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[ Abstract] Objective To investigate the intervention of three high active antiretroviral therapy (HAART)
drugs serum on proliferation and osteogenic differentiation of bone mesenchymal stem cell (BMSCs), and explore
the effects of HAART drugs on bone metabolism. Methods Rats’ serums containing three kinds of HAART drug
were prepared to intervene the culture and differentiation of BMSCs. Proliferation of BMSCs was measured by
CCK assay. Alkaline phosphatase, calcium alizarin and oil red O staining were used to observed the differentiation
of cells osteogenesis and adipogenesis. The levels of gene expression of Runx 2 and osteoprotegerin (OPG) in
the osteogenetic differentiation of BMSCs were tested by RT-PCR. Results Compared with the rat serum group,
A+, , value of three kinds of drug serum group were significantly different (¥ = 15.42, P = 0.004). Compared
with the control group, alkaline phosphatase positive cells which reflected osteogenesis differentiation decreased
in drug serum group, and calcium nodules decreased in alizarin red staining test, in which tenofovir disoproxil
containing group was the most significantly secreased. Fat cells which reflect adipogenic induction increased. In
PCR detection, compared with control group, the expression of Runx 2 decreased and OPG expression increased
in tenofovir disproxil containing group (F = 11.81, P =0.026; F' = 10.14, P = 0.033). Conclusions HAART drugs
suppressed the proliferation and osteogenic differentiation of BMSCs which the influence of tenofovir disoproxil
was most significant.

[Key words] High active antiretroviral therapy; Bone mesenchymal stem cell; Osteoblast

DOI: 10.3877/cma.j.issn.1674-1358.2017. 04. 002

BEIH: EHERREM B s Iz BB e ARG “ i RI” BH  (No. DTQH201404)

TR 100015 Jb5t, HHSERDCEMBALTObIRER R 261000 HEG T, EVIEES#EE; 271000 3221, %
1Ly P 2 e

BIE/FE . 7k98, Email: zhangqwte@sina.com


file:///E:/%e6%8e%92%e4%b8%80%e6%8e%92/2017-4Q%e5%b0%8f%e6%a0%b7/2017-4Q%e6%83%b3%e6%8f%90%e5%89%8d%e8%a6%81%e5%b0%8f%e6%a0%b7/javascript:void(0);

rhHE SIS FTING PRSI 4% 25 (R TiR) 20174E8 F 45 1135: %543] Chin J Exp Clin Infect Dis (Electronic Edition), August 2017, Vol.11, No.4 e 321 .

A PL Y X IR YT (high active
antiretroviral therapy, HAART) KN A %%
& 73RBS 25 A E (acquired immune
deficiency syndrome, AIDS) Hi# HIHRIEFA AN
B E % F  (human immunodeficiency virus,
HIV) YA IRPR I AR, e 1 B A
FRE" HK IR FTHAART 25410 A RSB A
/NP . S FHAART 2545 i 1R i 4 B
Wiyt Z, R Rl B R AR B A XU S 0 & R
IIEEE R A RGN, 552 E A0 eE" " A
HoE™ "M, HAARTZ44 ] LLE T30 s B 4 e A
HAM A, W LAk N 4E A RDACH . SR
‘B HE A 785 41 (bone mesenchymal stem cell,
BMSC) =N HFARUMELEME S, CF Tk
WHIVXBMSCHFZ ", {HHAARTZ4) KA 7=
VIR BMSCHEFE AN 73 A A AT s M i D o ARSI
i3 M EEHAART 254 L35 T FBMS CHE 5 K Ji B 7>
1k, TRITHAARTZ P00 B AR I 52m, ROE T .
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1. SEE Y [ 25 8 i Sprague-Dawley
(SD) Kil, SPFZ, {AH T¥04 (300 +20) g,
V) B b 5 A B R A MRS B 3 A BR A A [E A& IE -
SCXK () 2012-0001].

2. HAARTZY): fikFKE (lamivudine,
3TC) , HiEMF s (tenofovir disoproxil
fumarate, TDF) , 7 /JZ (keletra, LPV/r) , H
B HEBEERNR 2 8 b I R B 4 227 2 RAe it

3. EERKIRA: DMEME; 3 (Gibicod
") JAA LT (sciencell AR ; CCKikil &
(B REVMBEARWFH) 5 Oricell™ SDK R
B i (8] 78 5 T 40 B Bl i T o b B R R AR &
(Cyagen/A ) ; Oricell™ SD K & B #f 7] 78 it
T 20 B B 5 T o AL B 7R A W & (Cyagend
FD s WEBRREEEYE (ALP) etk & (it
FEVHEARERAFD ; P4 (Alizarin Red S)
et & (CyagenAaE]) 5 JMAO (oil red)
et i) & (Cyagen/Ad]) ; real-time PCR N ia
7 & (ToyoboAT]) .
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1. HAARTZ 135 (i) % .- 8 A SDA BBl 73

