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B E R AR EA T @ SPOCK2 &k 347 & R & BIF G e P VE R o 7 ik AR g3 A s OB i b % 40 je, mlE-12,
A A 2 IR E A A & B mlE-12 Zm e 4E A S A4, A 50,100 F= 150 wmol/ml 45 fEAL 3 40 22 mlE-12 2a e, B0 & Akl ik, 45 A
BAHAA ZA R+ T AT ARG E+ZH A ZH, B pcDNA pcDNA-SPOCK?2 45 % £ mlE-12 @mje, & A & A8l #cmie 154 &
Z.+pcDNA 41 | % A +pcDNA-SPOCK2 48, # si-NC.si-SPOCK2 243 £ mlE-12 @ e, 3 8 8% , B A & 5 & (150 wmol/ml) A4t
FA T R A A B A+ EH A B +si-NC 4, 3 A+ 3 A 3 +si-SPOCK2 40, R A5 k4] 4m e 7 — B8 (MDA ) 43 fo 48 AL 4h 31k
B (SOD) &bk 5 5K B BE o, 98 BT 3K 38 sk AR ] 2 IO 9 3R 5L B F o (TNF-a) & 8 JeA- % 1B (IL-1B) fo & s JL A& 6 (IL-6) 894
T, RA LR B R AR D AN 86 SPOCK2 mRNA &%, K AE G Rk n SPOCK2 &8 Riik, X .55
R, B AP MDA &% 25715 ,50D & 2 E A8 5 HAARE, S8+ KA ZA . Fa+T Rk H A+ T4
i MDA 43 2 £ 51&,50D 2 E4 5, 2 W A% &L (P<0.05), 53R akii, % A48 M6 TNF-o IL-18 #= 1L-6
KEFRFIG; EHAME, GRAHAANZTA FR+ T A ZAFGER+EH A F A0 TNF-o IL-1B Fo [L-6 K-F 2 FBAK, £ 573
Kt FENL(P<0.05), HatmEurbs, A mmi SPOCK2 mRNA 72 B & Ak 2 ik, 5 3 A MILE, 3 A+ 7 F 4.,
BRAPH B ZHA+GHH FH M SPOCK2 mRNA ok G R L R F &, ZF A% FEL(P<0.05), 5 & A +pcDNA 21
L35, & . +pcDNA-SPOCK?2 21 i MDA 4% A= TNF-o IL-1BIL-6 /K -F 2 F MK, SOD E B E 4555 & A+F F F+si-NC 413k
3, B A +5 71 % +si-SPOCK2 48 2 i, MDA 4% #o TNF-o IL-18 . IL-6 K -F 2 % 7+ % ,S0D &M 2 F A&, £ 5 ¥ A %it 3 & L (P<
0.05), %3 RALF it b8 SPOCK2 Fik #r ) 47 & /0 R 3% R A5 , 230 A A RP A

KR EALSF; SPOCK2; SRR3R, A mist; XaERT

Protective Effects of Polydatin on Hyperoxic Lung Injury in Neonatal Mice"

AN Min, WANG Shuaidao, YUAN Dongye, HE Liangnan ( Dept. of Orthopedics, Affiliated Mianyang
Hospital of Medical College of University of Electronic Science and Technology of China/Mianyang
Central Hospital, Sichuan Mianyang 621000, China)

