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AN FE I microRNA-24., YKL-40
5IILERES MR RIHE X

ZHL, 2R, 8RN, T
(1. ARTE - ARER #BF, #T AR 321300; 2. L AFEFRHELEER
WA, T AT 310052)

HE . BE IR iTm A X B ILIN A f27F microRNA—24 (miR—24) = YKL—40 & 5 K F 49 1L,
B G feeia 7 e MR, ik R 2018 F 9 A—2019 F 4 A it KFEFHEMEILEER
AEBR 69 117 Blyma it X BOUAVE A S 3640, BRI HA 30 43 AT AR L EE A ST, KA bk
B R A Bk RO A S R f i miR—24 mRINA, BB &5 R R 3o & f iF YRL—40 4%, #5 sedbn)
FIUAME R R ((PTEF/tE ), R Sxtmasatart, L1040 f iF miR —24 mRNA ABx &k FHAK (P <0.05),
7 YKL—40 A&7t 3 (P <0.05), EaM & &)L F miR—24 mRNA A5 & & FH 422 £IUK, = YKL—40
AFE (P<0.05), RETS LSS AT/E i miR—24 mRNA A= YKL—40 89 2104k, £ F A%t 5FEL
(P <0.05); it 2E MR 204K T A @ 20 AedF 4520 (P <0.05 ), 3245 2K T 28 (P <0.05 ), % Pearson A8 X 57,
38970 B )L miR—24 mRNA 5 YRKL—40 £ A A8 (r =—0.297,P =0.000 ), 5 (PTEF/tE £ EAA%(r =0.422,
P =0.000); %9k YKL—40 5 (PTEF/tE 2 fiA8% (r=-0.394, P =0.000 ), it & miR-24 mRNA F=
YKL—40 F ik K-F A — A2 E LT R Bem il X B URAE = R E . MR AA 67 R, THFIEA

BT .
EHE . MR BERE ; microRNA—24 ; YKL—40 ; Mizhak ; TmAM £
FESZES : R563.1 XEAARIBE . A

Correlation between serum microRNA-24, YKL-40 and virus
infectious pneumonia in Children

Han-wei Wu', Zhan Wang’, Mei-yan Lii', Yi Wang'
(1. Department of Laboratory, the First People’s Hospital of Yongkang, Yongkang, Zhejiang 321300,
China; 2. Department of Urology, Children’s Hospital Affiliated to Zhejiang University
Medical College, Hangzhou, Zhejiang 310052, China)

Abstract: Objective To investigatethe clinical levels of serum microRNA-24 (miR-24) mRNA, chitinase-3-
like-1 protein (YKL-40) in children with virus infectious pneumonia and their relationship with pulmonary function
and clinical outcomes. Methods A total of 117 children (in 2 to 11 years old) with virus infectious pneumonia in
our hospital from September 2018 to April 2019 were enrolled into the study. At the same time, 30 healthy children
were selected as healthy control group. Quantitative real-time polymerase chain reaction (QRT-PCR) was used to
detect serum miR-24 mRNA. ELISA assay was used to analyze serum YKL-40 protein. The time necessary to reach
the peak expiratory flow in tidal breathing over the total expiratory time (tPTEF/tE) was detected in tidalbreath

pulmonary function test. Results Compared with control group, there were lower miR-24 mRNA levels and higher

ek B < 2020-01-22
[E{57E# | £JE, E-mail : wangzhan@zju.edu.cn ; Tel : 18858122272

- 30 .



THEBURE R

530 %

YKL-40 protein in children with virus infectious pneumonia (P < 0.05). And there were furtherly lower miR-24

mRNA levels and higher YKL-40 protein levels in severe pneumonia children than that in mild pneumonia children

