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SIRNA LB YKL-40 3¢ 37 S &
NRRE T BIEERE BRI

kA N MR, INE R Rk
(FEME AR ER AR, M 5% 550002)

WE. B Fi D TR GIRNA) LKA K T EE G 39(YKL-40) 5+ £ &8 % R AE T+ F
WU 78 R EAS 69 Rvm . JTi% 20 R A MM BALB/C s RIS A4 48 (n=10) A% % 41 (n=10), K I AE
EH IR A0 TACBNI 0 5 XA E g A ) R Seken i A0 R, R AR S e m A K,
GIAE o L A FBATMIOIE I, P 200 RAE B T8 W dm BARIE 45 4 R Bl & A siRNA-YKL-40 41, [ 1%
SRR An 2 G 2P BB, MTT kA R ) 4% 4 2000y R, &8 BE T 78 L m L3 784 01, Transwell Bk A6 R ) 45 4 48
DRAGE B TR MR S, E R R AT R A R (QRT-PCR)F=%& & %% ¥7 i % (Western blot)
MR B ARG 0 AR BT R ILa AL YKL-40, & @ fe~F 4(IL-4)F=FHhE -y (IFN-y ) A B &G
Rk, EER Eepsnd siIRNA-YKL-40 41 48 ~96 h B 2 Bk 5 A A34K T B M st IR 4R A 25 & 34 AR 2R, v 4 v
SIRNA=YKL—-40 48 [ M 34 BB 40 Fn 2 & 3+ FB40 48 ~ 96 h B an JLoB e JE A B & Tl e, 2 F A%t $ 5 L
(P<0.05);%% 7% 40 P SIRNA-YKL—-40 28 i 4% 2 ML 44(86.38 + 8.61) A, Ak T FA ML 3T BB 4 Ao 2 & ST BB 40, v 20
EA MY H TR, 2 7R %t 55 L(P<0.05); %% At 40 F SIRNA-YKL-40 28 YKL-40 % K
Fo B G AT FE T AT P M B AR G 2 B (P<0.05), 7% 20 F SiRNA-YKL-40 41 [I-4 £ B A% G
TR R FHIKT AR Fe T G B, MIFN- vy ARAA &G EETYE IFN- v /IL-4 35 T Wkt
MR FeE G2t BB LA (P <0.05), 54 B2 b4k, vk 20 P SIRNA-YKL-40 28 [A M3t BB 20 4n = G *F IR [1-4
B ek @ AA*T KX BT, MIFN- v AR AR G4tk ik Ffe IFN- v /IL-4 {EK, £ F A4t FEL(P<
0.05), Z5it $o@ YKL-40 & B iUk sk 44 S B PR ILm ie g s R i 75, TTHE 5 A IL-4/IFN—- v R #0K
ARy AEKXERMAE X,

X LAFTE R ARTHEEG 39; WK ; 003G 5 ; it A

hESZEE . R562.25 ERERIRAD: A

Effect of silencing YKL-40 by siRNA on proliferation and
migration of airway smooth muscle cells in asthmatic mice*

Lian-kui Han, Chuan Xu, Hong Mei, Yong-pan Sun, Bo Liu
(Department of Thoracic Surgery, Guizhou Provincial People's Hospital,
Guiyang, Guizhou 550002, China)

