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KA MR A R Y™ LIS YKL-40 Fi
HMGB1 K Ik
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(M EAXFWEER AL, Tk 40 221002)

[(WZ] BM BRI 7IILAEEIMNEMAZCEREE T -39 (YKL-40) | Sl 1 (HMGBL ) 7K
PSS LEMEBTAR (BPD) MCHR. Fik  AiBEMEERE 2017 427 H F 2019 4% 8 A A JLEE M
PrE G R AR BRI = 28 JE H. <32 & AR <1500 g AL L, RIS WSrJ BPD 4 (#=35) FIdE BPD
A (n=51) o 3 [ G e W FE A B = LA JR 26 30 7. 14 RIMTE YKIL-40 A HMGB1 ¥ BE 351 7 Hh 44
L5 BPDZHSE3.7. 14 KA YKL-40 HeEE XK T4 BPD 40( P<0.001 ), HMGB1 ¥ FE 475 T BPD £H( P<0.001 ).,
PR 7. 14 RIMG YKL-40 K HMGB1 ¥ JE X5 T45 3 K (P<0.017) . BPD #H%4f 14 KX HMGB1 ¥ & i T45 7
K (P<0.017) , 45 7. 14 K YKL-40 ¥R BF 25 R G475 X (P>0.017) . IFE BPD 4145 14 K YKL-40 ¥ T
57K (P<0.017) , 5 7. 14 K HMGB1 % 22 R RG24 X (P>0.017) . &5 BPD JdE BPD =LA
JEH 3. 7. 14 RAMNAIMLH YKL-40 K HMGB1 KFEAFFEZ S, PIATTEES BPD AYIE A G,
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Changes in serum human cartilage glycoprotein-39 and high-mobility group box 1 in
preterm infants with bronchopulmonary dysplasia

ZHOU Yang, MENG Ling-Jian, WANG Jun. Department of Neonatology, Affiliated Hospital of Xuzhou Medical
University, Xuzhou, Jiangsu 221002, China (Wang J, Email: 664586331@qq.com)

Abstract: Objective To study the association of the dynamic changes of peripheral blood human cartilage
glycoprotein-39 (YKL-40) and high-mobility group box 1 (HMGBI1) with bronchopulmonary dysplasia (BPD) in
preterm infants. Methods Preterm infants, with a gestational age of 28-32 weeks and a birth weight of <1500 g,
who were admitted to the neonatal intensive care unit from July 2017 to August 2019 were prospectively selected and
divided into a BPD group with 35 infants and a non-BPD group with 51 infants. ELISA was used to measure the serum
concentrations of YKL-40 and HMGBI in preterm infants on days 3, 7, and 14 after birth. Results The BPD group had
a significantly lower serum YKL-40 concentration and a significantly higher serum HMGBI1 concentration than the non-
BPD group on days 3, 7, and 14 (P<0.001). The serum concentrations of YKL-40 and HMGB1 on days 7 and 14 were
significantly higher than those on day 3 in both groups (P<0.017). In the BPD group, HMGB1 concentration on day 14
was significantly higher than that on day 7 (P<0.017), while there was no significant change in YKL-40 concentration
from day 7 to day 14 (P>0.017). In the non-BPD group, YKL-40 concentration on day 14 was significantly higher than
that on day 7 (P<0.017), while there was no significant change in HMGBI1 concentration from day 7 to day 14 (P>0.017).
Conclusions  There are significant differences in the levels of YKL-40 and HMGBI in peripheral blood between the
preterm infants with BPD and those without BPD on days 3, 7, and 14 after birth, suggesting that YKL-40 and HMGB1
might be associated with the development of BPD. [Chin J Contemp Pediatr, 2020, 22(4): 334-338]

Key words: Bronchopulmonary dysplasia; Human cartilage glycoprotein-39; High-mobility group box 1; Preterm
infant

