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ZLREAL T LDH-C4 5 CMKLR1 &R iZ R HE SR HEIELSFE.
MEIREYImENXER

FBHEMF Y, REFEE D, 2D, R Y, W&V
(DRFET AR FH—ARER/ W KFEBEHEER/ M B/ AINLEFHBRE, @il &R
610200; 2) B EFA K FWESE —ERMBE AF, 22 4N 350004)

(FZE] HnY Wi EE A 209 2R I & B C4(lactate dehydrogenase C4, LDH-C4) . e F Z Ak
1(chemokine—like receptor 1, CMKLR1) 3k J H 51l R BRARAE . MEAR S ATUG R, Jilk #2016
A1 A 2 2020 4F 6 A BB T RGR X 55— A REEBEYGA I 150 5170 B 2 UEAT TR PEBA S B 5T, Y947 PR
AR, RPREBAL LFEFZIERAL, RAGBEAMYEELEN LDH-C4, CMKLRI £ik, HEARFRHL
LDH-C4, CMKLRI ik, /MHrE4141 LDH-C4, CMKLR1 23k 5 FL M 0 BLRRAE | I v o b s 9 [ 98
A $1 )5 (carcinoembryonic antigen, CEA). BB 153 (cancer antigen 153, CA153)] k&, M6 ~601H,
Kaplan-Meier 3% 737 4141 LDH-C4. CMKLR1 Ris 5AR G RBAFHEMRER, 572 Cox MIHFHI ARG T
BTG IR 2, I TR 44 LDH-C4, CMKLR1 3355 B EETUS W40 /047 853 FLIR
JRZZ LDH-C4 FAMESRIA AN 53.33%, = T 55 IE W 41810 26.67%, CMKLRI1 FHYEFRIEFE Ny 41.33%, KTE
EEH LY 89.33%, LRBELITHE N ( x2=22218, 76.083, ¥ P<0.05); WBA R ~ M. AHkE
4555 . CEA >5.39 pg/L., CA153 > 26.57 U/mL (W FL IR B 4140 LDH-C4 FHHRE & TR T,
TOMEZERERS . CEA<5.39 pg/L. CA153<26.57 U/mL H#, CMKLR1 FHMEZGAETREM 8 T, JCkegs
%% . CEA<539 pg/L. CA153<26.57 UmL ¥, ZRALITFEX(P<0.05); BFEYi6~601H, KA:MHE
BER R 33 ), Kaplan—Meier 42 f743 47 78, LDH-C4 BHPE R 5 4F MR TCHE R A A7 R N 65.85%, 1% T BAME
Fk BN 92.06%, CMKLRI FHMEFR KB E N 91.67%, 5T BHEF A B E 1) 67.06%( Log—rank x> = 11.748,
8.832, P<0.05); Cox [HIHAMT /AR, JRHEM . WKL . CEA. CALS3, LDH-C4 Tk R Lt A s
AT fE R I3, CMKLR1 3Rk 2 Toik A A HUS B R R 3 (P < 0.05); 432 Cox LU XUS: B1IH 4341 b7
TEAF R IE R0 . K ZS AR . CEA K CA153 /K FJ5, LDH-C4 BHHEAT o FLIS 8 5% JC ok R A 1 WU
B &R P 2 (HR = 3.082, 95%CI: 1.889 ~5.027, P<0.05), M CMKLR1 P44 0]y 3L MR 98 3% 0 3 8 A A2 WU
AP E R (HR = 0902, 95%CL: 0.825 ~0.986, P<0.05). &5 LDH-C4. CMKLR1 3355 ZLM % r9 0 3 4
W1, WKL SRS R T R bR AR B VA O, T 3k [ A R W R S5 TC R AR A U BB XU (4, T M I IR
PEAR TR S SE U S5 R A B 00T 1 B HE SR

[Sk#Eim] FLHE; LDH-C4; CMKLRI; I GG ELRAAE; Ssibr s HUn
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[ Abstract ]

chemokine—like receptor 1 ( CMKLR1) in breast cancer tissues and their relationship with clinical pathological

Objective  To investigate the expression of lactate dehydrogenase C4 ( LDH-C4) and

