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WE B . 8T8 E KB F(TGF)-Bl £ K4 2 /M & 1512985162 (G > A) Fo 110417924 (T > C) % AW A
%km+hi%wﬁxéﬁﬁiimm&&%mﬁ&pmf%A&i%%$&&&ﬁ~$Fﬁr%umw&ﬁ£
MR EZE 00 P AR BEF AR L, AL QAT LR LE >R B F o FH S INEEE ]
(cTnl) F= N K% B BA) 4B AT 4k (NT- proBNP) /K-, R R £.40 4 & vk Ae § B AT AR 3 TCF-B A B 64 2 AN Az3F
BR % A MEAL 5 1512985162 1510417924 47 R A 5, KRB L0 %0 2 5 B 484 X B B (RT-PCR) Ml & TGF-B &
B mRNA Agst R k&, A L EMM, LR REERFHRAEF L, RLEAFTLEREOAA, &R A4
Wﬁ~%%@M&éii%ﬁx%%%t%%ﬁ$%ﬁ6W@w9m%X:H8MP<0%Uoii®M%ﬁ%
AR RE LGRS PIREFTRT AR T BE CELFREF LR, ZFAATFEL(P $H<0.05),
%%E%%©M&&ﬁﬁ£&éﬁ%ﬂﬁﬁ%mH%ﬂ&ﬁﬁiﬁﬁAAAg@ﬂ%ﬁﬁL%iﬁquSN
P=0.023) . /A Logistic B34 E s Ko A KGR GG I, AA R GA AR A £ U & H 2 A k&
MR 255 TF GG ABA (P <0.05), & F rs10417924 45,6, A UM & 4w Ik S fo £ M40 09 TT.TC.
CCHRPAHSRARLEZLF (X =6.324,P=0.042) , Logistic |22 R % ,CC % TC A H A AL BEEE L L SR
EMORELESTFTTAEA(P<0.05), rs12985162 Fo rs10417924 45 5 09 545 2 B 2 AU & 0 i A 20
FoREWATHSR A LFREF (P <0.05), A5LRAEEE AR TGF-B1 A H mRNA Mxt A2 2
FHTFAAERM](3.44£0.38) vs (1.8320.15),:=8.643,P<0.001], A5LIAE & Z O &% P 1512985162
@émuﬂA%@ﬁ%%%KWMMWAﬁﬁﬁizm%%%GGﬁﬂiUﬂJ%[k&mnommeMﬁ5
CC+TCARAL TT b4k, TCF-Bl A B mRNA AAxf RE F 2 F AL FEL(1=1.864,P=0.284), %&b
mRm%m’éﬁﬁéﬂ%ﬁﬁﬁﬁﬁiimmé&ﬁ%o
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Correlation between TGF-B1 gene polymorphism and cardiotoxicity after radiotherapy for left breast cancer
ZHENG Guo-hong ™ , CAO Gang, MI Rui, WANG Xiao-hong. Department of Radiochemistry, Tangshan Peoples Hospital of
Hebei Province, Hebei Tangshan 063000, China
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Abstract  Objective: To investigate the correlation between the polymorphism and expression levels of rs12985162
(C> T) and RS10417924 (C > T) of the transforming growth factor-B1 (TGF-B1) gene and cardiotoxicity after radiothera-
py for left breast cancer. Methods: A total of 104 female left breast cancer patients and 100 right breast cancer patients who
received modified radical postoperative radiotherapy were included as the research objects. The serum levels of cardiac tropo-
nin I (¢Tnl) and N-terminal B-type natriuretic peptide precursor ( NT-probNP) were detected by automatic chemilumines-
cence immunoanalyzer. Two SNPs (1512985162 and RS10417924) of TGF-B gene were genotyped by capillary electrophore-
sis and fragment analysis. The mRNA relative expression level of TGF- gene was detected by quantitative real-time fluores-
cence quantitative polymerase chain reaction. All patients were followed up regularly from the beginning of radiotherapy to 6
months after radiotherapy. Quring the follow-up period, echocardiography was used to measure the left ventricular short axis
shortening rate (LVEF). Results: A total of 38 (36.5% ) patients with left breast cancer developed cardiotoxicity. Of the
100 patients with right breast cancer, 9 (9.0% ) developed cardiotoxicity. The incidence of cardiotoxicity in left breast canc-

