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HE  BRY: AN R848 afung & ILIN B s P T Z—y(IFN—y) . & 20 ieA~-Z-33(11L-33)F= [gk £k e Fra B ls R & L. FikoksE
2018 4 6 A—2020 5 5 A R IRAEZ G 9T 69 S RIS R B4 125 6], 16 R I B2 40 1), 5 B 32951 B dn B A4 2w L
(PBMC). ELISA 5 ¥:#m PBMC 43 IFN—y.1L-33 #= Igk 49 K-F ,qRT-PCR #i] & 44 & AF B2 w7 % 4 PBMC F Toll A% 4k
(TLR)7/8 mRNA #9485 £ 3K KT, Pearson 57 2 Z AR A% v % IFN—y.11-33 = Igk 55 TLR7/8 mRNA #9485F F ik K-F o9 48 %
Mo ELISA 5235450 R B E R848(0 mg/L.0.1 mg/L. 1 mg/L.10 mg/L. 100 mg/L) %)%k 2tk X AF HAv% v %% PBMC 24 h /& IFN-
Y IL-33 F= Igk 69K -F . 547 R848 10 mg/L )ik &M X AF 41245 % 4 PBMC 28/ 6 h 12 h.24 h.36 h.48 h /& IFN—y.IL-33 #»
IgE KT AL, GRS R AF I % & % 51 A fof PBMC %k TFN—y #9 7K T A% T 15 R 2% i 21, 53t TL-33 e IgE 89 K F
5T W REMM (3 P<0.05);1L-33 K-F 5 TLR7/8 mRNA A&k K-F 2 iM% (r=—0.887,P<0.001;r=-0.910,P<0.001),
IFN—y 7K-F 5 TLR7/8 mRNA #85F £ ik /K -F 2 E 48 5% (7=0.818,P<0.001;r=0.808,P<0.001),IgF 7K-F 5 TLR7 /8 mRNA 48t % 34 7K
FE AKX (r=-0.850,P<0.001;r=-0.838,P<0.001). R848 #li# PBMC %8t 24 h j& ,11-33 = IgE /K-F /& R848 1 mg/L. i 4% £
R848 10 mg/L /&4 T -F45(F=56.231.42.310,3) P<0.05). IFN—y 7/K-F /£ R848 0.1 mg/L Bi& #i 7+ % £ R848 10 mg/L 54 T -F 44
(F=62.352,P<0.05) . R848 10 mg/L #|i% PBMC 6~48 h,TL-33 #= TgE /K-F 7 12 h 6B # AR E 36 h 54 T F44(F=32.658.
36.521,% P<0.05),IFN—y £ 12 h B2 #38 hm £ 36 h ja#2 T -FA4(F=42.321,P<0.05). £5if:R848 7T 4] &b & 40 % 4 41 A
Ao PBMC 43 1L-33 o IgE, 123 IFN—y 84 2k, L — 2 094 KA, B2 50 Troieh a7 .
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The effect of R848 on the expression of IFN—vy, IL-33 and IgE in the peripheral blood of children with
asthma and its clinical significance

XIONG Lei-lei,ZHANG Song-lin,ZHANG Xiang—feng,ZHANG Zhi-ying, JIN Xiu-hong

(Department of Respiratory Diseases,Zhengzhou University Children’s Hospital,Henan Children’s Hospital ,Zhengzhou Children s
Hospital, South District, Zhengzhou 450000, China)