ABSTRACT OBJECTIVE To probe into the protective effects of polydatin on hyperoxic lung injury through the
expression of SPOCK2 in neonatal mice. METHODS: Normal lung epithelial cells mlE-12 in mice were cultured in
vitro and set as the control group; mlE-12 cells were stimulated with hyperoxia and set as the hyperoxia group. The
mlE-12 cells were treated with 50, 100 and 150 pmol/ml of thujaplicin, and then stimulated with hyperoxia, which
were set as the hyperoxia + low dose group, hyperoxia + medium dose group and hyperoxia + high dose group,
respectively. The pcDNA and pecDNA-SPOCK2 were transfected into mlE-12 cells, which were stimulated with
hyperoxia and set as hyperoxia + pcDNA group and hyperoxia + pcDNA-SPOCK2 group. The si-NC and si-SPOCK2
were transfected into mlE-12 cells, then stimulated with hyperoxia and treated with high dose (150 wmol/ml) of
thujaplicin, which were set as hyperoxia + high dose + si-NC group and hyperoxia + high dose + si-SPOCK2 group.
Malondialdehyde ( MDA) content and superoxide dismutase (SOD) activity were detected by chemical method; tumor
necrosis factor o (TNF-a) , interleukin-18 (IL-1B) and interleukin-6 (I1.-6) content were detected by enzyme-linked
immunosorbent assay. Real-time fluorescence quantitative polymerase chain reaction was used to detect SPOCK2
mRNA expression. Expression of SPOCK2 protein was detected by protein blotting. RESULTS; Compared with the
control group, the MDA content increased significantly and SOD activity decreased significantly in the hyperoxia
group; compared with the hyperoxia group, the MDA content decreased significantly and SOD activity increased
significantly in the hyperoxia + low dose group, hyperoxia + medium dose group and hyperoxia + high dose group, with
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statistically significant differences (P<0.05). Compared with the control group, the levels of TNF-a, IL-18 and IL-6
increased significantly in the hyperoxia group; compared with the hyperoxia group, the levels of TNF-«, IL-18 and IL-
6 decreased significantly in the hyperoxia + low dose group, hyperoxia + medium dose group and hyperoxia + high dose
group, with statistically significant differences ( P<0.05). Compared with the control group, the SPOCK2 mRNA and
protein expression decreased significantly in the hyperoxia group; compared with the hyperoxia group, the SPOCK2
mRNA and protein expression increased significantly in the hyperoxia + low dose group, hyperoxia + medium dose
eroup and hyperoxia + high dose group, with statistically significant differences (P <0.05). Compared with the
hyperoxia + pcDNA group, the MDA content, levels of TNF-q, IL-18 and IL-6 decreased significantly and the SOD
activity increased significantly in the hyperoxia + pcDNA-SPOCK2 cells; compared with the hyperoxia + high dose +
si-NC group, the MDA content, levels of TNF-a, IL-18 and IL-6 increased significantly and SOD activity decreased
significantly in the hyperoxia + high dose + si-SPOCK2 group, with statistically significant differences ( P<0.05).
CONCLUSIONS: Polydatin can inhibit hyperoxic lung injury in neonatal mice through up-regulating the SPOCK2

expression, which has protective effects for lung tissues.

KEYWORDS Polydatin; SPOCK2; Hyperoxia; Oxidative stress; Inflammatory factors
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1 MRE5RAE
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1.1.1 %% :SCR20B A ¥ 7R 0L ( H 4~ HITACHI 2 &) ) 5
Mx3000P %! Real time PCR {¥ %% ( 35 [ Agilent 2\ 7)) ; DF-23B
RIS R 40 (S E UVP A 7)) ; ABI9700 £ PCR 47 1§ 4%
(EHE ABLAT]) ;UV-1206 Z47065 6 1 ( H A SHIMODZU 2%
) s GDS7600 HUKP- K HL AL (LI AR TR ) o
L2 2 RECH W A M st R EA R AR A, H
DMSO VA 53 V5 ifk , T o8 1L 35 (A W B2
L1300 455 /N BRUIE 8 Bl b K2 40 0 mIE-12 (36 & ATCC 2
A]) ;s RPMI-1640 }E 756 iR 25 1175 M A 5E E Sigma 23 7] 5 7 —
e (MDA) S LB A I (SOD ) 175 & A 7 5t 2R 9
TARBHGT AT 5 il B H 728 W X 56 ( enzyme linked immunosorbent
assay , ELISA ) 3050 G0 9 1 13 WK 2 W0 BL 458 BR A | 5 RIPA
FE A ZME I . ¥ 1] TR ( bicinchoninic acid, BCA) {5 &) H
R R R A YRGBT 5 S SO E B R G Tl BE RN
(polymerase chain reaction, PCR) i3 & W B K% £ & W FHE
AHBRAT
L2 A&
1.2.1 b PR S or4H . & 10% 528 1.7 /Y RPMI-1640 £
FREERT /D BRI E e 40 mlE-12, % F 37 C ,5%CO, 1Y
TE RS FRA o, A A K LS 2 80% ~ 90% i), AL A4 it
PEATIRSE520s . IEW BT mIE-12 40 VE o 3 B 20 s 1
SR mlE-12 240 £ 0 5 4. 50,100 A 150 pumol/ml
FERLTY Ab BE mIE-12 20, 5 1 e S0 R0, 15 o v R+ AR R) o
2 L A+ R o 2 R e AR+ ST B2, KE peDNA | peDNA-
SPOCK2 #5425 mlE-12 4 i, 75 1 5 460000 S 40 B, 1 O v 4+
peDNA £ |5 % +peDNA-SPOCK2 41, ¥ si-NC . si-SPOCK2 %%
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Yz mlE-12 40, i EORNEUE , AR R & (150 wmol/ml) 1%
LT AL BRAE ML, 1 A v 4+ 1 700 2 +si-NC A i 4+ 1 71 £ +-si-
SPOCK2 4.,
1.2.2  ELISA 346 T 4H M 58 RE (K 7 7K F - 45 2L 41 i 15 57 48 h
J& BRI IS, ELISA 461 TNF-o IL-1B Fl 1L-6, 523 AL %
i BN & 0 PR BT BT
1.2.3  AR2R3R A 40 il MDA % & 11 SOD ¥ 1« 4541 20 i 1%
7% 48 h J5 , FREC W, MDA & 5k IR A aR AR B L 22/
PUE ,SOD I PR A B RS A L DU 2, T 4 S I R A 4%
PR v I AT
1.2.4  SZEPZEGE R PCR #4IHE SPOCK2 mRNA ik 4%
AN SE 48 h, FEBUE RNA K RNA [ 5% 5% 0 cDNA % 118
PN R & VL AT PCR, AR R 3 N EE 1
254 95 °C .5 min, 95 °C 30 5,60 C .30 5,72 °C .30 s, 3t
40 MEFR;60 CHEK 5 min, AHXFF AR 270 %5
SPOCK2 L) GAPDH /2, SPOCK2 35|44 5'-CCATCGG
TTGGATGTTCTCT-3', F W ol ¥ K 5'-TGTAGGTGTCGCA
GGAGTTG-3'; GAPDH I W% 8] 4 & 5'-GCCCAGCAAGGATA
CTGAGA-3", Fii# 8l ¥ A 5'-GGGTGCAGCGAACTTTATTG-3'
Sl H A TAY TRA RS .
1.2.5 ZEFJRENH ( Western blot) 345 1] SPOCK2 %5 [ fi
ik H AN B 37 48 h il A RIPA 4R BUE B (A, il
FH BCA 5 (e A I 30300 S SR B B A b A7 i, 64T
SDS-PAGE Hi 3K - 43 B4 & 11, 5 73 B8 ) 2 U AE % = PVDF i
I, FE P ] 2 h, TBST P35 I AFHR —4i , SPOCK2
—H(1:1 000 #kE) ,4 CRIRIBER , HHIMA 1:2 000 Fi By —
b, =R (25 °C)MFF 2 h, TBST Peik)5 , N A ECL 5 #F47 B
o, FIEE D5 B8, [0 Image J 8T BUL AT 0T, B
B-actin VE N Z:  THAEF A E RS,
1.3 SitEFHE

