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ABSTRACT Objective: To investigate the neonatal respiratory distress syndrome (NRDS) serum transforming growth factor g1
(TGF-B1), bone morphogenetic proteins -7 (BMP-7), interleukin -6 (IL-6), change of tumor necrosis factor-a (TNF-) and their correla-
tion with the severity of neonatal respiratory distress syndrome (NRDS). Methods: 75 NRDS premature infants born in our hospital from
February 2017 to February 2019 were selected. The patients were divided into the PS group (n=37) and the non-PS group (n=38) ac-
cording to whether they received treatment with pulmonary surfactant (PS) within 12 h after birth. During the same period, 36 premature in-
fants without NRDS were selected as the control group. The serum levels of four kinds of cytokines in each group at different time points
after birth were compared. Spearman correlation analysis of four kinds of serum cytokines and severity of the disease. Results: In the PS
group, the serum levels of four kinds of cytokines were first increased and then decreased after birth (P<0.05). The levels of serum
TGF-B1 and BMP-7 were higher in the 1 day and the 3 day after birth than in the control group (P<0.05). Serum IL-6 and TNF-« were
higher than those in the control group (P<0.05). The levels of TGF- g1, BMP-7, IL-6, TNF-« in the non-PS group increased continuously
at 0, 1, 3 and 7 days after birth (P<0.05), and were always higher than those in the control group (P<0.05). The serum levels of TGF- g1
and BMP-7 were higher than those in the PS group in the 3 day and the 7 day after birth, the levels of serum IL-6 and TNF-« were higher
than those in PS group in the 7 day after birth (P<0.05). The levels of IL-6 and TNF-« increased with the improvement of NRDS (P<0.05).
Spearman correlation analysis showed that the levels of serum TNF-a and IL-6 were positively correlated with the severity of the disease
(all P<0.05). Conclusion: The levels of serum TGF- g1, BMP-7, IL-6, TNF-«a are significantly increased in RDS preterm infants. After

PS treatment, the levels of inflammatory factors in NRDS preterm infants are significantly reduced. The detection of levels of IL-6 and
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TNF-aare helpful to evaluate the condition of NRDS preterm infants.
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Table 1 Comparison of baseline data of three groups of premature infants

Index PS group(n=37) Non-PS group(n=38) Control group(n=36)
Male 21(56.76) 24(63.16) 20(55.56)
Gender[(n)%)]

Female 16(43.24) 14(36.84) 16(44.44)
Gestational age( Week ) 30.47+ 1.13 30.82+ 0.91 30.79+ 1.03

Birth weight(kg) 1.44% 0.47 1.49+ 0.52 1.61% 0.73

Mean time of birth(h) 3.77t 0.95 3.92+ 1.18 4.15% 1.56
NaturSpontaneous labor 16 (43.24) 18 (47.37) 17 (47.22)

Delivery way[(n)%]

Caesarean section 21 (56.76) 20 (52.63) 19 (52.78)

1.2 i8I A&

(1)FE PS 41 4 K77 LB TR E AR BEAT 5 INAE SRR
J7, mLAMES A EORMBIR A o SRALIP AL B FR fR
8 RS W SR 35 30 HRE , I A LE K | R i S R P -, LA 4
FENHABE e R . RS I = LAY O R IRCER 0 AT Il
SRR SR I RTE b , 8 WA T 2R Ak I RIS X 46 R
Far s, IR L LA T A R PR FRVRYT . (2)PS A 7E
4k PS 41 By ERE I, DL 100 me/kg (A3 &Ik 914 T PS Gk

24 5305 H20080428 ; Chiesi Farmaceutici SpA ) #EA IR .
1.3 ISR 77 iE

i NRDS .7 JL . 4k NRDS H.7 L T4 )5 0.1.3
AT d W 3 mL %S JE ERDK L B T HURER , BESS 60 4 b
(20-25 C)J5,F 4 CF, L 3000 r/min B0 10 4340, 502442
15 em, W B WO E T -30 C ok At R A2 el o fdi
BS-1101 ELISA Z3 {8 (JL 5t RSB AT BR 20 W) ) i ik Ik 4
PE PRS2 (Enzyme linked immunosorbent assay , ELISA )il
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BRI Jr 2570, DL (e )R, R 450 FH (%) 3R
THEGORE, R 2 #5550 SR AT Spearman AHICHE M 1ML 5§ TGF-
B1.BMP-7 IL-6 Jz TNF-o 5 ff ™ B AL AIAH M . P<0.05
HEESFFAGEAE L
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2.1 &4AAR[ERTE S TGF-B1,.BMP-7 7K FE b

Xof HEZEL AN [ B [ g i TGF-B1BMP-7 7KF-JE 22 5+ (P>0.
05), PS4 EJLAEH S 0.1.3.7 d MyE TGF-g1 .BMP-7 /K-
BT EEEAMBES, HAERA)E 1.3 d i 7E TGF-B1,
BMP-7 /K F- & 5 HRZE (P<0.05). 3E PS 41 7.7= )|, TGF-p1.,
BMP-7 K FAEH )G 0.1.3.7 d K2 T, BAE ARG 1,
3.7 d ¥ TRRA (P<0.05), ZEHAJE 3d Ml 7d M T PS4
(P<0.05),3 2,

