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TS ES S5 AR B2 X /)N R B2 4% B I 4 R 25 Wk T BE BY

A= R AL BT 51
kit BHE A K FWES

CE PR BF R 22 P2 24 B, JE 5T 100069)

mE K} Western blot. %% % FAPCRAZ M /)N R A% B 7 40 L Z RAW264.7F S1PZ AR 5

(SIPR 3 kA, G L Brik 5 B Fo S, 5 5 K09 77 % A% ) % BR #5 Mz B% (sphingosine 1-phosphate,
SIP)* ATy G ag BT . oA A 2532 5 T B Ae T HRNAG 7 ik AT SIPIA T LA & )
VERAE, 2RI, DRI E S @I AERAW264. 7R ASIPR,5; SIPA| AR M #3832 R EALE
% 4m 0, A RAW264.769 B 2 48, B A SIPR,2S PR3 # 3% 307 F2siRNAs T #7 4|S1P3E 5% 64 ) R, £4%
E v 40 it A RAW264. 749 B 7& M f i I SIPR, 4935 307 A=siS1PR, 51 R %5 7h S1P3E 7% éﬁRAW264 7
t9 5E e R BSIP vA 2 & EARAW264.7% SIPR,#2S1PRy 89 & A, 12,2 R K S1PR, 89 & &
T S1Pi# it [E BARAUH] 3G 3% EA-F- 64 /)y R A% B 200 A RAW264. 789 B T b, 45 R &, SlP/
S1PRy1Z 518 3438 5% /) R AL B o4 dm OB & M, A 4% B o4 4m 0 5 AR ) 49 éa\%#m%lwﬂéﬁffm
REETHAXEL.

KRR M, R BRI IR 2 N, BRI 2 2 4K N THIRNA

Regulation of Mouse Monocyte/Macrophages Phagocytosis by
Sphingosine 1-Phosphate

Zhang Yuanyuan, Li Weiyang, Liu Xin, Li Liying*
(College of Basic Medicine, Capital Medical University, Beijing 100069, China)

Abstract Macrophage phagocytosis is an essential step in innate immunity. However, the signals regulating
the phagocytosis are still not fully understood. This study aimed to evaluate the effects of S1P and S1P receptors (S1PRs)
on macrophage phagocytosis in vitro. We found that SIPR;, SIPR, and S1PR; were all expressed in monocyte/
macrophages RAW264.7. A powerful phagocytosis activity was exerted by S1P on monocyte/macrophages and
the effects of pro-phagocytosis were markedly inhibited by SIPR, or SIPR; antagonists or siRNAs, but not SIPR,
antagonist or siRNA. Interestingly, exogenously added S1P induced significant up-regulation of S1PR,;, but not
affected S1PR,, suggesting a self-amplifying loop of S1P to enhance macrophage phagocytosis activity. In conclusion,
the results revealed that SIP/S1PR,; signaling axis stimulated phagocytosis activity in mouse monocyte/macrophages
and provided new clues for the molecular mechanisms of macrophage phagocytosis.

Keywords phagocytosis; monocyte/macrophage; sphingosine 1-phosphate; sphingosine 1-phosphate

receptor; small interfering RNA
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1% R % 1% I#¥ (sphingosine 1-phosphate, S1P) & —
B i A I B AR B e (M B AR A =4,
AR MBI A7 TR A DL R S Dhfe
AT TR AT A BRI SR AR U, STP i I
eh A =, B AT AR D 40 M N 5 AR A R A
F, SURT A5 40 100 46 1T TRVRR 58 52 A 2 4 T 4 T L
LEY)2E DR, STPL FLAH N 52 A4 45 45 Jo i B
22 PP 5 4 T i, AN RAEAS R R A2 R

B R A AT SR LA S0 K A R e ) HE R
YIRSy, KA T HE/E S, A A i 2 5
K% AT Wik 22 458 000 [ A 1 D, 8 T Ek e R0 TG B P 98 3 (1)
Je R ARPE N B rp R o, OF LIS RE S 41 3458
I Gz A, LV AL R IR SRR T IRIT RS, AT
13 5 A% B A R e A 6 REEAT T e Ab, i
T AN [ 40 i BRT 1 1) 20 6 5 P9 5 R AR D g
i, A% I A R A S8 R G 8 I 2 R I AP
2 V25 I ZR AR

