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The influence of respiratory syncytial virus infection on GRK2 expression of lung tissue and
its relationship with asthma
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[Abstract] Objective:To investigate the G protein coupled receptor kinase 2 (GRK2) changes and its relationship with asthma after
respiratory syncytial virus (RSV) infection in lung tissue of mice. Methods: A total of 100 female Balb/c mice were randomly divided
into 5 groups with 20 each group. In the normal control group,intraperitoneal injection of 0.2 ml saline were performed at day 1 and
14 ,and inhalation of 20 ml atomized saline at 37°C were taken for 30 min at day 21~25. In the RSV group, RSV of 1x10° pfu in
consistency and 100 pl/time in volume were dropped into the nasal cavity at day 19,20 and 21. In the asthma group,intraperitoneal
injection of OVA/AL (OH); (OVA 100 pg,AL (OH); 2 mg) were performed at day 1 and 14,and inhalation of 2% OVA saline of
20 ml were taken for 30 min at day 21 and the excitation was lasted for 5 days. In the double infection group,model preparation was
the same with the asthma group,but RSV of 1 x 10° pfu in consistency and 100 pl/time in volume were dropped into the nasal
cavity at day 19,20 and 21. In the dexamethasone intervention group,RSV infection was the same to the RSV group,but
intraperitoneal injection of dexamethasone 0.2 mg/(kg-d) were performed at day 21 to 25. Twenty-four hours after the last excitation,
by anesthesia with 10% chloral hydrate intraperitoneal injection (0.3 ml/kg) ,the mice were sacrificed. The left upper lobe and right
middle lobe of the lung,4% formaldehyde fixed,were used for expression and pathological immunofluorescence detection of GRK2
change detection. The lower lobe of the right lung was performed to detected GRK2 expression of each group by Western blot.

Under the sterile conditions,the lower lobe of the left lung was taken for virus isolation and immunofluorescence identification.
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Results: In the RSV group, GRK2 expression was significantly increased compared with the normal group,and showed significant dif-

ferences compared with the asthma group. In the double infection group, GRK2 expression was significantly increased compared with

the RSV group. In the dexamethasone intervention group, GRK2 expression was significantly reduced compared with the RSV group.

Conclusion; The expression of GRK2 was increased after the RSV infection in lung tissue of the mice,and significantly increased in

terms to asthma. The dexamethasone intervention inhitits the expression of GRK2.
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o W1 EFH 4 A A o 200 e RSP RE I %, T
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F K 2 min, %K 8 min,5%~10%1F ¥ LU 2F Ifi V75
M, = IRIEE 10 min, 15 003 , i1 GRK2 —41 (1:
150) ,4°CHFE LA, PBS WP 5 min x 3 UK, il
PR S E D Ehrc ) Pt (1:100) , 37°CHELIF &
60 min, [FISHEEFRICHI 4T, PBS #P¥E 5 min x 3 ¥,
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PR ACVRKE i, 55 L 3E 8 R, PO AR N R
1+ 550~570 nm AYUEEH #EATHOEIREE LSS, B
BREGIT+ A+t e+ 4G O EDRER HUEK
1.2.6 Western blot # GRK2 #9 & A&

O FHRIBORNE B . 45 100 mg JlZHZE in 2 ml
211 i 2% (50 mmol/L pH8.0 Tris-HCI1,150 mmol/L
NaCl,0.02% &% 41,100 g/ml PMSF,1 g/ml Apro-
tinin, 1% Triton X-100) VK3, F L sl BE 38 51 3 412
3% .12 000 r/min,4°CES.C> 10 min, B3 1 DAB
FHIAR ST EAC S, HEE 2 mg/ml; @SDS-
R BERC L UK (SDS-PAGE) - A4 H 1285 F1 43
T K/NEEE 8% 1) 43 25 B FN 3% 1) e 4 i k47
SDS-PAGE , B MKIESAE 20 pl HEEAESLFD ERESE
MR, Marker s5AE 10 wl, HLUKSERUS H R250 %5
W g to, Bt WER S A H I ;3
SR REEANES A . AR R RE I S/ INEYH NC IR, SR
ISR FERS BT S ming AT R R R B
PR EAHESEZE NC I, JF7E 0.02% M 2 5B Pk
YL 20 TR E R AT EUH 185 PR
o VEGE NC I A R IEGE 10 min, FEEA
SRS N3t (5% N8 9585 .0.05% Tween-20
TBS ¥ ) 341 90 min; @HTIFEHTA SN - finsf A1
1:1 000 FiBE)—Hi (GRK2 B4 Cit e . & 0.05%
Tween-20 FYTBS PEIE 5 min x3 K, ik N 5456
HRP = HiHE 90 min, —PiHEHBHEE 1:1
000, 7% 0.05% Tween-20 (1) TBS LEAX 5 min x 3 ¥,

