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Associations of preterm birth with umbilical cord serum inflammatory cytokines interferon-y,
interleukin-12p70, and interleukin-17A WANG Xueqing?®, LIU Meng?, WANG Yafei®, HUANG Kun®"®*,
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School of Public Health b.MOE Key Laboratory of Population Health Across Life Cycle c.Anhui
Provincial Key Laboratory of Population Health and Aristogenics d.NHC Key Laboratory of Study
on Abnormal Gametes and Reproductive Tract, Anhui Medical University, Hefei, Anhui 230032,
China)

Abstract:

[Background] Preterm birth is the main cause of neonatal morbidity and death. Infection causing
inflammation is known to be one of the risk factors for preterm birth, but the specific associations
between the levels of various inflammatory cytokines and preterm birth need further study.

[Objective] This study aims to investigate the associations between inflammatory cytokine levels
in umbilical cord serum and preterm birth.

[Methods] Based on the birth cohort study conducted at Ma’anshan Maternal and Child Health
Hospital from May 2013 to September 2014, a total of 1433 pairs of mothers and infants were
included in the analysis. Umbilical cord blood samples were collected immediately after delivery
to detect the concentrations of eight serum inflammatory factors, including interferon-y (IFN-Y),
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interleukin (IL)-1B, IL-6, IL-8, IL-10, IL-12p70, IL-17A, and tumor necrosis factor-a (TNF-a). The Mann-Whitney U test was used to analyze
the differences in umbilical cord serum inflammatory cytokine concentrations between the preterm group (gestational age <37 weeks)
and the full term group (gestational age 37 to 41 weeks). The participants were divided into low, medium, and high level groups according
to tertiles of inflammatory cytokine concentrations. After adjusting for confounding factors, a binary logistic regression model was used
to analyze the associations between umbilical cord serum inflammatory cytokine levels and preterm birth.

[Results] Among the 1433 newborns, 3.3% (47 cases) were premature infants. The IFN-y, IL-1B, IL-6, IL-8, IL-10, IL-12p70, IL-17A, and
TNF-a concentrations in umbilical cord serum [M (Pys-P;s)] were 1.40 (0.97-2.21), 0.46 (0.31-0.64), 1.83 (1.08-2.87), 6.98 (4.58-10.23),
7.25 (5.37-9.30), 0.88 (0.61-1.25), 1.56 (1.02-2.20), and 12.81 (8.68-17.73) ng-L?, respectively, and the positive rates were from 94.77%
to 100.00%. The median concentrations of IFN-y, IL-1B, IL-12p70, and IL-17A in umbilical cord serum of the preterm group were higher
than those of the full term group (1.99 vs. 1.40, 0.61 vs. 0.46, 1.23 vs. 0.86, and 14.59 vs. 12.81 ng-L?) (Ps<0.01). After adjusting for
confounding factors, compared with the corresponding low level group, the OR (95% Cl) values of preterm birth in the high level groups
of IFN-Y, IL-12p70, and IL-17A in umbilical cord serum were 3.09 (1.39-6.85), 3.76 (1.66-8.53), and 2.43 (1.16-5.08), respectively, and the
associations between other inflammatory cytokines and preterm birth were not statistically significant (Ps>0.05).

[Conclusion] There are positive correlations between IFN-Y, IL-12p70, and IL-17A levels in umbilical cord serum and preterm birth, that is,

higher levels of inflammatory cytokines are related to a higher risk of preterm birth.

Keywords: inflammation; inflammatory cytokine; cytokine; interferon-y; interleukin; umbilical cord blood; preterm birth
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Ro AMMRELHENAKFREZARIE (HES :
20131401) , FRIBARN RIS ENBERE P,
1.2 ARAZE
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GBEE R BEEIREMERSE (ZFREREE. &
mMESE) F ; NERBREN2GIERPHELZEN
FRER. 2iEAN. DEZEE. E)LENREE
HREFZFER.
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5525, 75 BIE (Pos~Pss) TR 5 REAMIIIFEA 18
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BHEXXEBARN Y, BERMNZAER. ZREHRE
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FmERRERFRESE=2BHNXE, Hit8
JAERZFEERIEHI OR(E R 95% Clo K2307K I/ 2=0.05
(M) o