characteristics, tumor markers and prognosis. Methods A prospective cohort study was conducted on 150
patients with breast cancer admitted to the First People’s Hospital of Shuangliu District, Chengdu from January
2016 to June 2020. All patients underwent radical mastectomy and cancer tissues and adjacent normal tissues were
collected intraoperatively. Immunohistochemical staining was used to detect LDH-C4 and CMKLR1 expression. LDH-
C4 and CMKLR1 expression in different tissues was compared, and the relationship between the expression of LDH-
C4 and CMKLR1 in cancer tissues and the pathological characteristics, serum tumor markers [carcinoembryonic
antigen (CEA), cancer antigen 153 (CA153) ] of breast cancer patients was analyzed. Follow—up was conducted for
6 ~ 60 months. Kaplan—Meier method analysis was performed to analyze the relationship between LDH-C4 and
CMKLR1 expression and postoperative progression—free survival (PFS) prognosis. Stratified Cox regression analysis
was used to identify factors influencing PFS prognosis, and subgroup analysis of LDH-C4 and CMKLR1 expression
with PFS prognosis were performed. Results The positive expression rate of LDH-C4 in breast cancer tissue was
53.33%, significantly higher than the 26.67% in adjacent normal tissue, while the positive expression rate of
CMKLR1 was 41.33%, significantly lower than the 89.33% in adjacent normal tissue ( x> =22.218, 76.083, all P
< 0.05). In patients with pathological stage II - III, lymph node metastasis, CEA >5.39 pg/L., and CA153 > 26.57
U/mL, the positive expression of LDH-C4 was higher, and CMKLR1 positive expression was lower compared to
patients with stage I disease, no lymph node metastasis, CEA < 5.39 pg/L, and CA153 < 26.57 U/mL (P <
0.05) . During the 6 ~ 60 month follow—up, 33 patients experienced tumor progression. Kaplan—Meier survival
analysis showed that the 5-year overall progression—free survival rate in LDH-C4 positive patients was 65.85%,
lower than the 92.06% in negative patients, while CMKLR1 positive patients had a rate of 91.67%, higher than the
67.06% in negative patients ( Log-rank x?* = 11.748, 8.832, P < 0.05). Cox regression analysis showed that
pathological stage, lymph node metastasis, CEA, CA153 and LDH-C4 expression were independent risk factors
for PFS prognosis, while CMKLR1 expression was an independent protective factor ( P < 0.05) . Stratified Cox
proportional hazard regression analysis showed that after adjusting for pathological stage, lymph node metastasis
status, CEA and CA153 levels, LDH-C4 positive positively ramained a risk factor for PFS in breast cancer patients
(HR =3.082, 95%CI 1.889 ~5.027, P<0.05), while CMKLR1 positivity was a protective factor for PFS (HR =
0.902, 95%CI 0.825 ~0.986, P < 0.05). Conclusion The expression of LDH-C4 and CMKLR1 is closely
associated with pathological stage, lymph node metastasis and serum tumor markers of breast cancer, Together,
they constitute a powerful risk network affecting postoperative PFS prognosis and provide a novel theoretical
framework for clinical prognostic assessment and precision management after surgery.

[ Key words] Breast cancer; LDH-C4; CMKLRI1; Clinicopathological characteristics; Tumor markers;

Prognosis

FURIEE 2 Lo P i A R, o SRR
ATETARIGST, A RGER B AR5 Tk A A7
1 [T K /N T = I B D R S ST 5 " N
e KA kSR, SEWREARY, W
I, YRR T SRR S S | PPAN T A A
Be, DARE S R AHE AL - R HE A R 1]
EELTTS, MR, SeERUR AR
=, FLRR M A B C4(lactate dehydrogenase C4,

LDH-C4) NLDH HEEE AL, JRMEE R b ) SCHE
TEZ R IR b 2 Rk, C©AMFESS, LDH-
C4 FIHEAL N IR 17 FLRRFE Ak, g A 1 S ik fg
L, O AT 2R A GO S5 A A I e 400 i O A e ik
iR, RZEMERGE S LR 321K 1(chemokine—
like receptor 1, CMKLR1) 3 %22 33k T 55 K A 3% 2
ML, W25 RN, JF A AR R A 1L
¥ Chemerin 454, JE CMKLR1/Chemerin i,
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IR H R G40 (natural killer, NK). # 2 0RZE 40
i 5 45T B 88 G 28 D) R SR L R T R ) e
T RPEOIAEE, AR T, nTRE S P e
WEPRURES , T RZ i 7 RE AR I PRI Af FL
U g s BRLUE R R W, 2 BT I v PR A
YK, A S AR AR b, #E LDH-
C4. CMKLR1 23K W] 52 i L A 96 5 B i J R I IR
ghJmy, AHYMHTOC T A A U o B R ik
K, RHSIERGHESHE . TR UGS X R M
ARG, R, AR R IT AT, LA
e R IEA J0 R J 2 A7 T B A AR 09 PR {1t
5%,

1 #AREFZE

1.1 —fER
FEHL 2016 4F 1 H % 2020 4E 6 J #8 H BUR
X5 — N R BE B OA 1Y 150 (2L 88 H g Mo
X145, HEATHIREEBASNIT ST, YT LRI AR .
PAAFRUE . (1) FFA TR &ML IR I 12 Wi bn o 5
Q)EWME, WhTREZTMERTTY, BH¥h%k
PR (3)ARA I HAGYEM R, H B Jo A b i
i (4) B R R A o HEBR bR
(1) S A5 7™ F R e PR 5 (2) 38 il B3 15 557 24
RGP ; (3) A S HRPEPNG ; (4) HEEAF I RE
B0, (S AERW . Wizl L t; (6O)FAEIET N
HRERG . WivEARE: (DR AEHMSfEERE . KIK.
BAMET; (2) DT BIEARMAPE 22, REEIE L
PR E A )hiEAfr R R, BEF
% 38 ~ 66(52.09 £ 6.94) % ; JRHIISHL . JEIRVEPE
i 49 1], IR 101 Bl MR R RAE: <2 cem
93 M, >2em 570 WEHWH . TH 704, 1
Wy 58, M 22 1 ; AL LRENE . &tk
4119, rhaordk 54 ), R4k 55 65 kA5
57 %) 3 F5 . Luminal A % 32 441, Luminal B
A 37 41, Her-2 BHIE 44 61, =BAM: 37 1l A8
Y2 AR T RO X 5 — N R R Be BR AR B 25 D1 2%
fLuE([2016] 25 (11)5 ),
111 HFEAREH/E AT H R A XK
D2 B S = AR U B = S N = QN < /A= W
Z {a/2} W +Z B}y (Y- (P10-PO1) 2) |,
P10-PO1 ’

