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Effects of growth differentiation factor-15 (GDF-15) on neurological systems,

cardiovascular diseases, and cancer progression

LIU Dong-Dong, MEI Yan-Ai’
School of Life Sciences, Fudan University, Shanghai 200433, China

Abstract: Growth differentiation factor-15 (GDF-15) is a member of the transforming growth factor beta superfamily. GDF-15
expression is dramatically upregulated during acute brain injury, cancer, cardiovascular disease, and inflammation, suggesting its
potential value as a disease biomarker. It has been suggested that GDF-15 has neurotropic effects in the nervous system. Our studies
showed that GDF-15 modulated the expression of neuronal K™ and Ca™ ion channels and increased the release of excitatory transmitter in
the medial prefrontal cortex of mice. GDF-15 is also involved in the complex modulation of cancer and cardiovascular disease. Here,
we reviewed studies involving the modulation of GDF-15 expression and its mechanisms, the primary pathological and physiological
functions of GDF-15 in neurological and cardiovascular systems, and its role in cancer progression. The biological effects and the

values of GDF-15 in basic research and clinical applications were also addressed.
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AR 90 EAR, AT PRSEIGE AL AR A TR &N HL, JEHERIBRE . A
TE 7 — M ALK KT -B (transforming growth MK /155 RAE N A 545 [ 18 4Rk
factor beta, TGF-B) M MR 51, BIAEK MU 7 -15  BIEZRER. RIEHE TGF-B KRR KRR
(growth differentiation factor-15, GDF-15). GDF-15 K AS[H {50 J5v%, GDF-15 4 iy 4 A B0 41 i
FE BRGNS Ao R T A R, Tz 5y AR -1 (macrophage inhibitory cytokine-1, MIC-
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). fafE S EA (placental bone morphoge-
netic protein, PLAB). 1 5l I 17 4= A ¥ (prostate-
derived factor, PDF). ffa k4 4LEK KT B (placental
transforming growth factor B, PTGFB) Fl19E {424t
% 2§ 35 1k & [A] (nonsteroidal anti-inflammatory drug
activated gene-1, NAG-1)!"", T4k, CHEKZH
FLRK I, GDF-15 {50 MU BT« T i F A 22 R 4
RIS D RE & 2 Mol A ALE],  IF BoAT
WA R M S B, iE B GDF-15 B B 2 A4
HEAE . 1M GDF-15 75 & 8500 A e & A i A2
) S e, A G o — AT LE A T 4 1 DA
JARITHE R

ARG T AR KT GDF-15 [ Bl Al Il R
it E, THEEMERR. LIE RF L
SEHF IR TS, AR GDF-15 7 I PR I ff) S A $ 44E
5%,

1 GDF-1594% #5451

1.1 GDF-15HERESEMFIEZERRIA

N GDF-15 ) & K47 T 19 5 Gy 4 4k 50 18 [X
12 [XF] 13 X 177, SEmNheFI—NNET,
SR T TAIAMNE T 1 23 BITE 5° o Al 37 ol & — A
AR PE X, H g 5 X K 23 59 A 238 bp Al 647
bp, AT R—>E& 308 MR IEIR I A Vs [FRE,
BRI GDF-15 ZEHR WA S AR — DN
¥, WL 303 MR E A Y. NI GDF-
ISHIRE AAS T N 29 MR ER I E 5 B
167 MR IEFR AT IE LA K C S 112 N5 3 R 11 5 324
GDF-15 ik B, FL A7 C ot Y i 24 GDF-15 ik B
B 7 AP RRTR I A B TGF-B 8 R 57 1)
e E B2 45 (cystine knot) £5 K48, # 4~ GDF-15 #if
PR 1 T DR R 45 1) e R R R VR R
&, B 5 #% furin-like 5 F B /£ RXXR X 8Y Y] J5 %
A 224 NEEERR . T E 40N 25 kDa [ A]
533 GDF-15", 3% — 24 B )3 R 75 il 4 S 5%
R AR AT o AERTE AT A I 4 i R R R T
ZAR—FER I TR, 3 A R8I
354 BT BK A GDF-15 th Al gl 43 i N g #h3 Ji vp U
— R, AT E AT S A AR 2L (extracellular
matrix, ECM) 25 &, T HAER 2 &4 RET, 5
EMC 454 (180 14 88 [ 7E SO 58 AT R s R ek 24
[¥] GDF-15, fRIF T 4 N Ifi i % 24 GDF-15 7KF
1 EMC V7€ GDF-15 Fg 2 [a] fry P4 1,

