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IL-1B and TNF -« reduce cytotoxic effects of doxycycline to myeloma cell line H929 via
bone marrow derived mesenchymal stem cells
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[ Abstract | Objective: Bone marrow derived mesenchymal stem cells (MSCs) in bone marrow microenvironment was found to be
involved in the chemoresistance of myeloma cells. In this study, we investigate the role of IL-1f or TNF-a-treated bone marrow MSCs
in chemosensitivity of myeloma cell line H929 to doxycycline (DOX) in vitro, and find some possible mechanisms. Methods: CCK8
assay was employed to measure the proliferative rate of H929 cells in the presence of DOX at different concentration, either alone or co-
culture with bone marrow MSCs pretreated with IL-13 or TNF-a or not. The apoptotic ratio of H929 cells treated with DOX in the
presence of I1L-1B or TNF-a-treated bone marrow MSCs or not was determine by flow cytometry (FCM). FCM was also used with real
time fluorescence quantitative polymerase chain reaction (RT-qPCR)to measure vascular cell adhesion molecule type one (VCAM-1)
on MSCs. The p-Erk1/2 expression level in H929 was measured by Western blot. Results: DOX inhibited the proliferation and induced
apoptosis of H929 in a time and dose-dependent manner. IL-1B or TNF-a-pretreated bone marrow MSCs reduced the cytotoxic effects
of DOX in H929 cells. Expression level of p-Erk1/2 was down-regulated in H929 cells in the presence of DOX treatment, and this down
-regulating effect of DOX was most pronounced when H929 cells were co-cultured with IL-1f or TNF-a-pretreated bone marrow MSCs.
In addition, we found that VCAM-1 expression of bone marrow MSCs was up-regulated by IL-1B or TNF-« treatment. Conclusion:
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DOX was shown to have cytotoxicity to myeloma cells line H929 in a time and dose-dependent manner in vitro. IL-1B or TNF-a could

abrogate the cytotoxic effects of DOX in H929 cells indirectly via bone marrow MSCs. Erk pathway in H929 cells and VCAM -1

expression on MSCs may be involved in this myeloma-protective effects by IL-1f or TNF-a.
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Z KA #E % (multiple myeloma, MM ) J& —Fjr
I ML bR, B 1 BRI R 4T CD38 it
TREEBHRTT 23 IG RV, FRI T RO AT B
$em  H A — RO B AEE . MM —H
2R HIRTT R S A IR ME . MM 2 TR 258 £
FIBLT, B T MM 20 A0 va R AL RN 18 , 8 5 558
F B BEOR R A OC ) TR, Gl 36 A4 BE TR 45
) 5 2 SR MM I — T B 2 N
B B 7] 78 5T T 4f Bl (mesenchymal stem cells,
MSCs ) J&AF 7L F5- 8 1) —Fp T 40, 0 i i 26
B SE S AR R ﬁﬂ%kﬂ,
MM & A58 MSCs A5 ZFh S, Horp—Su 2 5
K5 MM 4 AR A7 S 25 5 ARG A i A7
TEZ PR P A R R 40 11 A A %(IL) 1Bk i
SR YRBE A F- (TNF) -azK - 119 2R i , 33 26 58 7K F 11
20 R -t 2 5 MM R R T 2527 FRATTRE AR )
S g R R IR A CE B MSCs £ 1L- 1B TNF-a
ARFRE  NE I [ B 0 R T RE & AR el AE i HL
551 R A R A AR S, T R A PR PR Y 4R
EICLRR 1 St A2 Bt A E R, 5
86 MSCs AHEAE IS , MM 40 % 0B 86 25 1
RO RN E T, G20 PR FUA B Y MSCs
5 MM éﬁiﬂ@*ﬁl—iﬁfﬁﬁﬁ MM ZiH e TR 245 4 52 i B G

MU ANTEEE , SOAR S IR EA AR RS MRS o
1 A E
1.1 ##

RPMI1640 15532 IHE DMEM 85 3529 i 4 1L
1 (FBS)°8 (Gibeo A 1], SEH) ; Z P4 % (doxycy-
cline, DOX, 2 [€ ) ; IL- 18 Fl TNF-a ( Peprotech 23 ] ,
) ; 4 g pE T HE0R & (CCK8) (A=A W], H
AR BRR-HERREW BNE R RAF) ;p-Erkl/
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[ ) 5 3908 S 50 & (Vazyme A ], 328 ) ; PCR 54
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T MSCs 5 H929 2 M bk I ks 514k 2 L 45 96 LAk
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b FR S A H929 % Ky 2x10°4N/4L , 22 J5 F DOX
Ab PR SEEE IR R R B R W T 10% FBS (141G b
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122 % ®ERF 6B