Hodr, P10 Ay J8E 20 23 P i g 55 9 G HE R
PO1 i 4 22 B 1 i 55 BHE AR, & AN —
FOoF e CRIP10+PO1), AREE TS, B

ZIEH 2R LDH-C4 Y PR L 30%, WiE
ELA I IR 3 S0 f5e /0 o] K B A EE (odds ratio,
OR) >42.0( BV Jia 25 27 B % i 4 5 BH P %) 4 2R 2 AH
FOEBLE2 45 ), il P10~0.20, P01=0.10, A
—FF T (W) Z5o80.3, BEERKAEE 1- 8
0.90, KEIKAE o K 0.05, HEGR/IMEAR
R 131, 55 10% Kvi e e b, A
FIANGHEARY KE 150 ),

1.2 HARAE

12.1 47 5H 48 % LDH-C4.CMKLR1 K&
W (DRI R REIRYE ChEYUED S
IRIEEIZIE S S5 IE (2015 JiR) ) B A EFRAEATHL
PRIEEARIA AR s ()PRASRAE : ARG AL
DR B 5 2 (B AL 21 22 ~ 3 em,
o LR N IE A L) (3) S A A A . 4
26 10% /R AR, A, EZHI7E S pm
JEYI R RHISP ket . il . /KBS, 100 C
T PR PIE R 30 min, K& NS E ALY
5% 111 = 135 £ A, % m— 4t (St A LDH-C4
Z YLK, Beyotime A W], %5 : LDH-C4 1T
&, #t5 . ABI123456a; CMKLRI1 £ 3@ [ Hi 14k,
Atlas Antibodies AT, %55 : HPA023456, #Ht5:
AB789012b, HBEILf] 1 :200), 4 CHH 0 ;
IMAILEET R G I RSN A F, 175
SP-9001, #t5 . K12345, FBeLLdl 1 : 500), %
IR E 2 h; DAB R, FRAKEY, BiKiED.
B o B 415 BE P X L 0 P L o 4 21
FE XS IR (PBS 22 il B A —H0), T i
BE( HABAREIT A 7)) gL (425 R E . Bk
AR UL XA — A R EE B/ DU K 24 G 25 6 5 Bt
Wi ELA 10 47 DAL PR 560 R 22 i >R FOSUS
SISy, IF AR G o5 B e Y (o T FRPTA FH
PERG LS (D Qe i . K& €A=04r, R
=14y, ¥ @O=24, FERO=34; (2) 40
A G R <10%=0 73, 11% ~25%=1 43,
26% ~ 50%=2 4%, 51% ~75%=3 4%, > 75%=4 4} .
PIIRPE oA =4 4 M BAYE, < 4 43 A FATE.
122 BHREHRAEEMERRIESE ATFAK
MHR, @l TeEA ., BibRyit T e Bk,
BEDT 6 ~ 60 ™ H , HRALRETTTE] A 45 4~ H o bl
i 0 (8] AR H5 RECIST 1.1 5 o 100 ] 52 i g b 2
PURI B K oAb 56 A 2 S Sk X AEAR K
Bl U7 o o e AR 2 A s, ek SR A AR
7% H A TR . b, Jok A AF i X
B FARY H 2 ek e s R R B H
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1.3 MZIEHR

(1) FLARIE B 55 1E H A 4ILDH-C4 . CMKLR1
FkKF; (2)FE4ISILDH-C4, CMKLR1 £ik5
LRI A8 G BRI R bR R ) T
AR R R FR s (3) Toi RAEAF TS RS2 A 2
(4) B B0 9] . ka5 | m IR R
( carcinoembryonic antigen, CEA). B#ZSHr 7 153
(cancer antigen 153, CA153) W4, 4 #19 4 41
LDH-C4. CMKLR1 ik 5 Jo it & A4 /7 il J5 1Y
14 SitESH

K ] SPSS 27.0 Bkt AT g it 2= o0 Mo THEK
TR n(9%) 3R, 17 x* Kl ; KM Kaplan—Meier
Bl AL, AT HUS A A5 Hr, AT Log-
rank x 2 Kige; RHA Cox FIHH2m KR,
AR (1) 28 R A i e . 1 7% B 4% I IR
BB B o —or e i, Ry 200 K78 B LI
WRIEAPA; KERE R P<0.05 1972 &
PWAZIHER Cox BAL; (2)BIAUEHE: R M ETSA
Pk fT Z R 8, DAfE s g &R, it
SRS H (hazard ratio, HR) % 3L95%CI; (3) L6l
USHRSERGES: . SR FHEET Schoenfeld 5822 G5,
I 2 2o AR 11 2] Log—minus—Log A& 17 PR 4L
EIHEAT YR, R A R A Ko 3= 4% o H4 it A2 L A8 XL
G (P> 0.05), P<0.05 HZFAGIFE L.

