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FEZEIEN: IR £ &M E 568 (multiple myeloma, MM)H#H [ﬂl?%élz{/tﬁ:}"ﬂ:%w(growth differentiation factor 15,
GDF13S) Y ZRIA T S ARG IRFEAR IR, WIAHRITGDEISAEMM A A= & J' K il Ja PPl 7 v e/ . ik
MMEFE 24451, [FIH20 05 (A 1E 5 FAE X B2 o SR JH ARG A 928 TR B 30 56; (enzyme-linked immunosorbent assay, ELISA):
DUMMEZE FDF BRI GDF1S/AKY-, WA G ROk, Z55R: MMALINLE GDF1S/KF-W i i 7% 41 [ (1.37+0.64) ng/mL
vs (0.1440.06) ng/mL, P<0.01], PR/ Z S (international staging system, 1SS) I £ 2 ML1E GDF 157K - HH R = F 1SS (1+11) 3
[(1.5740.48) ng/mL vs (0.77+0.34) ng/mL, P<0.05], MM/& L% GDF15/K -5 IfiL i BATERE Gy BRAE I (monoclonal proteins,
MEEFZRF L B2 IR AR A AL AP 2 52 IEAHDC (P<0.05) , 551 AL LI 2188 P17 ik A St /I P80 2 SR G
(P<0.08), SHEFFH . MiEAEMA . FLERIE R (lactic dehydrogenase, LDH). C i &[] (C-reactive protein, CRP). Il
57K AN AT HETC B AR (P>0.05) o 4BIMMIE# 23 PR T IS MAR UK IR RS, AR Y 1L 7
GDFIS/K - TR AW s TIMER KT R R A 3, HOH (Y 78 GDF1S/K Pt i o 8518 GDFISTERNIA
MM MG S w, 5ISSOH A DC, JFSIEME K. Rfok & /K FFIMALE ACE S IEARSE, 54MAE
METFEE R M MRITECER DS, $ERHAE S WMMAER VR A Y e £ sy TR —E 18 o GDF1S/KFAE L AIM
HERATBERA —E IR, S ol BEH T PHaY T ROV
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Expression of serum GDF15 and its clinical
significance in multiple myeloma patients

ZHAO Na, YANG Junjie

(Department of Hematology, Second Xiangya Hospital, Central South University, Changsha 410011, China)

ABSTRACT Objective: To determine the serum level of the growth differentiation factor 15 (GDF1S) in
multiple myeloma (MM) patients and analyze its level with other clinical parameters, and to
investigate its significance in the formation, development and prognosis assessment of MM.
Methods: We used enzyme-linked immunosorbent assay (ELISA) to measure the serum level
of GDF1S in an MM group (24 pre-treatment patients) and in 20 healthy controls. All patients’

clinical data were collected.
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Results: The serum GDF1S level was significantly higher in the MM group [(1.3740.64) ng/mL]
than in the normal control group [(0.14+0.06) ng/mL, P<0.01]. The mean serum GDF15 level
in the MM patients in ISS stage III was (1.57+0.48) ng/mL, significantly higher than that of ISS
stage (I+1I) [(0.77£0.34) ng/mL, P<0.05]. There was no significant positive correlation between
the serum GDF15 level and serum monoclonal proteins (M protein) level, f2-microglobulin and
creatinemia (P<0.05), but significant inverse correlation was found between the GDF15 level with
hemoglobin concentration and platelet count respectively (P<0.05). Serum GDF15 level was not
associated with patients’ age, albumin, lactic dehydrogenase (LDH), C-reactive protein (CRP),
calcemia or leukocyte count (P>0.05). After 3 cycles of chemotherapy, patients with a>50%
reduction of M protein had a significant reduction of GDF15, while for the patients whose M
protein did not decrease obviously, their corresponding serum GDF1S5 level increased.

Conclusion: The serum GDFIS level may reflect the tumor burden in the MM patients, which
increases obviously, is related with ISS, positively correlated with serum M protein level, p2-
microglobulin level, serum creatinine and negatively with hemoglobin concentration and platelet
count. The change of serum GDF1S level has some relation with the extent of M protein reduction,

suggesting it may be used as a marker for therapy response.

multiple myeloma; serum; growth differentiation factor 15; monoclonal protein

E%@X#gﬁ‘@’%%@(multiple myeloma, MM)
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& NATxE B I G B A bR e AR R R rh Tl
YERVGR B 3 — 25 mg, -4 A1 P B e o i
T8 I BE R 46 A AR BOR B L PSR I,
[F] 1E # AJ8] 78 5 1 41 Bl (mesenchymal stem cells
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£83 8] 78 5 1 41 il (mesenchymal stem cells from
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AREHE, AL &K BMM-MSCs i 3 K £ 151
WALA 5% 002 . Corre %5 B FH M B 21) 352 [H 6 34
PRSI KB, MM-MSCsH 1454 53 % 1k i 3
N, f351L-6. DKK1FIE KL F15(growth
differentiation factor 15, GDFIS)%O

