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HE: B RITZEFARS (HBV)EX AR (HCC) BERSEMRMUTREAR(TACE) BT EMES REGKE
B73(GP73) HEIFSE F-la(HIF-10) REREBEBEE-9(MMP9)KFESITMAR, Ak EE 20234 1 H—2025
FI0REFBERNKEE—WEERE RIEZ TACEATr B9 1355 HBV X HCC BEFE AM RN R, 2 531F TACE RFJ X
RE 1B ENEZEMBGP73 HIF-1la R MMP-9 K, RFIRBITABEEDSAZBAESREMBH, (LBRAHEEEZ K
HH AR EIE GP73 . HIF-1a & MMP-9 7K 3 |, 3Z A Logistic Bl JA#7 TACE Sy A WA R, X A2 X E R EHA
(Roc)@fa’%ﬁﬁ,é.‘rﬁu GP73 HIF-1a . MMP-9 R HEX & X TACE 7 TN MNE ., TTERB AR LRX AMA K%, 1T

HANFABLRIRAYRE . B A7/E, 1350 BFPEMRE784(57.78%) , KEMBLE STHI(42.22%) . SAITHI, &
fR4H BE MJE GP73 HIF-1a F1 MMP-9 7K 1 B Z R T R E 4 (P E19<0.05) ;3877 g, WA ME GP73  HIF-1a .\ MMP-9 7K
TESETTRI A FTREE, EEMA R Z R T REMRA(PED<0.05), =T Logistic @AM B 7R, 3457 BT M5 GP73. HIF-1a
F1MMP-9 7K FH5 2 £ 08 TACE 573 B9 <7 fabe B 5 (P 1E139<0.05) o ROC %D T E R B, S8 BT M5 GP73 HIF-1a F1
MMP-9 7K 3 85 UM TACE 57 30 B9 B 4 TE AR (AUC) 4> 324 0.799.0.835 #10.777, H A HIF-la TN ER S ; = EH &
S MEIAUC 4 0.950, AEIEEH 0.787, AEIERE H 0.39, BUKE 1 87.72%, 457 E 4 91.03%, it TACESRST IR
HBV #83£ HCC BF M7E GP73 . HIF-1a X MMP-9 K, Bff I RFHNEBEZETHREAEE, A7 = /KEMIMEGP73 HIF-1a
R MMP-9 2 TACE L EAS7T S A ERN TR B R R, ZF B AN TACE ST EFRSNTUUMNE.
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Abstract: Objective To investigate the association of the serum levels of Golgi protein 73 (GP73) , hypoxia-inducible factor-1a
(HIF-1a) , and matrix metalloproteinase-9 (MMP-9) before and after transcatheter arterial chemoembolization (TACE) with the
treatment outcome of patients with hepatitis B virus (HBV ) -related hepatocellular carcinoma (HCC). Methods A total of 135
patients with HBV-related HCC who received TACE for the first time in The First Affiliated Hospital of Xinjiang Medical University
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from January 2023 to October 2025 were enrolled as subjects, and the serum levels of GP73, HIF-1ae, and MMP-9 were measured
before TACE and at 1 month after TACE. According to the treatment outcome after TACE, the patients were divided into remission
group and non-remission group. The two groups were compared in terms of general information and the serum levels of GP73, HIF-
la, and MMP-9 before and after treatment. The Logistic regression analysis was used to investigate the influencing factors for the
efficacy of TACE, and the receiver operating characteristic (ROC) curve was used to assess the value of the serum levels of GP73,
HIF-1o, and MMP-9 before treatment used alone or in combination in predicting the efficacy of TACE. The independent-samples ¢
test was used for comparison of continuous data between two groups, and the chi-square test was used for comparison of categorical
data between two groups. Results Among the 135 patients after treatment, 78 (57.78%) were enrolled in the remission group and
57 (42.22%) were enrolled in the non-remission group. Before treatment, the remission group had significantly lower serum levels
of GP73, HIF-1a, and MMP-9 than the non-remission group (all P<0.05) ; after treatment, both groups had reductions in the
serum levels of GP73, HIF-loe, and MMP-9, and the remission group had significantly lower levels than the non-remission group
(all P<0.05). The binary Logistic regression analysis showed that increases in the serum levels of GP73, HIF-la, and MMP-9
before treatment were independent influencing factors for the efficacy of TACE (all P<0.05). The ROC curve analysis showed that
the serum levels of GP73, HIF-1ae, and MMP-9 before treatment used alone had an area under the ROC curve (AUC) of 0.799,
0.835, and 0.777, respectively, in predicting the efficacy of TACE, among which HIF-la showed the highest predictive value,
and the combination of these three indicators had an AUC of 0.950, a Youden index of 0.787, an optimal cut-off value of 0.39, a
sensitivity of 87.72%, and a specificity of 91.03%. Conclusion TACE can reduce the serum levels of GP73, HIF-1a, and MMP-9
in patients with HBV-related HCC, and patients with a good outcome tend to have greater reductions. The high serum levels of
GP73, HIF-la, and MMP-9 before treatment are independent risk factors for poor short-term efficacy of TACE, and the

