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Cord blood ILL-10, IL-12 in preterm newborns as predictors of
respiratory distress syndrome and bronchopulmonary dysplasia

Jee Yoon Park, M.D., Ji Young Kim, M.D., Soo Jin Cho, M.D., Young Ju Kim, M.D."
Hye sook Park, M.D.T, Eun Hee Ha, M.D." and Eun Ae Park, M.D.

Departments of Pediatrics, Obstetrics and Gynecology’, and Preventive Medicine’

Ewha Womans University, College of Medicine, Seoul, Korea

Purpose : Inflam m ation plays a major role in the pathogenesis of RDS and BPD i the imm ature
lung. W e mvestigated the possible role of IL-10 and IL-12 i the cord blood of preterm new borns
w ith RDS or BPD .

M ethods :Forty preterm new borns w hose m others received antenatal care at Ewha W om ans Unr
versity M okdong Hospital betw een January 2003 to June 2005, and agreed to testig their cord blood
sam ples were enrolled. The gestational ages were below 34 weeks. Cord blood level of IL-10 and
IL-12 were determ ned by ELISA . W e separated the patients nto 2 groups (RDS group and non-
RDS group, BPD group and non-BPD group) and com pared the cytokmne levels and clinical records of
the groups.

Results :Cord blood IL-10 level show ed a significant mverse correlation w ith gestational age and
birth weight (P=0001, P=0005). Preterm infants with RDS showed higher IL-10 level (10 vs 01
pg/mL; P=0001) n the cord blood than those w ithout RDS. The differences rem ained statistically
significant after correction for the effect of gestational age betw een both preterm groups. Despite
sin ilar cord blood IL-10 levels, preterm nfants w ith BPD show ed no significant difference w ith those
w ithout BPD .

Conclusion :Cord blbod IL-10 levels are increased i preterm mfants which may be due to the
m m uno—-suppression occurring during pregnancy and to fetal mm aturity because these levels are in-
versely correlated w ith the gestational age. So, Cord blood IL-10 level can be used as the predictor
of RDS. (Korean J Pediatr 2007;50:248-254)

Key Words : Preterm infant, Respiratory distress syndrom e, Broncho-pulm onary dysplasia, Inter-
leukin-10, Interleukin-12, Cord blood
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2) human IL-10, IL-122| &3

IL-102 human IL-10°1 5°]Z<l @& &3 A (monoclonal
antibody)”} Z®E plate(BIOSOURCE, California USA)°l #
AL Ho] FgAZl g A& S ¥ biotin conjugateE Eo] 2
z2b Wb 3 oot dAE MFHoE A A7l F Streptavi-
ol 32k Wkg-& AlATH

IL-123= Human IL-12 5°]#Ql @227t 9% plate
(BIOSOURCE, California USA)°l #A A9} biotin conjugateE
gaj 12} vks A7 3 sk S A A A7) Fol| Strepta-
vidin-Peroxidase® 7}& - 244 &5 AlZAth

Z1Zre] bgEol A AREA & GaE AFHoZ A

din-Peroxidase®

Ag o}
& < ¥ BeA7)E A Human IL-109F IL-129]
S dEHste] wAEE dAS AAANA BAAEE 450
nmol A Z743te] Human IL-109} IL-12 %S Versamax(Mo-
lecular Device, Sunnyvale, California USA :microplate Rea-
der)Z #9138} sandwich Enzyme Linked Immuno Sorbent
Assay(ELISA)H S o] &3t ZAsIAtt.
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2 2~EH RO E Fo] ool 7] vt g oFE 7 o
o ol onl gl xpolE Helx| ggtown do] AWl o]
= : A% RDS2 1.237040 kg,
non-RDS2 1.98+0.31 kg2 F i+ gt #93 o)z} 9l
AATHP<0.01), BPD*¥ non-BPD+* Il 1.19+0.37 ke,
1.2840.44 kg2 s Aol7t gldrh =4 Al Alg AR
RDS+°] 2896+1.99F, °] % BPDw*°] 28.69+2.015, non-