FEH] TBS PEME 5 min, #I%E DAB h iR, H 21
B ISR . 45 R H] SK-100 Image System &E R
ARG, I R S B O
13 %itsss
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FHYEC + bRifEZE (X = 8) R, T A Bl Xt 7 IR
PERZI, Z AR E L ECR FH R R 7 2250 i
(One-Way ANOVA), J7 25550 R LSD %, A
FFIF R Dunnet T3 35, P<0.05 £R 236 41 HF

2 % R
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KRB, HIUER 2Afe 2 i B aAVE, B
AT ULt AL ZHEMY) M ZEKAN T IR /)N BRI
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RRI,
2.2 MHELIRE T

IEHX B4 . Balb/c /N BRI ZH 21 PR AR A2 L B WL
FLT HLAH SR T A5 ] U R R 9 R AR L
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15150 NP 2 K NN i B 1 0 S 7 TN
BRI, WARREEY 5K, it 1T A | R 20 A
A HRZ/MAESEFRAEL 2 Ak (B 1B) , BERgZH . A
MR AT WA EAARR I S, A TARAS I (8 S 2165 78 1M1
X5 8 I AT UL S A S T A TR L, R A AR A i
R i) o K it o B R AT DL R Mk A, S A
BN AT WLRE R, RERE A BE D AR A RS A=
AP LR S 35 A=, 3 o3 i ot (B) B il B0 )it <
Jif (B 1C) o XEIRGLA . HfeH RSV IR YL 4 J i i 2
BYZEER, TR R A B S 41 o e 1l X VB R e
ARAE A ML T2V BH S, B ki ) 5 48 0 2R (8] 1D)
HOFERANT-TiH . PIHR AT LA 5 1E 5 % R4 TCHH
A AT R RIS LT AT ILIX B2 T AR ULEH
RAEANLZ 1, TCHH b la) Bk AR (B 1E) .
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o IEF AR RS 253 RSV N EE
2.4 %9E %KAM GRK2 4 &k
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O
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SO ST e,
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T 0 5 20 P % Ay W5 T € 5 200 A e e G i s (R
2), IEHEXTRATCIRERZ A (+) , RSV B2 K
2N (++) MR Z N (+++) , WEIRGH KR ZH
(++++) , IR T TRA KL F (+) (] 3), RSV I
Yo GRK2 FIREIEF AN, SemgZi A b2
5ty BGEERYA] GRK2 A5 RSV BRYL 414 T ; Hu
FERFA T GRK2 Fikise RSV BYL L /L

2.5 Western blot #m GRK2 #9 & &

Bl 1 ARG (HE, x400 )
Pathological changes of lung tissue (HE,x400 )

Figure 1

A

B

A :GRK2 7EMUIK rP A9 35 ; B 404 DAPI e, C. 8 A B B Bl G, #7kFres GRK2 FHIE4N,
Kl 2 GRK2 FE4NAE Y 353 (o e 8, x200 )

Figure 2 GRK2 expression in lung cells(immunofluorescence staining,x200)
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A IEF XTI (+) ;B RSV BRYLH] (++) 5 C o BEMGLL (444 ) ;D SR YL (++++ ) B HBFERAN T T (+) o ik Brds h PR PRI,
3 LML GRK2 MR (et 4, x400 )

Figure 3 GRK2 expression of lung tissue in each group (immunofluorescence staining,x400)

RIS R GRK2 43 T-&E-h 80 000, it
RbHIEE 45 M H B9 45717 . Western blot /Il GRK2
MIFRIRZER (B 4) RSV B 51E R AAH 2= 7
85X (13315 £0.003 7 vs 1151 1 £ 00500,
P < 0.01); RSV BEYL2H 50 [ 2 A Ge it
2 (13315 +0.003 7 vs 1.564 5 + 0028 0,P <
0.01) ; AU /B YL 2 5 w2 AH LE 22 R e it
(1722 1 + 0.008 8 vs 1.564 5 + 0.028 0,P < 0.01);

MO ZERFATFL 5 RSV LHAH 22 A5 e i 24 5 3L
(1.189'5 £ 0.017 0 vs 1.331 5 = 0.003 7,P < 0.01 ),
GRS RPEIO I — (R 1),

3 3t

WEL RSV JE&YL 5 Balb/c /N EUH41 4! GRK2 A8
A S B R D ST R s R A AR SR BUIR
W BUES & FAT  hil # AR IR | 25 Z2 s I
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M 1 2 3 4 5 B, RSV JBGL 5 /NI ZH ) B-AR ZAKRTIEE T,

i 4 R

100 000 [ NN S, e sy e (12
72 000 “ BE (80 000)

50 000

B-actin

25 000 (43 000)

A

M Marker; 1: 1F% X BRZH ;2. RSV JESYL2H ;3. WG 4H 5 4. X Jk

YL ;5 L FERIAT T4,
¥4 Western blot faiill - 2HZH4 GRK2 HY3RiA
Figure 4 GRK2 expression of lung tissue in each group by
Western blot