Abstract: Objective To investigate the effects of silencing human cartilage glycoprotein-39 (YKI-40) by
small interfering ribonucleic acid (siRNA) on the proliferation and migration of airway smooth muscle cells in
asthmatic mice. Methods Twenty healthy female BALB/c mice were randomly divided into healthy group (n=
10) and asthma group (n=10). Asthma models were established by intraperitoneal injection of antigens and
inhalation of ovum (OVA). The mice in the healthy group were treated the same as the asthma group, except
that the sensitizers were replaced by saline. Tracheal and bronchial tubes were used for cell culture.
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According to the different transfectants, the airway smooth muscle cells of the two groups were divided into
SIRNA-YKL -40 group, negative control group and blank control group. The proliferation of airway smooth
muscle cells of mice in different transfected groups were detected by MTT assay. The migration abilities of
airmay smooth muscle cells of mice in different transfected groups were detected by Transwell assay. The
expressions of YKIL—40, interleukin 4 (IT.—4) and interferon-y (IFN-v) genes and proteins in airway smooth
muscle cells in different transfected groups were detected by qRT-PCR and Western blot, respectively. Results
In the asthma group, the absorbance A values at 48, 72 and 96 h of the SiRNA-YKL-40 group were
significantly lower than the negative control group and blank control group and the absorbance A values at
48, 72 and 96 h of the siRNA-YKL-40 group, negative control group and blank control group in the asthma
group were significantly higher than the healthy group, (P < 0.05). In the asthma group, the number of
migrated cells of the SiRNA-YKL-40 group was (86.38 + 8.61), which was significantly lower than the
negative control group and blank control group and the number of migrating cells of the asthma group was
significantly higher than the healthy group (P<0.05). In the asthma group and the healthy group, the relative
expression levels of YKL-40 gene and protein in the SiRNA-YKL-40 group were lower than the negative
control group and blank control group (P<0.05), in the asthma group, the relative expression levels of IL.-4
gene and protein in the SiRNA-YKL-40 group were lower than the negative control group and blank control
group, while the relative expression levels of IFN-y gene and protein and the value of IFN-+v/IL-4 were
significantly higher than the negative control group and blank control group (P < 0.05). Compared with the
healthy group, the relative expression levels of IL-4 gene and protein in the siRNA-YKL-40 group, negative
control group and blank control group in the asthmatic group were significantly increased, while the relative
expression levels of IFN-y gene and protein and the value of IFN-v/IL-4 were significantly decreased (P<
0.05). Conclusions Gene silencing targeting YKL -40 inhibits airway smooth muscle cell proliferation and
migration. It might be related to the regulation of the imbalance of IL-4/IFN-vy to reduce airway inflammation.
Keywords: bronchial asthma; human cartilage glycoprotein -39; RNA silencing; cell proliferation; cell

migration

ARE R A MR S PR , AR
B LB TG PR WAL H A S B T e 4,
RIEA, H 2T A ns R &0 , thBLAUE 0K i
SRR SRR, e E AT A M R R, AP
HIE) 0 P 48 i T B0/ o I s S A O M 1Y)
o B AIE 2 — o 1T T LA 35 58 S I R A
T A R AL b HuAS PR, A H L B
A IAYT RS, YKL-40 MFR BB 1 39
(human cartilage glycoprotein-39,HCgp39), JEfF7E
TR B SEREREER 11, 2 5 IR 90 RN A2
HH LT e B AR, BIFGT N, I g S
VEI B ANALTE o YKL-40 KFTHe . (HEAVER
BLI 5 AN BB . ASHE SR 400R F /D TR A M A% 1
(small interfering ribonucleic acid,siRNA )# i {71 2k
YKL-40, WLEEH A -8 LG 58 S 7% 152
DU Ry S8 BRI B 9 S SRR DKL

1 HRESH®

1.1 FERKFMER
B4 1 (e A € E Hyclone 23 &) ) ,DMEM i

iRk R I | D H 3 2 i (tetramethylazo
blue, MTT) J¢ —FIELMZAK (dimethyl sulfoxide,DM-
SO) (1l A 2% ¥ Gibco 23 7] ), DMEM 1557 5k K Trizol
A% R (ribonucleic acid, RNA )i B 7] & (1
H 2% B Invitrogen A F) ), 19 5% 55 RN R A g BE I L
(polymerase chain reaction, PCR )5 & (¥ H i
THAREEEWARAF ), YKL-40 L NZS519) .
TP HNAIBIPEFF 91 35 A T A TR () Ry
A BRA TR 8, METAFECTENE  PRO %% 4
(1 F 72 =] Biontex 23 A ), S e 2H Uk 2= 4 o i)
(W Bt A2 S AR A W) ) MTT 20 1 56 K 40
Mg PER A & (O BB B RAEY AR, R
LN YKL-40 Z s fEHTIR (I F 3¢ [ Quidel A7),
FIZIA 2 4Cinterleukin 4, IL-4)Fiik (g [ -5 1%
T A F), T E v (interferon- v , IFN- v )T
Ry | s s AEYA R ), Transwell 7Nz (1
H 3¢ E Corning Costar /A w] ), BEAR 2 A4 (A F 92
[ Bio-RAD 4 H] ).

