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WE BR HITERAKEER 3 (BMP3) XHREAKR (FCA) BRMARKTR (AA) RIER
THRIE R RTRF W . F33k SD K BRIEI 7e J5 I 2 AL B2 N vE S FCA #E57 AIA R, i
a5 8 RTMERTIEEAEN BMP3 K& T (Ad-BMP3) B IR % (Ad-
NC) . KM HE Bt s A SR AL S Ak IE 412" BMP3 Kik; ELISA
TS H IL-64 IL-1p A1 TNF-o HIRIAKF . $REC ALA KB AR B 2T 45 B T 15 40 i
(FLS) , mifiielid Fik FLS 4Hffeh BMP3 [)%i%, Western blot Al qRT-PCR #ailll FLS 4l
H BMP3 RIS SR T I RIE KT . AR HE J@iFst AIA BEEIEI ) 5IEH KRAML,
AIA KEIFIRALIF BMP3 RIARAK; K BMP3 [IRIA(EHE T FLS 4P &RER T (IL-
6. IL-1B. IL-17A. TNF-o) HEHMFRILLL LGN T [C-C ZfpauA 7k 2 (CCL2)
C-C HEFil&fb 7iik 3 (CCL3) . IMEAMAK 7 5-1 (VCAM-1) ] mRNA KIZKik, 1M
Ik BMP3 U] T AE R AAE R T AR TR IR s ALA K ROCTT I R S BMP3 i
ke L T A SR BMP3 JFRaE, I T G I Y SR SRR R . 4518
BMP3 1l 7 FLS 4 98 RE B R A R 1 1P 2R, 98 17 DR 48 R JH A A 42k
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BMP3 inhibits the inflammatory response in rat adjuvant-induced arthritis
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Abstract Objective To investigate the effect of bone morphogenetic protein 3 (BMP3) on the expression of
inflammatory factors and joint damage in adjuvant arthritis (AA) induced by Freund’s complete adjuvant (FCA)
in rats. Methods The AIA model was established in SD rats by intradermal injection of FCA into the toes of the
left hind limb, and BMP3 overexpressing adenovirus (Ad-BMP3) or control adenovirus (Ad-NC) was injected in
situ into the knee joint cavity on the 8" day after modeling. Subsequently, HE staining was used to observe the
histopathological changes in the synovium, immunohistochemistry was used to detect the expression of BMP3 in
the synovium, and ELISA was used to analyze the expression levels of IL-6, IL-18 and TNF-o in the serum.
Primary fibroblast-like synoviocytes (FLS) were isolated from AIlA rats, the expression of BMP3 in FLS was
knocked down or overexpressed, and Western blot and gRT-PCR were used to detect the expression levels of
BMP3 and inflammatory factors in FLS. Results HE staining confirmed the successful establishment of the AIA
model. Compared with normal rats, AlA rats showed decreased BMP3 expression in synovial tissue. Knockdown
of BMP3 promoted the protein expression of inflammatory factors (IL-6, IL-1pB, IL-17A, TNF-a) and the mRNA
expression of chemokines [C-C motif chemokine ligand 2 (CCL2), C-C motif chemokine ligand 3 (CCL3),
Vascular Cell Adhesion Molecule-1 (VCAM-1)] in FLS. In contrast, overexpression of BMP3 suppressed the
expression of these inflammatory factors and chemokines. Intra-articular injection of BMP3-overexpressing
adenovirus in AlA rats upregulated BMP3 expression in synovial tissue and inhibited synovial inflammation and
bone erosion. Conclusion BMP3 suppresses the production of inflammatory factors and chemokines in FLS,

thereby alleviating synovial hyperplasia and bone erosion in arthritis.

Key words BMP3; adjuvant-induced arthritis; fibroblast-like synoviocytes; inflammatory factors; AlA,;

