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H E.BHR HideFA ko BE F-11(GDF-11),S100 454 &% 8 A4(S100A4) K F 548 & 9m K 9%
DN EZRIETERE AREPRANELZ, Fix #®R2021 F5 A %2023 F 1 AZKRKE8 954 DN &%
VEANFFRME, FRI 110 Al R R EENERA, ¥ DN EXRERFCERESABREL (=006, F
BWn=29,EFZEREELMTFF RERSHE AT AMERTFA=6LDFFERREA =31, KN
B % 95 R R B AR M fe F GDF-11,S100A4 K, X A Spearman % & 48 % £ A7 it & 75 GDF-11,S100A4 K
FLERECERENRXEZ,RALRE TAEHFIEROC) ¥ L 3F4E o F GDF-11,S100A4 3 DN & ¥ % J% # )3 49
TR MAL, KA % B & Logistic @A DN X R Rr# Rl B L, £ RE4.FEMALF GDF-11,
S100A4 KF & FEHR, AT EHEEH T2EM(P<0.05), DN &F haiF GDF-11.S100A4 K F L5 mH = €4
B2 EAF(P<0.05), T B 4F4 % GDF-11.S100A4 K -F4&F e R B 41 (P<<0.05), fiF GDF-11,
S100A4 fm DN & % kw4265 & T @ AR(AUC) 451 4 0. 785.0. 839, =H B A& Fam 69 AUC 4 0. 902, T
JEARBM 2 BB RRB(T2DMD mA B DR S B A N~ N A& AR XEFSH 2 45 B R LF iefe N E X%
(IFTA)# 5 h 2~3 4 AF L B0k ET £<60 mL/(min« 1.73 m*) bW & ¥ A2 B 8 H b = 65 K F BE 5 &
GIeE B 24 h AEORL T B LLES CHR LML E LM ERREZ THRE RIFA(P<0.05),
% W & Logistic M2 54 257, T2DM J&4E =>12. 0 5 . IFTA #F 5 =2 4 .GDF-11>>700. 82 ng/mL.S100A4 >
211.53 ng/L % DN &£ FJs R R W AR E E(P<0.05), %&if &iF SI00A4.GDF-11 X+ /& DN &%+ 2
BRI LR ERERARIER L, A EAF AT DN R ARG G EFEY.
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Correlation analysis between serum GDF-11 and S100A4 levels and disease severity
and disease outcome in diabetic nephropathy patients”
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Abstract : Objective To investigate the relationship between serum levels of growth differentiation factor-
11 (GDF-11) and S100 calcium binding protein A4 (S100A4) and the severity and disease outcome in diabetic
nephropathy (DN) patients. Methods A total of 95 DN patients admitted to the hospital from May 2021 to
January 2023 were selected as the study group,and 110 healthy people were selected as the healthy group. The
DN patients were divided into mild group (7 =66) and severe group (n =29) according to the severity of the
disease. The patients were followed up for half a year after discharge,and were divided into good prognosis
group (n=64) and poor prognosis group (n=231) according to the prognosis. Serum GDF-11 and S100A4 lev-
els were detected by enzyme-linked immunosorbent assay. Spearman rank correlation analysis was used to ex-
plore the relationship between serum GDF-11,S100A4 levels and the severity of the disease. Receiver operat-
ing characteristic (ROC) curve was used to evaluate the predictive value of serum GDF-11 and S100A4 for dis-
ease outcome in DN patients,and multivariate Logistic regression was used to analyze the influencing factors
of disease outcome in DN patients. Results The levels of serum GDF-11 and S100A4 in mild group and severe
group were higher than those in healthy group,and those in severe group were higher than those in mild group
(P <C0. 05). Serum GDF-11 and S100A4 levels were positively correlated with the severity of DN patients
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(P<C0.05). The good prognosis group had significantly lower serum levels of GDF-11 and S100A4 than the
poor prognosis group(P <C0. 05). The area under the curve (AUC) of serum GDF-11 and S100A4 in predicting
the outcome of DN patients was 0. 785 and 0. 839, respectively, and the AUC of combined prediction was
0. 902. The proportion of type 2 diabetes (T2DM) duration,glomerular grade [l — IV ,interstitial inflammation
score 2, interstitial fibrosis and tubular atrophy (IFTA) score 2 — 3 points, estimate glomerular filtration
rate <60 mL/(min * 1. 73 m®) and the levels of total cholesterol, triglyceride,low-density lipoprotein choles-
terol,24 h urinary protein,glycosylated hemoglobin, C-peptide, hematocrit,and erythrocyte sedimentation rate
in the good prognosis group were higher than those in the good prognosis group (P<C0. 05). Multivariate Lo-
gistic regression analysis showed that the duration of T2DM =>12. 0 years,IFTA score =2 points, GDF-11=>
700. 82 ng/mL, S100A4 = 211. 53 ng/L were risk factors for poor prognosis in DN patients (P<C0.05).
Conclusion The levels of serum S100A4 and GDF-11 are highly expressed in patients with diabetes mellitus,
and are related to the severity and outcome of the disease,which are expected to be potential markers for eval-
uating the condition and prognosis of diabetes mellitus.
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W PR 2 B R4 BR B H UL R 7 T ) 12 M e
Z— I KR T S BOR B My, S AR EYT
DA AR TULE M A L BRI E R (DN £
B PR B Ry K i L8R IR L s I P B B Ty R AT
P07, 52 2 OB R (T2DMD) B i 18 1 5 Wk , &
T2DM 5l i £ 2 e H WA Sl & JF & i 2 — . H
AR BB NG B /INER B T 5, AR O 5 | R AR
B ERR (ESRD) i EE RN 22—, Wiy, A=
SCH LTS 48 b W PE A DN B 25 4 ™ B R R
WG A I R A O L, A KB -1
(GDF-11) 7E ML & 41 23 15 4= K Ty g Wk &2 J T 8 L i
KBTI SE A P E 1 hae ™ . S100 4545
A HEH A4(S100A4) AT I T Kt 41 il Ty 6e . 76 2F 44k
iR e R S R b Z R mEE Y . BEAEF S BN,
HoAth 290 4= K436 B T . S100 §545 & 8 15 A8 g
AN = Rl 1 R | I & Wi 477 S Sl
GDF-11,S100A4 K FJ& &5 DN #0515 ™ 5= 2
AR REATIAER DN R H B 5 9% 3 10 3 48 41 19
T E A HOARBF ST R L 5 TR R R .