Table 1. Clinical Characteristics of Study Groups

RDS
Non-RDS
BPD Non-BPD
No. of case 15 12 13
Antenatal steroid (No, %) 9 (60) 8 (66.7) 10 (76.9)
PROM (No, %) 6 (40) 3(25 ) 4 (30.8)

Sex (M:F) 87 6:6 6:7
Birth weight (kg) 1191037 128%+044 1.78%£0.17
Gestational age (week) 28691201 29.29+1.99 31.95%£0.75

Value are expressed as number (%) or mean=®SD
Abbreviations : RDS, respiratory distress syndrome; BPD, bron-
chopulmonary dysplasia; No., number; PROM, premature rup-
ture of membrane; M, male; F, female

Table 2. Cytokine Levels between RDS and Non-RDS Groups

RDS (N=27) Non-RDS P value
IL-10 (pg/mL) 05 ( 1.1 0.1 (0.275) 0.012
IL-12 (pg/mL) 463.1 (377.2) 489.7 (187.3) 0.697
IL-12/1L-10 423.4 (341.3) 516.3 (379.0) 0.093

Value are expressed as median (IQR)

P values are for Mann-Whitney U test

Abbreviations : RDS, respiratory distress syndrome; IL, inter-
leukin

BPD+°] 29.294205% 3, non-RDS+2 31.95+0.755 ith
(Table 1). Ale]E7}l X5 B RDSwolA €4 IL-10 %
%+ 05 pg/mL, non-RDSolAE 0.1 pg/mLE RDSwoll A
=S £XE B ¥4 IL-12 %% RDSwOlA 463.1 pg/
mL, non-RDS< |41 489.7 pg/mLE F = Zhol| 23 z}o]
7F 12ek IL-12/IL-10 ratio= RDS*°lA 4234, non-RDS+*
A= 516322 RDSwOIA] W 215 HtH(Table 2).
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IL-102 =4 A AE A" (r=-0391, P=0.005, Fig. 1A), &
RBAF(r=-0.442, P=0.001, Fig. 1B)3% &9 ZJ##AE Bk
B IL-122 SAASeIY AE d¥abs AaaArt gl

3. 30-34F RDSZOAM2 AOIEFI2l HHA| Hlw

rr

345 wwke] Ak wlsols FoA RDSE Wwhuke dlo}
279, RDS7}F 919d ghol= 13H o]t} o] F 30F w|wko)
SoleL BF RDSE Xek #¢ta non-RDSwo] ¢l o

=

2

r=-0.391, A=0.005
18 |~
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IL=10(pg/mL)

0 1 1 DR | I
20 25 30 35 40

A Gestational Age (week)

r=—0.442, P=0.001

0.5 1 15 2 2.5 3
B Birth Weight (kg)

Fig. 1. Linear correlation between IL-10 and gestational age
(A), birth weight (B). IL-10 level showed statistically
significant correlation with gestational age and birth weight.
Abbreviation : IL, interleukin.
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3, 347 viuke] wgobs FolA HW RDSwE T4,
RDS#2 13%oldt) g Hee] EAe] 4bd ~HZolE
e 5 oy o gkl v 9l
dof el xolm At dldolE
o] EAAFL RDS2 1672036 kg, non-RDS2 1.78%
017 kg2 F & bkl feofgk Ael7h Sk =4 Al A
AHL RDS ] 31.47+1.045, non-RDS+-°] 31.95+0.7552%
F oo Zrell zpelrk fIdtK(Table 3). AOlEFRSl X5 W
RDSTlA &4 IL-10 =5 1.0 pg/mL, non-RDST oA+
0.1 pg/mL% RDS oA fF93tA =2 & BIHFig. 2).
d4 IL-12 %+ RDSwlA 463.1 pg/mL, non-RDS+¢llA]
500.0 pg/mLZ F i el Folgk xpol7k il IL-12/IL-10
ratio © RDS¥ A 4234, non-RDSwel A= 55552 RDST

oA w2 FAE BAoH SAHRE FoF AolE HelA

non-

e 4

Table 3. Clinical Characteristics between RDS and Non-RDS
Groups in Premature Infants of 30-34 weeks