1.2 GDF-15g9%5Fi8iE

N5 GDF-15 K& KT b 524 _EJiE 1) 350 bp 22
HE R X, A8 2 MR S AEH T
o W BT X7 5 B o M R B A =4 Spl
SES A (Sp-1A, Sp-1B 1 Sp-1C), A4 5t GDF-
15 WA e i 4a P AN T8 3h T IX Y pS3
B U — AL T 57 BRI IX (57 UTR) 1) p53 A7 A1
WA T K& L AMNEAA Y5 S 16 GDF-15 [k
ik U0 R A S IARAIE B T 4 M N A S e
E NG 1) pS3/p21 ™A {5 5 3 % 5k DNA $i
i, W51 T GDF-15 (3R IE N S 40 A4 K
o T U, (HFR, GDF-15 fIRIA
FEAE p53 ARARI IS . 2 FhEA B (cycloox-
ygenase, COX) #fil 71), ik 42 1k 42 B 4 384 5 0 3 1k
24K v (peroxisome proliferator-activated receptor y, PPARY)
DA K 2 P DB AL A P4 51k el 30 A K e B [
F (early growth response 1, EGR-1) ¥4 3% K7/ 51
GDF-15 (s 803 ", MiGL MR, #
5% Al 7 NF-xB. ATF-3 #1 C/EBPB t 7] £ 5 i #%
GDF-15 [k %2,

B8 7 Bk 7 AT % GDF-15 JE PR 3 4T 5 5% i %
b, GDF-15 H [A] ) 22 W 35 4% 12 1 th 23 %} GDF-15
()6 e 2k P A B 0 . Yoshioka %5 A & B4 &
M 2 BB 1) 77 it B 2R (trichostatin A, TSA),
ANAXCAT A 1 R RS 5T 98 4 i & b GDF-15 JH3h 1 5
Spl #1 EGR-1 [ AH BLAF H AT 51 #2 GDF-15 )31k
W5, T HAE RT3 5% GDF-15 mRNA 7E# 5% 5 /K%
ffeset B BB LR R EOR S B 2
A5 e 40 ot 58 R R ) — e AL o 2 ol RS
960 20 i R DA B /b A 48 J2 I 8 41 M 1) GDF-15 S
5 (1 J3 2 7 DX 380 A7 76 %5 4R 11 FF B4k, T DNA |
=53 LA J& +55 A~ CpG Air s b 1 B kb e T
GDF-15 [f)/b s Rik, N —53 7 s B L5
7 GDF-15 Ji3F5 EGR-1 [&5&, M| 7
GDF-15 [ B 7600 22 I )53 98 240 i F1 MCE-7
YA R SRIR R, A8 A — R A 5-
R A4 -2°- Wi &M (5-Aza-2’-deoxycytidine, 5-Aza)
A THE GDF-15 AR EIS, 4k2:{f A GDF-15
()5 5 75 ) 7] {f GDF-15 ()% ik & 8% EJH 7,
VR 2 HoAth H SRS R FN G R g f o, HR B
Ik GDF-15P2, X A g 15 i 2e 40 g f ik /> GDF-
15 B[R H B4k CpG By IR A G, X WHER T
GDF-15 FIRIEEARF AL KRR G0 LA



