©
2016 2018

Effect of toxic substances on bone remodeling -bone forming and bone resorption-
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MC3T3-E1

It has been reported that the chronic exposure to cocaine can lead to an
adverse effect on skeletal development and caused to accumulation of cocaine in bone in rat
experiment. However, the accumulation mechanisms of abused drugs, such as methamphetamine (MAP) or
cocaine, in the bone have not been well documented. MC3T3-E1 cells, a mouse osteoblast-like cell
line, can induce osteoblastic differentiation and mineralization. In this study, we investigated the

effect of cocaine or methamphetamine (MAP) on cellular proliferation, osteoblastic differentiation
and mineralization using MC3T3-E1 cells. These results indicate that chronic exposure to cocaine or
MAP might have an adverse effect on bone development. Furthermore, to examine wnhether cellular
accumulations of MAP and its main metabolite, amphetamine (AP), and cocaine and benzoylecgonine
BE), and are changed by mineralization, we compared their concentrations in the cells between with
and without mineralization by LC-MS/MS.



X C-19, F-19—-1, Z—19, CK—19 (H#)

1. WSR-S WD 5
BEEAZBONTTEORRK & 72 2 KFEM L, IKFEE RO b ORZ W, TE KFHEED O
ELH bR E R & 725 TV D, IRIFMESEN) 0O HPA R R 0 DI BT 8B L T
WETIZALND, LirL, EHEWOMLEH, FICEHOEDIHACLY, BVET V7D
TUNTUAERIERITZENBREENLIN, BIVET I U I~ORBETIZI LA ETHILN
TV, BOEOWE T, Bca A & 7 QRS Lz~ 7 ADFHiREST O, &
oA UNERE L, MR L EOHEBIE AR RE O Z L 3 S, EEHORMEREICE
W, B EHEDORTEIE L 72> T D FREMD & 2, ERES B0 72 D (RIRORL Rk A R
CERWEAIE, T TICoalel e LTEH STV 2/ TH 5N, B2 L L FERIC
B HONTREE 2R D RN B DA, B A~DOEBC OV TUIARAREGN L, 5% ORER L
BEThD,

2. WO HBY

Y, R 2 FF o O RAEIC L HiR~OR 2 BB LN TN D, B
T, RIFTERY O RIHAE SRR T v b OBEERD OWREN Sz, BIEEIcEHLL
RINTHNDEZ b, EFMOILAICEVEYET Y 7 (B ~0ERENRES
NDHEDOD, EBRANZEN S DB A ) = X LZOWTHRHANEIEIZE b TH RN, £
FHRWI L > ULBBRUEOVEICER L, B MIEIC X 28 RIS &0 Frgef I ARIR EE < il
FICHES T 2 Z LN PREND, AR TIE, REVICEIBIET Y v/ ~OFEER
R, BB L UTHEFMIIC L DB A~DOEEN G-, £, BFMas ki
PO BRI DY OZEFIZ DN T bR EEREO S HTFEHI 72 5 DT — % 25T 5,
3. MDA
KRR E REERETHIRENVHIDO—o A Z 7 =823 (MAP) & 2 A & FEBkt
KLU, UFCRTHECERET o7, 7o AWFETIE, MEICHEWETER AT 5 2 & 23
SNTWD, B HMIESMIL CTH D MC3TS-E1 Mz H L7,
(D) A 7B IVPNEEKICEZ DR
MC3T3-E1 #ifdlZ MAP % 2 [ [#IREE L MldHEAHEE 2 AlamarBlue®iZ TR~/ ZOfER KL D |
MAP BEEEIZ & 2 M EFRER 1TV, AFRICEEL 52 R WRETH S 20 LT 100 uM
EBRICH W, &KL, alpha-MEM (10% 4 3 R i & A )2 10 mM
beta-glycerophosphate (beta-GP), 50 ug/mL ascorbic acid K (O} 106M beta-estradiol % s/l
L. Zrfbfedesrs sk & Lz, MC3T3-EL MifaZ 73k SUTRESME T, MAPIREE R T 20 H
MR Lz, MEDIEELE LCT DY 7 4 A7 7 X —E(ALP)DIEMERIE . M OVALP & B3
eIz B D HREIN 1 Cd % Runt-related transcription factor 2 (RUNX2)? mRNA # Bl & %
RT-PCR {EIZ L Y M L 7=, FE~D MAP RO ZFDOFEREH TH DT 7 = & 2 (AP)DEFE
IX. LC-MS/MS % W\ CHIE L7,
2) ah A UBERHRICE 2 DR
MC3T3-E1 iz =4 > 0-1 mM % 3 H gz L AfaHEGEEE 2 AlamarBlue®(Z Tl ~7z,
IAC~D L TR D 12012 o biEEER] & LT 10 mM beta-GP & OF 50 ug/mL ascorbic acid
FAETF. XITIEFAE CGROMEEE) T T, 3 A > 20-100 pM 185 L. 21 HREER AT - 7=,
ALP OIEMHRIE, By 7 LDk (Von Kossa staining), A JRALEAREEIEGHH, KO A
T A J1 v 2 (OCN) & B A MBI B 2 $55 K 1T d %5 RUNX2 © mRNA % Bl & % RT-PCR
B X 0T U, MR~ OFREIL, 2 A VgE 12 BB OMREZERIE, a4 KO
ZTOFRHYTHH X A7 2= (BE)% LC-MS/MS % i CHllE L7,



JERCR
Q) AX 72X I UBNFRRICRIE TR
MAP BREZ T & 2 Ml AR 3R R A ATV AR
(B E 5 2 I OIRET® 5 20 K 1N100 uM &
FEBRITHWTZ (Fig. 1), /MBS T 0852 Tl
HROACHIIIZ L~ ALP OFEMENEEII L. MAP |
2k 2 OEEITIR S, . abickk cr o 10° 104

Concentration of MAP (uM)
U ALP & RUNX2 @ mRNA FE =X Fig.1 Cytotoxicity of methamphetamine in MC3T3-E1 cells.
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Fig. 4 MC3T3-El1 cells were incubated with or without B-GPin the presence of 0-100 uM
cocaine. After the culture of 5 days or 15 days, Ca deposition was determined by von Kossa
staining. Black areas indicated by white arrows show Ca deposition.
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. . Fig. 5 Effects of cocaine on number of bone nodules.
BA /)i% }E ﬁk 7[’? El/‘j 72 i%' j]l] YR 5}8\ 0’5} % ﬂ/l, 7= Cells were plated 24-well plate. After 3 days culture, cells were cultured

with cocaine (20 or 100 pM) in the absence or presence of both 10 mM B-
(Fig. 6) 2 H A I LSM T CHEE L GP and 10 pM P-estradiol for 5 days. The number of bone nodules were
measured under microscopic observation.
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Cells were plated 24-well plate. After 3 days culture, cells were cultured with cocaine (20-100
N Sz - M) in the absence or presence of both 10 mM B-GP for 12 days. Concentrations of Cocaine
DARTEVE S Y DR "
& T? It LF@ il \C and Benzoylecgonine were analyzed by LC-MS/MS.
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