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[ E]B&. WS FETHBIEE E MBS D(surfactant-associated protein D, SP-D )X HF M HIEZERE FF 51 55 FLAL MR 1K IF]
AR UR M , 2R SP-D mRNA 7K3F-#1 SP-D & F7ERR BUIHR i sh g ek Mg, IR ST PR B8 & m AL S 6
ERIAKRYE , F73% SPF B 32 FEBEHLA A4 B L /K X B4R A 258 (lipopolysaccharide , LPS ) SR 4 (LR A B A S
24 .48 196 h 4379 3 N4, B4 8 H), LA RAIB ST 2 mg/kg MASEHE X IBAAFHMFBMAEREK, 25
FARUI & RNA, % RT-PCR 33 SP-D B E 3 N7, AL WS B AT 45 R 7 R P R 4 b 47 HE B
£, WEE A5 21 U 2R S0 T %2 A8 4k ; real—time PCR # SP-D mRNA 7K ; Western blot ¥l SP-D Ak, &% # K SP-D
FEFBOYERES 1 113 bp, Y 370 MEEER , 534 T AH AR SP-D BHBRFEEMRFS| [R5 B 75.64%~90.01%
1 72.68%~88.56% 1] ; TE SP-D 3 MBI R A S b, A8 B S Mt 5 28 Sh Tl Bl — MR A9 4332 53 BRGM L, SR8
S i £ SO BRARIE A2 AL B LPS 3 18] ZE K Wi il ; SP~D mRNA 7K1 SP-D % 1572357k VB LPS Ab BBt 8] 64 24 T R #i7
AN, 7E LPS 4038 24 h 5 ,SP-D mRNA /KEF SP-D B B R EF 1H 8 B33+ 2 A ¥ % 57 (P<0.05) ,48 h B} /5 SP-D
mRNAZK P SP-D & H # KK P38 B ig(E , 96 h SR A TR FFRE/K T, 53 BAMEARIT¥E R (P<0.01), &if:
R SP-D BB A E R 5 5 KA Y E] B A B8 R, BAR RAHE M Re SP-D & [ A AE7E 38 R B ; M3 BLSP-D
mRNA 7K F1 SP-D & [ %34 /K 76 B 45 4 4 2 v 38 42 e e (MK B |, BT 4 0 RIWT B4R 4 B A Rl R R B BX R AR i
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Cloning and expression analysis of surfactant-associated protein D

in cotton rat with lung injury induced by lipopolysaccharide
Feng Yi Ren Luo,Huang Daochao ,Li Yasha,Zhong Haiying,Zhao Li
(Department of Pediatric Research Institute ,the Children’s Hospital of Chongqing Medical University; Ministry

of Education Key Laboratory of Child Development and Disorders ,Chongqing Key Laboratory of Pediatrics ,

Chongging International Science and Technology Cooperation Center for Child Development arid Disorders)
[ Abstract }Objective ; To investigate the homology and cross—reactivity of nucleotide and amino acid sequences of cotton rat surfac—
tant—associated protein D(SP-D),and to observe the mRNA level and protein expression pattern of SP-D in cotton rat with lung in~
jury induced by lipopolysaccharide(LPS). Methods : Thirty~two cotton rats were randomly divided into normal saline control group and
experiment group (also named LPS group;LPS group was subdivided into three subgroups at 24,48 and 96 h after LPS injection;
8 cotton rats in each subgroup). Rats in experiment groups were injected with 2 mg/kg LPS while those in control group were given the
same amount of normal saline. Total RNA was extracted from lung tissue of cotton rat,SP-D gene was cloned and sequenced after RT-

PCR, and then the homology and phyletic evolution were analyzed by bioinformatics software. Histopathological changes were observed

after HE—staining;the mRNA level of SP-D was measured by
{EE MBS ¥ ,Email;: carlasday@163.com,
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(2015-10-22) rat and other animals were shown at 75.64%-90.01% in nu-

qRT-PCR ; the protein level of SP-D was determined by Western
blot. Results:Cotton rat SP-D was obtained with the size of 1 113
bp encoded 370 amino acids. The SP-D homologies of cotton
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cleotide sequences and at 72.68%-88.56% in deduced amino acid sequences. In the phylogenetic analysis, cotton rat and other ro—

dents fell into one of the distinct groups. Histopathological changes in experiment group became more obvious and sevére as of the

time of LPS injection prolonged. The mRNA and protein levels of SP-D in cotton rat were increased after LPS injection. At the first

24 h,SP~D mRNA and protein levels were up-regulated with significant differences(P<0.05),and reached the peak at the 48 h,then

decreased a little at the 96 h,but still kept a high level with extreme significant differences(P<0.01). Conclusion:Cotton rat SP-D

shares high level of identity to other species both at nucleotide and amino acid levels, and they show cross—reactivity at protein level.