A

b
,--\‘\l

$4:\ -, \ - - W >,
Tias s RAR T

B 1

2 &R

2.1 AREHL LDH-C4.CMKLR1 RKiktb &

FL I 41 40 LDH-C4 P 3235 %N 53.33%
(84/150), W1 Wb v T 9 5% 1E H 41 2 26.67%( 40/
150), ZRHASI¥E X (P<0.05); FLARED
21 CMKLR1 BHE B %N 41.33%(62/150), B &
% T 55 1F % 412119 89.33%( 134/150), %= %4
Gt B L (P<0.05), RAEHAMLKN LDH-C4,
CMKLR 1 7 L B 9 20 21 5 90 55 L 8L i 3R 58 I
B, K2,

2.2 JELH4 LDH-C4.CMKLR1 Rix 53 iRE S
&l RR IR S R 7B AR SR X &
FEA 4P LDH-C4, CMKLR1 FAPESR A 590%

FRAMY . RS . CEA & CA153 /K M

X(P<0.05), ROCHIZE/R, CEA, CA153 ffE

W E 53 9~ 5.39 pe/L A1 26.57 U/mL, 5K B

ST B, TS . CEA<5.39 pg/L.

CA153<26.57 UmL &ML, T ~ M. Ak

EL45 482 . CEA > 5.39 pg/L.. CA153 > 26.57 U/mL

H 2 LDH-C4 PR IR R R, CMKLR1

PHMERIE R, ZRAFRITFEX(P<0.05),

W1,

= T NEYASN T T\~
o \-'\.\ ™ _\"q‘n’s"?\ ‘;' Vg
NN S Ay \ LR
- e - o va e .
-, R A NN
> -~
b e BN vk ﬁ\.« N e
i SN &Y A<

RREALKRN LDH-C4.CMKLR1 ZEFL R EAASESHAFHIRIE( x200)

Fig. 1 Immunohistochemical detection of LDH-C4 and CMKLRI1 expression in breast cancer tissues and adjacent non-

cancerous tissues (x200)

A: JEEHA T LDH-C4; B: WALPH LDH-C4; C: WAL A CMKLRL; D: J@524H ) CMKLR1,
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2 LDH-C4 5 CMKLR1 #ZEZL BB HAFEE EFE AR PHEERIEELLER
Fig.2 Comparison of positive expression rates of LDH-C4 and CMKLRI1 in breast cancer tissues and adjacent normal

tissues
A: LDH-C4; B: CMKLR1; "P<0.05,

R 1 AL LDH-C4.CMKLR1 RiA 5 7L IR B F IR . I iFEREWHIX R (1(%)]
Tab.1 Relationship between LDH-C4 and CMKLR1 expression of LDH-C4 and CMKLRI1 in cancer tissues and the

pathological characteristics and serum tumor markers of breast cancer patients[n(%) ]

5iH . LDH-C4 CMKLR1
FH M 7 P FAME 7 P
R () 0.336 0.562 0.200 0.655
<50 71 38(53.52) 28(39.44)
=50 79 46(58.23) 34(43.04)
S B2 0.732 0.392 0.381 0.537
|3 e 49 25(51.02) 22(44.90)
R 101 59(58.42) 40(39.60)
Jitgd Fe R A% (em) 0.497 0.481 0.284 0.594
<2 93 50(53.76) 40(43.01)
>2 57 34(59.65) 22(38.60)
S B3 1 9.201 0.002" 13.528 <0.001"
I 14 70 30(42.86) 40(57.14)
I~ i 30 54(67.50) 22(27.50)
HB L FERE 1.627 0.443 1.506 0.471
P 41 20(48.78) 20(48.78)
ik 54 30(55.56) 22(40.74)
[iaxte 55 34(61.82) 20(36.36)
WL 11.668 0.001* 8.550 0.003"
H 57 42(73.68) 15(26.32)
¥ 93 42(45.16) 47(50.54)
ol 0.875 0.832 0.919 0.821
Luminal A 32 16(50.00) 15(46.88)
Luminal B 37 20(54.05) 15(40.54)
Her-2 A4 44 26(59.09) 16(36.36)
= BAM: 37 22(59.46) 16(43.24)
CEA(pg/L) 13.890 <0.001" 16.502 <0.001"
<5.39 72 29(40.28) 42(58.33)
>5.39 78 55(70.51) 20(25.64)
CA153(U/mL) 8.131 0.004" 12.156 <0.001"
<26.57 69 30(43.48) 39(56.52)
>26.57 81 54(66.67) 23(28.40)

‘P <0.05,
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2.3 JELHA LDH-CA.CMKLR1 RiZ 5 RES
BEXLHBEGETMENXR

BEBED 6 ~ 60 1 H, ALY 45 4
A BEVIIEIR DS 5 6], RUIEN 3.33%, KA
R B 33 . RUPEE R A AR A
RACHR, RV B 7E B f — IR BE DT H AT

A

HE. A0 Eon, LDH-C4 FAM: . CMKLR1 B
PEEBH 5 A SR TCUE R AL AR 0 3 R 65.85%(54/
82). 67.06%(57/85), W EALT LDH-C4 BH M &
F11 92.06%(58/63). CMKLR1 FHIEHEF 1Y 91.67%
(55/60) , S5 ¥H 81t 2% B X (Log-rank y2 =
11.748. 8.832, P<0.05), WK 3,

B
1.0 1y 1.0 A
508 = 0.8
g
Eo.e ﬁij 0.6
) )
Hoa 3 o0s
& ﬁ%ﬁ%ﬂ%ﬁ I = Ak
-CAITHE- G i PEASSIE
02 - LDH-CAB A 02 +€M§E§Eﬂﬁ%ﬁl )E
0 0

0 10 20 30 40 50 60
] ()

