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(FZE] B#: HiTimi Adropin 1F TR & -3 (PTX-3) B C 2 i & 4 (hs-CRP) F§E k4L K H F-B1 (TGF-B1) 7K -
1E FL IR BT AH OGO R 2 M R T 00 i B RN (B . ik s SR HRL 120 ) A2 O 3L AR R SR M A ST AL, IR 40 il 1 R 3L AR
P BB AR X A, R A TY S R A A A O R R PR A4 S D IR BEME SRR 2 (n = 24) AR O RS (0 =96) o K
420 1M 35 Adropin ,PTX-3 'hs-CRP TGF-B1 ik /K, K FH BRI 2 73 M1 B £ N K Logistic [0] I3 43 #7 L IR 98 B ALY K 2B AH OE 0
JUE 5 Pk 1 B A B P 2, 4 ) 32 0 T AR ARAE 22 (ROC) 43 BT b 3 38 A5 % 2L AR Jat il Ak 97 40 500 E 35 M 09 BI040 (6 . 45
F: WA M Adropin KK F X R 41, PTX-3  hs-CRP TGF-B1 7K F 3 m F X 4l (P < 0.05) 5.0 Ik 5 4 35 44 41 1l 75
Adropin /KA FHEOMEBE S 44, PTX-3 \hs-CRP [ TGF-B1 /K F-H 5 FIE LT F L (P <0.05) .0 PR S &4k
AR WY g L IR AE A G (P <0.05) ; Logistic [A1 543 M @R, AF 84 (OR =1.919,P <0.001) &I Ag (OR =1.706,P <
0.001) 51l JE(OR =1.799,P =0.002) B JE 5 (OR = 1. 752, P = 0. 004) . Adropin ( OR = 2. 239, P <0.001) ,PTX-3 (OR =
2.085,P <0.001) hs-CRP(OR =0.773,P =0.003) .TGF-B1( OR =2.361 ,P =0.007) .CK( OR =2.527,P =0.004) .CK-MB( OR
=2.438,P =0.002) j2& 5% W FLAR ALY BBOE K AR AR O 0 I B M S5 R B ST B Y R S ROC 2k & BLIM 75 Adropin \PTX-3 | hs-
CRP Jz TGF-B1 1t £ 70 FL IR i il Ak 7 8 3 & A2 AH OG0 E 35 M AR A9 i 46 1 1l AL (AUC) Jy 0. 866, 1 I 2 B ik 46 0 1Y
0.724.0.691.0.712.,0.733(P <0.05) , £5i: ZLARSHBOLST AH OGO NE 84 B & L7 Adropin /KO 2 BE G ¢, PTX-3 [ hs-CRP
Hl TGF-B1 /K2 T #a %, Adropin \PTX-3 |hs-CRP J TGF-B1 5k & K il X FL MR 3 B Ak 97 A1 50 IE 25 M B A — 5 19 17 34 70
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Application value of serum Adropin, PTX-3, hs-CRP and TGF-$1 in the
early prediction of breast cancer chemoradiotherapy-related cardiotoxicity

ZHENG Guo-hong, YANG Hai-fang, CAO Gang, WANG Xiao-hong,XIAO Lei
( Department of Medical Oncology , Tangshan People’s Hospital , Tangshan 063000 , Hebei , China)