GDF15/&Bootcov ¥ I7E19974F 1 YA il 1) —
Pl 5L AE K N7 (TGERHE R b — 1), 24Af
i 44 A L0 240 B A i P11 (macrophage inhibitory
cytokine-1, MIC-1), Bl J5 SRR AR N w80 B AT A TR
T BREEEESKEER . EEAEPIR A BUR
-1, GDF1s7 L IEFAE R, GDFISIUTENG
Fhrp KOV 28 4 8] 4 v b Rk, AR AR SE AR
1, GDFISHYRL B R KAHRH WL GDF1sH]

AT R I G A R AT T, HE T
it it 24 %5 05 A E iR 1 ok g R DO i i
GDF 157K - 78 SE A b 4l S 7R 17 W8 A A9 I PR iz FH
Yrfl, SEWIZ WA (E0) e L BUE A G filhn,
L7/ GDF 157K *F- 25 & Hi 51 it ¢ 55 P B it (prostate-
specific antigen, PSA)RENS I & $2 & A 51 it I
LW R S R, B R EE A N i
GDF15/KF-HICA19-9RE % B & 46 /= i it 9 1 12
WA AR 1000 AN, I3 GDF 1S /K S By T R
S5 W Ji E e (N IE W 1 20 ok S B R | (2 2B M
R MG, I HA BN mE R E LA K
SRR Al S7 B S BR Y BRI, R
PN SR B UL GDF 1S ) A (B 5 9k 00 45 55 6 D) &
s A P NIk, GDF1SHFR N it el ik b
R A 2080 A M br a2 —

R GDFLSTE LR T m iR 2, {1
MR 2 48 R iz I F I s i AR E 0L . 618
TEmRNAK ik 2 & [ KF, MM-MSCsi=E 1
GDF1S¥W & & T 1E® N, HGDF1SHAI{E i & fff
T A E MM M O L P-6 20 Jifd 2k 1 5 A% MM 4H it 1
K, FFAETE S MOLP-6 40 I Bk 77 A i 245 ; MMR
H BB GDE1S/KFAHANE MLGDF15 /KA 1R
SR I TE AR SR 24

YT GDF1SAEMMJ7 I {900 A5 WF 58 245 5 DL R afi.
15 GDF1STESLARIE 2 W . o | ) fiil J= Tl T . 30
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MM 75 T B A A B . AR SCHl o BF 5
WIAMME 17 GDF1S/K -, R H 51k KT8 b
FIAR S, TR ALY J5 GDF1S/K - RIMER
AR, MM E B BUG TG R A 2%
AR

1 WERE57FE

1.1 — &R

WeHE20124F4 H 11 H 16 R KM AME B
MR R 2 1) 2400 16 MM R Z 3697 17 A S o g
i BB AT 3T ARG AR AR AS o 2445197 96 HR
Hh B s, Lkl Fii%42~73(58.83£8.22)
% 1 Eﬁi‘ﬁ%ﬁ?\éfﬁ(imemaﬁonal staging system, ISS)ﬁ}
WibndE, U241, 10846, 1118k, 1gGAL13
B, 1gARISH], FEaETI3H . 4 &R B2 WS R
20014FWHO MMiZWitrifE™! . g B HVAD (K
FH/ 2 Z2 B/ M FE KRB ) 7 R IE ALY . IR
[) 301 2 0 {51 44 A6 IE 5 A AE VT RE L, Hirp B PR 13451,
L7, AR S2~77(59.2526.06) %, 0 REE AN
HIGIRZORL, SIS 4 1 3k Rl &

1.2 WFFF &
i P 73 8 e B A B A R A s R R LK i

*F1 MM ARIEFEITIRAME GDF15 KFELEER

2 mL, 2500 r/minf.0>15 min, WHEME, &
T=70 COKFATHARAFFI o SR BEEIBC H0 22 1% P a6
(enzyme-linked immunosorbnent assay, ELISA)fa{l
MM B OE 5 % B2 13 GDF1S 7K il &1 F
K [ER&D Systerms/A 1), FRAEFLUEH] 43647 .

1.3 GitE4b iR

K HISPSS17.0 40 R A E A T AR Ab 21 5 Bl
DAPEC bR 25 (xts) Frn 3 RHIKLES . PearsonAfl ¢
MG AT . P<0.0STA N 22 S A G it oF

24 B

2.1 YIiEMME & M5 GDF157k F
WIVEMM B 3 1175 GDE1S7K - B 8 & F 1 % X
WAZH (t=5.678, P<0.001; 1),

2.2 MiEGDFIS/KEEFERERENXR
2.2.1 R REISSHHMM & 4 o 7 GDF15K-F

1SS I11 /& 3 GDF1S/K B i & T1SS
(I+1D) B (t=—2.466, P=0.046; F2).

