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WE. B8 4 & 7 85 mE5 3% A(Forsythiaside A, FTA) 6 AR 18 % ft -F 28 i ( Human umbilical cord mesenchymal
stem cells, HueMSC) k4K ( Exosomes , Exos) , 3 2 T 34 & &% — 1 — &% 82 ( Sphingosine — 1 — phosphate , S1P) /& fig BLVLEE3 —
3% B4 ( Phosphatidylinositol 3 — kinase , PI3K) /% & .8 B1 ( Protein kinase B1,AKT1) 12 5 i@l 35 BF %, 2 % & b At 45 47 ( Acute
lung injury, ALD) 89 /E A AL, 7 ik I HucMSC - Exos, %) & FTA — Exos, 5@ it I R 45 F A B 4w F B 4L
A= & Fu¢p ik (Western blot, WB) £ 363 3 & 4E | 3 20 48 &35 7% M & FTA - Exos #9325 %, @it 5 % 4% (Lipopolysac-
charide, LPS) #)# A ¥ 2,4 £ & %8 #2 ( Human bronchial epithelioid cells, BEAS —2B) #y3& ALl fm A8 A | 35 5 5 Az pd 28 |
AR FTA 284= FTA —Exos 20, bR B 244 03K BEAS - 2B 3% FTA — Exos #94E R . 7L R 0 0 A K] &40
4a i, P 7% M 2. ( Reactive oxygen species, ROS) /K -F, WB 5% I 46 | & 28 4w ffL P S1P PI3K,AKTI & & &k KF, 4R
HucMSC - Exos #= FTA — Exos 69 #2 /2 fo % 53 55 & sh bk ey A4 R 48, B R X &% G # 4Kk 2% § 70 (Heat
shock protein 70, HSP70) i 5% £ & Z B 101 ( Tumor susceptibility gene 101, TSG101) F= & 4 it 44t 32 & 81 ( Cluster of dif-
ferentiation 81 ,CD81) , FTA — Exos 225 % # (8. 11 £0.36)% . FTA — Exos T4k BEAS — 2B 4 #J&H, % 1% £ 4 h
MR IR, 5T, ALT 4a JAE R 48 ROS K P F= SIP PI3K AKT1 & & Rk K F¥H 2 F A FH(P<0.01); 54t
A 28 145 FTA 2852 FTA — Exos 28 ROS 7K -F = SIP . PI3K AKTI & & £ X K- FH B EHIL(P<0.05,P<0.01), %Z#
RS # % T FTA - Exos, FE8 K T A8 38 # vk ROS AK-F- & SIP/PI3K/AKTI 47 5 i@ # 35 ALI 4n e 2 ke 5148 5 4F
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Preparation of Exosomes Derived from Human Umbilical Cord Mesenchymal Stem Cells
Loaded with Forsythoside A and Their Mechanism of Action in Acute Lung Injury

GUO Shujie' ,XIE Shumin', YU Haiyan® ,CHEN Zhaohua' ,CHANG Wanshun' ,ZHU Yanhui' ,WU Can' ,HUANG Haiying'
(1. School of Pharmacy,Henan University of Traditional Chinese Medicine ,Zhengzhou 450046 , Henna, China;
2. Henan Childrens Hospital ,Zhengzhou Childrens Hospital ,Zhengzhou 450018 , Henna, China)

