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97U BM-MSCs Imaﬁmanqm%‘ﬂuaqmiuauimmwwlaﬁ (Andrographolide) a1nayulnsimezanslas
(Andrographis paniculata (Burm. f) Nees) fian158g5enuazn1siusiives BM-hMSCs
M333uld BU-hMSCs Bausnadnainlunssgnannenanadnssouasdsiitgun g uaziinsnsinaen
AN WMED3 BM-hMSCs niawurinurlddnu Tng BM-hMSCs grinmzidsdlueseiinnseduniaasy
diuln negeueudufivvesansueulnsnsliladrowadlneuuansuweulasnsiladiu BM-hMSCs
ALY 0.00 - &o lilasluas 1unan be - oo $2lue Aeutilunadeudie™s MTT assay neadeu
navesanseaulasnsnlansdenisuusiuIuTes BM-hMSCs Tnatnansuaulasnsilnlaniu BM-hMSCs
frududy o.oe - oo lulastuans Wunan e - oo 30 feutlunaaauseds BrdU assay
wut BUM-hMSCs fidausnlianinaantinssudovsdidmunlag International Society for
Cellular Therapy (1SCT) FaanansarilUlifnuseld Faniendsd BM-hMSCs Tasuansueulnsnsilnlas
fianududu o.oe - &o lilasiuans e be - ol $31 nuhansfinrdidi o.oe - oo lilastuas
Tyifinnudufivse BM-hMSCs Tunsnaaeuravesansueulasnsinladsdonisuvsiifiusuiuves
BM-hMSCs wui1 asfinnuidudi o.oe - oo hilasiuans fnafiunisuvsiives BM-hMSCs Tutas
181 oa - oo T3
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asgviindaaudAyvedlsanseanniy tnglanenis
nstestunily eannanssnuiiasintusienan Jede
ddnitnaienisifinlsanszgnnguiensanaweases
goslnodlasiau Fadusesluuitdniniunsmun
n1sadiuazn1sinuwadaiiansegn (osteoblast
cell) u,awzjaéamamz@‘ﬂ (osteoclast cell) 1ilasesy
vesgesluwealnsauanainarinliiinaiuliauga
YBINTEUIUNTATIMATAAIENTEAN® NA1Ae Tiwad
osteoblast Wewas vilvin1sadanszananas uslung
asafutueiivad osteoclast Srunuanntuazhanle
Wty 5uﬁ11ﬂ§ﬂizmumiam8ﬂis@ﬂﬁmﬂﬂ'jﬂmia%wq
nsvgn wenanidagtuldfinenui msulsiuarnis
winAulafianaswes Human mesenchymal stem cells
(hMSCs) udniladudrdyiitinasenisiinlsnnszgnmsy”
ilesanniead osteoblast fmusnan MSCs Affoglu
bone marrow meldnisnsgduilivanzay ifle MSCs
anavdoudmalnensdliaiiawad osteoblast anas fau
nsanases BM-hMSCs Fadutladevisiidaaduliiin
AMeNTEANlUIUY (osteopenia) WAEAIIENTEANNTY
(osteoporosis) Tugfadene (Age-related osteoporosis)®

mssnwnlsamgulutiagduuszneusemsiiegly

v
AN

nauifudansaaneueanszgn (anti-resorptive) wagnaui
nszgunsadensygn (anabolic) egalsfnmunisldans
waniifeidesida iosnnadruieiildfiesvacde
Feumstesnmadensuito$nu wu nsvidamauny
shemadkunsld MSCs Jananetdunilsnagnéiidfa
avihludnisinwlsansegnunsulalusunan
waddunnlaiiwuladveuysd (Human
mesenchymal stem cells %58 hMSCs) Induaddu