1.2 FHik

1.21 A KA R

20 HL{dt MM BALB/C
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HhE 4, 45 SIRNA TLER YKL-40 X 3 MM/ Bl S - 1 LG B B 7 1 S

/NI TR SR s G 4 ~ 6 RIS I FR TR
HEMREE N, A RPOK HEE, B BENLECT 26/ R
BEIL A Sy (ke o 2 RN Mg 211, 127 g 26 2 2% SCHR [7) 7 11
D7 L /N BRI 26 1 0K 0.2 ml HiJ5 s
(10%P & +10% A E IR I s i 5 B, 14 d )5,
KU 7 S5 Ak 7 2R A 2.5% A4 B3 5 24 40 min LA
W R W, 52 DA bR B B s
J3E R £ TR TR i bR A5 0 g A VR B, AT 1 dl, PRI
VR, ST 6 Ji o {2 /I BRAL 3L 55 W i 4 AH
A, RO S s A BRER K o P/ BUS F o
J5 1 IRFEALWATG 24 h I, SREUB SiAbBE , 8BS
ERSCEHATHMIE SR B b A T IR ARG -
HH2T (hematoxylin—euphorbia, HE ) & £, W 2% , HL 4% il
2 LRI FH 22U 2 5 T AL /DN B AT e 3 L
YA TR IR SR 5 AR,

1.2.2 DRAEBEFHEM > AF L TN
SRR T=I i o= | o R Pt P N B s 4
SIRNA-YKL-40 #[#% 4% siRNA-YKL-40 ¥4, 1E [7]
514 :5'-CAAUGUAAGACUCGGGAUUUU-3'; 7 []
714 :5'-(P)AAUCCCGAGUCUUACAUUGUU-317; [
Pxt B H (55 % sIRNA-NC:5'-UGGUUUACAUGUCG
ACUAA-3")Fi1Zs X IR AL ( U A B R £ 22 i T
(phosphate buffered saline,PBS). /)N B4 38 B -
T LR T 6 FLAR P, JRSE 4t % 5 1 x 10% FL,
T 37 CEIRKFFAA TR R . Fr A MRl A BTk 70% ~
809, 3 R TR, B AN 7% 1LY DMEM ¥, ik
WG Fe R Y G U I T g e e s B T
37CIEEEFEA th 537 48 h 5E R 22585 .

1.2.3 MTT R4 R F) 4% 3 4000 5 A8 B -F 78 L
20 3G A 0L UG 5 A5 A T R K
T BES- 1 WILAN MG, 20T 96 FLAR Y, 1%L 41 ity 2 i
15 x 1034 4L, 29I TH55% 48.72 #1196 h 15, A
MTT ¥, 4k 23557 4 h, 3¢ L3537, T A DMSO, =
i N R 15 min IRAT . FHEEAR 3T 570 nm
KARAG I A5 FLIOCEE A A

1.2.4  Transwell 7% # | R ) 4% 4= 4000 R &8 B F
LA R EAS AL S HUR G IR A5 BE R 48 h IR
T BE S W LA M, 20 T 24 FLAR , V8 20 i 25
5 x 10* 4~ / FL, Transwell /NE R &= 1A S 10%)1G
A= 135 1 DMEM ¥, T 37°CE: 3248 85 3% 12 h, B
HUNE i Vg iR AL, TR 2 6 min,
g i 5K Yt 8 min, A1 RS W B R T ULER , B AL
PRI 5 A LEF A TR A R A B 4