adenovirus
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KPR RTT 2 (rheumatoid arthritis, RA) & —FEk B & e thucm, HORERRFE g G A . %
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Wb, AT 4ERETE BRI (fibroblast-like synoviocytes, FLS) 7EF:r RIE T EEKIER, 1EALIFLSZH i
RGOSR, i RRER T (IL-6. IL-18 O Bl k7B, # b4 KK F-p (transforming
growth factor-p, TGF-p) Bl JLJ5ii & )8 (I (matrix metalloproteases, MMPs) VR4 fitd  Bff 43 717
S, WA OCATHCE RIE B, NESCTT ThREREAT . DR, I FLSAE MY 5 G R 9 RE SN FT RE AR RATR YT
[ EEHE N . HIE&KEEA (bone morphogenetic proteins, BMPs) ZETGF-BEEF KM —, &—Fh
SRESEAE, e MREPIRE. HRtOERN, FREKREEAS (bone morphogenetic
protein 3, BMP3) e 11 fl] bl 40 i 0 AL R DD BERANFIRAG T B B 5, (L HLAEFLSAN M S AE S S HH )
HAR RS A 0. P, AR FCEE AR NS, RS20 HrBMP3XTFLSHH i 45k K 5~ (AnIL-
6. TNF-a) AL 7 [C-CHRF&afbl Flicfk2 (C-C motif chemokine ligand 2, CCL2) . I%&4H
Kt 4> 1-1 C(vascular cell adhesion molecule-1, VCAM-1) 1 BIIHFAE, LUERHLAERAH KB 1E G
VERIXIR
it — SR BMP3ERAH VE R, i Ftilid 96 Q52 44457 (Freund's complete adjuvant, FCA)
R RBAIAB, 555 R SbFLSYH LS 5 I #EAT TR AN RIE 5208, R G873 B BMP3XS S0 S5 b 1) i/
AR
1 #R5 758k

1.1 M8k

1.1.1 SEWEhY 40 R RiAk-E A KR (sprague-dawley, SD) KR CMEYE, 1AFi&E 120~160 g) I H
CRERIR SIS b0, B 75 T 24 2R 2 2 e s P S R O R K SR ZE A P, 7 PR T A
£ (2242) °C, {B/% 40%~70%, MOLIEX, KEHNFEL . AT LEE R Z LR sh e B 2

ResriiE (its: LLSC20210150) .

112 FERNH5MEHE FCA IHEE Chondrex AR ($5: 7027) ; BMP3 Ml TNF-a $Hifkll H 3
Abcam A#] (£5%5: ab134724. ab307164) ; IL-6. IL-1p Al IL-17A PiikiE E%EE Bioworld Aw (f2
5: BS6419. BS6067. BS60297) : P-actin Hiuf&lly H 3E[E Cell Signaling Technology 2w (575
4967S) ; Vimentin HiiAly B RN =AM E ARG IR AR (F25: CL594-60330) ; Alexa Fluor 488 fHIk
FILEESTR 196 (H+LD) FifRIy B AL A2 & AEMEARA R AR (185 ZFO511) ; 4,6- & F:-2- 5%
I5| W& (4',6-diamidino-2-phenylindole, DAPI) M H EilgE Z RAEMHEAREGRAF (5E5: P0O13L) ;
TRIzol KA H H A Takara A7 (£85: 525-0058) ; BMP3. TNF-o. IL-6. IL-1f. IL-17A. CCL2.

CCL3. VCAM-1 H B-actin 5|¥H Fifg 4 TAMFHAR A A SR Evo M-MLV ¥ % s iR i) &0 H



W YR EAEY TREAR AR (85 : 11701) ; BMP3-RNAI WH LS HHI A AREGR AR .. RIA
BMP3 (Ad-BMP3) FIxif (Ad-NC) [k #) B _Filg DAY RIHEA R AR, B BMP3 i # 5=
it 735 % E 3 E A RS Bty (National Center for Biotechnology Information, NCBI) %
B (3 1Dy NM_017105.1) . O & N E B H HA Olympus Corporation 7] (45
IX83) ; #r71k PCR X E 5 & Thermo Scientific A (A5 : QX200) .

1.2 ¥k

1.2.1 AIA KEIRBIEST 0T 2 BIERR LS sh Y i O R iU S  120 9420 g FIREEMEYE SD KRBl
WU 5 =08, EMMEWIR 1 JEJEER. 7K B J5 BOR MR R NS FCA, 5 S @Sy
# (adjuvant-induced arthritis, AIA) #%41, FCA 7ill& 5 0.1 mL/100 g. X4 K FRAE /e J5 i 2 ik e v
SEAR [F) 7R R R 5 AR B 2R /K o FCA VST MR AR 0 K, 7E38 8 KT AIA KRBT IS WSt 0.1 mL #5747
I8 BMP3  (Ad-BMP3) 5k Ad-NC FIIRHREE, AIA BRI KSR 24 FOKG K RGEEAT 2 SRAE I IEREAR