(P <0.05). After treatment, serum miR-24 mRNA levels in fully recovered or improved children were increasing than

before treatment (P < 0.05), meanwhile YKL-40 protein levels were decreasing (P < 0.05). But the differences of

miR-24 mRNA and YKL-40 protein before and after treatment in invalid group were lower than those in cured group
and effective group (P < 0.05). Before treatment, miR-24 mRNA was negatively related with YKL-40 (r = -0.297,
P =0.000), and positively related with tPTEFAE (r = 0.422, P = 0.000). Besides, YKL-40 was negatively related with
tPTEF/E (r = -0.394, P = 0.000). Conclusions To a certain degree, miR-24 and YKL-40 would reflect the severity

of disease, pulmonary function and clinical effect in children with virus infectious pneumonia, which can be provide a

clinical supervision.
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UM g 2 ) LRRR WBR, >50% L B 1R
Yus ik & T SRR . AN s R A . %
TIRARTERT R B B AR, B ER R  Br
TGRS RE . WFIRIE A B 7 5540 T R | R KT Rl
RAGAT, EGMILER A . RTERyT S
i, FHRARA A DR TIPS R L I
PRYT SCRN 3 f H By LA S22 A I R . YKIL-40 J&
TR s BORER 1, 5 RE RON B UTAR G,
I ELE RS 1Y & A & SR B vp & % F AR
FH P 2R AR RS, YKL-40 78 32 R AR il %
LM SR, I HaT T B2 WA
& E LR MU . KORTHAGEN 28t % B, ity
TV YKL-40 5 5 5 il 2F 4 Ak 8 55 1l 2 60k
Koo AEJE AR BEPE R 28 £ LI A A B i M R
SR WAEF R, FAM 5 BRI MR 2 HE AT
FRRHAAREN:, Sy ABIREf, K L
IR FHR AN microRNA (miRNA ) 1E GG A5
EFE R AY) AT A R, YKL-40 Ffh 5L
I CHIZLI /& miR-24 [ F IS ™, i AR Z W5
WAESE, miR-24 TEAAELNE HLJE T I RevE LA .
PR AR SIZ GG 53 Wi TR 2 B 2 e I ) L2 B e 27
PR 4 LI miR—24, YKL-40 55505 ™ #HA2 |
i e & BUR BIAHSEM: , LA 38 Sl R T iR
IRI T IS ARYE , BUREWT

1 #AREFE

— g TE Rt

YEHL 2018 4F 9 F—2019 4F 4 H 7EWVL R 2F B
Bt E JLEE BEBeAEBe ) 117 B B i 48 s LA Ry s
S, Hor, Bk 74 ), bk 43 AR 2 ~ 11 %,

1.1

T (534+245) % fidwEE 37 B, PFIRGE G
FoiE 314, BIFUEOREE 19 6, BRRE 12 4], E4ni
JREE 11, EBYgEHE 7 0. AR . D3% (JLiE
FEDXARAF PR 2 3 BRAE M (20134837 )) " XTI E
PEIT 2 R E T 2 2 Wit 5 @2 NG 7 F A2
T EL 45 G D G A I B R S v R BLAR 5 T
B HRE 9 BILTF L 2 A LNBRE] AT K LA T B I
2 @Bl W NS FB ARG R . HERRAR
e OB IR . B PERHZEME T . MR 2E ;
Q2B ERAER N ; QM H I T RERAT ; DR R
Gigms s ®FERMELIR ; @R EFFIGERRY . A
[ TG 5 A il . e R MG A XE T 4 . ) AR R
AR e fa ARG, L3 30 SR Rt HRZH . 4 A bRtk .
O SRR BRI 28 B LADCEC 5 @JCHemt i
Pl 5 I 3 AN N T IGE B s 5 @& F
FRAE RN AP A FR AR IR R . AW i B Befe
PR Lot
1.2 FEMFIRILH

MasterScreen Paed AUiZREAL ( fEEHRME 2 H] ),
One Step PrimeScript cDNA Synthesis Kit L SR
H1 SYBR Premix Ex Taq™ &7 & ( H A TaKaRa 24
A] ), YKL-40 ELISA 157 & (£ R&D A#] ), FIE
FMEIR (L FERER A RAR, At .
20150114 ), B3 RIEGR (IRHAE - kB 25
FHBR A, ArEiES - 20150103 ).
1.3 B AE

FA UL IR 212 J5 3 ki 8 1 L 35 MR 4
10 me/kg, 1R /d 5 & -4 TR IR e 257 i Dk iR 12 o] 47 25
ZHESWE (0.125 g % T 250 ml A= BEER /K ) 10 me/ke,
LR, 7dR IADIFRE, SAMNATIRI . Bi0% .
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FREEXREIRIT, 1 ~ 27 REE, RERES K
FrAs,

1.4 RKiUERR

141 ik YRKL-40 BT BJLABE IS 28—t
[ R AL ERIK L 6 ml, #E 20 min, 3 000 r/min 0>
20 min, B5.02K42 10 em, BUEYE, 2R YKL-40 ELISA
A S I YKL-40 & & .

