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[WE] Br HFEHAAANEK -1 GhIl-11) SRR PR -6 (1EC-6 ) MG ATHT- 1
FW, ik midHE 2R (LPS) /EH TIE® TEC-6 Zijd, 57 NEC JRIMERL, &y LPS AbBRAL; TL-11 357741
16 LPS YEHJG 45T 100 ng/mL rhIL-11 ZbBE; 2% P BRZH AF S 90 AR rpoin A S550) s () 2R BRER KR . R MITT [
{00 4% LPS A B Ee A BT (5~200 pg/mL ) MefefERfIA] (1~24h) 3 MTT @il thil-11 IIAJE 3. 6.
9 I 12 h LA AN AYIEFA TG 75 FRaSH A I A ALY A PH TR RIIRAE R, 5] LPS I &K TEC-6 41 E)
HRETE ), HARIEASFEIRE LPS /R T 1EC-6 AN RN 255, LPS M B AHEVERIYREE A 100 pe/mlL, SefEEH]
B4 3 ho 100 ng/mL rhiL-11 YEFHF LPS AbFLL A9ANAR O h 5, TL-11 3377 AN ARHE A 76 140 LPS 21 W &4t

(P<0.05) , S2[AMBA IR ZRISHFE L (P>0.05) ;5 H IL-11 38)7 A0 8 H T FIIRFE 255 LPS b3
HRFL (P<0.01) , {HALRE T2 FASTIRAL (P<0.05) o 518 rhIL-11 Af{EiE i TPS 2 TEC-6 i 5 1) 40 i
a5, BT IEC-6 4UEMEAETE S, FEARIHT - MIRFIEAR, $27R thIL-11 XF LPS 2 IEC-6 414 HA (i
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Effects of recombinant human interleukin-11 on LPS-induced intestinal epithelial cell
injury in rats

CAI Na, FENG Zhi-Chun, WANG Rui-Juan. Very Premature Infants Intensive Care Unit, Bayi Children's Hospital
Affiliated to General Hospital of Beijing Military Command, Beijing 100700, China (Wang R-J, Email: wangrjok@163.

com)

Abstract: Objective  To study the effects of recombinant human interleukin-11 (rhIL-11) on the proliferation
and apoptosis of rat intestinal epithelial cell line (IEC-6). Methods IEC-6 cells were treated with LPS to establish
necrotizing enterocolitis (NEC) model in vitro. rhIL-11 (100 ng/mL) was administered following LPS treatment and
these cells were used as the IL-11 treatment group. The cells treated with normal saline only served as the control group.
MTT assay was used to determine an optimal concentration (5-200 pg/mL) and time (1-24 h). MTT assay was used to
measure the proliferation of IEC-6 cells at 3, 6, 9 and 12 hours after rhIL-11 treatment. Flow cytometry was used to
evaluate the apoptosis of IEC-6 cells. Results IEC-6 cells treated with various concentrations of LPS at various time
points showed a lower proliferation than the control group (P<0.05). After 9 hours of rhIL-11 treatment, the proliferation
activity of IEC-6 cells in the IL-11 treatment group significantly increased compared with the NEC model group without
rhIL-11 treatment (P<0.05), reaching to the level of the control group. The total apoptotic and necrotic rate of IEC-6 cells
in the IL-11 treatment group decreased significantly compared with the NEC model group without rhIL-11 treatment
(P<0.01), but were still higher than the control group (£<0.05). Conclusions rhIL-11 can promote proliferation and
reduce apoptotic and necrotic rates of [EC-6 cells treated with LPS.  [Chin J Contemp Pediatr, 2014, 16(5): 529-533]
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A ILRTEYE/NAEE A R ( neonatal necrotizing
enterocolitis, NEC ) J&#r A= LI UL %) ™ B iy i
PN, 2 0L TR AR E LA R L, B L
HFAEWH% 5 (neonatal intensive care unit, NICU )
PGS /N 33 JE L= L NEC I &80 5.19%",
FIYEFR N 15%~30%" HHIXT NEC i HEHAYT
ZiTHE. BHE. PUBRS N SCRHAYT 5,
W B = A R 2R YT, X2 NEC A3 )
JRHZ—, HAT % -11 (interleukin-11, IL-11) 5
MM A A A R T G, BAT G I
PUANML I T PTRARI RN E A DhRE. DITE
AHEWFFT & B0, R TL-11 BE V4% 22 ol Ji IR 3 ol
WA ERs, (R ERABE S 55,
T8 A RE MR B, TL-11 B P AR 4R 40 A A
F U0 TNF-« . IL-1B F1IFN-~ B9 357, Jf &
H A9 % -11 (recombinant human interleukin-11,
rhIL-11) 5KAR IL-11 TER NS LR M TE 22
o HHTM A WA K IL-11 BT NEC Biia 1)
i, A, ABFFEE T NEC BURSMER, RH]
MTT b ik i 2020 M AR WL%E rhIL-11 X i 22 4%
(lipopolysaccharide, LPS ) B A= KR 25 b iz 41
fitl 2 -6 (intestinal epithelial cell-6, IEC-6 ) i 1}; J&
HHARTYER, b NEC PG s i 2
1 HESH®
1.1 SEEeM#
1EC-6 4fl il g 55 [ AR Ui A= ) i Wil o o
(ATCC) F=f; bR DMEM 14 [ 6o 6l AR 15
PHE R A RA T fad- gl AL s s £ S
BRI REE B (Mediatech 27 )
RZME. DU A M (MTT) . — HE AR
(DMSO ) 2 Sigma A R thIL-11 f b0
B AT BRZS wI S At s 4 6 o A 0 35 4
HALSEFEA T H SBHRAIL( Bio-Rad 22 ] );
FACS 7m0 ( £ [E Becton-Dickinson 22 H] ) o
1.2 fpaiEs

