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Effects of acetazolamide on the proliferation, apoptosis, and inflammatory response of rheumatoid arthritis
fibroblast-like synoviocytes by inhibiting autophagy*
Wang Mengging, Zhang Manyu, Gu Shenglong, Huang Yan, Li Rong
(School of Pharmacy, Anhui Medical University, Inflammation and Immune Mediated Diseases Laboratory of
Anhui Province, Hefei 230032)

Abstract Objective To study the effects and potential mechanisms of the aquaporin 1 (AQP1) inhibitor
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acetazolamide (AZ) on the proliferation, apoptosis, and inflammatory response of rheumatoid arthritis (RA)
fibroblast-like synoviocytes (FLS). Methods TNF-a-induced RA-FLS was served as in vitro RA model. MTT
assay, IF staining, and EdU incorporation assay were applied to study AZ's effects on RA-FLS proliferation.
Hoechst staining, flow cytometry analysis of Annexin V-FITC/Pl-stained cells, and mitochondrial membrane
potential detection experiments were used to detect cell apoptosis. ELISA and quantitative real-time PCR methods
were used to measure pro-inflammatory cytokine production. Cell autophagy was evaluated using IF staining and
mCherry-GFP-LC3B puncta assay. Western blot was performed to detect the levels of autophagy, apoptosis, and
proliferation-related proteins. Moreover, we examined the role of autophagy inhibition in AZ's effects on RA-FLS
by co-treating with the autophagy activator rapamycin (RAPA) or the autophagy inhibitor 3-methyladenine
(3-MA). Results AZ dose-dependently inhibited cell proliferation, promoted apoptosis, and reduced the production
of pro-inflammatory cytokines in RA-FLS. Furthermore, AZ suppressed cytoprotective autophagy in these cells, as
evidenced by decreased LC3B levels (P < 0.05), increased P62 expression (P < 0.05), and reduced autophagic flux
(P < 0.01). Particularly, AZ's beneficial effects were reversed by RAPA-induced autophagy activation and
enhanced by 3-MA-induced autophagy inhibition. Conclusion This study provides the first evidence that AZ
hinders cytoprotective autophagy, thereby alleviating the hyperproliferation, apoptosis resistance, and aberrant
inflammatory response of RA-FLS, revealing the core role of autophagy inhibition in AZ's anti-RA effects.

Key words acetazolamide; rheumatoid arthritis; fibroblast-like synoviocytes; cell proliferation; cell apoptosis;
autophagy
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FRIBIERFTR (rheumatoid arthritis, RAD & —Ff LAV IERG AL L 1 B SAE AN T 140 W RFAE AR B
St ioml. RA AT 4EREIE RGN (fibroblast-like synoviocytes, FLS) It EFHE . Y TP
W JORE IS A A, W R KGBIE AR 1 1 (aquaporin |, AQPL) FiAFtwE, HHEVISE RA KRiLRE
Bl, ZMME (acetazolamide, AZ) fF:2h AQPL fiflfl, fE RA SLiahWh R I FUXRIEHIM, (2 AZ 1£
W5 RA-FLS BUm AT v Ve AN . B I RIS ar e 7y, (R EEIAAS, TS B Rk
VU R AE S RO A RO, AWEAKCP T Endd e s A Tk, Rt RA-FLS (Wi FESg5E, i) 3w )
REVES RA-FLS T2, MIMIPREZHGSE S5 TE -1 FEE, 2B 70K AZ XF TNF-o i3 1) RA-FLS 1956, 1

Toy RAERNATEWER RN, IRl S WIS R H e R (rapamycin, RAPA) I E WG] 3-FH 3L fi



IS (3-methyladenine, 3-MA) Bt Ab3E, [ HIHIE] B ERTE AZ XF RA-FLS JRI7 RURPIREEIEM, 9 RA
RIT IR 71

1 MRS T

1.1

1.1.1 gtk RA-FLS I H 3£ Cell Applications A .

