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[#E) BH# W5 Erythroferrone (ERFE ) 45 4k AR 18 21 & ¥ 45 [A ¥ (iron-regulatory erythroid
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[Abstract] Objective To investigate the expression of iron- regulating erythroid factors in
different types of erythropoiesis disorders. Methods From January 2016 to November 2019, the plasma
concentrations of iron-regulating erythroid factors were measured by ELISA methods in 47 patients with
different types of erythropoiesis disorders. The adaptation orientation of iron- regulating erythroid factor
expression with bone marrow erythropoiesis activities (represented by bone marrow-nucleated erythrocytes
ratio) was analyzed. Results The median plasma growth differentiation factor (GDF) 15 levels in
patients with polycythemia vera (PV), pure red cell aplasia (PRCA), autoimmune hemolytic anemia
(ATHA ), and myelodysplastic syndrome (MDS) were 266.01 ng/L (112.40, 452.37), 110.63 ng/L (81.41,
220.42), 52.11 ng/L (32.61, 171.66), and 276.53 (132.16, 525.70) ng/L, respectively, which were
significantly higher than those in normal patients with 37.45 (19.65, 57.72) ng/L (all P<0.01). The
plasma TWSGI expression levels were not significantly different in patients with PV, PRCA, AIHA, and
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MDS from those of normal patients (P >0.05). The median plasma GDF11 level in PV was 74.75 (10.95,
121.32) ng/L, which was significantly higher than 36.90 (3.38, 98.34) ng/L in normal control subjects (P <
0.01). However, no statistical differences were observed in the other three subjects (P> 0.05). The median
plasma erythroferrone (ERFE) levels in AIHA and PV were 121.76 ng/L (68.12, 343.11) and 129.63
(47.02, 170.03) ng/L, respectively, with the highest level in ATHA in all the studied types of erythropoiesis
disorders. The bone marrow-nucleated erythrocytes ratio was significantly and positively correlated with
ERFE (r=0.458, P=0.001) but not with GDF15 (r=-0.163, P=0.274), GDF11 (r=0.120, P=0.421),
and TWSG1 (r=-10.166, P=0.269). Conclusion The expression profile of iron- regulating erythroid
factors is not exactly the same in different types of erythropoiesis disorders. ERFE demonstrated the highest
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correlation with erythropoiesis activities.
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2081 MEIRPE ST IMAY R LG 40 it 22 (RAEB) 1 54 1 431,
RAEB-2 #12 f4i],MDS 2 Z i85 Il (MDS-MLD)
545, MDS AfAE4325 (MDS-U) 2 1] 1, 4% 5 2H #
VAR A1 E A S EL 2K EPO ZK-F BRI
FERETEILR 1,

—..PV.PRCA AIHA } MDS H#H 2R R
PR TR (% 2)

12 ] PV ## # ERFE.,GDF15, GDF11 43 %] H
129.63(47.02,170.03) .266.01 (112.40,452.37) . 74.75
(10.95,121.32) ng/L, ¥ 5 T 1E % X B4 (P {E Y <
0.01) , 1fii TWSGI1 & ik 7K °F hy 3428.13 (2327.94,
4785.47 )ng/L, 5 1E % X Bl 22 7 BB i2¢
X(P=0.293),

11 5] PRCA # 1Y ERFE .GDF11 . TWSGI1 1%
ik K 43 9k 48.92 (44.59, 84.83) | 21.05 (8.53,
52.03) .4115.41(2997.60, 4868.40 )ng/L, 5 1F # %} I
ZH 1 43.23 (35.18, 65.41) . 36.90 (3.38,98.34) .
4199.72(3443.44,8081.10) ng/L #f It 22 ¥ L 4 it
3 X (PEY >0.05) ;111 GDF15 [ 3R ik K FHy
110.63(81.41,220.42 ) ng/L , W i 725 T~ 1F # X FEZH )
37.45(19.65,57.72 )ng/L(P < 0.001),

12 ] AIHA H 35 5 155 X 2 A0 L4, ERFE
GDF15 £ ik /K F 7+ & (P {E ¥ <0.01) , 43 51 K

121.76 (68.12,343.11) , 52.11 (32.61,171.66) ng/L;
GDF11.TWSG1 & ik 7K ¥4 15.09 (10.31,88.06) .
2415.99(2003.33, 3183.46)ng/L, 5 1E # X} FE4H b 45
EZRTGIEE X (P=0.92.0.07),

12 I MDS 2 , H: GDF15 /K 276.53(132.16,
525.70)ng/L A1 H % HEZH 1Y 37.45(19.65,57.72)ng/L
W & 7+ (P<0.001) , 1fij ERFE,GDF11,TWSG1 /K
43 91k 40.47 (26.97,72.87) . 2.45(1.41,14.98) .
4090.02 (2447.44, 5877.57) ng/L, 5 1 & XF B8 4 1)
43.23 (35.18,65.41) . 36.90 (3.38,98.34) | 4199.72
(3443.44, 8081.10) ng/L A He 22 S ¥ o4t it 2478 X
(PfE>0.05),