Abstract ; Objective To prepare exosomes ( Exos) derived from human umbilical cord mesenchymal stem cells ( HueMSC)
loaded with Forsythoside A (FTA), and investigate their mechanism of action on acute lung injury ( ALI) based on the
sphingosine — 1 — phosphate ( S1P) /phosphatidylinositol 3 — kinase ( PI3K) /protein kinase BI ( AKT1) signaling pathway. Meth-
od HucMSC - Exos were extracted , FTA — Exos were prepared ,and characterized through Malvern particle size analyzer , transmis-
sion electron microscope and Western blot (WB) experiments. The drug loading of FTA — Exos was determined by high — per-
formance liquid chromatography. An ALI cell model was constructed by stimulating human bronchial epithelial cells ( BEAS —
2B) with lipopolysaccharide( LPS) ,and the cells were divided into a control group,a model group,an FTA group and an FTA —
Exos group. The uptake effect of FTA — Exos by BEAS — 2B cells was observed using laser confocal microscopy. Flow cytometry
was used to detect the level of reactive oxygen species( ROS) in cells from each group. WB experiments were performed to detect
the expression levels of S1P, PI3K and AKT1 proteins in cells of each group. Results The particle size and morphology of
HucMSC - Exos and FTA - Exos both conformed to the biological characteristics of exosomes,and they positively expressed the
marker proteins heat shock protein 70 ( HSP70) , tumor susceptibility gene 101 ( TSG101) and cluster of differentiation 81
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(CD81). The drug loading of FTA — Exos was (8.11 £0.36)% . FTA — Exos could be effectively taken up by BEAS - 2B
cells,and the fluorescence intensity was significantly enhanced at 4 hours. Compared with those in the control group,the levels of

ROS and the expressions of SIP,PI3K and AKT1 proteins were significantly increased in the ALI cell model group(P <0.01).

In comparison with those in the model group,the levels of ROS and the expressions of SIP,PI3K and AKtl proteins were signifi-

cantly decreased in both the FTA group and the FTA — Exos group(P <0.05,P <0.01). Conclusion The study successfully pre-
pared FTA — Exos and demonstrated that they can regulate ALI cell models by affecting ROS levels and the S1P/PI3K/AKT1 sig-
naling pathway , providing new ideas for the development and application of FTA in the treatment of ALL

Keywords : Forsythiaside A ; HucMSC — Exos ; ALI;reactive oxygen species ; SIP/PI3K/AKT! signaling pathway

APERHR AT (Acute lung injury, ALL) J&—Ff il PR 5 UL A4 1
W FRGEPRIA , BRI JA Rz A A A ™ AR AL IR A A AT
PRI S P I R s, B4 R TR VR 5 IR 5 22 s [T 34 T
FHALL, HHEIERIGST ALL LA G4 PR30 <08 3, LA 48 4™
SR W R B R S 25T o Y o R BT O kR
X ALL R3] — 8 iR Y7 AUR (AR A R RE B A 2 |IVE R AR
BRAE ) R VIR B S R RGATT ALL T i

HEBEEH A(Forsythiaside A, FTA) J& %58 1) 2253087
Z— BAVIR BORE PRI AE R g
LI, FTA B BT 5 A ORS il b 5z B e i/ A, 7T
JL 75 PPAR — y/RXR - o STAT3 S5 Z {5 518 %, X ALL iz
FAYTIERY ' H2GSERETE R FTA 750K Y 061 5 o
ek, H FTA BREE L AT AR T B80T 1 IRA: 9 R A BEAIR, iR
B T R

HMUMA (Exosomes, Exos ) & —28 B B A5 DUZ BE45 44, H
FER/INEE 30 ~ 150 nm [ 4L AM 38360, R 8% A1 T 40 B[R] 5 5 1%
BRI B B A s i, TR A R AR 25 kAR L LIN Q
AU o S A S % TP DURERR, K S T LA
FAVER o Db, SMIAAE SRy — b Y5 ) S5, 2 440 e 1] 37 L Y
FEE, WS 5IREI A Z AR R R, S5 ERNE
PN . WILLIS G R 457 9 32 W4 6] 78 5+ 41
A& (Human umbilical cord mesenchymal stem cell — derived
exosomes , HueMSC — Exos ) R % {1 iff B0 35 [t 2F 4 Ak, . 22 ff i 1l
FHER, NI R ENESTEM . I B HueMSC FEA K
Go g SR ARBORE  Z) AR IO S R T LIAE S SN A i = 22
e