1 #&R5HE

1.1 — %R HEC 2021 4E 5 H & 2023 4F 1 A A
BB P —RHIIG B9 95 i DN B VE A pF st 4l
B 51 6, L 44 B A 26 ~78 &, F- (58, 54 +
11100 %, BARRME. (D44 DN 2 Hidr e, B4
B 21 23 K WA 12 W A ORI /N BR DB O % (e GFR) <<
60 mL/(min * 1. 73 m”) il (5{) 24 h FFLL&E IR E
=30 mg; (O FWR =18 ¥, HEBRbsE. (H G I E
FENEAR DI RE T ON A [ B s M L™ R L B
CERIR s (2) ABERT 2 JE N IR R 2
W25 58 5 (3) A IF M B s L 2018 R B /N ER I R A L
b 95 5 (4 e IR B8R R (5D R i 4 S
AWEFE . [RIEE, B AL 6 B 3 ok AR Be A6 1 110 91 1
A AR R A, ok B 57 i, 2 53 il A iR

24~77 % (5786412, 18) % . WFo 4l 5@ 4
H LR TR LR 2 R G4 L (P=>0.05) . LA
ALHE, LR 1. ARBFIY AR B R 2 10 B 23 61 & o It
Wt e AL R 2021-240-01(2)

£1 WRASBRAERERLR (/0 Hxts)

2190 n B/ CHIED) R 8% (kg/m®)
st 95 51/44 58.54411.10 24,9842, 22
flt R4l 110 57/53 57.864+12.18 24,3942, 18
X%/t 0.071 0.411 1.928

