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Lma, K=

(PRI 55— A\ BB Sl P =%, I R 473000)
% B o BEEhiEEMAC 1 g IRSER 1-H% 8 13 (CTRP-3) I i 2 11 42 I8 -9 (MMP-9) | s sE IR -1
SZFHR P (TRAF6) RS A AR %ot 2 P b SE AR T I Hh i AL (HT) B T (. % 3% TEERE RHT
B N RIERE20214:1 H~202448 1 HIIG I 107461 2 it 8655, AR IR I 42 R 24 hid &5 R AEH T/ WHTH (22
%) AEHTZH (8561) , B 220 Attt i CTRP-3, MMP-9, TRAF6/K V- 2 [ [ v T AERFSEke A vh i 2 (NIHSS)
VA I ATAH G , 43 WT LS FE ARIDE A A IR A s & AE H TR BN A AN R L3 7K 8 W e fa R AEH T
ML, &R SAEHT4UHEL, HTA M ECTRP-3/K K, fLiEMMP-9, TRAF6/KT- NIHSSPF/3 4%, 2254
et L (P<0.05) ; I {FCTRP-37K F- SNIHSSPF43 2 A, ilEMMP-9, TRAF6/K - 5NIHSSPF43 S 1EAH
¥, AL XL (P<0.05) ; HECTRP-3, MMP-9, TRAF6/K T A FiillA ke IGH TR M 2& T 1AL (AUC)
90.934, B FERCA0.744 U 51 43 B1490.91% . 83.53%, 22 SR Si it 2 35 X (P<0.05) ; i CTRP-3,
MMP-9, TRAF6/KF- 5 TR 5 & AEH T G B 43 A2 K F- 5 10. 11365, 12.4874% . 8.1726% , ZSR A4
HEEE X (P<0.05), % MIECTRP-3. MMP-9, TRAF67K -5 2k ik 58 H 5 e i S HTH R A A 0, =%k
AR TN AT g S Pk e S S T A SR H T I R T F A 2%
Yeltinl; CTRP-3;MMP-9; TRAF6; 2 iRk 5E ; H i1t
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Predictive Value of Combined Detection of Serum CTRP-3, MMP-9, and TRAF6 Levels for
Hemorrhagic Transformation after Thrombolysis in Patients with Acute Cerebral Infarction
MA Tian-qing, ZHANG San-ni
(Department of Neurology I, First People’s Hospital of Nanyang City, Nanyang, Henan, 473000, China)

Abstract : Objective To investigate the predictive value of combined detection of serum complement C1q tumor necrosis
factor-related protein 3 (CTRP-3), matrix metalloproteinase-9 (MMP-9), and tumor necrosis factor receptor-associated factor
6 (TRAF6) levels for hemorrhagic transformation (HT) after thrombolysis in patients with acute cerebral infarction. Methods
A total of 107 patients with acute cerebral infarction admitted to the First People's Hospital of Nanyang City from January
2021 to January 2024 were selected. They were divided into the HT group (22 cases) and the non-HT group (85 cases) based
on whether HT occurred within 24 hours after thrombolysis. The levels of serum CTRP-3, MMP-9, and TRAF6, as well as
the National Institutes of Health Stroke Scale (NIHSS) scores, were compared between the two groups at admission, and their
correlation was analyzed. The predictive value of combined serum indicators detection for HT occurrence after thrombolysis
and the incidence of HT in patients with different serum levels after thrombolysis were also analyzed. Results Compared
with the non-HT group, the HT group had lower serum CTRP-3 levels, higher serum MMP-9, TRAF6 levels, and NIHSS
scores, with statistically significant differences (P<<0.05). Serum CTRP-3 levels were negatively correlated with NIHSS
scores, while serum MMP-9 and TRAFG6 levels were positively correlated with NIHSS scores, with statistically significant
differences (P<<0.05). The area under the curve (AUC) for the combined prediction of post-thrombolysis HT using serum
CTRP-3, MMP-9, and TRAF6 levels was 0.934, with a Youden's index of 0.744, and sensitivity and specificity of 90.91%
and 83.53%, respectively, with statistically significant differences (P<<0.05). The risk of post-thrombolysis HT in patients
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with high levels of serum CTRP-3, MMP-9, and TRAF6 was 0.113 times, 12.487 times, and 8.172 times than that in patients
with low levels, respectively, with statistically significant differences (P<<0.05). Conclusion The levels of serum CTRP-3,

MMP-9, and TRAF®6 are associated with the occurrence of HT after thrombolysis in patients with acute cerebral infarction.

