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ABSTRACT Objective: To investigate the regulation of vacuolar protein sorting 4B (VPS4B) on chondrocyte apoptosis in os-
teoarthritis. Methods: The osteoarthritis SD rat model was established by partial medial meniscus resection and anterior cruciate ligament
severance. The expression of VPS4B in rat articular cartilage was detected by RT-PCR and immunohistochemistry. The morphological
changes of rat knee joint cartilage were detected by Safranin O/ fast green staining method. The osteoarthritis like chondrocyte injury was
simulated by using 10 ng/mL IL-1 B to induce human chondrosarcoma cell SW1353 for 24 h. Western blot was used to detect the expres-
sion of VPS4B, apoptosis related factors (cleaved caspase-3 and cleaved PARP) and phosphorylated p38 in SW1353 cells. The expres-
sion of VPS4B in SW1353 cells was knocked down by transfected si-RNA, and the effect of VPS4B on IL-1 8 induced apoptosis mark-
ers and p38 MAPK signaling pathway was evaluated. Annexin V and propidium iodide (PI) staining were used to detect chondrocyte
apoptosis. Results: VPS4B was significantly up-regulated in the articular cartilage of the model group (P<0.05). After 24 h of IL-1 in-
duction, the expression levels of VPS4B, cleaved caspase-3, cleaved PARP and p-p38 protein in SW1353 cells increased significantly.
After transfection of VPS4B-siRNA knockdown VPS4B expression, cleaved caspase-3, cleaved PARP and p-p38 protein expression lev-
els were inhibited, and IL-18 induced apoptosis rate was inhibited. Conclusion: VPS4B is up-regulated during the pathogenesis of os-
teoarthritis. Up-regulation of VPS4B promotes chondrocyte apoptosis by activating p38 MAPK signaling pathway.
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B &5 4 (Osteoarthritis, OA ) J&—Ff LA ST #UE Jmy AR
PERRAE R SETTHER B T 5 I AT A4 ST 90T
e ik AREREE NG Bl 32 BR Y, 2SR5 T S Ry T s AR
BAYT ZPNAYT TR, B R R, g il
PR M) R LR 57 AR5 55 22 PR R AR R 1 DG TT R
FR R R JW A B DY 98 52 2R JRE AR DG IR 3R Y 2 o i
ST AR T L FHLAR T B AT AR T AN A A DB R R A, R
AR R RO E T . A, AR 2253 BRI AL B
fitt (MAPK)Z: 5 T B 5 R (19 & &, p38-MAPK {5542 1yl
TS JAE 5 | A AR AR T2 YR 3 A T 4B (vac-
uolar protein sorting 4B, VPS4B) 2 5 £ Fi 41 o 15 14 40 22 1Y
AAA ATP G5 IMRIR . TEAZSARM D, VPS4 1R L H A TR
#I, 43 5IJ2 VPS4A Fl VPS4B, 57 %, VPS4B £ 5 T il {&
Wefif iR A AN N A IS i 5 28 DLCA 2243 24 RN 20 M 43
AR BB iR, — e Y F HUE , VPS4B 1T LA R
JINAAR L s 16 R DR AR SE S5 1) 1 SR, DA E A0 M O 1
HORHEOCHE "R, [, VPS4B 2 —Fh 2 e (HHAE
BRI RIXFNE DI RE R ERE . AR T
VPS4B 2 75 BB fle #E F OC Y & K BB RLA IL-18 S
SW1353 2 A E 2RI T, HF Had A 7 HAE B3 Rtk
Rt R 5 p38 MAPK 3G M TEAH DCHE: . B i T 481y
TR SR L

| AR T i

L1 #F#
30 H 7 JH]ik% Sprague-Dawley(SD) MM K FLE B BETEE A
P& B 5255 30 ) 0 (SYXK (2 )2016-006), 14y 215-242
g, EH R 231.75+ 17.43 g, ¥ BURIFETE 35°C 12 h 1Y B IR &
WM RSRE N . NERCB P AEM SW1353 11 [ IS R34y
FHEA R A ] FLL O/ s R & A i DAt
HABRAF 5t VPS4B —4i(1:1000)I [ % [E Abcam A 7] ; 4
WERAH — 5t A 35 [ Vector Laboratories 2wl ; IEFEREA
JERREN G (1gG) WAL Sigma AR IL-18 Iy H 35 [ Sig-
ma-Aldrich /3 7] ;3,3- & LB (DAB) i H 35 [E Vector
Laboratories /> 7], Trizol $£ B 7 & g [ 2 [# Life Technolo-
gies /A A] ; ThermoScript RT-PCR 57| & 1) H € [# Invitrogen 2%
A TR T RRE TN RGN S A LR R RAEYHARE
PR 2\ 7] ; ApoScreen JEHE & H V i | & W H 35 [ Southern
Biotechnology /3],
1.2 #ik
121 D EARBETRIEENESL S5 ORI,
SR FH P24 3 A5 B 4 D10 B3 Jan s 52 S D10 BRI £ 3k R B
BT R, K EBENL S WA - (n=15) BRI 2H FB TR
H(n=15) FHZR TP ZH (1% K FRURT 23 SCRAF RO DI I Bk
PR A M =5 22— o BT ARG R IEAT IO A AR VIR
TGS SR I, HoAls FARIRAE R AL, 8 JH )5 425 R Rl
ST T B REAE 10% P PR R THARGE i v, 10% FH AR 5t 45
FHEIRTEA S T, SR D] B A R A O o i ]