B4, FRE, HRGHE, 7l H3MARHAARTZ
YIE B BN, Hodh— S Al . iR 259
A, 3TCRITDF 1k, LPV/r2ik/d, A [F7)E
HEHRY3d, FFMZREIERRE. ARG hEKR
BALTE, TCRHEAE FIEESMCRM5~10ml, 4 CUKFE
R, 2500 /min (E00F42r=20 cm) E5.0:25 min,
56 CKif, —20 CLrRfF&H.

2. HAARTZ5 ¥ Ifl 7 % BM S C 14 5 (1) 5% i
(CCKyE) : HUE34EBMSC, BL500 000 cells/ml
WL T964LAR, Fram s, s 73 minA
100 pIAR[FEIREFRELE . 10% FBS. 10% KB IMLE, LA3
FhZ4M)3TC. TDF. LPV/riil 4% (1110%25 ¥ i3 + 5
iRz 7R, T FPE0 hy 24 hy 48 hy 72 hii
M A K AE DL, SR FH CCREA I ROt B2
i (Ayspm) o

3. HAARTZ54) IfL i& X BMSCIal B« i fig 7
TRIEEI . BLEE34KBMSC, LS00 000 cells/mlifk &
M T oL, franfbee, 54 IR AR AT Ol
T LET IINT100 wld LR 46 1) 10% 24590 1fL i
(3TC. TDFFMLPV/r) T, K& IMLiEHNE X
M8, FSRIR14 ATt m R R gL (e, 28 d4T 4578
RaAGt; WRIRE SR IR, F5
B 9%30 RO th . Yot il Ih 5 7E B AsE
WL

4. HAART 25411 7% X BMSC vl i 40 i 531k
520 (PCRAGID = EUEE34LBMSC, LS00 000
cells/mlyRk FE 4P T-6FLAR , 4 A 5 B 45 9 Ji5 I N
100 plf% LE Bk 46 110% 259 jE (3TC. TDFAI
LPV/r) T, KRGS, ks et
HATHE RS M, FSEFE14d, $RERNA, F
Fiireal-time PCR (SYBR-greenufH%) 5 illRunx 2F1
OPGHE R FHI ik & .

5. Runx 2F1OPGH: K I PCRAG M : K 5 A7
o L 22 W BT B 2 K K S R FH TriZol $8 By 42 X
SERNA. PAGAPDH AW Z M, X @ ZO0PG.
Ruanx 23EK 2L . 5197 FIHRHE 55 E Promega A Ay
HIFER 4], F % A Primer 5.0 %11, ]
eI A WEAREA R AR SR, BARGIYF51
TEIWEL,

=\ Gtk

4 R FISPSS 11040t 4Kk kAT b 3, 11 &
TR Y + s8R, BIEMAEGIESS A, SHER
FLiCR 5 2081, AP < 0.05 %57 BA Gt
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—. HAARTZ ¥ I iE Xt BMS C 1§ 55 1] 5 i
(CCK¥E)

A SIS T A0~ 72 hAS [R5 1] 55 A 4o fELS
WA AT S Ol JRAR 3G . KRR I3 A 2454 1
B A5 o [HAET2 W 2R3 I (EID
3fh (3TC. TDFAILPV/r) Z5¥pifnids 4 5 06 4 i
LB, Ayl T24 WF EZ R LG RN, 1
48h (F=24.84., P=0.001, F=36.03. P=0.003,
F=2191, P=0.002) Ff172 h (F=64.75, 107.717
81.51, P¥J<<0.001) W ZE=RHEAGS 5% X, TDF
29 S R R IMTE AL LL RS, Ayso {748 W —
EES, HEgi R (F=1.66,P=0233) ,
FHET2 hER BARIIFEE N (F=1542, P=
0.004) , PE&R2.