X 4455, GDF-15EMI4 R4,

RET, FAEE ZFPAF SRS
1.3 GDF-15R4ER S S5 RIEPE

JR A A UL R S s AH AL 22 5000 o, AN JRAN
R GDF-15 7 IF 5 AR BARES 1 R H 2R b A R R
U A, B2 T RHA G, Hp 3
A CRE SR B2 A DL A K ik 2%
IR, — LA 4L GDF-15 4347 75 /N B
N2 BAFAE 25, i NJE GDF-15 7ERT 5 AR 451+
HERENBEARERIEL, WE T fRIEE
/> U i R YR GDF-15 WI7ERFAF K = 3RIA, 7ERT 41
%ﬁﬂ#ﬂ%ﬁhmm]ﬁmﬁﬂkﬁmems
FERIFEAT P A0 X B, P12 )3 31 XA 39%
FITRIE P, X AT REARABE T GDF-15 78 AN R AN 43
fEFREF . FE, AN RIE GDF-15 /£ N
Uiy XS5 22 AT e S B 7 HA— R RIA A

H AR GDF-15 4341 )72, {H 2 A 3% ik
FEARFENE N . e DL S A B RS AN R T A i 22 5%
WE, R EIRESK M) GDF-15 ik % i
AR, FEREAE AR B RS R, I A R il Z8UE
RME KRG SR O R
Hje i E J 31, GDF-15 [ 335 45 K 14 n 5277,
AN B VLR R R O LA BT 2 Y I3
GDF-15 K P A B KA mM% ™7 Hil, K

TGF -8

oo ML AE P LA B Je it A v A m

#7351 GDF-15 5% R IE 0T 78 32 BAE R AE R &2
RGN IR LA SO A b, A
U5t GDF-15 £E A [F] 55 b JT ke 21 (1) 22 20ve A )
se H A T T
1.4 GDF-15H{EA A F{ESiE

TGF-B #8K 4% TGF-pl. 2 f1 3, GDFs, ‘&

AR HE A (bone morphogenetic proteins, BMPs),
é%% ML, IR, WA RS E AP
KB &K (anti-Miillerian hormone, AMH), K#E4>
FE Y ATk BT TGE-p T2 A IT 7 &2 53 1% /

HOABMZA, NN FRAGESES, 4

& Smad KA S R (5 5 id % . TGF-B 512
EEAAE T WA T B2 AR RS TR 244 (4
W% 4 TBRI A1 TPRIT). TPRI A1 TPRII H =445
PSR R — A N i A MNRRAR S G0 s — NS IX
B —A Cumz 2R / VAR AE . Ml iE
5 TBRII £5-5 1), TRRII 7] 5 TPRI 45G TE A A =
SEAIVEIBCAR - 2R DU R AR S &4, o TRRIL 7]
i 2 1 TBRI ) SGSGSG F¥ %1l (GS Z5#43k ), f#i
A R 1L Smad B AN T A (S S E g U F,
ANDHE TR 7R, TGF-B 5 A 5% T S0 i Ay 3
i 4E Smad {6 (115 S E%, W p38/MAPK. INK,
Ras-ERK.RhoA-ROCK L 2 Cdc42/Rac 25 #I(& 1),

TGF-B

TRRII TBRI

TRRII TRRI

//\

1. TBRIFATPRIIA-F ) Smadf5 5 i #% A1 Smad/(5 = i %

 RhoA

\Cdc42lRac ' R-Smad

T T

ROCK \ PAK | Smad4

Fig. 1. TBRI and TPRII mediated Smad and non-Smad signal pathways. Apart from the activation of classical Smads signaling path-

ways, non-Smad signaling pathways can be mediated by type II or type I receptors without an apparent direct effect on Smads activa-
tion. The non-Smad signalling pathways including Cdc42/Rac, Ras, RhoA and TAK1/MEKKT1 etc. Only the best-characterized path-