BRI RAFSE 32 (OARSD PR3 PEAL 5635 4B AR BEY,
122 F/LL O/ BSEE  RAFLL O/ BGYLE )7 A0 R
TR HLUR A E . AR i 2iY) 5 10 min,
ARG B S G4 2, 10 min, HRKEESJSTE SRS 1 min, 55
JE FAZRL O Jetn, 2 min, S5 , WU K, 95% L BEG E , T
P QUL I {25 e A TA T Gl o= 7l DA S

123 RBEALRKE R SR R RO el
i VPS4B fyFik 1 B AR TR E R KU R AE 4°C
T5¥Hr VPS4B —Hr(1:1000) W F 1%, SR 5 e AE W E by —
P EEIFE 1 h, X RRYE A S — oM R 1 Ry
SEHEGIERREE 1 G(IgG)Ab3 . F 3,3 & FLB R (DAB)
T, R 1E6E WA TR . gmal P AR e iy 4h
JH A BRI A 2 € 8 A g B

1.2.4 RT-PCR &% BTk I4E4T RNA 43 F1 RT-PCR
G3HT. HE MRS R, 8T A Trizol FERIBURF &K RO 4K
B rh 2 H s RNA, fifi ] ThermoScript RT-PCR izt #I| £ % &
RNA #47 /R ¥5% . VPS4B (514 F . 1E[M :5-CCATCGG-
AATTGCCACATCCTTTTGTCAGCCAC-3' fil )% [f] : 5-CCTTC-
CAAGCTTCATTCTTGGCTAGCCC-3", 3- T 15 T il s it & ity
(GAPDH) BI#4F: IE[:5-TGAAAGAAATGTGTAGGC-
GACTGAG-3' #l & [ :5-TCCGATTGGTCGGCGGCATG-
CAT-3', fEASHEH:94°C 1 min,55°C 405,72°C 45 5,3k 45 4
PEH . GAPDH HIfE I R

125 WEEFSHES B ACE R SW1353 7£ Dul-
becco Bt K Eagle 5353 (DMEM) Hh 2331 F 37%F1 5% CO, 5%
F%ZIEFRIEPIRINT 10%G4F g, & 3 RiAT— Ik 4iiefg
o HETEARIN IL-18 175 SRR O R E 4 I A 3
TWOERES L B4t 10 ng/ml (%) IL-1B3 (35 [E Sigma-Aldrich 23 7))
AbBE 24 b, SRJEWUE IL-1B8 150 SW1353 4l T /5255
1.2.6 Western blot J 4 it FH YK BB 2 £h 2% v (PBS )35t
U3 W BRIETE 2% 2R whil T % (A 50 mM Tris-HC,
0.5%Nonidet P-40, 100 mM NaF, 120 mM NaCl, 200 uM Na;VO,
R B IR S, 10000 rpm T 4°CELC 15 min 438 F
T o 38 AT IR AR 1S 2 v Al 3 R ) AR vk
B 50 wg S BTHAT 10% 1 e HE O IR A 2R P4 I c e e v
Yk RIS 2 B IR RN o KR 5% N by it
4] 1 h, 8% J5 54t VPS4B i) —+4i(1:1000) .cleaved caspase-3(1:
2000) .cleaved PARP (1:2000).p38 (1:1000).p-p38(1:1000)
GAPDH(1:2000)7f 4 C TR I . WPE 3 UG, F B 5 BR
HEA AR CH I ER TS 2h, H6A®RG
BNRG(ECL)MEL 5

1.2.7 siRNA 5t  VPS4B-siRNA [ T3 J 3 BH4= W18 R A TR
NEIE L HBH VPS4B 1Y siRNA 531 : si-VPS4B#1 . 5'-CCA-
GCGAGCUAUUGAUAAAATAT-3';si-VPS4B#2 : 5-GAACCAG-
UUUAGUACCCAAATAT-3', % MR 3% B 1048 756 SW1353 41
JfLFH VPS4B-siRNA %4y, %44 48 h J5 AR X Su i JL il 4t i FH
TIREE