B3

0 10 20 30 40 50 60
fitiEl (1)

fEHY LDH-C4.CMKLR1 RIZE5XTHBEEMENXR

Fig.3 Relationship between LDH-C4 and CMKLR1 expression in cancer tissue and progression-free survival prognosis

A: LDH-C4 £k 5L R AEA TG LR

24 LHBREEBENZWEZE

DL IE B ARG 5 4F N & A R o [
s (Tik =0, #ERE=1), WBRmBRRRAE | iy i
S bR AR Y M 44 LDH-C4. CMKLR1 Fik1E R
HASFIA Cox MIHHT. Z5R IR, FHEH
WL 455/ . CEA. CA153, LDH-C4 [APEZRIL 2

B: CMKLR1 F£ix 5Ll RAFTEH R,

LR 9 HB A TG i R AR A R ST fE R R &
CMKLR 1 FHM: 3235 2 Jo ik J A A7 1is i ok S AR 40
K2 (P<0.05), W2,
2.5 JEZH LDH-C4.CMKLR1 RixxtZLIRE &
BLHEREGFHNMIFEMNE
S EAHG LDH-C4 5 CMKLR1 J& 75 Jy 57 T H

R RMFRERELHREGFMEHNRARZRSERSN

Tab.2 Univariate and multivariate analysis of factors affecting progression-free survival in breast cancer patients

B2 HRER ZHE
HR 95%CI P HR 95%CI P

F (LI <508 AS]) 1.489 0.984 ~ 2.253 0.094 / / /
SR RIS (DL AR RN 2 ) 1.102 0.892 ~ 1.362 0.078 / / /
P KA (LA <2 cm A HR) 1.425 0.992 ~ 2.047 0.059 / / /
SEE ML T RS R)

T3 2313 1.403 ~3.814 <0.001° 1.930 1.225 ~3.041 <0.001

1| E:E 4202 3.149 ~ 5.607 <0.001" 3.548 2.579 ~ 4.882 <0.001
R (LIE a2 iR)

ik 1.057 0.887 ~ 1.259 0.099 / / /

44k 1.148 0.982 ~ 1.341 0.082 / / /
WL F R (LI NS 8) 3.708 2.011 ~ 6.837 <0.001" 3.136 1.941 ~ 5.067 <0.001
A48 (L) Luminal A B3 HR)

Luminal B 1.067 0.842 ~ 1.352 0.074 / / /

Her-2 fHE: 0.902 0.794 ~ 1.025 0.080 / / /

=B 1.131 0.903 ~ 1.417 0.079 / / /
CEA(LL <5.39 ng/LHZHR) 2916 2.114 ~ 4.022 <0.001" 2.529 1.682 ~ 3.802 <0.001"
CA153(L)<26.57 UmL NS R) 2.852 1.972 ~ 4.125 <0.001" 2.295 1.541 ~3.419 <0.001"
LDH-C4(LABAH: I ZR) 3.555 2.149 ~ 5.882 <0.001" 3.082 1.889 ~ 5.027 <0.001"
CMKLRI(LARIH: S 18) 0.934 0.874 ~ 0.998 <0.001" 0.902 0.825 ~ 0.986 <0.001"

“1” R ToEHE; P < 0.05,
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by S I PR B PR 28 (R TS 8 b, 4300l LA B 4
BCTHA/TT ~ THHA), WREE5 R CA /L), CEA
IKAF-(<5.39/ > 5.39 pg/L) X CA153 /K- (<26.57/ >
26.57 UmL)VE R 43 EA8 0, RHG3)ZE Cox HLAIX
Bz R0 0 43 #7 -

E RN e (TDNE s e o (|l P 7 L
WgH: T3 70 6L ), T ~ T35 80 45 (i
J& 22 i), WhELZEEER WAL ToFERS 93 fil (i
14 4], GHH 57 B (HE19 #]); CEAFH: <

5.39 pe/L FBE 72 ] CGHEJES ), > 5.39 pe/L L
78 ] (25 f5]); CA153 W4 : <26.57 U/mL
& 69 B (FEES 1)), >26.57 U/mL 4 81 ] (i
JE25 ).

SRR, TR R . keSS
AR . CEA & CA153 /KFJ5, LDH-C4 PHYEAT
L R o R A A B I fa R I 2 (HR > 1,
P<0.05); T CMKLR1 BH 0 A FL g £8 5 o ik
AR RZ(HR< 1, P<0.05), W3,

K3 REFAABKFEREZG LDH-C4 5 CMKLR1 RiAX LT B AEGFRRS Z Cox B4

Tab.3 Stratified Cox regression of LDH-C4 and CMKLRI1 expression on progression-free survival after adjustment for

different clinicopathological factors

P i S.E. Waldy? HR 95%CI P
S FH 5340
LDH-C4(BHE vs. BIE) 0.786 0.186 17.853 2.194 1.492 ~ 3.225 <0.001"
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N
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CA153
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CMKLRI1(FH vs. FATE) —0.146 0.036 16.446 0.864 0.805 ~ 0.927 <0.001"
*P<0.05,
[ 95 41 21 LDH-C4 PHME 3R 15 % 53.33% 1 T i 55
3 itig IEH U121 26.67%, HAEWRHSWI AT ~ MY, A