TEC-6 4 M350 T & 10% Jifs 4 I 375 A 1o it 50
DMEM P4, FEIIAR 100 UmL A5 & R FEE R,
BT 37°C, 5%CO, W m i AR, WO
BRI R A T S5

1.3 NEC {IMEBIZ S %

SR ™, IR SCERIERE TG, T
LPS 4b P TEC-6 2l ifg # 37 NEC R /ME KL, TPS fY
AR P IS T] K de AT e P8 3 ok 0 512 o e B
1.4 XWHA

LPS b B 2H . £ 41 A U5 BE 5 A LPS 37
NEC & #b #5258, {H AN Jifi i vhIL-115 1L-11 33 97
. A LPS #HAYS . FRINA 100 ng/mL rhil-
1M 2 o IR . S A N IR, ASIMA
LPS J vhiL-11, T4 A #iEh /K EAR
1.5 MTT i£4&l IEC-6 ZHARILIETE S

WA S A R I A AN L, R A e R
5~8 x 10"/mL; 200 pL {1 40 it B 7 £ F1 T 96 £L
M, FRAnMOsBE S, LPS AbFHZH TN IL-11 VAT 4
P LPS #E57 NEC {RAMEAY LPS 1 — Bt it
B)J5, IL-11 JAJ7 40 A 100 ng/mL rhiL-11 #4734
I7, &5 FIR LR LPS A HEZH in A &5 5 A BRER UK
B, BT 37°C. 5%CO, 5 H/EH; £MA
200 uL MTT %, B MR 4hy W EALA
WS BALINA 150 pL DMSO, k%
10 min; JHEEFRIXTE 570 nm 3K T 44 LG
FE(H
1.5.1 AR = LPS 4 A R F & 18] &F IEC-6 %8 g
Y& e Gl WS, BERE LPSEH
() Spe AV B R e A fB] . A4 LPS A&, 43
5. 10, 50, 100 A1 200 pe/mL 7 & 41, LI A
Ii] 571 4 LPS 2 B 4E I F IEC-6 40 1. 3. 6, 12
124 h, MTT Ho kI b 55 25 A X B4 5 A8 )
I E2 LPS Ab P ZH 4 B AE A [] B B] 5 A 34 56 06 7
LA AEA R ] sS4 10 ML, SCIE R 3 K,
1.5.2  rhIL-11 4F JA B 8] R ) &F [EC-6 20 2,34 54 7%
g B LPSAE A SRR B St )
IL-11 JGJF4 AN 100 ng/mL rhIL-11, Z35E 3.
6. 9 Ml 12 h J5i#E45 MTT A&, Hodeas (It IRA |
LPS AbFHZH Kz TL-11 3477 2H 40 A5 A [a] s 7] s Ay 44
BEIG T £ AAEAN RIS [A] sS4 20 L, S
53
1.6 HAHAEALKN IEC-6 HAAET X

