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Abstract

The objective of this study was to explore the association between changes in serum DUSP1 ex-
pression levels and the risk, severity, and release of relevant inflammatory cytokines in children
with asthma. Methods: A total of 152 patients who visited the Department of Pediatric Respirology
at The Affiliated Hospital of Qingdao University from January 2020 to February 2021 were se-
lected in this study. Among them, there were 52 children with acute asthma exacerbation, 50
children with chronic persistent asthma, and 50 healthy children. Serum levels of DUSP1, tumor
necrosis factor-alpha (TNF-a), interleukin-1 beta (IL-1p), IL-6, and IL-17 were measured using an
enzyme-linked immunosorbent assay in the laboratory of The Affiliated Hospital of Qingdao Uni-
versity. Results: O The serum DUSP1 level of healthy children was the highest, followed by that of
children with chronic persistent asthma, and that of children with acute exacerbation was the
lowest (P < 0.001). @ The serum DUSP1 levels were negatively correlated with asthma exacerba-
tion risk and severity during acute exacerbation (P < 0.05). @ In children with acute asthma ex-
acerbation, serum DUSP1 levels were negatively correlated with TNF-«, IL-16, and IL-17 (P < 0.05),
but not correlated with serum IL-6 (P > 0.05). @ In children with chronic persistent asthma, serum
DUSP1 levels were negatively correlated with serum TNF-a and IL-1f levels (P < 0.05), but not
correlated with serum IL-6 or IL-17 (P > 0.05). In healthy children, serum DUSP1 levels showed no
correlation with inflammatory factors (P > 0.05). Conclusion: The serum DUSP1 levels have the
potential to serve as a biological marker for predicting acute asthma exacerbation in children and
are closely associated with the release of inflammatory cytokines during acute exacerbation and
chronic persistent periods in children with asthma.
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1. 518

SCAEBERG (Bronchial Asthma), /& ) LEE i WIS PRI GE O, s LB AR TS . BT
20 4F Py FR ] )L 28 B 55 22 DUAE 10 AR 39N 50% A b e LG, g h X ) U K A s 7.57%, O
KIEEZ A1) BTG 1AL T 058, SRERE. e, RN R, st
B A A5 5B S M VIR OC[2] Forh T 200 B 1) e 2 SR A8 A 10 i 8 0 it A v O FH Rk B A 9 23
W R[3]. ThUTh2 4Hfi ) e KT S 5 1 W (R A0m[4], ) LEEBE R 22 3R 30N s R AE (R L Py
B B SRS, oo R R A, RIS, EER G LA, WSiE, 2015~2019 )L BN
FET-3 R 0.02~0.03/10 Fi[6]. 7E)LE B B 1T, BV E TR AED SR ED, RITFALEE
Wit ) L 28 1) S R AR DSOS 250096 97 B ROBE[ 7] 6

WUKE 5+ ME W B2 B 1 (Dual-specific Phosphatase 1, DUSP1) th #% & Ny 22 4 J& % 1k & [ ¥4 B
(Mitogen-activated Protein Kinase, MAPK) 2 1 (Mitogen-activated Protein Kinase, MKP-1), ##]#7iEsE
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YR /M 5 8T S (Extracellular Signal-regulated Kinase, ERK))4F M BERR R [8]. E 4b2:FRiE,
DUSP1 JE5BIE T 40 Thl b B F5 /9[9], H. Th/Th2 40 G ey 2 5 ) L8 S0 B e A& HL I 1
BIF FELE [ P AR & 0 SRk A #3 DAIESE[10]. DUSPL S <8 b 7 240 it Hp i g aok 0 s o2 iy o e R 55 IR 7, 78
SR N A R A B R BRI [11] [12]. uk4h, DUSPL @I #I MAPK ik, Fid@id p3s i
ERK1/2 5 5l #8 2 5 WM 1 R [9]. E A7 0T 78 KL, DUSPL bl #ji] M1 Y Bzl ig ik, f
E M2 B S RAN BTG4, G iR R T ER R i B R AE A [13]

AHFIE B EIR T M DUSPL 7E B iE LA 281k S -5 8 i AR XU | 77 B R FE DA K5 8 E 4 i [
THIKFR,

2. 75k
21 FARMR

£ 2020 £F 1 7 & 2021 £ 2 A WIIE], £7 8RR B LERFIRRE, JLikdE 1 52 44 B Sk A AE
WLE AN 50 44 Rl 8 Mk RR S E eI, JFIEE T 50 A MERE)LEE, fEouf@Ron A, P LE R4
ROHRAE 1 2 14 D208, FAUEAEFE . VEA). Bm. R B SR A IR R AL L JC B

