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[(FWZE] BH BIIREEERE (SP) BRYLm g | il S 80 R 7efe 1 (SPLUNCL ) A ERE1EA,
K AL EE (Res ) %) SPLUNCL I A5EMA , A SP BB TR T IR LR S8 . A3k ARFRERL & ¥ (MOT)
ASTEPK SP Y BEAS-2B 4N 4 g6 B 2H . MOI20 SP 201 MOISO SP 2H; A4 Res 257k B2 A [A) 4 Res AL P
MOI20 SP &% BEAS-2B Zifif353 4 12.5Res+SP 2H . 25Res+SP ZH . 50Res+SP 41 ( Res Y4354 12.5 pmol/L
25 pmol/L, 50 umol/L ) . j#id CCK-8 {EAIMANNLIE M, Ff3Eth SP. Res fefEE W K], 1E3SL8G 534
XTHAZH . Res 2 . SP ZHA1 Res+SP 4H, SR HSZI5E HE PCR VAT ELISA V64520 SPLUNCT mRNA M 4B A5,
LEER il SPRYSH IR, ANMTE PR RIS SXTRLDR MOT20 SP 1A EL, MOTS0 SP 4L 4NA S P A T 4
#F 5 MOI20 SP ZHAH L, 25Res+SP AU AMAETEPERG IR ( P<0.05) , 50Res+SP ZH A0S PER#AK (P<0.05) o LU
MOI20 SP TH &% F1 25 umol/L Res HEFTIER S8, SP ZHHl Res+SP 41 iYLt ] #E 1, BEAS-2B #fiffd SPLUNC1
mRNA KPR Jebi e, JERAL (P<0.05) 5 5 SPAIMIEL, £ E] S Res+SP 41 SPLUNC1 mRNA K& 1 4&340K
SRR P<0.05 ) 5% FRZHAR L , 1Y Res 2H SPLUNC1 mRNA 7 8 14753 7K ST s ] 224 5 DL 9 2 28( P>0.05 ).,
g5it SP IR LA S SPLUNCL 3Rk, K1 EBFHIEM, Res il LIAEYL kLR 1 SPLUNCL (93&ik, LA
T T i AR i =g An oy [MEL/RILRIZE, 2017, 19 (1) : 111-116]
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Streptococcus pneumoniae induces SPLUNCT1 and the regulatory effects of resveratrol
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Abstract: Objective To investigate the host-defense role of short palate, lung, and nasal epithelium clone 1
(SPLUNCY1) in Streptococcus pneumoniae (SP) infection and the effect of resveratrol (Res) on SPLUNCI expression,
and to provide new thoughts for the treatment of diseases caused by SP infection. Methods According to the
multiplicity of infection (MOI), BEAS-2B cells with SP infection were divided into control group, MOI20 SP group,
and MOIS50 SP group. According to the different concentrations of Res, the BEAS-2B cells with MOI20 SP infection
pretreated by Res were divided into 12.5Res+SP group, 25Res+SP group, and 50Res+SP group (the final concentrations
of Res were 12.5, 25, and 50 umol/L, respectively). Cell Counting Kit-8 was used to measure cell activity and determine
the optimal concentration and action time of SP and Res. In the formal experiment, the cells were divided into control
group, Res group, SP group, and Res+SP group. Real-time PCR and ELISA were used to measure the mRNA and protein
expression of SPLUNCI1. Results Over the time of SP infection, cell activity tended to decrease. Compared with the
control group and the MOI20 SP group, the MOI50 SP group had a reduction in cell activity. Compared with the MOI20
SP group, the 25Res+SP group had increased cell activity and the 50Res+SP group had reduced cell activity (P<0.05).
MOI20 SP bacterial suspension and 25 pmol/L Res were used for the formal experiment. Over the time of SP infection,
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the mRNA expression of SPLUNCI in BEAS-2B cells firstly increased and then decreased in the SP group and the
Res+SP group (P<0.05). Compared with the SP group, the Res+SP group had significant increases in the mRNA and
protein expression of SPLUNCI at all time points (P<0.05). Compared with the control group, the Res group had no

significant changes in the mRNA and protein expression of SPLUNCI (P >0.05). Conclusions

SP infection can induce

SPLUNCI expression and the host-defense role of SPLUNCI. Res can upregulate SPLUNCI1 expression during the
development of infection and enhance cell protection in a concentration- and time-dependent manner.