P 0. 790 0. 681 0. 055

1.2 Kk
1.2.1 BRUE Stttz & WG IRk, |

FEVE S AR R FE 45 5 (BMD L T2DM i F2 . B /N Bk
I3 eGFR 0] 5T R AE ¥F 43 | 8] 5 1 £F 4 1k /NS 25
5 (AFTA) 4y B HEEE (TCO) VH M =8 (TG) | & %
B g 3 A RE [ B (HDL-C) | ik 25 B JE 2 (1 BE [ %
(LDL-C) BifL 1ML 21 % 4 (HbATc) . C k. Il 2 B LL %5
(HCT) ZL 40 L UL 5 (ESR) L /MR B I % .24 h R
EHTEE,

1.2.2  Ifi{% GDF-11.S100A4 ¥l {dt Bl 4 T 1R 46
i R 4E 25 i A JE Bk Il 5 mL. DN & F ABE 24 h
R 2SI AN E# K 5 mL, B F# % 1 h, B
e B0 10 min 8B IMLH . —80 CIAAERIRE . LU
Fif 156 G 72 W o 38 56 4G 00 1M 7% GDEF-11,S100A4 7K,
T R I B A A5 TR ™A i BRI 5 AT

1.2.3  JfE B a4 HE PR R 1RG0 45 SR 37 Ak s 1
FUEE R B IR AR PR SO AR R A
IR B A NFR L (n = 66) 5 5 2 R 2 B o 3
IIREAE AR B EHENHFNEE. > ATEA
(n=29),

1.2.4 PRI KA B BTl ad i iE K E
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WIT12 A A7 BE T . BE D7 B ] R 2 4F S8 T B ] 4R
2023457 H 25 H, AR U5 I (A] 02 7 SR 4L
AT [ 4 52 4 R v B IE R ARR 9T B e GFR<T15
mL/(min * 1. 73 m*) ], 5 NG R4 (n=64) F1 7
Ja AR [n =231, H b8 32 24 K5 5 BB 97 16
%1 ,eGFR<15 mL/(min * 1. 73 m*) 15 ],
1.3 SGiil2gab e R SPSS23. 0 848 X B ok 17
REFEA AT . BIER S MBI EERL 2 £ FoR,
20 0] LA R FH P 0 A7 RE R ¢ K0 K BRI R 22 0 W,
2 HHCR FH SNK-qg £ 505 1F 509k DL 50R E 2
KRN A B R A X7 K55 >R B Spearman %5 2
A2 BT R LTS GDF-11,S100A4 7K - 5 95 1% ™
BREM SRR RHZRAE TAERHE (ROC) i 26 PF Ak i
1% GDF-11,S100A4 % DN & % 05 5 03 (%) 15 90 #r
i ;R L HE Logistic [543 7 DN 2 # % 9% ¥ 15
BN ZE, L P<<0.05 NERAESIHHE XL,
2 Z& £
2.1 K4 GDF-11,S100A4 K- HL# B4 .
HEEA MG GDF-11,S100A4 K F-fm a4, H &
FE4H I3 GDF-11, S100A4 KV T B4 (P <
0.05), L% 2,

*x2 KEIME GDF-11.S100A4 K FELH (z£5)

21 5 n GDF-11(ng/mL) S100A4(ng/L)
R4 110 304.17+14. 46 91.56+15. 22
BE4H 66 684, 45+27. 47" 169. 54+24., 30°
WL 29 771.22427. 36" 271.17428. 02"
F 9 344, 407 959. 922

P <<0. 001 <0. 001

VE . SR LB, P<<0. 05; SR BEAA L4k P P<<0. 05,

2.2 DN B #FME GDF-11.S100A4 7K 5 %5 [ ™
ERENEZR DN B MG GDF-11 /K F 555 1 ™

FRLE R IEM K (r=0.574, P<C0. 05), Il 7 S100A4
IR 55 9 1 7 EE R B SR AR AH 56 (- =0. 541, P<C0. 05).,
2.3 AFPHEH A DN £ 55 i GDF-11,S100A4
A s RAF4H I GDF-11,S100A4 7KK
F e A RHP<<0.05), L5 3,
x3 AEEFEIE DN £2& Mi%E GDF-11,S100A4
IKFEEEE (2 £5)

GDF-11(ng/mL)

251 n
Bie RA4FH 64
BEARY 31

S100A4(ng/L)