Aliawila adult stem cells ﬁwuiulmmx@jﬂi'mﬁ'u hema-

topoietic stern cells (HSCs) hMSCs SianuauUszanusosas
0.000 - 0.0 VBWIWIMLAATTTIAGEAREY (Mono-
nuclear cell) Hamun Tulansegn® wad hMSCs a1wse
tunmsidsafivsinuneuensiainigldesesinga
wazasANAnsatunss e iU uraduinduld
vaevin WU Wadnsegn wadnsranasukazisad i’
Wwaa hMSCs Hdnuazsusatergnadenseads (spindle
shape) fisUnuunisuanseanvadlutanauuiawadi
FumzRa CD73, CDYO, kay CD105 walinunsikandaan
84 CD34 uay CD45 Futhluanafimuuuiwadianglu
nquvaamadifindon®  Jagiunsviideuazmsliivad
Aunlinandigeunywd (embryonic stem cell) €4
Fainnegnunn Mildwaa MSCs lasuanuaulaunasdl
nsAnuIdetusgnanitenaing favadiderdelunsgn
Juwnasfiunveswad MSCs (Bone marrow-derived
MSCs, BM-MSCs) ﬁ’lﬁfj’ﬁ’umaﬁqﬂwﬂmﬁ §atis BM-MSCs
Jaldsunmsfnuegnenirensddunsiiunuasdouues
nsean” wiegelsinudedninveanisld BM-MSCs
o AnenImues MSCs mﬂimﬂisgﬂ%ammmmmqmm
U3 BnviaUinasmes MSCs ldusazadtlddauton
FatunnsuIsfteriulsEansamues BM-MSCs uaz
Wusuauwadliuiniy wWeldaunsaimunduwad
nszgniadumadeniinaulaleuselevilunisinumig
é’mmmam%ﬁuvﬁ’Mﬂw@ﬂ (bone regenerative medicine)
é’mfur;ﬁ%“ﬁﬂﬁmmaﬂwiamil,wm?:sm BM-MSCs T
Inguszasimansifanaaenfofitiefiunisiesydule
wazfiuduiuead BM-MSCs

asuaulasnalan (Andrographolide) 1uens
nananayulnsimeanelas (Andrographis paniculata
(Burm. ) Nees) tHuasulnsitldfuanuiouthunldods
wnsvansluiede saessndlne s1ecureuming
wuhasuolasnsiladdgndelunmstiudinssnian
(anti-inflammatory) éf’lua’ﬁmguuaaaix (antioxidant)
LLaSLU?{auLLﬂaﬂizuuqﬁﬁuﬁu (immune-modulatory
activity)” * usioegnslsAmudalsifilaldsamuieiuaa
gasasuoulnsnsiillassio BM-hMSCs unrou fafuns
Wil mgusvasdifleAnwnavesasuoulasnsinlladse
N50850ALAYNNTLUIRIYES BM-hMSCs
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arsuarlasns1lolast (Andrographolide) Fo91n
US®M Sigma-Aldrich, USA MsAsAINZad (growth
medium) Usznausieg Dulbecco’s modified Eagle’s
medium (DMEM) (low glucose formula), Fetal bovine
serum (FBS, US origin grade), L-glutamine, Penicillin-
streptomycin Fo9NUSTM Gibco BRL, USA Antibody
d1115U flow cytometry analysis Usgnausaeg CD34
(Biolegend, USA), CD45 (BD Pharmingen, USA), CD73
(BD Pharmingen, USA), CD90 (AbD Serotec, USA) way
CD105 (MiltenyiBiotec, Germany) a15aue i MTT
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide), DMSO, phosphate-buffered saline (PBS),
Beta-glycerophosphate, L-ascorbic acid, dexamethasone,
indomethacin, 3-isobutyl-1-methylxantine (IBMX),
human recombinant insulin, Oil red O, Alizarin red
staining solution %’ammggw Sigma-Aldrich, USA
NHUAIDEN

sedeuiideluruidedlatunsiansan
$U50991NAMLAYNTIUNITNATUNATEFTTUNTITE Y
wyud 1NINedusTINAERT YT o (AUT oro/odno)
Taglunszgnldsuuiaanneanasinsiiviaalunszgn
a lsanenunasssumansaiunssiesh lnengusioeng
\Juoranasiasinameviondafiusmanndynivielsai
finansznusionsfinu3de Inendusoshaiamanayldsy
mesureTeazidavedasinTidengidelagasidyn
nouvinisasunluludueendnsiun1sidy (consent
form)
dausnuazvnzidsawassusidafisulagdeinlunszen
(BM-hMSCs)

