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[ Z] BH AR U C(tenascin C, TNC) X5 L2 A& T & B A K (bronchopulmonary dysplasia, BPD ) (12
Wi i . 75 3% : 5% 2018—2020 4F Fig % B B K 2% B I ¥ 22 35 — BR Bt B A= LR 79 AR ARt AF R i 1 ™ L, ARl 5 ) [l ¢
JLEE MR A S K B WSS S Wikr 2> A AE BPD 41 (n=48) Al BPD 41 (n=31) . ELISA 348G IfiL 3% TNC /K- ; Z K & Logistic
8105943 7 BPD & A= fl 4 7 1556 B 25 5 Kendall #2047 174 TNC 7K -5 BPD %5 F 14 1 AH I ; 25 TNC A2 W7 BPD 321
TAERFAE (receiver operating characteristic, ROC) 12k, £55 : 777 JLILTE TNC ZKFEAEE BPD 45 BPD H [0 2 R A G142
X[(95.03 £ 19.73)ng/mL vs. (125.40 + 19.34)ng/mL, P < 0.001 ], R[EIZ] BPD 21 0] 25 545 S i1 8 L (P < 0.001) ; @F 7= Lk
A BPD (Al ST A PR R A AR PR R B AU AR B2 1M 35 TNC /K- (P < 0.05) ;I TNC /K75 BPD ™SR 12 1EAHG
(r=0.617,P <0.001) ;@IML7F TNCiZ2W BPD () ROC ik T A 0.881(P < 0.001) , RAE N 96.8% , FEEIEH 66.7%. £5if: Il
18 TNC 7K 7% BPD Hth iy, 12 W) R0 FRe S B4, AT /Ry #IW 5L ™ )L BPD MR 2 —.

(k8] WUEED C R L AR AR T L SCREN R T A R hnid)

[FEHEKS] R725.6 [XEFRER] A [ZEHE] 1007-4368(2023)04-531-06
doi: 10.7655/NYDXBNS20230412

Prospective study on the diagnostic value of tenascin C in bronchopulmonary dysplasia

HU Jingjing, ZHENG Yafei,ZHU Haiyan, BAO Tianping, CHENG Huaiping, TIAN Zhaofang

Department of Neonatology , the Affiliated Huai’ an No.1 People’ s Hospital of Nanjing Medical University , Huai’ an
Key Laboratory of Diagnosis and Treatment of Pediatric Respiratory Diseases , Huai’ an 223300, China

[Abstract] Objective: To explore the diagnostic value of serum tenascin C (TNC) in bronchopulmonary dysplasia (BPD) of the
premature infants. Methods: Seventy-nine very low birth weight premature infants were enrolled from Department of Neonatology , the
Affiliated Huai’ an No.1 People’s Hospital of Nanjing Medical University from 2018 to 2020. According to the 2018 NICHD diagnostic
criteria, they were divided into the non-BPD group (n=48) and the BPD group (n=31). ELISA was used to detect serum TNC level ;
Multivariate logistic regression was conducted to analyze the independent risk factors of BPD; The correlation between serum TNC
level and the severity of BPD was analyzed by Kendall correlation ; Receiver operating characteristic(ROC) curve of TNC for diagnosis
of BPD was made. Results: DThe serum TNC level of preterm infants was statistically different between the non-BPD group and the
BPD group[ (95.03:19.73)ng/mL vs. (125.40119.34)ng/mL,P < 0.001], and there was statistical difference between different levels
of BPD groups (P < 0.001). @ The independent risk factors for BPD in premature infants included birth weigh, high concentration
oxygen inhalation time and serum TNC level (P < 0.05). 3Serum TNC level was positively correlated with the severity of BPD (r =0.617,
P <0.001). @The area under the curve for the diagnosis of BPD by serum TNC was 0.881 (P <0.001), the sensitivity was 96.8% ,
and the specificity was 66.7%. Conclusion: Serum TNC level increases in BPD, and the diagnostic sensitivity and specificity is high,
which can be used as one of the biomarkers for diagnosis of premature BPD.
[Key words] tenascin C;premature infants;very low birth weight infant ; bronchopulmonary dysplasia ; biomarker
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R AE M % E AN K (bronchopulmonary dysplasia,
BPD) & WL T 57 J LA P P it s e , B A1
AL R R 2 R 30% , B L L e ik
40%~50% "o BPD Ll A= 1< 45 i 13 Jo7 7 20 O
fiE, AT B2 T B B I DI RE 5, T HY T A D A
FIBILH] ) 52 A, 2B AATIAR R A SRR T 56
TR 5 R BB Y A= b 3 G 4 0 ik TR 4
ek PR 7 SCBE TR Aff A0 0L P O 22 B/ 1) o Al o UL
[l 2 1 C(tenascin C, TNC) J& — F 4 il 40 3 bS8
FIL o B A IR AR 4R AL S S e i AR e AR
A1 35 P Kaarteenaho-Wiik 25 B JciE T
TNC 7E#7 4= JLIE W 5 38 25 A 1E (neonatal respiratory
distress syndrome , NRDS) Fl BPD £8 J L %) fifi 7 F1 41 =2
S RET R RIS RIWNZE BRIk 5k sy
i B AEAEAR G o A PR iy 31 L At A 90 i BRLAE
A T B A /N U BPD 4141 TNC mRNA (1)
FIR R TR B  m PRAVE 5 R P AR Ik S5 i 5 4
FEHATR FEF AN B LM SRR A 47 22 v
ifi 5 5 &% 8L, TNC 76 BPD )L 22 Sk ik
ABIFE R TE R I RO 5 A4 BE il -, 3 5 o) L
JUIE RFFAE ) 73BT, 45 & ILTE TNC KP4, i 5
135 TNC 7£ BPD 2 W P i i