SR SPSS 20. 0 #RAFGE o087, T OB T S B e i 22
(xs) Fom , L LLBCR ¢ Koy, 2221 8] LR F R 207 22
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S3 T, R IR P LR T LSD-t 6465 LA P<0.05 28 56 40
=
2 #R
2.1 EEEHEXNHENRSEMHEREN RN

5% HRZH LA, e 404 4 B Y MDA % & 1 3 F &, SOD
T R, 2 A it L (P<0.05) ; 5 A L
L, e SRR R 2 e v ) 2 R e v R 2 4 B 1Y
MDA 2 & W A%, SOD i M W& T m , 22 R IR S EE X
(P<0.05), Wz 1,

x1 EREXFHENRSEMHERINE RN

(xxs,n=9)
Tab 1 Effect of polydatin on oxidative stress of hyperoxic

lung cells in neonatal mice(x+s, n=9)

2.3 EEEXEFE/NRS S SPOCK2 Rk K200

SRR LA, S 4140 B9 SPOCK2 mRNA IR (4K
WEREAR, A G L (P<0.05) 5 5w AL HU AL,
A ) 2 g A+ o R A R A
SPOCK2 mRNA FIH £k BF T, ZREA G E X
(P<0.05), WK 1.3 3,
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DR x5S
By Ry Cor lp O

spock2 () === e @ 4D
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E1 #HXEARZEE

Fig 1 Diagram of expression of related protein

il MDA/ ( nmol/ mgprot) SOD/ (U/mgprot)
AR 7. 6220, 82 168.09+15. 54 x3 ENEXNHEMRSEMAMR SPOCK2 RiAK M
FR4 14, 6822, 04; 86.3413. 14 *# (x£s,n=9)
=1 i=N
g;:ﬁ;gﬁiﬁ 12 ?5&8 Zg‘ ig; ?gig gi‘* Tab 3 Effect of polydatin on the expression of SPOCK2
BRI 8 5440318 149, 67413, 54% of hyperoxic lung cells in neonatal mice(x+s, n=9)
F 375.016 303. 148 H5 SPOCK2 mRNA SPOCK2 &
P 0.000 0.000 poflet| 1.00£0. 10 0.930.09
VL SXHIRAILER,  P<0.05; AL 1L, P<0. 05, * P<0.01,P<0. 001 [EE R 0.420.04 0.35£0.03 "
Note; vs. the control group, *P<0.05; vs. the hyperoxia group, *P<0.05, *P<0.01, AR 0. 65+0. 06" 0. 55£0. 05"
£p<0. 001 AR R 0.730.07°% 0.770.06 %
R R 0. 880.08% 0.8520.07%
2.2 EMEXHENRSEMAEBKE R FHIE F 9. 314 88. 961
SRR A, B L AN Y TNF-o IL-1p Al IL-6 /K P 0.000 0.000
Y SXHIRAILAR,  P<0.05; Sl 1bEE, "P<0. 05, ¥ P<0.01,*P<0. 001

