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[ ZE] B %5 N K FB1 (transforming growth factor B1, TGF-B1)7E —RIMENER WAL H MG FIHL PRIk,
%L*iﬁfﬁﬁﬁ TGF-B1 X F RN = A8 AR EVE FER AR . 77 3% 2B 2020 4F 5—12 H B it EERNR 245 — Bt m BE Bk
TR RN R W 2L 82 20 9/ S A2, D e TR A Ak ARG 5V D X R A . >R A ELISA 2501 G0l If 5 TGF-B1 /K-,
ttiﬂﬁﬁ%?ﬁ&%&uﬂr CARLES [l WSCHR S T 2L ) T A e R LA R R 8 fA o IR RS A A2 2 1E W T AR R 4
AT R ALY R B T . G55R : SCIR AR IS TGF-B1 /KT F X IRZH (P < 0.05) 5 S 2. L‘Hﬁ EZEF WA e
FEEP IR AR AR = T R (P<oo1) GoPE YLD R TCF-B1 o TV WLEHER A FEW 241 2R 2R 4 [E UYL
5 LT S R BT I R A1 VBT S PR AT S A HE S 2L L BN 2 (SN2 W R 30 R 432 s ﬁz&F’(WF)‘U@ﬁ L TEL
B, %5 :TGF-B17E %%Hﬁ%kﬁﬁf”%ﬁﬂﬁmﬁm@%éﬁ% SEEFR PR RS TSI R W RN R A Tk SR )
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Expression of TGF-B1 in serum and tissues of patients with mitral chordae tendineae

rupture

LI Luo,ZHOU Jingxin,ZHAO Meng, TANG Yihu,DAI Yawei, WU Yanhu'

Department of Cardiovascular Surgery , the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029,
China

[Abstract] Objective: To investigate the expression of transforming growth factor 1 (TGF-B1)in serum and chordae tendineae
tissue of patients with mitral valve chordae tendineae rupture, and to provide a basis for further understanding the promoting effect of
TGF-B1 on mitral valve chordae tendineae lesion. Methods: 20 patients with mitral chordae tendineae rupture admitted to the First
Affiliated Hospital of Nanjing Medical University from May 2020 to December 2020 were selected as experimental group, and healthy
examinees of the corresponding period were selected as normal group. Serum TGF-1, clinical laboratory data and cardiac ultrasound
data of all subjects were analyzed. Meanwhile, the ruptured mitral valve chordae in the experimental group and normal mitral tendinous
chordae from 8 heart transplant recipients were collected during operation for immunohistochemical and electron microscope analysis.
Results: The level of serum TGF-B1 in experimental group was significantly higher than that in control group (P < 0.05). The left atrial
diameter (LAD) and left ventricular end diastolic diameter (LVEDd) in the experimental group were significantly higher than those in
the control group (P < 0.01). Immunohistochemistry showed high expression of TGF-B1 and a-smooth muscle actin (a-SMA ) in the
ruptured chordae tendineae tissues. Scanning electron microscopy showed disordered arrangement of collagen fiber bundles in the
ruptured chordae tendineae tissues. The loose layer (outer layer )was obviously thickened , stratified and broken end , and the dense layer
(inner layer) had obvious cracks. Conclusion: TGF-B1 is highly expressed in the serum and ruptured chordae tendineae tissues of
patients with mitral chordae tendineae rupture. It is suggested that it may be closely related to the occurrence and development of
mitral chordae tendineae rupture.

[Key words | mitral chordae tendineae rupture ; TGF-B1;fibrosis
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TR i 2R W 24 (mitral chordae tendineae rup-
ture, MCTR) 2 Ilfi R 5 | 2 B 400 P — I OGP AN 42 Y
TP, R AR ] S BO™ Y IR 3h U
H 7 i 2% W 2855 185 A TR MO N IR AR R RORE L 4
SR AU e O JEIEPE O WL A DL K s
SRR A O (HOC T R BT 241 43 T HL I AT 50 4
b 3F HARIESE Wos il R W 24 mT A2 1 T 2RI SO
LB I8 A A T SR A SO T D 15 5 |
w2 F A K R T B (transforming growth factor
B,TGF-B) & —Fi NKZ T RE A ¥, TEHLAA A 35 4t i
Ao E BB EAE A, o TCRR1 2 HAw 1Y
TEPERR R ey, B R A R MR BT, )R
AILEET AEAL R -, BEAE Ul ST B o7 B 32 il Y ZH
I 7ML (extracellular matrix , ECM) 1 B 63K, 4T
YEB5 45 AL BE RS FE, (2 FSET 2 20 B 1) JUL R 2T 4
YR Ak, PP A IR . AR R e AR
ST AELH I, T A A0 MR 7 S S 2T 2 s ] = A
FE R RTERRE SR T, TCF-B1 THs 23 B sk J
DU G RS S, SR SN PE TR, B
BT E A RIE TCF-B1 5 M K A A7 1E— &
KR AHKET TCF-B1 5 IR Wi 2L AH A
TR AT B TERTT TGF-B11E — Ml 5 Wi
ZLBE ME AR PR BT .

