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[ EMRESE A PR (1% 0,,5% CO,,94% N,,37 C)2.,12.24 h], FHGPAEENIE PCR A K Ui
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YER T 4ifie FPR1 AnxAl B8R 7K F-o f#H tBoe FALFIANEIFE4 24 h )5, K2l FPR1 AnxAl ()4
HAK. g50  TMLF AT B g 5 R K BRI AT 4E 40 #a {100 nmol/L 21 7 | 2 1 28 RS A iy &4t e
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EHEIM(P<0.05) , B4 12.24 h 5HE 0 h ZIAH LA, AnxAL (18R /KT8 23 i (P<0.05) . 5% A4
FHEC M AT 4E 4R FPRT  AnxA1 1) mRNA JKF- 5 25 38 i (P<0. 05) ; i fMLF ¥ 5 (1) I} 5, FPR1
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[ Abstract | Objective To study the effect of hypoxia on the expression of formyl peptide receptor 1
(FPR1) in rat lung fibroblasts. Methods We tested the chemotactic activity of 10, 100, and 1 000 nmol/L
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FPR agonist (fMLF) for lung fibroblasts isolated from adult female SD rats using Boyden chemotaxis chamber
assay. The cells were cultured in a hypoxic incubator (1% O,, 5% CO,, and 94% N,) at 37 °C for 24 h,
and the culture supernatant was collected and treated with the FPR-specific antagonist tBoc before assessing
fibroblast chemotactic activity mediated by FPR. Rat lung fibroblasts cultured in a normoxic condition or in a
hypoxic incubator (1% 0,) for 2, 12, and 24 h were tested for mRNA and protein levels of FPR1 and FPR
agonist annexin Al ( AnxAl) using real-time PCR and Western blotting. The protein levels of FPR1 and
AnxA1 were also examined in cells treated with different concentrations of fMLF and in cells treated with tBoc
prior to hypoxia for 24 h. Results {MLF induced obvious chemotactic migration of rat lung fibroblasts, and
100 nmol/L exhibited the strongest chemotactic activity for the fibroblasts ( P<0.05). The supernatant of the
cells with hypoxic exposure showed a significantly higher chemotactic activity than that of the cells cultured in
a normoxic condition (P<0.05) ; the addition of tBoc significantly decreased in the chemotactic activity of the
supernatants, and the reduction was more obvious with the hypoxic cell culture supernatant (P <0. 05).
Hypoxia for 12 h significantly increased FPR1 protein expression in the lung fibroblasts ( P<0.05) ; hypoxia
for 12 and 24 h significantly enhanced the protein expression of AnxAl in the fibroblasts (P<0.05). The
mRNA levels of FPR1 and AnxAl increased significantly in the lung fibroblasts after hypoxia for 2, 12, and
24 h (P<0.05) ; increasing the concentration of fMLF in the cell culture resulted in progressively increased
protein levels of FPR1 and AnxA1l, and their increments became significant after treatment with fMLF at 100
and 1 000 nmol/L ( P<0.05) ; this effect was significantly attenuated by the application of the FPR antagonist
tBoc. Conclusion  FPR1 is expressed in primary cultured rat lung fibroblasts. Hypoxia promotes the
expression and secretion of FPR1 and its agonists in rat lung fibroblasts, and FPR1 activation further enhances
the expression and secretion of the receptor and its agonists.
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WIRGE TRARRA ) , 40155 5% DMEM =8 55 5%
BE BeEE iR A4 ILTE (Gibeo 24 H]) , HE Je 48350 & ( |
HERRAEWHEARAFRA A ), MLE F tBoc ( Sigma-
Aldrich A7) ), H Ay Bk B 7= 40 B4l Boyden
itk /a3 (S Neuro Probe 23 H]) , 5 TAE G (JM
s ), CO, Bi AR (NUAIR 24 /) IR IR 4
(Thermo Scientific B} 47 1 EAH R A7) ; PCR 1Y ( Bio-
Rad A H]) o
1.2 5233 % K M A 2 m R0 JRAR 3% 7