AR IEAE P 2 184 9 38 R0 3 7 P 4 8 1K) — >
G Sr, MR IR T RN i DA S P S S i e
5SS UM S EM A A S G A iR
AT BRI AT T HE 45 A0 I PAE 3K L8 i o
JEE PR DGR E RS2 2 AW, I R R IR
JVUREE 3 A5 AR T e A B TUs)
A0 B 2R B A AN B ) 7 s A
G 2 P 7 6 T R ) o -0 B G RN B 1
Hor A EAE T o G 2 SOAZ 40 i U215 ks
AFAERI AL L OB S 57 30 IR, K
SRS 5 A0 R PR s B A RO, AR
W), VEANS TP UE B ] Y S R GEAN S 4n K A= 40)
FU)REMS, SIP/SIPRsH Sl s/ BERIE A% E
WAt HIT A% 2 SZ B IE R A% T e RFE A Ak AR
SRIM, S1P/S1PRs5 Tl e 75 1 15 /) bl A% e 4 i
WG TE B AE LRIV AS IR . DAL, R T E— 2040
FUEAZ G 4T 6 A W T REAH DG () R ML, 8 FRAT T
B 2 RTFFTSIP AR R EA L, QSR N A
1% EL 54N L ZRRAW264.7 1) 4 W T e 1R 1 =15 R R BIL
ille & F-S1P/SIPRsfF 51 975 L AE BEAE H IRAF T 0K
h BT G M A R LB R V6T 592

1 #REAZX
1.1 ##
RAW264. 741 s R 11 5 [F = 2 Bl 22 B Sk i =

SERIE T A 0 U0 A P
1.2 i RILEE

RPMI-1640%% 75 Bk, 7 % 22/ % 2 W [ 56 1
GIBCOZ ;i 2 IfiL i (FBS)IE [ 7% [F]BIOCHROM /A
#); SIP. H,SIPIY H 5% [EBIOMOLZ #); W146. JTE-
013 FICAY-10444014 [ 5 [ Cayman /s il ; 21405 654k}
Fric B9 - H0 A 3% ELI-COR A w]; HiGAPDH 77 [5
ORI Z5EEB)E H 5 H Sigmas 75 LhAEHTK
Cy3bricPtlegGHLiAN 1 3 [F Jackson Immunoresearch 2y
Til; BT PISIPR, . HiSIPRINFTSIPRFUAAN [ 25 [H
Santa Cruz’ #; RNeasy Mini Kith4 F £ [FQiagen /s #;
BCATM Protein Assay Kitl4 [ & [E Pierce A #]; M-MLV
1 5598 71 £ FlLipofectamine RNAIMAXIY [ 35 [
Invitrogen’\ #; SYBR Green PCR Master Mixfll Tagman
Universal PCR Master mixJ4 [ & [E ABI w]; 41 75
(pHrodo™ Red Zymosan A BioParticles))l F 3¢ [F Life
Technologies /A ] »

RT-qPCRAX(ABI Prism 7300)/¥J [ 3% [EABIZ #l;
Odyssey2l AR U R 400 H 5% [FELI-COR A
e PR S B8 R S8 H 56 [ Thermo 2 vl ; BIO-RAD
6807 bR AN . T P LUK BRI AR 3G EIAS B0 [ 2%
FEBIO-RADZ wil; COJ: I H MR 1§+ LA & W H 4[5
Heraeus A #]; 96 L4115 70 [ 5 FEl Costar A 7 .
1.3 HHpaLEsF

RAW264.741 i B 7% T-RPMI-1640%% 77 & 1,
W& 10% B 2 L35 S 100 U/mLTs % 2/ % %, 5T
37 °C. 5% CO, MR L (R IR M R % .

