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hoat chat moi (Hinh 1) phan l|p tu loai thyc vat nay 
la scutebata S, scutebata T va chiing minh cac boat 
chit nay co hoat tinh khang ti bao ung thu (Thao et 
al. 2014). Tuy nhien, trong nghien ciru nay, lin 

diu tien, kha nang chong loang xuong in vitro cua 
hai ho^t chit moi la scutebata S va scutebata T 
dupc cong bi khi thu nghifm tran dong te bao 
MC3T3-E1. 

Scutebata S _ 

Hinli 1. Clu trtic h6a hpc ciia scutebata S va scutebata T. 

VAT LIEU VA PHUC3NG PHAP NGHIEN CUtI 

V|t lifu nghien cuu 

Dong ti bao MC3T3-E1 (ATCC CRL-2593) 
dugc mua tir ngan hang te bao American Type Cell 
Culture - ATCC (Manassas, Virginia, USA). Moi 
truang nuoi cay te bao Alpha Modified Eagle Medium 
(alpha-MEM ), huyit thanh phoi bo (Fetal Bovine 
Serum - FBS) va Wiang sinh Penicillin-Streptomycin 
(PS) dugc mua tir hang Invitrogen (Carlsbad, CA, 
USA). Alkalin phosphatase (ALP) assay kit c6 nguon 
gic tir hang Abeam, Cambridge, England. Cac hoa 
chit khac nhu vitamin C (ascorbic acid), p -
glycerophosphate, sinus red, alizarin red S, acid picric, 
sulforhodamme B (SRB) v.v dugc cung cap boi 
Sigma - Aldrich (St, Louis, MO, USA). Scutebata S 
va scutebata T dugc phan lap va khang dinh cau tnic, 
dac linh theo D T Thao etal, (2014). 

Phugng phap nuoi cay dong te bao MC3T3-E1 

Te bao tien nguyen bao xuong MC3T3-E1 dugc 
nuoi trong moi truimg alpha-MEM co bo sung 10% 
huyet thanh phoi bo (FBS), 1% khang sinh PS a dieu 
kien 37''C va 5%i COi. Te bao dugc cay chuyen bang 
Trypsin - EDTA (0,05 %) sau 2 ngay nuoi cay. De 
xac dinh kha nang biet hoa MC3T3-E1 thanh nguyen 
bao xuong, te bao sau khi phii 80% be m t̂ nuoi cay, 
dupc nuoi trong moi truang biet hoa co bo sung 10 
mM p-glycerophosphate va 50 \igfmh ascorbic acid. 

Hoat chit nghien ciiu dugc dua vao te bao voi cac 
n6ng dp 4 |ig/mi, 2 (ig/ml, 0,4 pg/ml va 0,08 pg/ml. 
DMSO 10% dugc sir dung lam dii chiing am Moi 
truong nuoi cay dupc thay m6i sau moi 2 den 3 ngSy. 

Phuong phap xac dinh Itha nfing gly d$c te bao 

Kha nang gay dpc ciia hoat chat nghien ciru voi 
ti bao MC3T3-E1 duoc thyc hien chinh xac theo 
phuang phap SRB cua (Monk et al. 1991, Monk el 
al. 1991). 

Phu'tnig phap sac dinh su hoat ddng cua Allcalin 
phosphatase (ALP) 

Hoat dpng ciia ALP trong te bao vao ngay thir 7 
sau khi it hoat chat dugc xac dinh bang ALP Assay 
Kit (Abeam, Cambridge, England) theo huang dan 
cua nha san xuat. 

Phuvng phip xac dinh h^m lirgnug Collagen 

Collagen dupc xac dinh bang each nhugm vgi 
Sirius red, Sau 10 ngay ii vai hoat chit, te bao dugc 
riia hai lan v6i PBS va dugc co djnh bing Bouin's 
fluid trong I h. Sau khi co dmh, dTa thi nghiem dupc 
rira duoi voi nuac trong 15 phiit va de kho. Thuoc 
nhupm Sirius red 0,1% trong acid picric dugc dua 
vao cac gieng va u tiep trong 1 h. Sau khi nhugm, te 
bao dugc nia bang HCl 0,0IM de lo î bo thuic 
tihugm con du. Cuoi ciing, mau nhugm da gan vdi 
collagen ti bao dugc hoa l̂ i trong NaOH 0,1M trong 
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5 phiit. Do mat do quang (OD) bing m ŷ do 
Microplate Reader (Biorad) a budc s6ng 550 nm. 