1 X&MTTE

1.1 %

1 2020 4F 6—12 H B 50 BE R R 225 — M s =
BE WACTF 1 P i R T 28 5 | Al B i e G P N 4
B B 20 B S ae gl L O T BE 1T 9% 13 491, T %%
740, 51200, L 8 il A (64.77.7) % 5 3 BEMLIE
T[] 1 i 5 A K 2 20 3 Sy o R, B 12 48], Z
8 1], AF 1% (62.4+6.0) % 5 [A .0 ERE AT 32 5 8 il
BT, 1], F R (53.625.1) % . LI HAIA
P OFF A MR W2, HAHA b
FELL B R s @ ABE TR G, H A H K
ML HEBRARE : OF I BERE il g ol
e QA F A Atk o FBREA ;@
B LR S A O HOR AR L B B
G BE MR s DILTE P07 FHM: s @& IF Hfl s 1%
s AR 2R 45 4 A BB s © B IF O LI LB
SR MR MRS AR E R A . AW E i
TR R R A — I E R B e B ZE L et HE R
5 :2019-SR-313.A1, AIr A3 i 90 X 42 34 2% 28 11+ [
=

1.2 Fi&k
12,1 goablkc s

W B AT I TE RS G2 08— R0 | 2 46 28 G A
O NEE KA 4R AR AEIS M) R R R
R H H5 4L (body mass index, BMI) \ A B i | 1KY |
o IH [ B (total cholesterol , TC) . HiH =i (triglycer-
ide, TG) iK% B g 2 1 IH [ % (low density lipopro-
tein cholesterol, LDL-C) . C- W £ [ (C-reactive pro-
tein, CRP) \ F45 2% J& (procalcitonin, PCT) | 22 7 N 4%
(left atrial diameter, LAD) 25025 51 15355 (1eft ven-
tricular ejection fraction, LVEF) | £ .0 & 5 BE J& i
(left ventricular posterior wall thickness, LVPWT) | A=
U3 &7 3k K N 4% (left ventricular end-diastolic di-
mension, LVEDd) . % [8] [§ J& J& (interventricular sep-
tal thickness,IVST)
1.2.2  f#F TGF-B1 &l =

TN R AN 12 h 5 RARS N #K ML 2~3 mL,
B RAR MUBCE T 0 B - BEE (B4 ) T, 4 AR AT
JF##E 2 h 5 28850 (3 000 1/min 20 min) B EJZ 1L
5 T -80 CUKFATRAERFRS , 5 J5 48— & H TGF-B1
ELISA 18] & CR AN AR A= B2 w)) R i A7 1
THREG T TGE-B1 K-, BAR S 20 B8 ™ 4%
i IR G A A AR U B AT
123 Ssmifeié

WCERAMBF AR Hr S B0 4 15 1 JR E W 24 i — R
MR A LA LA BRI 8 1] RSB 2 3 TR —
IR H L, FRA B 5 7 BV E 24 h 5 A 4
WY, e bl & T a B SN 1: 500 TGR
Bl Ha-F i I3 & H (a-smooth muscle actin, o-
SMA) B9—#3T (# Servicebio A H) ) , 4 CHWF & & G
PR BEEFE R VEVR 3 W DI AR TR S —bt
FHM ) — T (7L Servicebio 23 /) ) 78 55 ZH 4, 2 YR 07
50 min. £ 0 PP K B AR AR IS | ok
B R, SR, B E AT UG R ST o
124 fa#vishd

WIS B 20 15 491 £ 2 BT B A AR R v R
W L 2R 2 2D K [ 30 8 5. 0o E RS AT 52 35 T — 2R
MR L, P 5 S7 RIS H 5 3] TR A = ek
I E 2 h G 2 4 CORAE RS — & iR
WER IR A2 AR o
1.3 %t Faik

K SPSS26.0 A0 b FIr A5 B4l , 455 1E &8>
Aii 7 2255 T BORH T B B Rt 22 (x £ 5) R0,
8] PR o A3, AN B RS A TR OB
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HRE B (DA B0 (M (Pas, Prs) 13671, 4HIR] LR
RS SS o TR B CE %) [n(%) 16w,
AR AR ITRES , P < 0.05 N2 R G4 X,