S WE - 1 - W5/ ( Sphingosine — 1 — phosphate, S1P) J& Ig
FACH SR R 7, 2 5 R ¥ 20 M 5E 5 1588 L R E SN
FIMAE P4 B BT B 55 2 R Al i A, O UE B 5 s ALLZE
PR B 25 Fh TG B LA 561 2 AR R L SIP {5 5
T BN B SR I ERR AR H 3R 2 B, BEARMEIVLEE 3 - 3
fif} ( Phosphatidylinositol 3 — kinase, PI3K ) /% [ i fiff B1 ( Protein
kinase B1,AKT1) {553l /& SIP 15 5% 1Y T Wieid i, A
5 W 38 3 400 ) 2 i R T 200 M T, SRR T A I A A T R
B JFH PBK/AKTL 55558 B F h ALL f i 80 35 97 4
KL EATT B TR

R A G R AT HueMSC - Exos SHEAA , il 25 71248 FTA 11
HNA ( Forsythiaside A — loaded exosomes, FTA — Exos) , 3&F
S1P/PI3K/AKTI {5530 FEARIT LA YT ALL 4R FIBLE] .
1B
1.1 4k

HucMSC Wy 3 & | & AR A RA R, ALK B
218, ( Human bronchial epithelioid cells, BEAS - 2B) Ity H H [E £}

2F 8 4
1.2 EZHA

FTA(BUES JEFE A W H ARG IR A A, 4 = 98% , dit 5
19011704 ) , ig Z # ( Lipopolysaccharide , LPS, 3% [£ Sigma 2\ A,
it 12880), CCK - 8 R 5l & (3£ [E GlpBio 2 wl, #it 5
GK10001) , 757448 ( Reactive oxygen species, ROS) if71] & ( 57
P EFAEYRHCA R A 15 E - BC - K138 - F) , # k5
4 70 ( Heat shock protein 70, HSP70) . fifJ8d B J&& 3k A 101
(Tumor susceptibility gene 101, TSG101) . [ 4l g 43 1k 375 J7t 81
(Cluster of differentiation 81,CD81) .GAPDH . HRP ¥5ic i -4t
G 1gG Pk (BRI = A WH ARG RAF 5 4312510995 -
1- AP 28283 — 1 — AP 27855 -1 — AP, 10494 - 1 - AP,
PR30011) ,S1P HiA ( 5[H Abcam 257 1t 2 ab140592) , PI3K .
AKT1 Hif (CST 2wl k543 5l #4257 #2938)

1.3 &

CP 80MX Uit &5 1 25 .Ml ( H A H 372 #] ) , Nano — ZS90
HYTh IR SCHR KL IE G373 (6 B By IR SR 2 | ) L, JEM - 1400
RUESTHF B (B AR FrRUah) , Co B i 40 i {)
(= BD ~H]) , LSM700 UG5 A2 Wt (FEE R /R - 48
BRI FRA ) , Agilent 1260 78 25 550/ HE 8 3543 ( 26 [ 2258
RRHCAR A .

2 ik
2.1 HucMSC - Exos f 42 B

HucMSC ¥ i 2 10% 54 1175 i) DMEM/F12 5% 3% 3L 0847
WIESR R AE K A B 90% Ze 47, A 10% R 4h
WMAIMIE ) DMEM/F12 B3 B4k 82315 57,48 h G AR 40 M |
TR 4 CARF4 T, T 3B HueMSC - Exos.,

T B O A R IR AR I NI K M T TR
1E 4 °C 300 x g £/FF B30 10 min, AR 240003 T4 C .
3000 x g £ T FRUCE . 15 min, 5 25 4 HL0E F S5 i/ INBURE T
TE; ffFH 100 KD U8R 175, £ 4 °C .2 000 x g 2544
B LR S 15 ~20 %55 F 4 °C 15 000 x g 5514 T FR &0
30 min, B4R FRLFIEE 1, LIE T 0.22 wm FAL B RE ;
PL4 °C 120 000 x g 44 B 0> 70 min, PBS &, HRKE.O,
1FUTTE RN 2lifb iy b i i, Al PBS 200 pL FE &, T -80 C ik
FRAEA
2.2 FTA —Exos | %