[Chin J Contemp Pediatr, 2017, 19(1): 111-116]
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i e85 ER ( Streptococcus pneumoniae, SP)
EoIESESER . 2P E R R KRR, HE
SRR . B IURE | e 4 7 P Y
HERIRE Y, SPGB Bk S B LI L
HE R RAET R A P IR R KRR
PERLFH, T 251500 B, s Al K S
B2 372 & 1 (short palate, lung, and nasal epithelium
clone 1, SPLUNC1 ) /&0l & IEATHURTTE MK
SROPERE I, FHIEIRGE b B2 4np sy, WFTIEsE,
R FE )5, SPLUNCI nxf Has &8, idif
B INL AT B N4 A A0 AR ASE i, i 20
EAK, MEYL N, SPLUNCI A] 3K 3 oh ki 40
W K B W AN A RS, i Bl N e R, A
K HAE R B 4306 AT HI ] SPLUNCI f 3k B,
FZZPEE (resveratrol, Res) $EHUAEARZE, 2
ORI R AR SIRT1 FATE ], B oL ] NF-«B 7£
BLIAR G2 B R GE ke BT RAE T 7 FRATTHED Res
AL FE BEAS-2B 4 i, 1T LAGE a2 J0# NF-xB 4
G, FIMCRIER T, 520 SPLUNCI [
Fik, SPJRYLAT, SPLUNCI . Res BF97#E/D, Res
X} SPLUNC1 3K 2 M B2 i To e i, AR SC I
S SP G N R F UM ( BEAS-2B ZHfif ) A
R, ISR HEBE Res AL B, 7F 45 Sk e Asf [i) o 30F
TPEMENGTE . SPLUNCT FahmAiil, #55F SP jfkie
it SPLUNCI 975 EBEEH, ) Res X} SPLUNCI1
FEIRMIFEM, A SP RGP 16T SR HEET ) S
%

1 MBS AE

1.1 HEERFARERE R

SP ( ATCC 49619 ) 1 #B =B 4B 8 b o

JLE B B K BA B A% 5 . BEAS-2B 4 il [
BB 1 T 240 B A RIS T 2 B
1.2 FEKFIRINE

it 4B I % . DMEM &5 3% %, B | A B
(0.25%EDTA ) ( 3¢ [# Gibco 2v #l ) , TRIzol
( EH Invitrogen/z}ﬁj ), W SRR & (36
Fermentas 2> # ) , Lightcycle 480 SYBR
Green | Master ( 32[E Roche 23 F] ) , Cell Counting
Kit -8 (CCK8) il & ( H AR Sk b2
58 T ) , Res (3¢ [® Sigma 2% 7] ) , SPLUNCI
ELISA {51 & ( LR LR A RA R D)
FHE L aim B i 75 IR B 28 AR BB AT FR
owl) L, BREFERGRAC (BTN A PR A R
F] ), PCR primer ( LifgHEEEY TRARAF ) ,
YR (EE Forma A HE] ) , M TAE
. CO, }i 3244 (Heal Force90 ) ( 3&[# Thermo 2%
F) ), SR Ef PCR X (Lighteycle 480) (3%
Roche 7)), KR & 250 AL (5 [E Hettich
N, BRI ( ELX808IU ) ( 35 [H Bio-Tek 2] ) .
1.3 BEAS-2B A1t 5

BEAS-2B 4il Jfl 43 1] 4% F¢ F 25 em® K5 37 M
W, AR K T & 10%FBS B DMEM 8 55 4
B 37°C. 5% CO, ¥ 2 b 35 5%, H B8 1 i
(0.25%EDTA ) & B LAt
1.4 WAEERFRESRNH &