RDS (N=27) Non-RDS P value
No. of case 7 13 ;
Antenatal steroid (No, %) 6 (85.7) 10 (76.9) 0'639*
PROM (No, %) 2 (28.6) 4 (30.8) 88?2*
Sex (MF) 4:3 6:7 0”31‘1T
Birth weight (kg) 1.67%+0.36 1.78%+0.17 O:SQST

Gestational age (week) 3147%11.04 31.95%0.75

Value are expressed as number (%) or mean*SD
Abbreviations : RDS, respiratory distress syndrome; No., num-
ber; PROM, premature rupture of membrane; M, male;, F, fe-
male

P values are for Chi-square test

TP values are for independent Student t-test

—  A=0.001 —°

2 L
E
o
=
o 0
- 0.1 (0.001) 1.0 (0.6)
=

-5

Non-RDS (n=13) ROS (n=7)

Fig. 2. IL-10 level between RDS and non-RDS groups in
premature infants of 30-34 weeks. Significantly different IL-10
level between RDS and non-RDS groups P=0.001. RDS group
shows higher IL-10 levels in cord blood than non-RDS group.
Abbreviations : IL, interleukin, RDS, respiratory distress syndrome.
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= UK Table 4).
4. BPDZOIAMCQ| AIO|EZIl ESHX| Hlw

345 wwte] i w&ols Fold BPDE WS ghol:
159, BPD7} 9I90%l $hol= 369 olit) o] & BPDES Fwhy
<2 Fol= BT RDSw Ul len 2 RDS delA BPD
7 non-BPDw-& thHrFol Hdth o el BA 9] Abd
HEolE Fo] offel x7] g g ofe F oo (bl
ouglE AfolE Ho|x] gktom, o AWl Xolw Tt
tgelsel EXAES BPDw2 1.19+0.37 kg, non-BPDw&
1284044 kgo2 F  Zroll F2o3 Aol ATk E4 Al
A2 BPDTo] 28.69+2.025, non-BPDw©] 29.29+2.0
T2 Fo3t Aol glti(Table 1). ACIEIIR] FXE H
BPDwlA &4 IL-10 %+ 05 pg/mL, non-BPDolA &=
0.35 pg/mLE BPD#A & &A1& Yo A4 o4
2 gtk 83 IL-12 %% BPDwlA 448.0 pg/mL, non—
BPDwol A 4815 pg/mL=E F i+ ol #<3k =ol7} figich
ShAI R IL-12/IL-10 ratio™ BPD*ollA 333.3°] %13, non-BPD
T ME 472522 BPDTOA BPDTAA vH& 45 Bl
U A #9949 0t Table 5).

2

| &t
IL-102 AFTHZTHS Al EFIRIS oAt o=y &HF 2
48 sla, MAE ") b9 g oJA|ste] Ejolrl BA el
718 4= A et G S A F 9A & FE dx
2l Ale]Eglelelt}? olal 717k EtolE HAA 9} T2 A ©)

Table 4. Cytokine Levels between RDS and non-RDS Groups
in Premature Infants of 30-34weeks

RDS (N=7) Non-RDS (N=13) P value
IL-10 (pg/mL) 1.0 ¢ 0.6) 0.1 (0.001) 0.001
IL-12 (pg/mL) 463.1 (212.3) 500.0 (137.8) 0.663
IL-12/1L-10 423.4 (194.9) 555.5 (153.1) 0.130

Value are expressed as median (IQR)

Abbreviations : RDS, respiratory distress syndrome; IL, inter-
leukin

P values are for Mann-Whitney U test

Table 5. Cytokine Levels between BPD and non-BPD Groups

RDS (N=15) Non-RDS (N=12) P value
IL-10 (pg/mL) 05 ( 4.1 0.35 ( 0.95) 0.631
IL-12 (pg/mL) 448.0 (247.5) 4815 (174.9) 0.490
IL-12/IL-10 333.3 (382.8) 4725 (196.1) 0.168

Value are expressed as median (IQR)
Abbreviations : BPD, bronchopulmonary dysplasia; IL, interleukin
P values are for Mann-Whitney U test
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