%2 RAFRERESMTE TGF-1 5 BMP-7 kK EHILLEB (5t s)
Table 2 Comparison of serum TGF-B1 and BMP-7 levels in each group at different time points (xt s)

TGF-g1(pg/mL) BMP-7(pg/mL)
Groups
0 dafter birth 1 dafter birth 3 d after birth 7 d after birth 0 d after birth 1 d after birth 3 d after birth 7 d after birth
PS group
(1=37) 38.16% 594  41.47+ 542* 42,18+ 587 37.83% 6.44  44.15%+ 546 4727+ 4.23* 4831% 4.59° 41.88+ 5.03¢
n=
Non-PS group
(n=38) 3822+ 6.11  42.79+ 6.24™ 46.88+ 5.67™ 48.14+ 4.35% 4488+ 521 4931+ 521* 51.71% 4.18> 52.67+ 4.32%
n=
Control group
35.78+ 5.54 35.78+ 5.33 35.83+ 5.14 35.72+ 531 42.77+ 4.82 40.43+ 4.31 40.12+ 4.47 40.11+ 5.28

(n=36)

Note: compared with control group, *P<0.05; compared with PS group, ®P<0.05; compared with 0 d after birth, °P<0.05.

2.2 &AFERE A IL-6. TNF-o 7k F Eb 87
Xif B ] 1M 3% IL-6 'TNF-o AN [R] i i) o5 K P e 6 25 57
(P>0.05), PS Zifiid IL-6 AKFAE A 0.1.3.7d BAETFAE)E

AR Ra Y, HLURZ TS TX IR2H (P<0.05), F PS A= J5 IL-6,
TNF-o AP FRRZE T, HIR % T4 B2 (P<0.05), 7E 1 A )5
7d&F PSA(P<0.05), W3 3.

% 3 KATERESME IL-6 5 TNF-o 7K ERIEEE(xt 5)

Table 3 Comparison of serum IL-6 and TNF-« levels in each group at different time points (xt s)

IL-6(pg/mL) TNF-a(pg/mL)
Groups
0 d after birth 1 dafter birth 3 d after birth 7 d after birth 0 d after birth 1 d after birth 3 d after birth 7 d after birth
PS group
(n=37) 43,73+ 4.54* 44.85% 498" 46.79%+ 4.01* 4323+ 4.68° 28.65+ 10.32* 33.59+ 11.04* 37.15% 8.17* 29.08+ 9.07*
n=
Non-PS group
(n=38) 43.66x 4.67° 4493 426° 47.83%f 437° 50.87+ 4.93™ 28.21% 9.54° 34.13x 10.46* 39.85+ 9.11* 40.74x 10.03*
n=
Control group
(n=36) 12.62+ 3.74 12.59+ 3.66 12.48+ 3.88 12.57+ 3.72  16.65 2.51 16.37+ 2.70 16.44% 2.66 16.59+ 2.59
n=

Note: compared with control group, *P<0.05; compared with PS group, ®P<0.05; compared with 0 d after birth, °P<0.05.

2.3 RERIEFEFRE NRDS 8= )L TGF-81,BMP-7,TNF-a,
IL-6 7K L&

I B X 2R R R A 2 SR I T S R T A, 4
JWR 14 30 ), 11 2% 26 i, 1L % 10 5], 1V 4% 9 5] . BEP ™
TR FE A9 3G i NRDS BL7= JLH TNF-o IL-6 7K -3 97 3 i
(P<0.05), U3 4,

2.4 NRDS B=)LfFIEMEEE TGF-B1 #1 IL-6 /K FHIFE%

LES 2

Spearman I M43 77 B, TNF-o IL-6 7K F- 5 NRDS H
7 ILRTE S R IEA DG (P<0.05), 3% 5.
3 3ig

NRDS {9 EBLRAIE & AL T AN A B I 2 0 AR 7 P
I R , G e A R S W T s A0 ) R S5 40 R v



- 3378 -

DREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.17 SEP.2020

B HR ARG PR ) 70 A A G 18 12 S NRDS Y EE 2
2,7 LI AR 5w Tl AR, NRDS 2: S U i
O P AR AR, i sl 2 M Py S RERAE AR, o I R AR oS =6
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Table 4 Comparison of TGF-81, BMP-7, TNF-« and IL-6 levels in NRDS premature infants with different severity of the disease (x% s)

Classifications n TGF-B1(pg/mL) BMP-7(pg/mL) TNF-a(pg/mL) IL-6( pg/mL)
I 30 36.56+ 5.94 41.16% 5.33 21.65+ 7.33 18.71+ 4.53
11 26 37.95+ 5.34 43.56x 4.27 2797+ 6.11* 33.73+ 5.05°
11 10 38.83+ 5.62 45.48+ 5.28 35.65% 5.44% 59.27+ 5.22%
\Y 9 43.61% 5.41% 57.43+ 5. 39%* 43201 6.53%* 138.45+ 5.47%*

Note: compared with class [ ,#P<0.05; compared with class 11, “P<0.05; compared with class III, *P<0.05.