1.1.2 EERM MR SER T-a (tumor necrosis factor-o, TNF-a) ($85: 300-01A, Z£[E Pepro Tech 2
"D s fRARMIE (B85 086-150, HNEEK Wisent 7)) ; DMEM miflidisRse (385 SH30022.01, %[
Hyclone A ]) ; EdU 85 & (F25: C10310, J MBI AEME AR AR AR ; AZ (F25: A194116,
BT RL T AR AR AT » AMEAN R Cnterleukin, IL) -1B. 1L-6. IL-8 ELISA X5l & (575
YX-E10083H. YX-E10140. YX-E10139, HiLLEMFEIEL AT ; RevertAid First Strand cDNA & iR
%1 SYBR Green PCR {7 #& ($85: K1622. 4367659, %[ Thermo Fisher Scientific A®]) ; ZRbifikfi
A A7 & (JC-1) A Ad-mCherry-GFP-LC3B (%45 C2006. C3011, Lifg3E = RAEMRIHERAFD ;
B-actin. LC3B. Bcl-2. c-myc. cyclin D1. P62. cleaved caspase 3 fll Bax HIHifk ($85: ab8226. ah192890.
ab182858. ab32072. ab16663. ab109012. ab2302. ab32503, #[F Abcam A &) ; IL-1p itk (185 : BS6067,
[ Bioworld A #]) ; cleaved PARP. IL-6 #1 IL-8 $if& ($2'5: WL01932. WL02841, WL03074, J5ZK/:
PIRHEERARD « BARE AR L 2E P % 196 RUBARAEAR1C 1L 2E /MR 19G ($2%5: ZB-2301. ZB-2305,
AP EFAEVHEARGRAT) « PCR 514 RigAE T AY) TR IR A 7 A AL

113 FEMFE #FLAES (B9 NU 425 400s, 3[H Nuaire A7) ; CO» 4l 7748 (A5 : Napco 6100,
EEHIAFD 5 EHEFN (B5: ChemiDoc, [EH BIO-RAD A ; i (A5 : CytoFlex,
2% [E Beckman Coulter A%]) ; CFX Connect SER 2 & PCR % (H!%5: 1855202, EEAFARF)D ; HE®
SR (B4%5: Axio Observer 3, flIESKHIZEHRD o Bprl (B5: MK3, f2EHEHAA]D) .

1.2 4iMIRER 524MIRIT ¥ RA-FLS 7£ DMEM H:773E (75 10% FBS il 1% #-8ER 20D T HETHIIR
N Vimentin G 5 Gy (ol S @ BRIV . A5 AZ WERTE DMSO , X5 F DMEM Br o= S Bt 2 it
TR . 7E TNF-o (10 pg/L) FAERITEN T, H AZ 51805 RAPA/3-MA JLFI4b 2 RA-FLS, FVRALIG5E
P, SR B WESER T8 bR . U AR, TNF-0 %541, TNF-a+ AZ (40. 80 1 160 pmol/L) 4t
B FETTEWSER S, 208 TNF-a %S4, TNF-o+ AZ (80 pmol/L) ZL¥E4L. TNF-a + AZ (80 pmol/L)
+RAPA (20 nmol/L) KFE4L. TNF-o+ AZ (80 ymol/L) +3-MA (3 umol/L) KHEA.,

1.3 ZfiEERlE  RA-FLS DUGFL 510% /N4 ¥ % e e hh 1) 96 FLak . A 0. 1.25. 2.5, 5. 10. 20,
40, 80. 160. 320 Fl 640 pmol/L K FE I AZ b3, FAEH BJE TNF-o JIEINIE S N 9% 48 he BlJG, 1E