683.44427.28 167.42421.43

767.73429.73 268.98128. 37
t 13.711 19.427

P <0. 001 <0. 001

2.4 7 GDF-11,S100A4 X DN & % 95 5% 7 10
WM L GDF-11,S100A4 il DN #3505
HT M £ N i AL (AUC) 43 38 0. 785.0. 839, &
AR AUC 24 0. 902, WL3E 4,

x4 Mm% GDF-11,S100A4 3 DN & & &R T8

o o (&
PR REUE
i AUC 95%CI FeAE il FE
" )
GDF-11 0.785 0.761~0.812  700.82 ng/mL 54.24  90.13
S100A4 0.839  0.818~0. 862 211.53 ng/L 64.87  90.13
THBS 0,902 0.876~0. 925 — 85.29  86.53

TE: — AR .

2.5 DNEHEHEREHAMBARES BiEARYA
T2DM JR 2 B /INBR 200 R T~ IV &% 8] J5 8 AE BF4hy 2
4% IFTA $F43 R =2 4. eGFR<<60 mL/(min * 1.73
m’) 5 &% TC,TG,LDL-C,24 h JR % 17 & .HbAlc,
CHK.HCT.ESR /K ¥ T HiJ5 R 4F 4 (P<<0. 05),
HDL-C /KPR T 5 R 4F41(P<<0.05), WL& 5,

x5 DNEERFREBFEHBERRSN () x=5]

it H WG A R4l (n =31 G R4 (n=64) Xt/ P
P 0. 355 0.551
) 18(58.06) 33(51.56)
'y 13(41.94) 31(48. 44)
EH () 59.26410.73 58.19411. 33 0. 439 0. 662
BMI(kg/m?) 25.61+2.31 24.68+2.12 1.946 0. 055
T2DM 5 2 (4F) 14.3243.75 10. 86+3. 27 4.609 <<0. 001
BNk ST 9 20. 535 <0. 001
I ~1T% 12(38.71) 54(84. 38)
M~ V4 19(61.29) 10(15.63)
[i8) J5% & 4 743 17.418 <0. 001
<24 10(32.26) 49(76.56)
=24 21(67. 74) 15(23. 44)
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i H TEARR4 (n=31) WG RIFH (n=64) Xt/ P
IFTA 45 13. 540 <0. 001

<24 13(41.94) 51(79.69)

=245 18(58. 06) 13(20. 31)
eGFR[mL/(min + 1. 73 m*)] 18.013 <<0. 001

<60 26(83.87) 24(37.50)

=60 5(16.13) 40(62. 50)
TC(mmol/L) 4.680.77 3.6470.74 6. 346 <0. 001
TG(mmol/L) 3.3740.43 2.5140. 42 9. 280 0. 004
HDL-C(mmol/L) 1.05+0. 16 1.7240. 32 10. 972 <<0. 001
LDL-C(mmol/L) 2.49+0. 39 2.3240.29 2. 386 0.019
24 h JREEHAE & (g/24 b 3.4820. 66 2.7140.54 6.052 <0. 001
HbAlc( %) 8.97+1.73 7.48+1.49 4.335 <0.001
C ik (ng/mL) 4.95+0. 64 3.6740.62 9. 347 <<0. 001
HCT 0.574+0.15 0.45+0.12 4.215 <0. 001
ESR(mm/h) 18.73+2.83 13.17+2. 36 10.078 <<0. 001
1l /1N B 8 B 32 (000 45.114+5.87 42.75%+5.38 1. 946 0.055

2.6 DN EHEEHEMRLEHMZHE Logistic 71104 Hr

DL DN & 2 EARENHFALR(HF=0 2=
D ¥ R A 22 38 ST LT bR T2DM i
(<12, 04F=0,=12. 0 £ =1),IFTA ¥4 (<2 4%
=0.2>2%4r=1),GDF-11(<{700. 82 ng/mL=0,>
700. 82 ng/mL=1),S100A4 (< 211.53 ng/L=0,=

211.53 ng/L=D1E R AL & # 1T Z K E Logistic [A]
53 Hr, 4559 55, T2DM s 2 =12, 0 4E . IFTA iF
43=2 4y .GDF-112>700. 82 ng/mL.S100A4>>211. 53
ng/L j& DN B # fil 5 A R B E R & (P <<0.05),
W% 6,