LAk, Bl Lot AR TS & TAR R ik, #
W R R R R THE A, B TaRit,
P S E AR 1Y, ARIA TR R
BT WFB, BARGERE R SHEBAI SR E
FR S5 TR B, ASBFSE AN 150 BIFLIRE R, A
JG 5 AETCHE B AATRAN 22.76% , $EA8 N3 A S5 R
15 HE W B 6 TAEC A IR IR B VIR k. L,
PR & 5 L W95 I Jed A 2 0 B BRRAIE R O A 7
USRS FAREY, I 5 AR 5 JC it R A A7 1
JERIRER , R TG RS PR T30, el 1
Jr BAHEEE L,

i 5 B AR AE 5 1L T8 P98 A 7 4 2 XM i IR
i A FLMR RS S PP AR PR R ) L T, s
L N N A Tty S O T = T
WHRWIE R, MEREEREE L. B
MR E, WREZEY, RIFRGRER, 7

WL . CEA >5.39 pg/l.. CA153>26.57 U/mL
PP RINE R, $#28 LDH-C4 RIX S5 IRE R
A HFREVIME, Naik 509 58 %], LDH-
CA4 fEFLIMEA S UM S maRis, HS 5ME g,
Ki-67 S 1EAHE, UTERH 3k nT B 540 il i Jes 20
ML gE . RE TR R S, SRR AR 2
LDH-C4 15 A 0l B f v %) G R g, L PHME 2GR 3
WA 5 e 40 A T A 005 e 1 S UG o R A
T2 o R O T A AR I P 1 ) i T
FUBEEE A b B = IR nTAE N R . E LR . IR T
ST A BRSSP 200 i 1 G R 44 g 4 At
JEORE, i fi g E R Do LDH-C4 3l 5K 74 I
e fEfl . o FLRR, KPR A Ak e +E
SERR AL IR R BT, R AL 0 200 it AL S5 mT 38 i 3
It 4 J& 25 F B ( matrix metalloproteinases, MMPs),
ok it SR G M S A R AR T 1, A g A P = 22
R S R BE ) r R B A R A0 kA,


https://kyxuebao.kmmu.edu.cn

EHM, %5 FLREALP LDH-C4 5 CMKLR1 A58k K JH 51 s BIARAE |

5 6 4]

i JRg s 75 0 R Y 6 R 91

i 1A e e Tt B3 T 0 S e R 0y A M D RE L SRl
UM FEE TR ES . NK 0B 3G PEu s, i o8k
T A0 SE A 0] fE TR A B v R A, S0l e 2 41 il
DiResdss , TR F R B R, s
A A e e ki, A PEORHE TS L K
ELEE LR AR 10200 s f B R S PR e A o B
SRR B s A AEAE A il 2 3, LDH-C4
PHM: R 5 4F BARTO Uk R A A7 R A%, i EE A0
WML . CEA. CAL153 K414 LDH-C4 %
IR TCHE R A A TS S fE R R &, PR RED
IE T BiRgsie.

FEAEAFFE EIESE, CMKLR1/Chemerin flI7E %
PETHOA R 7 s A e, BOE T AR R i A A
KApm iR 28 . i, JRnla il ZE4E NK &5
B 5 4 D e A T o A Y ARG A B,
5 LDH-C4 Ml /2, @241 CMKLR1 fH MRk &
RFEZIEWAY, HS5FE SRS, HE
ghE RS Tl = K SE RO LTS CEAL CA153 4 3¢,
[E] B CMKLR1 BH M 3238 2 AR5 5 4 Jo ik e A=
SLIEKE R ZE . Lin 22 B kB, FLIRE 4L
CMKLR1 FE T, HEREISKESEEE . Ik
PR K Bl B 35 A OG, A ARHIER LS iRt S
% CMKLR1 £} Chemerin 52/, HHMEFREE
)5, CMKLR1/Chemerin Bl fSEM g 4 TH%, 48 5%
o8 20 M %) 3 R B LR, K 25 G0 2 440 i X 1, 51
T TR e kA O DX s, o R 40 i B AR A e R TR
R, LIRS e D RE Rl 2 Uk 5, e 40 e ok 2k
WA E WL, SEPRDREE A E | P TR A P,
Chemerin B 8 IESE A M A2 iR 7, 7] B AR
FIF ik CMKLR1 (I P Rz i, Jffe ks
BH . RS REREEFIIE ;. Chemerin JR AT 55
R YA = A MMPs B2 1 Bz [B] b4k, DA T R i 4
MOAMIER, 5 SR A A, A R R 1)
IR, o R g A A ) A T RS T ) S5 247

TSR, ARt —2 T T4
LDH-C4. CMKLR1 ik 5 Jo ik & A A7 TUs 1 4
JZ Cox M4 1T, 7647 A IE R BEA> . bk B 45
AR . CEA & CA153 /K °FJ5, LDH-C4 [HPE
5 R LR R T R A BRI SR N &R, M
CMKLR 1 FH 00 Ay L i 8 3 To ke e A= A W 1)
fal &, X R A5 Q08 P fr 78 . LDH-C4
FH A 2 38 JUT B ) 1) v AR e i IR 2B 3R 8, B4
JNEE TR T, B T R A0 E R
1Ml CEA . CA153 1N 2 Wi 96 67 fr B V8 7 7 75 g
HEEESEbR, “HME KSR, X
N T 0T RE 5 Mg AW 2 E AT ARG —