ANFLHIIN 20 pL MTT ¥R (5 g/L) , 4k%E7E 37 CHEEIE . 4h )5, WFEEFRE, A DMSO (150



uL/AL) o G, A ERARACRN 490 nm AL REANFLIIROG FE(E
1.4 EdU 43RS ARIESCI0 04, b3 RA-FLS 48 ho (EESFRHAIZESRAT 2 h [ B5 7R P NN 2R A
10 pmol/L ] EdU. B /5% ML =R IR R HEAT Y, BEALIEEL 5 MEF, T4 EdU BHPELIR T3 E 4
B VY-Ail 240 0 i i 22
1.5 Hoechst J+taiR% £ 24 FLIR M a5 3 ERE IR RA-FLS. Zibi@ b5, 40 PBS iE M, 4%% %
PR E S, FFEAERES1E T ) Hoechst 33342 (10 mg/L) fEEEMREF4e(t 30 min. 8 A 96 2408 I 2 40 i
RS E S, BT
1.6 Annexin V-FITC/PI UM TR #f RA-FLS 35 7%1E 6 FLiRHH, 4L 1105 N4, AL IuiBE 5 kAT
ZyALEE, JEHIANE EDTA IR FIBEHEATH AL, WORANI IR LS RS & 2o« 78 400 pL 4AEE
FEH NN 5 uL AnnexinV-FITC IB& 44, 1F 2~8 CHRGIEE 15 min. B & 5255, A 5 uL i Pl 4eta,
FEREGE P E 5 min, )5 FRHIACGHAT R, 55 Flowdo 7.6 B4 M b ML T-H 75 B
1.7 BRI EAIIIREE 5 RA-FLS LLAEFL 1>10% N4 25 B2l 1L 3R S /NI, 45 FLUG B FE 04T 49
AL, S NATHRAL. TNF-o 541, TNF-o+ AZ (40, 80 #1160 pmol/L) AbFELH . Z5Wab¥iss s, 2
U TREE, I PBSIEWE 2 4k, I JC-1 4ukt, AR AEAE 37 CHEE 20 min. (EHBOCILRAERM
BEAEANN, JmRARLEEE.
1.8 SBTGRE  7E 24 FLIRIE I B3R RA-FLS FFBHTZ5 A0 B, 1 4% % B PIEE w4, A
0.5% Triton X-100 347 iHi& 4B . 40T 5% 1L 5 E ) )m, 545k —$§i (LC3B, 1:1600; P62, 1:400;
Ki67, 1:200) 7E 4 CH¥ & L% HAHRIZ 6 —Ht (TRITC B Alexa Fluor 488 Frict, 1:1000) §%& 1h )5,
H DAPI AT B gs. &fa, MHPOCEMEMEIONES, IR EIR.
1.9 mCherry-GFP-LC3B i #E8 4 RA-FLS DABESL 1<10% NI 0 % B2 el T LR B IE IR b, JR5IN
mCherry-GFP-LC3B i##i 8, 37 ‘CH:F% 24 ho MAUMLIHAT - 2HALEE, 7328 TNF-o 5 S48 TNF-0 + AZ (160
pmol/L) ALHEL, FEREFR 48 h. WL WOLILE A RIS IR I B i SR EHR . AR R B RS S

(mCherry*GFP*) iR, HIFEEAMLAIIA(ES (MCherry*GFP) FoR. i & 4b 3 (BT 5 R 21 (BT 55
R R SR T 1 IR R
1.10 szifEE PCR 48T f# /4 TRIzol #H47 RNA $#2HL, #RJ51# 4 RevertAid First Strand cDNA & il 7 &
4T DNA & . 18 | SYBR Green PCR it &1 ABI Prism Sequence Detector £ 4t i1 525 5 & PCR 73 #7,
SNAK AR 25 uL, 575 40 NMEIR  ASHE T 51 0P 51 AR 1 (8 B-actin A9 2, FERA] 2748
J7iEH A mRNA KA &,

# 1 3|9F%)

Tab.1 Primer sequences



Genes Primer sequences (5'-3")

IL-18 F: GCCAGTGAAATGATGGCTTATT
R: AGGAGCACTTCATCTGTTTAGG
IL-6 F: CACTGGTCTTTTGGAGTTTGAG
R: GGACTTTTGTACTCATCTGCAC
IL-8 F: ACTGAGAGTGATTGAGAGTGGAC
R: AACCCTCTGCACCCAGTTTTC
-actin F: TTGCTGACAGGATGCAGAA
p

R: ACCAATCCACACAGAGTACTT

L11ELISARE 7E TNF-o IEEAE T, K4IMH AZ SIS RAPA/S-MA BEE AL FE . 250Ut BisWR,
HH IR FAR A E AR, KA ELISA WA &I eI 4 R T K E .