=6 DN BEEBHE TN EER Logistic BT & #7
AR b B SE Wald X* P OR(95%CI)
T2DM #5 0.751 0.176 18. 208 <£0. 001 2.119(1.501~2. 992)
IFTA 143 0. 835 0.182 21.049 <<0. 001 2.305(1.613~3.293)
GDF-11 0.958 0. 204 22.053 <£0. 001 2.606(1.747~3. 888)
S100A4 1.009 0.223 20. 473 <£0. 001 2.743(1. 772~4. 246)
3 i it 1H GDF-11 7KV T i AT AR Ry PP Ak 2 AR 18 R0 ) 3 v A

DN J& DLSR 18 o5 45 1 1 B /N ERTE A6 4 R AE 1) ' /)N
BRp R A & R H AR BE A B R A 5 R AR
2 1. 5~2 4 N B /N BR I BT 4 14 R L B S B &R
IR ST Al A A O R S O A /N ER 45 F el
A, HE S B D) RE T R KRR BE AT M
It FE T2DM s A JERR , H SRR BT
POORATRE 2 BN AAE 30% B H A I DN, R & A]
k2 K ESRD, lfi R %F T ESRD By B 3% 103497 T B
B, BIPs—. SESE TR EE AT,

GDF-11 25k E KN F B BERBERAZ —. 5
S5HUR IS & & 2040 A a5 A A O B
U AR T GDE-11 5 K g 9 H A
KB & L G414 GDF-11 fH M % k% & . GDF-11
A I 9 0 A A A R o Ak AT VR R WS FE A . 9k T A
SELIE ST AE L GDF-11 5.0 T RE ™ 5 A% B AH 56, i

H KR AR T I R % i TN 35 bR . AHFSE & B R
B4 REAL NS GDF-11 /KF & Tl e 2, & B 4 v
TREH(P<<0.05, H 55 E ™ &R E 2 IEHMX
(P<C0.05); Wi 5 R 4F 4l i GDF-11 /KSR F i
ANEHP<0.05), #/~ GDF-11 i] £ 5 DN K51
PRI, 5 BB PRE M, Y B 40 A 1 b
T 5 Aot B IO IR 2 e R I B L I T2DM
JBE 5 B 4N P BE OE AT PR R0 B R, S EUAR N
MBEZEFELTY . GDF-11 0] 38 it AR W% i 25 1 L 40 7 Jot
o I B 2 RR L B A M G B e S N T Rk B TEL Rk
3B ANHE 43 W5 T B B HE 27 3 o L o O B3 S R
WL IR RELZE i DN HBCE A KNS R s mAs . 2 5
DN J st #20Y, TiBE & SR eSS B A0 M 8 hn
HL,GDF-11 AW 8 #6 , o 8 17 2 458 32 2% 30 5 °F i,
i DN 2 WG A KA KRS 38 ot
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ST00A4 SZARARXF 4> F B & [ (9~ 13) X 10° ]y
S100 EEREM L Z — . 1 4 ANF 80D T 5 20 /L,
RS0 5 PSS A e AN AT L A B S s
RAE N AL S R b R EEAE Y W
SRR ST LT S100A4 55 B B g R B9 R o6
B & B, S100A4 2 5 g i m 1Y & A4 kg, HAE Tl s
ARBHEPEREEIL, XIS BN 2k b
I G 25 B 2 I T S100A4 7K 52 5 263k, 5w 1%
JPEBE MG WS G, ARG RER, BE
L VEEAIME S100A4 K T A, EEH T
BEEH(P<<0.05) , H 5WE ™ EEE 2 IEMHX(P<
0.05) ; Wi B2 1L % S100A4 /KSR T 5 A B 40
(P<C0.05), #2785 S100A4 & 5 DN (95 1 ik &
HY5BFEERBIIMEE, BERWAIREST A0 A &
A REOEEE AL 2 mZ PR ST AR RE T
K, 2 Hf PR3 1 SRS 5 2 Bl 0 Y T, S B0 /N Bk e
JiL A 5L A B 22 | /N AE I DI S B YR % ) 5T A i R
Vi B NER N ) IR ZF 4 4B . S100A4 fiE i iF
21 10Be R ) | B = R i R A = I R o i N O
MIZET: . I IA  S100A4 5 DN By & A= L & A &,
HEiE SI00A4 KT, B0 1 #F — 20 0% AL, TS
B,

