y, BROGT
R BRI A LLBEA P R K s 4 43, BROGT 2 o seA™
EPK, SR ARIE R
242 FREEWN SR RKRAGRBOCTAL, BT 4%%
B W R E 24 h, )5 B T EDTA B85 (15%, pH 8.0) i
£5 20 d, B0 3 d 3R 1 VK, R FH 7 A1 1 S G 00 0 2 B B4
243 BERNGHREBENE G FEMHIHEZ, 7 4C
TYIALZY 1 mm® /B i85 A% 6 35 4 R B S i L A T35
SR SRS PR T L SR WUR R 4 FZR R A 25
24.4 BEAL ATP.ROS S ERME R A G % W B
FE T (ELISA) , FLAGE BRF4 IR0 & i I 5 51 7 .
245 KR EBBRINEREBEXEBERFEMN mRNA 3 RiE 24
U CRA RT-PCR AN, ARH ML BAT T R AL
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2, FEAT AR T BV ARV = S e 5 N S PR UL
RNA, it PCR &, fILA 10 L RNA P BRRGHI A 5%, 3005 SRt
PR 2% 25 °C A5 5 min;42 °C, {475 30 min; 45505 85 C
PRI 5 s KK S Sl . PCR 473 B g 4% 4 . 95 °C il A8

10 min;95 ‘CAEPE 155,60 ‘CAEA 30 s, ILAFER 40 Y s fith 2k
65 ‘C—95 C, 44 15s FHi 0.3 'C. LIKE GAPDH BN, 38
i 27 TP E B L AMPK LC3B i mRNA A%} %
k. BIMTSIILE 1.

=1 51957
Table 1 Primer sequence table
Gene Primer sequence (5'-3") Length
Forward Primer: CTGGAGAAACCTGCCAAGTATG
GAPDH 138
Reverse Primer: GGTGGAAGAATGGGAGTTGCT
Forward Primer: TCCGAGAAGACCTTCAAACAGC
LC3B 233
Reverse Primer;: AAGAAGGCTTGGTTAGCATTGAG
Forward Primer: CACTGGATGCACTCAACACAAC
AMPK 153
Reverse Primer; TCACTACCTTCCATTCAAAGTCC
Forward Primer; GGGCTTTCCAAGTTACCTGATT
TOMM20 194

Reverse Primer: GGTGGTGGAAGAGTCTGTTGT

2.4.6 Western-blot #& il K R BB ALA L PGC-1a.LC3 1
LC3II .TOMM20 EHFIE  HAMILER 5 HRR, B
A MR E AL SRBUSE A, BCA WA IR . 10%
SDS-PAGE HLyk 4355, 110 v-60 min, FE5, 5% IS T 64
1 h, fit A PGC-1a (1:3000) LC3B (1:2000) TOMM20(1:
3000) .GAPDH(1:5000)4% 4 mL,4 CH¢®E 1178, TBST w2k, il
AZHi(1:5000 F7 %), ZIRFEIR 1 h, TBST wfijk, FHBEGALEE
6, Image J $FATHE 5 IR EAE 43T
2.5 RS

K FH SPSS 20.0 FRAFAHIEHE . TR FORHE B IES AT
2Z2FMEIFLL (vt s) Eon, ZAHRBRMAPREE T 2000
(One-Way ANOVA ), Wi L8R I LSD #8565 115 4508 A
SRR ARSI ZAFT O E G R, R HAES BE T
LA AE Kruskal-Wallis H & 38317853404, 4l Ak
JH Nemenyi B35, P<0.05 %2594 G5 X,
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RS 30 RJF CIA 46T T8 50 & 75 (P<0.05) , i 5% 40
KJa CIA 4150k W (P<0.01), ZRAGITE
o BEEWR T HREGE N, Damp 4 CIA+Damp 24 K R
185N . 5 Con 4AHLL , Damp 45645 %k FTF, 225 J6453t
2R (P>0.05); 5 CIA 414 [L, CIA+Damp 20 73550 L7,
ER TG E X (P>0.05),
32 XKERETHREREAR{FT

KRR T [ SR Y R B 2127 7F AL LA 2, Con
YR BT R 2 0TS T, 3R 3R TP O ST (s
B ETR , BCE AU i T, HEFRL LA 4544 1E % ; Damp
2K ST R R R RS M, B R AIL, ARE A i g
Fug, HEBV BN A SR IE 5 CIA 4R FOGHY 6 T8k
B A E L, R R MR R A >, B A