1.42 ik miR—24 mRNA R ¥ER 1.4.1, &
US> MLTEARAS, BIA Trizol X7, HEHUMTE & RNA,
K] Thermo Fisher miRNA First—Strand ¢cDNA Synthesis
Super Mix 12 7 & i#F 17 300 %% 5% S B A2 78 cDNA. K
JH SYBR Green % 17 52 i} 2¢ ' i & 2R & Wl 6% S )
( quantitative real-time polymerase chain reaction, qRT-
PCR), VKIBHHECH] 10 w1 PCR MR R « IER 1054
£ 0211, 2xSYBR Green I Msater 51, ¢DNA # g
Tl, &8 £ Tk, PCR MM 95°C T 1
5min, 95CZEME S5 s, 63°CIEA 30 s, 72°CHEMH 30 s,
I3 36 MG, M 60°CLEIETHE 97 CLARLE AL I
EIOUES, efliEmihde. D/hr+ U6 fEhNZ,
PL27 " R H B A ik i 5 1P A L& 1.

%=1 PCRS3|#FE7I
Bk KE/
S Gt
IRE /G bp
miR- 1E[A]: 3-GCCCCTACTTCTCATGCTTTTAG-5'
63 268
24 JZh]: 3'-CTCCTACAGCCTCTCCTACATGT-5'
1E[: 3'-TCATTCGAGATCAGGGCCA-5'
U6 60 275
JZh]: 3'-CTGTCCTGGACTTACACATAGCT-5"
143 #ACFEEE TR R H B IJLE R 5% 7K

AABES HARMERRS T, W E&EmE, R
MasterScreen Paed 3 JJili 2y GE SR £ ) L = W fiki 2y
i, THEIRIERTR L ((PTEFAE ), RPFIGAIFA M4 H
FR RS R] 55 P ) 2Z L o
1.5 ImERSTROIEM FR

HE  BJURARIERI G, IR E RS, HiW
B X A LA A o I kL SE 4T Ok 5 SRR . R L
e PRAEAR W 08, AATRUI S I, Ml X A ddidr
7RI S FEA BORHR I 5 TERK - AL HEAERT
BT # . BAE (%) = CARE + 415 ) 1 51
5 x 100%.

1.6 SitEHE

Bl /AT R FH SPSS 17.0 Geit i gkt
PR = bpmiZs (xxs) TR, HBH Kl 22455
Mr, PE—2L P L3 LSD—t A5 5 AR &40
Pearson 7%, P <0.05 WZERABGITHE L,

HR

21 JfREMMAE)ILME miR-24 mRNA, YKL-
40 FKikKFE

X PR 2H 5 525 2H 1195 miR—24 mRNA 1 YKL-40
TRV LR, G ka3, 22 A G2 (P <0.05 ),
SE62H 17 miR-24 mRNA A X 3 ik B8 500 BRI AL,
M YKL-40 & R il m . Lk 2.

2

&2 WAIMF miR-24 mRNA. YKL-40 &H

FikKFEE  (X+£s)
215 n miR-24 mRNA YKL-40/ ( ng/ml )
popiikicl 30 1.00+0.18 21.17+ 6.43
SEH2H 117 0.83+0.15 66.59 = 17.48
R 5.309 13.964
P 0.000 0.000

2.2 A EIEKRFEEHFIESRILME miR-24 mRNA,
YKL-40 FRixKF

ANTRVAE S M AR SR s B S T R
4 I 40 B R g L M 7 miR-24 mRNA Hl YKL-
40 FRIXKF-HEL, S KT 2081, Z5 5%
TR (P >0.05), HAE 5 F4E £ LI miR-24
mRNA I YKL-40 EihKF LA, & fale, Z5A
GiitE L (P <0.05), HAE M4 £ LI miR-24
mRNA A X 3R A AN, 11 YKL-40 & 8 . W
3.
2.3 fREMMARILBIGKEE