AW 5 ROC i £ 45 1 B 7, M iE GDF-11,
S100A4 it il DN & & % 95 5 H /) AUC 2 4 K
0.785.0. 839, —“FHBA WM AUC K 0. 902, A
FELE LMY GDF-11,S100A4 ZET I DN & ¥
99 Btz 01 7 TR LA A v I DR P L L 3 B R T T
PR TIALRE . AHESE 1A 43 M ik R L BUS A R 41
T2DM Hi 2 B /NER 4 gk I ~ IV 2 8] 5 4% 4 3F 43
N2 4 IFTA ¥4+ 8 2 ~3 43, eGFR << 60 mL/
(min * 1.73 m*) 5t} TC.TG.LDL-C.24 h JR&E M
E i HbAle,C K HCT . ESR /K& Tl 5 R 47 41
(P<C0. 05), HDL-C /K Pk F HlJ5 R 4 41 (P <
0.05); T2DM Ji5 & = 12. 0 4E . IFTA £ 4> =2 4r.
GDF-11>>700. 82 ng/mL.S100A4>211. 53 ng/L J&
DN (% FilJ5 A K fa B B 2 (P <<0. 05) . B IR 9 AR
FAR N BRI 21 AL DORTE B /N BR JE R B - A9 il 2 0f
A R A T JT A= B RN R VS REE AN L G 5 L B A v AR A
KB /NERBE AL FE B R &Y. DN i TCL TG
KOS E TE R B W2 R BER A, 5 B0 BE
VRGP B 15, B0 4 e A g it L 1 — 2B 3 A R
AL/ TR

Zg B, I S100A4, GDF-11 /K F-7£ DN £
FH T H 5 0 M R RO A A O
FE R PEAG DN 1 22 BS99 febn & . (B2 AR OF
FEINAEAEE A B A I G R AT JF R 2 vt L REEAR
A PR 5T, i — 2 UE A B 5T 45 2R .
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Serum ADA and SERPINEI] levels and their clinical significance in patients
with type 2 diabetes mellitus and acute cerebral infarction”
HUANG Jiangbo' \WANG Jian' ,SHAO YingzA
1. Department Emergency s Xi'an Labor Union Hospital s Xi'an sShaanzi 710100,China ;
2. Department o f Endocrinology Air Force Military Medical University
Xijing 986 Hospital s Xi'an sShaanxi 710054 ,China

Abstract: Objective To investigate the prognostic value of serum adenosine deaminase (ADA) and plas-
minogen activator inhibitor 1 (SERPINE1) levels in patients with type 2 diabetes mellitus (T2DM) complicat-
ed with acute cerebral infarction (ACI). Methods A total of 195 patients with T2DM combined with ACI
(ACI group) and 174 patients with T2DM alone (control group) admitted to Xi'an Labor Union Hospital
from March 2019 to March 2023 were selected. The levels of serum ADA and SERPINE1 were compared be-
tween ACI group and control group.and patients with different degrees of neurological defect and prognosis.
The influencing factors of poor prognosis in T2DM patients with ACI were analyzed,and the value of each in-
dex in predicting poor prognosis was evaluated. Results The levels of ADA and SERPINEI in ACI group
were significantly higher than those in control group (P<C0. 05). With the aggravation of neurological deficit
in T2DM patients with ACI, serum ADA and SERPINEI] levels increased (P <C0. 05). The levels of serum
ADA and SERPINETI in the poor prognosis group were higher than those in the good prognosis group (P <<
0. 05). Severe neurological deficit and high levels of ADA,SERPINE1 and HbAlc were risk factors for poor
prognosis in T2DM patients with ACI (P<Z0. 05). The area under the curve (AUC) of ADA combined with
SERPINET for predicting the prognosis of T2DM patients with ACI was 0. 896, which was higher than that of
Ada and SERPINE1 alone (P<C0. 05). Conclusion Elevated serum ADA and SERPINEI levels are associated
with severe neurological deficits and poor prognosis in T2DM patients with ACI. Combined detection of ADA
and SERPINEI] can predict poor prognosis in T2DM patients with ACI.
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