2 #R
2.1 BEXiE

1433 R Z2FEM N (26.6043.58) %, SEEZE 18~
43% ; 2RI BMI 9 (20.77+2.87) kg'm? ; ZEAE{EMA
1A 5 90.9% (1303 f3) ;#0743 & 90.0% (129041) ;
BlE ™ h53.3% (764 6) o DUERY 1433 B4 LHE
RE R (3371.84+434.73) g, HPHE 3.3% (4761) AR
=)L, BEAME) WEERERTERSA (2663.19
vs. 3395.87¢g, P<0.001), tbERFE =AM EHLZ AN
FHIE, SR BT MAZEEFR. ZHEE., Fik
HAVEFR R BRIE R HIRIAS I E&ERERF T ZE
HNESYESITFENX (P<0.05), BFAZEFNTY
FRIREAAS (27.62vs. 2657 %), ZHAE TR E
BR1E (16.26 vs. 18.04kg) , MALETEZHI BMI. HE
EE. REAWBA. WA/ BB LEFEERYT
FIFFRENX (39P>0.05)0 MK 1. IATRSHEBRRS
REHELL G R I Fm IR 1,0
2.2 BB RERF2 5
221 2R 1433 FIRFIMIME IFN-V. IL-1B. IL-6. IL-8.
IL-10. IL-12p70. IL-17A. TNF-a B R 8 R E (4 X 4
FRRE”) M (Ps~Prs) 535179 1.40 (0.97~2.21) . 0.46
(0.31~0.64) . 1.83 (1.08~2.87). 6.98 (4.58~10.23).
7.25 (5.37~9.30). 0.88 (0.61~1.25) . 1.56 (1.02~2.20) .
12.81 (8.68~17.73) ng:L!, FERIERFHRHEZEN 94.77%
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Table 1 Characteristic distribution of participants [n (%) or x+s]

BAK B EA4H
Total Preterm group  Full term group P
(n=1433) (n=47) (n=1386)

=8
Variable

Z533 (Mothers)

/% (Age/years) 1433 27.62+4.34 26.57+3.55 0.048
A -2
Z231 BMI/ (kg:m') 1433 2145309  20.74+2.86  0.095

Pre-pregnancy BMI/ (kg-m?)

ﬁiqfi/;geight - 1430°  1626#421  1804:517  0.021

BRI (Residence) 1.000
138 (Urban) 1303 43 (91.5) 1260 (91.6)

AT (Rural) 130 4(8.5) 126 (9.1)

HETZE (Education level) 0.961
ﬁiiﬁfiﬁd and below 297 10(213) 287 (20.7)
ER/RE
High school/secondary 318 10 (21.3) 308 (22.2)
technical school
A% (Junior college) 445 16 (34.0) 429 (31.0)
ﬁfjﬁﬁi above 373 11 (23.4) 362 (26.1)

REABN/ 7T oets

Household monthly income/yuan ’
<2500 401 16 (34.0) 385 (27.8)
2500~ 605 19 (40.4) 586 (42.3)
4000~ 427 12 (25.5) 415 (29.9)

4R (Cigarette smoking) 0.673
2 (Yes) 59 3 (6.4) 56 (4.0)

% (No) 1374 44 (93.6) 1330 (96.0)

%58 (Alcohol consumption) 0.269
2 (Yes) 105 1(2.1) 104 (7.5)

% (No) 1328 46 (97.9) 1282 (92.5)

=R (Parity) 0.925
#7243 (Primipara) 1290 43 (91.5) 1247 (90.0)

427243 (Multipara) 143 4 (8.5) 139 (10.0)

T{EM B (Occupation) 0.477
Iﬂit/lﬁejr?ti{llfbjg? 715 22 (46.8) 693 (50.0)
ﬁgilf’liari 141 7 (14.9) 134 (9.7)

FIE (Unemployed) 577 18 (38.3) 559 (40.3)
éii’t&aﬁffff ﬁbetes mellitus <0.001

A (Yes) 195 15 (31.9) 180 (13.0)

% (No) 1238 32 (68.1) 1206 (87.0)

YR AR M

Hypertensive disorder 0.022

complicating pregnancy
A (Yes) 86 7 (14.9) 79 (5.7)
% (No) 1347 40 (85.1) 1307 (94.3)

473 (Delivery mode) 0.363
FRIED R (Vaginal delivery) 669 25 (53.2) 644 (46.5)
== (Cesarean section) 764 22 (46.8) 742 (53.5)

4 )|, (Newborns)

H 4 {KEE /g (Birth weight/g) 1433  2663.194386.48 3395.87+415.72 <0.001

451 (Sex) 0.136
& (Male) 731 29 (61.7) 702 (50.6)

%z (Female) 702 18 (38.3) 684 (49.4)