combination of these three indicators has a relatively high value in predicting the efficacy of TACE.
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440 B 9 (hepatocellular carcinoma, HCC ) 7% P4 72 &

i, P 2 R S s K T B I R I2 I 2 2 AL T
B B, R TS AN, H 2 B 1 5 R AU B At
R Hp, Z@H?ﬁéﬁ%(hepatitis B virus, HBV ) 35745 7%
YA S HL B g TR B A D 2 TR AT )
R B9 b B HCC, 28 545 3h Bk AL 97 12 ZE R (transcatheter
arterial chemoembolization, TACE) JZ& 45 #fE 19 — 263797
G TACE 38 ioh e AR A 0 R LA £ B T
PEREZE TS5 6 Jm B i vk BE AL TT 259 L 175 I R e i IR
BB, BRI, TACE J7 R0F7 18 i 35 AN TR S v, 33 i
23 L TACE FRBT 836 Y7 Je Pt gt g, Hos 7e ] 5
TRYT IS R PR BT 1 T R AR G, U HOR S AR
F) 0455 A R R 2 R R g ot A7 061 . BRI TR A
WF9E TACE J7 R0 2% 5 (1 A W) s 35 00 B 431~ WLkl X 93
D7 R4 T B AR LA KT R I G R 7 g HA
B EREARTE H 73(Golgi protein 73, GP73) 7E IE &
JFAA PR A A 2l Rk B3 L, 5
TERAE R MR BTG MR B S Tl
(hypoxia-inducible factor-1a, HIF-1o ) 2 41 i 335 [0/ 5 45 3R

BERA DR R, TACE AR5 b Jey i S i Sl 4 m] 5 5
HIF-1o iy 2635, U8 1 412 8 i it 45 A= B AR 28 SR YT 1K
Tfi[g’g] o 4 B -9 (matrix metalloproteinase-9,
MMP-9) 7EA4: 2l B2 v Al AR AN M AN, T R SR
IS 235 g 110 ek fi , SR I A R T 75 MMLP-9 235 LA P )y
Jihea 2 th LA R AR R RS DR I MMP-9 5 i 42 28 i
BEYIMEN . AT, 6T GP73 . HIF-1a f MMP-9 =%
5 HCC & TACE J7 &K 1 255 W98 i AN 7841 -
I, AWESE B ZEWL %S HBV A ¢ HCC /% TACEWRIT RIS
I3 GP73 \HIF-1a 1 MMP-9 7K F 89728 4k, I 48314 T 7 B
R BR KR S R U AN