K7 20 40 R X 4% 40 TEC-6 40 Jif 7 72K 1k
AR, SCo6 8 S OAR G Ul B it fr, S0
HE 3R,
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1.7 FitESR

K SPSS 19.0 Gei b4t Bde A 148 4y
Br, HHERERHE « frifEZE (x+s) F£R,
2 [ PR LB R T 22008, ALTB) P R EL R
HI SNK-g ¥, P<0.05 HESFALITFE XL,

2 #R

2.1 LPS FIEHIEEF
TS5 B, 4y B0 A5, 10, 50, 100 A
200 pg/mL LPS #EFS 1 h 5, 5 ug/mL F1 10 pg/mL 5]
4] TEC-6 4 i3G5 16 1 525 FI % R4 L i 22 57
T it22 L (¥ P>0.05) , HAH &4 5 %
JIH 8 7S M R R R (¥ P<0.05) 5 LPSYEH
3h. 6hJ&, &I AIGTHTG IS R BRI
WL () P<0.05) , JLLL 6 h 2R a5 i 2
LPSYEF 12 h )5, 5. 10 1 50 pg/mL #H4H TEC-6
G M GRS K, 5 S PN IR A 2 R G
Giit2# R X, 100 pg/ml, 200 pg/mL 5 & 4] IEC-6
AR RIS TS T S s A BB AR B 22 57 (3
P<0.05) ; 1fi & LPS {E H 24 h B 4 5l it 41 1EC-6
Y1 B ) B R TS 1B (34 P>0.05) o FH LPS
ATREAIR TEC-6 4HMUIGFETE J1, 7E—E FEuE N,
LPS F ok, XF TEC-6 A AU FE I T2 Mk,
PRI B

H FIZ R 5 4k A rhIL-11 #E-473697, ™
TR EERERE LPS A AEAE BT [ 3K a4l LA
T UL thiL-11 BFEHT, M 14558 AT, 5.
10 1 50 pe/mL LPS /E 1 J5 1EC-6 4H g 3% 58 1% 77 9k
SEEEHE, LPS AHEAE I R3¢ 5 10 100 pe/mL [
200 pg/mL 4 LPS BHEAEHIRT IR, Hd

PEFE 100 pg/mlL LPS FH TR ]
2.2 LPS {ERRERIERE

¥4 100 pe/mL LPS /R T IEC-6 ZHfL)f5, T
25X RRZH 5 LPS A0 B4 (100 pe/mL ) 2l (38
BTG F1. T LPSVEFH 1 h iSF, 25 4 % R 2H 40 Jifo 48
G 1 T LPS AbHEZH (P=0.003) 5 i LPS fEH
3h, 6 hif, 75X IR ARG A 1% 1R & F LPS
AhEEZH (P<0.001) o T IEC-6 4 il [ B3 7 fig
Jioit, HAZSCE R8T A thiL-11, KBt LPS /E
MR EAE K, HEEE%E 1. 3. 6 h IEC-6 4
UBEFE IS )R RERIFRRE, SRR 100 pg/mL LPS E
FH 3 h EEALARSME . LR 1,
2.3 rhiL-11 X} LPS % IEC-6 {HAaIL3E & T
Eap=A