[ Wehi H B ] 2020-01-07; [ #2252 H ¥ ] 2020-03-03
(Y& ] B, B, Bargs,
e | B4, 5, FTEIR, #d%. Email: 664586331@qq.com,

334



F2EE AW
2020 4F- 4 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.22 No.4
Apr. 2020

R E M A B A B (bronchopulmonary
dysplasia, BPD ) &7 )L UL R G065, Bl
BRI R, R LAEE BRI &,
{H BPD Ay &9 i i BTt BPD WAL, 17
TG U et B A ) R ) f B [ AT, 2% R g2 RNt
Sk E R Y BPD HETm oA 8067 ik,
DATRIRG . BRE R BTN BPD & A 1 A Wb
PrE R PR S, CRIAREZ EYirk
Y15 BPD JERLAH & P, N 8KE B -39 (human
cartilage glycoprotein-39, YKL-40 ) J& JL T i &5 F i
GG, HA KT R W FRE, &
SRAERN . A O AR R
SO R B DIA O Y, mE RN 1
('high mobility group box 1, HMGB1 ) &5 Z M4 5E
PR, MBI R, = S5 &4
K Pl WA IR S A LT A3 DI
TRZ JEREVESSR T YKL-40, HMGB1 A58
FESZ B W B N B ZE M 5 s S I I R S 4R
FEPERO R E WG, W T T, W
il Z 35 FRAK AT RE R X SO IR TE IR IT . R
JiE & BPD JE U EZEHLE], & 7E BPD B JLITE
AT RE R A T ARb . T HR
ARAE L, ASBFFERTI 1R JUAS [R] B saf 35
YKL-40, HMGBI ¥ J, i o b 4A [A] I 58 BPD
L= L AE BPD 7= L L H YKL-40, HMGBI
K, i FTE BPD JERUh R IERIME .

1 #RERE

1.1 HRIH

H RS PEZE R 2017 4F 7 H 2 2019 4 8 A M
=B R A4 Bt e B B A JLEAE Wi = (NICU ) UK
BRI S ARSI (1) HAR
W% =28 B H <32 f; (2) thAEAKRE <1500 ¢ ;
(3) AR ZRE 14 RYFTFEWTRSIR; (4) &
DGR 28 Ky (5) HEBRA IR HIERYL |
HREFWIE . =R OIERG . SERAERE |
AL AU PSR S

HRAEC S TR A LA )5 4 bt BPD a2 Wibnifis:
TR EMHS (WeTEE >21% ) #it 28 d BB L™,
PEATERL = )L BPD HHIEE BPD 4.,

AT SE Ol TR BE B 2= e s Hi k% (AF-

45/5.1) , FHEARRBILEK R I 2B s R 1.
1.2 WARFAE

W SBOLH AR RIS . HAEIRTE . Apgar TF47 .
PES R AR T AR R, AR 3. 7. 14K
ARSI 1 mL, HEERCIERER PRAT, IR vE
20 min PN &5 0> 20 min (4°C. 2000 r/min. 250>
AN 10 em, BB BAERBERIFITER ) , Rk
55 Rk 58 B AE AR K 2 JE PRI I Y T 80 °C VKA
PRAE . SR FH IO S 2 W B 75 (ELISA ) i 42 1 ¥
YKL-40, HMGB1 ¥ B8, 7 &30 A 4 E _E ik
KIS A R (JL11964, JL13963 ) , /4%
PR S O B TR, TR AR
1.3 SGit=ah

K SPSS 21.0 X8l A TG 40, R A
IESATHEFORCR AL £ bR (R 25 )RR,
P 20 8] FE B Rk FH P AEAS ¢ 4G 56, A 2L [B)AS [R) B
YKL-40, HMGB1 ¥ i Fb s ok FH 8 52 it 7 25 01
iF—3 % Bonferroni X7 25 i s F8 AR AT L
B ARIER St BOR AR AL (PO 437 £ ]
) [M (Py, Prs) | 3~, WL R Mann-
Whitney U BRFIKZS . THECFORER IR A 40%
(%) s, B R ¢ K5 . Bonferroni 1%
DL P<0.017 W ERAGI#E L, & P<0.05 2%
SAEGIEE L