Phutmg phip xac dinh sir tao khoang 

De xie dinh sy ling dpng canxi cua chit nin 
ngô ii bio trong qua trinh hinh thinh xuong, chit nin 
ti bao dugc nhuOm voi alirazin red S 40 mM (pH 
4,4) trong 15 phiit vao ngiy thii 15 ciia qua trinh thii 
nghiem sau khi tfi bio dugc nia voi PBS hai lin va 
CO dinh vgi ethanol 70%i trong 1 h. Thuic nhugm 
dugc loai bo bing nuoc cat khii ion. Lupng mau 
nhugm gin voi canxi dugc hoa tan v6i 
cetylpyridinum chloride I0%i vi lie nhe trong 15 
phiit. Do mit do quang hpc 6 buoc song 561 nm 
bing miy do Microplate Reader (Biorad). 

KET QUA VA THAO LUAN 

Kha n3ng gay dpc t£ bio cua ho^t chit 

,Ti bio tiin nguyen bao xuong MC3T3-E1 li 
loai ti bio c6 khi ning biet hoa thinh cac te bio 
tao xuong. Trong qua trinh biet hoa, ti bio 
MC3T3-EI the hifn nhiing dSc diim die trung cua 
nguyen bao xuong nhu sin xuit alkalin 
phosphatase, ting cuong tfing hgp collagen chit 
nen ngoai bio tu procollagen va cuii ciing la ling 
dgng khoing tren chat nen ngoai bio (Quaries et al, 

1992). Vi vay, te bio MC3T3-E! dugc xem li m6t 
cong cy hiiu ich de nghien ciiu su biet h6a ti bao 
xuong ciing nhu xie djnh cac tac dpng ciia hoat 
chat dgn qui trinh tao xuong. Trong m^t nghien 
citu khic ctia chiing toi, boat chit scutebata S va T 
thi hien kha ning gSy d^c voi ti bio MC3T3-E1 o 
nong do 20 )jg/ml. Do do, trong nghien ciiu nay, 
chimg toi tien hinh thi nghiem v6i hai hoat chit 
scutebata S va T a cie nOng dO thip hon li 4 pg/ml, 
2 pg/ml, 0,4 ng/ml vi 0,08 pg/ml. 

Khi ning gay dgc cua hoat chit nghiSn ciru dii 
Viji te bao MC3T3-EI dugc thi hien trong hinh 2. 
Ket qui cho thay c6 sy suy giim vi si ti bio sing 
so vai dil chiing im (DMSO 10%) khi ti bao 
MC3T3-EI dugc u v6i scutebata S nong dp 4 ng/ml. 
Tuy nhien, scutebata T cting nhu scutebata S 6 cac 
nOng do thip hon (2 pg/ml din 0,08 pg/ml) di thi 
hien khi ning kich thich su phat triin ciia ti bio 
MC3T3-E1 vai ti le ti bao sing len din 112,44% 
(scutebata S tai ning d6 0,4 pg/ml) vi 118,1 % 
(scutebata T t̂ i nOng dp 2 pg/ml) ting 18,1% so 
vai doi chirng im. Trong mOt nghien ciiu khic ciia 
chiing tOi, scutebata S cho thiy hoat tinh dpc dii 
vai mgt so loai tS bao ung thu vu, ung thu phoi, ung 
thu mau v.v song it dgc hon tren ti bao linh 
N1H/3T3. Mit khic, scutebata T it gay dpc vai ca ti 
bio ung thu cung nhu ti bao lanh (Thao et al, 
2014) 

•OC 

•4(pg/ml) 

•2(Mfl/mt) 

•0.4(pfl/ml) 

••0.08(pg/ml) 

Hinh 2. Su- sing s6t cua te bdo MC3T3-E1 dud'i tdc d^ng ciia hoat chit nghign ciru. 