Abstract Objective: To detect the effect of R848 on the expression of gamma interferon(IFN—y) , Interleukin—33(IL-33) and IgE in the
peripheral blood of children with asthma and its clinical significance. Methods: A total of 125 patients with acute—onset asthma and 40 pa—
tients with clinical remission who received treatment in our hospital from June 2018 to May 2020 were collected,and peripheral blood
mononuclear cells(PBMC) were isolated and cultured. ELISA test detected the levels of IFN—y,IL-33 and IgE secreted by PBMC,qRT-
PCR detected the relative expression level of toll-like receptor( TLR ) 7/8 mRNA in PBMC of acute-onset asthma patients , and
Pearson detected the correlation between IFN—vy,11.-33 and IgE with the relative expression levels of TLR7/8 mRNA in patients with acute
asthma.ELISA experiments were used to detect the levels of IFN—y,IL.-33 and IgE after stimulating PBMC of acute—onset asthma patients
with different concentrations of R848(0 mg/L,0.1 mg/L, 1 mg/L, 10 mg/L, 100 mg/L ). The changes of IFN—y,IL-33 and IgE levels after 6 h,
12 h,24 h,36 h,48 h stimulating PBMC by R848 10 mg/L. in acute asthma patients were determinated. Results: The level of [FN—y secret—
ed by PBMC in peripheral blood of patients with acute asthma was lower than that in clinical remission,and the level of IL.-33 and IgE se—
creted was higher than that of clinical remission (all P<0.05). The level of 11.-33 was negatively correlated with the relative expression
level of TLR7/8 mRNA(r=-0.887, P<0.001; r=—0.910, P<0.001 ), and the level of IFN -y was positively correlated with the relative
expression level of TLR7/8 mRNA(r=0.818, P<0.001 ;r=0.808 , P<0.001 ) ,the IgE level was negatively correlated with the relative
expression level of TLR7/8 mRNA(r=-0.850, P<0.001 ;r=—0.838, P<0.001 ). After R848 stimulated PBMC cells for 24 h,11.-33 and
IgE gradually decreased from R848 1 mg/L to R848 10 mg/L and then stabilized ( F=56.231,42.310, both P<0.05). The level of [FN—y
gradually increased from R848 0.1 mg/L to R848 10 mg/L and then stabilized (F=62.352,P<0.05). R848 10 mg/L stimulated PBMC for
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6~48 h,1L-33 and IgE levels gradually decreased from12 h to 36 h and then stabilized (F=32.658,36.521, both P<0.05 ) ,and IFN—y
gradually increased from 12 h to 36 h and then stahilized( F=42.321,P<0.05). Conclusion: R848 can inhibit the secretion of 11.-33 and

IgE from PBMC in the peripheral blood of patients with acute attacks, promote the secretion of [IFN—y,and has a certain anti-inflammatory

effect. R848 is expected to be used in the treatment of asthma.
Key words asthmaj;acute attack period;toll-like ligand ; R848
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RN, 5% 1gh RUsUR AR )N, IgE Al 5 5 i
T A 208 6L 00 ES R 200 ot R R, e ik 4 i A I, 5 1
BB ARAE N A IE B, (AR (1L)-33
& Th2 BY R AR5 K RAE -, e gty & #E 5
B P T AR T 1) S e 22 AL AR M i R A —
YEH, A 4% Th BIAHR ™ A= i TP Z (IFN-vy ).,
7 i 2 G e PR R LR DR 28 A5 DR 38 S5 A A
18 Y, Toll RESZ4A (Toll-like receptor,TLR)Z’iﬁ,ﬁ
PER SR T M E A, H S5 A
A R JEEDIFEH, FAFSE B, TLR4 W HE 9 E
PR P R, 7 TLR4 {5530 5 1) SRR D R A
K F AR, R848 J&—Flkmdenisnpk, nT i1t TLR7/
TLR8 MyD88 i 14 5 51 % AL o 4 i . TLR7
T L% MyD88 iR APC, MM F 2 e 48 K
T Bk T BT R FN) RS flssr 79 L
PO AE K B, R848 B /i H 4 S8 AE S 1 I T8
R AE F IR VE RIS ZEAHIFSY i e WA AR i
SRR LAMEIN, 4rEsiEFRo N MR M% 20
(PBMC),

K1 R848 Hillii PBMC Ji5 iF IFN—y IL-33 Fll IgE 7K
SERASEI , Ry WA i PRI T B AL 1 L

1 W&57%

1.1 #FRsr%  WEE 2018 4F 6 H—2020 4 5 A
FE3Z 0T I 2 E AR R I R 125 441), 55 55 441
270 B, RIS 4~12 %, BRI R BE k2 I IR
S IEG RS 30 B, B 13 B, & 17 B, AR 3~
10 % o HABRHE : (1) 200 K VR i £ 5 A PR 2%
fifg SO i £ (RIZ WA S O LB S U G 12 W 5
BiiifHe FE (2016 4FRRR) ). (2)3 3 A H A G
T FRFORE B PR o HERRARAE: (1)IE 1> H AP
W T JE G sk m A I A S P - (2) B T e
RGN . (3) G IR . (4) BT RSE
PRSI o (5) G IFIE o AP Lt BE B AR 2 51 2%
e, R m s B A R R A

1.2 %R PBMC 4~ & SR & A 2 g 1R
RN PR i H3 02 Wiy F8 7 (4) 71 S e . 5 mL, TR

PLBE, INA 5 mL Hank's #4776 RE , FIIH Ficoll #£47
A B0 (TR, 2 000 r/min, 20 min ), W2 B> B
SR EBEZ . A 3 mL PBS IR G157,
1 500 v/min Z5.0> 10 min, WA B3 IIA 2 mL 2144
MR, AE S T E S min, 240% 2040 g,
1 500 r/min 50> 5 min, WA . MA 3 mL PBS
VSRR A %47 ,1 500 t/min 5.0 5 min, WFE i
FH RPMI1640 557 5L i B A A 745 5%, Trai st
2 AR