2.1.1. PNERE

1) fré OLESCRE N2 W5 PR 18R (2016 450R)) H 2 WibriE[14];

2) FRXIWFFRARIE, FHEE MG R

3) HEZY;

4) ZACHE R FALRT

2016 KfzF w77 TR WG 12 Wb o «

1) RERAENG S U, S R, 258N R AL WE L R PO R
183N LA B BE I A (A K SR D) 555 0%, H LE AR TA) A (BR0) 175 =R AR VR B Jail o

2) RAEBTEXUI O] [ S BOE S vRig 1, DARPASAE v MBS &, PSR

3) IRREARFIARAE 2250 B i v 97 A AUER B AT %A

4) BRAMLABZR AT SR I S R AR e .

5) I PR BLAS S 35 (U JC B it g S B NS ), B A /D RS DAR 1 3 O GIF SEAFAE i M S IR S PR
a) XAEET RIS AYE: N B2 ZARBESN (Wb T LR )€ &% 57 200~400 pg)fa 15 73802
—FPH R E(FEVL)IE I > 12%; b) HLRIGIT GBS ThAESGE: A TIRANE B i M (E) b =
Wiad7 4, FEVIIEIN >12%;: @ SCRE KRG © AR S (PEF) H 28 3 (L I
2 JE)BME > 13%.

FFé 1~4 2580 4. 5 %%, AILLZWT e .

2.1.2. HiRRARE

1) AFFERROR . HEE A T AR AT

2) A A A e 0 B At T 0

3) KujEIL;

4) I VY JE P A B A P TR R T IR B At G 2 0 1) 71 R A 2 AR R
T RO B KM B E Bt A il Tl 2 58 Bk P A8 T T 01
A=,
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2.2. SRS A3k RA ELISA ERMBTEMFTFR IL-16. IL-6+ 1L-17. A TNF-a &Ik F

@ IL-1B8+ IL-6. IL-17. A TNF-a f0lll: F & R2EM B ER R IR HARD IR T

PRACREE: ISR GA M ARl SR MAPEARAA M), BUNE 2 mL, M3 (EDTA fiikt, K

R ME) 1 A

BT B 4 /NP, E/0 1000 g B0 10 208k, BB A I S AG

@ Iy DUSPL il >R A SURE Sk 2 il 1 k)& (b GO A =), SR ELISA ¥

K3 1fiL37 th DUSP 7K°F- o
2.3. Gt EE

R SH M T SPSS 17.0 S AT AT AbBE, S HCORL R SO T 40 50(%), R HORHAS 5
& FREZE(X +5)F05 . WHRRHOFALE LRI 2 K%, HEHER IR Pearson HISEAMHT, 0L P <

0.05 J % FH Gitt 2 L.
3. R
3.1. ) LAYIG RS R B R BR

52 g nt Stk R AE R LEE . 50 B8RRI JLZE AN 50 {51 fil FE st R ) L 28 S A Il B A A 8 SR e 1~
7 3 PR, FHER DN 61+£28 %.6.1£25 D H164+28 % . BRI ANMITEL. IgE. TNF-a. IL-15.
IL-6. IL-17 ) f7 %k K FEVL/FVC Al FEV1 (Y%A ) (T 251804 7 53 P < 0.001).

Table 1. Basic situation among groups

= 1. BHEEEKRER

Wi H BENG SR AERLE BRSSO LE R L P
(n=52) (n =50) (n=50)
ER(H), FHME +SD 6.1+2.8 6.1+25 6.4+28 0.788
A, n (%) 0.343
5 26 (50.0) 23 (46.0) 18 (36.0)
5 26 (50.0) 27 (54.0) 32 (64.0)
Hri(em), “FME +SD 115.8 + 16.5 113.8+14.6 120.7 £18.8 0.111
A (kg), “F¥IMA £SD 227+76 221+73 246+9.9 0.282
BEI KRS, n (%) 0.332
W 40 (76.9) 40 (80.0) 44 (88.0)
A 12 (23.1) 10 (20.0) 6 (12.0)
Y5'5: SD, truEZ.
Table 2. Severity of subjects during acute attack
2. TRESMAERTERE
5iH BEnG SR AEDLE EERIBMERRSLE (@R LE Pk
(n=52) (n =50) (n =50)
FEEEE, n (%)
® 12 (23.1)
rh 28 (53.8)
A 12 (23.1)
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Table 3. Examination results between groups
3. HHERELER