[ Abstract] Objective:To explore the application value of serum Adropin,pentraxin-3 ( PTX-3) , high-sensitivity C-reactive pro-
tein (hs-CRP) and transforming growth factor-g1 (TGF-B1) in the early prediction of breast cancer chemoradiotherapy-related cardio-
toxicity. Methods: A total of 120 patients with left breast cancer were enrolled as study group. According to presence or absence of car-
diotoxicity after chemoradiotherapy ,they were divided into cardiotoxicity group (n =24) and non-cardiotoxicity group (n =96). And
other 40 patients with benign breast diseases during the same period were enrolled as control group. The levels of serum Adropin, PTX-
3 ,hs-CRP and TGF-B1 in different groups were detected and compared. The risk factors of cardiotoxicity were analyzed by univariate
and multivariate Logistic regression analysis. The value of serum Adropin,PTX-3,hs-CRP and TGF-B1 levels in the early prediction of
breast cancer chemoradiotherapy-related cardiotoxicity was analyzed by receiver operating characteristic ( ROC) curves. Results: The
level of serum Adropin in study group was lower than that in control group, while levels of PTX-3 'hs-CRP and TGF-B1 were higher than
those in control group (P <0.05). The level of serum Adropin in cardiotoxicity group was lower than that in non-cardiotoxicity group,
while levels of PTX-3,hs-CRP and TGF-B1 were higher than those in non-cardiotoxicity group (P <0.05). The occurrence of cardio-
toxicity was related to age, hyperlipidemia and hypertension (P < 0.05). Logistic regression analysis showed that age (OR =1. 919,
P <0.001) , hyperlipidemia (OR =1.706,P <0.001) , hypertension (OR =1.799,P =0.002) , diabetes mellitus (OR =1.752,P =
0.004) ,Adropin (OR =2.239,P <0.001) ,PTX-3 (OR =2.085,P <0.001),hs-CRP (OR =0.773,P =0.003) ,TGF-g1 (OR =
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2.361,P=0.007),CK (OR =2.527,P =0.004) and CK-MB (OR =2.438,P =0.002) were independent risk factors of breast canc-

er chemoradiotherapy-related cardiotoxicity. ROC curve analysis showed that AUC of serum Adropin combined with PTX-3 [ hs-CRP and
TGF-B1 for predicting cardiotoxicity was 0. 866, greater than that of them alone (0.724,0.691,0.712,0.733,P <0.05). Conclusion:

The levels of serum Adropin decreases,while levels of PTX-3 hs-CRP and TGF-B1 increase in patients with breast cancer chemoradio-

therapy-related cardiotoxicity. The combination of the four methods are of certain early predictive value for breast cancer chemoradio-

therapy-related cardiotoxicity.

[ Key words] Breast cancer; Chemoradiotherapy ; Adropin; Pentraxin-3 ; High-sensitivity C-reactive protein; Transforming growth

factor-B1 ; Cardiotoxicity
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GRS R kT IF B 113 (pentrax-
in-3,PTX-3) 5i#ifir C 52 2 [ (hypersensitive C-re-
active protein, hs-CRP) ¥JJ& T C i & H K ik, 1
O ML FRGE SR B R IE B AT 36 B EAE L, 50 R R
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(transforming growth factor-g1, TGF-B1) 7 % ik 1
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PEHL 2018 4F 5 % 2020 4F 4 7 Rl A R E
BEISTA [ 120 {5 22 00 FLIR A B # 1E 0BT S 4. A
PRdE: (D) 4 CF BB 3L E 2 E s S5 M
)RR SE A v, I 2800 B 2 G 2R S 4 S I8
PES I (2) B Lt Q) AFIR AR T 18 %5 (4)
BWREIR, TC AT S5 (5) B 2 8 1% R &
(6) AT HTTE 0o HE B o HEBRAR I (1) A7 AE I Ak
JEARRAE 5 (2) A I e PRS0 . B B G 2 1k g
o HL A TR I R 5 (3) RS I o R R
B 5 (4) RO WERT & 5 (5) B A7 R 2

6 A ;(6) I IRBER A e B & . 5 B w19 40 4]
FUIR RAEB A g X B4 o PIZH — B BTRE L8, 22
SELGI AR (P>0.05), WL,

Rl FH-MEBLER(x£s)

K bx PR (n=120) XBRAL (n=40) /2 ff P
R (Y ) 50.68 £7.24 48.46£7.83  1.645 0.102
BMI (kg/m?) 23.18 £1.24 22.89+1.31  1.263  0.209
W A 11(9.17) 2(5.00) 0.698  0.404
R 19(15.83) 7(17.50) 0.061  0.805
£ IFAE

LR 17(14.17) 7(17.50) 0.261  0.609
LA 43(35.83) 10(25.00) 1.589  0.207
R 8(6.67) 1(2.50) 0.981 0.322
ML JILEF ( mol/L) 72.18 £12.67  69.14 £14.46  1.268  0.207
SR A Z (mmol/L) 5.98+1.15 5.63+1.29 1.616  0.108
BNHEEAB(U/L) 4563 £4.03 44,74 £3.84  1.224  0.223
BREREAM(U/L)  40.14 £3.52 39.26 £3.01  1.417  0.158
CK(IU/L) 137.32£28.39  134.85+23.76  0.495  0.621