Changes of mRNA and protein expression of SP—-D in coiton rat with lung injury are time—dependent. SP-D has close relation with

the severity of lung injury and it could be regarded as a valuable biomarker in lung injury.

[Key words]cotton rat;surfactant—associated protein Dj;cloning; expression;lipopolysaccharide

B G 8 H D (surfactant-associated protein
D, SP-D)J& e g I 24 - fz 4 A4 >0 < E Clara
YRR AR —FK IS IR S Y I, X 4E
Rl 1E % 3 AR SRS e B EEAE I,
EIEREVIRRIENLE , /- SRR RS L R
TEERVA T4 M 507 T VE B TS BIESER, HAT
KBFR R ,SP-D S 5 ZFF IR 8 B 1 & 4
R, KRBV R E B B el 4
K, THER BRI GE BRI E IR iE 2 —5,

R —FmG R Y, FE A TEE
FAER . PSR UNILAB LA K BB PO BRI IS, 1972 4F
WESIARE L%, BRIC 2% THIL B2
Vi =R IR GRS, AR BB X SR AR
JEAA (B AE RN B Q0B R A ) B R AR W A
P, H A G R IR E R (8 MR | R A 2
BGRB8 B H AR sh s, Ve Bt
FT ST IR T8 5 B BRARAR AL A Bl SP-D & R AD
K HLE R SMRIE , B SP-D 7ERE 22 ¥ AR BUi 5
PRI YRR B M TR, i, AR BT
BISHR B SP-D B8 45 (9 28 R 75 HUHAtl b ]
e 155 BE R P ST SUR R , A SP-D & A7
fitr i i AR AU AR A R , A 50 M B SR
ZIRHILHIF FRA B NIE T RARR AR RS

1 MRS FZE

1.1 Bz
SPF i AR R BRI 4B A LR INYEARA
FRZNBIMEE Charles River Laboratories 3L, [HFRFEE KR
R A 2B R L2 BE B sh i S2 3 O (I ATE S : SYXK
[#12012-0015 ), W ERIHHEE 3 REFH BT, iR
R kR A B EE , R TR T AL R,

1.2 F2XAMAME

RNA # B 7 & (BioTeke) ; RT-PCR &7 & (Thermo
Scientific) ; & [ 25 £k 327 & (TaKaRa) ; gqRT-PCR R &
(KAPA Biosystems ) ; Ji % ¥# (Sigma ) ; SP-D R % 7 & Hii&
ab97849 (ABCAM) ;B-actin /N BAHT AC-15 (Sigma) ; 1L 3
B G 5é6 "4 C680(Lincoln) ; L P B AE N —Hi C800(Lin-
coln) ; #% R ¥ & I %2 1Y NanoDrop 2000 (Thermo Scientific);
gqRT-PCR ¥ (BioRad) , B LR & 45 (Bio—Rad) ; HA] A
ML (Leica) ; 5 3 B4R 2 4 (Nikon) ; LTSN RIR B S
(Odenssey)

1.3 #FHhorurgs

SPF &R Bl 32 H,4 A A& E 30~40 g, BEYLST B A
HBEL K S BB 2H (control 2H ) FIfE £4H L0 2H (LPS 4H) , SLI0 4
FIRAE 24 48 96 h R 3 T4, 4 8 R, R
WS T ERZ, LIPS HAF 2 mghke FIBHIAS LHE T,
control ZH45T I B B4 B K , 76 LPS AbFR/S B ATE]
B RA 5 mlikg R E MBS ES 10%K & B RR AL
BE., BUZEAUFR 43 At S AR A7 T -80 CoRFARERY , BUA MK
SRR E T 4% R FREERT .