1.4 ZARRSRIERHK

H4%% % W A e /N B A2 B R 40 i &R
RAW264.7, J10.5% Triton X-100(PBSHC )= i 0¥
15 min, 85 HIPBSYE3 IR, £FKS min; 37 °CHI2%
A1 8 A B 130 min; fl—#$i(anti-S1PR;. anti-
S1PR,flanti-S1PRs % Y £ i [ $i 44, 1:200) 4 °Cid
B FIPBSYE3 WX, 4E K5 min; J%¢ )¢ — Hi(TRITC-
goat anti-rabbit IgG, 1:100), 37 °Ci# &1 h; HPBSyE
39k, FEURS min; I ADAPIZ: (45 min, HIPBSYE3IX,
BEIRS min; 6 REL TS, .

1.5 ZEHFRENZESLLE (Western blot)

104 °CHAF N, IR EE I/ B A
i RRAW264.71 (1 #1 1H1, HIBCA Protein Assay Kit
W RSB A& & BN FEAIS0 ngdl 34T
SDSZR N M e it Jise WL Uk 4% 2 PVDF i |, FH3575%
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JI I Wk I TBS T i % i 35 P 1 h, In A 1:2007%% B¢
5 BISIPR, . SIPR,ELSIPR: R % ¢ [ HT K T4 °C
i A I, TBSTERVE3 UK, £FX10 min, A H, =
im0 B 1 h)E, TBSTE PE3K, 4 K10 min, 4 H
Odyssey £l 4b 5 Ja 14l UG R G AT G . br
A Py 2 B GAPDH 1 52 SR A 7] 25 5%
1.6 /NREBEIZELER ZRAW264.7 Latex beads
HFREXI

Titkb #pHrodo™ Red/Green Zymosan A BioParticles,
12 mL PBS#% f#pHrodo™ Red/Green Zymosan A
BioParticle, ¥ 4% 1% 2 B35, i AN6 mL PBS, i /5
5 minff 2 508 % . BRAW264.7445 000/FL1%
296U, 11Hk4 hy IIAASIRIA S (1S 1P, BHIKTIHE AT
1 b Infiisb 2 ¥ pHrodo™ Red/Green Zymosan
A BioParticles 50 pL/fL, 7£37 °CHF1E30 min. 440y
F4%% 5 W4 °Clhl & 40 230 min, 372 Big, &
T, IMADAPI# {45 min, JHPBS¥E3R, K5 min,
FH 28 6 AU A I K 485 nmA1580 nm R AL 4%, 3
Jvs 0B A 3AN BT 2 1 LR B v A B P Al
Ja, T3 /02004 41 B Sk W BH A
1.7 RNAFH(RNAI)FLLE

RNAT-F (1) 58 1) 3 PR g S1P 552 4, () 1) 2R
14N 5 Ay 8 200 14 03 7L 2 4 6 TR ) 31 S LA (D9
PE FIsiRNAJT S AE b 934 6 B, 35 41 38 /98
Thermo scientific2y @] & Jil. K £V 1B K [FIsiRN A i
7250 pLJGRnaself) K B 2 2 17K, ALk 2 ok
20 umol/L. #% 4L — R AF2x10°41 g £ FF F-60 mm
Re g2 Lk, £ 40 B 424 h I 7508 $140%~50%; X
H #i B¢ siRNA(200 pmol): 5 pL siRNAJIA 245 pL
opti-MEM; #i% Lipofectamine RNAIMAX: 5 pL
Lipofectamine RNAIMAX/III A245 pL opti-MEM; ¥
FR TR R IRISiRNA S B B 1) i e X TR 4 )5 =0
FiE 10~20 min; 77 2540 M5 IR LA (1 85 37 2, I
2 mLEIME . JEHiAE R IDMEME: F- 5L, AR5 A
0.5 mL MRS G REREA]; 837 °Cy 5% CO.%
PE R FR6~8 hJm 7t L Ri IR Ak, B 15 10% FBSH)
e IR, IR GL48 hy AR 4 R FHRT-qPCRA
Western blot 4 2 #L 5L R TUBR AR
1.8 IR A EER S8R (RT-qPCR)