1 X&MFE

1.1 *%

BEFE 2018 4F 1 H—20204F 12 H TR IERIK
=7 B e 9 22 55— 2= B A A= LB NICU S Jife I R 2%
AR LR 4, SE W AR A
FL 79 6 [ AR A AL i il /N T 32 JR
101 461, HERR 1 A2 )5 2 R N6 97 # 5 6, BPD 1A
2% 8 191, B 1E iR % (postmenstrual age, PMA ) 36 J& Hif
FEBE 4], PMA 36 JEIRTHBES B ], #eHRIEE E L
AR AR K T WF5EBE (National Institute of Child
Health and Human Development, NICHD) i i [Y
2018 4 BPD iZWrn " (BG4 < 32 A i 5 L,
B RS PE I S TOBIR , FE S AG SR A A i 52 J5 9 A8
IRTEE T, PMA 36 J& I 2 /D F5 2403 d LIZERF3)
Jok it SE AR RN 1K 909%0~95% . 4 FER[R] ) S8 7 20 1%
W ARV - B 345 < 1 L/min IS, W A SEVR JE (fraction
of inspiration oxygen, Fi0,)22%~70% 4 1 2%, > 70%
g 1% 5 3k B AU, Fi0, 22%~29% K 1 9% ,=30%
o 145 B 545 1~3 Limin B, Fi0, 22%~29% % 1 %%,
=30% K 1 9 ; 2 B A2 <A E 38 Tl iF e
R LBSE=3 Lmin it Fi0, 21% 5 1 9%, 22%~29%

N &%, =30% 3 I 9% 5 A7 B ] 8 E He 38 U, Fio,
21%79 W4, > 21% 79 W& A )5 2 J4 22 PMA 36 J4
PR T 457 2 1A il SIZ Joi 9 72 0 I I 8 v T B0 A T HL
HEBR Qg 2k JLIRFEME /N A5 1 2¢ 6l i 25 At
Wi A G, G AFRHE: O ERE < 1500 ¢, i
i < 32 4, 2B J5 24 h R AR B NICU ; @7E Bt
2 PMA 36 Jil , i2 W W, s 101 5 k52 8 o HEBR BR
e OB S RN e RIE IR0 s E
AR 4 s @PMA 36 I FTHFE SET % B ol B
H o WEFT L EE L BERL R B THE 22 2 — BE e /e B
BUAsHEE (B S YX-P-2020-059-01 , Iifs A 56 v
W5 ChiCTR2000033796) , W57 U1 5¢ s [m) 7 0 4%
EAME R
12 Fix
121 AR5