1.2.8 MMUAT N BRI AR, T ApoScreen Ji
BedE A VG e T A A0 . T 0.1% R EE s AL
SW1353 4 a8 T-45 4 2% ik (10 mM HEPES .pH 7.4 2.5
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Mm CaCl,, 140 mM NaCl F1 0.1%BSA ), #¢& >y 10° 4 ffd/mL.,
10 pL FRICAIBEIEEE 11V IMAE] 100 wL 40 eh . 1k
IR 15 min J5 8 380 wL 454 ZEhRRT 10 WL P NI
PIAI AR R o 8 e TSR Sl G AT B
1.3 GEitoah

T SPSS 21 GEitHAFo3#T ir udle . S 2/ b E A
3. BRSPS bREs . A E %4y
1 (ANOVA) J Tukey )5 2 8 LU St for g 2H (B 45045 25 5%
P<0.05 FrRzE S BAGITEE L.

2 R

2.1 BEAFRKBXTIEH VPS4B HIFRiE

WAL Of [FLRYe (oA JE T 1 T RAFAY 8 Ji 5 KR
PSR AR, B EIR 8 JRE K BB el R 2L
O RYIMG , RS MR T i . S5 IF ARG L, BRI B
[) OARSI P43 5 2542 155 o TF S T BT I BRUAKCE &2 AR, mT
DL X RR IR R AE A . ALY HT iR, S
FARAMEL, BRI KBS ECE T VPS4B FH M40 BH &
e, RT-PCR 550 o 7 AR 8 JEI /S , ARS8 20 K DG 17 4K
1 VPS4B mRNA ik 3% i, s sbgh R m Rk i
VPS4B FRES 58 T R &bl . W 1,
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Fig.l Expression of VPS4B in articular cartilage of rats with osteoarthritis model group
Note: A: Safranin O/ fast green staining (X 200); B: OARSI score; C: immunohistochemical staining (x 200); D: RT-PCR;

Compared with sham operation group, * P<0.05.

2.2 IL-1B EE3t SW1353 4Hf VPS4B FKiA.p38 MAPK {52
B EA A A T XA FRIENEN

AT i8R VPSAB HECE AT Z MR, AR
AN IL-18 i 5 SW1353 40 A0 5615 48 B 4m M 41455 .
5 RN IL-18 155 24 h 5 VPS4B MRS Fil. [,
JHT-INF cleaved caspase-3 . cleaved PARP Fi1 p38 #i i 1t 7K F-
PR, LA 2,
2.3 BRME VPS4B | SW1353 Bk p38 MAPK {5518 B
iR

250K | si-VPS4B#1 5 4L SW1353 4l i %t VPS4B & [
FIRRRARECRTE S, JF Bk VPS4B F:31 p38 BERR fk KT
W AR XSS5 R AE B Ty Rk et B b, VPS4B 7]
figid it p38 MAPK {5 5@ B S 50 S A T, ULIE 3.
2.4 VPS4B A5 IL-1B 5 5A) SW1353 dHREE T

KBS 2E H V/PL YLk PEAfG VPS4B Xt SW1353 41 il

o IL-18 AR TR E A . SRR, X IRAAELL,
IL-1B AbFE A SW1353 41t A 240 B I 1~ % . 3% 75 (P<0.05).,
SRMI %% Y VPSAB-siRNA B W BN T IL-18 5 S 40 A i A 1=
2, M % 4Y VPS4B-siRNA i it VPS4B ik SEUM T
[A-F cleaved caspase-3 Fil cleaved PARP % 4 3¢ 1A 14 1] i [
(P<0.05), iR4EHFM], VPS4AB {2k 1T F 5615 & s i el 48
SEERAPCE AT, LKl 4,
3 g

BT R (OA) R —FRATHE B , AR R s A
BUISHEFIRCE AR T o (HR, ORI R B O 2 PR A
AT RIS FHLE . JERiimFR R, R E AT R £
U R s Ay N 1] (0PSB N1 B 8PS ) S < PR 17 v s e R
(VPS4B )2 5 Z FP 4G HAH 1) AAA ATP BTG IS o 7E
NZE4i L, VPS4 & BHA P AOERY, 43 ]2 VPS4A Fil
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Fig. 2 Effect of IL-1B-induced 24h on VPS4B, cleaved caspase-3, cleaved PARP, p38 and protein expression in SW1353 cells
Note: Compared with IL-18 induced 0 h, *P<0.05