[E] * : #5315, [Note] *: Missing for 3 cases.
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R2 FMMERERFRERNSH (1=1433)
Table 2 The distribution of inflammatory cytokines in umbilical
cord serum (n=1433)

p SREE Lt
Iniiﬁm‘_iry Lo D_/1 <Lop Conc’fn%a/tif)lg/ I-(n)g-L'l)

cytokine (ng:L) n % Min Py M Ps Max
IFN-Y 0.48 60 4.19 0.00 0.97 140 221 7.21
IL-1B 0.14 75 523 0.06 0.31 0.46 0.64 6.43
IL-6 0.11 0 0.00 0.12 1.08 1.83 2.87 103.00
IL-8 0.13 0 0.00 0.17 4.58 6.98 10.23 119.00
IL-10 0.56 1 0.07 0.54 537 7.25 9.30 11141
IL-12p70 0.15 16 1.12 0.09 0.61 0.88 1.25 4.26
IL-17A 0.33 62 4.33 0.10 1.02 1.56 2.20 9.43
TNF-a 0.16 1 0.07 0.07 8.68 12.81 17.73 51.81

[£] Lop, 1 BR,
[Note] LOD, limit of detection.

222 BEHE5EAYA BrAS5EAARLME
18] IFN-V. IL-1B. IL-12p70. IL-1I7TAREER B S ITF
EX (33pP<0.01), 5 BAMELL, Br-ARFMmInE
IFN-V« IL-1B. IL-12p70. IL-17AF LR E N E A A
= (1.99 vs. 1.40. 0.61 vs. 0.46. 1.23 vs. 0.86. 2.18 vs.
1.56ng-L%) . WK 3,

R3 BEAMRER AR MMERERFIRE (M (Ps~Prs)]
Table 3 Distribution of inflammatory cytokines in umbilical cord
serum in preterm and full term groups [M (Ps-P7s)]

RIERTF B R4 p

Inflammatory cytokine Preterm group (n=47) Full term group (n=1386)

IFN-Y 1.99 (1.23~2.87) 1.40 (0.95~2.13) 0.003
IL-1B 0.61 (0.36~0.89) 0.46 (0.31~0.63) 0.002
IL-6 2.17 (1.56~3.45) 1.81 (1.08~2.87) 0.050
IL-8 7.66 (4.90~9.98) 6.93 (4.58~10.25) 0.406
IL-10 8.12 (6.31~10.00) 7.12 (5.37~9.30) 0.084
IL-12p70 1.23 (0.78~1.67) 0.86 (0.61~1.25) <0.001
IL-17A 2.18 (1.25~2.96) 1.56 (0.99~2.20) 0.002
TNF-a 14.59 (9.88~20.63) 12.81 (8.56~17.73) 0.095

2.3 RIERFERF=XER logistic B35k
HERRRARG | SRERFRKFAEL, BF
Mmm;& IFN-y SR AL EFE =8I OR (95% CI) /93.09
(1.3976.85) , IL-12p70 7K FH K £ 272K OR (95% CI)
793.76 (1.66~8.53) , IL-17AE K FAH XL E R F=HIOR
(95% CI) 792.43 (1.16~5.08) ; T B I I & A7 IL-1B
IL-6+ IL-8« IL-10. TNF-a ZKFES5REF=HNXBIIERITF
BEX (9P>0.05), WK 40
2.4 SREMER
FEME DI ARRER B3 —F HbRE T IREAH
EAE (GEIRERVER A, IHIREAS ME&R) B, 7
WIERRRE THRERFKFES R =2 BRI X,

SER AR IBT MME SR IFN-y. IL-12p70. IL-17A 5
B2 E{hFEEXRE (39 P<0.05), SR FTTHE
£ S2,

R4 BFIMERERTFKFESRrF=XEH logistic Y3534
Table 4 Logistic regression analysis on the associations between
inflammatory cytokine levels in umbilical cord serum and
preterm birth

RERF  RE/ (ngl?) JAZE (Adjusted) ”