1.4 % RNA 32BU& SP-D £ H &5 RT-PCR ¥ %

% I8 BioTeke & RNA #EHURAN &6 A LA 4 , 1R B
ZHZH 5 RNA , ZE B BRI B 2 43 NanoDrop 2000 labil) 8.7 d
B, 380 CHRIES A, B GenBank T IRE RIS Fh
mEFLBh 4 SP-D R cDNA J¥FIH B AT X, R A 4
Primer 5.0 %1545 . F:5° ~AAGGGTGATCCAGGTTTGC-3" ;
R:5’~GGTGAAGATCTCCACACAGTTC-3" ,5RJ5 LA 1 pg &
RNA AR , OligodT K R 555754 , % B Thermo 23 H} RT-
PCR 5 & 3 F U6 8 T 3147 R %% 56 & L cDNA, FELL cDNA
AR EAT PCR 3738  PCR SN #5444 .95 CHIZEHE 5 min;
95 CAZME 45 5,55 CIB K 60 5,72 CHEf# 70 s, FEHRY 1 351K,
BJG 72 ‘CIEfH 10 min, ¥ HEE5HRGEL PCR Y347 B BEHE
R L TR
1.5 SP-D AER&yLEL 5544

218 TaKaRa 2 R BIWORF &3 PCR P¥1347 [HHA,
F TS cDNA B Bid5 pGEM-T Easy BAERE , BALIM109
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BXEME, 28 A AN ETER N VAR LR, S
PR FERE Y RIEFEIFR BTN, ] EcoR 1 # Xho I XUBEY]
XFFHEAT SR , XA SE S PR I BRI A A B R . K TSI
P53, % F BLAST (htip://blast.ncbi.nlm.nih.gov/Blast.cgi ) 8
RINEEY GenBank HAIE YR I T BRAMEEM FFHAT
et ML B SignalP version 4.1 (hitp://www.cbs.dtu.
dk/services/SignalP/) #4755 BRI T ; F)F Compute pI/Mw
Tool ( http://web.expasy.org/compute_pi/) HEFTE H 4>+ F B M ;
#1H GOR4 (http://npsa—pbil.ibcp.fr/cgi—bin/npsa_automat.pl?
page=npsa_gord.html) F] NetNGlyc version 1.0 (http://www.cbs.
dtu.dk/services/NetNGlyc/ ) X &R IEBRIF 51 o WEHE R AL
MPEATHN , I ClustalX1.83 F1 MEGAG k{4445 B SP-D
HERFF] 5 M GenBank TR A E YR HFFHITE
FPFIBRED , AL
1.6 FFALRMEFAE

LPS 535l AbFE 24 48,96 h 5 , ZARAEFEAR R, B 1 em x
1 cmx 0.5 em fE R, 42 RPBEE , R52FRTE
B, A YR HE §ef /5 VAR LB &2 1 BRI 41 4%
SRR,
1.7 Real-time PCR #:® SP-D mRNA 7K-F

W1 pg MRS RNA BH SRR cDNA, M HIk B
R 50 ng/ul, B FIZEEHLE SYBR Green qRT-PCR #31 &
BE4T SP-D X E & ,SP-D IEM 54124 :5° -CTGCTGCTGA-
GAATACTGCC-3" , 8 51#) % : 5° ~-CTGCTCCACCATTGTT-
GTTG-3’ ; N5 B-actin IEE F[#K .5’ -CCGTCTTCCCCTC-
CATCGT-3" , R[55|#) 4 .5’ ~-GCCTCGTCGCCCACATAG-3"
real-time PCR JZ ¥ & Z& 7 : cDNA ##4R 2 pl,2 x Master Mix
10 pl, EE B R EF1H (10 wmol/L) % 0.5 pl, kKT pl;
gqRT-PCR KW %4 :95 °C.3 min, 1| MEIR; BAEIRI5 C.
305,59 .30 5,72 C.30 5,45 MEHF, BHEMMK 3 AF
TR, BJE 8RR 2-Ct ¥:(Ct=Ct SP~D-CiB-actin) i#
TR,
1.8 Western blot ##| SP-D & & & i&

BUTHABRRERS EEOEMHRIMES, 7 16%

SDS-PAGE Tris- N-= (B &) PEHERYRIKIHEG,
REREORBAENRITEREL BET s%BIRYH+
£ 1 h, 1B B3 AR £k 22 pP W (Phosphate Buffer Solution +
Tween20,PBST) #% 3 YK, F¥K 5 min; ZE ab97849 Hifk (iZ$L
{25 ABCAM A TS B A SP-D[GenBank 7315 :NP_003010]
58 107-156 P E MBI AN REHUE, SURRERITIIA
PPGPPGVPGP AGREGPLGKQ GNIGPQGKPG PKGEAGPKGE
VGAPGMQGSA)F AC-15 Hifkr 4 CHEE IR, PBSTBE 3 K,
4G 5 min; ZiB T E —H1 60 min,PBST % 3 ¥, £K 5 min,
MARERARBRERR, RAHERSMREHITEOR
KR ER T, B-actin EA RS SP-D HH MR R
BEKE,
19 @itgHk