er patients was significantly higher than that in right breast cancer patients, and the difference was statistically significant
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(x* =21.804, P< 0.001). There were significant differences in clinical stage and postoperative radiotherapy between left
breast cancer patients with and without cardiotoxicity (P < 0.05). For rs12985162, there were significant differences in the
distribution of GG, GA and AA genotypes between the cardiotoxic group and the non-toxic group (x> =7.527, P = 0.023).
The results of Logistic regression correction for clinical staging and postoperative chemotherapy showed that compared with GG
genotype, GA genotype in left breast cancer patients had a significantly increased risk of cardiac toxicity (P < 0.05), and
AA or GA genotype in left breast cancer patients had a significantly higher risk of cardiac toxicity than GG genotype ( P <
0.05). For rs10417924 site, TT, TC and CC genotype distribution of left breast cancer patients was significantly different
between the cardiotoxic group and the non-toxic group (y* =6.324, P=0.042). Logistic regression showed that CC or TC
carriers in left breast cancer patients had a significantly higher risk of cardiotoxicity than TT carriers (P <0.05). The alleles
of 112985162 and rs10417924 were significantly different in the left breast cancer patients between the cardiotoxicity group
and the non-toxic group (all P < 0.05). The mRNA relative expression level of TGF-B1 gene in the cardiotoxicity group in
the left breast cancer patients was 3.44 0. 38, which was significantly higher than that in the non-toxic group (1.83 £
0.15) (P = 8.643, P< 0.001). The mRNA relative expression level of TGF-B1 gene in rs12985162 AA + GA genotype
carriers was significantly higher than that in GG genotype carriers in left breast cancer patients with cardiotoxicity (¢ =4. 124,
P < 0.001). There was no significant difference in TGF-B1 mRNA relative expression level in left breast cancer patients at
rs10417924 site between CC + TC genotype group and TT genotype group (¢ =1. 864, P =0.284). Conclusion: TGF-B1

gene polymorphism is associated with cardiotoxicity of postoperative radiotherapy for left breast cancer.
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FLRIER S — b UL 2o Ve IR , TR 7 2 3L
S e A MV I WL B = E LY (U e G
BRI 235 | B &R 43 1E H 2L, 3L 2 S 8U™ &
ORIV o RS JOEAB 7 2 — o R B I
ReAE — B M LA DR I TR A P 2
TR, o v R U oY, BRs R M,
FLUBRIRRTEOIT (140 JIE B R B 5 52 SRS A R AL 5
WUIAASE . TERCT R R v, A0 M FL AR IR 28 5 52 B Y
RGP X300 i 1 2 o A O LB, A2 IR S Y
B BN 1 Gy, A A SR 30 kg 4 1 XU 3
7. 4% o AB R RS B UE 52, Xof - RESH 55 52 AR [ (19 A2
FUIE IR AR BT A2 & A O BE RS
oAb A KR F-B1 ( transforming growth factor-B1,
TGF-B1) & —Fh &8 B 4R 4e AL/ 1 X 7, 7275 0 JIE
JICET AL 20 1) JUURSC T A48 200 S 05 T P oo 7 b R
PEAEAE R, TR 2o JIE B 2T 4 40 3 B, 6 e Jst 2 1
Tk B BHROIA LT . TCF-B1 JEH 4
EAUESE S 2RO ISR I A A 56, ik ek 3h
REEATE UL B B o ABE SR TCE-
B BN Z SR FL RO T 5 O R VR

BRERHE

— A A 2019 4 6 J]-2021 4 6 H AR
JeRE I REBEA TR AL AR B ek R ARVA AR 5 352 5507
2 T FLRR R SR B A BF RN 5 . A AR : D4R IR
18 ~70 % ; QAR J& £ 21 B3 B 7 F 52y FL AR 9 5
@Ry B kb @R IR T REIR A (karnofsky per-
formance status, KPS) ¥£4r =70 43; O LT 2L 2