CK-MB(IU/L) 20.56 +6.01 19.75 £5. 14 0.764  0.446

1.2 A&

L2.1 R WURBFI A B IR RGOk, £
FEAEWY R IGPF 20 B AR 5T 95 80 (body mass index,
BMI) R sl W0 S0 v Il B O B PR v L L
IF PR 2R AL A T A B UL TR W
(creatine kinase, CK) | JJL & 78 fif [7] T ( creatine ki-
nase isoenzymes, CK-MB) J fifrgd 70 B 45 %8 8

1.2.2 s fy 7k A B YR AT IR BERY R
FIC R IR W WE e Z2 VY Ml FRAR YT o BB e (VL
i 5 25 47 BR A ) 500 mg/m® K8 L A [ B
25 (T8 ) A B2 H 1100 mg/m® | F5 AR 15 0 (I ¥
7R 1 25 A BR S ] ) 500 mg/m® B R 5 1 K
Wk E 21 d S 1A RS 3 A AL BE S
K JHZ 74 At 38 ( F i vE = 4E 250 A BR 2\ ) 100
mg/m” 85 1 KB TR, 21 d O 1A Sk
7 3 NN E 22 74 B A T 1 ) ) 20 R AT AT
i B SR Y OMVX £ BRG] 588 i S5 YT :50 Gy/25 £,5
JESERL B R X SR 6 MVX 2R B 5,50 Gy/25 f,
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1.2.3 1% Adropin PTX-3  hs-CRP TGF-B1 # i
TE 8 UARST 24 H ¥ R R S0 50 20 A8 2 i bk il

253 mL, 28 B0 5 R W, WA T AN 5 P BE R Y
WA, T -80 CURMIRA, IF T U R, R
JH Vit TG 9% W2 BT , A%z DU 745 28 1L 7 Adropin \PTX-3
hs-CRP . TGF-B1 7K, Adropin } PTX-3 i 5] & 151
H B E A YR A R A hs-CRP J2 TGF-B1
BRI & W A S S A BR A A IR A 9
BOF I < RO bR AR, 7E 25 Bl PRI AL 100 L
BRUE S, A3 SIARICAE & 4 5, A 100 L 4 & T 58
FLRL R, PR AL SR T b A Tl AR 3 7 WK SO
pLEE 1 h PeARHLIEVE 5 W, B E 20 s, B4l
AR Y 25 90 WL, kG & KW 15 min, &AL ANA
ZAEW SO pL, 20k 0,3 min PN & 450 nm %K
A FLNOGEE , IF T S BRI
1.3 A sH

HRAE R 75 A Az U I AE T A A0F 5 20 A8 3 0 O o
HEFEPESR AL (n =24) FAEOBEFEPEF 4 (n =
96) o 35l T AT T BRI AL ST S A5 S 5 2
i AR 2 742 72 6 TU Elite 598 75 0 g 3 1%
Frr , WLEE B O EA JE 5 A2 Ak, IR id s 22 = 4
1fiL 53 %% (left ventricular ejection fractions, LVEF) , .[»
U R A 5 v i P 9 2 2 A A e
(1) A H T AR I7 T, LVEF REAK R L 10% H A7 78 58 1L
PR RE R BT AE R 1 LVEF BG83 15% 5 (2)
O LA CK (CK-MB 5% 1755 5 (3) O LB R 8
SR O BT Sl T PR R B R (ST B
H TR
1.4 FIFZESWH

K H] SPSS19. 0 ¥ AT 58 it 4. ¥ 6 IES
ORI BERER I (v £5) KO8, R L AAT ¢ K
B B R R [n (% ) ] 380% AL 1) L 34T X 46
5 5 % ] Logistic [0 )33 L B AL S 7 R84 & A= AH G
O JHE 2 P 0 1 B2 T TR 3R AT 0 T 5 SR T 2 T
VERRAE #h & (ROC) 43 #7 1fiL ¥ Adropin, PTX-3 | hs-
CRP [ TGF-B1 7K FL MR8 WAL I7 58 5 & 2 AH OG0
JIE PR A U . P <0.05 28 S HAT 51t