47 AN [R1 21 2 38 1l 57 95 1) ERFE .GDF 15
GDF11,TWSGI Hl Hepcidin 2 ik H. % , GDF11 23k
TN AE PV 20 B I & T 1E 5 4 IR 2H (P < 0.01) 5
GDF 15 [ 335 76 AN [ S TR (14 35 1L 57 5% 95 9 Hh 229388
E 0 B T (H=23.347, P<0.01) ; TWSG1 [
RIBERIFELAER D 2R LG FE L (H=
9.135,P=0.058) ; ERFE ) & IA7E PV 41 . ATHA 4
Y B T IE X EZH (P < 0.01,P<0.01), T HL
ATHA 4T ek 3%, i 7E PRCA 4 \MDS 4195
R RIESIEF AR S Lg% 2 L (P
¥1>0.05),

R SPGLLE A FEAREAE AN S50 2 75 bR LA

PV PRCA

AIHA MDS

IAEA (126) (116 (126) (1261) ERZEEH
SRR (B xks) 49.92£17.78 57.36+14.87 28.92+13.04 38.42+20.55

WBC(x10%/L,X+s) 9.97+3.61 4.87+2.20 6.97+4.92 2.24£1.13 4.00 ~ 10.00
RBC(x10%/L,x+s) 6.2142.03 2.03+0.95 2.34+0.86 2.36£0.52 3.50 ~5.00
HGB(g/L,x+s) 191.08+21.87 71.09+39.75 76.67+20.37 79.58+17.78 110.00 ~ 150.00
MCV (fl,x+s) 90.33£10.37 93.44+8.88 100.04+13.62 101.32+11.69 80 ~ 100
MCH(pg,x+s) 29.88+4.36 31.14+2.79 34.38+7.68 33.99+4.67 27.00 ~ 34.00
MCHC(g/L,x+s) 330.00+13.71 333.55£11.62 341.61+37.10 334.92+18.46 320.00 ~ 360.00
PLT[x10°/L, M(Q1,Q3) ] 219(159,431) 259(213,304) 244(110,323) 24(13,39) 100 ~ 300
Ret[x10/L, M(Q1,Q3) ] 0.122(0.087,0.145)  0.018(0.002,0.032) 0.152(0.103,0.230) 0.048(0.032,0.079)  0.024 ~ 0.084
Ret-He(pg,x+s) 31.98+4.74 34.51+4.29 31.33+7.90 33.67+6.68 28.00 ~ 36.00
SI(umol/L,x+s) 19.34+11.92 37.48+13.55 25.55+10.52 30.66+11.77 12.50 ~ 32.20

SF[ug/L, M(Q1,Q3) ]

65.00(36.38,143.48) 529.90(348.80,674.50)  392.40(215.00,708.0)

375.00(250.18,628.48) 11.00 ~306.80

STFR[ mg/L, M(Q1,Q3) ] 2.18(1.42,3.86) 0.24(0.20,0.40) 4.45(3.70,5.38) 1.16(0.85,1.63) 0.76 ~ 1.76

TRF(g/L,x+s) 2.34+0.49 1.79+0.35 1.66+0.35 2.12+0.50 2.00 ~3.60

EPO[U/L, M(Q1,03)] 2.65(0.91,7.35)  776.00(193.96,797.00)  163.72(27.76,445.63)  747.00(188.48,762.00)  2.59 ~ 18.50
HRERG R TR/ SR R TEER, 21 2 B s fIK TR/ B SR R Y NE AT S