1.25 S k% F PCR(QRT-PCR)#& M R [ 4%
Feino s RAGEBEFE L L YKL-40.11-4 F=
IFN=y ABEFE B R 5% 48 h /N GE BE
ST LA, 24 A6 SR v 224 F , 1 Trizol 5L RNA 42
B G0 B RNA ST HR I, FH SRS e B T
i RNA 4l #EF 7460, HU A280/A260=1.80 1 N4
FERE T o FH 30 2 Sy ) Gty Si bR B B DI
S K% R 12 (complementary DNA,CDNA), P4 cDNA
AR HEST PCR, JEH P41, YKL-40 1E[7]5]4):5'-
CCTGCTCAGCGCAGCACTGT-3', fe Il 54y : 5'-GCT
TTTGACGCTTTCCTGGTC-3'; IL-4 1E [ 5[4 :5'-AG
CAGTTCCACAGGCACAAG-3'", i[5 |4 :5'-CTGGG
TGGCTTCCTTCACAG-3';IFN- v 1E[a5 ¥ :5'-AGA
GGATGGTTTGCATCTGGGTCA-3'; [z [ 514 : 5'-AC
AACGCTATGCAGCTTGTTCGTG-3", HiMs -3- #ifik
i & [ (glyceraldehyde-3-phosphate dehydrogenase,
GAPDH), IE [ 514 : 5'~ACCACAGTCCATGCCATCA
C-3', 15|49 :5'-TCCACCACCCTGTTGCTGTA-3',
FNE 24 94°C TS ME 1 min, 92°C 75 1 45 '5,58C iR
K 30's,72°CHEf 30 s, HELLIEAT 40 IRIEHA , B4 HE
m R E 3 A EAT IR E L. H 2720 L3RS AN ]
Tt e 2 /N B0 BE ST LA I YKL-401L-4 F1
IFN- v FX} eIk,
1.2.6 &G P kbm R R 4 a0 R A GE AT
7L m i P YKL-40.IL-4 #o IFN-vy & & & &
WU JE 3557 48 h/INRUACE BEF- 1 LA L, 20 i 2
AR SR I, I TR 4 R 2o B AT
PRI, ) FHEVAR s 0] A i B, AR AR M
B30 wo A, T e sEmima il - 5% 09 M It it
Jig FL UK HEA T HL UK, FR G RS B R R IR S M TS, FH 5%l
NEW Ry HEATHA 2 h, 28 pp R W vk, A3 I —
Bt YKL-40 £ saBEHi iR IL-4 ik Hl IFN- vy BTk
(W B0 4 1 : 200.1 : 500 F1 1 : 800),4°C i
BE AP, ER T E 45 min, TBST w1k
SY, HHL L2 KRR & it T 2Ot B i I
Quantity One 34708, XTAffLH YKL-40.1L-4
FIFN- v SRFAIFRAEIHTT 7.
1.3 FitFEFE

BAEHT R SPSS 21.0 Giitak At , iRl
PR+ bR 22 (x = s)FoR , Z 4L L B 20y
FE00HT LRI WIS LU LSD-1 K656, P<0.05 Ry 755+
EENIES- '
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2 HR

21 INEREWMEREE

W Mg 2H /)N B S o 3 A v 2 B e R
{2 M DURSRR R 3 Sl KT A RN, s 3
TS RIS, T EE /N R B B 11 B R SR T
W R S5 0 3R il ¢ B 5 {5 2 /) R A A 42 i el
TR B R R, PRI R MAT R IE R . XTI
/N RIS T e 2l AU b A e R, iy 2/ B
OB I REREIR , SCRUE A B B K A A A R
T, T LA ARLZ P 2 il e /N BRASCEE T R o8
# SR E AR DL AR E AU, S WLIE H o LA 1.
22 AEHFANRKEETBNMMILEER
2%

W s 2 siRNA-YKL-40 4 48 ~ 96 h i 4 Jifg
WG A (EHE T BT B AN ZS (I R4, 25 5%
FEitFE L (F=32.944 5,182 F1 11.839, P=0.000,
0.012 A1 0.000) ; B Wi 2H ' sSiRNA-YKL-40 4 Btk
X R ZH FH2S (A% BRZH 48 ~ 96 h IRF4IMIM Y1 A B
Yy TR, 22 A gt 2 L (1=5.362.,12.918
10.148.7.056,7.901.7.906 .3.389 .6.327 #il 7.828, 1
P=0.000). W#% 1.