HE o HEBRBRE : DA AL O U S8 KA O BE
o AL IR B2 3 THTT IO HL T B JIE S 1R 2 A
A5 @G I AL ; @A T FE G
PR s AL T IR IR BRI ; @R YT el R 7 )
[R5, NN 104 {5122 3L 8 5 R 100 43145
FURIE B . AU B H P AR IS (51. 3 =
6.9) % s HohiR i v 5 o 83 3], Hof 28 84 21 43
ARIGHALIT 72 B, R JG RATALST 32 1], A7 FLI
BFRFIAERS (51,8 £7.5) & Hoh iR i 1 S48
9 80 ], HoAd 2 21 20 5], 2 ZH AR AUAEIS R BEE
BRI ARG R ST AT IR L LA, 22 R e gt it
FRX(P ¥ >0.05) , AR M, WAk 1, AWFE
P2 BeAe B 51 25 o (35 RMYY-LLKS-2018-132) ,
Ay B AP W S

AT E RBEAEE L R OT , BT AT
CT BHUENL, N ESUEJZ M I &, 2R A2
() PRI 5 O S o, 3 A1 0 0 X g B T AR SRR
bRt e SRJG ) il FR¥E X ( clinical target volume,
CTV) JgEETTRI#C X ( planning target volume, PTV) ,
BOE MR T HIAL 75 7] 5 :6 mV X £k,50 Gy/25 Ik,
RIEAYCHE RN 2 Gy, 1 k/d B8 5 Uk, 3625 Tk

o7 7 & ARG R BRI Y O 24
15 O BB + ZE LR + 5-FURMERE (CAF) J7
2 QI BN + WS + S-FUR B IE (CMF) J7
208 + ZFILE(AT) TE,

— B AIEARG MR A TRE IR
LA 50 B W AR S E AR IR AR 45 £ (body mass
index, BMI) R AR 50 P I 0 A 5 0 45 W5 ) o OO Y
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T, 4 A S 6 S8 43 B AR I 118 53 i
ML UG E T T(cTnl) F1 N K B RUFAJIK
HIAR (NT- proBNP) 7KF-, FFAlHK 2mL ¥ =23 16 ik
M2 %, 8T L W LR (EDTA) Bt e

TGF-B1 A K % Akegthml 3% HapMap
Blfa e, e TGF-B1 BEPA 1Y 2 D ERAZH IR 2851k
(single nucleotide polymorphisms, SNPs) : rs12985162
1510417924, +#8 QIAGEN Flexi Gene DNA {37 & 1Y
BEAE A5 B B B A1 JE 1fin 3£ K 46 DNA, 3 ff] Nano-
drop2000 Jll5E DNA ¥R, & T -20C 51T . RH
T 40 % Uk MR B B ((SNaPshot ) £ AR X
1512985162 (G > A) F1 110417924 (T > C) 47 H
-8, W R ER R AEYIRHAT IR A B R AL
Y1, 51 A0 R 112985162 ; F.5<ACGTTGGAT-
GCCTTGTTTTTCCCATGCCTC-3 *, R: 5 = ACGTTG-
GATCGAACAGAGATGGAGAATGGC3 % rs10417924 .
F.5< ACGTTGGATGCTGTGTGCTGTTTGGTATGG3 ”,
R:5 < ACGTTGGATGCACAAACACACGGAGCTAA (37
K =200k 17 5 4 i 6 X 5 7 ( polymerase chain
reaction, PCR) ¥ 34 1 78 , ) N & &k 95°C i A P4
5 min;95°CA8PE 10 s,55°C B k 30 s,72°C JE {1 45 s,
TEIR 35 YKo I 1. 5% (%) 35 B A 26 Jie Fi ik A U
PCR 4 7= 5

TGF-B1 A B mRNA Aaxf R ik Feqaenl Y
miR NeDNy Mini 3871 & #2 BUE #1941 J& 1L RNA,
fdi ] NanoDrop™2000 43566 B 346 1) RNA ¥k i,
SR J5 W PrimeSeript™ RT 87 &0k RNA 300 %% 55 h
¢DNA, TGF-B1 K:P mRNA (%3R35 7K Ji ] 85

