hoat chit mé (Hinh 1) phin lp tir loaj thyuc vat ndy
1a scutebata S, scutebata T va chimg minh céc hoat
chét nay c6 hoat tinh khang té bao ung thu (Thao e
al, 2014). Tuy phién, trong nghién ciu nay, 1an

oal /K
Scutcoala S o

Hinh 1. CA tric hba hoc clia sculebata S va scutebata T.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu nghién ciru

Déng té bao MC3T3-El (ATCC CRL-2593)
duge mua tr ngan hang té bao American Type Cell
Culture ~ ATCC (Manassas, Virgmia, USA). Moi
trudmg nudt céy té bao Alpha Modified Eagle Medium
(alpha-MEM ), huyét thanh phéi bo (Fetal Bovine
Serum - FBS) va khang sinh Penicillin-Streptomycin
(PS) dupc mua tir hing Invitrogen (Carlsbad, CA
USA) Alkalin phosphatase (ALP) assay kit c6 ngudn
gdc tir hang Abcam, Cambridge, England. Céc hoa
chit khic nhu vitamin C (ascorbic acid), $ -

glycerophosphate, sirius red, alizarin red S, amd picric.

sulforhodamine B (SRB) v.v dugc cung cip bdi
Sigma — Aldrich (St. Lows, MO, USA) Scutebata S
va scutebata T dugc phan 13p va khang dinh cAu tric,
dic tinh theo D T Thao er al , (2014).

Phuong phép nudi cfly dong (& bro MC3T3-E1

Té bao tién nguyén bio xwong MC3T3-E1 duge
nuds trong mdi trudmg alpha-MEM cé bb sung 10%
huyét thanh phdi bo (FBS), 1% khang sinh PS & diéu
kién 37°C va 5% CO,. Té bao duge cdy chuyen bﬁng
Trypsin - EDTA (0,05 %) sau 2 ngay nud ciy. Dé
xéc dinh kha ning biét héa MC3T3-El thanh nguyén
bao xuong, té bao sau khi phi 80% bé mit nuéi cdy,
dirge nudi trong méi trwong biét hoa cé bé sung 10
mM B-glycerophosphate va 50 pg/mL ascorbic acid.
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dAu tién, kha ning chéng lodng xuang in vitro cia
har hoat chét méi 13 scutebata S va sculebma T
dugc cong bd khi thir nghém trén dong 1é bio
MC3T3-El.

Scutebata T /g
(o)

Hoat chat nghién ciru duge dua vao té bao vdi cac
nong do 4 pg/ml, 2 pg/ml, 0,4 pg/ml va 0,08 pg/ml.
DMSO 10% duoc sur dung lam ddi chung am Mai
trudmg nudi cdy duge thay moi sau m&i 2 dén 3 ngay.

Phuong phap xac dinb khi nang giy ddc té bao

Kha nang gay dge cua hoat chdt nghién cin véi
1é bdo MC3T3-El duoc thye hién chinh xéc theo
phuong phap SRB cia (Monk er al., 1991, Monk et
al., 1991).

Phwong phip xic dinh sy hoat djng cia Alkalin
phosphatase (ALP)

Hoat dong cua ALP trong 1é bao vio ngay thir 7
sau khi 0 hoat chat duge xdc djnh bing ALP Assay
Kit (Abcam, Cambridge, England) theo hudng din
caa nha san xuét.

Phwong phép x4c dinh ham lwgng Collagen

Collagen duge xdc dinh bi‘!ng cdch nhudm vai
Sirius red. Sau 10 ngay i v6i hoat chat, té bao duge
nra hai lan véi PBS va dugc cé dinh bing Bouin's
fluid trong 1 h. Sau khi ¢é dinh, dia thi nghig¢m dugc
rira dudi voi nuéce trong 15 phit va dé kho, Thudc
nhudm Sirius red 0.4% trong acid picric duge dua
vao céc gibng va 0 tiép trong | h. Sau khi nhuén, &
bao dugc rira béng HCI 0,01M dé loai bé thube
nhuém con dir. Cuoi cing, mau nhupm da ghn voi
collagen 1é bao dugc hoa Jai trong NaOH 0,1M trong
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5 phit. Po mat d§ quang (OD) bing miy do
Microplate Reader (Biorad) & buéc séng 550 nm.

