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e AR AL M2 PARP-1 (117KF 52 CARAS AUAM B HAALTH o Pearson ARG 73T 45 SR W2, S A I miR-21 (Y ZRAE K-
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[Abstract] Objective: To evaluate the diagnostic value of peripheral blood microRNA (miR)-21 and plasma poly (ADP -ribose)
polymerase-1(PARP-1) in allergic rhinitis(AR) and combined allergic rhinitis and asthma syndrome (CARAS). Methods: Peripheral
blood samples were collected from 44 CARAS patients, 31 AR patients, and 42 healthy controls. The expression levels of miR-21 in
peripheral blood were detected by RT-qPCR;, and the plasma levels of PARP-1 protein were measured by ELISA. Correlation analysis
was performed by rearson correlation analysis. The diagnostic sensitivity and specificity of miR-21 and PARP-1 were determined by
receiver operating characteristic (ROC) curve. Results: The expression of peripheral blood miR -21 was high in CARAS patients
compared with healthy controls. The level of PARP-1 was higher in AR patients than that in CARAS patients and healthy controls.
Pearson correlation analysis showed that the expiression of miR-21 was correlated with eosinophils count in AR patients and with
fractional nasal nitric oxide (FnNO) in CARAS patients. The plasma level of PARP-1 was correlated with forced expiratory volume in
one second percent predicted (FEV,%,,...) in CARAS patients and with FEV,%,,.. and forced expiratory volume in one second (FEV,)/
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forced vital capacity(FVC)(FEV/FVC) in CARAS patients. ROC curve analysis showed that when peripheral blood miR-21 was used as
a diagnostic marker for CARAS, the sensitivity was 51.35% and the specificity was 80.95%. When the plasma PARP-1 was used as a

diagnostic marker for AR, the sensitivity was 90.32% and the specificity was 54.76%. When the plasma PARP-1 was used as a diagnostic

marker for the progression from AR to CARAS, the sensitivity was 45.45% and the specificity was 90.32% . Conclusion: There are
differential expressions of miR-21 and PARP-1 in peripheral blood of patients with AR and CARAS. the peripheral bolld miR-21 can

serve as a diagnostic biomarker for CARAS, while the plasma PARP-1 can serve as a diagnostic biomarker for AR and as a biomarker for

the progression from AR to CARAS. This has significant value in identifying diagnostic and therapeutic targets for AR and CARAS.
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i U8 I A R B 2 4R AR KA 2 T T LA
TER™. O KEH R miR-21 & — P 5 Ji 5
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M e BFR KA NE LA A EDTA 70AEE A
8, FERE10 mLANA L, For 5 mLES LML 3 000 r/min
25010 min, 7B M, A ELISA 1877 & A PARP-1
WK 5 B AE S mL 4 LA T RT-gPCR Wl &
miR-21 1 mRNA FRIE Ko A MR A 22 fif 47
T-80 C.
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1.2.3  RT-qPCR #&:]
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FOALFH 28 —HE cDNA & a0 8 (R st v E B 4 7))
A S — B H 4 DNA. i ] AceQ qPCR SYBR
Green Master Mix (B 5% ME#E 23 7] D #£4T RT-qPCR,
DAVl RNA RIEMIFEE . SR 2744 vdoxt &5 k47
XS E BT ST N A AR A 51
FE B4 F : miR-21 (sense, 5'-TCGCCCGTAGCTTAT-
CAGACT - 3" ; antisense, 5’ - TCGCCCGTAGCTTAT-
CAGACTA-3"); PARP-1 (sense, 5'-CCCCACGAC-
TTTGGGATGAA-3'; antisense; 5" - AGACTGTAGGC-
CACCTCGAT-3"); B-actin (sense, 5'-CGTGGACAT-
CCGCAAAGA-3'; antisense, 5'-GAAGG-TGGACAGC-
GAGGC-3").
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B E N IAE, FVC I FEV, B S E A IR A
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1.2.5 =& 2 — & & (fractional exhaled nitric ox-
ide, FeNO) A= & v 5, — & X R (fractional nasal nitric
oxide, FnNO) M| &