23 AEHLANRKEETBINHMMIERZEEN
bkt

% Wi 20 th siRNA-YKL-40 4H iT % 20 Ji %%
(86.38 + 8.61) 1>, Ik T Bt X HEZE FN2s 0t B2, 43

B 1 PMRITERREZNE  (erdgiibs x 100)

oA (179.64 + 11.32)F1(176.51 + 9.26) 1, ZHH 4
1228 X (F =288.926, P <0.05) ; fd HE 41 ' siRNA-
YKL-40 21 . S R 20 Fnas (o ) B 20 300 5% 40 it 5000
94 (61.35 +4.98) . (65.68 + 6.42) F1(63.42 £5.71)
A, 2R IG T # L (F=3.180, P=0.53) ; B i 2
TR EEI & TR, 2R A5 FE X (=
8.827.29.676.45.165,3 P=0.000). ULK 2.3,
24 AREELANRKEEFEBNMAMEF YKL-40,
IL-4 F1 IFN-y EERIE

I i 2H AR RE 2H h sIRNA-YKL-40 40 YKL-40
{5 1# RNA (messenger RNA, mRNA ) FH X} £ 15 &
T BAPEXT B s (IR AL, 2 A Gt L
(F =21.019 £1 798.315, ¥ P =0.000) ; % I 41
SIRNA-YKL-40 2H 1L-4 mRNA X} ik & 4T
BFV X BRSO BEAT, 1 IFN- v mRNA AEXT3R
INEEFLIFN=- vy /IL-4 Y555 F BT B A2 X
4, R AR L (F=20.769 ,3.456 J% 9.933,
P=0.000.0.046 % 0.001); 5fgtFE4H L5 , i 2H v
SIRNA-YKL-40 41 . BH X B2 Fn2s H X REA T1-4

® 1 FAEEEENRSERZETRIMMILEERL LR

(Afl,xxs)
45 48h 72h 96 h
WZ Wi 2
SIRNA-YKL-40 41 0.31 +0.06"?% 0.49 + 0.08"2% 0.56 +0.10"??
[l oyt 0.49£0.07°  0.63=0.09Y 0782012
25 T R 051+008° 065+011% 0.79+0.11%
gl
SIRNA-YKL-404] 0.21+0.04  0.31x006  0.42=+0.06
BF 0T R 2H 023+005  0.33+007  044+005
75 FHXF IR 0.24 +0.06 0.32+0.05 0.43+0.08

1) SR ZS A AL H#, P<0.05;2) 5 [l 41 B Pk B 26 He
A%, P<0.05;3) S HEAL AR W 4H b4, P<0.05

FFA 3T HE 2

235 X B4
B2 EmARARERENRSEZTRIME/BIBEMRILE

SiRNA-YKL-40 4
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LR, 4 - SIRNA LR YKL-40 X 32 AW/ U TR U R G A8 52

[ RopitEtl

MRNA FXF 2k TR, 1 IFN- v mRNA YR

AT IEN- v /IL-4 BIREAL, 2R A g #E (e =
21.419.33.695.47.787.23.115.16.665.31.470.,11.699 ,
24.122 1 66.060, ¥ P=0.000). L% 2.
25 ARERENRKEEFBAMME YKL-40,
IL-4 0 IFN-y BEXRZE

W I 2 FgE B 2H T siRNA-YKL-40 41 YKL-40

B AT IR AR T BT B2 s okt B,
LSRGt s X (F=17.386.9.481, P<0.05) ; %
Wi 2 H SIRNA-YKL-40 2 1L-4 5 H A X Rk i 1