2 #R

2.1 BPD 253k BPD A— @A BHLER
gy A 86 il 4= )L, Horh BPD 41 35 fi, dE
BPD 41 51 fil, WAl )Lyt AERG IS . AR IR
1 min } 5 min Apgar 145 P00, A2 5%
VIS4 (P>0.05) , Wk 1,
2.2 BPD 253k BPD 42 YKL-40 7k FELL 5]

ZHE G NS 2500 B, A4 YKL-40
W 2ZRAES R L (F=534.042, P<0.001) ;
A [A] ISP R YKL-40 ¥k B 22 = A 48 i % 3 X
( F=114.490, P<0.001) ; B 5540 a4 28 HAU
(F=12.982, P<0.001) , $2/RxPH4 YKL-40 ¥ B fifi
AR AL FE BEANTR] . PO L34 SR 7R, BPD 41
N AE BPD 455 7. 14 KB} YKL-40 #e B 2 i T 46
3K; JE BPD ZH%5 14 KA YKL-40 ¥ J¥ & T4 7
K (P<0.017) ; BPD 4155 7 K 5% 14 K YKL-40
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W22 R G247 L (P>0.017) o [A]—F S
ZHIEIIYS YKL-40 WREE, ZEMMEAS ¢ g R s,
4F BPD 4H%5 3. 7. 14 K YKL-40 ¥ FE 400 & i 1
BPD 4 (P<0.05) ., W32,

F1 FWARFIL—REREER
JEBPD 4L BPD 4
i
WA (n=51) (ne3s) AT PA
Mol (512, ) 2823 20/15 0.042 0837
JaIE (s, JH) 306+13 302+14 1513  0.134
e [ ] (%) 31(61) 18(51) 0.741  0.389
@EM@ 1235+168 1215156 0.547  0.586
(xxs, g)
1 min Apgar T
44,5 43,5 -0.893 0372
MPy P, 41 HE 469
5 min Apgar P43
76,7 6(5,7 1305  0.192
MPs P 51 (D 667
*x2 MWABJLER S YKL-40 KFLLE
(x+s, ng/mL)
21 51 % EIK  OHITR H14K
4k BPD 41 51 68+5 737 84 + 6"
BPD 41 35 505 56+ 7" 59+ 6"
tE 16.978 11.397 20.095
P <0.001 <0.001 <0.001

e BRI T 2200 R T R [ 2453 (F=114.490,
P<0.001) ; JMHINZE S (F=534.042, P<0.001) ; WiE]HZEY
SR ZEA ST HAE F=12.982, P<0.001 ), a7 5RIZEE 3 R ILES,
P<0.017; bR SRS 7 RIE, P<0.017,

2.3 BPD #2253k BPD 4 HMGB1 K FEL5]

2 W U7 25 e B BoR, A A 4[]
HMGB1 ¥ J& 22 5 F 48 i 2% & X (F=204.511,
P<0.001) ; A[EIEF A HMGB1 HeFE 22 5 Gi %
B X (F=43.280, P<0.001) ; W& 54064552 H.
BN (F=14.101, P<0.001) , #275 P 41 HMGB1
e BERE R ) AR (LR BE AN R . PN LR AR o
BPD 41 & dE BPD 4155 7. 14 KAF HMGB1 ¥k & 44
T4 3 K BPD 4% 14 K HMGB1 ¥ 5 T
%7K (P<0.017) ; dEBPD A 7 K55 14 K
HMGB1 W22 R4 E X (P>0.017) o [Al—
Bf P TE] MLV HMGB1 KB, ZPREAR ¢ K 5045
R R, BPD 4155 3, 7. 14 K HMGBI ¥ & ¥ ]
e THAEBPD 4 (P<0.05) . W3R 3,