Anh hudng cua ho t̂ chat den ho t̂ dgng cua 
Alkalin phosphatase (ALP) trong ti bio 
MC3T3-EI 

Trong xuong, ALP dugc tong hgp bdi te bio tao 
xuang (osteoblast) vi dugc coi li mgt chi sO quan 
trpng dinh gii toe dp hinh thinh xuong ciing nhu 

chat lugng xuang (Gomez et al. 1995). Vi thi, ALP 
cung li mpt dau hieu sinh hoa quan trpng danh gia 
qui ffinh biet hda cua ti bao MC3T3-E1. 

Sau 5 ngay u miu, cie te bio dugc nuoi ciy vdi 
scutebata S cho thiy ALP cd su ting cudng hoat 
dgng khi chi si niy cao han 11,78 % so vdi dOi 
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chiing (ning dp 2 pg/ml), trong khi chi so niy khi 
nghien ciru vdi hoat chit scutebata T li 25,03 % 
(ning dp 2 pg/ml) vi 23,94 % (nOng dO 4 pg/ml) 
(Hinh 3). Theo Chin et al. 2011), hoat dpng ciia 
ALP ting len trong te bao tao xuong d giai doan diu 
cua qui trinh biet hda va la mot die tinh ciia cie li 

bio t?o xuong (Chin et al, 2011, Lai el al, 2014). 
Nhu viy, thong qua kha nang ting cudng ho^t dpng 
ALP, scutebata S vi scutebata T di cho thiy kha 
ning kich thich sy bi?t hda ti bio MC3T3-Elthinh 
te bio t̂ io xuang vdi mire dp khic nhau d cie ning 
dp khic nhau (Hinh 3). 
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Hinh 3. T5c d^ng cua^c^c hogt chit o cdc n6ng dO khSc nhau d^n hoat dpng cua ALP trong t^ bdo MC3T3-E1 (A) TSc 
dong cua scubata T den hogt dpng ciia ALP (B) Tdc dpng ciia scubata S din hogt dpng ciia ALP 

Hinh 4 T^ bio dugc nhuOm collagen du'6'i tdc dOng cua hogt chit nghifin oitu (A) T^ bdo MC3T3-E1 chua biSt h6a, (B) T4 
bdo MC3T3-E1 d giing dii chiing da biet h6a, (C) te bdo MC3T3E1 ii vdi cua scutebata T n6ng dg 2 pg/ml; (D) t i bdo 
MC3T3-E1 0 vdi scutebata S n6ng 3$ 4 pg/ml, (E) t i bdo MC3T3E1 Ci vfri scutebata S ning dO 0,4 pg/ml. 

Anh hu'dng cua hoat chat den sy: hinh thinh 
collagen 

Ben canh hoat dpng ciia ALP, sy hinh thinh chit 
nen ngo î bio cung li mgt chi tiOu quan trgng dinh 
gii sy bift hda cua ti bio MC3T3-E]. Collagen li 
mpt loai protein ehinh eiia ehit nin ngoai bio vi li 
gii the trong qua trmh ling dgng khoing. Vi v§y, sy 
hinh thinh ciia collagen chat nen ngoai bio li mpt 
dieu ki?n can thiit cho su hinh thanh xuang 
(Alcantaras/a/, 2011). 

Trong thf nghiam ciia chting tfli, thOng qua 
phuang phip nhuOm vdi Sirius red, collagen chit 
nen ngoai bio cd miu dd tuai sau khi t i hgp vdi 
thuic nhupm. Kit qui trong hmh 4 di cho thiy, sau 
10 ngiy nudi trong mOi trudng cd chiia vitamin C vi 
p-glycerophosphate, collagen ngoai bao di duge tiit 
ra tir ti bio MC3T3-E1 vi thi hi^n qua miu sic 
tuong ty vdi nin ti bio di dupc biet hda. Phin tfch 
ning dp collagen di cho thiy cie hoat chit nghifin 
ciiu cung inh hudng din qui trinh ting hgp collagen 
cua te bio. Scutebata T bigu hi?n kha ning kich thich 
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tiet collagen len 18,02% vi 11,08% so sinh vdi ddi 
chiing trong khoing ndng dO tir 2 - 4 pg/ml. CJ dai 
nong dg thap hon (0,4 pg'ml den 0,08 pg'ml), 

scutebata S ciing cho thay khi nSng kich thich tiet 
collagen (Hinh 5) len khoang 10%). thap hem so vdi 
scutebata T. 