2 #XR

2.1 HRAMITEAMF Adropin ,PTX-3 hs-CRP,
TGF-B1 7k FEL B

WFIELH ME Adropin 7K1 F-%F BE4H 1M PTX-3
hs-CRP \TGF-B1 7K-F- ) T B (P <0.05) . UL
%2,

xR2 FFFAMIFEBAMB Adropin, PTX-3 hs-CRP, TGF-B1
KELRE (x +s)

Adropin PTX-3 hs-CRP TGF-g1
45

(ng/mL) (ng/mL) (mg/L) (pg/L)
R4 (n=120) 4.29+1.04 4.35+0.92 10.86 £2. 14 42.17£6.08
X4 (n=40) 6.37 £1.65 1.81£0.53 5.48 £1.17 28.95+4.12
{8 9.344 16. 545 15. 142 12.794
P g <0.001 <0.001 <0.001 <0.001

2.2 LDESUHEHEAMELESEEHEANLTE
Adropin PTX-3 (hs-CRP TGF-B1 7K F Lk %

O JERE PR SR AL AL Adropin ZK S T A O iE
BEVESE AL, T PTX-3 (hs-CRP TGF-B1 7K ~F- & T
O MEFEEFAFL (P <0.05), W3,

x3 LESHEEGHAMECHESESHHNDFE Adropin,
PTX-3 . hs-CRP TGF-B1 K FEL L (x +5)
Adropin PTX3 hs-CRP TGF-g1

(ng/mL) (ng/mL) (mg/L) (pg/L)
2.56+0.28 5.38+0.85 13.75+1.92 49.82+3.17

Eil]

LM S (n=24)

A0 MEE 4L (n =96) 4.72£0.81  4.09£0.73 10.141.64 40.26+2.52
i 12.838 7.488 9.315 15.753
P <0.001 <0.001 <0.001 <0.001

2.3 HMARBHAUTEEREAXOESHESE
HFRREESH

O NEFEPE AR I & A 5 AR L A8 e I
BEPR W .CK J CK-MB SEHZ A X (P <0.05),5F
[CPE4 (BMIL R WA i o3 109 46 R 2R T 6 (P >
0.05), W34,
2.4 HMABRBHRAUTEERERXOESHES
HEREEEDH

FE ST Logistic [BlHARAL | LR85 & A A1 56 0 7
PEF AR & A A O R R 1,
KR A AR SO WEFEPEF O RAE Y 00 DUARE IS 5 1
g I JE 1L Adropin ,PTX-3  hs-CRP & TGF-B1
IR A AR B, i 270 i 4% IR A S I (E o B, B
b R W 43 2 AR it [l 05 5 PR A R aE 9 5 B A G
B As i, % E ATE a =0.05, 1% o =0.10, Lo-
gistic [IH 4T B, Al (OR =1.919,P <0.001) |
A% (OR =1.706, P <0.001) & Il & (OR =
1.799,P = 0. 002) . BE R %5 (OR = 1. 752, P =
0.004) . Adropin ( OR =2. 239, P < 0. 001) , PTX-3
(OR =2.085,P <0.001) ,hs-CRP(OR =0.773,P =
0.003) .TGF-B1(OR =2.361,P =0.007) .CK(OR =
2.527,P =0.004) .CK-MB( OR =2.438 P =0.002)
R 5 W) L BRI AT R R AR A OGO IR B M S R Y
MALfERR R, WK S,
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x4 FHIABRERLTEELERXOCESHEEN
BRESH[x +s,n(%)]

WOV iAok L Y I

HE X/ P
(n=24) (n=96)

E#(5) 5.357 0.021

=60 15 (62.50) 35 (36.46)

<60 9 (37.50) 61 (63.54)

FRIE5 () 83.69 £5.12 85.74 +5.65 1.618 0.108

BMI (kg/m?) 0.164 0.685

=24 6 (25.00) 28 (29.17)