FI A g A ST 5= L4 2 9E BPD 20 5 BPD
20 AR I PR OB, A0 45 G 4 5 i 1. | 4 A SO AR R
g P RTCR G LS BRI R R I AR iR
W P HE R 2 MG 1 min Apgar PR S HAETE
B, E R AR (Fi0.=40% ) WA ] A5 AT <
BUBBGER S R] L EAE BE s [ SR TG O, & IF
JiE 5 I & 4E [ A4 45 NRDS . fiffi 3 ik & J& (pulmonary
hypertension, PH) | 3l ik 5 % & 4] (patent ductus
arteriosus, PDA) - 7 JL WL % B5 9% (retinopathy of
prematurity, ROP) | i & N H Ifil. (intraventricular
hemorrhage, IVH) | Ji5i % J& il 1 i 5 ik (periventricular
leukomalacia, PVL) | AHI&H: e I & FHAE 2 Wi
Pt RS R AE L) 55 S RS
122 #RAGEBATNC K EAN]

BRI )L PMA 36 Al i B4 0 J& Dk IffL 2 mL,
4 °C 1 000 r/min 0> 15 min, 88 B 38 W+ 1
EP 4 b, ARiC )5 B T -80 CAR IR VKA % BHA A7 5
Ko & BR N TNC ELISA 207 & (ab213831, Abcam
N EI AL K G B 93.7~6 000.0 pg/mL) A B E
450 nm U 4 A0 W 56 BE AR, B evxpt32 TF 5 I T
TNC ¥R JE .

1.3 “itxs*

HIHH SPSS26.0 X &l AT ST 2 0 b . F5 5
TEA G TR GOR DA B e 22 (3 £ 5) 30K, W
) LR Y () Ry, Z2 2 1A) LR FH B R 2R
20N, AT LSD Z 5 o/ 50 s AT IES A
THEGORVH TP (P55 850 [ M(Ps, Prs) 13718 2K
FHAES BRI 5 THEPERH A A 43880 (% ) s R
FH XKL 5 37 £ 5 PR 28 0 B >R FH Logistic 11 05 43+
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#1 s Z 858 2R ] Kendall #HOCHE 7347 s 25 52 140 T
YERFE (receiver operating characteristic, ROC) i £k ,
T8 A 26 T 1 FH (area under curve, AUC), P< 0.05
RESAGITE L,

2 &% B

2.1 W ARFAH ST

WFgE g AR =L 79 4], 5 40 4], 2 39 4] 5
BPD 4H 31 il , & A4 %€ 39.24% , Hoh T 2% 13 441, 11 2%
8], 2% 1044, 4k BPD 45 BPD 4157 JLIE P Hif
MEMHE BARE  BYEEA] 1 min Apgar T
A3 ve TR 8 AR AR ) AL S R PR S
A ] R B A ] I3 TNG 7K 255 18 22 5 5 AT
iitFE X (P<0.05,% 1),
22 % B Z Logistic ®)3

XFATRERZNE BPD A& AE I 2R 1 T2 R Logistic
1 TS e e NSO =17 95 =W /N LT N
TNC 7K -484 BPD & AE il 7 fE I I & (P < 0.05,
#2),
2.3 i TNCKF

1ML TNC 7K F-7EJE BPD 2H 5 BPD 4[] 25 S A
it #E X (P<0.001,%1);BPD I ¢, 11 4% %%
I 2255 H G2 FE L (P<0.001),# 47 LSD £
oy, 1905 11 28 BPD 4118 2 A 53 X
(P=0.001), I 925 Il 9 BPD 4[] 2% %A Si it =
X (P<0.001), I 2.5 %% BPD 48] 22 55 48 1 12#
B X (P>0.05,%3),
24 #3FTNC L BPD = 42 F 6948 2 A7