FILH 53 B R BRI BT R 20 . X 9 o] 0%
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S AL I E Sk AR5, TR AR M. B
ZHEY, & T &4 100 U/mL #4517 PBS i &
YL 4 R, BRI R FNZS 4p i 2 . AR} 59 55 2:
JT 1AL 0 S B RIS, 5 A 7 53 2R 1 PBS ik
1k, FEFHZHZAEET 8 1 mmx T mmX 1 mm K/, AR
P AP S cE TSR I, B/ NI 5 mm
fetio A 10% B4 1i3E i) DMEM (100 U/mL 5 5%
FRACH B DMEM 58 4235 55 5L 55 48 h 45 1 . itk
WEE 72 b J5 0 T Al DR AT 4R A0 MOME iy 2 2R
PR ARSI 2~3 d, R, BRI 0. 25% Jigaif
WAL, TG , R T 22 UG B 0k ik 24
FEL, A0 BE 1 h 5 (BPZEHR 50 BUAT 4k 4 R 8 28 s
BE) |, 350K 0 BE 1) 200 i A0 5% S W, 4T 1 B AR
B 3~5 AR T 585
1.3 AL FIeHm K R AR 4 4 4m i £ FPRs 69 3

IS &

i 48 FLi#a1b/NZE ( AP48, 3£ [E Neuro Probe 2
A R PEAL A A py e A TE PR AR [ EE (0,10,
100.1 000 nmol/L) ) FPR # 7] (fMLF) 30 pL /EN
B, itk b E A S0 L il LT 4 20 i ik (1%
10°/mL) , RS FEZ it 10 wm FLAR B R ik BR
g 1% ( 22 [E Neuro Probe /A ¥]) 4385 ,5% CO, .37 Cia
At 2 b JE BT R 2 b = T A0 A, 6 2 T A AR A T
HE e o, A1 B G 40 B (< 400) |, 3155 28 38 19 40
%, R FLIEPLLE L 3 AT O A8, B e 8 B
MR 1k 35 2 ( chemotaxis index, CI, B 32 56 2H 44
M4 5 0 nmol/L 414NIIEL Y LLAE)
1.4 AL 5L 3o ] B BT KR A 4F 4 2w Jie, FPR 3t

E A ER N R R

VLM 53 AR, B AR, ) R AR A
(5% CO,,95% =3/K,37 C) MRATE T4 (1% 0,,
5% CO,,94% N,, 37 C) F553% 24 h, B B 98 B
B AR H o TG T A S B A& 2
YR B3 30 wL AR, ik B = A 50 L

il 5 T 4 40 i B9 (1< 10°/mL) |, I AINA tBoc, 5 8225
BRIF) 1.3, A C Fom 7 A sl fi S 4 1) b
FEH, T R H A +tBoc 21 ol ik 4 +tBoc 4 1 #a 1k $5
B, A T A M LA 2 (CIFA) ; CIFA =
(C=T)/Cx100% , 43 5| 15 2 & S F B 5 40 B 7Y #a 1k
il Hi
1.5 mpsa s

i AT AE AN HLAE & 10% iR 48 13 100 U/mL 75 4%
RN DMEM @ iiRE 72 35 1785 9%, L 5% 10°/mL
(5% BEHEA AR ARRE I, 3R T 60 mm 3555 ML, Ff 45
FRILrP 4 A 22 25 80% J5 , 43 il i 4T LA JLAD A 3
FPR 50 525, f FASRIEEE (0,10,100.,1 000 nmol/ L)
i) FPR 8l (IMLEF) , 725 A R 52 48 (95% =5,
5% CO,, 37 C)WFF 30 min J5iF17 /522525 ; 240 il
AL K AR A R AR 0.2.12.24 h 41, k40 h 4
LB R RS (95% 25R.5% €O, 37 C) K557, H
AR L A0 M E AR A R AR (1% 0,.5% C€O,.94% N,)
HE 35 5 HEAT JS S 5250 5 tBoc 4114 S2 06, 4 160 ) - 10
tBoc M AZEMIH, 7EH EIEFRAE T (95% 237.5% CO, .
37 CHIEE 2 h, SRS A0 o hy i S RNk 48 4,
PN E B TR AL E B SR TP A T 22525 o
1.6 Western blot #] FPR1 AnxAl & & £ 35 K-F