B psi /b, a] DU AN 2 L W RO A (0 RE ) R
55 ; CIA+Damp AR FOCTAE R IREAL, FHAaGILT
T, ] IR AT AN (0, 0 ZE O IR ™ 3, S 40
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89 -e- Con
e
2 -# Damp
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Fig.1 Rat joint inflammation index evaluation

Note: compared with Con groups , *P<0.05, **P<0.01.
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B2 XRBEXTHREHLRETL(FL - BREE,* 400,#RR:50 pm)
Fig. 2 Pathological changes in the cartilage tissue of the knee joint in rats
(Safranin-Fast green staining, X 400, scale bar = 50 um )
Note: A Con groups, B Damp groups, C CIA groups, D CIA+Damp groups.
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Fig. 3 Morphological structure of skeletal muscle mitochondria and autophagosomes in the rats of different groups
(A-D, x 3 000, scale bar =1 pm;* 10 000, scale bar = 500 nm )

Note: A and E: Con groups, B and F: Damp groups, C and G: CIA groups, D and H: CIA+Damp groups; t t (Double arrows) : Mitochondria.

3.4 KERBHEAL ATP ROS 7k F o5 CIA BEAUZE A, 1 AR 110 CIA ALK fU A5 UL ATP

W4 pis: 55 AU R BB T AR RE B ATP & i/ (P<0.05),ROS & FFH(P<0.01), 22 %A G il 2#
E R/ (P<0.01),ROS & FFH(P<0.05), 2R H S E =X,
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Fig. 4 Comparison of ATP and ROS contents of skeletal muscle in rats (xt s, n=6)

Note: compared with Con groups, *P<0.05, **P<0.01, compared with CIA groups, *P<0.05, “P<0.01.
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3.5 KRBBANLAEKBEREEZEBN mRNA BT RIEE
H2 2 AT UL: 5 Con 4 Hu#, Damp 2 K BB 5L LC3B
i) mRNA A%} 335 £ 725 (P<0.05), AMPK i) mRNA %) %
S E (P<001), ZRASIEE L CIA 4R B
LC3B ) mRNA #X} &k T+ (P<0.01),AMPK () mRNA

AN AR TR (P<0.01) , ZRA G4 E L 5 CIA 4,
CIA+Damp 41 K B % L LC3B /) mRNA X 3 1k i f A%
(P<0.05),AMPK 1y mRNA A %} 3 ik & K& ik (P<0.05),
TOMM20 i) mRNA £k T (P<0.01), 22 A G273 Lo

%* 2 AMPK,LC3B,TOMM20 mRNA #B3f FKIEE(x 5,n=6)
Table 2 AMPK, LC3B, TOMM20 Relative expression quantity(xt s, n=6)

Groups AMPK LC3B TOMM20
Con 1.01x 0.15 1.01% 0.17 1.02+ 0.19
Damp 1.43+ 0.26%* 1.33+ 0.28* 0.88+ 0.32
CIA 1.84+ 0.25%* 1.45+ 0.28%* 0.88+ 0.39
CIA+Damp 1.50+ 0.28" 1.14+ 0.27* 1.57+ 0.40%

Note: compared with Con groups , *P<0.05, **P<0.01, compared with CIA groups, “P<0.05, #P<0.01.

3.6 BEALALR PGC-1a,LC3B, TOMM20 EH %Kik

Wil 5 przR 5 Con 1 HAL, Damp 4K A ##AL PGC-la
AN IR R (P<0.01),LC3-11/LC3- T LhfAF R (P<0.
05), TOMM20 £ 1A FA AR (P<0.05) , 22 5 A Sttt 4 =
X5 CIA 2R LA HEIL PGC-la 2R FIMIXT R IA (R (P<0.01),

=3 CIA
| = Damp =g CIA+Damp

S Con

Relative Protein expression level

LC3-I/LC3- 1 TOMM20
5 PGC-1a,LC3-TI/LC3- T ,TOMM20 #g3tFKiE 7K F(xt 5,n=5)
Fig.5 Relative Protein expression levels of PGC-1a, LC3-1I/LC3- I , and TOMM20(xt s, n=5)
Note: compared with Con groups, *P< 0.05, **P<0.01, compared with CIA groups, “P<0.05, #P<0.01.
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YER, AR TRHERE & (R DA R AZ 4505, WP 22, LIRS
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HHE0,