P 2R E T NIRRT M — A (ni-

tric oxide, NO) 73 A% (Te 8 G IRk A 5D AT FeNO il
FoNOJUTE . FeNO MI5E : FIl FH I 3845 < 2~3 s i Al
SV SRE PL 50 mL/s (PR SO 22 18 <, A3 L
RENE—MRERE G FaNOWIRE  # 1 AN r A
o A s ) S SR B — I AL, TR R T R
Bl SR TR AERFAE 5 mL/s, MRS R A2
R 2R W W DRAIE S WA P & o SRR 52 S AR H 3l
BRI
13 %itgri

gi it BOfF SPsS21.0 H T gi it 4 #r, BI& i
GraphPad Prism7 Z: 1l % F Kolmogorov-Smirnov f&:
6 ) 2 a0 IE S o R A IR A A B I B e
TR N B b e 2 (3 + 5), 2 41 8] B35 R T 3 T
RN, HHEAT LSD 2 H K50 A A IR
A I 5 H0HE A AP B DU A L BO LM (Pas, Prs) 155
7~y 2 A SR F K-W K5, Bonfferoni VHE T3 5
LHEIEL 7R RE RIS A, (8 A g0t
TR EHAT M. R Pearson FHIE AT (IEZS
IR AT BEAT AR ORME M SR 32 AR
(receiver operating characteristic, ROC) I £k iff '8 12 W7
(1) 7R 5 AR 5 B, i 28 T A (area under curve,
AUC PP miR-21 F1PARP-112 17 AR 5 CARAS [k
Wi P<0.05 hZERAGE L.
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o W FERT R RRFAE WL 1
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7 A
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FHH N 0.346 BF, PARP-11E N A=W £ (1) R B
N 45.45% , %5 5 N 90.32% , AUC 4 0.706(95%CI:
0.590~0.822, P=0.003) , It #§ ¥5 /E N AR 3 B A
CARAS A bs EW A S (B 3BD .
2.5 4FJE 2 miR-21. f2 % PARP-1 49 % £ 5 AR #=
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A1 & 1L miR-21+ Ifil 3% PARP-1 ) %75 5 AR Al
CARAS 8 2 I1f PR 48 b5 [0 A G M L2 2. A1 & if
miR-21 [R5 /KT-7E AR 1 5 EOS i1-% 2 1E M 5%,
M5 FeNO 7K ¥ FnNO 7K ¥\ FEV,%,.. 1 FEV/FVC
T BAE K. 2% PARP-1 (I E LK FEART 5

AP FEV/FVC B RARS . FME MlmiR-21 ik
JKF1E CARAS " 5 FnNO /K7 £ IEAH 5%, 111 5 EOS
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Table 1 Clinical characteristics of subjects

Variable Healthy control (n=42) AR(n=31D) CARAS(n=44) P
Sex(Male/Female) 19/23 17/14 21/23 0.732
Age(years,x £ 5) 37.38 +10.14 41.26 £ 11.29 43.64 + 13.94 0.056
Allergic history(Yes/No) 0/42 8/23 15/29 <0.001
Smoking history(Yes/No) 6/36 5/26 9/35 0.747
FEV %,a(X £ ) 104.08 + 11.98 97.10 £ 18.27 81.10 £ 18.72" <0.001
FEV/FVCL%; M(Pas; Pys) ] 79.55(78.39,86.97) 79.21(77.28,83.27)" 70.34(63.66, 80.08)" 0.004
EOS[X10°/L, M(Pss, P75) ] 0.13(0.08,0.18> 0.16€0.10,0.27>° 0.13(0.08,0.18)" <0.001
FeNOLppb, M(Pss, P1s) ] 21.50(15.50,32.00) 21.00(15.00,40.00)" 48.00(29.50, 87.00) <0.001
FnNO[ppb, M(Pas, Pr5) ] 424.00(300.75,509.00) 474.00(372.00, 622.00) 469.00(349.50,699.00) 0.193