DAL S0 7 AN P BRI T & 2 B LR S B MG B A 22 S R

1.2.2 WEASHRESEME  EEEOIERR, B B RO EAS, H 4%2 KTEE T 48 h
JE: EDTA BASMAS, MG aSamE. VA . AU HE Yefa, S0 M e 4l S0 # A8
1t

1.2.3 BB AL KR IEALY) BT F LB S 4 cC i E BMP3 Fifk, UG T 515 F R
05 h, FEMWE _PU 2 h, 3,3-_FHIEEFEM (3,3-diaminobenzidine, DAB) & {67 & 4 7= A= A 4
B, B JEREAT IR E R, BRI K, WIEEN], BRI T % BMP3 ikt
o

1.2.4 SfuRETE  WOE KRBT S, R RVEIT 20 B AR 32 54K FLS 4i. i T 37°C.

5% CO, AT, % 20% FBS ) DMEM KiFrdktiaR. &t 3 ALAG I 13 3)38) — HR S E M
FLS 4.

1.2.5 HBERNE  HEIRH FLS QM EIAS] 1~2>10° MmL i, {64 BMP3 HifAR Vimentin Hifk (1:

200) HEAT ST G, Pl Alexa Fluor 488 R L EHi% 196G (H+L) 1EN=4i, H DAPI X4 it
BEAT S, PS8 B e R e (4 F) FLS i .

1.2.6 EEVIIR HWE/NTHHMRNA  (SIRNA) FLLARFLSAN I HBMP3[{ ik . BMP3-RNAIIE L N5

CCAAGUCUUUGAAGCCAUTT-3', Jx X4t }5'-AUGGCUUCAAAAGACUUUGGTT-3". B HisiRNA
( NC-RNAi > IE X % & 5-UUCUCCGAACGUGUCACGUTT-3" , Jx X % & 5'-

ACGUGACACGUUCGGAGAATT-3'. i Fl GP-transfect-Mate’% 441 7714 BMP3-RNAi % L 2| FLSYH g



YifuH Opti-MEM #53% 4-6 h, #AJ5#up# 20% FBS ) DMEM, f& 37°C #%3% 48h.
1.2.7 ZRFRIRIE BMP3 [1id Rk ki i L5 L6 25 H ARG RA A E . REHE el 2R, H
BMP3 it FRiA ikl (BMP3-PEX) 4% FLS 4iffl, 5% BMP3 idKiA, FULZ M) PEX-3 #f& (NC-PEX)

VEJINTHE, #EYesziéfdi B LipoFiter 3.0, 4w b IR[H 1.2.6 Ti.

1.2.8 qRT-PCR R4 il i 5 Tt /B0, A TRIzol A7 FLS 40 -FH2HCE RNA, SRR il 12 75 (1)

BT, #H Evo M-MLV ¥ 2 RRA &0 RNA #4538 cDNA. BEAk, #0746 PCR 40kl
FHRHEI) mRNA Lk Ko B 27845 ik B AR mRNA AR ik & . sega gl e 519
TSR 1 PR

R 1 HARERFWF3

Tab.1 Primer sequences of related genes

Gene Primer sequence (5'-3")
BMP3 F: CTACCCTACCTAGCTACGTAT

R: GCTGGTGACATTGTTACTCATG
IL-18 F: TGACCCATGTGAGCTGAAAG

R: AGGGATTTTGTCGTTGCTTG
IL-6 F: GAGCCCACCAGGAACGAAAGTC

R: TGTTGTGGGTGGTATCCTCTGTGAA
IL-17A F: TGCCTGATGCTGTTGCTGCTAC

R: GGTGAAGTGGAACGGTTGAGGTAG
TNF-a F: ACTCCCAGAAAAGCAAGCAA

R: CAGTTCCACATCTCGGATCA
pS-actin F: TTCGCCATGGATGACGATATC

R: TAGGAGTCCTTCTGACCCATAC
VCAM-1 F: GTCAGCGAAGGAAACTGGAG

R: ACCGTGCAGTTGACAGTGAC
CCL2 F: TAGCATCCACGTGCTGTCTC

R: TGCTGCTGGTGATTCTCTTG
CCL3 F: ACTGCCTGCTGCTTCTCCTA

R: CGGTTTCTCTTGGTCAGGAA

1.2.9 Western blot &AM FLS 4 ANTE A 2308 F 2 1% 25 ARG HIHIR 1) RIPA 24 2eE, vk b
LRI YTIE 30 min, f£4 °C. 12 000 r/min Z5¢F F &0 20 min, B B30T BCA . Ja4iiUE R
EINABEFLIKIE S, BT+ b BB IR AN - 58 AR Ik iz e i FB K- (sodium dodecyl sulfate-polyacrylamide gel