Phwong phép xdc dijnh sy tao khodng

Dé xéc dinh sy lang dong canxi ctia chit ncn
ngoal bao trong qué trinh hinh thanh xwong, chét nén
té bao dugc nhugm véi alirazin red S 40 mM (pH
4,4) trong 15 phit vao ngdy thir 1S cia qua trinh thir
nghn;m sau khi té bao dugc rira voi PBS hai lin va
c6 dinh vdi ethanol 70% Irong | h. Thuéc nhuom
dugc loai bo  bing nuéc cat khir ion. Luong méu
nhupm gin véi canxi dupc hoa tan véi
cetylpyridinum chloride 10% va Iic nhe trong 15
phit. Po mét dé quang hoc & bude séng 561 nm
bing m4y do Microplate Reader (Biorad).

KET QUA VA THAO LUAN

Kha niing giy djc té bao cia hoat chit

.Té bao tién nguyén bio xuong MC3T3-El I3
loai té bao c6 kha nang biét hoa thanh cac té bao
tao xuomg. Trong qua Irinh bi¢t héa, € bao
MC3T3-El thé hi¢n nhing dic diém déc trung cla
nguyén bdo xuong nhu sin  xuft alkalin
phosphatase, ting cuéng tong hep collagen chit
nen ngogi bao tr procollagen va cudi cung 12 ling
dong khoéng trén chét nén ngoai bao (Quarles et al.,

1992). Vi vay, té bdo MC3T3-El duge xem 12 mét
cong cu hiru ich dé nghién ciru sy biét hda té bao
xuong cfing nhu xdc dinh céc tac dng cia hoat
chit dén qua trinh tao xuong. Trong mét nghién
ctru khéc cia ching ti, hoat chit scutebata S va T
thé mén kha ning gay déc véi té bao MC3T3-El &
ndng dd 20 pg/ml. Do dé, trong nghién ciru ndy,
ching t3i tién hanh th{ nghiém vdi hai hoat chat
scutcbata S va T & cac ndng d6 thip hon 12 4 pg/ml,
2 pg/ml, 0,4 ug/ml va 0,08 pg/ml.

K.hé niing gy dc cia hoat chit nghién ciu ddi
vi té bao MC3T3-El duoc thé hi¢n lrong hlnh 2.
Két qua cho thdy 6 s suy giam vé sb té bao séng
so véi dé1 ching dm (DMSO 10%) khi t¢ bao
MC3T3-El dugc u vdi scutebata S néng d6 4 ug/ml.
Tuy nhién, T cling nhu bata S & cac
ndng d6 thip hom (2 pg/ml dén 0,08 pg/ml) da thé
hién kha niing kich thich su phat wién cia té bao
MC3T3-El vai ti 1€ 1é bao s ng lén dén 112,44%
(scutebata S tai néng 46 0,4 pg/mi) va 118,1 %
(scutebata T tai ndng d6 2 pg/mi) ting 18,1% so
v6i déi ching &m. Trong mét nghnén ciru khic cia
ching 16i, scutebata § cho thdy hoat tinh doc déi
véi mt s6 loai té bao ung thu vi, ung thu phéi, ung
thu mau v.v song it déc hon trén té bao lanh
NIH/3T3. Mt khac, scutebata T it gy ddc vai ca té
bao ung thu cing nhu 1€ bao lanh (Thao er al.,
2014)

Scubsta S

=pC

= 4(pg/ml)

= 2(ug/ml)
0 .4{ug/ml)
=0.08(ug/ml)

Scubata T

Hinh 2, Sy sbng sét cia té bao MC3T3-E1 dudi tac déng ciia hoat chat nghién ciru,

Anh hudng cia hoat chit dén hoat djng cua
Alkalin phosphatase (ALP) trong té bao
MC3T3-El

Trong xuong, ALP dugc tong hop bdi té bao tao
xuong (osteoblast) va dugc coi 1a mot chi 56 quan
trong danh gia 16¢ d¢ hinh thanh xwong ciing nhu

chit lugng xuong (Gomez et al,, 1995). Vi thé, ALP
ciing 14 mt dau hiéu sinh héa quan trong danh gia
qué trinh bi¢t hda cua té bao MC3T3-El.