ways are shown.
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£y TGF-B il K i i) — 51, GDF-15 Al i
2 ML) TGF-P SZARNUE 5 4% FHLHIEGE Smad 155
R M, AT O i P9 3F Smad {5 SR . BT
UL IR & A JR GDF-15 (1) 3 26 18 7] 3] 3 p38.
ERK1/2 PA Nz Akt ()85 2 A AT i 1E 3 0 25 3R UK
fF) 1 55988 200 0 1) 2 K AR e . k4, GDF-15 fiE
BOE PI3K/Akt 1] MAPK/ERK 15 ‘53, 411l H
R A TE 10375 15 5 100 K BRI o AT 440 f ) 9 1 B,
Johnen %5 A\ % B GDF-15 AJ 4%~ Fr i 51 & 8K
M3 AR B R B, 1X —HLH) S B GDF-15 721
i 22 70 b AR LT TRRIL, G 1 F il ERK1/2 15
S5 Stat3™7 . AHF T LE K BRI R 40 B
JitH % 7x, GDF-15 ¥ & 24 h 0] J8 i TPRIL 3%
Src A Akt/mTOR {5 Tl i, 2k 1k 1R 5 4h
) A TE (1) Ky2.1 o- MV FRAL I EREE, I i B
A FIE AR Y W GDF-15 1 & il id TRRII
0% ) Akt/mTOR A1 ERK 15 538 %t Al {2 14 L- #Y
FHIEIE Y Cayl.3 a- WAL IRIE ™, Hah, A
FH BB B 7T 45 S R, GDF-15 & 8] (15~60
min) 5% & /N B O /A, TR A T
TRRII-ERK 15 5 18 B {2 i T- R4 30 E 1) Ca,3.1 Al
Cay3.3 a- WHALH) BB, MG R HEA PP 4 o
(¥ 9 fih 7T 2% 45 1 38 0 P R B DA R TR W,
GDF-15 7E-HHXf#H£2 224t (central nervous system, CNS)
H ) /E A 5 TRRIT A3 1 4E Smad {5 5 38 % % V) AH
Ko WbAh, T WA B AR IR SR A N,
GDF-15 0 i i ¥ i CXC &1k K 7 52 1k 4 (CXC
chemokine receptor 4, CXCR4) T2 i 3 J A= K [ -7
%2 fK (epidermal growth factor receptor, EGFR) {5 &
R, WA AR A B DA RS T
GDF-15 f/E FHALEIE & T 2 M5 Sk, 1mH W
REVEF T TGF-B 324K 2 MW 2 Mt i [K 1524 . %
T GDF-15 £E5 Bl K6 97 g e 1T iz 18 ATl
5, % GDF-15 AE# D) 5 B ARE - LS| R A
FEAHEZERE L.

2 GDF-15FE#HE R GRIER

2.1 GDF-15ZECNSR4NE#LZ R Y (peripheral
nervous system, PNS)l 4% 53RiA

GDF-15 7E CNS il PNS #4 J "2 14> #i. RT-
PCR Hll Western Blotting (1] 5 R 2R, ST, il
VB S a8 B A B, KEBURIZNBR 1 IE % CNS. PNS,
O3 5 P B2 TR 2 I 40 R A e 45 4 i i) GDF-

15 /) mRNA F 2 [ Rk & # b T 3E % K KF,
8 /b 5% 5 5 40 i v L & N BE AR 3 GDF-152, 1
T T L= HH R R KRR PR Pk 2 AN o A A 281 vy
7KF- 1] GDF-15 mRNA F1#5 4, 3 H GDF-15 f it
AP A . BRIk AL, A R R =
EE AN, SCRME T IX DL el /i R
25 240 M B 38 3o s B RS 1) GDF-1557,

T GDF-15 G /NREHT 72 R I, GDF-15 R4
NRAEH ARG, SBWERERE. T = XM & Tt
FIZBHE TG, XFPERIALE /N RS A IR 25K,
FEIE 20%, [R50 il 45 32 3 il 5% R a2 AT LI
WEFFHE RERIT o [FIRE D PRI A AR 879 11 it
PE T, MAEMATCIERZ RN, B ER
GDF-15 /N B 5 RER #4287 Rl 7 (ciliary neu-
rotrophic factor, CNTF) i 5% /)N B 2 B HAH 2R AL iE
S LR R, (HRTE GDF-15 @R /N i
AbE 22 HR CNTF DL FA i 4278 75 R 7 Il R A JF
KRB0, FW] GDF-15 R/ BRI A il i 5
Mi CNTF ()2 IA 1 H IUAH B 1) % 84, 1 B3 GDF-15
Xt Fiash AU & e A BENM A EFRER B