Tumsnuildfedsmnenanatassuam e e
ImEJLﬁaLﬁalmﬂizaﬂaﬂﬂmmaﬁﬂﬂwfazim%gﬂﬂwm
dansniwadiuiiinfisules Tasdudedolunsgn
USN0 oo Uaddns 9IN81EAIATUIRB190I8 phos-
phate buffer saline (PBS) Tudn1dU @ : o wazily
Humisafiausndures mononuclear cells (MNCs)
18 Ficoll-Hypaque (Scientific Corporation, USA)
shoussuiiqudnanal 100 ¢ feamgll wo ssrmiwaTya
Funan mo Wit wdnuthdees MNCs fuenls
undudnase PBS Meuswilgudnansil 100 g gnmgd

bo ernwadied Wunan & und 1w b ase Aeutan
wnziasdlunvugdosaduiia T25-Flask (Corning, USA)
firumunuiuveawad 1 x 10° cells/cm? lusmsiaes
wadfiusznausie DMEM (low glucose), 10% FBS, 1%
L-glutamine Wag 1% Penicillin-streptomycin LLazgﬂ‘UﬁJ
wzdssfigamnd 71 mo osnwadea anwtu 95% air
uaE 5% CO, Imaﬁﬂﬂmﬂ?i&Jumum?:awnaé‘lwﬂnn o T
dunawaanaztufinainaiendes inverted microscope
(Nikon TS100, Japan) auwaadiaunuIkiulszauios
8¢ ®o - eoo FWhMIgeswadiienIsvELis LY
IOLNUWARAIY 0.0&% trypsin-EDTA (Gibco BRL, USA)
Anwinisuanseanvaslulanguuiawad Asmizede
BM-hMSCs $128735 flow cytometry

11 BM-hMSCs (passage 71 e - ) $713U @ X 00°
waa UIRARAINAIY mouse anti-human antibodies
¢ ¥l (vinay ¢ lulasdns laglufinisiieansludavi
avany) Ao anti-CD34-PE, anti-CD45-FITC, anti-CD73-PE,
anti-CD90-FITC g anti-CD105-PE ﬁqmwgﬁ < DImaTYa
Hunan mo Wit Mntuthwadan Tdundudede Pes
shsusmiguinatsil 100 ¢ eyl < ssmwalioa
Junan @ uil wagihiwadui@is 1% (w/v) paraformal-
dehyde Tu 1X PBS $1unu ¢oo lulasans iiieliewad
AIANN Laztwadun AT sien3es FACS calibur™
flow cytometer flow cytometer (Becton Dickinson,
USA) Taglglusinsy CellQuest™ software
N15ANEIAINEINNTATUNITRTYNAIUIVBS BM-hMSCs
TUduwadlusiu

1 BM-hMSCs (passage 7l m - ) 113w
o x 0o wag ymziasdlumsidsuead (growth
medium) Usznouna8 DMEM (low glucose), 10%
FBS, 1% L-glutamine ez 1% Penicillin-streptomycin
Tunwusiisugaduiln 6-well plate (Corning Life

a I

Science, USA) 7igaungil ae) 8eA9a@d AUT

95% air way 5% COZ Lll’e]L%ﬁéﬁﬂ’NlMU’]LL‘LI‘L!Ui%lI'mJ
$ovay wo - o wpnAsuemaziesiafiians
nszdumsasuadlsdumadluiiu (adipogenic differ-
entiation medium) Fauszneude DMEM-High glucose,
10% FBS, 1% L-glutamine e 1% Penicillin-streptomy-
cin, 10 pg/ml human recombinant insulin, dexametha-
sone (o blasluans), indomethacin (o lulasiuans)
gy 3 - isobutyl-1-methylxantine (IBMX, &oo lalasluans)
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Fawadlisumsiasuemsmn e u luauasy be Hu
Pnimadindeiie PBS ua fix fae 40% formalin
Bune eo uiifigungiives 1ndudadisiindu
$1uau o a%e wazilugeudne 0.5% oil red O fiazanelu
60% isopropanol 1uan wo 1il figaumnfivies d1se
dhndusiau o ad dewiwedfideuudiudeddndes
inverted microscope Wetfudnnumadlusiuiigndonin
Huduns TnenailsthluisSeudisuiumadlunguauny
Anwraruaiusalun1snsywmuiuas BM-hMSCs
Tuluwadnszgn