1.12 Western blot % KT RIPA 2Ll $2IEE F )5, Bradford VA E & H LS & . N SDS-PAGE 7
B AR N 5 KA 2 PVDF B _EJF AT 5%t AR - Wit Pl o A Al — 47t B-actin (1:5 000) ; LC3B.
Bcl-2 1 Bax (1:2000) ; P62 (1:10000) ; c-myc. cleaved PARP. IL-1B. IL-6 1 IL-8 (1:1000) ; cyclin
D1 (1:200) ; cleaved caspase 3 (1:500) ; 7E 4 CFWEE IR B8 HH R BRI A Ak P BB B i — 4t
(1:5 000) 7£37 CFIFHE 1 he A ERM A A RO G E A %40, JRE Imaged BTk & &
SIHT, GERUL B-actin 9N S HEATARAEMCAL T .

1.13 Giit2E4b® R SPSS 20.0 B AF#EAT Gt o041, I8 GraphPad Prism 7.0 342 BBl o ZHIAT LA
KRBT E0M, &5 EFENGER Tukey's K3 HATH G, 255 ZA5FNE A Tamhane's T2 £

Yo, BATEORLL X 45 R, P <0.05 K RA S L

2 4R

2.1 AZ Xt TNF-a 530 RA-FLS iM%y YL il ) Vimentin BATERIL, 4iadiiEEY
AL, TRIEIRR)R T FLS PUBEEHE, W 1A. MTT Al45 £ 8], AZ #F 320 pmol/L LA R 4L RA-FLS
48 h &, MG IEDN, W 1B, TNF-o 3534 0GR & T R LR A (P <001 o &5
TNF-a S LLE, FKT 20 pmol/L ] AZ 43 TNF-a %55 RA-FLS I, 2RS4 3, {HH 40,
80. 160. 320 pmol/L [ AZ AL¥E 48 h J&, ZHAEME NI (P <0.05. P<0.01. P<0.01. P<0.01) , K
1C, XK AZ X TNF-o 155 1) RA-FLS 75 PR IR FEAR S PEAI . [RItE, %45 H 40, 80 #1160 pmol/L AZ

AR 48 h AT J5 SR A .



Bl 1 AZ Xt TNF-a 853/ RA-FLS ¥E LRI

Fig. 1 The effects of AZ on the viability of TNF-a-induced RA-FLS
A: FLS identification by Vimentin expression using immunofluorescence staining (>200); B: AZ's effects on the
viability of RA-FLS were assessed by MTT assay; C: AZ's effects on the viability of TNF-a-induced RA-FLS
were assessed by MTT assay; #P < 0.01 vs Control group; *P < 0.05, *P < 0.01 vs TNF-a-induced group.
2.2 AZ %} TNF-a B8 3 RA-FLS SFEMIFEM  AZ 75 40, 80 Al 160 umol/L ¥R T, ¥R MO s T
TNF-o. i 5 1) RA-FLS 354 (P <0.05. P <0.01. P<0.01) , W& 2A. It4h, EdURILE SRR, Hif
MRALELAL, TNF-a #5324 EAU BIVELAAE E 70 ELRIE ETF, HAE AZ A 48 h 5, I A L THE S B B i#,
ERAGIEE L (BP <001 , WK 2B, 2C. #h4h, IF R ER, AZ X TNF-o 7% T 1) RA-FLS
Ki67 FIFIA tha UMM HIfE A, WL 2D. Western blot A& 1145 it —5 R W, 5 TNF-a iS4 HE, AZ
AL FHZH BEAT REBEA c-myc AT cyclin D1 R AFIE, H AZ (80, 160 umol/L) ERH St L (B P<

0.01) , MK 2E. 2F.