(D40 i 2 RNAFHREL: K H QIAGEN®™ RNeasy
MiniKit$2£ B RNA, 5 Nano Vuef il RNA [ &
JARSE . (2) ] 55 715 %% cDNA: KRR I 11 2

RNA 4 pL(2 pg). Oligo(dt)15 (0.5 puL). 10 mmol/L
dNTP (1 pL). #B4li7K(6.5 pL), MK K INAPCR W 3,
65 °CJ V.5 min, .EIE NVKIBH, B0, A
SXER—BELEMTR (4 uL)+ 0.1 mmol/L DTT( i 77 H i
2 uL). MMLV(200 units)(1 pL). #84E/K (1 pL), 4%
TR, R L, 37 °C 50 min; 70 °C 15 min#% 11 5V,
UKIEVR AT, FFLAANIN S i il P 5 A4 28 kg B Pk
W GYREARINE : A I & 15 IR RE AR B S I 2
SE RO RNV, LL18S IRNAK 2, FIAACHT
MRNAZIE (MRNAAH X {5 i =2 (CHIER-Css)) -y p
51917 %1): 188 rRNA_LJi#54): 5-GTA ACC CGT TGA
ACC CCA TT-3', Tit5|#): 5'-CCA TCC AAT CGG
TAG TAG CG-3'; SIPR, 5|4 : 5'-TCT GCG GGA
AGG GAG TAT GT-3', Fii#5!4: 5-CGA TGG CGA
GGA GAC TGA A-3"; SIPR, Fi#514: 5-TGC CCG
CCT TCA GCA T-3', Fiif5141: 5'-AAA AAG TAG
TGG GCT TTG TAG AGG AT-3"; SIPR; 3514y 5'-
TCT CAG CCT TCA TCC ATT AAC TCT AC-3', R
514): 5'-AGG GAG CCT TAT GTC ATA CCA CAA-3',
1.9 DNAIzRBEHESERR B ik

FH0.5<TBE-Buffer 2%t B i # %€ 050 mL, 757l
By R SRR R AR, A v #5260 °CAita,
JIIANT10 mg/mLik & (KIVRAL 258 B 24K 5 4 0.5 mg/mL,
IR G, B EINHIREE N, H 2 AN b
TE R J2 34050 (RS THT; A6 B 5 A [ ), /Mo ik
HE T, SRR P R IO R 5 o LDk 2
WA PR T 1~1.5 mm; DNARFE 55 10xLoading-
buffer(75 7 WM WA H D PR S 5, HTEE U
AR A Y M AR A 55 b VORE EE H,
{FDNA 7] BHAR % 31, K H FLUE A 80~100 V; >4 ¥R 5
YRR 5 B BE BTV 1~2 oAb {2 11 fLyk, FHUES LT
(PR R AL A B M T A I
1.10 Zit=E5h

P A 52 58 Hdls LU bR 1 R 3R R, SR HISPSS
16,048 F B A X 52 56 45 AT 73, PR TA) LU R
FStudent’s ek 56, % 41 1A] L35SR FH FRL DR 25 05 25 0 M
(ANOVA). P<0.05\ 4 &M%,

2 2
2.1 /R B E W YE B ZRAW264.7HS1PR,.
S1PR,. S1PR;FiZA9#&M

2351 N FHRT-gPCR FWestern blot /7 i fFmRNA
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(A) (B)
?88 Eg SIPR
& & %\Q% %\q %\q <\° GAPDH
©

25 pm

SIPR, SIPR, SIPR,

Brain RAW Heart RAW Liver RAW

A: JIRT-qPCRIJ7 KL MIRAW264. 7H1STPR, s mRNACY 1IZIE . B: S BT ) 7 iR IR AW264. 7 STPR s B UK 0K o Ty s
F23 MAE A SIPR BTN C: SIPR,STERAW264.7 B4 S 4L (M40 i S0 5. S1PR R4 E, ik 2k
A: expression of S/PR; ;s mRNA in RAW264.7 was measured by RT-qPCR. B: expression of SIPR,; protein in RAW264.7 was detected by Western

blot. Brain, heart and liver tissue were used as positive controls. C: the representative images of immunostaining for SIPR;, SIPR, or SIPR; (red) in

RAW264.7. Cells were co-stained with DAPI to identify nuclei (blue).