Combined detection of these three factors can provide a reference for clinical prediction of HT after thrombolysis in patients

with acute cerebral infarction.
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B Sk R, GPRIATT 1 7 AL I ] 7 Pkt
RBH VAT, (R4S P8, 2/ SR R BT AR fR
A %K H: %4t (Hemorrhagic transformation, HT) [ AU ,
SRR  HT 2 953 kL K 1 BBl DX bk HH R 40 % e
WIS, OF 5 BT, R R H T & A SHLA 295 R
PR, FMARCIQIMMEIRFER #1563 (Complement
Clq tumor necrosis factor related protein 3, CTRP-3) 5& H g
i AL 253 Wb W B 1 05T, AEAILAA YRV g i AR L RE S
PS5 A A . AR BoRY, CTRP-3F T2
PERGFESEFEHTR TN, 5L05 5 13 42 J@if-9 (Matrix protein
metalloproteinase-9, MMP-9) 2% 5 4R 4 5 i3 i Fr e 98,
el AR 1L R B ke 5, ARSI 5 JECBE , 384 o o
W, SE AR A, 5 2R SR FFHTR &R
P, MEIRSEN 132 AR P 1 (Tumor necrosis factor
receptor related factors, TRAF6) Fik T2 izl A, #2400
Mo she, W5 BAR", TRAF6/K PS5 S0 I i
AR, R RHT B G WAL — e R B R 5 , A
B EHTEBEFAETRAFOK -5 . AWFSE BT I
CTRP-3, TRAF6 MMP-O7KF- 5 2 VE i SE R H 42 fa &
HH TS SR A A i 4 fe & AEH T T4 1
EAEAIGR T B ke fa R AEH TR 5%
1 FZR5HE
L1 —&FH

BE I P PH 55— N RBERBE20214F 1 H~2024451 H
1076 2PN e AL R4 , R PR i 4 J5 24 W@ MR HEHT S
MHTH AEHTH, HAHTH2261, B 1641, L6, 4
15 45~71% , F-¥3(58.09+6.37) % , FJE i Fl4~64 cm, P
¥1(33.97+14.65) cm, K £ HATIE AR R]3~6 h, T8
(4.52+0.73) h, N K FEABAL g B Sz 13451, B J2% TS99 AEHT
854, T 6251, L2311, AR 45 ~ 7057 , T3 (57.46+6.05)
% B FA~63 cm, T (33.26£14.42) cm, KR BT
TEREIRTE]2~6 h, T3 (4.31+0.82)h, K ESEER AL A B2 J=51

B, B J T 3441, 24— geRkRf LL , 2 S g i i X
(P>005),
12 AR HER R R

ANFRdE: (1) BHEBFECORE MR B
IBTREE2023) P G hR I 5 (2) B3k ICT REIL IR 1%
WS (3) Ko B TR I <4.5 h; (4) BIR B
(5) e B IR BIBERE 528 . HERRARUE : (1) FEAEL T B %
A DRERERT s (2) FRAEmP &Sy s (3) i 45 hE
BeEhs s (4) fAAE B B S e DhRelEns s (5) I3 A A 1 E bR
RGE L s (6) A7 AE N 53 WA FH IR M 5 (7) 28 A Ab
FERTFAR, DABHEXIAB G RE, AN RS
PRI HRZ B it
13 Fik
131 #HARE TABREREESEIKIMNE M4 mL,
i3 000 rmin” B5.015 min, B0 28 em, BUEJZ M
T-T0CIRAERFI,
132 #n| I iECTRP-3, MMP-9, TRAF67K -8 >
JRIBER G Be W B kA , 7 &% 1 25 ER&D 2 |l B4R 75
PR IR B B AT
133 HT##r RG24 ks & R, B ukk i %
BR85S T b ) o5 % B K e st ot , HLAFAE o
PR, B BEAL PN R IR 5 BORABE IR o 5% B , WIS Wt
JOHT, B WS AAEHT,
134 &7 RSP (Bochringer Ingelheim
Pharma GmbH&Co.KG, [E 2454 5SJ20160055) #E1 Tk 1A
&, BEA0.9 mgke! (K RE<0 mg) , Ff B B 10%FE
1 minNGABER IR , TAR TR AR ML h, Zid %
Hp RS R D R SR RN 5 B b2, 16T
24 W Tk G A A, AEH T Thul/MiiA YT , HT
YRR Hf R i & 3 T MEHETT BURTIBIT .
135 £EBE LI 45 72 %5 F % & (National institutes of
health stroke scale, NIHSS)##/& 25305 ~ 4253, 50 N &
B T, B T S LB R R
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(1) e 24 1 i CTRP-3 MMP-9 TRAF6/KF-
NIHSSPFSY, (2) 53 #r i ii5CTRP-3, MMP-9 TRAF6/K -
SNIHSSTF5 IR (3) AT iLiECTRP-3, TRAF6,
MM P-97K- 1% 2 K % Pk o A8 F8 B VAR J5 R AEHT
AT AL, (4) 34T ML CTRP-3, MMP-9, TRAF65 7K F-
BEBRERAEHTINERE
L5 %itFEar