R ET A 4% FTA — Exos, FU/MUA 200 pg » mL™" 5
FTA Y57 200 pg - mL ™ R A VKIS B A &R I3 50 W,
ABFEIIA] S s, [BIBRAFA] 5 s, 4272 1 min JFFR, ILAFFR 6 UK, IR
PEFRIEIRE 2 min, 5T 37 CHHIRRFRAA PR 1 h,4 C |
120 000 x g B5.0» 70 min, 255 _F 5 #7569 FTA, F PBS 10 mL
Bk, KRG, PBS BRI,
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2.3 SMIRREERAE
2.3.1 #HARKHMNZEZ 45 E HueMSC - Exos 5
FTA - Exos 2 100 wL, #8245 K# B 10 £%, =R P45 2 min
J& , Fl By R SCBEGACRL BE ORI Hoki 4%, B2 3 IR
2.3.2 EHEFEHREULEHLES B HueMSC - Exos 5
FTA - Exos 245 20 WL 00 T4 W _F, # & 2 min, 1% B
FRIEW YL 5 min, BT 5 FiE S BT B T e B
BRI
2.3.3 &G ¢ i (Western blot, WB) 52 264 | 9 ik 1k 47 &
&8 B HucMSC .HucMSC - Exos fil FTA — Exos ££AS 38 & , fill
A RIPA 3,4 C 12 000 x g 554 F 5L 10 min, 2R
1, —Zs Wk g ( Bicinchoninic acid, BCA) T B A E &, I
AFEEAAE S EEEZ i, F 100 C 4 @i ik 10 min 48 4%,
P20 pg B ERES, AT RUK B AR PR P, 3 A A — P
(HSP70 \TSG101 .CD81 1 GAPDH i B4t 8 1 : 2000) T 4
CUKFEIIR, Vi, EIR TG Pt (RSO 125000 ) 57
B2 hJ5, 5%, ECL B2 B 5 , b2 B OE G Big 5%
G =P
2.4 FTA -Exos ¥ FTA W4 E N &
2.4.1 &iEEMH  YMC - triart C g 83545 (250 mm x4.6 mm,
5 wm)  VESIHH: ACHEL) - B(0. 1% BEIR/K ) , SFBEPERL:0 ~ 14
min, A : B =43:57,%# 0.8 mL - min~",#1:i 30 °C , #FkEH 10
wL, R 4 230 nm,
2.4.2 ARk w & KERRE FTA FRHMES S mg T 5
mL 2, SR E 4, i 0. 22 pum fALUE AR, BRAS
1 mg « mL™" ) FTA frifl f B4 C KB ARAE A5 H
2.4.3 BRXBEZRGH L 3 E HueMSC - Exos 5 FTA -
Exos £ 100 pL,4 °C 120 000 x g LA FE L 70 min, £
T, A SEARF B 3L, B0 10 min, 3 0. 22 pum FFLIE
JEE BI45
2.4.4 FHMAF R OREE W FTA brifE 5% W  HueMSC -
Exos ¢ FTA - Exos Sl A4 10 L, PERERT
2.4.5 FTA -Exos #25&e9mE  I“2.4.27 Wi FTA i
BRI, 2 I C I 8 116 32 .64 128 FlI 256 g - mL ™' [
FTA Frifi 5 W, SERERTIN , 22 AR 28 . B FTA — Exos fit
MR 100 pL, PEAERR DN FTA & & 1R85, BdE
(%) =W,/W, x100% , 31, W, Jpfudtiy FTA S5 ; W,
FTA - Exos B8 [ SV i o
2.4.6 REMEE ¥ FTA - Exos 4B T 4 CHI37 CH
BET, e Hobr A2 AR 4L JE SR E 7 d,
2.5 AR IE R