ATP 2 PRI B ORI, T2k A A
ATP [ F I 2 ATP & F IR, BRgobi ik i g%
1. ROS JELR ARG ALBERR LI =4 , 1R IR Z B 51 ik
it ROS {44 M, i 2o VR iy % b WA R , LR g T

LC3-11/LC3- 1 FufE T (P<0.05), TOMM20 &5 (4 M Xt e ik i
FEMR(P<0.01), 2R A F T2 X, 5 CIA 41 H#, CIA+Damp
R R A MR R85 UL PGC-1a B 3R 1A B IK(P<0.05),
LC3-11/ 1 fHRER (P<0.05), TOMM20 & |- AH X335 5 T
(P<0.01), ZRAEGI¥E L,

Con Damp CIA CIA+Damp

PGC-la . e B e 92kDa
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HH Bax, fJa LRI MERER . F WG A R R ]
HOA FHE A PR ER AL UM SZ LR TR R, I 531
ROS 34111, PGC- 1o S22 P4 75 RE AR5 20k AR S AL IR
A 18 A S RO PR U, X AR LR A S5 A R ) R e R
FEE, B EN] PGC-1a i AT LR A AL BN 2k
RiRIRE 19, PGC-1a 3k FIRHRR LR AR L W) A A AR A
THRERHETRI, HAME HE 7R , PGCla AT LG T4 4F /N
HAAILP LR R A LR AR S AL IR, SN PUT | IE
M CIA REUBPUSK L ATP & 4 T %, ROS & &k T, PGC-1
o HEHFRIE T FE, BB T AT WAL AR S5 5 3, 7R SO A
13, e, ULITANE T 25 R IEH & CIA KR # UL
GALSTHATS

LRORLAAR [ IWHE 2 200 1 WGSBS
AT BRIIBE SR R 5 22 A2 IR, S Z0R PR BT 42 i ) 2 2EHL
il 22—, SZ A5 LA L SR AU 32 sty XS5 S
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) B W/ ML s B A TS, LC3B- 1L fie45 &5 A
W/ IMARRE 25 M, LC3- 11 & i, LC3-11/LC3- 1 Ui & e o —
Al U A AR A WA AR R, LC3B- 11 5 i B WeAH A2 iR 4
A, BB R, B, LC3B- 11 33A F IR H Wik s
W% . TOMM20 JEZRI RS MEFR R ), SR D048 8 3240
R FEfE B ARSCES RN, 5 Con 41AHLEL,CIA Y
Damp 41 LC3B f#§ mRNA Hixf ik Fm , LC3- 11/ LC3- 1t
{E R 3878 A WA 1 22 s TOMMR20 5 3635 B FRARER R
LR fRIG 2, Con 205 Damp 2H K BB ILZORLAAR A WK
SR . i CIA+Damp 20 LC3B 19 mRNA A% ik 2 F1 LC3-
II/LC3- 1 [L{H 5 CIA 414 [k TR, TOMM20 () mRNA FH%}
Fok MR A FIR R LI R CIA+Damp 4128k H 12
FMHl FEINB T, CIA K BB B bR &, 7
PAEORA RN, AWK TR, WAB T-HF CIA Sl Al
Yo B BRSO 107 , 200 i 3 s A4 v ober Ak 1 I
IR, AL R R 451 . ANBINTE T CIA K RBIZRi AR
i, LR B s i A ORI VE R A FR 1, S i 2 ki ik
A I AN REXT AT SRl AN B, B, 5 CIA 4 K RAHLE,
CIA-+Damp ZH K ERZRLA F WK Bk, 2R AR 52 B