WARLSSEESEAGE 2023 4R £529 % fE4 M)

i PCR ( quantitative real-time PCR, RT-PCR) {ll] %2,
LI B-WLBhE AR R P X IR X TGF-B1 KK mRNA fY
TR ATARUEA , 51T 0 40T - TGF-B1-1E [1]
A 5'-TGTGGTGAGGTGCGACAAA-3', Jz [n) }y 5'-GT-
GGACGATCCTTCTTTCTCGGA-3"; B-HIL 3l & FH-1E [7)
A 5'-GATTGTGCTTACAGTGCGG-3', Jz [n) 2N 5'-TG-
GCCTTGCCCCCTGATTGAG-3', x4 TGF-pl F
mRNA HIXH A B AT FORH 275k,

M35 B IR AP = AR X RTA R E IE
Ui, WIBOT AR BT B OT A5 6 A il sk O lEE:
PR R ARG O, B A6 2 S R B IR Er Bk O RS
O B ER Sl | 58 A B AL B N A 3R
AL o0 Sy 5 v 2O WA D RE o O U A A

goit Fodr SRHISPSS 22.0 Gt i, IE
SRR GORLL (7 +5) 37R,2 A SR AT ¢
Ky o FHECTORH AT | AN [ 2 1) e PR AU 37 A
SENIIE DTSR LR FH A6, TR XU L (B A
95% E{FIX ], L P <0.05 A G51E X,

7 X

e LIRS Ao A SRR 8 A 0 — AR LA S
P IUE DL A A0 FLR R AN A FL IR AR AR
1% BMI g A e PR3 1 R S5 2 S AT AT Ak
77T % T B 25 = G 0L 53 81 (left ventricular ejec-
tion fraction, LVEF) | cTnl F1 NT-proBNP /K3 H %%,
ZRTGIHFEX(P Y >0.05) , WK 1, BUI7E,
7o FL IR £8 B O I R 2R e 2 v T F LR
BF(x* =21.804,P <0.001)

* 1 EdfEiGLE B4 m —RF LB [0/ (5 2s)]

& PR A A EFURFEA(n=104) HIFUMREL(n=100) X/t P14
¥ >50 % (4]) 54 57 0.530 0.467
BMI=24 kg/m” (#]) 58 57 0.031 0.859
2SR () 83 77 0.238 0.626
% R 540 () 0. 164 0.921
1 28 25
11 34 32
111 7 42 43
RIGATALIT (#1) 72 75 0.843 0.359
7 % (H1) 0.138 0.933
CAF 19 18
CMF 25 26
AT 28 31
I 7 LVEF( % ) 64.18 £8. 14 64.28 £8.26 0.985 0.302
# 77 #T ¢Tnl( pg/mL) 8.36 +1.01 8.15+0.97 1.228 0.256
# I #T NT-proBNP( pg/mL) 44.74 £3.74 44.58 +3.52 1.335 0.210
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£ SUIR IR B s I A B L LR S 6 R R IR
HAER X A IO NEREE MRS T0 0 R I AR
1% BMI i BEAS RS by7 7 58 T A LVEF (¢Tnl i
NT-proBNP 7K LU AL, 22 R TG it 2 L (P 3 >
0.05) , i A CoMEEEME 2 Ay I R T I AR J5 474697
A B LG 2 e T e EE PR (P 35 <0.05) , L3R 2,

£ SUIR IR B R S IR At e LA M 48 TGF-BI
RRA S H A ARG N T rs12985162
PR DR A ATEHE AN GG . GA (AA FL[H Y
A REES (Y =7.527,P=0.023) , /] Lo-
gistic [MEAIEIG K5 WA RIA 5 & B 474057 5 1A
OR {H, 4558 W7, GA JER AU /3 % A 0 Ik 2 14 1)
UK R T GG HE AL (P <0.05) 5 AA 5 GA & &
A R B PR A LR 1 3 R T GG R AL (P <