mu 
2 04 0 08 DC 

nong do (M9'ml) 

Hmh 5 Tac dpng cua hoat chat den su tong hpp collagen ciia te bao MC3T3-E1 (A; Tac dong cua scubata T den si^' to ig 
hp'p collagen, (B) Tkc dong cua scubata S den &\^ long hp'p collagen 

Xie dinh kha ning tao khoing 

Trong qui trinh biet hda ciia te bao MC3T3-EI 
thinh ti bio tao xuong, ciing vdi qua trinh tdng hgp 
collagen, su tich liiy khoing tren chat nen ngoai bao 
bit dau vio khoang 14 ngay sau khi nuOi cay vi 
dinh diu giai doan cuOi ciing ciia sy phit trien ve 
hinh thii ciia ti bio tao xuang (Quaries et al, 1992). 
Cac muOi khoang ciia xuong chira den 99% canxi 
(Downey, Siegel, 2005). Do do, kha ning tao canxi 
ciia te bio dudi tic ddng ciia hoat chat nghien ciru 
dugc dinh gii thdng qua phuang phip nhuom te bio 
vdi alizarin red S. Cie hat canxi se cd mau dd sang 
khi bit miu vdi alizarin red vi ehuyen sang man tim 
khi hda tan lai trong cetylpyridinum chloride 10%, 

Kit qua thi hien trong hinh 6 chi ra rang su tao 
khoang d ti bio MC3T3-EI xay ra dudi tic dgng cua 
scutebata T d tit ca cac nong do nghien ciiu. Tai 
ndng dg 2 pg/ml, scutebata T kich thich tao khoang 
manh nhit. tang 24,72% so vdi ddi chiing DMSO. 
Trong khi dd, hoat chit scutebata S chi kich thich tao 
khoing d nOng dg 0,4 pg/ml ting so vdi dOi chimg li 
9,57% , thip hgn so vdi scutebata T. 

Kit qui nghien citu ve kha ning kich thich 
hoat dgng ciia ALP, tOng hgp collagen va khi 
n5ng tao khoing da chirng td scutebata S va 
scutebata T cd tiim ning chong loang xuang. 
Theo Balcerzak vi dOng tie gii (2003), tie dung 
ciia ALP li xiic tic cho qua trinh thtiy phan 

phosphomonoester thinh phosphate vd co. Chinh 
phosphate vo cg nay tham gia vao qui trinh tao 
thinh hat nhan ciia tinh the khoang. Trong khi do 
collagen cd tic dyng nhu gia the de cie hat tinh 
the hydroxyapaptite ling dong vi hinh thanh cau 
triic vo CO ctia ngoai bio (Balcerzak et ai. 2003; 
Alcantara et a! ,20\\) Ci hai thinh phan collagen 
va khoang xuong deu la nhiing yeu to chinh ciia 
xuong va anh hudng den chat luong ciia xuong 
Trong xugng, cie sgi collagen sip xep chdng cheo 
vi cd nhirng phan tir Hen ket cheo vdi nhau de duy 
tri khoing trong giQa cac sgi lin can tao thanh ciu 
true xdp ciia xuang, trong khi do sy tieh luy 
khoang cd tac dung ting cudng su tin chic ciia 
xuong (Downey, Siegel, 2006). Trong b?nh loing 
xuang, khdi luang, mat dp cung nhu cau triic ciia 
xuong bi inh hudng din din sy rin chic ciia 
xuang glim. Nhu vay de phdng chdng can benh 
niy, cie biet dugc hay thuc pham chirc ning cin 
dim bio khi nSng giiip ca the ting sinh collagen, 
tang cudng kha ning tao khoing vv, 