FHK R ERK: SPHERh 58 F I M 35T
M, BT 37°C. 5%CO, {554 H, HIL2 k&4
KHERS, KR PR B RS AR T 7, i
A 5 mL ORI R B e T, B0
VRV, BRI, BUSEEEINA S 10%FBS 1Y
DMEM 55329, 221G H g SR 2 v B 22
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1.5 SP Biiffi{5 BEAS-2B K Res Xt BEAS-
2B ZHAEE RIS

MRS 2L (MOL) AN [APK SP g4t BEAS-
2B 44> RN ERZH . MOI20 SP 2H i MOI50 SP 4 ;
HRHE Res 254 B2 AN [ADKF Res THALHE MOI20 SP /%
YL BEAS-2B 411537 12.5Res+SP ZH . 25Res+SP 4 .
50Res+SP 41, ¥ BEAS-2B 4ifitidi 1 x 10" 4>/ fL4%
T 96 fLHk, B 37°C. 5% CO, 5546 h 1555,
R AL K 2 70%~80% G, HUH 96 FLAk,
TG PBS W pPUEAIAL, 4351 12.5Res+SP 41
25Res+SP 4. 50Res+SP ZH i A Res (£ £ 43 51|
S 12.5 pmol/L, 25 pmol/L. 50 umol/L ) JCXHTHE
TR, AU S B e TO NPT AR,
REFAAMER 24 h, JU 96 FLAR, 3] MOT20 SP 4 .
12.5Res+SP 2H . 25Res+SP 2H . 50Res+SP ZH A F
B (MOL20) , [i] MOIS0 SP 4 hn AR Bk ( MO
50) , ECERFEREE, TEYE 0. 3. 6. 12,
18 h Bt AH R 96 FLAR , T CCK8 Al 240 AL 1% 7
DA EE SP. Res AN [A]4E e BE e Bsf ] % BEAS-2B
20 M 1 M B SE AT A AT e, ikt SPL Res
BV P B2 R st ) A 7 i 252
1.6 CCK8 &+l ZmpaiE 5

MEEFRFE PG 96 FLAk, FHTJCH PBS i
VRN, 1A EFLINAGHT OB R 5L & 10 uL CCK-8 %
Wi dREEHEFE 45 min, FHEEARCINETE 450 nm Ab
OGRS . B2 6 ML, SCoaar EA 3 IR,
1.7 SP % 5 BEAS-2B 40 il & 3£ SPLUNC1 &
Res Xt SPLUNC1 3RiZ By 0m

SIS % B 4H . Res ZH. SP ZH Fil Res+SP
2H. ¥ BEAS-2B 41fififi 5 x 10° 4> / MAEFH T 6 em
A FRIL, B 37°C. 5% CO, BEFfahiigt,
A K E 70%~80% fl -y, BUREEFENL, T
A PBS JEIBMPEANAE, 1] Res 24 5 Res+SP ZLHMA
Res (( 24V 25 pmol/L ) oML G F2M, R4
IS S BT OG-, B S A & 24 h,
] SP 4 Fll Res+SP £ A SP B E I (MOI 20)
TGS 0, 3. 6 h, WEEA A AIMbE 57 I,
JH T ELISA # il SPLUNC1 %5 |4 % 3k; JCT# PBS
VWP VE AN, SREANALE RNA, FHFSemba

( qRT-PCR ) il SPLUNC1 mRNA /K3,

1.8 qRT-PCR #& il BEAS-2B 4 At SPLUNCH
mMRNA Xt RixE

Fiz PR 0] G oK 2 B4 i 5 RNA I 52 7 5%
i cDNA, ) #E4T qRT-PCR #3024k & H
20 uL, fI4E ¢DNA 2 uL, SYBR 10 uL. F FiFE5]
¥4 1 uL, DEPC 7K 6 pL, SPLUNCI1 %: R L {51
Y % 5] K. 5-TGAGAGATAAGCAGGAGAGG-3',
T W5 ¥ 5 N 5-AAGTCCATCAAGCAGAG-
AAA-3', PHEFEH RN A 102 bpo NS HE B -actin
IS IFSI N 5'-CTACCTCATGAAGATCCTCA-
CCGA-3', FUisI¥F5 k. 5-TTCTCCTTAATGTC-
ACGCACGATT-3', ¥ 34/ RK/NA 84 bp, W FE
FEHTTR: 95°C 5 min; 95°C 10s.60°C 10s.72°C 10's,
45 ME, B 3APATHEAR, SCia S
3. BOELL 2704 BT
1.9 ELISA ;% # il BEAS-2B 4 it SPLUNC1 &
ARIZE