BARTEAEFIRAES T, GDF-15 7 B AF ¥ &
R FRA AR T T ke L, (EFEREE CNS
PR R A B R AR IR G T AR E
Mo BEFLEIR, 2 X I OK TR 45 2 A 1 40 40 i
[X 35k DA R 378 2545473 DX (1) Fe i X ( AT REAFE RS R R )
{1 KR0S 4 22 0 R /N 50 43 14D /0N Jse Jof 48 B L 1) GDEF-
15 mRNA 355900, 17 0k 2 % i o3 4 B ¥ A AT AT
SO P E R v 3 ik P 2 S 00 i s ) R A AR
b ARSI B S 45 S o AR i 345 3 h AT 24 h s
153 0y X 1 6 R [\ B2 CAT X R T i Bz 2 40 48 90 4)
WK %] GDF-15 mRNA ({82 Eif, HA /N
A3 B /N B2 5 4 L S B0 GDE-15 42 [, 1 2 TR IR
JRANM I B B — At o e i e o 2 v R 2
AR E BR I, 5 68% 1K) i 1 ik 26 v 1) B
TERWG 6 h 5, I GDF-15 (/K FikF] — DA
ER I EE (KT 1200 ng/L), 1 7 KZJ5, GDE-
15 WAL TFBE T 8%, X —WF5 Eon 1 G ik 26 o
35 1) GDF-15 fE 3 KCF# EF B Bl B Rt EoR
GDF-15 7 _F iR W45 1 F s BURZS R 3R 18 K &= 1Y
s PRI AT BEAF AT — e B AR BN EE T B
2.2 GDF-15EMERGHREYFIhEE

AR /N B PR 2 B 1R 4 1R R 51 R Y Py
GDF-15 mRNA F1 8 F 800, (2 #0199 s pip 2 15
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2 Jf 0 B8 T B RIS ) 53 R AE B A2 A/ BRRT GDEF-
15 @br/NRZ A ENAAEAE B35 22 7, st E 14
JHL U T 5 A ) — Se g M PR K Rk, T ATF3,
Bad. Bcl-2 Y-t & B2 &5 1 i 8 (Caspase-8), LM
P AN 2 IS T 535 72 57 B0 i 1% i
A A ER ORI 230 kP 2 75 (%) /) B e of A5 24
b, BPAE YR GDF-15 G /I BRI AR B8 TH A% EE 43
s R 2R B, B ONS 4, PNS ABE MK
34 A 15 35 R #4215 i B (dorsal root ganglia,
DRG) ' GDF-15 () KA £ 7 KRG8 B fEH, 5
CNS LM Feas R —%, B4R GDF-15 @il
B[ DRG I T2 17 B DL K 5 A il 5% 1) B 8 7 A2 35 6
Z 5. (AR AERUNR B A RN O G,
H E A28 GDF-15 @R/ AR, HLAE LA B K
R LS ), BRI i, R LT
M REMR A B DL R T 45 AT R, PR
GDF-15 1A & ) F+ i B A (23 PNS FAE R T g
W AER, R IEA R B4 X I ph 28 T A7 3 -
SRIM Unsicker 25 NBGH IWT L 20K B, X+ GDF-15""
M GDF-15"" /N & 1% P9 0§ % 5% (medial forebrain
bundle, MFB) 43 Jl] /¥ 5 6-OHDA 14 K 5, 45|
i R U 2 G RE R 4 T Ik 2>, GDF-157"
/NRATFI AR 24% PG ICAERE, BJE GDF-15" /NRL
) MFB X35 5.5% [AFE &, mH &
F07 DA K% S PR /0N B 5 400 B 1 2 32 GDIF-15"" /NRAL A
BERBRMKY. X— KI5 &4 2 8RN
GDF-15 X 2 EL & fe #2078 F2 G VE I W 78 — 2 -
TR TEAR B ARSI SEES, AR % GDF-15 #5 ] {i i3t 4
1) 2 B R AR 22 TC I AESE,  FF rT BT i A AL /N
RO S B RS s i R AE B DL EWFRAEM T
GDF-15 %} T 2 ML Re # & o0 B A B E 1 i &8 5
EA, w2 DL & T g, X —1EH
fif GDF-15 RGBT MERWIEH, BA
HE IR = .