<24 18 (75.00) 68 (70.83)

Tl 0.563 0.453

H 5(20.83) 14 (14.58)

x 19 (79.17) 82 (85.42)

AR L 0.025 0.874

H 2(8.32) 9(9.38)

% 22 (20.18) 87 (90.62)

L 4.385 0.036

H 13 (54.17) 30 (31.25)

% 11 (45.83) 66 (68.75)

i 1L R 5.551 0.018

H 7(29.17) 10 (10.42)

x 17 (70.83) 86 (89.58)

BRI 4.821 0.028

H 4(16.67) 4(4.17)

% 20(83.33) 92(95.83)

st 3 190 0.450 0.798

I 7(29.17) 35 (36.46)

I 14 (58.33) 50 (52.08)

v 3 (12.50) 11 (11.46)

MLLEF ( pmol/L) 69.04 £8.27 72.96 £10.48 1.586 0.116

JRA % (mmol/L) 5.78 £0.91 6.03£1.03 1.087 0.279

AR (U/L) 44.68 £2.82 45.86£3.16 1.670 0.098

AEHEER(U/L) 39.15£3.25 40.38 £2.09 1.726 0.086

CK(IU/L) 188.69 £ 13.41  124.47 £16.35 17.788  <0.001

CK-MB(IU/L) 30.25 +3.32 18.13 £4.03 13.611 <0.001

100

Sensitivity

—— Adropin

---- PTX_3

-------- hs_CRP

--= TGF_B1

—

PR I S
60 80 100

100-Specificity

1 1i& Adropin PTX-3.hs-CRP . TGF-B1 T il 2L B & 7
I AR EMRKX OB EEMFMN ROC #Z

%6 I Adropin,PTX-3 hs-CRP TGF-B1 X 3| B & 54k
§7 18 30 B R RE BN M B

WA B B8R AUCH HRE BEE 9% C P

Adropin 3.63ng/mL 0.60  0.724 85.36  74.29 0.635~0.802 0.004
PTX-3 4.87 ng/mL 0.52  0.691  83.87  69.50 0.601~0.773 0.014
hs-CRP 1229 mg/L 0.55  0.712 79.69  75.34 0.622~0.791 0.007
TGF-g1 45.65 pg/L 0.6l 0.733  91.67 68.85 0.645~0.810 0.009
% B A - 0.75  0.866 89.51 85.42 0.792~0.922 0.002

RS HWIRERUTEEREEXOCHESESHM
EASE S

R Bt SEF Waldyff P OR 95% Cl

G 0.62  0.167 15243 <0.001  1.919  1.384~2.663
i 1L g 0.53  0.153 12181 <0.001  L.706  1.264~2.302
AL e 0.587  0.185  10.068  0.002  1.799  1.252~2.585
1R A 0.561  0.196  8.192  0.004 1752  1.193~2.573
Adropin -0.806  0.229 12388 <0.001  2.239  1.429~3.507
PTX3 0.735  0.203  13.109  <0.001  2.085  1.401~3.105
hs-CRP 0.773  0.258  8.977  0.003  2.166  1.306~3.592
TGF-g1 0.859  0.317  7.343  0.007  2.361  1.268~4.394
CK 0.927  0.34  8.18  0.004  2.527  1.339~4.769
CK-MB 0.891  0.282  9.983  0.002  2.438  1.403-4.236

2.5 Imi& Adropin,PTX-3 hs-CRP . TGF-B1 Xt ZLER
P& FY Y 7 18 36 o0 BiE S5 1 B B HR TR A0 B

H ROC & AT %40, 1ML 7% Adropin ,PTX-3  hs-CRP
Fo TGF-B1 1k G T LA 98 A0 T7 B8 38 T A A OGO
EEEME SR ROC i 2 F i AL (AUC) 2 0. 866 15
T U 2 o K I A 0. 724 0. 691 ,0. 712 ,0. 733 (P <
0.05), WK1 K&FE6,