* 3 WAHBILER S HMGB1 /KFLbE
(x+s, ng/mL)

A5 i 3K CAPS 514 K
JEBPDAL 51 14127 175£3.6"  162+3.0"
BPD 41 35 19642  25.1+£59" 282+60Y

tfH 7.488 7.390 12.267

P{H <0.001 <0.001 <0.001

e EE MR TOR 2200 R T I [N 2 2457 (F=43.280,
P<0.001) ; 4P4HHZE 2SR (F=204.511, P<0.001) ; WEHZES
S ZEA A HAER( F=14.101, P<0.001 ). a 755 [R14H 55 3 K LA,
P<0.017; b /R 5RI41EE 7 KIbE:, P<0.017,

3 iTig
BPD S —Ff UL HA fili 5 47 o 32 BEAREAE A 1
RGP, R ML E AR, M. Bl
R E R LR G B R
BPD {9 & R LI v A BB, (HZFh i R 5
FAEYIE, AR =AU AR PR
AP, RAERN . ERZEEY, B HZ
AR b S W BIESE 5 BPD HOIE A 6, H K%
RAFENIZNAT IE R T2 BRIG R TAE T
YKL-40 & —Fp i 1, & 18 M3
IKFRE TG, AN 43 Btk 40000, ks 25
MR irm L SR (Y) . BER (K) A
B2 (L), i  YKL-40, YKL-40 25 40 o458 |
T8, e ZUE R R M, AR5+ BPD 41
FIE BPD 2045 7. 14 K YKL-40 /K F-340% 3 K
&, X AR S AU ) VE R T AE R A
BF, S R A A K 2 AR T i, B
YKL-40 #3547 % ™ YKL-40 7] L@ 1+ MAPK F
NF-kB {55 5 i f E F =2 S8 b R At i 3R 3k 1L-8,
It A AT R . 3 Y, H YKL-
40 Fih 5T LM 3G A SR ARG T, X SR
TR W 12 BH ZE M il G T R AR Y
AREMLE . SR IS A 2 BPD i e AR 2
—, YKL-40 nJRgth 25 TixX—#E, {H9E BPD 4
YKL-40 /K F-#52%¢ BPD 41, Al B YKL-40 7£
BPD J& i & 45 AR F AN = BR T 01 i S <A
WA, AT g2 BPD S A4 o LA 2 O
ANFEEH YKL-40 5158, YKL-40 /2 1 R 5l 2 4
A, RIS AR AR 5
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il R B YA, 7 L AR AR A B &
BRI, AT AT G AT % B K
WA b F/NE I S R M, T RBIE R Tk =
YKL-40 A= & 1 S 80 7 LR A il & &
ZENF, e B v K SR TR Ak
HETMLAE A K F (vascular endothelial growth
factor, VEGF ) 5 BPD [ A XA KL, VEGF 1E
S P R A A A S A A A, TR At
IER, HIERZEMNS BPD VMO, Xf
BPD JE B — & Wl /] . YKI.-40 [A] VEGF —
FERA R IERUN A BUNPER . [RIRT YKL-40 A] i
TEN R B syn-1 538G K avB5 454, G
Jifl P FAK 5 ERK1/2 {553 5%, i VEGF 3 ik
s Py W AE S VEGE 24k 2 #e3k, 35 P iz 410
Jaxt VEGF BBUErE: ™ ENAEIREIE 7. 14
KEF BPD B JLARAE I VEGF 7K F-35 B W AR T
4k BPD 72 )L, VEGF ki35 YKL-40
I, $7R YKL-40 IR 5 VEGE AUy =X E %
S I VEGE )3RIAM 32 5 BPD IR it 72,
YKL-40 L1 VEGF —HEXF BPD JE WA — & Fii 7k
H o —TiESN ek BFLR IR F 39 breast
regression protein 39, BRP-39 ) A #li i &= S Fra il /)N
FAPERGI G, 1M ARt 23 BRP-39 Y3
ko YKL-40 J2& BRP-39 i A KA JR 4, fff FH 4% 3%
YKL-40 A e e U B0 /NI A 47 . Iz
W % B BPD S8 LAUE W M YKL-40 KP4k
BPD ALK . FH LM, YKL-40 thA] GEiE 4
il v AP B it A5 5 Rk A ) BPD JE R, A AT B
4 BPD V97— it .