1.3 qRT-PCR # | & M e & B & % PBMC ¥
TLR7/8 mRNA #3485¢ & ik K-F  Trizol #£HL PBMC
)8 RNA, R85 sl R &0 RNA RS0
cDNA, #17 PCR #:1 TLR7/8 mRNA FAHRT ik 7K
. TLR7 L5145 5k 5'-GACCGGTCAAGTC-
CCAGTGTAGAAC-3", Fli5 | ¥)¥ 51k 5'-TTACT-
GACTTCATGGCATGTACGGT-3',TLRS8 -5 ¥+
5|} 5" -TACGGGGATCGGCCTTGACTCGCCT-3"
TSRS R 5" -CCTGGAAATGCGACTGAATG-
GTTGC-3' , Wil HmMEE i =By N2, HliEs |y
528 5" ~GGTACGGTCCGTACGTGATGCCGTAG-3',
T3 ¥ F 5K 5" ~CCGTAGTTGCTAGCTGAAT-
GTGATGC-3" , PCR W 451 A 95CHIAEPE 2 min,
AR 20 5,60°CIE 2k 30 s, 72°CHE 35 s, Bk 40 4
PG, 72°CHEAH 10 min, FJFH 224 154 TLR7/8 mR-
NA (AR FRIEAKTF,

14 ELISA %340 IFN—y 11-33 #= IgE #97K-F R
[Fi] ¥ ¥ R848(0 mg/L 0.1 mg/L.1 mg/L .10 mg/L.
100 mg/L) 32 M A& A 1 PBMC 41 it (BEALAlH
10 #2351 PBMC 2 )24 h J5 A TFN—y . 11.-33
Fl 1gE A7KF o AR GRG0 B A 7 LA 54 - A
ST IFN—y 11-33 il IgE Piifoml ELISA #z, e
4 CUKFEHR, I PBS B (%58 0.5 ml/L Tween20)
VR 1 TR PBS IR 1 IR R IE =
TRFHE 1 he [ ELISA AR P in AAS [5) % B v B2 1)
IFN—y IL-33 il IgE Fnifedit S Al i Re i, T30
i 2 ho MAX A RIS ICH BRPTA IFN-y.
1L.-33 Fil IgE Poia, B = 1 he IMAIRY B OFFEE
IR T EEEHCE 30 min, HZNA 100 ml/L T ERZE
1 S, R SR TFN—y 133 1 [eEf4 2 1k
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1.5 %itsas FH SPSS21.0 417481t 4
BT, 2o IEAS PRI, 45 & TE 2840 A BT 55 s LA
ks FE , WL 8] FLBCR R ST AR AS ¢ K36, 22 40 ]
Ll 35 SR FH B IR 3R T 22 43 A, A Ta) A 9 7 L AR
SNK—q K5 o JE 1E 255340 TRk, A A 550 ( Y 433 1]
P Fom , dLIE] H AR FHAE S BRI K . Pearson
PEATARICHERSN , DL P<0.05 M5 A Giit2r i X,

2 %R

2.1 AW EAEAEESNE o PBMC 434 IFN—y,
1L-33 Fo Igk #9/K-F QM A AR W 5 A1 il b
PBMC 734 TEN—y KA TG RZZ i, 73 11-33
I IgE HYZKF-i8 T im PRGZ 91 (34 P<0.05) . 2tk &
VEWI R AP E P TLR7/8 mRNA AHRF 283k 7K A%
TR IR f# 9] (P<0.05) , L3 1.

F1 WASNEMAH PBMC 53k IFN—y . IL-33 # IgE BI7K F x5, M( Pas, Prs )]
Tab1 The levels of IFN—y,IL-33 and IgE secreted by PBMC in peripheral blood of two groups[xs , M( P, P5)]

2053 %% (ng/L) IFN-y(ng/L) IgE(1U/mL) TLR7 mRNA TLR8 mRNA
APERIEM 125 347.6+70.8 17.1£14.9 826.2+193.8 1.4(0.7,2.3) 1.2(0.5,1.9)
e PR 2% i 40 35.7+10.6 54.2+15.3 47.5+12.7 3.8(3.5,4.2) 5.1(4.3,6.1)
A 25.710 21.205 23.408 12.632 18.253
P <0.001 <0.001 <0.001 <0.001 <0.001