2 5 R

2.1 MA—RE T

MG G240 151], SZ502H 20 151], % HRZH 20 451,
Ll A S 0020 55 00 REZH () AR P A B AR EE L BMIL,
WA S A B L e R A, 445 SR S 7 R 4 9 R G
FHER(P>0.05,%1), A0,
2.2 PR IE A 45 RO ER

ELISA #5285 5 i 7R 52 56 45 1L 7 TGF-B1 7K~
R T X RRALK (P <0.05, 3 2) , 1M FL 8 P 4
ML TG . TC .LDL-C .CRP PCT 7K~ , S 56 21 55 % At
HIA2E TG (P> 0.05,%2),
2.3 PSS HREIEARILER

SEYRZH LAD \LVEDd 7K~ I 2 1 T R4 (P <
0.01,%3), 1M H# LVPWT . IVST . LVEF /K-, 5256

F®1 WAHE—RIGRERLE
Table 1 Comparison of general clinical data between the
two groups

i H SEHAH (n=20) XFIRLAL (n=20) /)2 E P1E
(%) 6470 +7.66 6240 +6.03 0.870.51
FEn(%) ] 12(60.0) 12(60.0)  0.00 1.00
A (kg) 64.33£8.46 63.40 £ 15.66 0.170.39
BMI(kg/m?) 2350 +2.46 24.13+3.08 -0.710.48
WA [n(%) ] 6(30.0) 5(25.0)  0.130.72
Wi (mmHg) 12825 £2.17 122.60 + 1.80  2.01 0.06
#F5K H (mmHg) 76.90 £9.60 72.15+4.97 1.970.06
SN (mmol/L)  5.15+1.40 554+ 1.01 -1.020.32
45X R 25 G FE L (P> 0.05,%3),

24 IR HT

W BB AR v S 56 21 8 3 T 24 Y — AR R
RHLV S U ERE AT 52 5 157 A R L 2Lk
T RREAAb M o 8 2 XA [ B 2 BH PR A 5 X s
Fods, Wi AR S TGF-B1 M o-SMA 2K
1 2238 7K 55 0 RS A A2 1A 1) 1E 8 2 i fik

x2 WAMBKNIEFRILE
Table 2 Comparison of blood test indexes between the two groups
EIELAD SLHA (n=20) Xf B4 (n=20) Al P
TG(mmol/L,x + s) 1.23 £ 0.45 1.26 + 0.34 -0.29 0.77
TC(mmol/L,x +s) 4.06 = 0.66 4.15 +£0.58 -0.43 0.67
LDL-C(mmol/L,%  s) 2.54 +£0.53 2.59 £ 045 -0.31 0.76
CRP(mg/L,x + ) 2.73 £ 1.46 2.28 + 1.37 1.02 0.31
PCT(ng/mL,x +s) 0.11 £0.08 0.09 = 0.03 1.37 0.18
TGF-B1[ng/mL,M(Pss, Pss) ] 34.08(11.64,115.38) 16.71(10.39,19.44) -2.03" 0.04

BRI Y Z (L

x3 MEDINEEIEIRILR
Table 3 Comparison of cardiac function indexes between

the two groups (x£s)

EEL7D SR (n=20) XFHAZH(n=20) fH P{E
LAD(mm) 4710+ 647  3525+572 524 001
LVPWT(mm)  10.05 + 1.43 920+154  1.81 0.08
IVST(mm) 10.25 +1.25 945+185  1.60 0.12
LVEDd(mm) 5530+570 44.60+6.07 574 0.0l
LVEF (%) 6236371  63.67+240 -133 0.19

KAL(P<0.05,F 1), Kb EFEE T THRE
FIBANZ o BEAMERTZ A — M2 o, o] B 2 X0
B BN Z AL ER IE R IR B £
2.5 BEFREHEIK

WSCHCA MR A v 52 56 2 £ 3 D 4 % v oA W 2
) AR R L2 L) FoU RS A 32 3 1R AR

Rt AR AT R T 04T, s D ER A 2 1A
MIIE R MR (K 2A) B IA 2 S8R Z 455
B AR AR WL R AT 4 ARS8 5
R 5 T — AR 2R W 8 2 228 (51 2B) LA i
AR i 2R (1] 2C) B2 AE 5 i 2R I I 47 4 AR5 )
AL, BAAE (SMZ ) W35 H AT 3= Wi, ]
FoE 2 (NJZ)dnl W 248

3 3 8

BEAE AT AR 136 T 4 v DL B BT K- A
W EA i R L R 5 S 9 — AR 5 PH AN 432
NN i N SSES LW B S S
SR E RN AR A AR AT e 4
e, AR FICET A 290 A I DT A SR T 2T
A HES , iR BRI R B AR B RE . WEST R B
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Figure 1 Immunohistochemical detection of TGF-B1 and a-SMA expression in chordae tendineae (x400)