BT E, 73 BIERJLIG AL, 26 L BERT
AR X G Sk g s ATS A AR DR AR AR AR, 14 4]
LI AEXEAT, 4 BB LAET .
2.4 fREMAKSILE TG E miR-24
mRNA. YKL-40 RiEKFHT

i B M 9 £ LS [R) B 2H A7 BT S LS miR-
24 mRNA 1 YKL-40 M2 {H LA, &7 2001, 5%
ALitEE L (P <0.05) 5 i 2wk 2H 0% T2 i 4 Fn
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£ 3 AEIGKFEBSEAES)LIE miR-24 mRNA #1 YKL-40 EARZEKFELLE  (rzs)
I R BT n miR-24 mRNA  YKL-40/ (ng/ml) | |Ifi G EERAE n miR-24 mRNA  YKL-40/ ( ng/ml )
AF I A2 W
2~ <% 85 0.81+0.17 66.12 + 16.53 TRIE 81 0.88+0.13 54.23 + 14.80
7~11% 32 0.86+0.15 68.73 + 17.09 i 36 0.72+0.17 81.71+10.25
t{H 1.462 0.754 i 5572 10.009
PAH 0.146 0.452 Py 0.000 0.000
PES Il
% 74 0.84 £0.16 67.34 = 17.41 T 37 0.84 +0.12 65.87 + 17.11
s 43 0.83+0.15 65.59 + 16.93 MPUGE G R TE 31 0.87 £0.16 68.26 + 17.85
t{H 0.333 0.530 R B 19 0.81£0.15 64.53 + 16.80
P 0.739 0.598 Ji 12 0.82+0.14 63.21 + 14.98
Jiti 5 2 74 LM 2 11 0.81+0.14 65.69 + 16.76
SN 5 59 0.84+0.13 64.42 + 18.49 EB Ji 7 0.83£0.13 66.74 + 18.25
BHELREM R 35 0.81+0.15 67.21 +18.19 FAd 0.602 0.204
(] PN 6 19 0.84+0.14 67.05 + 16.92 PiE 0.699 0.960
HoAle 4 0.79 £0.14 65.17 + 17.12 BT R
FiA 0.492 0.215 b= 52 0.80+0.13 67.85 + 17.63
P 0.689 0.886 75 65 0.85+0.16 65.43 + 16.84
1 1.823 0.757
P1 0.071 0.451

IR (P <0.05), GFsA i THma (P <0.05), UL
%4,
2.5 fREMEMREILIBTEIME miR-24 mRNA,
YKL-40 5hhiThee iyt X

2t Pearson A & 43 #r, 6 Y7 B & L AN JE 1L
7% miR-24 mRNA 5 YKL-40 & 17 4 ¢ (r =—0.297,
P =0.000), 5 tPTEFAE 5 1FE M 5% (r=0422, P=
0.000) ; %3 #b 1Ml 7 YKL-40 5 (PTEFAE & 11 #H 3¢
(r=-0.394, P=0.000 ), WL 1,

*4 TEBELILATHIEMLE mR-24 mRNA
M YKL-40 R ZEE L

215 n miR-24 mRNA YKL-40/ ( ng/ml )
e 73 0.11+0.03 -36.75+9.83
IR 26 0.09+0.05" -30.67 +9.45"
FEEELl 14 0.04 +0.03" -597+4.85"
FAE 23.380 64.610