11 BM-hMSCs (passage 71 e - ) $113U 0 X 00
wad wnziEsdluemsidsasad (growth medium)
Tunsuzidsaead viin 6-well plate figuvgdl o
asrwaled AuAy 95% air waz 5% o, dlewadd
AULLINUTTINaSeUaE o - eoo UAELEIMS
wzdssilansnssfunsidsunadmdumadnasgn
(osteogenic differentiation medium) Fausznauday
DMEM (low glucose), 10% FBS, 1% L-glutamine L&y
1% Penicillin-streptomycin, 50 pg/ml ascorbic acid,
beta-glycerophosphate (@0 #iadluans) waz dexa-
methasone (aoo wiluliad) lngiasuemsyn o fu
wnzdsdereiuiusterng be Yu Mntuhwadly
an15LAn matrix mineralization lngdawaanie PBS
uae fix §18 40% formalin 1unan eo wiifigamgiives
Pniudadeingy o ads dewhludousae Alizarin
red staining solution lae@dauazid1viufaseniu
wradaihlidunsdeufndidudun Swaenlinead
Osteoblast @w150vieu Tagasne matrix wsgunsou
E%’W%’U%’UﬁmmaLGTJ&J;JLﬁaa%?Nszﬂ Tnewailsiiluiieu
deufuiadlunguauguiignuamigidedlu growth
medium
Havasasuwaulasnslnladsenisagsanvas BM-hMSCs
(cell viability) 1n835 MTT assay

Mnrsnaasunavesuaulasnslilanmneonis
a&jaamaq BM-hMSCs (cell viability) Immwwm?ﬁy&m
BM-hMSC $1U3U & X 00" Wad frgemvnsiasusad
growth medium Tuneuzidoasadaiin 96 well plates
lnenguvnaslsenaume nguAIuAY (control, 0.05%
DMSO), nguiilsisuansueulnsnanladiianadidusineg

v
%

faud o.00 - & lilasluas lnewnzidsawadiigungd
oo DIFNTANTHE AIUTU 95% air UAY 5% CO, Wunan
be, & uar o $alua TaAmsegson (cell viability
138 MTT colorimetric assay”® 2MNAINITAANAULEN
fiauenndu o uluums fewn3es Microplate
reader (Bio-Tek, USA) Auanadilsidusosazaains
agsonvaIgaAlisuiunguAIUAN AANTNTUYDIENS
woulasnsiladilidufivsomadarilunaaeulunis
naaesluanussly
navawaulasnilnlanfan1suusiaves BM-hMSCs
(cell proliferation) 1n&3% BrdU assay
Mnrsnadsunavesuaulasnitlilanmneonis
WA (proliferation) wa9 BM-hMSCs Taguziaes BM-
hMSC $1U9U @ X 00 Wad FIEDTMsIasNTas srowth
medium lunuzidsasadadin 96 well plates oglungy
VAaeIUIENauMIY NgUAILAL (control, 0.05% DMSO),
naufilasuasueulasnalniladiinrandadusing Faus
0.00 - o hilasluas Insvnmeidsaeadiigaungd
i oney DeP@TEE PRNLTU 95% air WA 5% CO, D
be, @@ hag olo T8 MNTUIANSLUS U UE
nlasuasueulasnailnlaniiune be, <o way oo
‘ﬁ&’ﬂm #2875 BrdU Cell Proliferation Assay (Millipore,
USA) 91nA1NsganaLLasTiALE1IAAY €@o Ulusng
shewA3es Microplate reader (Bio-Tek, USA) A1uiaue
Juesazvasnisuvamadifisuiunguaiuny
AATZANANGEDR LazNISUUTHA
mﬂmimaawsﬁwjgw o A% LAz anITVAas
Alfuinseiamsada Inedeyauraznguazinnis
AATIAANAINLUTUTIUAY One-way ANOVA L&vinns
ATIFADUITLAUAIIURANAITENINNGUAD LUAIETEFU
Audesiu «¢% nan153suazuansaee mean + SEM

wan1sAnNw

ANYLYDY BM-hMSCs Wagn15uLaniannued
Tanauuiwadninnzde BM-hMSCs

wad BM-hMSCs fidauenladisusiasetsny
AR18NTEEIe (spindle shape) Aauwadlwlusuana
(fibroblast-like cell) @U150TALNILAIVULINIZLAL LAY

Y] q' o % @ -:’41 a t:l'
anunsauUsiLinduIulauAuui (GUN oB)
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Andrographolide

BM-hMSCs

U @ A uandlassadrevesansuenlasnsilsllad (Andrographolide) B uansdnuaizvaasad BM-hMSCs

31NN13ANYIFYLUUNITUARIBDNYBIlLLANA
VURIwadUes BM-hMSCs @835 flow cytometry wWu
71 BM-hMSCs finsuanieanuanioanvedlianauuiia
wasTswIZAD MSCs Aia CD73, CD90 uay CD105 ug