Control si-VPS4B#1 si-VPS4B#2

VPS4B - -~ - - -

con [N S -

A
12 07 r
1 Control si-VPS4B#1
£ =
2 o8t K] VPSIB | S -—
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2 g PP | -
E 04 | 2
2 & 38
é 02 + * g - -—
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B Control  si-VPS4B#1 Control  si-VPS4B#1 -

3 ¥t VPS4B siRNA Xf SW1353 4Bffi VPS4B FikF p38 BEER LI
Fig.3 Effect of transfected VPS4B siRNA on VPS4B expression and p38 phosphorylation in SW1353 cells
Note: A: transfection efficiency of two si-VPS4B; B: effect of transfection of si-VPS4B#1 on VPS4B expression and p38 phosphorylation; Compared with
control, *P<0.05

VPS4B, X PR Z AL HA B R 9 ] — 4, OF R 2 38, VPS4B w] DL 5 3R/ N s 0 28 e, OF HARTE DR 4 AR I
TUNMLSTH Y, VPSAB J& N RS s A AESCRT)L i A R AR , 53 AN 25 R v 3 ik P 28 sl A5 7 i
BERGY, HXS T2 BRI A B 3R A K32 AR (EGFR ) RIS 194l 22 ST P 12, VPS4B 72 fii i 1fi 5 38 2 1% 1% caspase-3
RIS R 32 R SR PR Z AR e 2 G 2 9, WESEk B, BIRDMEdE Mz oc i T, A ol PR il AN 250 b R
VPS4B 25 T i AR R AN sk SRR 2L A1IR HT29 b VPSAB #3380 p38 BIR (LI F 1%
LAy 2253 ZERARML o R AR Beptg 400, —Sefii5e i TNF-o i R0 T2, P, VPSAB 2 —FhZ IIfEE M .
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Fig.4 Effect of transfection of VPS4B siRNA on apoptosis of SW1353 cells
Note: A: Annexin V / PI staining for apoptosis; B: cleaved caspase-3 and cleaved PARP protein expression; Compared with controls, ¥ P<0.05; Compared

with IL-1B induced group, *P<0.05

p38-MAPK 15 5l % | PI3K-Akt i % \NF-xB i &5 1 2
PET R R T Y i B2, MAPK 2 22 - I
SRR (K, T A AN AR R 7 it T L AN A ORIORG B4
2 A MBS B, MAPK {55300 63 1 = 2 SR s 2 it
AP T B AN A% R, FRECE AR A LB, DT (i 2 A0 A
H5E A AEAE TR, MAPK 5522 MG 54 Sas it =
5 ST O S, S E S RIGR R, BT AME S
P35 A (ERK ) 1/2 ,p38 Fl c-Jun N 3l ( INK). $E4RE,
p38-MAPK {5558 &1 R A & JB A %, p38-MAPK {5514
R AT A A 5 S A A0 A R 0 A S 2R M R ol
POT O MAPKKK ,  3ETT fith & MAPKK JE R 3% 75 1 2K [ iR
b, FH B2 T3 p38 MAPK HHIC L (3K, p38 {553
BERZIT caspase-3, NI/ S0 AR T 015 556 2,

VPSA4B Hifaf 45 SC T 58 A ACE A T AR T A
R AV ARAE VPS4B i@ i3 115 p38-MAPK {5538 R 1%
ANEEHE A AE KM, L VPS4B [ 2 1k T i 1
P38-MAPK {553 AR 1 22 K M-t Il /N2 it 9 1) 41 i
g0, T34, T BIRSL R AR AL R VPS4B [ FRIA T
T p38-MAPK {55 il MM sl 4 i gi =, I FIHMET-HF
PARP #l CASP3 [y 33k P, FEARBIFEH, % Y% siRNA 1]
VPS4B {143 15 7] {R 2 08 4% IL-18 55 9 15 4 i B R 1k p38
Feik o B, FEAH] VPSAB J5 , BEIR 1LY p38 (935 TR, /S
caspase-3 [F35 T, A S BUR B AR T A3l .

25 LR AEABFFE T, oA R B G 48 S0 R RS 7
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I RSB G T 48 B 4 B A o SR AR AE ORI . WS B
IL-1B8 #5589 SW1353 4ififi s VPS4B ik B, 1M siRNA
UUER VPS4B 2B IL-1B 15 51 VPS4B Rk ik (JHT-AH KGR
184 cleaved caspase-3 Al cleaved PARP f{) 33k | L & p38 R
etk SRR R, ik VPS4B W E AR T IL-18 1
S SWI353 AT, X LLLERFEW], VPS4B AT fEid i p38
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