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Effects of different concentrations of Isoniazide and Rifampin on the bioactivity of cultured
osteoblasts in vitro
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Abstract: Objective To investigate the effect of different concentrations of isoniazid (INH) and rifampicin ( RFP) on cell
proliferation, alkaline phosphatase ( ALP) activity, expression of type | collagen and mineralization of osteoblasts derived from
newly born SD rat in vitro. Methods Osteoblasts derived from newly born (<24 h) SD rats’ calvarias were cultured with INH
and rifampicin at different concentrations of 10+3 pg/mL, 20+6pg/mL, 30+12pg/mL, 40+24pg/mL, 50+48p.g/mL for some
days, then evaluated for cell proliferation, ALP activity, expression of type I collagen and mineralization using CCK-8, ALP
activity assay, immunofluorescence staining and alizarin red staining assay. Results When the concentration of INH and RFP
reached 20+6 pg/mL and above, CCK-8 values, ALP activity, type I collagen synthesis and mineralization of OB were significantly
decreased compared with those of the control group ( P<0.05). With the increase in the concentration of INH and RFP, the
inhibition increased gradually. Conclusion Our study shows that INH and RFP at lower concentration could inhibit osteoblasts.
After the removal of bone and joint tuberculosis, it is necessary to strictly control the concentration of INH and RFP.
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Fig.2 A. ALP activity quantitative results at 3 days of drug treatment; B: ALP activity quantitative results at

6 days of drug treatment
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Fig.3 Effect of different concentrations of INH+RFP on the expression of type I collagen of osteoblast. A ;
Microscopes (100x), B. Quantitative results
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Table 1 Effects of different concentrations of INH+RFP on the formation of calcified nodules in osteoblasts ( x = s,n=3)
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(50+48) pg/mL 0.339:0. 032" 32.670+5. 033" 35.804+2. 725"

H S5 AR, T P<0.05,
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Fig.4 A: Colonization results of calcified nodules in osteoblast at 14 days; B: Microscopes (40x)

BT LE IR A W T e W 2 T RE R AR 4R R AR
R TR A Rk 1X ] Bl 00 A 46
ST 7 A R AT e 25 AR 2L 40, MR IR A 2, &
FZI 015 BT, o ¥ 7 L AR i 3k 3 A 2% 00 B B ik
FE T A R AT 5T B R T IR A R P T 52 b R
TR R R, %o SR e Ak ) K R IR BT 41 S R B
TR 9 25 ™ B AR 2, 0 A T R AT A T R+
B EARNEE RS S BT 8 B0 A &t
IR 5 A BORT T T L 58 4 22 I, RO S AT
A KRR R R B IR B85 2, 2 Bt A R OR
BLFZ 7, PR 7 IR 45 4 KR 285, 935 AR P22
AR, PR Z BTN BRI IR 2 0T 2238 5 38
M U RS HANAREN BEHFRTEE
T4 AR HE BRI PR LR B 25 0y e e
B B kT I R T 4 A 2 W B T TR
v gk T A 3 T AR AR . R AR VE B R
JG R KBS W, WO A AP 25
R B8 W AR T B, SRR VT | W b L 2
YILE R R k4 I A R UR AR T
BRI R BT IR R S S W R
BHIFTE TR, S & G M AE T R MR S
WL A5/ B-BE R =45 B & B K D8 45 A 1 4 i — b
KI5 AT SRR, B A SD KRR B LA A
T e L O ) Bsf (A A5 F Jrs 30 24 e BB DA % ML 24 e
BLVERMRAS NHE,EARRSE 28 KR 2 Yk
FEAR AR EI R W B, Li &MY R 3D AT EpHE AR
7 A TR 25 (7 W+ AR ) B A 4
FEL AT TG 22 4 B ke 8 750 0 HL 4 1 R 24 1 i
IR B 3, S5 0 Ik R0 R A48 o7 A 1A JB) 30 6 e T
S 12 ., B A B R EAE T 40 I i S R T Y
BB 43P R 4R Y R A B A R R

AL A A R B B JR 0 2 T LA B T
W ABR R TR R S A, R
BRI MR A9, INH F1 RFP 46 b — 24 45 % 24
Yy, VLB 3% ,0. 025 ~0. 05 we/mL B INH By i1
4,10 pe/mL A AR EMEH, T RFP X458 4T 1 i &
RN BET e BE S 0. 005 ~0. 5 pg/mlL, T fl A BV BE 4
5 pwe/mLo XUVTHE ST R SR X 1A A A B R 4
LB T VAR AT TR, 2% B 00 906 JEE 7E 60 g/
mL BT 40 4] K fL OB #4954 ,40 wg/mL F ALP 35 &
WIS T M, 20 pe/mL 0 1 280 i J5 4 K B B 06 /D
Isefuku 2581 F 1) 46 S 365 4 A1 55 92 09 A 815 40 L B4
AR ERT T BF9Y, & LRI 46 - IR BE7E 10 ug/mlL.
Lh_b i BB T OB iR KN
ABFFE K B, 5 %) B 2H AH L, INH B¢ 4 RFP 75
(20+6) pg/mL B0 I Bl OB 3% K 1 40 g 54
fff ALP JEHE R0 BE 1 B TR, W, B 0 4
BREES BRARSG , 545 INH+RFP 28 %% 50 () B
TR J3E %7 445 2 (10+3) ~ (2046) pg/mL, %4 INH
e g ikF 10~20 pg/mL , RFP wF kS 3~6 pg/mL,
GE i G P R A =
R P, of A T B VA T, R M . 2 INH+
RFP ¥ 7 I 5 (20+6) wg/mL K LU b i, B4R 7] 1)
R ARG ELR X 1R R L A A T 5
o AT B 26 Wy vl 5 15 140 N 5 5 R IR 4
BARYT A — 5 AT L, B R A T I AR S R T
W SRR R 4 00 69 L T L R 2 W e
BEFE— X R E Y A . R ZG Uk B i e, AR
TRk B ARG B I A . RANIER o 21k
RS2 0 B PR BV TRl , 17— 25 T 9 S A B 5 A
SRR B RN B A E,
(T4 151 7))