25 [ ARG
3 ERADARERENRSEE TR UMETHE AR

siRNA-YKL-40 21

T B EXT BELL A2 (% BEZH 17 IFN- y 28 P AR
FEIRAE AN IFN- y /IL-4 ¥ T P PE X B Fn2s (0
WA, 22 53 4o it L (F=7.810,3.990 F1 12.283,
P<0.05); 5flFEd] A, BEhi 20 siRNA-YKL-40
20 BAPEXT RELL R As (A B2 IL-4 25 (AR X ik i
I Fh M0 AIFN=- v 85 FAR 3k = AT IFN- vy /IL-4
PIRAL, 22 A Goit2# 7 X (1=10.115,4.874,19.059 ,
11.490.4.890.13.474 .11.886 .3.266 F1 10.634, P =
0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.002
F10.000), W3 3 FIKl 4.5,

R2 AEHEPANRKEELBNAF YKL-40./IL-4 & IFN-y EERIE (xzs)

I M2
SIRNA-YKL-40 24 1.72 £0.12V29 1.57 + 013929 0.49 £ 0.0792% 0.31 +0.09V2¥
el oyt 2.16 +0.15° 1.97+0.11% 0.39 + 0.09¥ 0.20 + 0.04¥
25 T R 2.19+0.17% 1.99 +0.14¥ 0.41+0.08° 0.21+0.05°
gl
SIRNA-YKL-40 24 0.31 0.09"? 0.34 £0.117? 1.58 + 0.08"2 1.38 +0.05"?
Elep oyt 1.02+0.05 0.98 + 0.03 0.99 + 0.04 1.03 + 0.05
25 T R 1.00 + 0.00 1.00 + 0.00 1.00 + 0.00 1.00 +0.00

1: 1) SR A AXTHEZE LA, P<0.0552)5 [Hl 4L FIPERT HRZH b4, P<0.0533) 5 gt FREAL AR W40 b4 , P<0.05

®3 TRELHNMNRS

BEEEBIMAMR YKL-40.1L-4 & IFN-y BARIE (xxs)

I 2
SIRNA-YKL-40 41 0.63 £0.0792% 0.65 + 0.07V2% 0.24 +0.05Y2% 0.37 + 006V
[ELEa ikl 0.81+0.09% 0.72 +0.08% 0.16 + 0.04% 0.22+0.07°
75 HXF IR 0.83 +0.10° 0.71 +0.06° 0.17 + 0.06¥ 0.24 + 0.09¥
fa 4l
SIRNA-YKL-40 41 0.42 +0.05Y? 0.35 +0.07Y? 0.33 +0.05%? 0.87 +0.07%?
[ELEa it 0.53 +0.07 0.45 +0.06 0.26 +0.04 0.58 + 0.06
75 E X IR 0.52 + 0.06 0.44 +0.04 0.27 +0.03 0.61+0.08

D)5 R ZS XA IR, P<0.05;2) 5 [RIZHBAPEXT B4 L%, P<0.05;3) 5 fd HELL AR W 41 e 4%, P<0.05
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SIRNA-YKL-40 41 BHMEXTHRAL 23 (XA

YKL-40 FEH

IL-4 FEH .

IFN-y &1

GAPDH

B4 EmARRERLAMMBH YKL-40,
IL-4 #1 IFN-y A FIX

SIRNA-YKL-40 41 BIPEXTHEZE 23 s B

YKL-40 #E

IL-4 &EH

IFN-v A

GAPDH

B 5 ERAPAERLAMEH YKL-40,
IL-4 1 IFN-y BAFRX

3 it

W M A foe R DL IR AT R e , AR
KRR EE LIRS s T e S A, R I S
3 o 120 L S A R ST K Ul s SRR DR,
TRBILTN B S 2%, Z2 0 J0E T AR AE AR L 2 5
W Wiy ¢ 95 1L 2 , ThL/Th2 P 2 38 BN o 76 12 i o
FErh BARE TR Y, YKL-40 J&—Fpse Bl A7k
Wy AEHR L AL AL HEIAE S ZH S E I | 20 g
SR TS R A e i AR R R AR 5
F IR0, 2 g (8 SV R AR LK YKL-40 JK-F- T+
e, L W M R R R N I E R A DA O