1 #ZRERE

1.1 AR EE2023 4 1 H—20254 10 A 76 5%
P& B 24 5 — Bt 25 B 1 YK 3 32 TACE 1R 7 1 135 )
HBV #H56 HCC B IR 5. I ARRHE: (1DFFE HBV
FEHCC I WkRiE " s () HBV IR B ; (3) Bk
P2 TACEIRYT , ALAF 4 TACE & R IE ™ s (4) 38R 7
539 (Child-Pugh 439%) 9 A 9l BYL; (5) 4 K A @ e
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MR NES I B AIE R A . AR A RS g
B HBV A 3¢ HCC /& & [ & 28 % IR i 98 i K 43 19
(Barcelona clinic liver cancer staging, BCLC) i B #j .
CHI], EH I HCC - . HEBRARAE : (1) ARHTH 2 1 oAt
BRI vRIT 77 %8 (LS00 S BEIR YT ) 5 () FEAE T SRk
el [ B e M ; (3) A A

1.2 TACEW®% 7 7k i & YAT TACEIRYT . B
FM, SR JTT 28 Bz 2 B Seldinger A&, [ 45 00 JBE 20 ik 58 B
R EASE AT R, R BTG 18 1 52
FEA WY ff e o b o7 8 R AR L ol B 7 A A N O .
TP AR A A AL o Bl U S L AT 25 W [ B VD R R
100 mg (57l 2454 PR F] , [ 250E 5 H20093127) (R
Fb AL 40 mg (A7 VT8 IF 250 B 0y A5 BR 23 w1, [ 245 0
H19990279) ] 584K (5 ~ 20 mL)IEA i SFL F EFT#
FE  IT AR I 5 0T 4 T R Vg 4 U A 2 7
AT 5 . ARTFSE T AT F 34 TACE B JE 24 SR F5—
B, ¥ MR g 0 R A . ARG R IR B
A R 5 6 ~ 8 h, ##ib 24 ho

1.3 feidFdgiatenl 4350 T TACE RHT JRIT ) (R)E
1A ) RS HEFRIDK I 5 oL, SR ) AEEK G2 MR o 32k A 1
L3 GP73 \HIF-1a & MMP-9 7K 351 &) [ bt biit
WAL R

1.4 SH57 LN TACE A J5HHE B0 R SE AR 7 5%
FENARAE S BTN . (1) 52 G - oA T
SRR KA B B S AR A AR S SR el R 5 (2) B4y
A < BOP  h J S e A DX sl e R AR R R R 2R K T
RE=30%; (3) IR i « JIga 5 15 2 A0 Ak AR 1 38 40 2%
it S T ) A B oA 5 (4) B a0 o2 « g kT 20 k30

Ak 5 e R AR B N >20% , 5% 5215 24 A6 vh M B
BRIk K 58 RGBS i) SR NS AL
PP R RGN R 1Y) R O AR il 4

1.5 %itF ik R SPSS 26.0 G4l 47 54 4
Bro FFE IR T REGOR DL & £ s 380, ZH ) LA
SR FHSCAL ¢ 4656 5 THECR0RE P A TR) FL R 2 A 50 . 3
3 ¥4 7 —JC Logistic [ R Y B 35152 i TACE 3 1 7 5L
(9 AH G L2, SR A2 303 3/ F#AIE (receiver operating
characteristic, ROC) [ £k ¥F 4% 16 97 77 GP73 . HIF-1a Fll
MMP-9 7K - 5 K 3k G A6 I 6 TACE J7 2 500
T 438 b5 B #R 28 F 1 A (area under the curve, AUC) ,
TR 2485 418 B0 1 S A AT (1 S AU AR S
P<0.05 K2 A Gt L

2 H#ER

2.1 BmaEF—fFbea 135 HEE T, B 1024
(75.56%) , % 33 ] (24.44%) ; V- 2 4 % (56.73 £ 8.89)
% ; Child-Pugh A 2% 98 4 (72.59%) , B 4% 37 {5 (27.41%) ;
BCLC 433 B 1] 82 411 (60.74% ) , C 1 53 1] (39.26%) . R
PRI ROTAGZE S R AR AL B K 78 191 (57.78%) , R & fft 4
57 41 (42.22%) o P 2H J 3 A AR % 1 ) 5 A2 | Child-
Pugh 74 F1 BCLC 4 W17 1T H %, 252 ¥ RG24 X
(P1HI>0.05)(F 1),