R HSPSS 22.058 T A8 HEAT 04T, TSR
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1(%) TR AT R, TSR LA (75) TR, AT oAb, 2R
FAPearsondEf TSR 53T, PASZ ik & TAEHFAE (Receptor-
operated channel, ROC) [ Z&53 T & HaARIK & 46 % 2tk
o BT B35 T e I R AEH TR IR, DA & F brcut-off
B A 553 BT 2 P i e B8 8 35 T e s R HEH T AE IS
PLO05HZEFAGEHEE L,
2 #R
2.1 248427 CTRP-3 MMP-9 TRAF67K-F NIHSS#F4 Fods
S5AEHTAH M, HTAH M ECTRP-37K AR, i
MMP-9 TRAF6/KF- NIHSSIES M, SRR geit 2 7
X (P<005), WL,

%1 2484 7% CTRP-3, MMP-9, TRAF6K-F NIHSS##4 b4k (7+5)

il n CTRP-3 (ngmL") MMP9 (pgL") TRAF6 (ugmL") NIHSS ¥4} (4)

HT 41 2 2523242731 184474342 627+1.12 11474153

JEHT 4 85 29343£29.65 148.45+17.51 539094 824+1.10

Hl - 5.886 7992 3.759 11.267

PIE - <0.001 <0.001 <0001 <0001
22 mxHESH 23 ROCH#

M iECTRP-37K - 5NIHSSEE M 2 A, I iEMMP-9
TRAF6/KF-ENIHSSTE R IEAHR, ZERA LI E X
(P<0.05), W#k2,

CAHTHLA P REA  AEH TR B REAR , 25 HIROC
k. SRR, f{FCTRP-3, TRAF6, MMP-9/K-F-Ik &
TN S PR R L i AR JE R AEH TR 2 T I AR (Area

A2 XMW
TiH CTRP-3 MMP-9 TRAF6 under the curve, AUC) 40.934, T & F8Hr7K T BAAmAS ] ,
NS o U 06m o TSGR (P<005), A3,
PIE <0.001 <0.001 <0.001
43 ROCH#
5 H AUC 95%CT cut-off {f HEE (%) RS (%) ZIERE PiH
CTRP-3 0.786 0.731~0.846 <289.76ng'mL'1 81.82 78.82 0.606 <0.001
MMP-9 0.806 0.752~0.863 >15327 ug-L'1 86.36 80.00 0.004 <0.001
TRAF6 0.777 0.723~0.835 >554 ug-mL'l 81.82 7647 0.583 <0.001
eyl 0.934 0.896~0.974 9091 83.53 0.744 <0.001
24 R B %4 REEH
DAl & CTRP-3 . MMP-9, TRAF67K F-cut-offfti 4 5, 5 e p (;;szézﬁ) tﬂ;ﬁ R o Pl
BB K-SR, fERS T R, ECTRP-3, EKE T 4 &
MMP-9, TRAFGE K PR E G RAERTIOEIR S B T qefp 35 18 1g 0 007026 <00l
SRR BB 0. 11345 12.48745% . 8.1724% , ESH A it VMpg PARCE 3619 T a7 13873712 <0001

23 Y (P<005), W4,
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TGRS, BOR A BTS2 fa H TR AR C I 7 24 45
i, o BRI R TR H T A R B R iR B A B

CTRP-3 nJ R A1k ELWR A A 55 53 Wb A AR 98 PR -1 s
K-, D Bk Bk ot FEREAL R 1 . ARBFSESE R B R,
HTZCTRP-3M AR TAEHTYL, 5 R A i i gl SR —
. FERFIEEE Y, CTRP-3 ] FRARAR 48 R T F kKT,
BRIk FEREAE R, B DR Bt . AT
R, HUAHE L BE C TR -3 47 i 8 5T, 1 I fimi ik
A R S50 S RE PR AL R B . LR CTRP-33%
BT, 2980k G N B DR 1R R,
REFFRIE FA, N SR EURR RS, BT A& A= RS
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4, 5 EE R 5%, 2T %%
b 9 RE PR 1K R B dil, He P MIMIP-92: 5 11 fisi B Bl 27
BTN HT R A 5 1 bt B il 21 A 5% , IRMMIP-9%¢
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15 o MMP-97E IE R 2L JLP-JE KK, B AR IMMP-9
AR S 5 o 4 G B O 7 1 A AR, 65 5 JEC R 4
WAL BT R 5) , B NG e ek, S B S A U 52
B, M3 LLASME . HG A SR, HE oG R I2 ik
MMP-9#§i , & I FR 3k Fi., s, HLkPIMMP-9
IKFTH PRI IR S 5N , BB AR HT R A
ESiF=N