HiH Bz SRR LE B2 SRR S )L R XTI ZH ) L3R
) (n=52) (n = 50)
WE B VAL 2 P T2 - -
(x10°1L) 0.5 (0.4~0.7) 0.2 (0.1~0.3)
IgE (1U/mL) 237.5 (153.4~—367.5) 74.6 (51.4~-118.1) 40.0 (23.9~—54.6)
FEV1/FVC (%),
T +SD 67.9+6.5 782+34
FEV1 (FI1E %),
FHIE +SD 776+6.2 88.1+45
TNF-a (pg/mL) 61.1 (47.7~-94.9) 28.8 (24.2~—40.7) 20.9 (16.7~-27.4)
IL-15 (pg/mL), o . o
T RCH(IOR) 5.5 (4.3~-7.4) 2.3 (1.5~-3.0) 1.5 (1.1~-1.8)
IL-6 (pg/mL), ~_ . —
5 (10R) 62.7 (37.5~-83.7) 22.1 (20.1~-26.0) 12.7 (9.0~-16.4)
IL-17 (pg/mL), . — —
L (10R) 85.0 (47.7~-137.8) 35.0 (29.3~—41.1) 35.0 (29.3~—41.1)

0.1(0.1~0.1)

P1{E

<0.001
<0.001

<0.001

<0.001
<0.001

<0.001

<0.001

<0.001

IgE, #BEEREE E; FEVL, MJISE7E 1 #N; FVC; TNF-o, WRIRIER T-a; IL-18, B4HE-18; 1L-6,

BN Z=-6; IL-17, BN =-17,

3.2. [M3E DUSP1 7k EFERERE R ) L Tk

I3 DUSPL 7K-F-7Efi FE sk HE A o e ey, 7E RN AR PERF SR LEE P ke, TR SRR AE T LB i
fiK(P < 0.001). £ TR, b S KA WA M RS LA 3 DUSPL 7K P35 T fa FExf R ZH (3 P
< 0.001). i ROC HiZkmI LAE Hi, DUSPL 714 7eeni ) LB FI R LE H A ¥ % %, AUC N 0.847,
95%# 7 X [R](C1)4 0.780~0.914 (|4 1); [EWY, IfiiE DUSPL /K- HA — 5 If % 7 B2 i 2k R AR A 1E vk

FRELIARIAE /1, AUC (95%CI)-A 0.755 (0.661~0.849) (141 2).

fi L3 5 1 JLEEROC HI L

1.0 f
0.8 F
0.6 J
0.4
02 —DUSPI
AUC (95%ClI)
0.847 (0.780-0.914)
0.0
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1 - FEdt

Figure 1. Serum DUSP1 level ROC in healthy children
and asthmatic children
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Figure 2. Serum DUSP1 level ROC in acute attack and chronic
duration of asthma
2. BEHRMAIER S8 EEHAMNE DUSPL 2k ROC

3.3. & DUSP1 /K Sk L EfRE™ERE REERFHER

1% DUSPL 7K~ 55 Bty St AR 1) LEE (1) AR 7 B R FE 52 47UAH O (rs = —0.338, P = 0.014).

B SoPE R AR B IL7E DUSPL /KT 5 TNF-a (rs = —0.423, P = 0.002).IL-1 (rs = —0.389, P = 0.004).1L17
(rs =—0.293, P = 0.035) £ f #H (/4] 3(a)~(c)), ARILIMLiE DUSPL /K-F 5L 1L-6 45 4H M (rs = —0.241, P =
0.085) (14 3(d)).

I i P 47458 DUSPA /K P> TNF—a (rs = —0.300, P = 0.034). IL-18 (rs = —0.309, P = 0.029) & fii A 5%.
BTt 18 VRS ) L3 M fk FE XTI PR, SR R BT DUSPA /K5 i 1L-6 5% 1L-17 A% (3 P > 0.05).

350 25
'S 4
300 'S
. 20
3} 250 g— *
T -
& 200 4 =1 .
TS
150 ¢ * 10 * . N
* o e S * ¢
100 * * L * Py * *
o0 - * *
m 5 m
50 > o ’: * * o * *
IS * % . . *
0 0
0 5 10 15 20 25 0 5 10 15 20 25
DUSP-1 bUSP-1
(@ (b)

DOI: 10.12677/acm.2023.13102189 15656 I IR = =23t e


https://doi.org/10.12677/acm.2023.13102189

600 300
500 . 250 ¢
~ 400 © 200 8
] 4
= . *
300 N 150
.
~» * *
200 ® . & 100 *e
d ¢ o % o
* " o o0 . .
100 *® L 3 * AR ) 50 * ¢ o
b4 % o e K ¢ ey * . .« o,
‘ ’. P * TYS * ®e * *
0 0
0 5 10 15 20 25 0 5 10 15 20 25 30
DUSP-1 DUSP-1
(c) (d)