100 pg/mL LPS 7 I IEC-6 41 Jifd 3 h )5, IL-11
TBIFLMA 100 ng/mL thIL-11 % IEC-6 4HHL#4TI4
J7, LPS AbHRZH Fzs (T BB AL RN A rhIL-11, ifi
FAER AR KB, 7E rhIL-11 3497 3 h B}, LPS
REFRZ | TL-11 3697 2 40 M P38 56 05 1 B0 AR T
ZE XA (3 P<0.01) , 1fif LPS AbFHZH AT IL-11
TRYT L Z MG FE G 22 S g8 L (P>0.05 );
fE thIL-11 {697 6 h Ji, MR LPS Ab B4, 1L-11
6 YT 4 A A 38 FE TS IR TS P R (B
P<0.01) , {H IL-11 ZH3G5 5 1A g hn ey s i
TE thIL-11 3377 9 h &, IL-11 3597 20 40 j % 384 5
WGy, S A IR i s R RS R X
(P>0.05) , Tt LPS b 34 40 34 5 3% 475 B
T 25 AT IRLEL AN TL-11 33974 (¥ P<0.05) ;5 7
thiL-11 ITA 12 h )5, A-411E] TEC-6 2 i [ 34 78 1
N 2ERIGHFEXL (P>0.05) . B rhiL-11 A]
fEHE LPS 5105)5 (1) IEC-6 4NAEE7E, {2k IEC-6 2

fEA NI AN IO R TG SR 25 5, It MR SRR . L 2.
#£1 AREFIELPS 3t IEC-6 AMIEHEFHNHIE (xxs)

205 1h 3h 6h 12h 24 h
75 TR 0.634 +0.047 0.587 +0.042 0.756 + 0.074 0.666 + 0.031 0.989 +0.153
5 ug/mL 0.616 = 0.053 0.557 = 0.036" 0.668 + 0.029" 0.651 = 0.029 0.980 = 0.101
10 pg/mL 0.599 + 0.069 0.549 + 0.022" 0.631 +0.024" 0.636 + 0.031 0.990 +0.110
50 pg/mL 0.571 + 0.064" 0.519 +0.023" 0.619 + 0.031" 0.634 + 0.033 0.981 + 0.082
100 pg/mL 0.554 +0.051" 0.508 +0.021" 0.577 + 0.030" 0.581 + 0.049" 0.944 +0.108
200 pg/mL 0.571 + 0.053" 0.517 + 0.034" 0.567 + 0.031" 0.583 + 0.048" 0.986 + 0.129

F1i 2916 9.762 29.593 8.725 0.219

P1{H 0.021 <0.001 <0.001 <0.001 0.953

TE: a BWEEAINIALLE, P<0.05; b AT FIXTRALLEL, P<0.01.
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F 2 rhiL-11 3¢ IEC-6 AAMIEIETE NARM (x5 )
25 3h 6h 9h 12h
2% N R 2 0.620 £ 0.036 0.605 + 0.040 0.656 + 0.021 0.674 = 0.022
LPS 4hHigH 0.562 +0.032" 0.558 + 0.026" 0.615 +0.017" 0.677 + 0.025
IL-11 JA741 0.561 +0.055" 0.577 + 0.025" 0.640 + 0.022° 0.679 = 0.024
FAE 9.452 8.759 15.330 0.201
P{E <0.001 0.001 <0.001 0.819

W a NEEEAX A LE, P<0.05; b 52 AXTIBALE:, P<0.01; ¢ A5 LPS ZbHI H#E, P<0.05,

2.4 rhiL-11 Xt LPS 3 IEC-6 40 iA1= Fn 3R 3L &
KI5

IL-11 J6Y72H4E 100 ng/mL rhIL-11 jififil 9 h J7,
HRWIET- R B IE TR IR AR 5 25 6 IR
W2 FHTG I 2EE L (¥ P>0.05) , #1E
FRT LPS Ab34] (¥ P<0.05) . W] 100 pug/mL
LPS A 138 h0 1EC-6 4HMIAYJH T-FIIRILEE, T4
T rhIL-11 777 AT 5 25 BRI TEC-6 20 Jf A% A T~ F IR
FE&, I, rhIL-11 XF LPS $i 44 )5 19 TEC-6 4 fits
HARIER. W& 3.