i ifi 2 Western blot J 1P R R IG (HaK)
PRI, 12 000xg,4 °C 5.0 10 min J5H i, A
BCA Ml AW E, A 1/4 KB 5xloading
buffer, 100 °C /K & 88 22 P4 10 min 5B 40 pg #H 1T
SDS-PAGE BEEHL K (12% ) 53 B8, 5% B AF L)
KR FE ¥ 8 % 78 3] PVDF JE 1, 5% [ RE 958 % i
(25 C) E M 1 h, 43355 AN AH A —$t 4 CH
B, Hh Pt B-actin HLK (1:500) , Hi FPR1 ik
(1:500) , %t AnAX1 Hifk (1:500) , TBST ¥l 3 vk, 4
K10 min, LA BRAR 1 E ALY B AR 10 A9 1L 2R 40/ B Ek
WINPT AR =HT(1:1 000) , i (25 C)FERMEE 1 h, i
B IEHUE , TBST YRR 3 1K, &KX 10 min, LA ECL i# 17
W HHEE R R RGEH TR, LR ai s,
Image J UL SBT3 AR 4505 54T 04T
1.7 PCR ## FPRI1 ,AnxAl mRNA K-F

8 1R RNA R IBGR & (RAML ) $2 BT 48 240
A RNA, F R s i) & (TaKaRa ) ¥ mRNA iz % 5¢
4 ¢DNA, #H F PCR i8] & #17 PCR 973, PCR 2
WERER R (RNEARZR A 20 wl) 195 CHIAEHE 30 5,95 C
A5 5,60 “CIR K 25 5,72 CHEH 25 5,35 MGG
72 CHEA, 1. 5% B AR BEEE R UK fE SR 45 . 5
i, FPR1 @ _E3iEg 144 5'-CACCTTTGTGCT-
TGGAGTCT-3', FiiE5 | ¥k 5'-TAAAATGGCAAAGTG-
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GAGGTG-3",139 bp; AnxAl L 5|44 5'-TCA-TCT-
GTTCCAAGTCCCT-3', #7514 3 5'-CCTACCCTTC-
CTTCAATCC-3",289 bp; B-actin ¥ 35514 5'-GT-
GGGCCGCCCTAGGCACCA-3', R i34 4 5'-CGGTT-
GGCCTTAGGGTTCAGAGGG-3',245 bp,,
1.8 wit¥sik

K SPSS 19. 0 AR AT GE T4 70 B, S50 2 e
F xes Z7m 25 LB ROR AL IR 25 22 43 slow
T2, A PI ELBCR AT LSD-t A5 5

2 R

2.1 KRAM AR Yt £ FPR #4451 %

YA TSR W, FPR SRR 5 K R ET 4E
AHMUE B Ak RN . 10 nmol/L 40 &4k 1 41 fif %5 12
0 nmol/L ZH 1) (1. 145+0. 318) 15, LG it = XL (P>
0.05) ;100 nmol/L 41 3| #2 il #afb =2 b f3%k . 100 .1 000
nmol/ L ZH Ak (1) 40 ME 53731 )& 0 nmol/L 411 (1. 445+
0.235) f%5F1(0. 690+0. 091) %, 22 F HA G %1 L (P<
0.05,K 1),

2.2 BREARE K R AR A Y tm e ok FPROE

K BRI 8T 4 240 i i SR A B s, ARG 97 B vtk

A EIOR A EIE A (1. 362+0. 199) 1%, 22 57 B

0 nmol/L 2

100 nmol/L &1

GE2EE L (P<0.05) . % +tBoc 41115 F: I3
AL AR I H SR AL D 0 8. 40% (R TS
262 Y (P>0.05) 3 B +Boc 4LIEF: i Atk A%l
B A B (P<0.05) ,38i/b 16. 94% ,ffi ] FPR 15
P Boc AbBE, Gl A F I IR BE 5 AR B IE DRE
JEZ B2 B SR X (P<0.05, 5] 2) .