. HAARTZyWIfLiE S BMSCRCE « AR
il

BMSCHUE 153201k, B 1 i R g 2% €20 BH 14 41

1 WSER Y HIRER 575
| Fr5l (35" PR (bp)

GAPDH 228
F GGCAAGTTCAACGGCACAG
R CGCCAGTAGACTCCACGACA

OPG 152
F CGGATGGGTTCTTCTCAGGT
R GCACAGGGTGACATCTATTCCA

Runx 2 130
F TGCTTCATTCGCCTCACAAAC
R TTGCAGCCTTAAATGACTCGG

MR IE 6, BB PRI AR 2 iR . B T
8, 55K R o R 2 b 24 W i 3 T IR A
i it e € BE PR 4T i B 25 D (LR

PR G, BRI AT IS AR
CLYRIX I, B IR A A . AR SR,
5K BRI 5% R 2 L 24 ) L35 T T4 20 % IX Sl s
B, BSEETERD (HE2D .

BMSC R 34, MO (g I 2 40
o, IS, RBRENIIG 2, BT geis
PG L . Sas T g, 5RRIMER AL
EE3TCZ W) INLTE L FNLPV /r 25 W) 375 20 A W, 21 42 il
A 2, i R, (HTDFZ4) i 441
YL BN L (LE)

= . HAARTZGY 7% X BMSC B 7 L 5
W (PCRAG

KEMLHE, 3Fh (3TC. TDEFMLPV/r) 2541
T IBMSC# A Runx 2F1OPGH: FIRNA H ¥k ]
WEBHTR, RNAZK G, BRI ERNAJR
HATEE.

FA3FHAART 254 1375 43 5] FBMSC . 43
b, g5 BR3P MG 4HRunx 2 mRNARIE K

B a4 s, KREME. = (3TC. TDFFILPV/) %
I3 X BMS CHE B 17 5% 1]

% 2 CCK *ﬁ{)ﬂ\ﬂ BMSC iljﬁ A450nm 15 (n=6)

Paxii! 0h 24h 48h 72h

Jifr 4 1 0.169 £ 0.026 0.298 £ 0.057 0.492 +0.051 0.787 £ 0.066

KRR 0.170 + 0.024 0.273 +0.030 0.373 +0.047 0.516 + 0.020

3TCZy it 0.173 +0.029 0.289 + 0.040 0.369 + 0.022 0.527 +0.031

TDFZ54) Ifu i 0.171 £ 0.024 0.277 +0.034 0.343 +0.022 0.455 +0.022"
LPV/ZiPy i 0.169 + 0.024 0.285 £ 0.041 0.379+0.018 0.488 +£0.018

DMEM 0.176 + 0.026 0.202 + 0.022 0.225 +0.062 0.235+0.029

WE: " TDF Zy¥iiiE 5 K RIS H TR 72 h ZREA S E X (P <0.05)
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/b, OPG mRNAZK A N, HTDFZ¥ ik 4
HRRMIE A ZRBAGIEEL, 5K
I3 0 2H 72 3 4ivt %% & X Runx 2 mRNA (F =
11.81. P=0.026) , OPG mRNA (F=10.14, P =
0.033) . 3TCHWY)IMNEHAMLPV/rZ5 Y iiid 45 K
BRI 335 6} R 2H B 8 Runx 2 mRNAFIOPG mRNAE
KFERTGH RS, HER3IMEA4.

®

H 19964, HAARTZYIH 5| NS HTHIV
WIT AR T RBEEE R, AR A AR S AR

% 3 PCR A LLE A R 2591 3E X BMSC i L 5

M (AC) (n=6)
45 Runx 2 mRNA OPG mRNA
KR M7 1.000 + 0.170 1.000 + 0.194
3TCZY) ML 0.962 +0.152 1.085 £ 0.056
TDFZ ) ifiL i 0.620 + 0.089 1.414+0.114
LPV/eZ54 135 0.920 + 0.089 1.131 £ 0.055

W WERIARUCI KB INTE, 3Ry (3TC. TDFA
LPV/r) XBMSCRLE 540k FHEEIIRNA
[E]3 Runx 2H10PG H ik ¥

B4 KRG 3R 259 MiE (3TC. TDFFILPV/r) Xt
BMSC & 744 i Runx 281 OPG 3k BRI FH 2 2k 2 1R 52

TE: PSR NE IS IR28 dES IR (x 400 5 BRIEBEIRAE: ME MFE SRR 14 dBVEREIRAB AL (x 400 5 WAL

O: FUlRH A5 F 7730 A ZLOGu 1 (x 40)

B2 ML 2P i 5 oK BRI T FBMSC I B 40 A AR G20 i o4k R 5
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i@ N M. 2 H AT A", HAARTZ Y 1 HF 5
CRBRIOKRI. 302, MF5Z R HF
B4 7] (NRTIs) . JF K% T 00 % 55 Wl 410 1) 771
(NNRTIs) . ZEEEEIHIF] (PIs) B4 EE )
7| Craltegravir) . @& EEHIH]F] (Fls) FICCRS5H)
#7# (maraviroc) . BFEEHAARTZAWYIERIK] 7=
REF, WA R S RGBSR B % . B K5
L AR . BT ROE™ Y, HAARTZ54)
AR R, B, B . R
TE VB I ANRTISAPIS 7, 2 H Al S
Iz IR 2. HAARTZ W) A& AR . T
I, A Bk B 25 B AR = el i AR i 4% 4
f, BIBMSCHERE K /b fs — e semit™, 3Ll b
Fpk, ARSI FHHAARTIG IR — 26254 3TC.
TDF. LPV/r, DL HE W77 UBRAR 1k, il %
25 I35 T- TRBMS CHE B A 434, .