Br 70 2 B Re AR & on AR F Ah, AR YR T
GDF-15 %t HAh 2 ot R M E - EH. AR
JF i L >R Y5 PR TR) 78 5T T 248 B 55 43 36 7= A 1Y) GDEF-15
AT AR /)N B X 22 T 200 R %) 39 B 43 A DA B 5 fih
T ™. HMIFIY GDF-15 #E 44 A ()23 th ]
f 1t PNS 453 477 1) 0 28 76 1) il 5% 1 AR DL R JE v 7k
521, GDF-15 i 0] #0 fl] E I 4 G I 375 175 3 K B/
0 R A 25 G U AR Y. GDF-15 5% i i 4
MUIRe S1EH BT 7S A 4. <irAmaK

B2 J2 DX (1 45345 R 5 X G6Je ML 483 45 1T 551 72 /N 36 /0
Ji o 4 i 5% 15 GDF-15, {H AN 2 T i o 41 il %
& GDF-15%%), BR B R A B A B 4
BRI, (H2 K E 10 GDF-15 [ 3R 1A Hi el
PR, TENBCIRAS T AN JC E 7 W B 55 5 Wb
(1) GDF-15 /& HH:/E T & ol m &8 3 ER 1,
HA TG EiEd BRI 0. SRR A B A K
P, AT B 0 Ay M DA R A e o 4T i
LIS, A i 5 X2 TR IR it 40 e 9 GDF-15
Ik ERIE, IFMOE NF-«B (E5@E% ), BRAE
I I 40 P 38 ik GDF-15 #2381 17— AN 2 & 0 [ B
IFER . 25a iR WE5E, GDF-15 3 T /A [6] {4 4
TURERN R ot 4 A AN R AR BRAE A

MG Z % d, GDF-15 % 7 BAMAEH#T)
Resh, W H A H AL — L ThEE, JUH R 7R H E
LIRS . R B R IA 1) GDF-15 2 g i 3%
P B I 98 4 L 1) 38 B R B G 306 R G 2 1 0 I
7 %), GDF-15 784 AR BUR & ik & E T
IR P Y RN = o N 7 IR N R R
M 22 TR 50 3 BH Je e A8 3% I35 N GDF-15 iR 2 12
E S, XA R ] A AR IR 1 5
PR, (A BRERE M, BRI R — R TR
LI, ZENME W GDF-15 KT, %€
N HEAZ AR RE JTEA . BARFL A e B AR
H2E R R T EE PR S 7T, (HAX—H
SR GDE-15 76 #1£0 2 %5 b 4
5 AL E AR

IR R 9T 2 45 HR AE GDF-15 75 280 23955 2 452 4%
TR XA TOAEE BRI R RE ), T AR S
U6 2 4E % GDF-15 X 4 BUR A AL o 3 138
T R 36 S R R RS AT T R A TR A R BN
GDF-15 KB i) (24 h) 4b3# #2280, wIE I (e ik 4%
SRR DA B el B I A%, v DR R/ i A 24
Ky 2.1 BLJ Cay1.3 o- WA B8R (IR R, (HH0RL
YU AR e B IR B K IR (L) PL & Nifedipine
TR P et FE S ™ R (I,) WO B2 T B
S E] (60 min Py ) B GDF-15, T ] i i 00l wir
it EMAuE A SRS, BN T- 24 EiE
1) Cay3.1 #ll Ca,3.3 a- W HLA7L M ERILE, M
I SR A AT R IR ORI B BRI 7T 4 R
7N, GDF-15 [ T X i & o A — 2 MM a s
FEIIRESE, X IE R A HURES TS o BT iE
R TSR A VAR AE A, AT S 0 0 22 0 1 HL TS 3
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FAAPE, 782 CNS A& 2 AEEIER .