K FH SPSS 17.0 8R4 #ATHHE MG iT3 5047, BT A L5
BARH IR + FMEE (225 ) TR, ZHB LR ARNH
RH 25007, AE B LR A Turkey K256, Y B0 K HE a=
0.05,

2 & R

2.1 #HASP-DARE&YFFIERZ

PP 45 R AY TR A WR/bA 1113 bp, STHIK
/NS, I BLAST SR M FFI AT R AR
W, R TR AT R ERERERKE, IRFF S
GenBank AL Atb Y SP-D 2 (B 7E7E 5 B 1 IR (R
1), BE LT 5 i Bl SP-D ) cDNA 55, ZFHIE
B FTF GenBank (BFF¥5 X :KI586799),
22 A% % SP-D A B &) 55 oM

F FRAELR 244 SignalP version 4.1, Compute pl/Mw Tool
GOR4 Fl NetNGlyc version 1.0 Xt FF 5 #EFTH R AEMIE B2
S3HT , G5 RAB B, SP-D BEE BN IZESH 1 113 MEH
BR , gD 370 NEERE, A ET 19 MEERA NG S IK, 5
FARE 351 MEERBRE, FNER S FEX 374 kD, FHE
B SP-D B HAE 91~94 (LEERE 1 T N-MELA A,

F1 BERSHMIY SP-D EFEZHHRE AERFJIRIEMEILE
Tab.1 Homology comparison of SP-D from cotton rat with other reported mammals at the nucleotide and amino acid levels

GenBank %5 L2ri it ] 4 Eoat ] A /MR, R %

KJ586799 il - 73.74 72.68 88.56 74.80 88.30 85.90 74.74
XM_003994112 Vi 7848 - 7573 7467 77.87 73.87 73.60 81.75
NM_181026 % 75.64 82.00 - 72.00 73.07 70.93 70.13 80.16
XM_005080973 SR 89.21 79.43 76.42 - 7733 86.63 85.83 74.60
NM_003019 A 79.72 83.33 80.14 80.05 - 74.67 74.93 7725
NM_009160 MR 90.01 78.46 75.73 88.18 79.79 - 91.98 74.60
NM_012878 AL 88.51 78.37 75.98 87.02 78.46 92.18 - 73.81
NM_214110 3% 78.92 87.86 85.14 79.60 83.38 78.89 78.89 -

AR L EATF A4 5009 SP-D MEEMAI M E S &304 SP-D B ERFFISEF M, HEARFF SHRE 2
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SEHEH0, 48 h B SP-D mRNA 7Kt F- 8 , 96 h J5 SP-D 0h 24h 48h  96h
mRNA 7K BT, (E5% T 0 h 124 h B9 mRNAZKE, — SP-D
5 RERE, FoiFEER,
#2 LPS 3t SP-D mRNA /K EAIRM ( n=6,x +5 )
Tab.2 Effects of LPS on SP-D mRNA level{ n=6,x x5 ) 2.5m
A SP-D mRNA #iXt#AR B 2.0
Oh# 1.057 + 0.403 X
24h 4 2.106 + 0.799 % 159
48h 4 5.044 £0.513 § 1.0 4
96 h 41 4.090 £ 0.658 Vg 054
Fi 52.707 £
0.0 .
P 0.000 Oh 24h 48h 96 h

H:24h 5 0h 41k, P=0.035;48 h 415 0 h 8 I, P=0.000;96 h 41
5 0h # i, P=0.000

6 b
g
e b
B a
]
Z
g 21
]
%

0.