22 WM EFEITAE o F GPT3 HIF-1a A= MMP-9 7K
A IRYTHET, SRR E GP73 (HIF-1a A1 MMP-9
HOF R T AR A (P <0.05) 51697 )5 AL
f4 I35 GP73  HIF-1c F1 MMP-9 7K - 24485 V4 I 1 A5 T [
%, B2 B T AR 2H (PR H4<0.05) (3R 2)

x1 WHBEMEMILE
Table 1 Comparison of general data between the two groups
ity ZZ# 4 (n=78) K (n=57) g gich P{H
IS ) 56.32+9.36 57.14+8.41 1=0.524 0.601
(%) ] X'=0.187 0.665
5 60(76.92) 42(73.68)
7 18(23.08) 15(26.32)
e (4F) 2.89+0.52 2.92+0.48 1=0.342 0.733
Ji9eE R/ (em) 6.53+2.14 6.82+2.26 1=0.759 0.449
Child-Pugh 53¢ [ #(%) | X'=0.863 0.353
A 59(75.64) 39(68.42)
B4 19(24.36) 18(31.58)
BCLC /W[4 (%) ] X'=0318 0.573
B 1f] 50(64.10) 32(56.14)
Ciy 28(35.90) 25(43.86)

{E : Child-Pugh 5} 2% , SR 18- U439 s BCLC 430401 , T 28 BAR APl R 530 o
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Table 2 Comparison of serum GP73, HIF-1aa and MMP-9 levels between the two groups before and after treatment

e ke GP73(ng/ml.) HIF-1a(ng/L) MMP-9(ng/mL.)

HITH BT )R IRITHT BT bEpagill 1BIT A
TR 78 86.46 +13.26 51.23+10.14  75.85+8.39  60.25+7.56  215.25+45.14 146.85 + 38.56
KEMA 57 108.54+22.14 9625+ 13.52  88.54+925  79.52+8.55  265.14+5236 2352414785
RN 7.218 22.114 8.311 13.837 5.926 11.874
Py <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1. GP73, /R IEIARLE 1173 HIF- 1o, BRAEE S - 1a; MMP-9, JE 5 45 2K P19

2.3 #HwTACE 76 % HE 5 Logistic A4 H74E
R VRYF RTINS GP73  HIF-1a Fl MMP-9 7K - FH i 2
SN TACE JPRE ST fa 6 IR 2 (P {E<0.05) (2 3) .

*3 BMTACETHZERS
Table 3 Multiplicity analysis of factors influencing the
efficacy of TACE
TEhR BIH SE Wald P{H OR  95%CI
GP73(ng/mL)  0.067 0.018 13.814 <0.001 1.069 1.032 ~ 1.107
HIF-la(ng/L)  0.220 0.047 22.117 <0.001 1.246 1.137 ~ 1.365
MMP-9(ng/mL.) 0.028 0.007 15.556 <0.001 1.028 1.014 ~ 1.042
1 : GP73, i AR B 11 735 HIF-1a, BUAE T T-1a; MMP-9,
FE 4 R AR -9 TACE , 28 A S kAT HE JER s SE  ARUEDRR s OR, I
{EI;Cr BEX,

2.4 597 87 o GP73 HIF-1a F2 MMP-9 7 - & TACE
TR TR NAE AT ROC LR Mr 4 3R B IRIT R
GP73 (HIF-1a Al MMP-9 Bl 5] TACE J7 %% ) AUC 43
514 0.799.0.835 1 0.777,, H: i HIF-1ou 4 T 00 41 i 5
B A BEARIE) AUC R 0.950, 21535500 0.787, 1
PRI BN 0.39, U E N 87.72% , K54 91.03% (6
4, 1),