BFETE, 2R A G L (P<0.05) s 5w A LEL, &
S+ IR At AL e A+ v ) R R AR+ v R A Y
TNF-o IL-1@ il IL-6 7K 5 FEAIG , 22 55 Geit24 8 L (P<
0.05), Wz 2,
R2 ESEXNFENRS EMMERRE R FRIR00
(x+s,n=9,pg/ml)
Tab 2 Effect of polydatin on inflammatory factors of

hyperoxic lung cells in neonatal mice(x+s, n=9,pg/ml)

Eibil TNF-a 1L-18 1L-6
IR 25.862. 38 18.88:1. 54 22.38+4.36
et 65.64+5.83 " 55.24£6.27° 63.89+4.08 "
IR R4 43.57+5.01* 39.21+4. 18" 46.37:2. 20"
R e 38.01+2.24 ¥ 28.31:2.22% 37.02+1.96 %
R R 28.37+1. 4% 20.0123.41¢ 26.49+3.33%
F 186.327 163. 087 206.971
P 0. 000 0. 000 0. 000

VE XHIRAILER,  P<0.05; A 1Lk, "P<0. 05, * P<0.01,P<0. 001

Note; vs. the control group, *P<0.05; vs. the hyperoxia group, *P<0.05, *P<0.01,
£P<0.001

Note; vs. the control group, *P<0.05; vs. the hyperoxia group, *P<0.05, *P<0.01,
£P<0.001

2.4 SPOCK2 i iA X3 #7 4 /N R 755 4 Bl 40 B 33457 B 32 M

54 + peDNA 4] L 52, 5 48 + peDNA-SPOCK2 41 fitd ()
MDA % 51 TNF-o IL-18 1L-6 7K - i B R A%, SOD i 1 i
Thi, 22 R B G FE L (P<0.05) , W3 4,
2.5 Hi# SPOCK2 Rixxf B FRFHENRS KM
B RN

L+l +si-NC 41 L85, 1 40+ 15 77 1 +si-SPOCK2
ZHAMAAY MDA & A1 TNF-o IL-18 \IL-6 7K g 2 7155, SOD
MR E R, 22 R A S8 L (P<0.05) L3 5,
3 itig

PERLHT & A 2 FE Bl T AR 25 v SR B 55 4 Bk,
J&FEEIACE Y, PR Xl L4 N R AR B B —
MR RCR , AR BN R4 W B 0PE T . A BT 45 R R W, JR AL
T AR 58 1 9 B8 0155 100, 400 #4058 4L A B 38 S

x4 SPOCK2 I REXHFH 4 /NR S RIMAAIRGHIFM (x2s,n=9)
Tab 4 Effects of the over-expression of SPOCK2 on hyperoxia lung cell damage in neonatal mice (x+s, n=9)

A5 MDA/ ( nmol/ mgprot ) SOD/ ( U/ mgprot) TNF-o/ (pg/ml) IL-1/(pg/ml) IL-6/(pg/ml)
% +pcDNA 4 15.94+1.87 72.31£8.88 70.35£6.37 66.37+5.41 64.82+4.37
%8 +pcDNA-SPOCK2 4 8.64+0.99 " 142.37+6.44 " 33.49+2.58 " 28.91£3.21" 23.76£2.94 "
t 86.317 58.758 69. 147 55.472 80. 007

P 0. 000 0. 000 0. 000 0. 000 0. 000

T 5 +peDNA 41 I, * P<0. 05
Note: vs. hyperoxia + pcDNA group, * P<0.05
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&S5 MH SPOCK2 FiAXM EHLE A -FH# 4 /RS S A AR BR G R (xxs,n=9)

Tab 5 Effects of the inhibition of expression of SPOCK2 on hyperoxia lung cell damage in neonatal mice (x+s, n=9)

A5 MDA/ ( nmol/mgprot) SOD/ ( U/ mgprot ) TNF-o/ (pg/ml) IL-18/(pg/ml) 1L-6/(pg/ml)
AR AR +si-NC 4] 8.54+0.31 158.07+11. 19 25.55¢2.28 30. 89+4. 62 22.17£1.38
T+ A +5i-SPOCK2 4 14.182.22" 72.3847.34 " 67.92£5.67 72.34£5.81 58.91£3.33
t 103. 489 132.762 86. 147 94.673 108. 941

P 0. 000 0. 000 0. 000 0. 000 0. 000

Vi SRR A +s-NC LIS, * P<0.05
Note: vs. hyperoxia + high dose + si-NC group, *P<0.03
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