Table 1 Comparison of the serum GDF15 level between MM patients and the healthy controls

e n M7 GDF15 /K- /(ng/mL)
MM £ 24 1.37 £0.64"

IEF X R 20 0.14 +0.06

"P<0.01 vs TEH X HE 4L

52 ISS(I+I1) #A5 11 #8 MM £ 7% GDF15 /K EELE

Table 2 Comparison of the serum GDF15 level between ISS stage (I+1I) and ISS stage III MM patients

1SS 433 n 1% GDF15 /K- /(ng/mL)
(1+11) 38 6 0.77 £ 0.34

111 1 18 1.57 £ 0.48

"P<0.05 vs 111 11

2.2.2 GDF15/K-F 56 K47 45 36 47 09 48 % M

YT IgAR FRAERIMM R Z 1500, ARFsE H
I3 M 1345 1g G L % GDF1S /K- K HAH B 1ML MK 1
K BYAH OGP . TgGRY 35 13 GDF 157K - 5 M A
KA IEA G (P<0.01, #3).

MM L1 GDF15 /K5 137 B2 i BR B A

M ILEF K- S IEARSE (P<0.01), 5 HF ML E A
i DA S/ E 5 DG (P<0.0S, 363).

{HJEMM R L7 GDF1S/KF 5 ARl L i
HHEEMA . FLERN A (lactic dehydrogenase, LDH) .
CJ W & 1 (C-reactive protein, CRP). ILE5/K>F-. 4k
JaL i AN EAETE R WAH O (P>0.05, 3K3).
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% 3 1% GDF15 /K5 MM EBEWIRIGRIEFRIIME X 1E

Table 3 Correlation between serum GDF1S$ and initial clinical parameters in MM patients

fibr AR 1gG P2 BUKEH S LDH

r —0.223 0.674  0.412 0.446 0.307
p 0.295 0.012  0.045 0.029 0.14S5

CRP Alb Ca Whbc Hb Plt
—-0.012 0.373 0.194 —0.324 —0.471 —0.594
0.997 0.073 0.363 0.123 0.020 0.002

2.2.3 GDFISKF 5miEsh AT ey X &

W 45 MM TG 835 AT TR R TT S
HJGDF157KF, HHuE #h 174k GDF 15K F-FIM & 17K
FARE RS, 15 2% B MER FKE 4 5 AT
Hi70.0, 70.5 g/LFFEF10.6, 18.1 g/L, M

% 4 WLIFRIE GDF1s K5 M ZEATHIERELE

KB R M, AR B9 I GDF 1S K TR R
M35 45 & M&E F K0 5 B AR RTAY69.6,
89.5 g/L F B LITJ546.9, 54.6 g/L, ME 1K
AR BE NI, O B Y 1LV GDF 1S K P I
(F4).

Table 4 Comparison between the change of GDF15 level and M protein after therapy

GDF15 /KF /(ng/mL)

o =g | =

M R AR NGk PEETT e
M T >50% 1 0.25 0.13
2 0.55 023
M EH < 50% 3 0.28 0.45
4 1.65 2.71

3 1 it

AT RN, FHAMMEH MIE GDF157/KF-H1
BETIE®WMEA, X5 Corre PR MMEIHF 5T
SER 5, [ SR T T BRI 4 SR — 8

MMM HERIRZ, R0 5k: 1)18
FAFOE . MR e s 2) 2005 3) RIA YT I B
TR i TISS 1, THWEEA R,
P A9, 255 B /RISS I £ 3% 1M % GDF15 /K B
BE T I TISS& MY S5 LR A =0
PATII 5 (1410) 3] 22 [8] () GD F 15 7K - 1 22 S P 4R
GDF15/K - 1] G815 MM i 7™ 5 2 B R E A= A7 0
Ko BETARMFFOWENS B ), B ABETS I GDF1S
JKF-E A UMM R AR A AR &5 . (R,
SR 7 T BB 72 B ML 3 GD R 1S /K - AT LAAE
R SR A= A7 I Rk S FE R

MEE 7K — B B0 MIVOIE A 2 B a2 b e
U S G AR . ABFR LI, FEARZ V]I I R
8P, GDF15/KF5ME H K IE A 12 i
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HBF5E T 134 1g G AL 3 1l iE M A I FIGDF 1S Y ¢
. 4iRE/R, GDF1sS/KF-S5MEH R IEAH
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S5 5 7 L A PR R B R £ A

L2188 K- /N B O R M MR
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VFZ B 5% 26 1B BEMS Cs g 38 3o 43 6 22 3 1l 1F 171
PP PR Y W H AT TR, CorreZEPY
() 5% 26 B GDF 15 RE % 41 7 I AR 1 6 788 4 it i) 2=
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