R

HCC 75 A BRE B N &5 585 5, H i AT 2% 5 i 1
LW GRIT B IR Y L AR WS B LML Y GPT3
HIF-1a St MMP-9 155 AE W2 W g 4a b, EEEET ik
Tehr 5 HCC & 4= K B K TACE 167 WL =22 8] i) 5 2% 5%
Bk o GP73 J&— i i BROWE A 1, 76 {3 4t it v 3Rk 7K

100
80

60}/

(%)

20

— GP73
— HIF-1a

— MMP-9_
N=gosll

’ 0 20 20 50 80100
1004557 (%)
1 : GP73, B AR BAA TR 1 73 s HIF- 1o, B4 S 8 - 1o, MMP-9, 52
LB EMG-9; TACE, 2 S Sk by T i 2R .
E1 & GP73.HIF-1a . MMP-9 7k F 3t TACE 7 2L F il 4
B ZiERIESFHEMLE

Figure1 ROC curves for predicting TACE efficacy based

on serum GP73, HIF-1ac, and MMP-9 levels

AR, T E HBV &Y JFEF 4 Ak S HCC R B 3 1
5T K 5 g £ AR D AR BT R G, S
HCC W TERI LI S BUS AR 10 HIF-1o S 40 ML
AR T 2 5 50 5 PR B SR I 38 I 1) 0 e s R
TACE A J& i il i 480 T B 820 25 5 L3R, A 1Y
HIF-1oFE AR 10457 N B A R S B R PR o, 3K 5
i geg i AR A, DT RS S A L (R 2R AR TR D R S R
TACE $iGHL R 8y T2 — 7180 MMP-9 i =B I RE 2
ok ik A L /66 I 0 TR 20 2 B B, Ay Mo 4T L 1) 2 5% R
RS S, R AN IR R B BN . R,

£4 SBEIFHIMTE GP73.HIF-1a 1 MMP-9 7k F 3¢ TACE 77 3 B9 T (& 3 47
Table 4 Predictive value of serum GP73, HIF-1a, and MMP-9 levels before treatment for TACE efficacy

Ly AUC(95%CI) VAL PH AR I AHE HWURRE (%) RS (%)
GP73 0.799(0.722 ~ 0.863) 7.206 <0.001 0.547 100.93 ng/mlL 64.91 89.74
HIF-1a 0.835(0.761 ~ 0.893) 9.778 <0.001 0.520 86.03 ng/L 59.65 95.31
MMP-9 0.777(0.697 ~ 0.844) 6.489 <0.001 0.534 261.29 ng/ml. 64.91 88.46
15 R 0.950(0.898 ~ 0.980) 27.775 <0.001 0.787 0.39 87.72 91.03

TE:GP73, Hi/RAEME 11 735 HIF- 1o, BRATFE S B T 1as MMP-9, BE BT Ji 21 11 -9 5 TACE , 2 3 S IR LT AR ZE AR AUC, TZ T HIAR; €L B

R KT
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AW S LR G VAL R AR AR IR YT T S KT 5 HBV A G
HCC & TACE 7 20 6 &, IR 1 HAIB Y7 A ACF XF
TACE AT RCR A H A -

AW FE S5 B BN IR YT T AR 28 M AR A T
GP73 HIF-1a J¢e MMP-9 7K V-2 0 358 T e i 2H . X &
B, 78 TACE 697 1, Bl ol g CL Ak F— A~ AR 28k |
T3 R 4 N7 K R P RR A i 3 A L Al RS W] g S
TACE J&Y7 B AEBEE 3Rl . AT RS UESE , HIF-1a
R EHER HCC HUR R 22" . BARSEAE H HBY
YL 5 5 R MR A TACE R G B R % VI HIC,
Lt i 9 GP73 KT R AR . AT IR Wi
F I GP73 HIF-1a S MMP-9 /K-8 IG T R T B, 12
/R TACE J&7 AT FE— 2 FR B _L il g e btk e . 4%
M, G2 A 00 B8R WG R B Oy Wk 3 YR T s L4 T4 A 7K
AT R T ARG . X ARRIRYT AR B
Jed S AT DR | BRSO B s SR 2B TR R A2 B, A
T E ML A A 7K T 1 2 30k B R 32 1) T e«