2.3 H& LA K SR Y% 4 i FPR1  AnxAl & &

K-FF= mRNA /K-

Western blot 453 i /n (& 3) , K Ui 5l 21 4k 21
MiFRik FPR1, 7E 1% (A S E 2518 T % 12 h J5 FPR1
M A FRIA S O h A L B3, 2 5 A%
T2 L (P<0.05) ;648 2 .24 h 4 555 0 h 2414
2RI GT#E L (P>0.05) , HA 12,24 h 56k
A0 h 4HAH, AnxAl R RIR B EE M, 2R MR
AR L (P<0.05) ;64 2 h HEAE 0 h 248
H, AR A SRR (B RS 124 B X (P>0.05)
PCR 25 R Wos (& 3) , Il AT 4E 40 Ml k40 2 .12 .24 h
(/) FPR1 AnxA1 [ HE Yk 505 5548, 0 h 4140 e i %
TR 1 N2 B-actin 122 AL A B I 38 3 K B 43 B &
(K 3), 54 2,12 .24 h 41 FPR1 AnxAl /) mRNA
T4 0 h 20 i E 38 0, 2 R B A G E R XL
(P<0.05) .

10 nmol/L 41

- - 2.0

1 000 nmol/L 4

a

1.5
1.0 1
0.5
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A: IMLF # §- 69440 B A3 (n=9, x+s)

FELIZ 2
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A Western blot #-] 25 3% ; B: Western blot ¥, 7k 25 £ ¥ & 5 5 #7; C: PCR &k 4 % ;D.PCR ¥ k¥ T 4547
a:P<0.05,5 0 h 2a b3z

3 EAEIER T4 FPR1 AnxAl FEWEN (n=6, x+s)
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(38x10°) & 121
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A
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415
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4151 B

1:0 nmol/L £8;2:10 nmol/L 48; 3. 100 nmol/L 28 ; 4. 1 000 nmol/L 28 A :Western blot #-| % 3 ; B: Western blot w, 7k Z5 & ¥

EEHM(n=3, x+s) a:P<0.05,%5 % &bz

& 4 Western blot #&illl fMLF 42 [5 4056 FPR1 . AnxAl fJE QR IEKFE

FPR1—
(38x10°)

FPR1

AnxAl—

[ — ﬁﬁ
(37%10%)

B-aclin— | CEE—— — --I
(42x10°)

A

1% 8042, % 8. +tBoc 4833 8 A 40 ;4. B A +tBoc 20; A:Western blot #:i] 25 3£ ; B: Western blot ¥, 7k & & ¥ & 3

2.0 7

ab

AnXAl

S A (n=3, X+s)

a:P<0.05, 5% A& 8k45; b: P<0.05,%5 % & +tBoc #8E; ¢:P<0.05, 5 L A 2848 bb 4%

Bl 5 Western blot #&lEk & 70 FPR #£HFIxT 4 FPR1 AnxAl B9FE B R IEKFEH G

2.4 {MLF iRk 4 4 4m i FPR1 AnxAl #97% & K-F

Bt MLF W B2 B FH s, FPR1 AT AnxAl By H 3R
SRS A0, 100 .1 000 nmol/L 25 0 nmol/L 414f]
F, BAG 3 24 5 (P<0. 05) 510 nmol/L 415 0 nmol/L
HAHLE, 225 G272 L (P>0.05, 81 4)

2.5 FPR 42 %) tBoc st 4k & K R AT R 4F 4 20 6
FPR1 .AnxAl &% 45 %

SRR T, SR A FPR1 F AnxAl [
KR, 225 B A G2 L (P<0.05) 5 64 +
tBoc 4 5B 4 AH kL, FPR1 A1 AnxAl £k /K g &
FEAR, 22 5 HA i it 5 L (P<0.05) ;4 +tBoc 415
W4 +HBoe AR, 22 RIS X (P>0.05, 81 5) .

it

S 7R FPR FE SRR S 7] IMLF 7 L5 ]
Hili B 2T 4 A A A AL 5 17, 100 nmol /L 41 [ a4k S5z 17
Sy B, XA IMLE 516 1 Sz I i f i 20 = g 8™ 5]
ERHOVHIZR . T, FRAT T B SR U LT 4R 20
#5 FPR, H FPR HA S ZIRE. 1 000 nmol/L