L= LIS TNC 7K F- 5 BPD 4™ F R B 5 1E
¥ (r=0.617,P<0.001,/& 1),

*1 BFEJLAEBPDRIBREAESHN

Table 1 Univariate analysis of BPD in premature infants

EiEta AL BPD 41 (n=48) BPD 4 (n=31) SN I P

PRI L% [ (%) ] 11(22.92) 10(32.26) X=0.842 0.359
SRR PRI [ n (%) ] 6(12.50) 6(19.35) x=0.258 0.612
PR R (%) ] 34(70.83) 15(48.39) X=4.029 0.045
FIE T (%) ] 23(47.92) 16(51.61) x=0.103 0.748
R (% £ 5) 29.90 + 1.14 29.88 + 1.27 1=0.084 0.933
HARE (g, x +5) 1286.88 + 128.98 1 192.58 + 183.43 1=2.492 0.016
Bin(%) ] 20(41.67) 20(64.52) X'=3.934 0.047
1 min Apgar<7/3[n(%)] 7(14.58) 17(54.84) Y=14.431 <0.001
Zihin(%) ] 8(16.67) 9(29.03) X=1.705 0.192
NRDS[n(%) ] 42(87.50) 28(90.32) x'=0.001 0.982
T S AR A TE] (% % s) 12.98 + 9.88 27.29 + 13.70 1=-5.392 <0.001
HUEE S [(n(%) ] 17(35.42) 18(58.06) x=3.915 0.048
HUBGE ST [ d, M (Pas, Pos) | 0(0,10) 8(0,31) Z=-2.699 0.007
PH[n(%) ] 16(33.33) 8(25.81) x’=0.505 0.478
PDA[n(%) ] 13(27.08) 6(19.35) x=0.616 0.433
ROP[n(%) ] 25(52.08) 11(35.48) X=2.092 0.148
IVH[n(%) ] 4(8.33) 4(12.90) X=0.076 0.783
PVL[n(%)] 1(2.08) 3(9.68) x=0.956 0.328
SEBERTE (d, % £ 5) 54.19 + 10.56 70.39 + 17.96 1=-5.051 <0.001
M35 TNC (ng/mL,% % 5) 95.03 + 19.73 125.40 + 19.34 1=—6.733 <0.001

*2 %EAZE Logistic EF5 7
Table 2 Multivariate logistic regression analysis

EES B S.E OR 95%CI1 Wals {E P
B -0.005 0.002 0.995 0.990~1.000 3.909 0.048
WA 1o G 2 4R ] 0.101 0.046 1.106 1.010~1.212 4703 0.030
1M TNC 0.120 0.038 1.128 1.047~1.215 9.946 0.002
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Table 3 Serum TNC levels of different levels of BPD
(f + S) 0.8 1
4151 TNC (ng/ml.)
I 22 BPD 41 (n=13) 109.49 + 10.69 0.64
11 4% BPD £ (n=8) 132.75 + 15.55 %
T %% BPD 21 (n=10) 140.21 = 15.79 ™ o4l
FIE 15.607
PfH <0.001 0.2 AUC=0.881
1807 r=0.617 o L=
P <0.001 . . 02 04 06 08 10
160 e
~ * -5
—
£ 1407 . . : E2 % TNCiZ#i BPD B ROC %k
=]
S 1204 : ! R Figure 2 Receiver operating characteristic curve of serum
Z [
& i TNC in the diagnosis of BPD
100 s
50 , , , o BPD 41, 2 S EA S5 R X, AR
1% %% JII 73

BPD T

1 1% TNC /K5 BPD = ERZERHEXE
Figure 1 Correlation between serum TNC level and BPD

severity

2.5 27 TNC# 37 BPD #9 ROC i £,

L= JLIMLE TNC 7K 12 B BPD 19 ROC i 28
7~,AUC 7 0.881(P<0.001,K2),95%CI }0.810~
0.952, ZIBHEBURKAE N 0.635, M2 B i) 5 A+
BB R 99.87 ng/mL, RN 96.8% , ¢ 5 FEH
66.7%.