CD34

ldnumsuanseanvedatanavuinwadfidiniesewad

iniden Ao CD34 was CDA5 (Ul ) Fsarnuasanan
Fliiuiwaaueninlatudu mesenchymal stem

cells 1aifl hematopoietic stem cells Yusaung
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AUAINITALUNITRIYWAIUIVES BM-hMSCs Ty
wadluiuuazigasnszan
Tuns@nwinruaiunsalunisiasyiauives
BM-hMSCs Tifuwadlosiu wudnile BM-MSCs gn
wnzidesy adipogenic differentiation medium w&q
BM-hMSCs ansnsaasaiaunluidueadifidnuazadne
wadlusu Inewaddsnanfinisasa lipid droplet Ssdfey

a A

ANALAIYDY Oil Red O (gﬂﬁ o, U31) @31 BM-hMSCs

Growth

lunquatuAuitnizidesiy growth medium 1w wud
fdnwazisensnuazlinu lipid droplet nmeluwag
salifindunves Ol Red O (3UT &, 18) HaN13
noaesliuansliiiuinleongluanizndvadensedqud
Wingau BM-hMSCs ansnsagnindleddnivelviinnis
A o & v vy & vad o o
Wi nluwadluiuld FaluguaudfndrAglsznis
ni9ve9 MSC

Adipogenic differentiation

U e nmenenngldindes inverted microscope (20X) uanin1sAndvasad BM-hMSCs vidsaindesude Oil red O

Wisuileuszninenguilinizidessiigemsiifansnszunisivdsusdadluiumadladu (Adipogenic

differentiation medium, 37) 1Huna1 be Tu fungudililésunisnszdu (srowth medium, 41e)

nn1sfnyiRuandanuaiusalunis
WigWau1ves BM-hMSCs luiduwadnszgn wuin
BM-MSCs ﬁQﬂLWWSLgﬂﬂu osteogenic differentiation
medium mmmLﬁmﬁﬁumlﬂulﬂjaéﬂizﬂﬂ (osteoblast
cells) Ingwaasina1ndeufnduneaes Alizarin red
Staining solution InefiddeonaziiniufAzenfuneaiden
fnddoumduduns Feslevenlddnfinisinuveswad
Osteoblast 1nga3ny matrix W3sunsoud msuiuiy

upaeaieaianszgn (FUA & 137) dau BM-hMSCs Tu
naumuuTingidiesly growth medium ty nuideu
laifndunsues Alizarin red Staining solution (3‘U‘17‘1I @,
#1e) namsnaaesiiuandliiiuvindleagluanmeifitade
nsgfumIzanud) BM-hMSCs anansagnindedniil

Winnssyiawnluwadnseanld Suduguandan

@

dAUsen1sutiaves MSC

o
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Osteogenic differentiation

aeanenelandes inverted microscope (10X) Lansn1sindvaswas BM-hMSCs aannsdousig Alizarin red

staining solution W3suiflsusyninanguiinzidewineemsifiasnssiunsdsuudasiuidumadnszgn

(Osteogenic differentiation medium, ¥31) 1unan e Ju ﬁ’Uﬂﬁjumﬂﬁ%ﬁmiﬂizﬁu (growth medium, ¥18)

nRaNIsANYIlEAINIUIIe AMLEINnTaly
mawsgyianlyduwadluiusaziwadnszgn saudanis
wanseanvaslutanaismzuLiaeadues BM-hMSCs
Fniuigifoussaunadudalunisusnivaddusuie
fwulasivesuyudanlunsggn (human bone marrow
derive mesenchymal stem cells %38 BM-hMSCs) G
BM-hMSCs ifmuenlatmngauiiaziludnuluds
saly
navawwaulasnslnladsanisagsan (cell viability)
VY89 BM-hMSCs

wdanunasueulasnslnladfinududy
F19) Bt o.00 - o lalastuans lu growth medium
iU BM-hMSCs LasnagoumuaInnsatun1sidinues

waa (cell viability) fhanan be, @ way oo Falua Ing
3% MTT colorimetric assay wu ilaifisuunaueuay
(0.05% DMSO) ArAnLduduresaiswaulasnsilnlan
Hus 0.0 - oo Tlasluand laifinavil cell viability
fifnanas meududuresanswoulasnsiilasiiunnn
wo lulasluans fuaviled cell viability fiAanasodidl
tludfayynaada (P < 0.0 lnsfidarududuvesansii
é’usﬂmm%zy@uimaaL%é’lﬁ%’amaz &o (IC50)17'1' o, & hag
oo Tl 7o > &o TalasTuans, me.ce + ece lulasluans
Wz m&wo + e llasluans muddu (e
o) frtufifeTadonaruduiuveaueulnsnsilulad
flalfinaansuiuead fie 9319 c.oe - oo klasluans