iz B s EORE AN A RS 3R L VE W, i
PRI L5 SPLUNCT B Rk, &Jafl
FHES ARSI 22 450 nm 2L E(E (OD{E) , %4
FIFRTEZE , AIEREA OD {Hfh & SCPrik B . B4
W3S, LR ER 3K,
1.10 Sit=04

K SPSS 19.0 SRR -1 T 4 124 4
B, TFEBERIDIE « FrifE2E (Rxs) Fom, £
PHFEA B LR B R R 7 22 400, LRl
FeAR ] LSD-t 4636, P<0.05 2 A 81 X,
2 FHR
21 SP Bt 3 4R {5 BEAS-2B 40 Bl & Res Xf
BEAS-2B 4 A& A R0

PUBRGL A (MOL) AR SP /g BEAS-2B
A4 Fy 0 BEZH . MOI20 SP ZHF1 MOIS0 SP 2H ; %%
7R MOISO0 SP 41 B G i R E K, 40 3 4 i
FREIK (P<0.05) 5 TEIRYLS 18 h i), 5 XTRRA]
FHEL, MOIS0 SP 4 4 i i 14 i R AI% ( P<0.01) ;
$2 7R MOI50 SP 4 % MOI20 SP 4H 41l il 41 15 5 B
5B, SP YL T BEAS-2B 20 g 3% 1 1Y 5% mi B A I
[i) S v BEMKHAE (1) o MR Res 249 EAR
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[ Res T &b 3 MOI20 SP J& 4t BEAS-2B 4f it 43
S 12.5Res+SP 4 . 25Res+SP 2. SORes+SP 4.
25 LI R A [6] e B Res+SP 4H i I ] 7 K, 40
i 3% 1 S AR (P<0.05) 3 7E 3 h Al 6 h i,
25 Res+SP 21 41l ffg 3% ¥ @ % & T MOI20 SP 44
(P<0.05) , fE 12 h Fi1 18 h i}, 50Res+SP £ 4H

*1 SP B BEAS-2B HAEE M

Ji 3% PE 5 35 T MOI20 SP 2 ( P<0.05) ; $&/R
RES &b 2%t SP JE Y% BEAS-2B 2 g 15 M 1) 52 i
B ) S BE MRS 1, (IR Res W] 345 SP gk e
BEAS-2B 4 Jifd 7% ¥4, 1fif =5 W< B Res 1T 41 4] SP J&X
Yt BEAS-2B 4iffa7s ¢ (#£2) .

A (x+s, n=3)

215 Oh 3h 6h 12h 18 h F {4 P&
X HEA 1.013 +0.074 1.003 +0.025 1.000 = 0.026 1.067 = 0.031 1.010 + 0.090 0.710 >0.05
MOI20 SP 21 1.010 +0.010 0.973 +0.104 0.957 +0.110 0.907 + 0.146 0.837 +0.095 1.272 >0.05
MOI50 SP £H 1.013 £0.015 0.943 +0.102 0.913 +0.105 0.827+0.140  0.6800.136"  4.502 <0.05
F{f 0.006 0.370 0.711 3.310 7.657
P{E >0.05 >0.05 >0.05 >0.05 <0.05
e a RSXHRAIML, P<0.01; [SP] A HERRTE ; [MOT] YL T,
= 2 Res FIEX} SP B BEAS-2B 4 A& AR (xxs, n=3)
2151 0h 3h 6h 12h 18h FAH P&
Xif HRZH 1.013 +0.074 1.003 +0.025 1.000 + 0.026 1.067 +0.031 1.010 + 0.090 0.710 >0.05
MOI20 SP £H 1.010 +0.010 0.973 +0.104 0.957 +0.110 0.907 + 0.146 0.837 + 0.095 1.272 >0.05
12.5Res+SP £ 1.207 +0.104 1.170 £0.111 1.153 + 0.065" 1.057 +0.146 0.860 + 0.137 4316 <0.05
25Res+SP 4 1.223 +0.085 1.197 £0.133"  1.187 +0.120" 1.077 £0.115 0.793 + 0.145 6.442 <0.01
50Res +SP 4 1.053 £0.175 0.930 +0.140 0.860 +0.113 0.653+0.042"  0347+0.097" 15547  <0.01
FiA 3.074 3.570 6.371 8.382 14.113
PH >0.05 <0.05 <0.01 <0.01 <0.01