T IL-33: IS 2 =335 IFN—y: T 93 —y; TLR7: Toll FE2Z{K 7; TLRS: Toll FE2Z{A 8

2.2 ZMHAAEIEF SR o f IL-33.IFN-y #=
IgF /K-F 5 TLR7/8 mRNA A8} ik AK-F 48 % k5
Mo AR VE B ESNE I 1L-33 KF 5
TLR7/8 mRNA A Xt % 35 K 12 11 AH O (r=-0.887,
P<0.001;r=-0.910, P<0.001 ) ,IFN—y 7K} 5 TLR7/
8 mRNA AHXT IR/ P2 IEAH X (r=0.818, P<0.001 5
r=0.808,P<0.001),Igk 7K~F-5 TLR7/8 mRNA #H X}
FEik K -5 1k 6 (r=-0.850, P<0.001 ;r=—0.838,
P<0.001), "I 1,

23 RFERJE R848 #l#k &M X AE M % PBMC
S IFN—y . IL-33 7= IgE #97K P 1bix  R848 il

SR AVEI B PBMC 45, 1L-33 il IgE 7K
7t R848 1 mg/L AfFEMK, 5 R848 10 my/L Ji5#a T
Fa (F=56.231.42.310, ) P<0.001), IFN—y /K7F
R848 0.1 mg/L B 3Z#i T, % R848 10 mg/L J5 4
FFa(F=62.352,P<0.001), WLFE 2,

2.4 R848 Al &t K AE 0 & F PBMC 4 ik IFN-
v.IL-33 #= IgE #93h M4 R848 10 mg/L il
PERAED PBMC 6~48 h,1L-33 Hl IgE /K F-7E 12 h
IFREAR, 2 36 h J5#a T P42 (F=32.658.36.521,
P<0.001),IFN—y 7 12 h B350, 28 36 h J5 AT
(F=42.321,P<0.001), /L& 3.
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Fig1 Correlation analysis between IL-33, IFN—y and IgE levels with the relative expression levels of TLR7/8 mRNA
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Fig2 Comparison of the levels of IFN—y, IL-33 and IgE secreted by PBMC of patients with different concentrations of R848 in the acute stage
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R848 T IR A 1T 175 5 A 14 S 31 R 1 iF
Z W ZFP A P ) ek, B BN TE R
PR /N BRI o R848 I6)7 R AT )7 i s
I AR i B M AR R M 4N 4 2207, %o
BALB/c /NGl .CSTBL/6 /)N BRUEE M4 760 g R 5% % B0
R848 FF I i 2tk S S g A FHIS L, 4T

R848 GY7 AT LA B LR st A% Z A6 /N R 5 0t
TR R AT I 2V RE RN, ZEF %A &9
A AT DA N 02 Wi ) 2k S SO o PR AR B9
SR SRR AR I FR 3 B AR, 4 B 55 9% PBMC.
2835 — R BN SLIGAN B R, S A A i AR AR
[ PBMC 433 TFN—y 7K FHAIG, 4300 TL-33 Al
IgE (7K 4588 , IFN—y 5 TLR7/8 mRNA /K F5 1F
AH, TL-33 Hl IgE 5 TFN—y & TLR7/8 mRNA /K-
R $278 1L-33 IgE FIFN—y 5 TLR7/8 %5 4]
AHOG, TLR7/8 W] REiH T 445 1L-33 IgE Fl [FN—y /K
VS 5 ) R JE . R848 4bH PBMC J5 1]
2 TR e A P R B T A 1 R ) 1133 T I 149
O3 U AR TFN—y (500, RAFPLRAEH . A5
75 TLR7 A AT il CDA4k B 40 g A1 5 20 i 3
R 29 Thl 40 7 IL-12 IFN—y £ IFN-a )
FEAER X AU IIFIY R B, R848 T LU B #5155
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Shen 2P 7%, TLR7/8 B iA R848 L) HH 4K i
175 A B4R T CD40 Al IL-4 /319 gk
FlTgG1 (7774 ,R848 XML A BT CD40 Fl IL-4 i
T IeE A B RIAE T2 i 220 3 Ao TRl Y
PLHIN S0 B 55, R848 Hillihil THT CD40 Al 1L-4 |
PG AH Y B 203G TE RN 72 . HIR, R848 fiE
T IFN—y F1IL-12 (7742, WX 2] gk
PR RN L 55 =, R848 XT B 4l ELA B 1 Ay I
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