Compared with the healthy control group, ‘P < 0.05. FEV,%,...: forced expiratory volume in one second percent predicted; FEV,: forced expiratory

volume in one second; FVC: forced vital capacity ; EOS: eosinophils; FeNO: fractional exhaled nitric oxide; FnNO: fractional nasal nitric oxide.
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Figure 1 Expression levels of miR-21 in peripheral blood(A) and PARP-1 in plasma(B) of each group
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Figure 2 ROC curve analysis of peripheral blood miR-21
as a biomarker of CARAS

100+
80
60

40—

Sensitivity% (%)

20+
AUC=0.674

0 T T T T 1
0 20 40 60 80 100

1-Specificity (%)

J& CARAS M RS W A= WA S IE . ATk
W7 AR F1 CARAS 5% 4h A i Hh miR-21. PARP-1
(112235 K1, KRB CARAS B34 o miR-21 [R5 5
{6 X AL T, 10 AR BB 3 R PARP-1 [ /KP4
CARAS A Feoxs HEZH 5

100
80
60

40

Sensitivity (%)

204
AUC=0.706

0 T T T T 1
0 20 40 60 80 100

1-Specificity (%)

B3 Mm% PARP-11E4 ARCA)FI CARAS(B)EMFREIHI ROC hék 5> 4
Figure 3 ROC curve analysis of plasma PARP-1 as a biomarker for AR(A) and CARAS(B)
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Table 2 Correlation between the expression levels of peripheral miR-21 and plasma PARP-1 with clinical indicators in pa-

tients
Group Gene Statistic EOS FeNO FnNO FEV %1 FEV./FVC
AR miR-21 r 0.762 0.365 0.097 -0.327 -0.417
P <0.001 0.104 0.720 0.327 0.202
PARP-1 r -0.022 -0.087 0.114 0.668 0.326
P 0.905 0.666 0.573 0.009 0.256
CARAS miR-21 r 0.235 0.219 0.474 -0.099 -0.082
P 0.169 0.214 0.011 0.554 0.626
PARP-1 r -0.163 0.034 0.075 0.377 0.355
P 0.297 0.841 0.700 0.012 0.018

FATOE E R AE 0 miRNA AT 788k R
%, HECA B R AE 1 miRNA B AL AR 2D .
Panganiban 25" % 1 30 /> miRNA 7£ {8 52 . AR 1 B2
Wiy 52 AR # A7 AR 22 57 33K, Fo miR-26b miR-29.

miR-133a.miR-133b.miR-330-5p-miR-144.miR- 145
miR-422.miR-1248 F1 miR-1291 7E AR Il IZ i £
I — SRR R . b, FEE IR
B miRNA-133b 7] f¢ 38 i #1 il TLR2-NLRP3 15 5 18
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P60 CARAS /N R AE RGE. AW FERE T
miR-21 F PARP-1 fE B A (/R 20 AR
VR ZH T HITE A0 & B miR-21 38 i PARP-1/AMPK/
mTOR 15 5 388 B 15 N\ SUTE 4 L2 ) W, A
T 842 4 B B84 B AT R T e Ak, miR-21 38 3 4 1]
PARP-1, 30 PI3K/AKT {5 5 il %, e it N <
B b A0 B P 4 BT R AT b TR R B4R, ER,
miR-21.PARP-1 /& 75 2 5 CARAS 505 i FE TS A
TR, B R A R HA B T S RNA I 43 AT
T CARAS o 2 R 3R 0k 5 1 (19 % ¢ 42, o,
miR-21 X} PARP-1 #3481 1% 5 CARAS R 4B
K, PARP-1/E N miR-21 [ NIFHESE N, AT RE2 5 T
CARAS PR AR JEN e AW — B I0IE T AR
I CARAS 22 &1 I+ miR-21.PARP-1 [ # ik 7K
L RE T EATRZ B NE 2 H 5 1 R A O
£ . & miR-21.PARP-1 £ CARAS H 1 F ATAL
¥ BN T — BB AR B AR, X 5T R I CARAS i
MaRTTHE A A R L.