¥ BEAS - 2B L 5 x 10" 41 ffa/fL 1 % 3 82 50 T 24 £LIR
o RRAN IR EE IS A PKH6T FRic i) FTA — Exos L85 2 4,

A
15
S 10
bt
£
=
0
0.1 1 10 100 1000 10000
HLAR/(nm)

6 h, W H5EA G H 4% £ R B [E € 10 min, PBS 3k 3 K, &
W5 min, LA DAPI Jef4 3% 300 wL %% 10 min, PBS
PE3 WK S ming JHIMPLo R E Al 1 pL 355, (54
FOBIL R BRI .
2.6 CCK -8 34l 40 i1 & 4

¥ BEAS —2B DL 5 x 10* 411 g/ FL Y 25 & 32 Fh F 96 FLR
)5 R R 3 B4 0,50,100,150,200 g - mL ™'Y
HucMSC — Exos 17 S B We BE 43 31124 0.5 .10,20 .50 ,100 200
pmol/L Y FTA ¥, T 37 °C,5% CO, {HiRKEF4a L s
24 h,#88 CCK -8 &5 & 15t Wl F 4 l HucMSC - Exos il FTA
FI A, 743313138 HueMSC - Exos il FTA 453 & T BE-
AS 2B BI4RIIS 11,
2.7 WA 4 A AR AN 48 i ROS KR

H4 BEAS - 2B 43 X B4 B BUZ FTA 211 FTA - Exos
41,04 3.75 x 107 N/ FLAY S R T 6 FLA b 1 200 A G e
J& BT LPS 10 g » mL™' b3 12 h J51 SR A DCFH -
DA HREHREIFE 30 min; 25252 F LPS 4031 6 h J5 435 in A
FTA 1 FTA — Exos,6 h J53% ] DCFH — DA 41 B¢ 30
min, I E 5EHUG ,1000 x g B0 5 min WLEEARNE, F PBS % 3
R, ZBRIFE B DCFH - DA 484t , Bk &0, PBS T4, kel 41

g ROS /K,
2.8 WB M SIP/PBK/AKT] & @B ML EHEL
¥ BEAS —2B 73 Xt EZ BEEILH (FTA 44 \FTA — Exos £

N FTY720 2H ( Fingolimod hydrochloride , S1P Il 5] 57 , 1E ~ 2= Bf
FEIIBHPERTER) o DL 3.75 x 10° Z0fi/FL Ao 25 BEFh T 6 FLAR
FrRAN S BE J5 25 Ab BE,6 h SR BCR R A, R “2. 3. 37 I T #
VEABE, SIP PIBK AKT1 F1 GAPDH 75 (4 %% B A5 50 b 1
2000, —HiFiREAEECH 1 25000,
2.9 Git¥irk

fifi | GraphPad Prism 8. 0 K {4 X 52 5 45 SR A7 5 [ &y
2245791 (One — way ANOVA) I 5088 R FT 3448 + ARl fm 22
(xx5)FmR, P <0.05 FHEAAF %8 L.
3 #R
3.1 S ub kR AE
31,1 B sH SRR SCEOE Y8 K R BE R
HucMSC - Exos fl FTA — Exos f$if2, 4558 (E 1) B~ , HucM-
SC — Exos Ji4% 4 (87.99 £ 1.33) nm, FURIAR4 i 52 BAIE 1E 25 4%
75 ,PDI 2 0.209 +0. 003, SN A4 Bt B4 s FTA — Exos 7E 2%
2 JE R AR R AT HE K, R 42 R (123.10 +1.91) nm, PDI 0. 243 +
0.016 , 75 A HM B AR P 2#FAE
3.1.2 mALZHM BB T EMEESS R E LK 2) B8,
HucMSC - Exos il FTA — Exos ¥ £ K/NHE 30 ~ 150 nm 75 [
N, B B A FERE DR A5 44

oe]

SEREE/(%)