Gk

TP 2% 75

2019 4E 2 %5 25 %% 2] Chin ] Osteoporos, February 2019, Vol 25, No.2

151

[20]

[21]

la, 25-dihydroxy vilamin D3 signaling in musculoskelelal cells
[ J].Sleroids,2012,77(10) :892-896.

Mehmood ZTNH, Papandreou D. An updaled mini review of
Vilamin D and obesily: Adipogenesis and in({lammaltion slate[ J].
Open Access Macedonian Journal of Medical Sciences, 2016, 4
(3):526-532.

Saneei P, Sal ehi-AbargoueiA, Esmaill zadeh A. Serum 25-
hydroxy vitamin D levels in relation to body mass index: a system

atic review and meta-analysis [ J]. Obes Rev, 2013, 14 (5):

[22]

[23]

393-404.
Han B, Li Q, Wang N, el al. Sexual dimorphism for Lhe
associalion belween Vilamin D and insulin resislance in Chinese
peeple[ J].Int J Endocrinol, 2018,2018:1216370.
Wen J, Hong Q, Wang X, el al. The ellect of maternal vilamin D
deficiency during pregnancy on body fat and adipogenesis in rat
offspring[ J]. Sci Rep, 2018,8(1) :365.

(7% B 1 : 2018-05-03 ;4% In] H 31 . 2018-06-03)

(45 145 |)

[3]

(4]

[5]

[6]

{ & % x & ]

Jalil R, Nixon JR. Biodegradable poly (lactic acid) and poly
(lactide-co-glycolide ) microcapsules: problems associated with
preparative techniques and release properties [ J ]. Journal of
Microencapsulation, 1990, 7(3) :297-325.

Trecarichi EM, Di ME, Mazzotta V, et al. Tuberculous
spondylodiscitis ; epidemiology, clinical features, treatment, and
outcome[ J ]. European Review for Medical & Pharmacological
Sciences, 2012, 16( Suppl 2) :58-72.

Li L,Zhang Z, Luo I, et al. Management of drug-resistant spinal
tuberculosis with a combination of surgery and individualised
chemotherapy; a retrospective analysis of thirty-five patients[ ) ].
International Orthopaedics,2012,36(2) ;277-283.

Chastel C. When the Egyptian mummies are speaking about the
infections that have made them ill [ J ]. Histoire Des Sciences
Médicales, 2004, 38(2) :147-155.

Tayles N, Buckley HR. Leprosy and tuberculosis in lron Age
[J]. Physical
Anthropology, 2004, 125(3) :239-256.

Zink AR, Grabner W, Nerlich AG. Molecular idenlificalion of

Southeast Asia? American  Journal  of

human Luberculosis in recenl and historic bone lissue samples:
The role of molecular lechniques for the sludy ol hisloric
luberculosis [ J ]. American Journal of Physical Anthropology,

2005, 126(1) :32-47.

[10]

[11]

Saifullah B, Hussein MZB, Ali SHHA. Controlled-release
approaches towards the chemotherapy of tuberculosis [ J .
International Journal of Nanomedicine, 2012, 7.5451-5463.

MN, Joseph B, Manur R.

Kumar Isolated  posterior

instrumentation for selected cases of thoraco-lumbar spinal
tuberculosis without anterior instrumentation and without anterior
or posterior bone grafting[ J]. European Spine Journal, 2013, 22
(3) :624-632.

Wang 7, Yuan H, Geng G, et al. Posterior mono-segmental
fixation, combined with anterior debridement and strut graft, for
treatment of the mono-segmental lumbar spine tuberculosis[ J].
Tnternational Orthopaedics, 2012, 36(2) :325-329.

AR MR, SREAE, A BTAAR - B A MR
HERENERSHT]. BFER R¥EER, 2016, 36
(3):309-315.

Ti K, Zhu M, Xu P, et al. Three-dimensionally plotted MBG/
PHBHHx composite scaffold for antitubercular drug delivery and
tissue regeneration[ J]. Joutnal of Materials Science Materials in
Medicine, 2015, 26(2) :1-8.

XL, FokiE, sk, AR S0 BR0T < SR A A0 M5 W 1Y
W [J]. HEEHEEELE, 2006, 16(12) :924-926.
Isefuku S, Joyner CJ, Simpson AH. Toxic effect of rifampicin on
human osteoblast-like cells[ J]. Journal of Orthopaedic Research,

2001, 19(5) :950-954.
(ks H #A . 2018-02-06; f& =1 H # . 2018-06-10)