electrophoresis, SDS-PAGE) , HIIRH AR & H % 2 R — %W LM (polyvinylidene fluoride membrane,



PVDF) fi& b =ik A IMAMEMNE —dt, 4 CREIR. EHH BMP3 (1:500) . IL-1p (1:
500) . IL-6 (1:500) . IL-17A (1:500) . TNF-o (1:500) F1B-actin (1:1 000) fJ—ZRiiA.
YCH P 3 YR AL EHUREVNR ZHUE 2h. Bk 3 WU, A ECL (bRt A &k k. B
FIER . FIH Image J BAFTH LA (R 46 IR R FE 1L

1.2.10 KRRV RPN E 8 2 TR AR, PPN 22 MK ™ ERERE . UK
BUBROCHIE 4% ZEHRETEE 48 h J5, XERKWHAT Micro-CT 34, S5 #EAT UG H 2 B 4>
Mo EIRTI B AV H ARG R A7 FIH SCANCO MEDICAL pCT100 X #8347 H14 7 %

1.3 Gibh2EAba KA SPSS 27.0 BAFHHTIFMRISETH 0T, 45 UL + ARE2E ( x38) KR,
KPR R Z MR ALIM 25 5. gh4h, JEMEH] GraphPad Prism 10.4 # 44 $dm#E4T 404, P < 0.05
NESAGI R L.

2 &3

2.1 B KRR AIA R SD REUENMEWTR 1 MG, TREAE R NES FCA @57 AIA KA
R, GERUSICEIR, B0 EIEW, 8 ELISA W &R MmiE S IL-6. IL-1p A1 TNF-0 £ik/AKF-.
ELISA 45 &R, AIA BB KRIMFEF IL-6. IL-1p M TNF-a K FEIEF4RET & (P <0.01,
1A, IbAh, HE Bt ALA A SO AL BRHE: T2 B B IGJR . S Mg PRI i A it
B (K 1B, 1C) , LRZRILFEIE T AIA B R D) 5T,

22 AIA XRHIBIRAL BMP3 IRIATER 97 Wi BMP3 76567 & R # b 3is 4k, H ek
W AIA KEIERAZ T BMP3 RIAKF, Ay RER, BMP3 £ AIA IBEHALHERILT
W (& 1D, 1E) . A#E—PIRIE BMP3 £ FLS 4irh A EN, 0 ootk BMP3 (4%
) 5 FLS 4i/ibr 58 Vimentin (Z068) KISLEAENL, 45087, AIA 4 FLS 40/l BMP3 56(E S
PRAEROE R AHRES (B 1F) , H Vimentin 7EFZHA0 M35 72 ik B4 A R IARTE, 1ESE FLS 44
My B R, RS RIR, AIA BB BMP3 MIRIA T RES S RA W JORERRERERE, N
JEERRFT BMP3 X FLS 413 T 56 4% 1 F 2258 Al



B 1 BMP3 7 AIA KRR FLS AP RFRIEE R %20

Fig. 1 Expression of BMP3in FLS of AlArats x20
A: Detection of the expression of IL-6, IL-1B and TNF-o in serum of AIA rats by ELISA; B, C:
Representative pictures of HE staining; D, E: Representative pictures of IHC-BMP3 staining; F:
Immunofluorescence detection of Vimentin (red) and BMP3 (green) expression in rat synovial tissue; “P < 0.01

vs Normal group.