Figure 3. (a)~(d) The linear relationship between serum DUSP-1 level and TNF-«, IL-1f, IL-17 and IL-6, respectively
3. (a)~(d) ML3& DUSP-1 /KFESBIE TNF-ov IL-18. IL-17, IL-6 Bk % F

3.4. & DUSP1 k5 S &ML EH ARSI X &

BEmG 2k R AL E AL, 7E DUSPL /K5 IgE 4% (rs = —0.277, P = 0.047), SRR
THLFEVL/FVC 8L FEV (Y% TMIE) JC BH B AH S M (I P > 0.05) o 75 B Rty 15 14 7 41 3 K fid Bt HE 2H ) L3 R,
3% DUSP1 /K- 5 gt ki 4ii it 4. IgE. FEV1/FVC LA FEV1 (%G & A B AR (i P >
0.05).

4. &g
A% Sk 22 ) DUSPL £ [ 5 425 1 55 (AR JE 995 [15] SR s (41 5 S ) [16] A8 e 5 (2

HRATR) [17] DI REE[18] FEAE[1O] 5 i A B BB R . 5 ) LEE SR e i 10 5% 2R T A A
ARIE, BATRBTIT S LRI —FH KRR .

4.1. DUSP1 5ems & £

WHFE R ILIMIE DUSPL 7K P 7 {g HExt i fe v, FLURO SO B 18 MR RF SR I L2, fE SRR
JLE AR % R JE R R - 1) DUSPL B EE 1) MAPK 5 5B 2 5 3 U8 WG 19 R WL [20] [21],
S SRR I R AR R s DRI, SRR RN )L LTS DUSPL KSR T@ BRI 2) Iy DUSPL
M EAT RN E AT, B REACE R M s, B, SOAUEEERG 2 R AE I LE
IS DUSPL K AR T8 tERFS L . WM IE DUSPL /KF AT LUK Sl it ) L 38 AR RS JLZE . RN =
PERAESAFING M FRF LRI, 327K 195 DUSPL 7K-F- 1] BE ATy 2 R 1t 5 A JRURS: () AR 0 6400 o

4.2. DUSP1 SR EEF

BEAEWTFE R W], DUSPL ik MAPK I8 BT #ORE R 77K~ [22] . EFRATHIBE T, 1fijE DUSPL /K
P55 TNF-a 1L-18+ 1L-17 %5 58RE4H Mo K772 B Ry SR R VEH) LB R 2 AHSC, [ DUSPL /KP4 il
TNF-a. IL-18 /K-PAEMS R S LE R AR A O . T REMY A2 : 1) DUSPL A G it #1] p38/MAPK
HTINKIMAPK A5 538 400 1 1 g 8 S A2 AR A 5 [23], AT RE SR s 2) SV i v R A
)28 20 RONE S NS MR ) L3 ZH ST R, SOV R SV R AR LB 4H L DUSPL /K5 2 E 48
L IR AR S Pk e 1 ek R 8 ) L B 4 S R
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4.3. DUSP1 5 R EI™ERRE

SV SR S 7 B R P S I i T R RE RN S RERE R, AR SR B S R A B
HFESE, TS s B AT B R . AR URBLIE DUSPL /K5 308 B R AE
(e EFE A OC, HFE BT B2 DUSPL BRI 1 BN S e 40 M 1 S gis S B, dE i) 7 —GE 1S 1 2 0, ik
— B BRAR T B R AR B B REE . R, I DUSPL /KPS & AR 1 ) LR ) R A T R B S A A
Ko BeAh, ESCAE NG SRR LE S, MiE DUSPL KT 5T IgE /KF £k, i DUSPL
AT B BRI O B) e B

5. &g

ZREFrIR, Ml DUSPL /K5 JLE SOV NG O R V), A8 LIE SOV BN A i 2R i 4 A
5 SRR AR RS 2 AUHOC, B DUSPL By, W A AR RSB ;o5 0 Sk A A R AN 2 A 4
BB 7 KT A, R DUSPL s, B S A /™ B BB, 2 AR A 57K T RUIR, 2 IR 4R
REERIIIR: %, M55 DUSPL /K- 1T LU 9 £8 1 5 UVE B A AR OB Wb 54, T ) L3 S U
R ) R A, DMEIGIR X ETIRYT . 55 =, Wl fE DUSPL /KF, WIS AUEBems LB AR, X &
PERAE W SARVERF S, JEPPERITROR . 8=, R BUB I SORUE B VR T 25 R BB, R AR
N T 4E 18 258 . BEREh )4
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