313

0.05), L33,

XFF rs10417924 437 55, O E 25 2 A1 JC 321 41
[y TT TC ,CC SRR A3 Ai 47 35 22 5 (}° =6. 324,
P =0.042) ., Logistic [FJH %5 B 75, CC 5 TC ¥
R U R BE PR () RS i 2 T TT #5445 (P <
0.05),W%3,

AR B E A R I A TGF-B1 £ B
F5 A R 112985162 Fil rs10417924 {vi
RSN SER O S EH A T A
MR 2E S SRR AR A S PR 1 AR A A 0 T B
149 XU f 2 15 (P 34 <0.05) , L3k 4,

o SUM S B B R KAt 4 TGF-B1 A B mR-
NA Aast Rk oy D F AR TCF-B1 3
PRImRNA AH X 3% 35 i b 2 5 T IO #EPE 4 (3.44 +

x2 ELBRER ESMEEHEAERRERERR [0/ (% £5)]

HFAE 1) SHEFEEE(n=38) AFMA(n=606) X/t P{a
#5550 F (#) 54 21 33 0.268 0. 605
BMI=24kg/m* (#1)) 58 22 36 0.110 0.741
2SR () 83 40 43 0.170 0. 680
W& R0 (1)) 8.193 0.017

1 3 28 4 24

11 31 34 15 19

11T 7 42 19 23
RIS (#]) 72 34 38 9.344 0.002
A7 75 & (#)) 0.443 0.801

CAF 19 10 9

CMF 25 12 13

AT 28 12 16
I AT LVEF(% ) 64.18 £8. 14 64.31 £5.97 64.10 £6.58 0.961 0.314
#7537 ¢Tnl( pg/mL) 8.36 +1.01 8.67 +0.91 8.18 +0.75 1.364 0.218
# 7% 7 NT-proBNP( pg/mL) 44.74 +3.74 44.82 +3.67 44.69 +4.22 1.228 0.232

%3 ARABER R IEF A TCF-B1 3t A oA fn sk 2 iy e (])

A RA SRR (n=38) RARMA(n=66) & P& OR*(95% CI) {& Pk
rs12985162
GG 21 53 7.527 0.023 1. 00 ( reference)
GA 12 11 2.846(0.994 ~7.315) 0.032
AA 5 2 6.441(1.159 ~35.093) 0.059
(AA +GA) vs GG 7.367 0.007 3.356(1.285 ~8.035) 0. 005
AA vs (GA +CC) 3.940 0.047 4.751(0.824 ~26.538) 0.081
s10417924
TT 25 57 6.324 0.042 1. 00 ( reference )
TC 9 2.931(0.982 ~8.816)  0.068
CC 4.551(0.762 ~26.413) 0.071
(CC+TC) vs TT 6.120 0.013 3.274(1.261 ~8.714) 0.017
CC vs (TC +TT) 2.493 0.114  3.759(0.678 ~21.697) 0.108

E:a BRI R B KRG R FATIST
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%4 EALBEH T M4 TCF-BL A 4 fr 4 B4 % o 3k (fA])

N N SREAEMEA(n=38)  EFHMA(n=66) OR‘ 16 95% CI Pk
rs12985162

G 54 117 1. 00 ( reference)

A 22 15 3.215(1.581 ~6.714) 0.002
rs10417924

T 59 121 1. 00 ( reference)

C 17 11 3.175(1.384 ~7.228) 0.003

Ea R EE RS ARG R EATTT

0.38 vs 1.83 +0.15,7 =8.643,P <0.001) ,

o SUB S B S A P TCF-B1 AR %
AML mRNA At &5 F69 % 2 1s12985162 {if
MAA + GA 2B R TGF-B1 JEK mRNA FHXT A
B EET GG REKAI[(3.89 £0.34) vs (3.08 =
0.29),1=4.124,P <0.001 ], rs10417924 {3 5 CC
+TC A B H) TGF-B1 FEPK mRNA X Rk 5
TT LR BIHE T # a , 2 R Gt B X[ (3.52 =
0.27) vs (3.39+0.31),:=1.864,P=0.284],