2.3 AIA RRPREHET. BUETFARHNETFRIREEN LT agy, AIA KRB
BMP3 RIAREML (B 2A) , #E— BT FLS A -p 4O AH G F #1484k . Western blot I gRT-
PCR i ix, SIEWAME, AIA 4 FLS i 2 % K+ (L-6. IL-1B. IL-17A F1 TNF-0) HIERH &
mMRNA K37 [0 1L-6 mRNA: 1E%#4 1.00+0.49, AIA 41 578+1.09, F (1, 4) = 48.014, P<
0.01, Kl 2B. 2C1 . [AWf, BRI ESHrLERY], Z50ZMWHIERBLE T (CCL2. CCL3) M

Fib T (VCAM-1) [IFREWHE FiE [#li0 CCL2 mRNA: 1EH4H 1.11+0.59, AIA 4 3.97+0.51, F



(1, 4) = 40.10, P< 0.01, K 2C] . XeL4ERPUR, BMP3 RIARFHK AT Al ol s FLS 40 AR K 48 5E K]

TAEHERTT R, X5 881 BMP3 (D RN LA SR AL 7 SLI0 K45 .

B2 AIA KR FLS ZHfa REREF. EUEFHMEHNEFHREER
Fig. 2 Expression of inflammatory factors, chemokines and adhesion factors in FLS of AlA rats
A: Western blot detection of protein expression of BMP3 in FLS of AIA rats; B: Changes in mRNA
expression of inflammatory factors, chemokines and adhesion factors in FLS of AlA rats detected by qRT-PCR; C:
Western blot detection of protein expression of inflammatory factors in FLS of AIA Rats; “P <0.05, “P <0.01 vs

Normal group.

2.4 YLBR BMP3 KIRIEXNT AIA FLS ZHfd RAER LRI AW BMP3 Xf FLS 4 48 0E S 82 i i #24E
H, it BMP3-RNAI /NFHERAE FLS Ziffah BMP3 )ik, Western blot f1 qRT-PCR %£H], BMP3-
RNAI % JL2H v BMP3 [13R12 /KP4 NC-RNAI Xl R IA P (K 3A. 3B) . Western blot il qRT-PCR
R, Uik BMP3 J5, FLS ZHMrP {2 R 1 C(IL-6. IL-1B. IL-17A. TNF-a) WIEH K&
MRNA £ 1 [ 1IL-6 mRNA: NC-RNAi 41 4.15 +0.94, BMP3-RNAi 44 7.97 +0.87, F (1,

4) = 17.76, P <0.05, & 3A-3C] , FIRf#{LEF CCL2. CCL3 Fl VCAM-1 [¥] mRNA 7Kt 8] &3

[ CCL2 mRNA: NC-RNAi #H 4.67 + 0.66, BMP3-RNAi 41 9.12 +0.68, F (1, 4) = 66.13, P



<0.01, Kl 4A] . ELISA 4iREIR, SxIREAMLIL, IL-6. IL-1 BAJK TNF-o 7E4HMIRE TR BiSW 15
I (P <0.01), Wil 4B Fiin. 1XEegh FEAMGUER BMP3 X AIA FLS 4 i 58 5E s S O3 E R, ik
75 7 BMP3 AJ i i [ I 01 22 28 S0E A T 1) 7 A SR GE R IRAR RS . X — 45 ROV BEfE BMP3 /£ RA
(R ERA WL BE 138 ) S B0 TE i o

B3 BMP3-RNAi 3t AIA KR FLS 4l s K5 E 79 AR H
Fig. 3 The effects of BMP3-RNAI on inflammatory cytokine secretion in FLS of AlA rats
A: Protein expression map of BMP3 and inflammatory factors in AIA FLS after silencing BMP3 detected by
Western blot; B, C: mMRNA expression map of BMP3 and inflammatory factors in AIA FLS after silencing BMP3

detected by gRT-PCR; “P <0.05, P <0.01 vs Normal group; *P <0.05, #P <0.01 vs NC-RNAI group.
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B4 BMP3-RNAI X AIA AR FLS AfEsh KERT. BUBETH BN
Fig. 4 The effects of BMP3-RNAI on inflammatory factors and chemokines in FLS of AIA Rat
A: mRNA expression map of BMP3 and chemokines in AIA FLS after silencing BMP3 detected by qRT-
PCR; B: Detection of secretion of inflammatory factors in AIA FLS after silencing of BMP3 detected by ELISA,;

P <0.01 vs Normal group; *P <0.05, P <0.01 vs NC-RNA\ group.