3 GDF-155L & &R

2002 4F, Brown %5 N A O IS B0 B 22 1
DA B[R A A 8 MTROAH 52 ) 4 B 2o MEEAT K IE 4 41
BEE, ORI O I P 1) 2 PE i 2R
GDF-15 (7K & 3 my TR 2ot FF Ho@ Mo T
FoAt A& Ge iy s AU R 22 1 B s, HoRki £ i
W98 KB T GDF-15 5 2 B g 2 [A] (1) 6 & 1
GDF-15 #£:0 J1 35 whARBINKG R . e, FE R
SEE LA SN AN Th B 5B T A A B A 17,
FHorpoCe i i 8 e B AR S IR AR AL . SR, O
WUAE R B uty, O UBEAE. AR B ks BL & H A
SR A FUVE I N R B IR B
IEHE 5t GDF-15 ££Co i ifiL 8 A (4 B R HL I 2 A
H BT BRI R S S
3.1 GDF-15%ELMERRBIERE RSB E
e

g B F 00 UL i 5 AN 42 338 GDF-15, {HZ1E
2B AN GRS E A S E ARE R £, DA SN BR B
B R A DU BERS, GDF-15 g & K& =4k Y,
X —HF A GDF-15 {50 M 50 o B W LR %R
o3 TN ANZ W AN EL . I s 3 GDF-15 1L K
PR ST RN, A 0 % R ) I
F 1] GDF-15 iy 7K~ S 35 vy 138 3 vy o 28 2
I HL I3 # ) GDF-15 (/K- F 5 20 E R )E £ —
MNIEMRIR R, K GDF-15 78 &l & & & 1 A
OB R R R AR A B — @ /B ). Tl Hantani
EN KB, GDF-15 "] AE 2 X 7 JE K % 0 UL
(hypertrophic cardiomyopathy, HCM) 1 /& Ifil & 4 /2
L»ZJEJE (hypertensive left ventricular hypertrophy, H-LVH)
B—NE R AEMREY), B H-LVH &% 1) GDF-
15 [MiE 7K F i3 =T HCM, [K It GDF-15 5 H-LVH
MST T 41 U 42X HCM A H-LVH B 2% 3
17IRIT I, GDF-15 Al AE K48 75 B ik £ A [F 16
IV 2

XFEE ST B df i i) 2P e Bk 25 & 9 (non ST-ele-
vation acute coronary syndrome, NSTE-ACS) & 3 it
17 2 FHIBE YT, AT RENLEI A AFRSEIRYT, KL
B Mg T GDF-15 f/kF B2 UYL mFtds
24 N A L iE B GDF-15 [#) & & K T 1 800 ng/L i,
—4EZ WA BE R ", 4R T GDF-15 /K °F 7F
NSTE-ACS ft NiGy7 h e s — M s iEH. =

GDF-15 MW LT 1 200 ng/L i, BI{ELE ST B
JEARERE WS 2 A T KT 0.01 pg/L B, FE b Ik
BBk B — WL E 14 (FRISC-ID) . 3F R A A ¥R
J7h #1825 kb, M GDF-15 IfiL i 7K *F & T 1 200
ng/L, AT 1800 ng/L [ g nf LB/ A
T IR ARSI O U AL SO HESE T 7, 2R B
GDF-15 AMUATE A Y bs &4, GDF-15 [
I3 7K P38 AT — 30 N6 T FERE 1 3% B AR 3
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