3 Wi

BB BEXT T 5L AR 6936 97 2 R AR T, ol
A6 il 80 2 % 1) 2 XU 45 W 17 e, R 4 o iR
AR EE TR (R IT 14 %) B0 B
W AR, ELR 5 B S T 396 R o R R
I 32 B A7 A G 00 JUE 75 0 15 U 3R T L ik i
WG BAEEMME" . BB R R0 R
75 14 TR Y7 R 5 0 O 2 S (EL AR () 1 2
PR AT AR 22 . TR, T T TR L AR
AT 5 £ A G O T P S 0 UL 2 R
I PR B9 B4 A5 . Adropin J2 5 HLAA B B AR 3 4 G
43I K 1, BE A E 05 P B 40 e A KB 5 . PTX-
3y PO LA 0L PR R 40 25 R, BB B MO I
R R MR N . hs-CRP 2 2 01 2 R 2K 1
S PR ITAG BILAAR 48 9 S I 1 %5 FH 48 %, 76 3L IR J 8

FMTE R Ik, TCF-B1 5 7L Mo 1 & LB H
TEFL MR dH 4 b B ekt

AW FT 25 R R, B 58 41 1M % Adropin 7K - I
TXFHEZH ,PTX-3 (hs-CRP  TGF-B1 /K F 15 T Xf IR
20,4 R FL R AR ST R OG0 IE HE R R E
Adropin 7K F 2 &AL 3, PTX-3 hs-CRP [ TGF-B1 7K
TR X 0TRSOy WL R 2R = AL
Ry e I 2R RE 2 7| R % P Mg N R,
Adropin J& EA I8 O 47V T B el 5 JBE 5 3R HIK BT /Y
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A, AT ) 0 A 2 AR B e B 2 R IO
PE IR 2 s RV AT 2 B i EL IR R R Y
W ETRE , 5 BUE R A0 o3 W A 3R -6 (TL-6) | Ji
B (TNF-a) ZE4E 5 P, il B AL A4 8 SE S v
foff 20 PE 30 S B 1 A W N, S Bl B PTX-3  hs-
CRP /KT o 08 e ) & 2k Kk S, TGF-
B1 BEAR I I+ Bz ] JBT IR Jli K i A5 P2, 34 177 52 i ATL A
B 352 Ty BE AR T R B, S BUMR R BT

ABIESE K B, 0 JIEBE P S5 15 2H 1L 7 Adropin /K
S TR O E 7 4 5 R 4L, PTX-3 (hs-CRP \ TGF-B1
AP 2y e T AR O BE 2 P A4, R Adropin  PTX-
3 .hs-CRP TGF-B1 5 9 il Ak y7 £ 3 AH OG0 E 75
PRI R AA I o 4B FELA ] E D < Adropin Ji
1% PI3K-Akt i B , itk Ake B2 Ak #E A%, 42 = NO &
fitg & &L, AR HF NO A B, 2 1M O B0 M 4 . kA,
Adropin ¥ /b [ifE N FE K 75 () 0 B2 40 ML IR OE ,
0 M8 PN B 40 0 1 34 B8 K A%, DT i 4 I 4
PRYER . PTX-3 REA i A £F 4 40 Mo 2E KN T
Gy BHIREZ HE AR 0 LA 20Uk A R il i 98,
TR sk A B B (4 T B, DA T 52 o0 AL B, 0 0 JUE
Wi 4. PTX-3 iR 7] LUl if LPs 5 5 79 % 40
il 2 35 20 SR, 164 T 2l Joik ok 9 B A 30 B B 1l T 1
32 B0 ik ks A R Ak, 1 I 45 45 .0 LD BB . hs-CRP fig
i 5 AR A A WOE AMA R gE AL AR K
RV BT, IR AR B i EE 0 EELO I 4S9 2R R IR
P05, e 2O IE AL AR B . TGF-B1 5.0 JJLEF 4
CAFAE R VIR 7, TGF-B1 K- T i 23 i i A4 X
SRR K A i v T S O A B A 0 WL 4
i, o R S RS o ASHIF T T 43 B 5 i LA
FE AT B R A A OGO MR ME A I R B,
Adropin \PTX-3  hs-CRP K TGF-B1 & fby7 i & &
AR O NE R PR ST fE B R 2R i — 2D E R T
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