HREERG AR BEEER LS EFHA
TGF-1 A B mRNA Agxd &L T sk HUT4s
Ja , ODHEFEPEZL ) TGF-g1 JE K mRNA X} 55 &=
WFE FIF (1 =5.214,P <0.001) , il Jo 75 PE 4 5 ik
SPRI LA, Z R LGt L (1 =1.352,P =
0.131) ;e EEMEH W 2 & TR i 4 [ (4. 86 =
0.51)ws (1.91 £0.16) ,6=12.359,P <0.001) ,

Wit

FUIE BB PRI T 5 0 IE T PE B DA 6, 3%
FAT PO L PR S O D) BE AR IR B R 2 S5
W, T B 4 e e 0 B B A S L A T S
WE 6 H BE AR . PRSI, BT
J D EREVE B9 2 A2 LA A5 00 U 52 B 51 437 B
254 S Z A L0 . AT BoR, Xt T4
Iy (BMI 5 BE 270 I R 20300 AR R S B AT 10T Ak
7757 % JHOTHT LVEF ¢Tnl Fil NT-proBNP /K -4 L
B, 2 TG 7 L 2L A LI R
e UM B0 O E M 2 2R R s T LR R
# o PRI S O BEEE Y R A 5 A2 IR R
P, (EXT T3 BEAL L0 I 32 B 75 8 A 25 4 1
JEVIR 045 PR A — B A) BB 2, W TR A3 8Kk 2 ik 3R
R BN R E , X DL G TR R R R Y
MR S TGF-B1 AT £k AT {2 k2T 2k 200 i 14 55 42
TR AL, S B M S 2 R A 3 7 e FTAR, i
AT 4EAk, s O >

AAHGE 104 151 40 FLAR I 5 vh 38 45 A A= 0 e
Bk, KIRHN 36.5% o L EFE PR FICEE AL 1
Il RTINS & AT 0T 0 A W 2 5, Ktk
XX 2 W4T T RS IE, LAYH B AN VG B B2 5% 10
AHIFFE O I BE M AL TG EE M4 1Y 112985162 i/
R rs10417924 i S SL R RU Ay AR 39 A B & 22 5
1 112985162 v i, MXF T GG LAY, GA FE[H
AU SR R RO WERE PR B XU 1 3 KT 2. 846 £,
AA B GA SR AE A A 0 JE 25 M ) IKUB: AR T GG
PRI T 3,356 £%, 7F rs10417924 {3 5+, CC =%,
TC B KA O MEEEPE 0 XU LB AR AR TT 4547 34 4
KT 3.274 1%, 7% TGF-B1 I 112985162 Fi
110417924 F BF A= R 52 A5 5 | H B0 JE 25 1 1 XU
W, PR, TGF-B1 KRR AR S ff 2Pk stk
B kEE A AT Kot 1 8B I S A AR S 3 e
TGF-B1 F: A 1 rs1800469 | rs1800470 FI rs1800471
LN SHOTREETC | U AN ] 4 35 DR A3 a5
A ST B X 1) & AR R R FA AN R 52

AHFFEH rs12985162 137 5 AA + GA 41 & 1
TGF-B1 JEPH mRNA AHXT ik & W 25 T GG LA
DT 110417924 £ 55 CC + TC 20 8 3% 19 TGF-BI1
L mRNA MX) A 55 TT IR RN & 22 5 70
Giiter Lo $E7R rs12985162 {7 £ 7478 5 1] (i 52
L mRNA (XS SRR 1, 117 rs10417924 {3 1548 5
X 5 R 114 2 T8 7K SF- 5% W AT RE /N WO I EE MR 1Y
TGF-B1 3£ mRNA AH % 35 & i 2 & T o &M
21, 3R TGF-B1 FE[H AR 55 0] i 1/ 356 R R 1k 7K F
VNIESE NS S RNy A e O -4 - S W i)
R, TGF-B1 FE N 2 8M: 5 FUIRIE ARG U7 & A0
WA G

AW AFAE— LA B Z A, R 58 2 PR ILYT
PR R ZEAK ST, AT S5 itk —
Y R,

S £ Xk
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