ASBIEFE AN 3 o R A R e 55 A R AT
ST TN PR B, e e H AU A e (8
R W2/ NG b BE RIS U TR L B
R RAE AR MIFR T , -1 JULAR A HE B S 47 1
I /N R Y BFTE RN, S A L i
PAREEIE I, e S L i) 2 B2 AT SR A I i

PR EEETAEH . AR B, kG2 siRNA-
YKL-40 41 48 ~ 96 h B 4 A (EIKTBPE
X R ANZS X IR, Wi 2H P SiIRNA-YKL-40 41 |
BAE X REZH A 2s (X BE AT 48 ~ 96 h I 40 g W 6 i
A EY R TR L, d B RN BRI LA
PSRBT SN YKL-40 &3k, 4l <
TE-H WUANMAE . ASBFIEA B, EERGAL h sIRNA-
YKL-40 41 siRNA-YKL-40 ZH 3T 40 i 45 0% T B 1
Xof REZE 25 (0T 2 % i 26 7% 200 R 5 v Tk
FREZH., 1 27 i /) B0 - i JUL A0 L S 3 8 TE %
Wit A R HEEE AR R TP YKL-40 JEPE i m] s
U REIERS AN AREL, 2P 3R YKL-40 25180 &
o 1ot R T 3 e R S LA G 5 SRR I
HES 5SIEEW, 5 Y HERFR LSS0

TF 5% 2 WS 8 M R E 2 1y S R ot TR TR 1) 4 i
M SAEERHEYIM G, AR TE M, YKL-40
TE Th2 375 510 RAE SN L 41 i PR 7 R ikt 2 4l 2 FE A
o R PE T BAE T, YKL-40 A] {1 Th2 434k K 36
Th2 $i . T Th1/Th2 -7 2% I 78 R iy 2 s h & 45
FEEAE W, AF5E B9, Th 40 b Sl s v iy
YA F7E ThUTh2 M Ak b & 48 SR T, o,
I BUAA LA 5, 4 IFN= y el {2 ik ) Th 234k, i 1T
RIGHAR -, 40 IL-4, A SE] Th2 J3fk . Ao
7R, R T SIRNA-YKL-40 2H [1-4 J:PRFI & (A
X 2 35 YA T B X HREH A as (3 % R, 1T 1FN-
y AR A X Rk 2 F IFN- v /IL-4 ¥ 75 F
BFV: o BEZH 2 6 B AT, S dE R 2 HR A, g g 2 v
SIRNA-YKL-40 41  FPEXT B2 A1 2s (X RE 2L 11-4
FERAEE (AR Fak s 3 TH R, T LFN- y SRR
PR 23R TR IFN= y /IL-4 YRR, TR 2w /N B
SOE R LA rh A R IL-4 AT IFN- y TR
FIRSEH  BEIR ThUTh2 A7, T S8 kR
i SN B SE TS TRE S R YKL-40 Zik,
AL/ IL-4 35 EdE IFN- v 2635, 1§ IFN- y /IL-
4 HAERETIE R, M IE Th1/Th2 A7, $27m YKL-
40 ] BE 3 1 P IL-4/IFN= 2 7 R 25 1 52 B0 %)
PAE SN I3 TG SR o A S IR S s, FE A
IE RS TEEE I ULAEME P YKL-40 23k)5 , IFN- v /
IL-4 FA AT T, 28 5 1 nT 68 1E 5 B BE
LA EA —E i B FRRTT B  , 7E— Y
AT 43S IFN= y /IL-4 P-4

ZE LR R YKL-40 Fakn] J] <&
BESE- Ve LA 3 58 ST A%, AT RE S 7YY IL-4/IFN- v

- 20 -
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HhE 4, 45 SIRNA TLER YKL-40 X 3 MM/ Bl S - 1 LG B B 7 1 S

RARARZS T A S JAE S A O, (HE A AL
1l i gt — 2RI ST A

%

Z % XX Wk

[1] 730, R, Xf&4, . 2010 455 2000 4F FF E AT LE XS
A PR L[], AR ZE R RN IR 2= 7, 2015, 38(9): 664-668.
IDREES M, FITZGERALD J M. Vocal
bronchial asthma: a review article[J]. Journal of Asthma, 2015,
52(4): 327-335.