2 AZ 101t TNF-a 353/ RA-FLS 358

Fig. 2 AZ hindered the proliferation of TNF-a-induced RA-FLS
A: MTT assay was used for the detection of cell proliferation; B, C: Typical images of the EdU incorporation
assay (>200) and quantification of the EdU-positive cells (%); D: Typical images of Ki67 immunofluorescence
staining (><100); E, F: Western blot analysis and quantification of c-myc and cyclin D1 expression levels; a:
Control group; b: TNF-a-induced group; ¢: TNF-a + AZ (40 pmol/L) group; d: TNF-a + AZ (80 umol/L) group; e:
TNF-a + AZ (160 pmol/L) group; #P < 0.01 vs Control group; “P < 0.05, ™P < 0.01 vs TNF-a-induced group.
2.3 AZ %t TNF-0 #5538 RA-FLS VT RIS  Hoechst 33342 Ze (4t R B R, STHEZLF TNF-o i35 S 2H A4
MRz R — S H A e . 1T AZ (40. 80 A1 160 pumol/L) ACFEALIIE I T HA W T A% L A 40
Eefgil, RBUNZTERR YL AR (P <0.05, P <0.01. P<0.01) , UL 3A. 3B. ifiid Annexin V-FITC/PI
MR R ARSH B R, AZ (40, 80. 160 pmol/L) AbIRLHIE S T TNF-a %S9 RA-FLS 40 M 1%

(P<0.05. P<0.01. P<0.01), WK 3C. 3D. b4k, B AZ SR RN, Lk i B Ang i A%, JC-1



ety fH 4T 00 e AR NS08, TLIE 3E. Western blot 55 E7R, 5 TNF-a ¥ S41HE, AZ 434+
Bax /K°F L Ft, Bel-2 /K TP, Bax/Bel-2 LB Fi, F H. cleaved caspase 3 # cleaved PARP )& H/KF L

W (B P<001) , WK 3F-3H.

K 3 AZ {23 TNF-a %558 RA-FLS T

Fig. 3 AZ promoted the apoptosis of TNF-a-induced RA-FLS
A, B: Typical photos of Hoechst 33342 staining from various groups (><L00) and the statistical results of the
percentage of cells showing nuclear abnormalities (%); C, D: Flow cytometry analysis of Annexin
V-FITC/PI-stained cells and the statistical results of the percentage of apoptosis (%); E: Typical photos of RA-FLS
stained with JC-1 from various groups (>200); F, G: Western blot assay and quantitation of Bcl-2, Bax, cleaved
caspase 3 and cleaved PARP; H: Bax/Bcl-2 expression ratios; a: Control group; b: TNF-a-induced group; c:
TNF-a + AZ (40 pmol/L) group; d: TNF-a + AZ (80 pmol/L) group; e: TNF-0, + AZ (160 umol/L) group; *P <
0.05, #P < 0.01 vs Control group; *P < 0.05, ™P < 0.01 vs TNF-a-induced group.
24 AZ Xt TNF-0 %3 RA-FLS F{ERAMBE TFAEKPM  ELISA Bl iR, SXIRALLE, TNF-a
B HAERMBE T RN (P <0.01) o 4R1, 5 TNF-o FSALE, AZ DLR RO 77 abi e

TR RN F 1=, WL 4A. 5 ELISA 25—, SR ERE PCR 45 ESL, AZ Ret A [RIFEE M AR



TNF-o FIBZH ) IL-18. 1L-6 A1 IL-8 mRNA /K, WK 4B.

B 4 AZ Ji2> TNF-0 530 RA-FLS H {2 2 40 i Bl 7 )7 2E

Fig. 4 AZ reduced pro-inflammatory cytokine production in TNF-a-induced RA-FLS
A: IL-1p, IL-6 and IL-8 levels in the cellular supernatant, detected by ELISA assay; B: IL-1p, IL-6 and IL-8
MRNA levels among various cell groups, detected by quantitative real-time PCR; a: Control group; b:
TNF-a-induced group; c: TNF-o + AZ (40 pmol/L) group; d: TNF-a + AZ (80 umol/L) group; e: TNF-a.+ AZ
(160 pmol/L) group; #P < 0.01 vs Control group; P < 0.05, ™P < 0.01 vs TNF-a-induced group.
2.5 AZ XF TNF-a #5-3#) RA-FLS H1Eafafry 14 5 RIS IF 256 (B 5A. 5B) il Western blot
S (|8 5C, 5D) Al H bghn 54 LC3B A P62 [k, 5 TNF-a i FALHEL AZ JEHZ IR LC3B
KPR, P62 (/K FTE. E TNF-a 3419, &% mCherry-GFP-LC3B (1] RA-FLS 1 23K & 3 (0 5
M, T AZ KBS, SEEVOE EIRIEIR DA T RA-FLS Ui, W SE. it Ei TNF-o i S 4 AZ

(160 pmol/L) 4 BE AL (B &S, K I AZ 4B 5 RA-FLS HEWHEE TR (P <0.01) , WK 5F.