Bl PREZEMMARAW264.7HS1PR,. SIPRFIS1PR;FHRIXAIHE
Fig.1 The expressions of SIPR;, SIPR; and S1PR; were measured in RAW264.7 cells

FIEE 1 UK R IS PR 15 = AN 52 44 [#  i4 ( 1A FH
EI1B). 25 FWoR, /R B0 i RRAW264.7
FISSIPR e FH A1 M G5 ¢ 6 1) 7 0533 — 20 A
S1PR, ;/ERAW264. 740 i1 (IR IE (K 1C). 45 R TR,
RAW264. 755 5 IES1PR 50

2.2 SIPAH/) R B 4% B 4l B RRAW264.7 & I
I EERY 2N

BATR DA [F] 94 FESIPXTRAW264.7 1) 15 3 43 e
YEH, KIS 1PH S T iy, RAW264. 711 2 A H
BT e, H AT B RO RN, LPS(100 pg/mL)fE
BT FE(1E2)

h T B HISIPXRRAW264.7 1 1 43 W AF ] i1 3%
AT, HHHSTPX LLS1P, #EATRAW264. 71 4 5 51
%o HoS1PSZSIPI S5 A8 A, Todi fu ) 28 — A5 Al
Thhe, HAeil 5 g0 M SR T 52 kg A R AU,
SIPFHH,STP [ 5% LY 5 56 I AF ) Wr S1P &k #4:1F H

(PR AR, 25 P AE I — 3, WIR ISP/ Y A2 i it
ZARA T 45 F R, SIPIAE 58 4 9 H,S 1PAR
oL, PRSP IR 7 Wk A FH A2 20 e v A i 3 1 2
RSERUP(E2B) . RIS, AT AH [ R R S1P S
H,S1PXTRAW264. 740 i (1) & £ Wk A AR 1 Ze it 2% 4y
Mr, P 2 R 22 e A gt 24 X, RUSIPIE S
W A/ FF i S A 300 ok S5 A i T 2 Ak e pl 1, LY
A1 FAh IS AR R R AEAE
2.3 SIPXISIPR, . FRIARIE NN

h T T RSIPARZ AR 2 5SIPXT /N B B A% 05 41
L ZRRAW264.74 Wik ¥ /E LI, AT 7 STl
TMRAW264.7)5S1PR 5[ ik 2 A 4 L. RT-qPCRAH
Western blot/) 45 W44 R, SIPE 2 1 iARAW264.77
SIPRFISTPR; [T, (HE AL AES1PR, IRIE(K13).
2.4 SIPXRAW264.7 & METH REH 220

Hh #E — 25 WF 5YSIPR,ERAW264.74 1 i
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(A) Control 10 nmol/L S1P 50 nmol/L S1P (B)

—_
S

1E3S1P
= HSIP

B N o]

NS}

RAW264.7 phagocytosls
(fold over basal)

25 um 25 um 0
—— —

Control 1030 50 LPS
RAW264.7 mol/L

U4 b5 IRAW264. 79 ITAAS R B KIS 1P HLS 1P, 1 i 1Ak #E i i) pHrodo™ Red Zymosan A BioParticles, 37 °C#:I%30 min. A: 7ES1PAN[A]
WZRIB T ATRAW264. 745 W L) RER FH; B: AESTPHIH.SIPAE I N FIRAW264. 74D RE M E 70T . *P<0.05, 50 AL LS .

Serum-starved RAW264.7 cells were allowed to phagocytose pHrodo™ Red Zymosan A BioParticles for 30 min in the presence of varying
concentrations of S1P or H,SIP as indicated. A: representative images showing the internalization of pHrodo™ Red Zymosan A BioParticles by
RAW264.7 with or without different concentrations of S1P; B: quantitative analysis of phagocytosis in RAW264.7 induced by S1P and H,S1P. *P<0.05
compared with control group.