Sau 5 ngay i mau, cc té bao dugc nusi cdy véi
scutebata S cho thiy ALP cb su tang cudmg hoat
déng khi chi s6 ndy cao hon 11,78 % so véi dbi
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chimg (ndng do 2 pg/ml), trong khi chi sé nay khi
nghién ciru véi hoat chét scutebata T 12 25,03 %
(nong d6 2 ug/ml) va 23,94 % (ndng d6 4 pg/ml)
(Hinh 3). Theo Chin er al, 2011), hoat déng cia
ALP tang Ién trong té blo tao xuong & giai doan dau
clia qué trinh biét héa va 1a mét dic tinh cua céc 1€

Nguyén Thi Nga er al.

bao tao xuong (Chin er al, 2011, Lai er al., 2014).
Nhu vy, théng qua kha ning ting cudmg hoat dgng
ALP, scutebata S va scutcbata T dd cho thay kha
ning kich thich su bi¢t héa té bao MC3T3-Elthanh
1é bao tao xuong véi mirc do khac nhau o cic ndng
d¢ khac nhau (Hinh 3).

scutebata T

Hozt ddng cua ALP (%)
a
S

4 2 04
N&ngd o (g/ml)

008 BC

scutebsta S

=
S

120

288

»
S

hogt ddng cua ALP (%)
o328

4 2 04 008 OC
ndng a) (ug/mi)

Hinh 3. T4c dbng cia cac hoat chdt & c4c ndng 0 khac nhau dén hoat dng cia ALP trong té bao MC3TA-E 1 (A) Tac
d6ng cua scubata T den hoat dong cia ALP (B) Téc ddng cla scubata S dén hoat d§ng cua ALP

B 4 D E

Hinh 4 Té b4o duroc nhudm collagen dué tac abng cua hoat chit nghign cru (A) Té bao MC3T3-E1 chua biét héa, (B) Té
bdo MC3T3-Ef & gidng ddi ching da bigt hoa, (C) té bao MCITIET b véi cia scutebala T ndng 80 2 pg/ml; (D) 1€ bao
MC3T3-E1 i vén sculebata S ndng 68 4 ugim), (E) té bao MCIT3E1 U vén sculebata S ndng db 0.4 pg/mi.

Anh huéng cia hoat chit dén sy hinh thanh
coltagen

Bén canh hoat djng ciia ALP, sy hinh thanh chat
nén ngoai bao ciing 1a mdt chi tiéu quan trong ddnh
gi4 sy biét héa cia té bao MC3T3-El. Collagen Ia
mét foai protein chinh cia chét nén ngoai bao v 1a
gia thé trong qud trinh ling qong khoang. Vi viy, sy
hinh thanh cia collagen chat nén ngoai bio la mét
diéu ki¢gn can thiét cho sy hinh thanh xuong
(Alcantara et af, 2011).

Trong thi nghi¢m cua ching 16, thdng qua
phuong phdp nhudm véi Sirius red, collagen chét
nén ngoai bao c6 mau do tuoi sau khi td hop véi
thudc nhugm. Két qua trong hinh 4 da cho théy, sau
10 ngay nudi trong mdi trudmg cé chira vitamin C va
B-glycerophosphate, collagen ngoai bao da dugc tiét
ra tir (¢ bdo MC3T3-El va thé hién qua mhu sic
tuong tw véi nén té bio da dugc biét héa. Phan tich
ndng do collagen da cho thdy cac hoat chit nghién
ciru cling anh huéng dén qué trinh tng hop collagen
Cia (€ bao. Scutebata T bieu hién kha nang kich thich
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tiét collagen 1én 18, 02% va 11,08% so sanh voi doi

chimg trong khoang néng dé tir 2 - 4 pe/ml. G dai
néng d¢ thip hon (0.4 ug/ml dén 0,08 pe'ml),

scutebata T

80
eo
0

2 04 o008 bC
nbng db (ug/mi)

5 B
3 8

Collagen (%)

o 8

>

scutebata S cling cho thdy kha nang kich thich tiét
collagen (Hinh 5) ién khoang 10%. thap hon so voi
scutchata T,

scutebata S
140 —-
-~ 100 —
£
€ 80
2 60 -
°
© a0
04
nAng do (udml)

Hinh 5 Tac déng cla hoat chit dén sy tdng hop collagen cua 1é bao MC3T3-E1 (A, Tac ddng cua scubata T dén su tong
hop coflagen, (B) Tac dang cla scubata S dén sv 16ng hop collagen

Xidc dinh kha n3ng tao khoing

Trong qué trinh bit héa cua (¢ bao MC}TJ-EI
thanh (& bdo tgo xuong, cung vai qua trinh tong hop
collagen, s tich lay khodng trén chét nén ngoa1 bao
bit dau vio khonng 14 ngay sau khi nuoi cay va
dénh ddu glal doan cudi cung cua sy phat trién vé
hinh (ndi ctia té bio tao xuong (Quarles er al, 1992).
Cac mudi khodng cia xuong chia dén 99% canxi
(Downey. Siegel, 2006). Do d6, kha nang tao canxi
cta té bao dudi thc dong cua hoat chdt nghién ciru
dugc dinh gia théng qua phuong phiap nhudm t¢ bao
v6i alizarin red S. Céc hat canxi s& c6 mau dé sing
khi bt mau von alizarin red va chuyén sang mau tim
khi hoa tan lai trong cetylpyridinum chloride 10%.