KET LUAN 

Hoat tinh ching loing xuong cua hai hoat ehit 
mdi li scutebata S va scutebata T di dugc danh gii 
thdng qua khi ning kich thieh ti bao MC3T3-E1 biet 
hda. Ca hai hoat chat the hî n khi ning kich thich sy 
hoat dpng cua alkalin phosphatase, tdng hgp 
collagen cung nhu kich thich tao khoang, 6 ning dp 
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2 pg/ml, scutebata T kich thich su phat trien ciia te 
bao MC3T3-E1, ting cudng boat ddng ciia ALP, 
tdng hpp collagen va khoing manh nhat Trong khi 
dd, hoat chit scutebata S kich thich te bao MC3T3-
El yeu hon so vdi scutebata T, va the hien boat tinh 

manh nhit d nOng dO 0,4 pg/ml. 

Ldi cam on; Nghien ciru nay duac tai tra bai Quy 
phat triin khoa hoc va cong nghi quoc gia 
(NAFOSTED) Irong di taimasd J06 16-2012.87. 

2 0 4 0.08 
nAng d$ (iig/ml) 

1 
2 0.4 0.08 

n6ng do (pg/ml) 

Hinh 6. K h i nang kich thich lao khoang ciia Scubata S va Scubata T (A)Tac dpng cua scubata T den su tao khoang; (B) 
Tac dpng cua scubata S den s i / tao khoang. 
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STUDY O N IN VITRO A N T I - O S T E O P O R O S I S ACTIVITIES O F S C U T E B A T A S A N D 
S C U T E B A T A T I S O L A T E D F R O M T H E S C U T E L L A R I A P L A N T (Scutellaria barbata 
D.DON) 

Nguyen Thi Nga', Do Thi Phuong', Nguyen Thi Cue', Nguyen Xuan Cuong^ Nguyen Hoai Nam^ Do 
Thi Thao'-* 

'institute of Biotechnology, Vietnam Academy ofScience and Technology 
Institute of Manne Biotechnology. Vielnam Academy ofScience and Technology 

SUMMARY 

Osteoporosis is the most common type of bone disease and induces serious consequences for public health 
Thc main cause of osteoporosis is an imbalance between bone reabsorplion and formation caused by 
osteoclasts and osteoblasts, respectively. Currently, beside nutrients, pharmacotherapy is the major therapeutic 
option for osteoporosis treatment However, thc fact that several commercialized drugs which are used to treat 
osteoporosis remaining side effects has raised a need for discovering new efficient and safer anti-osteoporosis 
compounds In our Iradmonal medicine, the medicinal plant Ban-chi-licn {Scutellaria barbata Ddon) are 
widely applied to treat cancer patients In a recent study, we had reported on the two novel compounds which 
were scutebata S and scutebata T isolated from S Barbata Those compounds had also exhibited some 
cytotoxic activity experimented on several cancer ceil lines (Thao el al.. 2014) In order to explore ihc more 
potential bioactivities of those novel compounds, we submitted them into anli-osteoporosis bioassay system. 
Therefore, in this study, an in vitro anti-osleoporosis activity of the scutebata S and scutebata T have been 
reported through Ihcir potential effects on MC3T3-E1 cell line. Namely, both scutebata S and scutebata T 
could stimulate thc alkaline phosphatase activity, enhance extracellular matrix collagen synthesis and 
mineralization in MC3T3-E1 cells. Besides, thc effect of scutebata T on formation of bone is higher than that 
of scutebata S and depends on its concentration. Especially, the middle concentraUon (e.g., 2 tig/ml) has 
showed the strongest impact of scutebata T compound on the proliferation of MC3T3-E] cells (18.1%), 
enhanced ALP aelivily (25 03%), increased thc secretion of collagen (18,02%), and induced the formation of 
calcium deposits (24.72%) compared with control. Whereas, scutebata S has stimulated differentiation of 
MC3T3-E1 cells strongest at 0.4 pg/ml 

Keywords: ALP, collagen. MC3T3-E1, mmeralizalion, osteoporosis, sculebala S, scutebata T 
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