#®1 EEEHEGRK2 REE
Table 1 Comparison of GRK2 gray value in each group
(X £5)
25 AN
TEH XTHRZH (n=20) 1.151 1 £ 0.050 0
RSV BG4 (n=20) 1.331 5 + 0.003 7*
G2 (n=20) 1.564 5 + 0.028 0*
WYL 2H (n=20) 1.722 1 + 0.008 8"
HFEAKIA T Fi4L (n=20) 1.189 5 + 0.017 0"
F=1.544E3,P < 0.01, SIEF X IRA LLEL, P < 0.05; 5 RSV &
Yedl HH , *P<0.05 5 S 4E He A, P < 0.05,

FEUESZE) & —F ] BRAT R, R A% AR A5 B AR iy 14
RIEIARITHEE , 11 RSV R S A58 YL 3
YIRIRURN Zy i, AW 5T B 30 (1) RSV-A
TR 75 B b , 15 5% B ™A T AR e R )
T RETT A B MR BE,  [RIABE X RSV Bk e Sk
) 6~8 JEI B4 Balb/c /N, B—7E R A
BRI A T4 B R ERR S R Y Balb/c /N ERIEAT
BBy, ARSZE A AE RSV RS I il 3 A 1k 5]
RIS 6 K, U4 2L HE U1 |, L Bs T B
A B SRR AR AL, S A fili 4 2153 25 5 RSV,
TR 77 B PHE AR AR S B DR A R BH M, U
B Balb/c /INERL RSV Jifi 408 Jak 4 3y ) A5 750 1) 4 7 2
Iesfioe

RSV 251 6 I~ H LU N 2L B2 S8 R M
ils 9 19 Foe DL IR 1 % LA IR Ol 68.8% ,
25%~40% 5 H J5 & A IR Wi S FI2E g 25 VAR O
A SR UESE RSV S 30 (S0 i AL
B2 — R -2 R AL, — 5 A
IEHDIREY B 2R R RN, 55— 7 A
STE T LR FR A 2 2ok SO SRR ML 32 1A
FE 2R AN ke AR 2 8 BE I 1 AR R G822 )
Y ARAT

B-AR J&—Fl G B IMELZIK, 70 B1-AR,
B2-AR .B3-AR, g2 £ E R IE B2-ARMY, FMEA: &

HED R JRBLERIPT R 5 32 AR N A A G,

GRK2 72 GRKs IFKEM I Z—, BREfZH
R TIBR A EIRER G EAMIBZAK (G protein
coupled receptors, GPCRs) WAk, FEAEHT B-AR
RILAIHINES 355 & 364 (ALY, BiRRiLr
B-AR Xl # 1 B-arrestins A SEEIEH , I 52
JE W % 3 2 A 1K (receptor-signaling complex) , 5 E(
ZARE T = RAKR G 8 AR IO 32 A4 S N P
T2k, HEMJON Sl G 8 A 75 555 FIUGPCRs
(f245 B-AR) FERFLE BB S RN T 38 % LS5 1
PR A TR X AP R ZE GPCRs B
432 GRKs /511

GRKSs ffi 840375 25 1l Fe 3L 25 4 25 1 SZ AR A i R
A6 AR T 2R ST B-arrestins FIZ5 A, BHLIE
TS G EAMEL;GRK2 2 Gq M
AN O RS TR 57 g ol el RN 19 ) s 11 w11
o5 6 MESH TS, 2K EN 4,5- 0%
PR W TR I LI (PIP2) UiF S 1Y G 2R B oy 4 3
1t Gq B o WEE  PKC FIASE 2 1 [RIAH 5 AEH
XZAG S R AR T U TR 1, A RSV
2 GRK2 Fih I 2 5y T 1E % REZH R RPN T Fi
4,5 ALY GRK2 H (A Fak 8 , #H mT fig it
B-AR 5 G HEHMHHIK & B-AR 5 B-arrestins Z54,
MR B-AR ALk 55 sk BT B-AR H55
&, XV RESE: RSV B 2 EUMZHZ B-AR T IH I 8-
AR WA F R E LS, D ERG4H GRK2 %
K R T RSV BRG] KR, HE RSV B
J& GRK2 ik — L34 il 24647 G B 1
B, {75 B-AR T I, & Blh KRR B , B 32K
BRI HRBCERAE

[ A RIS 2R T, W R B ER my 0 T UK
B2-AR BE[ABYFE SR, Fi B-AR By, il R4
XT B-AR HI N 0 HURRDS AAIE 5 v H FE KA
THIH GRK2 Kbk BERT RSV G , HEln H]
HZEAKFNATT AT LARAR GRK2 263k, BB a4
O, BITA SORE TS 0 R AR I , X R#AIK B-AR
R —E IEH

25 IR RSV B 5 | Sl ey s s i ] Jot
RAERT , Balb/c /NI Z2UA F & 19 GRK2 £ ik,
XATRESE B-AR MMM E LG ; HbZE KA T LI
W FEAL GRK2 ik, FEIRYT RSV IERYL ki & - B i
BT R, IR B 32 A S i 24 18 e iy 7
PRt —E A
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