LR B A7 ) £ Fh & 42983, Pink 1/Parkin , Nix/BNIP3 |
FUNDC1 ,AMPK ULK1 HMGBI 4528 [ #4A] /-S4 b ik 13 1
MR AR, AMPK 2B JILRE B2 A Y BB 28 AR 4%
XFJE T Re AR 09 SR B WA BN . ORLR B AL
JA BT, SRR PG T B, AMPK GBS MFF @R (6™, fit i
DRP1 & i 73" S LR R R, AR5 Bt A Wik e
fRARAAD . AMPK T LI HELE A [ 15, K2 & BR 22 3 A 2k
B, YERECACHPTAF2, Laker S5HF5E & ILAMPK. B R/
W, 1B 3 fE kiR A W55 0 8 M55, ESE AMPK e iE Stz
g kiR B R &AL Bb4h, AMPK 3 AICAR 306 f5 7T 1
THLRRLA I, 5 AT R b A DA T e A T M L SR A
Rk, #EmmALAERRE S ™, m HAMPK 232 & &l
Pink1/Parkin 1 Nix Z&RiA [ W55 1 R 700, R,
iz gl Al LUl AMPK-ULK]1 3@ #5210 FUNDCI (1) 3235 T
SE BRI B BER, AR T, 5 Con 414H L, Damp 21
AMPK mRNA #IX} k& LT, #8 AMPK #8076 , A liZern
R BWEIKFL T, 5 CIA 24 kL, CIA+Damp 4| AMPK mRNA
AHXFFRIA T [, 2ok B ACEA T, AMPK mRNA X
TR SRR A WEFRIA AT —2L

Zi b, AMET IS S EOEE KREAIRIIREZH, &
CIA KRR Z 1AL, 7E Con 5 Damp 20 1, AMPK mR-
NA Fik b, LC3- 11/ LC3- 1 Mo f F+ 5 , TOMM20 mRNA
FIRBAE AR KB, FERIiEsh AMPK 4 F:A948
BCAAR A LI SCELRE A BT AR . 1 CIA K BUESME T
T BRI ™, SR AA TR R IR R A, AMPK S AR
DT R BRI R B WA S /KT B R, AR SCFSE
PRIMNBRESE TN NIAHLUL R E IR, Rk A
W B A X AN RO AL R AT T IR, SRR R 1Y
Il AR P VR YT SRt TR LA -

£ % 37 ik ( References)

(] 28, BFE, 4k, 5 58 DRAEM KT B EBIER T

B[N 7P ELE, 2022,49(02): 213-216

[2] AR 4, RAHE, HE, F A T(RFRE)T " AR EFWN "R
RRGEM AT K K RAE [T E kKRR, 2020, 12(19):
51-53

[3] #kik, |2, Mo, F." RIEIR " SMRFoa Th17/Treg % Hiitik £
RUR X F SORIEL £ A FAHART 1] b ¥ EHXFFIR,
2021, 41(11): 1657-1662

[4] Z, WA, REE, F EREXTREHF0FREEA FE
FRF LR RED L EEEAERIRE A8 R AR T[] £
Hegm 2 &, 2022, 21(1): 50-54

[5] 288, ML, T4F, . LY 5 R RIR X3 K& H R 0 ah 48 %
WA R[] ZHEF K 5 F 3Rk, 2018, 53(9): 1417-1421

[6] Ngeuleu A, Allali F, Medrare L, et al. Sarcopenia in rheumatoid
arthritis: prevalence, influence of disease activity and associated
factors[J]. Rheumatol Int, 2017, 37(6): 1015-1020

[7]1 Lin JZ, Liang JJ, Ma JD, et al. Myopenia is associated with joint
damage in rheumatoid arthritis: a cross-sectional study[J]. J Cachexia
Sarcopenia Muscle, 2019, 10(2): 355-367

[8] Mito T, Vincent AE, Faitg J, et al. Mosaic dysfunction of mitophagy in
mitochondrial muscle disease[J]. Cell Metab, 2022 (2), 34: 197-208

[9] Brand DD, Latham KA, Rosloniec EF. Collagen-induced arthritis [J].
Nat Protoc, 2007, 2(5): 1269-1275

[10] Cants-Santos J, Grau-Junyent JM, Garrabou G. The Impact of
Mitochondrial Neuromuscular  Diseases [J].
Antioxidants (Basel), 2020, 9(10): 964-992

[11] Pietrosimone KM, Jin M, Poston B, et al. Collagen-induced Arthritis:
A Model for Murine Autoimmune Arthritis [J]. Bio Protoc, 2015, 5
(20): e1626