0h 24 h 48 h 96 h
A5

H:24h 5 0h 4 ,a,P<0.05;48 h ZHF1 96 h 4
Eoh#,b,P<0.01

4 MBMALRF SP-D mRNA Kk
Fig.4 Relative level of SP-D mRNA in lung tissues of cotton rats

2.5 LPS s SP-D &ALt Tk

M Western blot 25 3kF (B 5A), FIFA SP-D 9384
EEM B &ML B SP-D B E 1T, IEAH
B SP-D BEEMHMYFEFEE—SXXRME, NA
Western blot Kr#s BAFH L F SP-D BAFENILENR,
R BR(E 5B) . R 2 LPS 4bBE 24 h [E i H SP-D
FEEIFERHEIN, 78 LPS AbBH 48h J5 SP-D BRI EZIE
KME,96 h 5 SP-D BEERXEME TIE EFRET 0h F
24 h BTH) SP-D BEEREE, WFE3,

* 3 LPS 3 SP-D HE/KEMEN( n=3,x£5)
Tab.3 Effects of LPS on SP-D protein level ( n=3,x +s )

#H5| SP-D BEH MM HAR
Oh4 1.000 £ 1.000
24h#H 1.527 £0.236
48h#H 1.953  0.090
96 h #H 1.800 £ 0.188

FE 21275

P{E 0.000

#HA

1 :A:SP-D H 9 ) Western blot & ; B:SP-D & HF L WH E &S
HiE,24h 455 Oh 41, a,P=0.015 ;48 h 415 O h 4H Lk, b, P=0.000;
hHS0hdHE,c,P<0.001 (n=3,x+s)

5 MEBMALR SP-D BAMKX
Fig.5 Expression of SP-D in lung tissues of cotton rats

3 i 8

8 BUVE R A A L2 B AT B — Fh ki U 285036 3h
YIRS | T oA YR e N B S I BT R
BFFTARRT 48 , W1 ) A R AR B A S A AR (I
HEFR) T 24, SEETHT £
ARl B 5T AT AR X R BR 5 hn_b s B4y A | 2S T
REUREARAFEEZERUHEERE FRENRES
B B B LAL 5 F AR U R R T A # B R A RS
B/b B H AP RGE R R B R B R BT R
LR — M EF AR YER, AHRE
AR BG4 T A R R LA M 15 3h T Y 50~
1 000 f569; 575 B 5%t UF 35 3t B B R LA R AR
B O TERR BRI RS (B 7E/N BUA AR B e,
B3I B 5T % AR B B R A B AR LR AR T
R, R BB A DA B LA SR N BT
o SXMBFRER B—KEE T i BIERRE
PRI T EREEIER, B AR B i
iR AR E S EE H SP-D FgEE AR
—E BRI AR

SP-D FEA LA Fifi &P o 742 B AR AN G0 0% R 59 O T &
HEREEH, - TEETREARNTIGES £
PR IR XA VBB PUREA R, S —F
T AT IR 20 B AR RS — R PR 3
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B SE BN At PR DR B TR, Sl A i e A B
(4N TR AL B B ER) B REROR RSB R A | 7]
-t BB T 98 98 1 L AE R ML A ) S A0, S
4T3 K BB A 388 Ao ARG R i YRR S A O L R VR
B SP-D 47K 3K 12 W I 1 I B R AR R R R
M, GBI FR Y] SP-D ik TEE 82 B AR L 5 I
W RS IR F I 4 AR | S bR A 12
P ik B | 2 M LA % it MR AT A (L S N B IR AR
Seus8 ERIEHE H SP-D F AVE AN S PR E
B LEAE B E R B A — R R A R
e R T SR BT R VA R B SP-D 7EER
RHER BRI E, HRERA SR A
—ERTREL,

L SP-D R B FF5I E N4 s R E , BB
e AR B SP-D 2 H R AR, AR TR
ML SP-D BFEAF, B e EH E M M SP-D &
B B4 53 55 LA A 2 75 B B B [RIVRAE: | A B
SP-D & H By R T 75 58 P A 30 42 A A I 3R]
R aS SRR, FEAZ B K A E R BRAKE , A7 B
SP-D 3N ¥ 315 GenBank FREE #rfh 22 A ¥ 7E7E
WE RN, BRI FA SP-D B0 E B H &
HITTRSRAG AR B SP-D B H 24T, BT
B SP-D R FF 5 R 437, iEBH7E A Y kg A
SP-D B Z&—HHEX RSP EE , #B SP-D & H
AR R — B 38 SUR M