B2 FRELHRESIPI/NG Bi%EREAMAZRAW264.7 B ME L) AE RS20
Fig.2 Effects on the phagocytic activities of RAW264.7 cells treated with different concentrations of S1P

(A) © (E)
o 47 SIPR, o 47 SIPR, - 47  SIPR,
] .2 .S
2231 5537 5537
5 2 g2 g 2
Z 52 Z 5)- I 2 51
23 23 23
E I E E
2E - 2 €1 2E€ 11
[} [} [}
& 0 ~ 0 & 0
BSA 50 nmol/L BSA 50 nmol/L BSA 50 nmol/L
S1P S1P S1P
(B) (D)
Control SlP

2 h

SIPR — SIPR,
Gappi — GAPDH$

2.571 o Control 47 O Control
2.01 @ S1P B sip

1.51
1.01
0.51
0

47 O Control «
@ SIp

NS} w
N 1
*

—_
1
1

(fold over basal)

(=)
(=}

Relative protein expression
(fold over basal)
Relative protein expression
Relative protein expression

4 8 12 4 8 12 4 8 12
Time (h) Time (h) Time (h)

WU 40 IS TP 23 S84, 8, 12 h, SR )5 T3 9 % FHIRT-qPCR(A . CHIE)FN e ENiZE (B DFIF) )7 E K IS 1PR 51 %, mRNA KA
JELESTPHRIA hR A e k. H F RIS R GAPDHAE N Z . #P<0.05, Lot RALELEL.
Serum-starved cells were stimulated with S1P for 4, 8, 12 h, respectively. Expression of SIPR;, SIPR; and S1PR; in RAW264.7 cells were determined
by RT-qPCR (A, C and E) and Western blot (B, D and F). mRNA expression was determined after S1P stimulation for 4 hours. After quantification of
the signals, results were normalized relative to GAPDH expression. *P<0.05 compared with control group.
El3 SIPX{S1PR..FKIXAIF M
Fig.3 The effect of S1P on the expression of SIPR,;

FE o 4 L 1 5 B HRNAT$8 59 7 92 90 53l 30 2R IK90%- 50%F187%, & HH Ak PRI It BR A% B2 745 A 225K,
RAW264. 791 SIPR ) K k. 45 B 7R, FISIPR;- H LLSIPR,. SIPR,5.SI1PR;} ﬁE%E‘JsiRNAma&
siRNA. S1PR,-siRNAES1PR;-siRNA 735l 45 4L A HABS TP AR ) RIS DL, PEW]IXLEsiRNAREH
RAW264.7, H:S1PR,. SIPR,MISIPR) 1A 43 1] [ JE R 5 VE (B 4ART 4B, 0 BRS1PR,ES1PR;
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A .
( )g O Scramble siRNA B S/PR, siRNA ©
2 O SIPR . siRNA u SIPR, siRNA O Scramble siRNA
g 120 O SIPR, siRNA
22100 '
5 £ B SIPR,siRNA
=g 80 . . 8- ® SIPR,siRNA
2 g 60 2
E 2 * ] 7 *
o X 40 * 5%6 E #
2 20 ez
= -
= < © #
2 0 2 541 T
SIPR, SIPR, SIPR, = z .
®) 2322 tL
e I e ] = © e [ [ i
GAPDH [ — | | mm—— | | S— e | Control ~ 10nmol/L 50 nmol/L
&o\@ %\Q%\ é&@ \Q@ &0\@ %QQ'% S1P S1P
%o& & %o“b & %o@ &