AMIN K. The role of the T Iymphocytes and remodeling in
asthma[J]. Inflammation, 2016, 39(4): 1475-1482.

SIDDIQUI S, REDHU N S, OJO O O, et al. Emerging airway
smooth muscle targets to treat asthma[J]. Pulm Pharmacol Ther,
2013, 26(1): 132-144.

[5] LIBREROS S, IRAGAVARAPU-CHARYULU V. YKL-40/CHI3L1
drives inflammation on the road of tumor progression[J]. Journal
of Leukocyte Biology, 2015, 98(6): 931-936.

USEMANN J, FREY U, MACK I, et al. CHI3L1 polymorphisms,
cord blood YKL-40 levels and later asthma development[J]. BMC
Pulm Med, 2016, 16(1): 81-86.

YUAN Y, YANG B, YE Z, et al. Sceptridium ternatum extract
exerts antiasthmatic effects by regulating Th1/Th2 balance and

2] in

cord dysfunction

[3

-

[4

o

[6

d

(1

the expression levels of leukotriene receptors in a mouse asthma
model[J]. Journal of Ethnopharmacology, 2013, 149(3): 701-706.

ROGALA B, BOZEK A, GLUCK J, et al. Prevalence of IgE-
mediated allergy and evaluation of Th1/Th2 cytokine profiles in

8

—

patients with severe bronchial asthma[J]. Postepy Dermatol Aler-
gol, 2015, 32(4): 274-280.

21

[9] MATHIASEN A B, HENNINGSEN K M, HARUTYUNYAN M J,
et al. YKL-40: a new biomarker in cardiovascular disease [J].
Biomark Med, 2010, 4(4): 591-600.

oo, JEERE, RPN, 45 WIST PR /A R) B S A Y
T2 Wiy £ 257 1 2R3k B T B i P R DG M (). vh AR PR AR AR 25
JZ i ZR, 2015, 9(4): 302-306.

KIM MJ, HONG JY, LEE KE, et al. Effect of cholesterol de-
pletion on interleukin-8 production in human respiratory ep-

(10]

(11]

ithelial cells[J]. Allergy Asthma & Immunology Research, 2013,
5(6): 402-408.

H 3, AR, 2RI, 45 YKL-40 R4 308 1R 40k 1L-8 X 32
SR AN NI ANE RS B RE R [3). b [ e ARk, 2014,
30(12): 1591-1595.

LUCINI V, CIRACI R, DUGNANI S, et al. Antibiotics counter-
act the worsening of airway remodelling induced by infections

(12]

(13]

in asthma[J]. International Journal of Antimicrobial Agents, 2014,
43(5): 442-450.
[14] LEE CG, ELIAS JA. Role of breast regression protein-39/YKL-
40 in asthma and allergic responses[J]. Allergy Asthma & Im-
munology Research, 2010, 2(1): 20-27.
ROGALA B, BOZEK A, GLUCK J, et al. Prevalence of IgE-
mediated allergy and evaluation of Th1/Th2 cytokine profiles in

[15]

patients with severe bronchial asthma[J]. Postepy Dermatol Aler-
gol, 2015, 32(4): 274-280.

DAS M, TOMAR N, SREENIVAS V, et al. Effect of vitamin D
IFN-vy, IL-4 and Thl/Th2
transcription factors in young healthy females[J]. European Jour-
nal of Clinical Nutrition, 2014, 68(3): 338-343.

[16]
supplementation on cathelicidin,