-JC Logistic [BIH 4387 /s, Va7 AT S K-/ GPT73
HIF-1a F1 MMP-9 &t TACE 35 157 %A 1 2 ST fe s A
2R = E T Re AL R B — NI #E TACE WP 473+
W 2% . HPETEDL I AT B8 % : TACE ¥ B4 2Pk G 4 T o
FUBTE HIF-102", T HIF-Tow (149 7K - 725 4k © Bl F 52 2
TACEJATF R K BUG B2 722 i 3519 HIF-1a
AAL AR 045 A R b B - B AL A R i
GP73 LY . MW BRI GP73 £/ HBY
IHCC B E SRRk 2 FEHCC B H TACE AR
R R TSR INE S, A, HIF-1a B iR
TREREE P B S E R S5 BT 5 MMP-9 13 58, i 41
i A0 35 o I A, g R A Pk 3 R I8 b K 1O R 8
B0 BESE 4G L, AR T MMP-9 7K F- 5 HBV 4 ¢ HCC
BHARIGA BAAERED B IRITRTAL T GPT3.
HIF-1o Fll MMP-9 7K (%) /988 , AT BE XS TACE 15 5 A9 it 4
LA S 1 3 R s e D, T 5 R AR B R -] A Ak
FURZEHA% , WIS BOR T RORAME

ROC Hh£R /3 Mt 3 Wos , HIF-1o £E B —pR s h
PR B T (AUC=0.835) , 1X — &5 L 5 4
N 38 [ 7E TACE J7 8045 rh A% D HU S A A . E A 5T
TESE, HIF-1o f #2305 AT 38 Al HBV AH2G HCC g 1R 78
R RS HIATT RS B8 LR 5 R B HUS % U0
S SRR T HAE TACE J7 G TAS B 15 4 7 v iy
G PROME . SN EE RS, 24 GP73 (HIF-1a 2 MMP-9 =
A RIS T L R B FE T, AUC R 0.950, B

T 87.72% , 5 B R 91.03% ., 1A A6 I ] 4 i 7
i IR R AE R RIS N R ) L Il A A R ) R i 48
RSB 2 AR B M L — AR AR AR SRS M
S TACEIRYT B R AL R o

A I 04 Jey B 76 7 ROUE I () 4, R BE PPA
AR I A Ak B R T R A A RN A A
(T ANAEL o S A, BIFFE ARSI 1L 75 7K -, R BE [R] 25 4
BT b e 20 2 34 B 11 09 3R 5K L 5 i 3 7K T (4 A O
P, BRI T FOR IR AR HLE I IRASR T . AR5
IO B A 17 B T, I 33 S A 2l 5 il g 5 8] 2 AR A
AR 2F R CINTE 1 S B0 M A, IR 8 5 58 38 A4 T
®Z.

ZE Lk AR ST A5 R, TACE 3697 7] F Ik HBV
H15& HCC % L7 GP73 \HIF-1a &2 MMP-9 /K-, H ¥
RO AFH T R B3 . BT = K I LT GPT3 .
HIF-1a 2 MMP-9 J2&: TACE 3 )97 %A i i 37 A5 16 TR
., SHBA KR TACE J7 R4 B AT 8 5 1y T 441
A — R B I R TR, T RHTIR S TACE W
FERRPL T, NI T 5 g MR R TR T Do

BIEHEER: AR T2020245 1 A8W#FHRENKTS
—WERERAEEERAFIET B HER—WK
% [20221490 %

FlEEMRAER: AR E A B PR
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