L R0 4 45 S H 4 M AR E RSB AT R A
B0 M 52 Y, (HBMSCHSBE A1 4344, 5 9 Fh 41 B f
g B B . BMSCHA & HREHMZ 74>
b BE, (HEEHHAAPFBMSCEEIFAFEE, 1M
H A2 BB m 2, % $BMSCHR &b N
AN R AN IR A B 2 IR AR, s i
HCE B R, B, SO AN 3 B A R 3 B
W ALEE, BN B A AN TR B R R A R 2
Fham A 7875 . Runx 228 ABMSCH L1t 2
MEERFY, 2ESAEEHBMSCH b B E 4
i 1% 2 R0 0 i) L 2 A s BB Tty 4 R 6 40 i T
T . B E (OPG) 2 Fhia) 78 J5 40 R AT 4L
YHRLET i, RCE AN . YRR AR I S
WLAH A 55 . OPG X FR N & 40 4 X+, OPG
5 4 1 b 5 RCR A i 2R 08 B T R ANKIL &5 & 41
RANKE . OPG & 41 f #3553 1™ A4 I 3 2 1k 3
IR S R 1, BCE 40 B 2 WA R ANKL 58 4+ 4 1Y
TOPGIIE >, AHf 7T i85t 52 ERT-PCRAG M
Runx 2. OPGH:[HFRIL, 7r HTHAARTZG) IfiLid
BMSCH 43 IR 2 o

AT 5T M2 B3P HAART 254 1fiL 35 % BMSC
SEFHAMEER, (A5 KRS 4 B3 TCA Y
I3 FILPV/r 2454 11375 41 6 BM S CH8 B 1) 31 1) 25 7
K, TDF 254 i 40 % BMSCHE B S mi 45 Hee
P24 3 S NI R, 7R 72h 5 KRR I E
HES. WREATER, JNKIRHAHAARTZ
YIRE 3 J& & TDF 254l REXT BMSCHY B 7= A4 — 3

SO . AHT I A M BB HAART 254 IfiL 35 A BMSC
FE S LRI . (EHAART 254 137 T 1Y)
BMSCHCH 15 T 45 40 B 40 i b, 6l T IR il Y (2
(HEREE Y b R [ AR (S SR R AP W N R
PR, X S 7E TDF 25 ) 1375 2H f 9 W 2
SRJGFELPV/rZy )i M3TC MG A . Bhsh,
TDF 25 i iE X BMSCHUIR 7 A A — & 52, i
LLOY ] LR MG FE AR f sl 22 . mT DAY, KR
FHAARTZjY), TEARNE B 250 =Y mr
R BIBMSCH R 704k, 3 — 0 s & AL
PCRAG M 8 78 1 R FE L %2 28], HAARTZj ) MiE
STBMSCRE 40 4id F2 HRunx 2 F10OPGHE PRl #3547k
P se, g FAT LG R 4 LE BT HA ART 245 4 1fL i
ZHRunx 23E K FKIA /D, OPGHEKFR AN, Hrp
TDF 254l 4 -5 6 WA b s 22 S 251 . Runx 2
HE R R AR D 1T Re A BBOE FIBMSC L L — 0
9 SR ) S A R o A P R A R SR IR R
FIRANKLJE/D, OPGILIE S Al 40 i R 1R B i 11
RANKLA #4454, OPGHRER F ik X1

AL ek BB R, 3FHAARTZ54) 45 5l il %
(12590 1375 X BMSC 14 58 A BB 704 A — s ik R
F» =6 B 160 (1 2 K AT R st P4 1) 4 FH B 2
245 () AN T VA 8 B 24 4 2 1) 1 A EL AR R BMIS C
HTE Ry S, AR T 5y — SR o
AT TR . HAARTZYFHE KA O R, Hik, Xt
BMSCH45E A5 sz HFLH 80T g 2 I
B B AR B AT XIS 8 0 5 A U o s ) [
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