2.5 RIE BMP3 Xf AIA FLS 4l (@ R 48 TR T IR M J9i6iE BMP3 X FLS 4 fitd 2405 &
N EE R, 3T BMP3 it %k Fiki. Western blot A1 qRT-PCR 45 78, 5 NC-PEX 4lAHLL,

BMP3-PEX ZH FLS 4tiffih BMP3 ik m, Wikl 5A. 5 B fizn. b4k, 5 NC-PEX 4HAHLL, BMP3-
PEX NI TR RAMMH T (IL-6+ IL-1B. IL-17A Al TNF-a) ) mRNA 7KF [ #1401 IL-6 mRNA: NC-PEX
41 7.91 +£0.99, BMP3-PEX 4 3.37 +£0.64, F (1, 4) =46.68, P<0.01] , WE5A. 5Cfimr. Rtz
4b, £ AIA FLS giffiidr, sd%ik BMP3 J5, #&{LH ¥ (CCL2. CCL3 il VCAM-1) [#] mRNA ik &%
F#{% (#9140 CCL2 mRNA: NC-PEX #1 3.57 +0.47, BMP3-PEX 41 1.67 +£0.19, F (1, 4) = 42.664,

P<0.01] , @WK 5D fiw.



B 5 id3kiE BMP3 3 AIAFLS iREF RIERF. EUEFHFREER
Fig.5 The effects of the overexpression of BMP3 on the expression of inflammatory factors and
chemokines in AIAFLS
A: Protein expression of BMP3 and inflammatory factors in FLS after overexpression of BMP3 detected by
Western blot; B, C: mRNA expression of BMP3 and inflammatory factors in FLS after overexpression of BMP3
detected by gRT-PCR; D: mRNA expression of chemokines in FLS after overexpression of BMP3 detected by

gRT-PCR; "P <0.05, “P <0.01 vs Normal group; *P <0.05, *P <0.01 vs NC-PEX group.

2.6 BURBMAENEES BMP3 EREX AIA KRBT R TR LIES: BMP3 A HiA1EH,
N THEFC BMP3 78 AIA KRAARNIEIRALRHFIER, Kigd BMP3 FIlRWEE (Ad-BMP3) J:41E] AIA

KEMERTT N AT BMP3 (il &iE. 45 87K, Ad-BMP3 4K ENMIKFEEZH Ad-NC X fEZH %



B®, WK 6A Fin. HLURESNNIRE, Ad-BMP3 4i/0 17 AIA KR B LA 1 5 M40 M IR i A
JEREAENE DL, WK 6B FR. FIEAEE RN, HiEH Ad-NC — M IRALZUALE, i Ad-BMP3 [f]
ML BMP3 FiAH 5, WK 6C Fim. Micro-CT Sk AT & JIVE BRI L HEAT 40 B 45 SR 2 1,

AJEIR CT H BBy AIA B0 CEF AR , EFESETIRIR, ST RSO R 5 BN RS T IX )
A BRI, Wi 6D Fros. Bk, S RAUESE O NIRRT Ad-BMP3 1551 BMP3 i FIAREMS

LA ALA K BRI I 280E, BMP3 Jlid 42 FLS 40 D REAE X5 20007 T R IERZ O EH .

B 6 MREFEANFESBMP3ZRIAN AIA KRXTRFERENRME <20

Fig. 6 The effects of in vivo induction of BMP3 overexpression by adenovirus on the severity in AlA rats

x20

A: Changes in foot and claw morphology after administration of Ad-BMP3; B: Representative pictures of HE
staining showing the effects of Ad-BMP3 on inflammatory cell infiltration in AIA synovial tissue; C:

Representative pictures of IHC-BMP3 staining in synovium after administration of Ad-BMP3; D: Representative



pictures showing bone destruction in the right hind paw of rats, imaged by Micro-CT.

3 g

RA 2 —Fh LSRN SRR . BEAT MO RR R AE 1 4 BV 1 5 G PR o L B AE S B3R
MR A RVEA R DA MU B R, AR EOR AT I G  BLA F D) e bR AR A, 1E
RA SAIRmHLHT, R idtF S S Tmm AR RS, T 400, B 4. FLS 40/
U1, Horbr, vEALM FLS A 0 W KSR RA0M R+ (fn IL-6. TNF-o)  BafLFEF (41 CCL2.
CXCL8) . MMPs PLKZHAZEE 0T (Wl VCAM-1) , AANUEEE T R 8B 408 I B IR 80k, B E %S
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