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Cytotoxicity and Biomineralized Nodule Formation
Induced by Tinospora crispa Crude Extract in Human
Bone Cells
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Objective: To determine the properties of Tinospora crispa crude extract on the cell toxicity and biomineralized
nodule formation in human bone cells in vitro.

Materials and Methods: To test the cytotoxicity of Tinospora crispa crude extract, human bone cells were cultured
in 96-well plates and divided into 3 separated groups including 1)the control in alpha-MEM, 2) the control in media
plus dimethyl sulfoxide, and 3) the experimental group in media supplemented with different concentrations of
Tinospora crispa. Cells were treated for 24 hours before investigating the cell viability by MTT assay.

To examine the induction of biomineralized nodule formation of Tinospora crispa crude extract, human
bone cells were cultured in 24-well plates and divided into 3 groups as follows; 1) the negative control cultured
in alpha-MEM, 2) the positive control cultured in media plus beta-glycerophosphate and ascorbic acid, 3) the
experimental group cultured in media plus Tinospora crispa extract. Cells were treated for 5 weeks before
examining by Alizarin Red S staining to observe the orange-red positive stain of biomineralized nodules.
Results: MTT assay showed that human bone cells cultured in Tinospora crispa crude extract with the
concentration less than 0.35% (w/v) survived more than 80%. After cells were treated with the Tinospora crispa
crude extract for 5 weeks cells were induced to generate biominerlized nodules. Cells in both positive control
and Tinospora crispa treated groups were able to form the nodules which were positively stained for Alizarin
Red S.

Conclusion: Tinospora crispa crude extract which is less than 0.25% (w/v) is non-toxic to human bone cells. The
extract at 0.025% (w/v) can enhance the human bone cells to form biomineralized nodules.
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Figure. 1

The graph demonstrated the cell viability of human bone cells treated with different concentrations (w/v) of

Tinospora crispa using MTT assay. The cell viability in the control group was represented as 100 percent.
(1% DMSO Which is complete medium plus 1% DMSO is also used as the control group.) The % cell
viability were represented as mean + SD. Different concentrations of Tinospora crispa tested with cells

and controlled cells was as n = 4 in each group. Three experiments were independently repeated.
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Figure. 2 Photographs showed the morphology of human bone cells at day 1 (2A-C, 20X magnification), week 3
(2D-F, 20X magnification) and week 5 (2G,10X magnification, 2H-I, 4X magnification). The cells are
exposed to the complete medium (2A, 2D, 2G), B—glycerophosphate + 50 pg/ml ascorbic acid (2B, 2E,
2H), and the extract Tinospora crispa at concentrations of 0.025% (w/v) (2C, 2F, 21). Mineralization
detection was performed by Alizarin Red S Staining (2G, 2H, 2I).
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WNZIREN NNIANEHASIAANNgNAINANBNNANT
Janrazanslawiadananlamsasay 1 @iy
MHTUNINNIN NI E A uTua T8 /a12AA AN L
UATLIRA IUAN N TALNIEAS LAZHANITANHINUIN
anrazanslaufadananlassasas 1 Hldnanqny
R eAamasgnIziacs setiuaNdluRAamas
wnziaenannszgninu uafiiilunaanaisain
laildannansazaslpuiadananlas
HANITANHINITAANALLASTUNT3 AT
AN BAUBIRITANANLTLULDTLLNARDLTAR
INNZIALNNUGN AT N UIR9RANERALATLRAT
fasninfasay 0.35 laauqasaliuang dAn1s
FAATANUAILTARNINNINFALAY 80 LAZNAIN
WudutasnInFasay 0.25 Inauiafalaums An1s
SOATIFVBILTAR LNWANFINAINNGNAILAN WARI IR
U AN N R9419 A S AN LRI LR A N LR EINGN
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faeaz 0.25 InguaamelsuInsduAnudndwaed
dsafaueszRaTiiAuLlanndurAemadinIg
Lﬁymmﬂm:@ﬂ
f1miuanulufisianie (systemic
toxicology) 184LBsZAA H3neaudnnnslfansane
UaszianIeLnaunm 4.0 nuseAlaniusinven
fi wiviyduanalunan 7 5u liwuainisuansans
pruilufielar (23] eaenakesiunisfnely
UYAUANIRUSLIWNY 1un TaAaa (Yenken
Denken Tokyo) tneRanistleuntadnniaagnsann
LasTiia 10 nfusenlanfunnuinga (Ugzannl
Za8ay 1 lnaunamalTuang) wazN19RA4NI4n A
UaIzia 10 nFuAeRlansut e AR
wazifdaunnesnslnddaiilungt 72 daluanudn
wylduansannisiiluiwusacingle [24] waneli
Windngnsanauesziia lnemnuiduRmasunaw
WAAINTIENIUNNT HAFAN ALBILIAA MIEALAINN
dudu 0.02, 0.16 uay 1.28 nFusiantanutinmiin
Aasadu lunyanaiugaanig (Wistar rat) 1unan
UIU 6 iAeu wud T lETuansaiauesziia
A 0.02 nFuseATanFumnFasedl
uansannflufizla o usuyanafilETuaisarn
URTUAAANIINDY 0.16 WAL 1.28 nfusenlaniy
vnaindasiesy fevdurTeRiiy (creatinine) \fix
Tueaitd Ay Fauaneinenadanuiinlngly
nMsheuaesln uasganaillduansaiauaszia
Tuszumnudindi 1.28 nfusieRTaniurming
sy Aupvnatiosadauinmiinfaanasasnaiiie
&NATY IUTILALARRLIALADIDA (cholesterol)
svputauladdanlainagnma (alkaline
phosphatase) WAZLBANLAR 8sHIUuNIUNDLIE
(aspatate aminotransferase) Lﬁlmﬁﬁu mmzﬁ?zﬁu
nglaa (glucose) TUAAFANAY LAZNNIANEINIG
NenBAnen wudnlurmaaeanAdgRN1saiiay
(bile
proliferation) LaTNZEA SRR NN asneRin