HMGBI1 & HA {2 R A i e 7, F2 2
FETETF AN, nl th 3RS0 20 i vk sh gk, thn]
PTG ) PR AN . A S sh R, K
oW, HMGB1 52 e (G . 235 1 |
P P BHL ZE R AT g | il 41 4 Ak 45— 2R 50 il e 0
A, HIHERBKPAEA S50 ™ E R A G,
BUME AT 06 I A 2R f A KK Pz 4k,
p38 MAPK {55l 1A S HMGB1 Faksgim >, i
HMGB1 i35 5 P IR O AR e B S AL 2R ™= A
HMNEYERC R Toll BEZARAHZE A, WOGTETESA . B8
FEOEH T 88, PI3K i, feZihfk NF-xB, B
B IL-1B, TNF-a, IL-6. IL-8 ZERAENF, #EMi5]
T RAE RN 1Y & RO, i — 25 B R

il K, HMGB1 5 50 5 FE B 5 IR AH 56 129,
AHF5E BPD 40 HMGB1 /K IR 244541 BPD 415,
Al BEHT BPD 4 7EHLAGE <RI T HMGB1 2 & 36
K51, HMGBI FR2E S Rk Wb 1 40E S il
W50, (R FME 2 e fs, 530 BPD I Ak,
YL E R HMGB1 AT 5142 BPD #1747 Bl 2
R AR R, SR AT 4E L IE g,
I HMGB1 AT AT e i Fp g ol 27 A
78 H BPD 41 HMGB1 [ 3 & 3635, v RE/2 BPD
FAALIE WA —A B H . HMGB1 Al 8625 T BPD
TE R it s AT Ak #2, BPD 40 HMGBI 4%
fe 225478 HMGB1 ¥ 5 AT BB 23 39 11 BPD JE 1
KBS . #Hl HMGB1 B 5 A BPD 3697 WF 58 1 — 4>
Jimal,  HEG & BN EER .08 AT I HMGB1 BB
AT i 453 45 2 PR B, e 1 b
PRIAES,  H e T DR EE N AR £, g B2 Hofh HMGB1
HIFI7E BPD 3897 LIRS .

Zi L prak, YKL-40 BA3 48K F/EH, (1
oAl B PR RSO A A B, A2 e il RS T 4 240
Ak, RPN E N EKETAER-. BPD 41
YKL-40 A T H#R YKL-40 3% & 4% KA1
30 41 BPD JE . 1 HMGBI1 3 A 1% YKL-40
—FEEAAKA TR, HEZENRERFS
5 BPD Wyififii s L A 4k it B2, 7E BPD HhaRik Tt
o AT L, AL s FE IR 1) 45 A B A, BPD
M AE BPD 4 1fiL 1 ) YKL-40 2 HMGB1 7K -1
AU ES, X T Z#F/E K BPD Hl A MrbR
BYRE T, BPD 5] YKL-40 BYHF2LIR Rk
HMGB1 ik th 4 R T3 i 30 YKL-40 & #4]
HMGB1 LAB 1 BPD JE A AT RE . SRTMAHFSEFEAS
RN, RIES ST ABEP IS UESS SR, ASBE R AH Y
i B ) LA HE YKL-40 12 HMGBI IE#HZ %0
il HALIAS 43 B 55 YKL-40, HMGB1 7K,
TCiE R S e A i v — 35 ARk B, A R
FHRFEA | HR R TE R AT YKL-40 JZ
HMGBI1 7 BPD H & X,
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