A IEH RS B AR TR RS C - i R IBTRL

""""" 3 BJ 518100 3.0KVAD 3mm,x150 LM(L)
2 R o

B2 AMBRRETRRAKEMEE(x400)

Figure 2 Microstructure of chordae tendineae under scanning electron microscopy (x400)

AT 2 A R A — i PR 2R (R B R PR T ) 175
SR AT AR A LR ZF 2 4 [ R D A B A
PRATT LU PERRAR, 7= AR Ay, 7ERE RIS
JESCPI N A id Rt A A EAE . Aydemir 551
TSI IY R AR U SR R IR R T F K
SR RIS UESE T O A W R o AR A AR R
FIUAH S 48U Ab 17 385 7, TG L2 25 D AH DG 1Y

TGF-B 1 &7 A K 5L 7, B A7 AE
THLAAR 4 i 2% 1 sl 2 AL i, )& T TGF-B A%
EEN— N, 5 TGF-B2 . TGF-B3 HoAth M7 FU A
e, HAEY AR S T2, TGF-B s A N
Smad {55 538 B , 7EEF R AN MG 5 L 2 FP AR AR AL
MV B S0 R A T 9 4 1 ECM TR
R8P R A EEAE A, W2 & et
AP 9 1 BUA 1B TGF 5244, TGF-B 1 {2
Smad2 Fl Smad3 @21k , H P Smad3 J& TGF-B1 T jf
FELF YAl AR rp BN 41 R AL Y Smad2 I
Smad3 X E5 Smadd &5 58 MU A 158 ET 4 AL AH
FIEH A, [RIE, TGF-B1 3 ] JllJe nl 21 24 41 it

Fiha-SMA 15 R L W URLET 4 A0 BEAR 54, a-SMA
FE 3K I A2 1) LG ZT 4k 40 i e R Ak 1Y AR
B RS R TCF-B1 /KT 5 WU AT 4 4
F A5 5 AR A OC , RERS A 00 UL B oAt 4 2 £F Ak
ST 4 2R SR TR, B A
IR 2 N N 1 e s B SR T NI T b e b e K A
A % LS00 20 W7 2 R AL 2L TGF-B1 S5 a-SMA 7
WD T IR R AL, AT 4 40 il /E TGF-B1
B 38 ATk a-SMA, - 1) FILASCET 2 41 i 3% 4k o
LU a-SMA 7KV T i I 11 2 B T 9 i 22 1
42 5 A YA B UIA DGR ; SE R4 I TGF-B1 7K
TR, X 5 RIRF Y A R — 3, $EoR
TGF-B1 I HE 5 R R M A A A= L A G . 58
5520 5 %) B4 I 7 CRP . PCT /K- TEM B 22 5%, &
TTT BB A A Tl 2 7 24 A E 1) FH 6T B 09 o BETH #E 5
Bl 1, B K S E A N 2 DA I I
A= B AR

F T RAE AR SR N 3T A S A B
P E—FRHNH BT AR MR AL, 5140
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HNE TG 22 | AT Ak 20 6 ) LS 2T 2 A e Ak i
Jired B DR R B SUWN 1T R, B2 B
R Wr 5L e Az e, JT IR RIS Ay R
PR ASHEZE FR A e B SR s i R R 2L R
AR FGE T G0 5 TE R R A L, I 27 4E A HES ]
AL, B 2R SN2 ) W BIE HA 42 Wi, [\
B, 80 2 (N2 ) dn] DLBR i 24 B, O Ik 7 rp
LAD .LVPW .IVS .LVEDd . LVEF 234 B e iy 8
FLAG bR, BT, SEER AL S5 6 R AL LVPW L TVS,
LVEDd. LVEF 7K VG i 3% 22 &, {H SC 50 2 LAD |
LVEDd 7K 52 35 5 X% B4, 7R 7E A3 2% B
4R R R R AT g B T LI B0 ) 2E R e A
ESE RO | ARl IS PN 22 R e I R ]
AOIIREAE ONED 3 FA GOFER H AR,
ZE LR A X AR R N i A Ak
i LB SR D) R SR L3 TGF-B1 407, 3 A1 & B
TR AR W SR s R A 2 B TGF-B
EE IR R TCR-B1 5 AR R W 24 1 & 4
MR SEAFEVIRFR . BERWZT G —Fh R |
AR N I 5 | — R AU AT 4E A L 2
oy WA HES) Sk B R R A B e R R L
AT BRI G A S O DI REAR 4 P E A S 2D
TSI LAE . AN, TCF-B1 TEER W R
LT B v R IR L s A B R i e 2
FIGTE AL A R R o (BT ARL
KT TCF-B1 5 A ffia & Wr 24 AR A AL AT 5
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