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Heart disease is the leading cause of death worldwide. A key
pathogenic factor in the development of lethal heart failure is loss

has been impli d in the pathological process d with
carcinogenesis, degencrative discases, stroke, and kidney ische-

of i tes. » mecha-  mia/reperfusion (I/R) injury (3, 6).
nisms of cardiomyocyte death remain unclear. Here, we discovered Anthracyelines, which comprise a class of drugs that includes
and that is, apl i doxorubicin (DOX), daunorubicin, epirubicin, and idarubicin,

cell death, as a mechanism in murine models of doxorubicin (DOX)-
and ischemia/reperfusion (I/R)-induced cardiomyopathy. In canon-
ical is and/or i ive Ripk3~'~, Miki™'~, or
Fadd™'~MIKI""~ mice, DOX-treated cardiomyocytes showed fea-
tures of typical ferroptotic cell death. Consistently, compared with
the only FDA drug for treating DOX-
induced i ici inhibition of ptosis by i
1 significantly reduced DOX cardiomyopathy. RNA-sequencing re-
sults revealed that heme oxygenase-1 (Hmox1) was significantly
up-regulated in DOX-treated murine hearts. Administering DOX to

are commonly used to treat breast cancer, leukemia, and many
other types of malignancies (7). However, the clinical use of
anthracyclines is limited by its cardiotoxic effects, which can include
irreversible degenerative cardiomyopathy and congestive heart
failure (8). Based on an analysis of three separate phase I clinical
trials, an estimated 26% of cancer patients develop DOX-related
congestive heart failure following a cumulative dose of 550 mg/m”
(9); moreover, more than half of all elderly patients with lymphoma
and survivors of childhood cancer who were treated with DOX have

g
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g
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mice induced cardiomyopathy with a rapid, systemic accumulation  a high risk of developing cardiotoxicity (10).
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Eit , ONAAEFE T AR BIRESEARIARMESIRRENE Y., MR AMYEME
HiENRLhiz  MECSHERSH. EEEEGUSR—F  EEMANES GRS
BAEERETEESATENRER. KISk , WSt a N EED HE ARG
(Necrosis ) #IJET- ( Apoptosis ) FRASEEL, AT , BEEXERFETHIHIRNRNAR | 12
AT ( Necroptosis ) . BIIE ( Autophagy ) . $%%ET- ( Ferroptosis ) . £1-
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(Pyroptosis ) . ParthanatosHFZMETAVMIRIE T SRR AIN. OIRRFBF LI
FELRBIAFEIFE TN,

AT RNAROIEEFRMAEIE T AER |, EEREGHISIINESIIHEST , 5ER
B RS MEIEIE THIFIFIN AR RO I AXERRIR R AT, RE "%t
T {RMEIFIFerrostatin-1 ( Fer-1) AILAREHEDOXSHRY OIS HHERIRS/
RETER , BOINRGINESIFIE "$Er" .

"ERIEL B RMARERAIBE RIS LS | RASHTELARESE T 5. R AT
T TEEE. SERTHERSERGSHREBECEFIRETRIEEFEEENER. TE
{EBREIBMLRTEF FAZ ek HEEEPRNERRE ( HjvRSmad4gils ) IBa ikt EaiES
FRAE "$R5EL" RAE | H—EHIASIc7allBIEE "SdE- ST HXRER | ARk
RIS RFRIE20175 Hepatology.

A B — Control 1+
100, - Control] 100 * Ripk3* }‘ "
= = } ]:» -+ Control+Fer-1J |*
2 80 i '- 801 + Ripk3“+Fer-1
g 60! L ‘- m”casan T 60-
g 40 S 401 .
® 7}
204 201
0 0
0 5 10 15 20 25 0 5 10 15 20 25
Days after DOX (20 mg/kg) injection Days after DOX (20mg/kg) injection
C - 'C::om1r0| IE]
10 Pt I =
KN-93
]'_ e KN-93+Fer-1

Now & O

Survival%)
N B
—

Ptgs2 mRNA (fold)

o Tt

o

5 10 15 F S R S S U
Days after DOX (20 mg/kg) injection Q@"b N %Q}e' S \lg}\ (\(}0 Q;*Q’\
G
E ) F
Control DOX 4 <2000
Control Mkl Fadd* Mikt- © b 24500 P bb
S ved 3
o ‘\ (’ ) - (< S1000
F > c
T\ T $5a § 500
- - - 1mm| © 7}
= o0 “w 0
5] " ‘é’\« \@.b & \\ \}\*
3 SN SR
® woum - L L
= — — — +DOX +DOX

BRIETHIHIF AT BN E DOXFERAIEFEIE DIER(E ( PNAS , Figl)

AT SHEDOXUIVSIEEFEIL T R ETFENXRIRERF , SETEIRNA-seq’k
W MAZINEES-1 (Hmox1 ) NEZE EFAsES 5Hp., H—MRAN , £RAHmox1
IHEIFI AT BB REEDOX/NR OSSR ERE | FHRIFDIELNEE | < . DNEIAT
FKESHMoxLIFRIANRIER.

BBAHMOXINMSOHARIE "$R7ET" AIVHIRMANE ? Hmox L2 EkNME SHIMATER
DRMCENIIEFAIREES , AHSMA RSB —EEK. BEFNMKET  mOaE
FENMAXRBUSHKILIER. AREERS. WEXKIHE  IERICUZIMLIZRMEE
BAIRRLIER (REEMENT ) KFFE ; MEMHmox INHIFIEERRS CirREs 7
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BRET "SIt BRMRREEMERER LRI SRR (MR , B
BRNTEREN—EFEFN. HRARBTEIXNDOXR/ NG OIFBRHI TESTE
BUER , KIADOXNEHERIASREBETN | H—PLIRIMATPAER SEAIIRIR
FEI9RE T ; MXLTIIEEHRFer-1ATE], HTDBEONERIAERI , SREFF
FERRI EMAEDOXFREEER LR OERZAATI AR AR . BRTERN
MEMFITEMPO |, ERZHIASERIENENFIMitoTEMPORTLAE RIS "$558T" | R
FOBETHRE | MTISEINBEHE T EhHAMRB S DIFRIBTEDOXIEELPRIE R K R,

L5, ERB—FEEAYOIHRIGREL | BINEAENR (in vivo ) OERIMAEE
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1 "ERIET AIRXRCLERINAE T OIERMS ( PNAS , Figb )

B | PNAIERITEERET TIZARRSAIHN A8 "XE—NRIHERAYE
BHHAR 88T KERBESHEER/\RREMEFEENSRESIE" (Thisisa
well-designed comprehensive study that contains large amount of high-quality
data from multiple transgenic mouse lines and disease models ) ; "FGiEIIHIELIE
BOMEHFRM |, XIARENEKX" ( The study is an important contribution to

the fields on ferroptosis and cardiology ) .

FEREAMNELTEFZENENE—EE | ARPAEFRTEFEHIR ( Lead
contact) . BEUUEFMRERNESHUR. EEEHCLLITAF Wei GUEIRLAN EEEZRARIR
TlkKEFAndreas LinkermannZiE AHEBITIES. PERFR EBEFRSEEMRRD
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Masayuki Yamamoto #i#% K FE ER K F RIS R TR RRIER o aEEL,
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