Pl 0.000 0.000

e OS5PZMAH LT, P<0.05; Q5HHH L, P<0.05,

150 40 1 40 1
. L] .
., 30 1 fe 30 1 : ‘.
100 . L e
Sl‘ D .‘.3. ) § 13 ‘L2 > g e oh o
A = 20 ke * & 20 1 : hates o
e = . ) a e . .
- A Ve a (AR,
50 = . R
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3 iTit
LN 9 St 45 M IX L BE e i) 5 DL, T
SEAEAIRTHT L T BRI B ILAEREN
WBITIE, 4 BIRET:, ¥k <5 H L, FREE. M. %
DA ACTRAA | A A A R | R T 4R 1 = e SR
AHAES T4 P AR BRI A, R AR . 2
WL HEOCREY), DIRAREBRAT. A I
AT B2 E B R LB BB . BRI AR
R 28 BUL, Horp ATBE B . WPIGE A N 8
BRI RE . R SR e 2 W, R T SR A A
DRI LAk ARIR Y7 H A T S A AR . (R il e i
BT 2 A ESM, G RAEIR A SLA,
WEE LA L. C RN . BRI i 12 W
FEARI R SRR, TGS TR AR L I
PRIT ORI B VPA ™ o o5 s R I 4 B 2, A Rk |
S| BHRAE, FHRA PSR Ve bR H R
PR A TR, HA T EE I RS AN
YKL—-40 J& 20 4Fi H JOHANSEN 4§ ' & #8 i) —
KA EUREE 1, 1 GHIBLI 2N 4wt , J& T GHIS
FEEMM RN . 5 H AL GHI8 7% 2 Wil 5 1 4
TN, YKL-40 {CEAT el as G008, ANEA5E
REHE AT, RN AGE RAE MR R T &
VERH BN, GOMEZ 4524 " &P, YKL-40 7£
W R NS TP SR BT, RSy RE
Ko JAMES 25273 " Al o BN 1 BEL 2 il s £ 3
I3 YKL-40 &t R hn, I BT/ A ™ &
PRI | ATE RN ST BR P A PEAT PR AR . YKIL-
40 ELA 55 4 B Y 70 IO e v B R AR S IR P 4, T
GG ANV R FE T, AN A RE RN
AR R AE R " HATIRIRET YKL-40 iR
ZHFE FBIRE R AN IR M RAE SR, AR BT
fifi %6 BYRIFFE R /. YKL-40 J& T4EaveiisEr, &
TR H TG AL 0 B g AN A R A, AR &
P, SETETEG S LM YKL-40 &SRl )L #d
WA S35 T EL R Al R R UL TS YKL-40 7%
A FMEBGEIL R TCE R, Ui YKL-40 Af
BEAN S AN IR YA 56, i ELE Mo BE AR A b
IaeERF. 54h, HF YKL-40 5 C J b & H Al
R 22 i A R -2, R TR R e S i A
MR, EE R R T, MR S X
TR AR, I YKL-40 J- AR 2Pl 48 ik S
febm, ARJRAE UM AR R AT — 2 S %

.

AWFFER LI, FAREM 4 LI YKL-40 & &
FHE R, MEURTE . PURR LR EIRITIE, R
AR5 HOL LTS YKL-40 2 5 2 A%, 3X )
FEAESE YKL-40 A] g 38 iof B 26 K - [y 52 e, 2 5 il
HABERIAG. TANG 25 ™ &P, YKL-40 n] DLig it
MAPK/NF- k B {55 53l A i 08 b Ak B
YN R -6, HAMENER -8 FMRRH T, HMEiEL
S NN AR FUE A T . e ARl
WAESE, L35 AR PR YKL-40 it 5 S e il
RBFIRIE T HRRE B YIMC, IR B BUs
(ST FERG R 2 . ABFSEIESE, M YKL-40 5L
tPTEFAE 2 HAHE, I FARZFHB B/ B LEAA
RERC A I D RER A, i AR Z 48 bR th AR o8 438 FH T L
H, IR S s gk A 8 )L tPTEFAE, tPTEF/
tE TR I RERY B8R —.

BRILLASN, HEER miRNA 2 Wikr &4 /Y i 2 Fds
P — 2 IR A . — 7 TIPS miRNA 2 H
ATERSEITS, BREE, BUSHERGS 5 D1 —0
1, MEFIMZ 0T, 250 miRNA A& 25 R 3
W Ee T, HSH &R MR A A R A
o, HIEEE# IS miWalk, TargetScan6.2 . PicTar
SRR PE TN miR-24 F1 CHI3L1 HAT#L 45 K &
A58 L3 miR-24 mRNA 5 YKL-40 & 7 A1 ¢,
117 H-5 LRI Em R . Il ae X His A —E i)
KFo LIN G235 5 it g 2 08155 S8 A K BUB
Vi uESs, IM5E miR-24 FE i 15 A USRI v A1
1177 miR—24 119 &K 1T B 08 410 6 A 353453495 0 2 o P
TG, X SRR AR5