[12] Slavin MB, Memme JM, Oliveira AN, et al. Regulatory networks

Deficiencies in

coordinating mitochondrial quality control in skeletal muscle [J]. Am
J Physiol Cell Physiol, 2022, 322(5): 913-926

[13] Sharma A, Smith HJ, Yao P, et al. Causal roles of mitochondrial
dynamics in longevity and healthy aging [J]. EMBO Rep, 2019, 20
(12): e48395

[14] Wang D, Cao L, Zhou X, et al. Mitigation of honokiol on
fluoride-induced mitochondrial oxidative stress, mitochondrial
dysfunction,  and deficits  through
AMPK/PGC-1a/Sirt3[J]. J Hazard Mater, 2022, 437: 129381

[15] Pfanner N, Warscheid B, Wiedemann N. Mitochondrial proteins:
from biogenesis to functional networks [J]. Nat Rev Mol Cell Biol,
2019, 20(5): 267-284

[16] Yeo D, Kang C, Gomez-Cabrera MC, et al. Intensified mitophagy in

cognitive activating

skeletal muscle with aging is downregulated by PGC-lalpha
overexpression in vivo[J]. Free Radic Biol Med, 2019, 130: 361-368

[17] Pickles S, Vigié P, Youle RJ. Mitophagy and Quality Control
Mechanisms in Mitochondrial Maintenance [J]. Curr Biol, 2018, 28
(4): 170-185

[18] Klionsky DJ, Abdel-Aziz AK, Abdelfatah S, et al. Guidelines for the
use and interpretation of assays for monitoring autophagy (4th
edition)[J]. Autophagy, 2021, 17: 1-382

[19] Kabeya Y, Mizushima N, Ueno T, et al. LC3, a mammalian
homologue of yeast Apg8p, is localized

membranes after processing[J]. EMBO J, 2000, 19 (21): 5720-5728

(TEE 493 )

in autophagosome



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.3 FEB.2023

- 493 .

using the Charlson index. Findings from the RIETE [J]. J Thromb
Thrombolysis, 2020, 51(4): 1017-1025

[13] Nishimura T, Guyette F X, Naito H, et al. Comparison of direct oral
anticoagulant and vitamin K antagonists on outcomes among elderly
and nonelderly trauma patients [J]. J Trauma Acute Care Surg, 2020,
89(3): 514-522

(4] 253, A2, F90%, ¥ F AT KIERAN oA 577
S BB A & AR B Bk AR A AE B 22 BUR R B IRAN G 9T
ARG RN 2 BT U] F RS R T F 4 %, 2020,
24(4): 366-371

[15]  Ghukasyan
Thromboembolism as a Complication and Negative Prognostic Factor

- ScienceDirect[J]. Gastroenterology, 2020, 158(5): 1214-1215

R, Donahue T R. Cancer-Related Venous

[16] Mccarthy S, Garland J, Wong C X, et al. Coronary artery
thromboembolism from left appendage mural thrombus- a rare
complication from atrial fibrillation [J]. Forensic Sci Med Pathol,
2021, 17(3): 1-4

[17] Lang I M, Campean I A, Sadushi-Kolici R, et al. Chronic
Thromboembolic Disease and Chronic Thromboembolic Pulmonary
Hypertension[J]. Clin Chest Med, 2021, 42(1): 81-90

[18] Andreas H, Sebastian S, Alexander N, et al. The personalized
antithrombotic management of atrial fibrillation with intermediate
thromboembolic risk: a case report [J]. Eur Heart J Case Rep, 2020, 4
(5): 1-4

[19] Yamato H, Osumi S, Yanagisawa D, et al. Mo1254 - Gastrointestinal
Bleeding During Direct Oral Anticoagulant Therapy for Atrial
Fibrillation in Very Elderly Patients Aged 85 Years and Older [J].
Gastroenterology, 2019, 156(6): 735

[20] Inokoshi M, Kubota K, Yamaga E, et al. Postoperative bleeding after
dental extraction among elderly patients under anticoagulant therapy
[J]. Clin Oral Investig, 2020, 25(4): 1-9

[21] Jsaa B. Bleeding Risk in Elderly Patients Receiving Anticoagulant
Therapy: Should Dosage Be Reduced?[J]. Am J Med, 2020, 133(5):
523-524