Ao A B 365 5 Y i e . 62 355 2 S5 S50 ek A i A
TR, FRARA DL H KT, B AL NER b, A5
FESEN, 24 g P AN P ik B R SRR HT & A R B35
e ARFGESE R TR, HTZTRAFO/K -5 IEHTAAREL R
ETE, Sk RE SR B TRAFOE T4 Sk
F1,2 5% P9 IR i i , AR R b 22 B i T R REAH
SIS, BV ¥ R TRAF6 S 2 M it e i G H T
KEAWMMT, SR EE A — e R s
DL, IR 5 R HE I, BB I AE S P R B, HLA a9
S5 R , TR AFGRY I AL T (€ 2 30 PR AL BE S P 1
B UTRAFO S DM & RRAAE R B FR ., Mk
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I, 22k oA B 58 55 M 4 5 15 7 2 O MG A IR G
TRAF6, 18 B0 PN 98 i 1 R HE IR , [ ik 2 Bk ot
FERBAL I , i — 20 1 i if 45 52 5, TRAF6/K it i
FHE NS SN Z 0™ &, ke FHT R A %I &,

AWFFEEE R B /R, 7HECTRP-3, MMP-9, TRAF67K
I ENTHS SPES A HH M, $2 7 I i Fa b T PP AL 2k
MBS R FH TS . @ HIROCH &R, =&
A RS T 1 2 8 T B FR AR B — AR I, i 5 CTRP-3,
MMP-9, TRAF6 &K -5 i 44 Ja & A HTHI AR 53 3
SERKE BB R0 11345 | 12.4874%  8.1724% , 2/ & ML 15
febr GIEE R R AEHTAH K,

25 Bk, m{iECTRP-3, MMP-9 TRAF6/KE-5 Sk
R SEIAR o R AR H T SO TE R B 2% D), = H R A ]
e AR T P Mo A BB R 3 s e e R AR H TR IR & 5
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% B8 BRITEENMLRHIRTT S 18t RE e M il (AECOPD) F % HBCR LA B - S s Dtk
RAERFARCFRIRE, 7 ik DESERFRI20214E 1 H ~20234E12 7 , W 588 G A ] B v B 245 K S B O 5 — =
BEliGHI98BIAECOPD B  IRAEIATT 77 AR 5340 , A A (n=49, L FEBRIGYT ) , L8R4 (n=49, T Aififhad
DB BRIRTT) , AT H2ALIRTT RO IRTT RGP ERIEBERY S DIRETR AR SR Habn AR T i, &
R WEHIRT BABCRBER R (P<0.05) s 1677 J VLA ik Wi B, . 3958 o] 43I 1% B2 (P<<0.05) 5
BIT G MELHCDS', CD4'/CD8 7k T4 (P<0.05) s 17T e ML £84HC D4 /K F- 5 [ 4l i &-6(IL-6) . [
M 2R-8(IL-8)  MBEIAFER 1~ a( THF-o) 7K P F % BEEH (P<<0.05) s MR B4 HE 5 T A= 20 4 A 36 T i fi
(WHOQO-BREF) #43 i FX 4 (P<0.05) , 4% TEMfLIR%IGIT AECOPDEH RURIY) , e fs i 2 5 il
PRAREAR , B35 S 2 DIRE , I SN S L, 4 i A T o i, IR PR I FH AL v, e L)

SRHER] : e SR P B R s s TRl s PR RIEMERR 53 s S DRE s SAE 1

hPE S . R242 kbR A

& P ZE 1 i (Chronic obstructive pulmonary
disease, COPD) {35 LA Z IR A T BERFAE , A7 MR S
o AR SR T S N, R R BT iR, LD
BIHHIEEZIRYT , 2 8UEH T U B A iE B

KEIRB T AP EHHERRTEHRRA(20-212Y2174)
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97 M AR AR | 08D Bk R AR | S 2% 0w kI
F, ZatEhnEE D (Acute exacerbation of chronic obstructive
pulmonary disease, AECOPD ) £35 W08 PR 3k | nZ 0k 1% 9%¢
e R 2 A S0 S SR [ A A s R R 20 RN