AN, LDH-C4 Fe3k b8 n] 500f 2L B 3 AR
B, ETHE] NK 45 e 0 M Tge, I vl fg
T CMKLR1 %5 5 S i 2 Ry Rk, filife
PEROIAEE L “ g o RS, IR 4 M e e
P2 W63 J RT HFSEAFE TG TGRS 5 T3 K i) v 9gg 7 i
J G B v R S ik ofe E AR5 B AE BX (LDH-C4 /5 3%
K. B KRR (CMKLR I 1K) #4 i e
UM HEAT R, S R e R R, T8
AT REAANGE 2, Hik, X LDH-C4
ik . CMKLR1 KA 5E &1 ke 4544
#% . CEA JH& . CAIS3 Fhm & e, el
AHELERRE, G [RIHE 1) 0 22 AR FEE R . s DI IR
HFL R AR TS TR B U ) LDH-C4,
CMKLR1 3k, 15 B 43 1) 45 2 i B 9 2% 4t
[P 5 4F TG i JR A A7 SR AR A s XU HE
T AT 48 5 2= AR AR XURS: 53 2 S AT X A B
Jitn, XTREYEAR G | PR 5 AR ok R A A
R EE, RFREAASRZAL: JHIRTH
DRG], FEAREEUIN, W HE T BRI R T KA
P, DI 5 M 285 SRS 1k AR, ok
AT EZ O, JFo8 B Mg IE, XAt
R MULSUE ; #b4h, LDH-C4. CMKLR1 1k
FHALEI A Z%, AR5 G I 5028 2 Fh e € 0 A6 0
FEHFEDL, KL Western blot ZEHAM =X —F
FRHATIUE, AR ZL MR TOHE R A A TS Y
YERIR G2 BRI DIRESLIRIE, J5 2 it 5))
VIR R AR A1 20 R S 56 1 — 25 B

gi LTk, FLARE 4140 LDH-C4 & £ ik |
CMKLR1 fik#ik, H 5 ML
CEA. CA153 42 5 4F Jo ik J A A7 i s i ol 37 52
M PR 2, ATVE I R PEAG AR 5 T i J A A7 T 1
WBhFEbR, JF R EIARF MR . KT 28
A

[ 30K ]

[1] Xiong X, Zheng L W, Ding Y, et al. Breast cancer: Patho—
genesis and treatments [J]. Signal Transduct Target Ther,
2025, 10: 49.

(2] JaH:sR, Zodiht, RHAmN, 5. e TORATE A | IhE 2R
miR-328. ITGAS ¥4 5 LI A 5 5 R e B 1) T A8
RUCIAIE [J]. G RIRIZ TR, 2025, 38(9): 37-44.

[3] Decker T, Brucker C, Engel A, et al. Conditional progres—
sion—free survival in patients with metastatic hormone re—

ceptor—positive, human epidermal growth factor receptor 2—


https://doi.org/10.1038/s41392-024-02108-4

92 EHER K%M hups//kyxuebao kmmu.edu.cn 47 %
negative breast cancer treated with first—line ribociclib and cells to DNA damage response targeted therapy[J]. Mol
endocrine therapy: Real-world data from the RIBANNA Oncol, 2022, 16(4): 885-903.
study[J]. ESMO Open, 2025, 10(6): 105105. [16] Zhang F X, Ma Z G, Zhang F Q, et al. Serous and exo—

[4] ChenJ, Huang Z, Chen Y, et al. Lactate and lactylation in somal LDH-C4 as a potential diagnostic and prognostic
cancer[J]. Signal Transduct Target Ther, 2025, 10: 38. biomarker of cervical carcinomalJ]. Iran J Med Sci, 2025,

[5] Hou X, Ouyang J, Tang L, et al. KCNK1 promotes prolif— 50(8): 539-547.
eration and metastasis of breast cancer cells by activating [17] Zhang J, Zhang F, Zhang F, et al. Correlation between
lactate dehydrogenase A ( LDHA)  and up-regulating promoter methylation of the LDH-C4 gene and DNMT ex—
H3KI18 lactylation[J].  PLoS Biol, 2024, 22( 6) : pression in breast cancer and their prognostic significance
©3002666. [7]. Oncol Tett, 2021, 23: 35.

[6] Wang D, Mahmud I, Thakur V'S, et al. GPRI and [18] Owecki W, Nijakowski K. Salivary lactate dehydrogenase,
CMKLR1 control lipid metabolism to support the develop— matrix metalloproteinase=9, and chemerin —The most
ment of clear cell renal cell carcinomal]]. Cancer Res, .. . . .

promising biomarkers for oral cancer? A systematic review
2024, 84(13): 2141-2154. with meta—analysis [J1. Int ] Mol Sei, 2025, 26(16): 7947.