i B 2R EURE ESIE , & SR IE i
o BEME REE MR OR B RAE R, AT/ B
PSR EU A RAE R, B2 o 2 K 25 R W G i e
REM—AREN L RIE, B3 LPS S/
X F BT EL AR SR AR & B IR TE R , R EL
9o B2 0 AR DA K i 405 B R R LR b 3% LA
BRI AEFSTFI A LPS i S48 RN (oA
FCAFER M LA SR H AR bl LPS Sl St ] A ZE 4K
Jiti v R A0 B 45 B P, 40 ) R G B o s
WREBRMMEBEMS L, 58RI BUIHEE SP-
D mRNA /K3EH1 SP-D F H#ik/K ¥, BiE LPS 4k
FRE AR R TR AN, 7E LPS 4038 24 h 5 A
U SP-D mRNA 7K F-#1 SP-D & H A28 5
B2 AL, 48 h JEFH MR R KFE kg
96 h EHEMEKFEHFRE, MR SP-D mRNA /K
E-F1 SP-D 2 H KRB, FE TR R R
BIFETE — B B MK , AT VE S AW Bl B A R AN

F & RYr B IARiC . SP-D B H/K Ry,
DL H AT AE 28 EH R R A AR i T At
PERAE N S5 R . MMFERARZ RS G, Pk
ARSI A FHANES , BREX LA MmA
BB A RIE S AR, RSB R i R
AR M R A R T (A8 K5 T R
it T 5 M A LA A . [RIER AE S5 oz A1 240 i
BRI SR #E T SP-D B RKHIE N,

AR TR SP-D TEAR B i B vh R
AL IEBH T SP-D AR M AR B AN R &
B BB A= R ic Y AT REYE , (BC T SP-D MIBFSE T
YERTIRA , SR AN O, B i At 5T
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(# FE]B8.F/NAENER (parthenolide , PN ) Xt BRFEH 1 5 N IR A B i R HCRT REAILIL . ik B BREEMNBR S B G
MR % Ny SR B LB AR A RN K P I BEASE Y K 30 R B BB MR 5% | S RENLS R 6 4 . 5t FRAH . IR FAR+0.9% 4 Bk K
(normal saline,NS) (n=5) ; R F AR +4% . 5 2 TR ( dimethyl sulfoxide, DMSO) (n=5) ; BERY4H . BREEH 455 +0.9%NS (n=5) ; BRI
5+ 4%DMSO (n=5) ; JRTTLH (PN HEf# T 4%DMSO) . B3 B . BREEB i+ PN 1 mg/(kg-d) (n=5) ; B & . BREEH5+PN 2 mg/(kg-d)
(n=5) , BFARASBEILRSBIAITERER G, RSB HA T, 4 S 8 & A M ST BfE % F-—«B
(nuclear transcription factor—-kB,NF—kB) . H % (interleukin , IL) -6 {98 31 %€ ] F (tumor necrosis factor, TNF)-a BJF ik
SR EENA SRR R, B NF-kB.IL-6 F TNF-a B B38H0(P<0.05) ; 16yr A SHIRIH s, R ER A
BEREAK(P<0.05), 4538 PN @ MK NF-«B BRI THrRAEE F IL-6 AT TNF—o Tk M HI R AE RN , T30 ] P67
(5818 /A2 P ER ; BRBER 5 ; N IRHERA B R T —«B

[HES2#ES|R541.4 [cEkiR+ER A [ cEs B #3]2015-05~12

Effect of parthenolide on intimal hyperplasia after balloon injury

and the underlying mechanism
Mao Xia,Gao Lihua,Deng Changming
(Department of Cardiology ,the Second Affiliated Hospital ,Chongging Medical University)
[ Abstract ]Objective : To detect the effect of parthenolide (PN) on intimal hyperplasia and the underlying mechanism. Methods . The
inflammatory model of intimal hyperplasia was established by a combination of balloon injury and high-fat diet. After one week of
high—fat feeding, 30 rabbits were randomly divided into 6 groups. Control groups: rabbits got 0.9% normal saline(NS,n=5) or 4% DMSO
(n=5) after sham operation. Model groups:rabbits got equal volume of 0.9% NS(n=5) or 4% DMSO(n=5) after balloon injury. PN
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groups (PN dissolved in 4% DMSO) : rabbits immediately in—
jected with PN(dissolved in 4%DMSO0) at 1 mg/(kg-d)(low) or
2 mg/(kg-d) (high) after balloon injury. Four weeks later,the
thicknesses of intima,the expression of nuclear transcription

factor-«B (NF -kB) , interleukin—6 (IL-6) and tumor necrosis

modulates human metapneumovirus ~induced pulmonary disease in an
acute mouse model of infection[J].PLoS One,2012,7(5):e37173.
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