309 B

BPD A 7E 1967 4F i Northway 2542 ), B2
DI , HesE SCBRI PR 2 W b 1 S W7 48 o5 R
2018 F12019 44351 & & T NICHD iR i 27
Jensen %5 BT ) BPD 2 WibR e, X AT FH 9 48 50
22001 419 NICHD FrifE " 8 7 & o oe 25 , H i
N H FH 2018 4E (%) NICHD Frifi . BPD T i3
() il 2 58 T 45 P 1 B e 2R R LAt T %
O A A BRI AL O LA B LA it BE e e
B 5 IAE I AU B, B A b T A BPD [ XU R
B2 T3 1) T B R 70 0 A B B O — A
AHF5E 40 2% ] 2018 NICHD 2 Wi bR e #4770 41, %F
e PR B2 F A 7 2L IR 22 40 & 1L, BPD 28 L7 L7 i
WMEMAHR B AEREMKTIEBPD AL, B4 1 min
Apgar<7 4355 JIr i 09 LA S v vk B A G A B[] L
P Sl UBGE SR ) B g st ) 45 v T

AT, Logistic FIHMT B, AR | Sk
JEE S AR E] 2 BPD & A= Al Sy G 6 TR 2, BUA
A, A R EBAIG , BPD & Rl e L
i 35 & T AN S i 960 T 0 1 s R, R R
FE o R B SR B v, R ARRE A TR I | Ak 4
W, A B L AL, 15 & B JLBPD Y i
FEMA 0] 22 52 TR Ge it 8 X, MLiaE <IFE BPD &
A B IS GRS R X S 2S5 SRR ST , H e S
K H 2018 4 BPD iZWibnife , Rl 348/ (< 32 ) ) A
I 5 T T PPAk ) ) A5 26 % PMA 36 J] , AN 1] sk £ dth
istls 1 LA 219 BPD Joq 100k, 338 7395 4146 4 1
AU SR, T RE S HLARE X — P R 4
4%

BPD 12 Wit AN Wi 42, HAiom 1k, 2 Wi
I BRI T PMA 36 J& B i I R bR o, 7 228 )
AR R AT TPAL ™, DRI 6T BPD AH G I i
PRI BAU N BB AR, L
IMiL% TNC #97KF-, BPD 41 & 2 = T BPD 41, A [
00 BPD 4 0] 25 S A et 3 S0, P BPD T 2%
M =T 1A, I TNC J2& BPD & A i3l S7 16
KPR 2 LT TNC ZKSF5 BPD ™ 52 B 5L IEAH G,
B PR TNC 76 BPD H AT 2 X, TNC J&
WU R I IR B 1 GG AR B, AR IR R I I
FB R B Rk NN s R (AL
PSRRI A R RIRIGINT . TNC S 543083
R T I B, A B A v fa] B A4 T B L
B0 AL KA B B FE AT RS 18 5 5 e K e
T A SRS de R . X BPD B 98 &
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PR, v S8 AT B AR f /N RNA-489 (—Fh i i b 2 & 1)
POHIFEDR ) | [ ARS8 5 TNC T, Wil & B ke
BB B, Befg TR AR EE I  TERE 1R
KA T-BRIE T, F 4E 40 Mo 3% TNC mRNA (1)
ik, 5 A S AL BRI BPD A ™, Olave
LB, PMA 36~40 JE B, BPD & LAl % TNC
mRNA AR5 THE . TNC 7] g2 K B A 9w i RNA
AKO033210 iy ¥ i 1ii = 5 BPD (9 R ™. A1 %
TNC 5 BPD 3¢ & R B 58 % BPD & s HIL I 1 48151 2
AEEE L,

ARWFFELH) T ML TNC Xt 7= JL BPD % £ 1Y
ROC ik, AUC 14 0.881, IfiL35 TNC 287 BPD e/ E
T H H 99.87 ng/mL, R WU H 96.8% , F¢ 5+
66.7% , 7% B PMA 36 J&I], Ifil i TNC X} BPD HA %%
2 . ARSI IR & R, B
BPD i JL PH A 2B #6858 , 85 BF BPD £ PH A8 LIl i
TNC KT, 5l K & 2 IEAROG, 13 TNC
X BPD 45 31 PH A T00 S ™ d A% B A A —E i
PRAE ™ o 3% SE4R 7R I3 TNC 7K 460 %6 BPD Iifi
IR EA EEE L,

25 LTIR AR LAGE AZIRALIE TNC 7K X1l R
BPD 2 Wi BA — 5 I B . AN AL Ry B
58, FEA TN/, HLE R ) B — WA
A BT REEA Z2 0 BB 5T K UE SE X BPD
2 W 1B 5 1717 40 5B S 401 20 28 W TNG 1 7KF- ,
S8 HXT BPD B 12 W A A7 i mT g B LI PR
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