B ZLL (% xks) 32.75+17.69 1.4142.64 62.00+12.66 35.54+11.31 15.00 ~ 25.00

1 MCV : EX 204N AR ; MCH « - Y4 20 401 1M 2185 11 1 s MCHC : -2 21410 1M 2185 19 )32 5 Ret - 4120411 i 4 X5 {2 ; Ret-He : 2141
ANARIT L1 P15 k5 ST M54k SF - I i8R 11 5 STFR : RIVATESE4 R 113244 ; TRF 55488 11 ; EPO L A1 A )l R
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226.79)pg/L, 5IEH X 2119 121.07(63.30,155.55)
ng/L HA2s R e ge it & L (P=0.523) , 1 PRCA
ATHA . MDS & 3 Il 3¢ 2% I 2 = 18 K F 20 9 8
224.10 (217.04, 237.81) . 268.11 (212.57, 338.39) |
197.49(148.33, 219.48) ng/L, ¥ B 1 & T 1F % % IR
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2, F AR I & B8 PRCA 41 1l %% ERFE
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fic, Ml ERFE .GDF 11 7] f8 521 £ 1 1 2 AT — % B4
Kbk, X5 Sk 6] —B. W kAT S | Sk
SLA M A B, BILAR PN B BT Bl Ok R Y
T8 WFSE kI AIHA 4119 1M1 %% ERFE .GDF15 %
KK F-B 2 FE i, T GDF11 . TWSGI &k 5 1F
WO PRI B 25 5 LUE R A I A R AR Y
MDS (A IfiL 3 GDF15 7K - %5 1E 5 X F 2 T & , 1
1% ERFE . TWSG1 .GDF11 %3k /K 5 1F 5 %f 18
AT I 22 57 . R4S Bondu 55 F 5T & Bl
SF3B1 4 [ 28 75 () MDS £ 28 I8 4 ki 4 21 40 fifg
(MDS-RS) & 3, H it 2% v vl 46 ) 21 A% 5 78 Y
ERFE""? 3Rk 7K1 W I 5 T 1E % X HEZH . (HIX ] fig
5 MDS-RS W U 2T Z2 1 I AH %] I B ml i 2 2 15 4
WA SF3B1 K& A 2 48 #H G, BOTE TCRGE I % 95 T
ERFE J& & YR8 & #E BRI A 20 R 08 1 18 - 7
W55 4 PV . PRCA . ATHA . MDS 4% %5 % 4H
IM1%% GDF15 i35 7K 44 B & i T 1E 5 % IR A, (H
KA 2 AR I I 22 5, BIVAT 2 0 1 B RE RS 5 75 5T
N2 GDF15 B3Rk, [HI GDF15S 7EER R A 4L &
T IR A B R RN R R EAE T, X 5 3
Bk[9]45 9—3k, PRCA . ATHA MDS %5k 2H i ifit 2%
GDF11 KIA/KF- AR, 5 15X B2 I W i 2=
5, UA PV 4L B3 ] DL 3% GDF11 5k /K I8 3%
Thies o T ELAE LT 40 M 220 S — g 1 v R PR
g, T AR PRl R 21 ZR 5 1 SR, T RE AR A Y Y
JEPER Z R0 T GDF11 #9355, # GDF11 tARfE
AR - firp TR A% AL W HP 41 &R o I 5 kAR 2 1T Y
VT 56 &, Suragani & BRI 4516 5 Z ML, PV,
PRCA ., AIHA \MDS #5 %955 20 IfiL 3% TWSG1 ik
I8 55 1E 5 % R AH T I 3 25 57 X 55 Sk [ 11 ] 45

R2 ARG LS H PO B AU R 1 I L [ M(01,03) ]

- ERFE GDF15 GDF11 TWSGI BRIR
ZH
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
TEH X A2 43.23(35.18,65.41)  37.45(19.65,57.72)  36.90(3.38,98.34)  4199.72(3443.44,8081.10) 121.07(63.30,155.55)

PV 129.63(47.02,170.03)  266.01(112.40,452.37) 74.75(10.95,121.32) 3428.13(2327.94,4785.47)
21.05(8.53,52.03)
15.09(10.31,88.06) 2415.99(2003.33,3183.46) 268.11(212.57,338.39)
2.45(1.41,14.98)

PRCA 48.92(44.59,84.83)  110.63(81.41,220.42)
AIHA 121.76(68.12,343.11)  52.11(32.61,171.66)
MDS 40.47(26.97,72.87)  276.53(132.16,525.70)

120.76(52.83,226.79)
4115.41(2997.60,4868.40) 224.10(217.04,237.81)

4090.02(2447.44,5877.57) 197.49(148.33,219.48)
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JAK2/STATS 3 i 1E I U35 21 240 e A 1 3 0 A 4%
214 i ERFE JEH () 263k it ERFE A4 AL
AJHE 5 JAK2/STATS 15 538 B H AT AH G . ATHA
JE TR T ELT AN M A B AR FR e, AT R A
PERE RS, B HE 4336 EPO ZKF-34 T, 78 — 3 B9 L W) 4
FHF ERFE [ 35 WE 3 m. FRATAIIE S ATHA
ZH 1L %% ERFE A 121.76(68.12, 343.11 )ng/L, 7E4%
Pl i T i B % . ERFE S5HUALL & 1 1%
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PRI ZR I BT, 76 Ty M2 R it o kAR
R R R g
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ERFE 7] LB B PEA ] BMP 5 32 K0 45 45, it
BMP/SMAD i % #1l il JFF Ik 4k f 28 3357, PV,
ATHA \MDS iX 3 Pl A 21 22 38 I FE B 3 B e g
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BRI 28 % 8 N7 B ARG PR T B o I, 00 3 o A )
i1 % B PRCA. ATHA ., MDS 4% %< 9k 41 b Ifi. %%
Hepcidin 7K *F- 34 B i 5 T 1% %6 B4, PV 41 il 3¢
Hepcidin 7K P55 1E % 4 BRLH A B B 22 53 X2
FHNRN BRI ZE 1) FRBZ 2R R, MU
2T 240 Jf & 1A G, i A2 MU RT R R , 2 AE -5
PIZE 2, iR kR R 1 08 02 R PR R 3R]
YE R 45 3, i Al Bl 9 20 & o i R 2y 5

Mangaonkar 55" 7E bR 40 M 2% 1 i 5T el ol
ERFE 58k 2 19 235 [ IF A B 2t 41 ¢
P, it ERFE 78 A [a] 28 B 955 B[] 83 > A b el
BRI Z A AR BE v] BRSNS AR

ARG IIA R Z AL : OARR B AETHELL R ik
15 ERFE B G R , 75 45 2500 = A A7 7E LA AL
il 5 R 2 5% Wil ERFE 19 358 0 £ 2 % K
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