[7] Dander E, Vinci P, Vetrano S, et al. The chemerin/ [19] Lu B, Chen S, Guan X, et al. Lactate accumulation in—

CMKLR1 axis regulates intestinal graft—versus—host dis— duces H4KI2la to activate super—enhancer—driven
>LJ]. JCI Insight, 2023, 8(5): e154440. . . . . .
caselJ]. JCI Tnsig (5):e RAD23A expression and promote niraparib resistance in

(8] hEPUE M FLIRE L 2 Sl 2. op 0 D 2 3L

ian cancer|J]. Mol Cancer, 2025, 24(1): 83.
HE AL 2015 J60) L. o EAAE A, 2015, i cancer 1 Mol s R
) [20] REWESE, UK. C B S FUER FHE . PR U
25(9): 692-754.
] 55 R PR R R R S R (ARSI

(97 BKIEF. RiiE, JH 75 25, %. S LIE KO HPV 75 T R 8 L1 e T

005 O B AL S B I 1 3% DRI AR
A4, 2024, 38(12): 1252-1256.
L. I R BRI, 2018, 47(2): 82-85.
[21] Wu J, Shen S, Liu T, et al. Chemerin enhances mesen—

[10] Eisenhauer E A, Therasse P, Bogaerts J, et al. New re—
<ponse evaluation criteria in solid tumours: Revised RE- chymal features of glioblastoma by establishing autocrine
CIST guideline ( version 1.1) [J]. Eur J Cancer, 2009 and paracrine networks in a CMKLR1-dependent manner
45(2): 228247 [J1. Oncogene, 2022, 41(21): 3024-3036.

[11] XUEHT, T5H7, M, 45, 3T AR % K F [22] Lin Y, Cai Q, Luo Y, et al. Epithelial chemerin -
G437 7L 1 0 45 7 A 6 0 7 242 L A 2 P 2 ). CMKLR1 signaling restricts microbiota—driven colonic
I FRIRA 4. 2025, 38(1): 40-44. neutrophilia and tumorigenesis by up-regulating lactoper—

[12] Bas O, Tokatli M, Savkliyildiz M, et al. Modified Cachexia oxidase[J]. Proc Natl Acad Sei U 'S A, 2022, 119(29):
index and survival in metastatic breast cancer patients €2205574119.
treated with CDK 4 - 6 inhibitors[J]. Expert Rev Antican— [23] Laffranchi M, Schioppa T, Sozio F, et al. Chemerin in im—
cer Ther, 2025’ 25(4): 405_409 munity [J] . J Leukoc Bi()l, 2025, 117(3): qiaelSl.

[13] Wrzeszez K, Kwiatkowska K, Rhone P, et al. Traditional [24] Kotakowska K, Kisluk J, Nikli i ski J. A novel insight into
clinicopathological biomarkers still determine disease—free the role of obesity—related adipokines in ovarian cancer—
and overall survival in invasive breast cancer patients: A State—of—the—art review and future perspectives[J]. Int J
pilot study[J7. J Clin Med, 2024, 13(7): 2021. Mol Sci, 2025, 26(5): 1857.

[14] Szostakowska—Rodzos M, Fabisiewicz A, Wakula M, et al. [25] Tumiide. CMKLR1 780 Hh i) 23k Kl R 3 3¢ [D].
Longitudinal analysis of circulating tumor cell numbers P IR, 2025.
improves tracking metastatic breast cancer progression[J]. [26] HMEHE. FLERIEEUEG C4 7600 S0 i iy 3k R AEY+
Sci Rep, 2024, 14: 12924. YIfewtst (D). 8 fE Rl K%, 2023.

[15] Naik A, Decock J. Targeting of lactate dehydrogenase C [27] W, i3 el i i e A 7L e it S0/ S 5o 58 1k L

dysregulates the cell cycle and sensitizes breast cancer

JETUS AT (D). B RWIEERIR, 2023.


https://doi.org/10.1016/j.esmoop.2025.105105
https://doi.org/10.1038/s41392-024-02082-x
https://doi.org/10.1371/journal.pbio.3002666
https://doi.org/10.1158/0008-5472.CAN-23-2926
https://doi.org/10.1172/jci.insight.154440
https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.3969/j.issn.1002-3429.2025.01.010
https://doi.org/10.1080/14737140.2025.2471010
https://doi.org/10.1080/14737140.2025.2471010
https://doi.org/10.1080/14737140.2025.2471010
https://doi.org/10.3390/jcm13072021
https://doi.org/10.1038/s41598-024-63679-4
https://doi.org/10.1002/1878-0261.13024
https://doi.org/10.1002/1878-0261.13024
https://doi.org/10.3892/ol.2021.13153
https://doi.org/10.3390/ijms26167947
https://doi.org/10.1186/s12943-025-02295-w
https://doi.org/10.13507/j.issn.1674-3474.2024.12.011
https://doi.org/10.13507/j.issn.1674-3474.2024.12.011
https://doi.org/10.1038/s41388-022-02295-w
https://doi.org/10.1073/pnas.2205574119
https://doi.org/10.1093/jleuko/qiae181
https://doi.org/10.3390/ijms26051857
https://doi.org/10.3390/ijms26051857
https://kyxuebao.kmmu.edu.cn

	1 资料与方法
	1.1 一般资料
	1.1.1 样本量估算

	1.2 研究方法
	1.2.1 治疗与组织中LDH-C4、CMKLR1表达检测
	1.2.2 随访及无进展生存预后情况评估

	1.3 观察指标
	1.4 统计学分析

	2 结果
	2.1 不同组织LDH-C4、CMKLR1表达比较
	2.2 癌组织LDH-C4、CMKLR1表达与乳腺癌患者临床病理特征及血清肿瘤标志物的关系
	2.3 癌组织LDH-C4、CMKLR1表达与乳腺癌患者无进展生存预后的关系
	2.4 无进展生存预后的影响因素
	2.5 癌组织LDH-C4、CMKLR1表达对乳腺癌患者无进展生存期的独立预后价值

	3 讨论
	参考文献