[22] Yuen H L A, Williams T J, Mcgiffin D, et al. Chronic

thromboembolic  pulmonary hypertension from synchronous
idiopathic upper extremity deep vein thrombosis and pulmonary
embolism[J]. Ann Hematol, 2020, 99(3): 667-669

[23] Steffel J, Verhamme P, Potpara TS, et al. The 2018 European Heart
Rhythm Association Practical Guide on the use of non-vitamin K
antagonist oral anticoagulants in patients with atrial fibrilla tion [J].
Eur Heart J, 2018, 39(16): 1330-1393

[24] Wu C C, Wang C L, Lee C H, et al. Novel oral anticoagulant vs.
warfarin in elderly atrial fibrillation patients with normal, mid-range,
and reduced left ventricular ejection fraction [J]. ESC Heart Fail,
2020, 7(5): 2862-2870

[25] Gee B, Rpw A, Bc A. Reply to Standard Versus Higher Intensity
Anticoagulation for Patients With Mechanical Aortic Valve
Replacement and Additional Risk Factors for Thromboembolism[J].
Am J Cardiol, 2022, 168(2): 172-173

[26] Cohen H, CJ Dorg, Clawson S, et al. Rivaroxaban in antiphospholipid
syndrome (RAPS) protocol: a prospective, randomized controlled
phase II/III clinical trial of rivaroxaban versus warfarin in patients
with thrombotic antiphospholipid syndrome, with or without SLE[J].
Lupus, 2021, 24(10): 1087-1094

[27] Kang F, Ma Y, Cai A, et al. Meta-Analysis Evaluating the Efficacy
and Safety of Low-Intensity Warfarin for Patients >65 Years of Age
With Non-Valvular Atrial Fibrillation[J]. Am J Cardiol, 2020, 142(2):
74-82

(28] &%, = &4, B4, 5. AR A F AR JE T 3E 5 BEM 5 30 &
F it BY R hFHHmeg st [J. ¥ é b, 2021, 193):
534-538

[29] X =, #TF, EFER F. RRAZTARYIEL kMt HEE
FERLNE S B B Eh & A A B IE 9T AR A A AR I]. b B S AR
& 25, 2021, 28(3): 90-94

[30] Rowena, Brook, Oranut, et al. Real-World Direct Oral Anticoagulants
Experience in Atrial Fibrillation: Falls Risk and Low Dose
Anticoagulation are Predictive of both Bleeding and Stroke Risk [J].

Int med J, 2019, 50(11): 1359-1366

(3% 422 TT)

[20] R3E, 47, AR, 5. I 8] sk 2 & 20 % 4 Je Hela A1 £ 49 %m0
1. F B 2m e 2 4 5 3R, 2018, 40(4): 522-532

[21] FRHF, BRE, Ardk, F. AR G EAH) A8 K% B 252t 2R
FAER @A RT]. B 25 5, 2018, 29(20): 2865-2871

[22] Hung CM, Lombardo PS, Malik N, et al. AMPK/ULKI-mediated
phosphorylation of Parkin ACT domain mediates an early step in
mitophagy[J]. Sci Adv, 2021, 7(15): 4544

[23] Toyama EQ, Herzig S, Courchet J, et al. Metabolism. AMP-activated
protein kinase mediates mitochondrial fission in response to energy
stress[J]. Science, 2016, 351(6270): 275-281

[24] % & F, HRH, Wikt AMPK 3t &4k iU 2 ahR424E A [J]. &

4m 0L M 52 5 3R, 2020, 42(05): 881-887

[25] Laker RC, Drake JC, Wilson RJ, et al. Ampk phosphorylation of
Ulkl is required for targeting of mitochondria to lysosomes in
exercise-induced mitophagy[J]. Nat Commun, 2017, 8(1): 548 -560

[26] Pauly M, Daussin F, Burelle Y, et al. AMPK activation stimulates
autophagy and ameliorates muscular dystrophy in the mdx mouse
diaphragm([J]. Am J Pathol, 2012, 181(2): 583-592

[27] RKF. AMPK EAKE 4 T TR BN AR 237 BARNE R T AL
o915 A [D]. LAk E F 1%, 2020

28] F&, £ F M, 254, F. 2508 KA iR 2 KRR BEILE A2 4K
B v 0 v B R AUR[T]. £ 22 3R, 2020, 72(05): 631-642