a QI = 1 9/0 =
NANIFINNNITANLEAS LTI a1 A duct
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1nf (focal liver hyperplasia) [24] vi9ianaLilu
wisnslugnsannuessinaida1snidunwma sy
(hepatotoxins) 28 [25] NAAININENTUANNANILAA
TAHAUINENENTALRTLNARINITONB AN LT WA
d” o dll va 1 o | = a
pesuleldAnmaiuduna vl A9ATRAN TN
Usznaulunisinun g lun1sinenszazeng
o ZL A ¥ (1 dl v Y ::
patiumasaan lduassiiaNAN NN T 1eN
WetlaeiuN1AANEAE N ILRITEALLTAR WAZ T
=2 dy v dl [ % dl o v &
ne NsAnEeeRungaiunIswteaun lHma |
INIZIALNANNIZANIAANTAT AL AL ANTIN N
=3 A 3 v v 3 v d’
aaan Maudnduanauessiasaaay 0.025 o4
S, S R L o -
pnInAANIdNduRNNNgan i na AN u
AALEAR (AMNNIINTUFREAY 0.25) Ugzanns 10 win
WATHANIINARBINLINURTLRAN AN N T W5a e
a¥ 0.025 gunganilentnlfaasiniziasaann
NILAN WLNAWNAIUIY FoNnuTuNquAN UL
v % a al a al
AR NLACHaNAARLAITDIDEATITULIALDA
pRnaARITURATUNgNALANITI LN TWTedU AT
4«
N3095
[ a a a =l A o 1
NNIaNAARLASTRIDTATITULIALEA ElLEI1IN
naneaanwiunalfindesaanssadianauiuinig
ATANWT LNV INTUANLEAR (extracellular matrix)
pdnspdiUNsazanuslunisa¥enszan Iaanaln
¥ d” a a a al o
1aan178antinaanTgineNads1Tuga lnliun
(sodium alizarin sulfonate) ‘1/1°W‘1J,ﬁﬁ?mﬁm°fu
(chelation) fuwAAEEN IUNGNITARNNNNTATANUS
[26] M ¥inguinadfianfndunsislungunaaasi
QNIUHENUIAIANIATALBIEIAA LATNGNAILIAN
a all all o v a v =
duanngnintaatnsosifinamelsneamnuas
NIALAAARTLIN
d”q/ = =® a a
uanannidelseaunedss@nsninlunig
v v a v v 1 a £ al
nezuliiinnisaiefieunsazanae9Eat1914
(Tinospora cordifolia) [27] @afluftnans
ATMUNTINATAALLATZIANA kaziin MnauNwWiY
Tusnfuanegson wiasnfuayulnsutiiuay
[28] AATIUAUWIN UasTINALNAz I aT ITAR
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Fneanszgniinlunneguay [12] atrelsiniuly
faqudalianunsnaiunanalnnismiiantiinas
aaRauusaanTasEnIarALastRaly :auansg
Aneiifufiesnisdneudeduinnanifes
dnsafAvENLILeITRAAauu MRaniTaieuas
Feuugunszan aArsinsAnERNRANludeEn
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