g5 L TR, BT ST I RO R W 4 5
J& . I IRIT AL FEEAMEE AR AR , Bz 20
ARG T, ARSI AT L miR-24 mRNA
FIT YKL—40 A w5 A B HE K JA YT 1T 5 235 7K
(AEAk, UESEH S5 LG TR R A — 2 B R
Hrr, 17 miR-24 mRNA 5 LS T b5 (PTEF/
tE EIEAHE, T YKL-40 5 tPTEFAE ZHAAHE, )
I35 miR—-24 mRNA Fl YKL-40 5K 4 B TiF44
St AT RS2, DT M I RIS T 3 HEAR R -

& £ X #:

[1] Eul, BEZIF, 4y, 55 ekt XIRASE i 98 367 1E
Ji& (0], W IR L 2019, 24(3): 559-562.

. 43 -



AR B2 Ak o530 %

[21 #C, B , thRF . YKL-40 7E SR th p e i X S
SHEFEITTIERE (], BEARFTT AR, 2016, 29(8): 883-888.

(3] 2R B0, IV, RIBUE, 4 . MP-IgM, YKL-40, APOCI #i
TL-6 15 L2 S JFRI9& 697 MBS i RS [T]. FRic s s
HIFIR , 2019, 26(4): 576-579.

[4] KORTHAGEN N M, van MOORSEL C H, ZANEN P, et al.
Evaluation of circulating YKL-40 levels in idiopathic interstitial
pneumonias[J]. Lung, 2014, 192(6): 975-980.

[5] ZHANG J J, ZHANG N, WU W, et al. MicroRNA-24 modulates
staphylococcus aureus-induced macrophage polarization by
suppressing CHI3L1[J]. Inflammation, 2017, 40(3): 995-1005.

[6] DENG X, LIU Y F, LUO M, et al. Circulating miRNA-24 and its
target YKL-40 as potential biomarkers in patients with coronary
heart disease and type 2 diabetes mellitus[J]. Oncotarget, 2017,
8(38): 63038-63046.

(7] shAeBE s LR A Pl (i LR MR 2R D14y
JLEAE AP SAE LS # 2013)[J]. AR LRI | 2013,
51(10): 745-752

(8] MM, JR . AL AT EHR S I hs-CRP, PCT %4
W LZE A IR RBFST [1]. BV B3k , 2018, 47(4): 530-532.

[9] JOHANSEN J S, WILLIAMSON M K, RICE J S. Identification of
proteins secreted by human osteoblastic cells in culture[J]. J Bone
Miner Res, 1992, 7(5): 501-512.

[10] GOMEZ J L, YAN X, HOLM C T, et al. Characterisation of

asthma subgroups associated with circulating YKL-40 levels[J].
Eur Respir J, 2017, 50(4): DOI: 10.1183/13993003.00800-2017

[11] JAMES A J, REINIUS L E, VERHOEK M, et al. Increased
YKL-40 and chitotriosidase in asthma and chronic obstructive
pulmonary disease[J]. Am J Respir Crit Care Med, 2016, 193(2):
131-142.

[12] GUERRA S, MELEN E, SUNYER J, et al. Genetic and epigenetic
regulation of YKL-40 in childhood[J]. J Allergy Clin Immunol,
2018, 141(3): 1105-1114.

[13] TANG H, SUN'Y, SHI Z, et al. YKL-40 induces IL-8 expression
from bronchial epithelium via MAPK (JNK and ERK) and NF-
kB pathways, causing bronchial smooth muscle proliferation and
migration[J]. Journal of Immunology, 2013, 190(1): 438-446.

[14] FsEa, K5, By, 5 . ol 1 40 S EAEiJE 45
JERIORFAIESY (9], 920l i 1L A s 4% 5, 2018, 26(5): 150-
152.

[15] LIN Y F, YANG Y. miR-24 inhibits inflammatory responses in
LPS-induced acute lung injury of neonatal rats through targeting
NLRP3[J]. Pathol Res Pract, 2019, 215(4): 683-688.

(JE5 4wkt )

A REK  RIED, TR, BIEH, % . 4N microRNA-24
YKL-40 55 L EE M A e (7], op AR B 22 24 L 2020,
30(12): 39-44.

- 44 -