0
0.1 1 10 100 1000 10000
A2/ (nm)

7 :A. HucMSC - Exos;B. FTA — Exos,
&1  HucMSC - Exos Fil FTA — Exos f{fi8

146



44k F3M L

2026 3 A

2 E ™ ¥ T
CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE

Vol. 44 No.3
Mar. 2026

3.1.3 MEEakE WBIEEIR () 3) 7R, HueMSC -
Exos fil FTA — Exos 3 [H M 2 1543 B & 1 HSP70 . TSG101 FiI
CD81, H 3Rk it BH W o= F A, 225 % AN AR bR i B 835 T

Ky
o urﬁj o

HSP70 70 kDa

TSG101 44 kDa

CD81 26 kDa

GAPDH 36 kDa

HucMSC  HucMSC-Exos

FTA-Exos

3 AMAPREEE 1 HSPT0 TSGI01 1 CD81 Rk il
3.2 FTA -Exos % FTA th & Bl &
3.2.1 FTA - Exos #9% B W E80R A £ 1% (High perform-
ance liquid chromatography , HPLC) £5 % (& 4) g7~ , HueMSC -
Exos 7E FTA FI FTA — Exos {14 {4 15 W [ B I [] 1 JC 2,335 04 %
5,78 HucMSC - Exos %} FTA {9 & & T 0, B & & Jm
KA.

0 1 2 3 4 5 6 7 8 9 10 16 12 13 14
I TH)/(min)
A :A. FTA;B. FTA - Exos;C. HucMSC - Exos,,
[ 4 FTA FTA - Exos 1 HucMSC - Exos [ (4% %]

3.2.2 FTA -Exos #9#.25% FTA b gtk ml 075 1%
Y =18.079X - 37.037(R* =0.999 6), H. FTA ¥k fF 7 8 ~
256 wg - mL ™' T NSRBI Z MG R R A, a5 E)
FTA - Exos %W FTA (55 (16. 226 + 1. 074) g, k24 i
F(8.11 £0.36) % ,
3.2.3 FTA - Exos #9482 1 R4 R (ETIE S) &
7, —JE P FTA - Exos 7E 4 C 137 C &1 BORLARASTE SN ik
Mg S FEIN , #W] FTA - Exos fouE M R AT
3.3 BEAS -2B 3§ 4 ik fh iy L 5

WO RS LS R (3 T 6) W, DAPL ARic Ay 40
A% 5L 5 €5, PKHO7 FRiCHY FTA - Exos f45% {6, 5¢ G 1 i vl L,
Merge | &5 Ja 11 FTA — Exos $5%5) 43 #i 78 ¥ €6 1) 41 A%
JEEl. BEIRTAL, BEAS - 2B $EUSEIREAE 4 h i @35 1050,
W] FTA - Exos A LI # BEAS - 2B G445, H7E 4 ~6 h fig
TE A IR e
3.4 HucMSC - Exos 1 FTA 3t BEAS — 2B 41 i 7& 4 & %

SKFH CCK -8 746 HueMSC — Exos Fll FTA %} BEAS - 2B
PR 3 1, 45 2R (181 7 (8] 8) i 7R, HueMSC — Exos ¥ i 7
50 ~200 wg - mL~'JE[E P, BEAS - 2B 40 il & S35k F 90% ,
#58 HucMSC - Exos X} 41 fd TP B i MEAE R . FTA #EFEO ~

50 pmol/L [l N, BEAS — 2B 4l Ui 77 JC W] A8 4k, 5 %7 iR
21 Heds , W FE S 100 wmol/L A1 200 wmol/L B, BEAS - 2B 4 fify
TERERMR (P <0.01) MRS R ERE, LGEHIE, %
550 pmol/L 2 FTA 45259 B AT 5 8255 5

100
—_
80
S
5 607
fuctd
% 40
20
0- T
0 50 100 150 200
WREE/(ng - mL™)