5 AZ ] TNF-o #5SH RA-FLS 40 B AR B e
Fig. 5 AZ inhibited the cytoprotective autophagy in TNF-a-induced RA-FLS
A, B: LC3B and P62 expression were measured by IF assay (200); C, D: Western blot assay and quantification of
the protein level of LC3B and P62; E: Representative photos of autophagy flux detected by mCherry-GFP-LC3B
puncta assay (>800); F: The quantitative analysis of the numbers of yellow and red puncta; a: Control group; b:
TNF-a-induced group; c: TNF-a + AZ (40 pmol/L) group; d: TNF-a + AZ (80 umol/L) group; e: TNF-a.+ AZ
(160 umol/L) group; #P < 0.01 vs Control group; “P < 0.05, *P < 0.01 vs TNF-a-induced group.

2.6 THEBERW AZ X TNF-a 5K RA-FLS 3. WTMRERMNEEIT/ER MTT 5256 (F 6A)



A EdU 5256 (B 6B, 6C) Z5 KM, 5 AZ 41EE, RAPA (20 nmol/L) ##% AZ (80 umol/L) %} RA-FLS
BEEERIAMEIE R (P <0.00) , TiBcA I 3-MA (3 pmol/L) 2358 X Fh i {EH (P < 0.05) . Hoechst 33342
et (K 6D, 6E) F1 Annexin V-FITC/PI G+ N4ifaAR 74 (Bl 6F. 6G) &5 REH], 5 TNF-a i3
A, RAPA BREIRITIRAD T AZ BSRIET: (P <0.0D) , WBcAMHH 3-MA IS T AZ FIEFT:
fEA (P<0.05) . ELISA &R ER, 5 AZ AR, BEAIE RAPA #2 IL-18. IL-6 A1 IL-8 /K (3P
<0.01) , WAL 2 3-MA MIFURARR, HBEC T IL-1B AT IL-8 17K F (35 P <0.05) , {HXt IL-6 (KR
WTegit24 %5, WK 6H. Western blot i —IESE T HIET-H6S AZ /£ TNF-a 551 RA-FLS Hilbig 5

FTEARm, WK 61, 6J.

Bl 6 FHEMEN T AZ X TNF-a 5 RA-FLS M. FT-RIOERMNEETER

Fig. 6 Intervening autophagy influenced AZ's therapeutic effects on the proliferation, apoptosis, and



inflammatory response of TNF-a-induced RA-FLS
A: MTT assay was used for the detection of the cell viability of RA-FLS; B, C: Typical photos of EdU
incorporation assay (>200) from various groups, along with the statistical data of the percentage of EdU-positive
cells (%); D, E: Representative photos of Hoechst 33342 staining from various groups (><100) and the statistical
data of the percentage of cells with nuclear changes (%); F, G: Flow cytometry assay of Annexin
V-FITC/PIl-stained cells and the statistical results of apoptosis rate (%); H: ELISA assay was used for the detection
of IL-1p, IL-6 and IL-8 levels in the cellular supernatant; I, J: Western blot assay and the statistical data for c-myc,
cyclin D1, Bax, Bcl-2, cleaved caspase 3, cleaved PARP, LC3B and P62; a: TNF-a-induced group; b: TNF-a.+ AZ
(80 umol/L) group; ¢: TNF-a + AZ (80 umol/L) + RAPA (20 nmol/L) group; d: TNF-a + AZ (80 pmol/L) + 3-MA
(3 pmol/L) group; "P < 0.05, P < 0.01 vs TNF-o-induced group; &P < 0.05, &P < 0.01 vs TNF-a + AZ (80
pmol/L) group.
3 Wik