RAW264. 741111 53 7 FHS1PR,-siRNA . S1PR,-siRNAE{S1PR;-siRNA/N THRRNAHEAT 454448 h, SR 5 1573 7 3 FIRT-qPCR(A) 1 Western blot(B)#:
TISIPR s[FIE . C: YTERSIPR )5, SIPXTRAW264. 740 AT WE I HEIN FMd . *P<0.05, L5 %] A FLAL; "P<0.05, 55 LIS 1PL LA -
RAW264.7 were transfected with scramble siRNA, SIPR;-siRNA, SIPR,-siRNA or S1PR;-siRNA for 48 h. The expressions of SIPR;, SIPR, or SIPR;
were evaluated by real time RT-PCR (A) and Western blot (B). C: effects of silencing SIPR;, SIPR, or SIPR; expression on phagocytosis in response
to S1P in RAW264.7. *P<0.05 compared with control group; “P<0.05 compared with S1P-treated alone.
El4 TESIPR.FRIZXTSIPITFAIRAW264.7FIETH BERTR2NE
Fig.4 Effects of silencing S1PR,; expression on S1P-induced phagocytosis in RAW264.7 cells

(A) (B) ©)
1 No W146 [ NoJTE [ No CAY
@ 1 pmol/L W146 @ | umol/LJTE @ | pmol/L CAY
8n Il 10 pmol/L W146 8- M 10 pmol/L JTE 8- M 10 pmol/L CAY
4 * _ * ] %
>5° 55 ’ =3¢
52 A 52 - fgE - #
e S £5 L. f
=24 N =24
Na=T Ns=T N
SECPY S€,] Sk
. : Sl
0 0 0
Control 50 nmol/L Control 50 nmol/L Control 50 nmol/L
S1P S1P S1P

TR JT IRAW264. 753 I HISTPR FEHLAIW146(A). SIPRIEHFIITE-013(B)MIS1PRFEHL HICAY-10444(C)HEAT TRALBEL hiT, FFAESIPII/E T
UHATHRWESG, HUF SRR 2 . *P<0.05, 53 HAAL LA “P<0.05, 5 SIPALLLE .
Serum-starved RAW264.7 cells were pretreated for 1 h with or without SIPR, antagonist W146 (A), S1PR; antagonist JTE-013 (B) and S1PR; antagonist
CAY-10444 (C). Pretreated cells were then allowed to phagocytose in the presence of S1P. *P<0.05 vs control group; “P<0.05 vs S1P-treated alone.
El5 SIPRsTEHFIXISIPIT FAIRAW264.7FRELS HE A 31
Fig.5 Effects of SIPRs antagonist on S1P-induced phagocytosis in RAW264.7

FIK B BH S 1P R 7 W AF FH, 1 T ERS1PR, 3% SR TS Sl K, 1MTSIPRIAS s, $R
KA ISP T IRAW264. 74 KA I (K4C). S1P/S1PRysIH ik 1E S Bt AL il 3 i /1N Bl S A [ e 4 g
it — A Bk g R, N R e PESTPAZ ARAW264. 71 fE o

EFEHL A HEAT K . SIPF S RAW264.7 1) 75 W 7]

DLWl 3% £% PESTPRAE $L AIJTE-013)MISIPRAE LA 3 i+

(CAY-10444) 5 ¥ B 4 P (1) BH W7 (K1 SB AT &1 5C). ol NG 8 9 o P A7 S0 A% AR W 40 B B 1) 3= 24
SRM, JE $F PESTPR,F BL 7l (W 146)H: A 52 Wi STPX} JSC G, MU A 32 B el T Rl i K S 1
RAW264.7 1) 45 Wi AE HI(KEISA).  [F] i, W146E4JTE- fG. XLEWENRER T 25 40 MR A BieAb, b AE 4 i AF
013X RAW264.7 L #FRIME - . LA E&f KW, 7 A Bl ARV Z AR ), Serh — e v
S1P5 FRAW264.74F Wi it #2 1, SIPR,FISIPR: A g s BEAR B R R EAE 50, WA =, Ay
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BIBREE. A DURIR. =R LA A1 — mESE H
(diacylglycerol, DAG)%5. fiff PR 4 i BE(S1P) & — Fh
AT RSP IS B I AR I R 1 v R ), e — R
Z NG A T, AT LE VT2 R s . STPI)
AP E R 2. SIPS S T HUA T %
Fhan BT () A 2E TR S AR A A5G . ST A4
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