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Human Epididymis Protein 4 Predicts Progressive Fibrosis and Cardiovascular Events in Patients with

Dilated Cardiomyopathy

(Human Epididymis Protein 4 [ZHE5EEND IS T ETIEOMERM#LISFSL
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Abstract of the Thesis

Background

Cardiac fibrosis plays a crucial role in the pathogenesis of dilated cardiomyopathy (DCM). Human
epididymis protein 4 (HE4) is a secretory protein expressed in activated fibroblasts that exacerbates
tissue fibrosis. In the present study, we investigated the clinical utility of HE4 measurement in

patients with DCM and its pathophysiological role in preclinical experiments in vivo and in vitro.

Methods and Results

We measured serum HE4 levels of 87 patients with DCM. Endomyocardial biopsy expressed severe
fibrosis only in the high HE-4 group (p<0.0001). Echocardiography showed that left ventricular
end-diastolic diameter tend to decrease over time (58+7.3 to 51£6.6 mm, p<0.0001) in the low HE4
group (<59.65 pmol/L [median value]). HE4 was significantly associated with risk reduction of
mortality and cardiovascular hospitalization in multivariate Cox model. /n vivo, HE4 was highly
expressed in kidney and lung tissue of mouse, and scarcely expressed in heart. In genetically
induced DCM mouse model, HE4 expression increased in kidney but not in heart and lung. /n vitro,
supernatant from HE4-transfected human embryonic kidney cells (HEK) 293T cells enhanced
transdifferentiation of rat neonatal fibroblasts and increased expression of fibrosis-related genes,
and was accompanied by the activation of ERK signaling in cardiac fibroblasts. Treatment with an
inhibitor of upstream signal of ERK or a neutralizing HE4 antibody canceled the profibrotic

properties of HE4.

Conclusions
HE4 functions as a secretory factor activating cardiac fibroblasts, thereby inducing cardiac
interstitial fibrosis. HE4 could be a promising biomarker for assessing ongoing fibrosis and a novel

therapeutic target in DCM.
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[ B8 ] #3RBLOEREE (dilated cardiomyopathy;DCM) (ZZEEZDIEAR & ENITHED IHEHE T LRRFALT
EBEINZLBEETHY . TOFREFIEFCEN, DM OFRBEFMTFHO—D & L TETHDLHHEE
LD BIF O, BHELEOETIIESSICZEDFREBLLIEIIENRESNTINSY, ETHORMILE
Sl BIEEIINETHEELLEM o /=, . Human epididymis protein 4 (HE4) 25:8E DR IS
WTRERLTES T, EMIGRHTMEE FBREFER) NOMEICXVEBRMICHER L. HOHERANT
MENBZENTRENE, COEOSBEENS. DM ICH(T2 HE4 MPRENEDERANERE XUVZTOR
FOFEBPEBENEL., B - BBROEMENSKRFETOILELE.

[ Bik-ER ] 1OICDIMEBEEICETS HHA DEBEASHICT R HREFRICT2009F 1 A5 2018 F
12 BOMICHARE L ERAE S 2T S N7z 87 BIDFHE AT o /=, HE4 D RIE (59. 65pmol /L) T 2 BT FLEE
EI0/ECD. LEBERY D TIVERWEREZMIRE CT HE4 BEH TL Y RBREHBASNILEHETH
B EMRENT (0€0.0001) . 723, HE4 BEEICEVWTHEICHTERIKEIEIBE (eGFR) MEETH o
(p<0. 0001) , M7 HE4 {EZBELAEROBBEFH 1.8 FET7+0—L7E T3, HE4 KEBICEOTOHE
B AAERKBINY ET Y VS ORENRD SN (EZIRFRPEFOHE/) [F94E:58—51mm; p<0. 0001]. A=
ILRKR AR TR EHR O/ [FHE:90—59ml /mi; p<0. 0001]. EZBERHEDLE [FH{E:35—49%; p<0. 0001]).
ESHICCNEEHTILMEANRY FOREEXRHFECEVNZEMREN (AT S O&E: p<0.0001). %
ZEBIFICHEVTS HEA DRI LAFEREEFTHD I EMNREN. HWT. BERMNARZ=VE/ v D
ALEDMEFIIIRICEVWTDIIMBREICEITA HEA DRI TOT7 7 A IV EHERLEZ S, BlETO
HE4 RIMOBHERTORELUBELERBICTAET 2 EPHREI N/ (p=0.038) . E FOBHBBARXRTH S
Human Embryonic Kidney cells 293T (HEK 293T)#ifaIc /5 XX FZFAWTHE4 ZBFRIF= ., TOEE
IFELOEBHEFERBICNAAZLCS, B PERURHFHEROERELE S NS a-smooth
muscle actin (cSMA) % Plasminogen activator inhibitor-1 (PAI-1) DIEMAFHER SN/, S5IC. #HEA
SOFNEFMLEEA, HE4 ZBRFRF I/ HEK 293T HIROBELEFZMALEHICENT
Extracel lular Signal-regulated Kinase (ERK) BSEEICAELTVE, &5ICERK DEMALEZRET S, &
U<IZ Anti HEA$ifEEMA B LW aF v+ o ENREETo /. TORER, HHAZEUBREFEMZA S
ETHERIND LRBOBMTFMRICE (T DG LEET IERFOELEX messenger RNA EDEMHF +
velEni,

[ 8 ] 4 ZZTOMFREOEEDNSERBNAFI—N—LBYBDZIDOHTELS., ENEFEDPETHED
DRRHLICES L TWBATREMAS R E NS, £, TOBFLE LT, I DM OFEICE W TIZEIRS
D HE4 BOBOIRHES MR OER L ZRT L TLROBRHILEERE L TOSTEESRENL.

[ 4558 1 HE4 (SETHOBMLICEEL, DOMBEBICEIFBIFROEZ Y EFU Y /ROMEA X MR
ELHEET S ENTRRENE, SRLCESTIRFEL LTIE. BRERD H4 SOROBEFEEA
D ERK D 1) Y BE & A U E AL RS M A DML RS S LR S N7z, HE4 0D I i BB (3 DM
DI ABEECEST2TENSH S D EEX 5N 5,