RA 2 — P8Ik SO B S e M, DA I JOIE . ST RIS Dh BEFRAS NRRIE . A BRI,
RA T IEAH L AQPL Kb Thm, I EIIRANR . RIS R AERE LA R, R W] AQPL 7 RA Jp FLEfE
FPyiE A, T RE RIS LR RA VAT HE S . AQPL HMHIF AZ W UR R 1T AR K B A M AL
M, R, AZ X RA-FLS 58 20 MUAT N IV CE R4 VE F WL A e . AR50 B 4878 T AZ 5 TNF-a
M RA-FLS MIZRIG 5. P8 TR U RAE S MM EIVE T, IRt — 3878 T AZ 40 RA-FLS fR471%
W1 AL -

FLS 7£ RA AR A EEAE M, WHFCHEY AR T W) RA AR LA BLEOT A BT RA
WIT A ERCE . WA RA BIOCHRELRIL, 2T RA-FLS IR It i 19 5 2 U T4 Bt
P8, [Rlgt, i RA-FLS i BEI SR fle it R T R R 10 RAIRYT /R WEFCAEL, AQPL mIfig it 4
N JE SRR S TEIY, T AZ AR 2 R A b IR S R S A A (R TR RO R FUR I,
LT TNF-o 5341, AZ L3R Kie7 BHYEANMN A 7y U R T %, EdU BHPRZ0 00 2o W] 2 kb . (A
i, Annexin V-FITC/PI AL IR, AZ REBde i TNF-o i T (1) RA-FLS (AR T- 3, X Egh R
K AZ B ENH] TNF-o 75 31 RA-FLS I B4, FHm/b Kbt TaE ).

T RIS RA B2 O BRI . RA R JEIEFE S, RREEEEH) RA-FLS 2 KB AR RN T, ¥
T RA-FLS ML eiiR 2%, MR M = 5 RAE, JFSBCRAMECE B, K, fslfe R s 774
SR RA B RORIG . — o AZ CRIESAE 2 Mo o B ST & AR FH 28], ARHIE 58 R B AZ A 25030 TNF-a
M RA-FLS e RAIMA 51748, RIHAA RERTIRIER, N AZ 697 RA BIFTRIT R T

FLEUES .



B WA AERRA I N ARSI RN 2 —, HIhAERIR S RA 55 B S e YA i Ao & UIAR SR04, RA
TR ZA b i E KT T R R, R KT B RIE R SR A 9 TN S 3 RA-FLS IAAE . HE5E
FAAT YT RA T B P9 4 IE 1A 5 W (38 0 55 RA-FLS FIPTIEI T 8 71 2 IEAR D%, T #i) B W vl 32 RA-FLS
MR T T W, AMORAEHE RA-FLS 1 B2 A AN TR BT S ZALHIPS). TNF-a /& RA BB
MEH R EZERIER T, HACESPOR K™ B R IEAEK ., PRy, TNF-o 8% %53 RA-FLS K/E
HE, fEbes RIS B B AN S 0TS R, AT R T IR BE A A o« AR AR TNF-o 5 31
RA-FLS 1ENZIMIRERL, 15 IKIESE AZ BEBSNH] RA-FLS TR I B kg, RIA LC3B /KFIEK. P62 7K
TR AR E WD . Dyt B B B RANEIE N S AZ ST RCTIIER, AR A B REBOETT RAPA
o H WA 3-MA 5 AZ BEATIR A AL B SEIG A5 RR T, RAPA IR A AL B, T AZ 10367 BCR, T 3-MA
RN Uy R B SR AR o IR IR — 0 SCRF F R AE A 5 AZ HUSR KGR ) S B T

i PR, AWHFUE UGIER AZ JEEI A GRS E R, f0H] RA-FLS fURDBERESE . 8 TR BTAN 5
WRAEIRNL . AHFFEE RIS T AZ FUERIBHLEI B E RIS, JF9Ri 7 AZ /v 38 AQPL I /£ RA YA
R IV R A
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