DOX M1 it PBS S 5 4% ¥ 1 % J Tc il o
M 5 mg/mL (A7, 1 0.22 wm A BALIE R IS 0
G324 JE T =20 CIRAF o SR TG I 15 7 B B
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IX 1O AN o 240 BRI e AR e 4 20 R Ak
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1.2.6 4 Ffo LB E 2 PCR

i TRIzol IAFA A E L B4R I H929 41l £ RNA,
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A G 545, BURL R 1 we Y RNA L 65 CRL

5 mln,42 CHLE 1 he SERTZEE i PCR SN AR R
FE Mx3000p " 344 HEA 7914, WAk PCR ¥ 1S
WEFR A5 M 95 °C 30 s, PCR 2% 95 °C 5 5,60 °C
20 5,40 MEH . IR IANE L, VL2 R
mRNA FikKF-
13 %itEFiE

i B GraphPad Prism 5.0 #4417 5811 4r
#r, i Image-pro plus 6.0 ZX 440 P Western blot K J&
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bR B DR 28 5 22 40 i I 64 T LSD-¢ K 3, 2 1A
AL R BB Bk AT R R T 5 22 b, P <
0.05 WZESFH G,
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FA(P <0.05), 3 ELAA ) b #Ast ] R, i — 4 il 4
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FENGOUT , A PR E] A , DOX X HO29 fit 38 55 111 il
YEFHGER (P <0.05, B 1A) . R 4E FiRgs 5, FA)
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M, FATTH DOX B CFI ) 248 Jif R 4b - MSCs J&
R HdE 5 K . CCK8 45 427K, DOX 5 IL-18 5k
TNF-o 7 5l BB A4 8- MSCs, #5411 B 34 5
ZH B EF (X P>005,81B), FikgEE%E
HIAR 5236 25440, DOX L IL- IBjZTNF a NS
1 MSCs 20 CCK8 il 45
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A AR DOX 43 51l 4b 1 HO29 4 it kA~ [R] I [1] ), CCK8
I 1929 4 Jitd B AT BB R (24 P < 0.05, n=4) ; B: 1 1 MSCs £&
DOX B 24t i P4 b B S I AT I 53R . 0: JCAL# ;55 pg/mL DOX
AbEE;10:10 pg/mL DOXALEL, 1:1L-18FALER 1 d;1+5: 1L- 1AL #
1 dJEIAS pg/mL#Y DOX;1+10: IL-1RFALFE 1 dJ5HMA 10 pwg/mL Y
DOX. T:TNF-affiAbEE 1 d;T+5: TNF-aTfAEE 1 dJG A S pg/mL ¥
DOX;T+10: TNF-aTiAbH# 1 dJSHIA 10 pg/mL I DOX,

511 DOX &b H929 5 & 8 MSCs FIHE Xt 1558 2
Figure 1 The relative proliferation rate of H929 or bone
marrow MSCs treated with DOX
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AbEET7 dZH(P<0.05, K R /R) o TR e 240 i
PR FRIA S 4R 1 d B[] b 34
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A B: & IL-1B8, TNF-o b B B MSCs 1) VCAM-1 FHIESR ; C . B MSCs 1) VCAM-1 mRNA A% #3545 Con : ALK MSCs;T-1:1L-1B
AT d5T-1: TNF-oAbFH 1 d; 1-7: 1L-1R40F 7 d; T-7 . TNF-o b B 7 d; PRLE HLAE, P < 0.05, 7P < 0.01;n=4
E2 IL-1B3X TNF-«F] &8 MSCs i) VCAM-1 Ri&
Figure 2 VCAM-1 expression level of bone marrow MSCs was up-regulated by IL-13 or TNF-a
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A:S pg/mL A1 10 pg/mL DOX 2 MF T, AR KE 75 1929 A U TR I s B AR E DOX 4504 T 1929 4B 1 98 7= L7l (B 4T L, P <
0.05;17=3); C.D: ARl E DOX AL FE 2 d(C)FI3 d(D) 454 T, CCK8 M AG I 11929 78 345 3% 1k 2 (3 3 il FEHI . M+1929 . T+M+H929 . T+
M+H929 435Il K To T b PR MSCs k555240 22 IL-1RE TNF-ofiALFE 1 d J5 i MSCs 353240 ; 2R A8, P < 0.05;n=4,

E3 IL-1Bsk TNF-o i 4b I BB 88 MSCs 7] FE 1K DOX % S H929 4 R T Ao 540 #14E
Figure 3 The apoptosis and proliferation inhibition of H929 induced by DOX could be reduced by IL-1$ or TNF-a-pre-

treated bone marrow MSCs
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B,°P < 0.05,5 M+H929 41 [ %5 ,"P < 0.05(n=3) .
El4  Western blot 4l 22 ¥ 4b 32 i) & B MSCs TE 15 7748 Z FhXd H929 ZH f#k p-Erk1/2 & BRI
Figure 4 The p-Erk1/2 expression level in H929 co-cultured with pretreated bone marrow MSCs
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