A W 7T IR 8 I BB L I miR-21 KT i,
miR-21 72 b At miRNA 5 R &5 B2 iy A2 4 b 6
W X ARG R 8 BT AR SL, ik
AR T-Bl R smad2/3 5 5B A5 miR-21 F
VA A PI3K/AKT 15 5 38 2% 5 B2 AL , 30K BRV<E F
TE LA RSB T . Ak, R BRI, RS
() miR-21 3 7] 2 33k PI3K/AKT BB 4k , M\ 1M 3100 ]
Y X TR 2, 3 SR B A BURD . AHT
FERBLAM A I miR-21 7E CARAS (& # th 3Rk T,
A0 JE I miR-21 ] /E A2 B CARAS I AEWIFR E4) -

PARP-1 /& —Fl DNA 12 5 [, 76 40 Mg I3 T A&
S EEEARY ., WRRIE, 7T A & E 5% K
W, PARP-1 7E L 85U 15 5 1 98 i AR A< v s S P
EEIEEM, b, PARP-1 7B % S —E LA
AEACA KR 7B & e it S OE I, Bk
BH, A B 3% 3% 1 PARP-1 30 7 ] 9k /b it iR 7% 5
{100 1B iy 2 L S0 o S P A
PARP-1 f30E AT LIS 02 J5 B S R -, AT
SR J8RE FE R (1) 5 5% o 4] PARP-1 3@ 3k i 75 Th2
11t DR~ L 1 g P s 2 B B 4 AT Dk 8 /) B A
AU AR I R SOE ARERY . B — TR TSR B, BN
S AN ] IR T 2H 23 A ) PARP B 380 , i i 5 [
T B B 2 4 ) PARP R LA SEL Ui BIE 5 0 12 I
AiE, 045 Th2 40 B Rl 7RI B 0 7= Az, BLSCSTE I
SSPER BB FE 3558 7R PARP-1 il %o B Hity A
TRy ER . A7 &I PARP-17E AR i 3 1f 3%

FIEBT R ALAI CARAS 41 PH B 7+ 7, ROC #2641 7R
PARP-14 7l AR i3t J& & CARAS FANME, 4 FHE A
0.346 I}, RABE N 45.45% , 5 57 8 90.32%, BLiE
FRAEN AR 3EJE N CARAS HI2 Wi i (B i, IR e, 1
I AR B2 10 112 PARP-1 /KP4 B T 0 thir HL 2 15
R BN CARAS.

EOS /& AR (1) 3L 79 200 40 2, AR (8 93 WL A
s I U 51 I A0E 2OE AR EOSIRIEY . Fik, &
B2 M RE TR — SR A B A B 2 75 b R I IE AR PR
TP KT — S AR . EOS il FeNO 2 2 7Y
RAE B AEDIRR EW EOS THEURT FeNO 7K1 Tt mf
DA BSTE 1) 20 o AT LR B, CARAS 445 fi e
X7 HEZH AT AR 2H B A 8= 1 EOS THEUR FeNO 7K,
X5 Kuo S5 R BIF 58— S0, At AT A I B 18 Wiy
B, tEBE AR IAETE Sl 2h RESR A0 AN 2 BUAE VbR
SEWTHEAM G, B FIPIE NO AE ) 3 Bk
P, NOfES A dilEZMER. B,
NO 7] DA 7 Bl 32 H P40 1 - 6 55 R0 B B I, OF
S FF B SF M ER ST, SR, AHF TR I FaNO
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