1 a/n5 MO0 SP 4HAHEL, P<0.05; bn5 MOI20 SP ZHAH L, P<0.01; [SP]MiRAEERE ; [Res] FAZE/TEE; [MOI) B %L,

2.2 SP i% 5 BEAS-2B #f Al 5 5 SPLUNC1 &
Res Xt SPLUNC1 &% #2400

e (P<0.05) (£3) . SXTHEAMIL, Res
SPLUNC1 mRNA FiEF €, i i ] 2E 4 A W BH

SP 4 Fl Res+SP 41 Bifi 2% 4% s} [A] 4iE K, BEAS-
2B 4 it SPLUNC1 mRNA 15 /K W=, 3 h ik F|
IEH, 6 h FIE (P<0.05) ; 5 SPZHIL#E, Res+SP

WA (P>0.05) (3£3) . %441 SPLUNCI %
£ ATH M5 SPLUNCI mRNA 23k 7K 25 4k 4
—iiy D—LIJ%%4O

21 SPLUNC1 mRNA £k /KF7E 3 h fl 6 h 2 g 2

#<3 #&%H BEAS-2B 20 SPLUNC1 mRNA 183t Rix 2t

(x+s, n=3)

251 0h 3h 6h F1{H P {H
R HRZH 1.000 1.000 1.000 - -
Res # 1.02+0.13 1.05+0.11 1.02+0.11 0.070 >0.05
SP 41 1.04 +0.19 2.53 +0.69" 1.53 + 0.46° 7.231 <0.05
Res +SP 4 1.12+0.23 431 +0.85" 2.65 + 0.89™ 14.679 <0.01

F{& 0.288 24.295 7.090

P& >0.05 <0.01 <0.05

T aZ”n SXTHREAAALE, P<0.01; b5 SPZHAALL, P<0.05; ¢ 755 SP UMM, P<0.01; d/R5IRZH 0 h Ak, P<0.05; e s 5413 h AL,

P<0.05, [SP] Ml R4EERTT; [Res]| FIZETEE
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F4 K4 BEAS-2B 4 SPLUNC1 EERIE=LLE (pg/mL, x+s, n=3)
5 0h 3h 6h FAH P
payiE:zl 30.1+3.0 302+3.0 28.6+6.1 0.202 >0.05
Res 4 30.1 5.1 30.7 6.2 302+7.1 0.007 >0.05
SP 41 314+36 54.0 = 10.9™ 40.4 +9.5" 5.264 <0.05
Res +SP 2 32.1+3.0 71.7 +11.2% 57.0 + 8.3 17.766 <0.01
F{f 0.202 16.523 8.235
P& >0.05 <0.01 <0.01

TE: a /R GXHRAAALE, P<0.01; b7 SPAAALL, P<0.05; ¢ 7R 540 h FILL, P<0.05; d 735140 3 h AfiLL, P<0.05; [SP] /i £EBKTH;