3

ST R A 4 200 5 2 [ %, T LR T O nmol/LL
RN AT e A PR 15, R BA R E R
LR T IR AN, T BR AT A SRR,
BERREAR T A PR A 5 58—, 2R 5 T e e L 1) Bl
SAFAEE T | PR S Ak A A, S B0 Bl 138l 9
S SRR AR o AT — 25508 4o e 2 B 528 A
PCR S8 UESE , JRUCRE IR A9 K SO ST 4 4 g ek
FPR1, FPRs J& T G HAMIKZIK, & —Fh & iy
AR, RERE A 2 9k ZU DL S . fe Wl R B F2 58
PR TH AW REN AN FEITF AR AR AN
it K A B AR | I A AR 2R 2 i /N
JEAN AR AT 235 oK FPR AT AE LA B AT 24
R EEE o 3k L 52 A i 32 5 A AR S i S, o e i A
A, A S e, B i i AL, 51k B fkis
BRI AAE A1 I BT S A M)A 800, it i 2T 4
#iMfs FPR1 ik LR Al RE S A2 5 5 @ ief %, B
A REE M AT AE AN A 00 9 b SV T A 235

i LT AR 20 i L 11 FPR A7 RS I e 4% 1 o 22
L PRI ) e PR AT o FRATT IR T 2 2R K
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B, AT 4 AN M B RS 77 3 T LS Sk A 0 a4k
N T EL A Tk SR AT DA FPR 5470570 AT 4 il 156 B
FEBREE R, R BRI 2T 2 AN M RE i T FPR A BE o
FESRASRIE T s i 2 BRI A2 o, G
VR AR E B0 23 WA R ) 5T, 3 2 A R A0 40 IR 25
SRR P 5, R S A0 M A — R Y R,
HMGB1 FIZAifA& DNA, A] 3 7% Toll #£3Z A& (TLR) , A
75 545 s LA 380 B 7, A4 8 B T IR B L s
BIKRAEREALAE . BRI A & — Bl 2 AR LA N 1Y)
AR TR AR R B, B A Y JE . 2 0 Sk ik
SN REAS S AR, an SNl S s b 3, ] i Y ik
TRRK, J4T5 FPRs A FAY(E Sl o R, S5k
25 RIS, N-H B K AT LU P IEPERY , a2k ik &
FEBE S TE EA0 . BRIL=Z Ak, HoAth P9 IR 3
2 MK A LLJE FPR P 3TE 9, W AnxAl, H XX
kRS, AnxA T TR E A0 I AN, B 5 SR R
TE 1% A BE TR 12 h, R BRI T AE AR A 1 ) AnxAl
TR Z (A& AnxAl FJE 3l F XA B4R N TG
e R e A, B FHEAEMRER R LS E
AR, B IO RE A I AR B 4 B0 i A8k, BR T
AnxAl SRS Y LLAN , A1 = A I8 B i T HoAth FPR
WG XECEOE Y R EREVER? J14h, FPR 4
PUAIFFEA 56 4T bR B 75 L R A M i 1 i
YEFE , UGB SR 40 T ISCHAh  f b 15 PR T 7 A 3
SR 47 WA R T — 2 RS .

Wit N T A RS i IMLE 258 — S SR IR Y
FPR ¥ PR sh 7. FRATH IMLF Hill 33 il B 25 4k 4
Jii, A IRFLRT LA _F A FPR1 5 AnxAl (33K, 1 H., 4
FH FPR 45 55 PR 5 Bt 70) Ak 21 25 4 40 i 5, i 420 %t
FPR1 AnxAl ik i L JR/E RGO 55, B, FATIA
AN AE B4R S FPR BT DB [ 4 0 1 4 4
AnxAl FFE0E , T — 22 #F FPR 5 AnxAl 1335,
TERIE S5, FPR {55 I RETEPE R R . 4 s 4
5 FPR 4551, FPRs 23 B AWM AR 4L, @it G & .
Pk 22 TR 2 1 W A5 A S 10 2 R (5 5 B, 0 AKT
PI3K . p38 \ERK %5, 7F 4ff Jifd i) J&k Yl 8457 F1 5 A F 37 1
R LA B A PR3 58 0 b A S5 v R A Y
M UEH] AnxA 1 BEANHIRZ K+ NFkb AOU0E FIfE 498 PE
YR 1 77 AR o PR ARE, 8 AnxAT (E{H AnxAl
) N A il 7 58 5 2-26 HJIK AC2-26) FEATIRYT W] ff
£ AnxA1 ZE [ IAPTRTEE , X — 2 51 5 0E S5 9 12
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