Tuneaaulunisnnassansusaly
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100

19199 o LansnaveskeulasnInlanreauamnsalunsidinueawas BM-hMSCs (cell viability) e be, €=
uay olo alue lnsuanssosazvesnsitInveswad (% cell viability) lnsaruanadundy + SEM 270

nsnAaes WisuWeuiunguaIunu

asuaulasnsnlnlan nsagsanvaswad (% cell viability)
(lalasluans) oe 42l o= T2l ot 491319

0.06 eed&.om + b.co 060.cC * .6 ®ex.bm + o™
0.® ene.¢x + o.da* obb.cb + a.de® ewo.alc + &&x*
® ebb.ce + b.ocg™ ene.ba + o.oe** ebb.Do *+ ee.&n**
®0 ®©0.0b + o.oo** ee.eld + D.oe* Ro.cb + &&mn
o RR.&n + bo.&a/* wo.00e) + &.ened de.ox + an.xlo*
&o E&.00 *+ .o co.&m + &.oe™ be.de + &a**

> ¢o NE.CR £ N nE&.xo + m.&&

i IC (lalasluans)

* yynede dauwananedneiited

UYen

bl N =0}

ARV
** ygneds dAuene1eeg JRNG

navasuaulasnsnladranisuiswas (proliferation)
Y84 BM-hMSCs

MAINULIEE BM-hMSCs seansieulasnsilulan
Firuidudiusigg Kot o.0e - oo lalastuans lu growth
medium uaznadouNavesansuoulasnslwlannenis
wUaead (proliferation) 11981 oe, €= WAz ol T3l
#1875 BrdU assay nud Weifisuiunguaiuau (0.05%
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Introduction: The reduction of Bone marrow-derived MSCs, BM-MSCs, is one factor that promotes osteo-
penia and osteoporosis in the elderly (Age-related osteoporosis). BM-MSCs have been exten-
sively studied in bone reconstruction and rehabilitation. However, the potential of BM-MSCs
is reduced by the donor's age. In addition, the amount of MSCs received was small. Finding
ways to increase cell numbers of BM-MSCs to enable bone cell development is an interest-
ing alternative to bone regenerative medicine. Therefore, this study is interested in searching
safe agents that enhance the BM-MSCs number. We test the effect of Andrographolide, the
major compound of Andrographis paniculata (Burm. F) Nees, which there was no report of
its effect on BM-hMSCs.

Method: BM-hMSCs isolated from bone marrow of healthy male and women volunteers were used
in this study. Characterizations of BM-hMSCs were examined before using. BM-hMSCs were
cultured in a growth medium. The effect of Andrographolide on cell viability was performed
by incubating BM-hMSCs with 0.01 - 50 uM of Andrographolide for 24 - 72 hours. Cell viability
was examined by MTT assay. The effect of Andrographolide on cell proliferation was further
tested by incubating BM-hMSCs with 0.01 - 10 uM of Andrographolide for 24 - 72 hours. Cell
proliferation was determined by BrdU assay.

Result: The isolated BM-hMSCs demonstrated the characteristics of MSCs that can be used for further
study. After incubation with Andrigrapholide at concentrations of 0.01 - 50 uM for 24 - 72 hours,
Andrographolide at 0.01 - 10 uM had no toxic to BM-hMSCs. Therefore, these concentrations
were used for further experiments. In proliferation study, Andrographolide at 0.01 - 10 uM
increased the BM-hMSCs after treatment for 24 - 72 h.

Discussion and This study show for the first time on the proliferative effect of Andrographolide on BM-hMSCs.

conclusion: These results suggest that Andrographolide has the potential for further development as an

alternative agent for increasing the number of stem cells that are isolated from bone marrow
and/or other sources for using in therapeutic application of bone related diseases.

Key words: Andrographolide, Bone marrow-derived MSCs, Cell viability, Cell proliferation