3 iTig

SP R L BHME T, O ek AR HES, B
TR SR, oM 5 R N T % YA
X, T LR, SPAEE N . diEES
20 e 24 UM AR HFSE LA MOT20, MOIS0 SP 43
SERYE BEAS-2B 4HAE, 455 /R FfE L i ] ZE 4
YN TEPERRAG, LR SPEYLXT BEAS-2B Ayt
15 EA IR R, 8 MOT20 HAH L, MOIS0 4
S 15 8 5, TEH SP Rk Sk AN MR 0 B AT vk
JERHM: . FAHIFFT R MOT20 SP Y% 18 h Pk
TTIRSLsCss, MR MG PR M e, £5%
TG, AT LAIAA SPJERGRAS 52 1 20 i 114 1
WA, RS A R A ]

SPLUNCI1 J& B A HT G PR AR e iR 1 o
WFFTUESE, SPLUNCT RT3 i i S AR A K. 34
5 I IR 3 9 1 3% M R AT 0 7 B 33 o 4 R S K A
SEVER, JFAE LB A Zhal PR SR RN, AR
A 2 BAVE TR . i 9 SRR 1R 28 1T, A
FE LA MOI 20 SP &Y A\ S48 | F2 BEAS-2B 4l
qRT-PCR., ELISA 4% 535 75 40 ifg SPLUNCI #5 7K
SEIE, A SP AT LA S SPLUNCT ik
YT SPLUNC 43 W S AR AT /D AN RE A4
MG TE], BEZE 3 h Wik e, 2 LA R0
/> SP YL XT AL 3475, AEREAN IR TE PR AR E
SP &Y 3~6 h WA A0 BTG Pk ThasE , PR IRER R
AH DA 5 I S8 I M O 8 s I %) 83 Tl LA 30
SPLUNCI (i ¥, Ki#E SP YL, & b
PER N A 3l, SPLUNCI 43 ih3Z 203061, 20 e O3
Y FHFRRIBES , % 6 h SPLUNC1 430 B 80/,
0 A TN 8 L Britto 25 ¥ BFSY R A 22 B
PG 5 /N RS S I VR i SPLUNCT 2 H

FEIRMEIN, K& VES TR, 1 SPLUNCI mRNA 2
RRFFE TR, FERRmB B, X S5 ARR S
S IRA—B, RS AW b A RSN 3R,
FI & SPLUNC1 mRNA fiff fE AN R A o AR IR SE 5
SPLUNC1 mRNA 5% [ w5 W [m] B HS B0, %8 mRNA
FILMALL, BRI, TR R E]
SBEE M, R ER T e s s 1
B, HIR BT 3 B IE A el

Res J& TIEHEIZRZ WML &Y, PR, dilb
. PUEAk . U IMICREE | Prah kil REEfL S L
D7 K IEE T ARSI DAASTR] R Res THiAL 3
BEAS-2B ZHJfd, £ G R SP YL 0 h i, %4k
Res+SP 1% MOI20 SP ZHAH L, 4G k-3 A
—3, ZRIGIFREN, UL Res 259 FAb LR
AN IE AR, JFELSi s S B mT e
SP YL )5, 25Res+SP ZH 40 3G P3G 3, 50Res+SP
ZH WA, VLR Res AT LAVREMCHS Y5 20 & 40
AR VER . BE SP BYLRf IR SE K., 4% 20 40 36 P
PR ES, 5 MOI20 SP 4HAHLL, 25Res+SP 4H
6 h 5 FREE R, HER Res MU4NIAR T 1R BA
ISR PE . BCAS BT 5T 6 25 pmol/L Res T4k 3t
BEAS-2B 4i}fd, SP &Y 6 h NiEA7 5 Lescs,
] Res HA b 2 ML ORI . 4558 W SP
AHEE, Res+SP 4H SPLUNCI gk 3655, R4
MG P AF, #2278 Res 0J LIdE S [ SPLUNC1 1)
FEIRF > SP RGN AL 5. BT BRI L
Res #1 SPLUNC1 FRiA7K Ao, Bl )R] SE < R UL
B RSk, VLRI YL SPAIRAE T, Res A0
SPLUNCI H)5%35.

SPLUNC1 #l7] & Res #0259 B % 1l REH+
L SP B MR IR Y T R UL B SR, B
HEFROP AR, SEEiA R 250 .
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