% 5 NRDS B=)LiwIEEELEFM TGF-B1,BMP-7, TNF-a IL-6 K EHIFEEE S H7
Table 5 Correlation analysis of severity of NRDS premature infants and levels of TGF-g1, BMP-7, TNF-« and IL-6

Grade of illness in NRDS premature infants

Index
P
TGF-g1 0.308 0.165
BMP-7 0.423 0.077
TNF-a 0.676 0.045
IL-6 0.729 0.031

AFFFXT LT ZH B 77 LRI E] £ TGF-B1 . BMP-7,
TNF-a IL-6 7K, & $0%) 20 A TGF-B1 . BMP-7 \TNF-o IL-6
AF- BB, EABERT I AZ 4L, #2755 4E NRDS H77 )L B3R if i
HF4b T IER K. PS Al BMP-7, TGF-B1 fYFRIKkIKTAE
ARG 1d A 3d WSS TR IR W AESS 7d TR, B R ER
A T2 R, R PSIBYTTE H ™ LR P A% 215 21 20K
#,3% 5 Zhong YY ZGEPRFFARSF , UESL T PS JAY7 NRDS (94
ks JE PS 4l Mg TGF-g1 . BMP-7  TNF-a IL-6 [k /KT
B B T 1 T 8 e , 2] NRDS F 7™ JLAAR A S S
UWRBAFAEFRIUN RS , ORI i NRDS Fp= U4 5
Jif e, 1 5 240 P B K i TGF-B1 BMP-7 IL-6 \ TNF-ou, AT
TGF-81,BMP-7 TNF-a \IL-6 /KT, e LA AT 2147
HeAb, T T AU PRI AR P R 4 A A5 000 20 M 4505, 5
oWl R BT R K BOOR SR B A A ) AR A e
I WA R B A BEARBIFSE 380, TGF-B1 AE4IifAE KA
SHERIZRER T AR E R E B, HAT LU S
LY BERR , I ] LA i vh 5 4 2H 24 4 R (Connective
tissue growth factor, CTGF ) it 15 & 3k , M AR HE it £F 4 AL 1) &
JrPY21 R I A 28 PS IRYT ) NRDS 7= JLILTE TGF-B1 K F-4F
ZLFhE . BMP-7 T LAJRHE SE0E SN Y & 88, TR It B 27 4k Ak A
WP T S ST I LR, BEAT A ISR PR AL NRDS i JL
TR ERIA TR, B30T R HACEBEARBAS S FJC NRDS Hp
L, X AR W GRARV G V50 B 2R TRy 2 M4t i
PR, TL-6 S e i 5 A R R 5L, B PR VBT 2
BEIESETE NRDS Ji5 1 & b 2 T fads @), X 59k PS dl
NRDS f& L IL-6 FEZ7H i G SUAHAT o eAh , TNF-o A] 5 AL OB

B B2 G 2T A% AN, BERUR L 4 U, i B LR
S LA MR A, DA 3 B S S SE BRZE , 4k iR #F NRDS
1 2 JER2M A K P AEE PS 4 NRDS 3% rhirgi 1 .
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BMP-7 TNF- IL-6 7K-V-Ff- 53 M A et , &3 TNF-o IL-6 5
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TNF-a 1 IL-6 7£7.7= JL. NRDS A4 & R L A 25 ZEA
JFH 5 ARDS WY&, kA AR B S EAH 56 1 45 SR A —
SR FE N NRDS B Ui sz a , BLHLAR ) 3R 55 i
W, T IL-6 5 TNF-o {55 FE S Id 1 h RAR EZAE A, Hrp
IL-6 T 5 Sy 400 T 40 A B 41 i 44 48 434k , TNF-o 1]
b Ol INER ) B S b /IRE R i 1 7 a3 v sl ol v 2 S
B, RESUWE RS, H 3L, IL-6 5 TNF-a /K1) 2 it NRDS
B LRI E AR A, (R BRAE A i 55 9% B TGF-1 .BMP-7
5 NRDS #LERTE TR S IEMC, A g R =& 5%
TR TCHA AR SCHE , e TT e 2o ol 1 ~ T 5 1I~1V
G353 R R — IR B SR, AR STIR A 4 AN, R LA H A
GERA AR AN EA ZPLNTE TGF-p1 . BMP-7 TNF-a
IL-6 55 NRDS &7 JUR IS fEAESEE, Hl TSR mA R, ik
LA 1138 /0 HLARX SR LA T i i Bl LORER TU , A 568
KA I RIRE T g i B LBUS &0, DABIERAE 5 0 4>
[k Ci g i

£ I Jiri® ,NRDS 277 )L 1fiL i o TGF-g1 .BMP-7  TNF-q,
IL-6 AKEH BT, H TNF-o IL-6 5 NRDS 557 L& ™
EREREIEMEER, K E TNF-o IL-6 4 B) T A
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