£ 3 IL-113897 9 h J5&4H IEC-6 LRRAT-FIIRFE R LL i

(x+s, %)

e RHATITORA BT
21 51 FHIPEHT R b P
25 0 R 0.23 +0.06 2.73+0.81 2.97 +0.80
LPS 4bFHZH 7.10+£0.56"  923+1.86" 1633 +1.30"
IL-11VA974H 033+0.15"  5.13+£1.02° 547093
FAH 414.129 18.843 141.590
P <0.001 0.003 <0.001

e a B EEPM AR, P<0.05; b5 LPS AbHAL AR,
P<0.01,

3 it
TL-11 2 pl i B AR J A0 2 0 ) — o 22 20 i

A 7 ", HATE N AME & TL-11 78 NEC H
OR3P FH B LA 5 i AL B i g 20 [ Ak
WFFEHRAE, TL-11 7] 2 E M W7 1 PACHE bR A1
HA 2 U A&k NEC £JLHT, 1L-11 mRNA
KE FE, HIL-11 mRNA #3235 7/KF 5 NEC (1)
R AR R S OR 56 Yy A i A R R BT B P
T, P IL-11 BB b R i g T FiaR
FEH /b, I T A 1 0 i g R Y chiL-
11 AR B A 7Y - AEE R R L,
BB REEES, I s SR & A

735, ENBEF R /N2 AR B fE
HMNIEPE R TL-11 AT 0 o 5 | i i 1L-11 32
R, TR R, (EiEmiEsE ", Lk
W LS FIHRIR, TL-11 16 B Sz i A {4
Mo

H AT 2% H LPS # 57 NEC Zifufsiny ' sz
B T AS[E v B LPS /EH] T IEC-6 4Hfitd, MTT 4%
R AR AR BE LPS W AE A G 1 ~24 h 330 TEC-6
Y MOIEFE TG IR, RO, YGRS T R R
B, 15 LPS FH#5d 100 pg/mL i, 20 E TS
SR W B S, 24F 100 pg/mlL LPS /£ IEC-6
YNH 3 h, LPS AbFRZAHEFEE T BRI, 525
X RAHAFAE 22 55 M0 IL-11 3897 40 A 100 ng/mL
thIL-11 3897 9 h i, TL-11 JAY7 I8 FE T 11545 A
XRRAH IO B 25 5, (HILE LPS Ab B 20 20 H 34 5
TG ARG T 25 O BRALRN TL-11 397 4l 48
thIL-11 ] {23 LPS 3 [EC-6 41 il 351 15 J5 B4 58 1% )
W . 75h, AL R IR 100 ng/mL rhil-
113697 9 h BF, LPS AbHRL 41 it it - 3010 17 B i
IR TR RNIRAE R 525 (O FRAL RN TL-11 Y374y
B3N, 0 TL-11 G974 5 25 O R e o 2=
St AR IL-11IRY 7 AL B SR TR R AL AT
Bas XTI &, (A5 LPS ACPRAIAH L, HIIH &
FEAR, 427 rhiIL-11 W] FEAIK LPS 2 IEC-6 4 A 1
FIRBER, FE NEC B X i b R 20 i & 45— 2 1A A
FYER

B A48 A2, 76 thIL-11 fEH 12h )5,
MTT {7~ 25 4 (R E 5E % )1 I 22 5%, 2% & TEC-6 4
LA IE S SD KBRS I B ss 4 B 9 1 B A 2R
H¥mne ) e A REE e Jrom, H iU MR g5
AR LPS TR T B R, M R
R Ry BERIEEST 5, LPS B HCER Y TEC-6 4 7E
Ji RS B e A T

HATET IL-11 X NEC BRI HLEI AT 25
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AFFEHGE 1L-11 v REE L T 8 TNF- o 55 NEC &
Joa i TR P B AR R AR T ek, A E
B AL IEE, AR ER " S,
IL-11 A] SR 40 M T8 AR R, At o
B A A RO TS 2 TR A OB A
IL-11 7£ NEC &R B2 Hh 5% 38 anfa] & OV it
FritE—25 AT o

L BTk, AW BN FE LPS 2 IEC-6 4 iy
WG, thIL-11 AT (i E 40 s 5 . 90 ok 0
ToRVER, WREE05, (EdER b e AN i 1
AT A 323076 0 36 97 £ 30 8 1 JEL 3%, b I PR Z
rhIL-11 J697 NEC $24t 7 —@ i .
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