1 : HueMSC - Exos 0 pg - mL ' g%t B4,
&7  ASJEHE B HueMSC - Exos % BEAS -2B
AT FIN (n =4 2 £.5)

100 —
804
1SS
R 60
E
*k
40
=
*k
20
0- T
0 5 100 20 50 100 200
HBE/(umol/L)

T FTA O pmol/L XFIRA . = = SXFIRL AL, P <0.01,

K8 AN[FMEE FTA %F BEAS — 2B 4UHE 105 (n =4 ,x +5)
3.5 FTA #2 FTA - Exos %t LPS % & #7 BEAS - 2B & ROS %
T

ROS /K E 25 5 (1 9) Bow, 5 xF 2 b g, i A 4]
ROS /K- B ETHE (P <0.01) ; SR o g, FTA 2 FIFTA -
Exos 41 ROS 7K F- 2 EHEAR (P <0.01) , & FIEH Ko
3.6 FTA # FTA - Exos % SIP/PI3K/AKT] 15 & i@ % 40 £ &
& 3k %

WB SZR 25 R (B 10) o, 5% R b g, BRI (1) S1P
PI3K & AKT1 7 (A K ) B THE (P <0.01) s A2
b4, FTA 2001 FTA — Exos 41 SIP PI3K J AKT1 & (4 3iA/K
YRR (P <0.05,P<0.01) , A WA % 4 K1)
RN
4 3tig

AL 2 D76 B 40 K I/ PN B A e 4 it K e Ay =
BLRGBLRBL — Pl , Hom BEAL I &= 2% Bl R 1A )T F B
PR, PR 4R T X ALL (A8 S AR 7 ik o B,

HERTE IR RE B AT I R X ALL B RAFY
WIPRORD A FTA Mo A B M Ay 2 — , T
T LG S X ALLE F) 36 97 45 1 , WANG T4 jg F 5¢
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00
200

150
n

150

Count
100
Count
100

50
50
L

FITC-A FITC-A

X2 2t

200

200

50
1
150
f

100101 10 10* 10* 105 10° 107 100101 102 10° 104 105 10° 1072

s
o #t
% -
%]
o)
~

R e R R
2 ] %’?_‘/ D Y’/ &/
o8&
cl‘UV 100102 10° 10* 105 10° 107 ol_U" 100 10 10° 10* 105 10° 1072 Q&
FITC-A FITC-A
FTA4L FTA-ExosZl
o o« HXFIRAL AL, P <0. 01 ; ## 5L L4, P <0. 01,
B9 FRaCAM AR 42 BEAS - 2B H ROS FikMFML (n =4 ,x +5)
S1P T — — — 118 kDa
PI3K T—— W — < — — 85 kDa
AKtl — C— I D CS—— 60 kDa
GAPDH — —— —— — — 36 kDa
B B K B B
>§f‘>‘"/ /’%’ Nad .\.9%/ «\’\9/
F LA < < &
&<
1.0 *k 1.0- .
1.64 -
w 0.8 18 087 ki !
Eﬁ 2 o 2 2] g
*jé 0.6 ﬁ 0.6 4 %
= Moo = s E
O 5l a o, I 0.8
e 0.4 g 04 @
& 4 ## Z
“ 24 & 024 % 04
0.0 0.0 0.0
H H B D ® H o B ® H o B ®
& ¢ & @”Q & ¢ & @f\f& & ¢ & é/«f&
&< & < &«

Heow ox S5XHIRALELAL, P <0. 01 # 58RI ZH LA, P <0. 05 s ## 5B HL 4%, P <0. 01,
€ 10 4441 BEAS —2B /1 S1P .PI3K & AKTI H [k /K FE(n=4,x£s)

JBL, RNFO9 R ALL (4 T 22 M) AR &5 4, FTA n] 3 id 3 15
RNF99/TRAF6/NF — kB {5518 I 8] W olt% ALL, {H FTA HFH
B BIRTAE  CEALIAR N AR S PR 22 , B R 2 e 1 LW ARk
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