Inflammatory  Concentration/ n

JA%ERT (Unadjusted)

cytokine (ngL?) OR (95%CI) P OR (95%C) " P
IFN-y

{F% (Low) <1.16 461 1.00 1.00

1 (Medium)  1.16~<1.85 493 1.25 (0.52~3.00) 0.613 1.46 (0.59~3.59) 0.412

= (High) 1.85~ 479 2.88 (1.34+6.22) 0.007 3.09 (1.39~6.85) 0.006
IL-1B

{F% (Low) <0.36 454 1.00 1.00

1 (Medium)  0.36~<0.56 489 0.93 (0.40~2.16) 0.860 0.96 (0.41~2.28) 0.928

= (High) 0.56~ 490 2.17 (1.05~4.45) 0.036 2.06 (0.97~4.37) 0.061
IL-6

1f% (Low) <131 467 1.00 1.00

1 (Medium)  1.31~<2.36 475 1.59 (0.72~3.55) 0.254 1.79 (0.78~4.11) 0.171

= (High) 2.36~ 491 2.04 (0.95~4.38) 0.067 2.07 (0.91~4.69) 0.081
IL-8

1f% (Low) <5.56 471 1.00 1.00

1 (Medium)  5.56~<8.86 485 1.47 (0.70~3.10) 0.305 1.52 (0.71~3.27) 0.281

= (High) 8.86™ 477 1.41 (0.67~2.99) 0.366 1.16 (0.52~2.59) 0.710
IL-10

{E (Low) <6.08 474 1.00 1.00

1 (Medium)  6.08%<8.43 482 1.49 (0.66~3.35) 0.335 1.51 (0.66™3.46) 0.329

= (High) 8.43~ 477 2.24 (1.05~4.79) 0.037 2.21 (0.99~4.89) 0.052
IL-12p70

1F (Low) <0.69 472 1.00 1.00

& (Medium)  0.69~<1.12 472 1.26 (0.49~3.21) 0.635 1.39 (0.53~3.63) 0.500

& (High) 1.12~ 489 3.66 (1.65~8.08) 0.001 3.76 (1.66~8.53) 0.002
IL-17A

1F (Low) <1.24 474 1.00 1.00

1 (Medium)  1.24~<2.00 460 0.84 (0.35~2.05) 0.701 0.96 (0.39~2.40) 0.933

& (High) 2.00~ 499 2.41 (1.18~4.91) 0.016 2.43 (1.16~5.08) 0.019
TNF-a

{F (Low) <10.10 461 1.00 1.00

Hh (Medium) 10.10%<15.91 490 1.26 (0.592.70) 0.547 1.27 (0.58~2.75) 0.550
3 (High) 1591~ 482 154 (0.74~3.20) 0252 1.36 (0.63+2.93) 0.431
CE] =D R ERERFRED AR, B BKFH « - FET
ZAFE. ZH1BMI ZHEE. HEEE. RERWAN. RIEASE.
TRESE. PR TIRMER. EIREE IR BRI RS E
BREBRER. 287

[Note] The participants are divided into low (<Ps335), medium (P 3s-

<Pgs67), and high ( > Pesss) level groups according to tertiles of
inflammatory cytokine concentrations. *: The model is adjusted
for maternal age, pre-pregnancy BMI, pregnancy weight gain,
education level, household monthly income, cigarette smoking,
alcohol consumption, parity, occupation, gestational diabetes
mellitus, hypertensive disorder complicating pregnancy, and

delivery mode.
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3 itig

KAREI, SEBAMAL, BEARFmmE
IFN-y. IL-1B. IL-12p70. IL-17ARRE RS ; BRI
B S KRR EF IFN-y, IL-12p70. IL-17A 5 2=
ZIBTFTEIE M X EX,

EWREAE, 27 LM R EBEEAER S
fE Y, Halkias & " R 2R FF) LBF A IFN-y 3K
RS, Moore & B R R I 277 ) LA IL-1B 7K F
RE, X5AHATRERE M 1B Mendes F 7 K ILEF
M IL-1I7AREERBMEFAHZ BERERITFER
X, X5EXMREANEEES, ERHRFEFIMM
BAERERFRESEMARARER 1, ATgES
AR XT RAVIEEN. RERBGERFQN S AR RS
REE X

2 BUEEHBAME TZHAE (T helper type 2 cell, Th2) &
KRR SEIRERIEIEE RE Es, E8A. i
#. BB LZEREBENRIPER, £ LEEX
B, UEMARS PR EECIAER, Tha BE
HIERRESEA T ATHNAREE, HIEH
RREECERS Y, MAEKENTLESH—RY
YRR FH & fEo 25 5 1B & BB I ¢ i IRl F IFN-v Al
IL-12p70 (ZEERH Th1 =4 1) K ES R AL
EMIEMAXEE, FBY, IEMB—INERR L BAF A+
IL-12p70 BORESHE S KMHEFEEAEX ™,
SR, WEMFIAABF M IFN-v. IL-12p70 KFES5E
Pl x 0, SR E RN RRE R R ZM R AL
R, BERRINAERRE, ZMANRIEEHE/L
BERIPREE (n=135) , HARERRTX AR, IL-17A
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