Két qua thé bién trong hinh 6 chi ra ring sy tao
Khodng o té bdo MC3T3-El Xxay ra dudi tac dong cia
scutcbata T & tét ca cac ndng dj nghién ctu. Tai
néng d¢ 2 ng/ml, scutebata T kich thich 1ao khoang
manh nhat, tang 24,72% so voi ddn chimg DMSO.
Trong khi do, hoat chét scutebata S chi klch thich tao
khodng & nong d6 0,4 ug/m tang so vén ddi chimg 12
9.57%, (hﬁp hon so véi scutebata T.

Két qua nghién Cﬁll:l vé kha ning kich thich
hoat déng cua ALP, tong hop collagen va kha
ning 130 khodng dd chung to scutebata S va
scutcbata T c6 tiém niing chéng lodng xwong.
Theo Balcerzak va déng tac gia (2003), tac dung
cia ALP 13 xic tdc cho qua trinh thiy phan

hasnh.

thanh phosp v6 co. Chinh
phosphale vé co ndy lham gia vao qua trinh tao
thanh hat nhan cua tinh thé khodng. Trong khi d6
collagen c6 tac dung nhu gid thé dé céc hat tinh
thé hydroxyapapme ling dong va hinh thanh ciu
ric v6 co cua ngoai bao (Balcerzak er al, 2003;
Alcantara ef al, 201 1) Ca hai thanh phan collagen
vi khoang xuong déu 1a nhing yéu 16 chinh cua
xuong v anh hudng dén chét luong cua xuong
Trong xwong, cac s¢i collagen sap :«ép chong chéo
va ¢6 nhitng Phan tr lién két chéo voi nhau dé duy
tri khoang trong pilra céc sgi lin cén (o thanh cau
tric x6p cua xuong, trong khi do sy tich luy
khoang c6 tac dung tang cudng su rin chic cia
xuong (Downey, Siegel, 2006). Trong bénh loang
xuong, khdi luong, mat do cling nhu cau trdc cua
xuong bi anh huong din dén su rdn chic cua
xuong giam. Nhu vay dé phong chéng can bénh
nay, cac bigt duge hay thuc phém chirc nang chn
dam bdo kha nang giup co thé tang sinh collagen,
tang cuong kha nang tao khodng vv.

KET LUAN

Hoat tinh chéng lodng xuong cia hai hoat chit
mdi la scutebata S va scutebata T da duge danh gia
théng qua kha nang kich thich té bao MC3T3-El biét
hoa. Ca hai hoat chét thé hén kha ning kICh thich sy
hoat dfng cua alkalin phosphatase, tong hop
collagen cing nhu kich thich tao khoang. O ndng do
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2 pg/mi, scutebata T kich thich su phat trién cia té
bao MC3T3-El, wing cudmg hoat déng cia ALP,
tdng hop ccllagen va khodng manh nhal Trong khi
d6, hoat chat scutebata S kich thich lp bao MC3T3-
El yéu hon so véi scutebata T, va the hién hoat tinh

scutebata T
140
|
A|oo
| £ g
A B
§ 60
o
40
| 20
|
2 04 008 OC

ndng 84 (ugiml) |

Nguyén Thi Nga er al.
manh nhét & ndng o 0,4 pg/ml.
Lisi cdm on: Nghién ctru nay dioc tai irg boi Quy

phat ién khoa hoc va cong nghé quéc gia
(NAFOSTED) trong dé tai md s6 106 16-2012.87.

- S R
scutebata S !
' 140 ‘
12— |
100
o' ‘
g 60 b |
40 | E —
20 -
¢ g \
4 2 04 008 BC
ndng dg (pg/mi)

Hinh 6. Kha nang kich lhlch tao khoang cla Scubala S va Scubata T (A)Tac ddng cua scubata T dén su tgo khoang; (B)

Téc déng cta scubata S dén sy tao khoang.
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STUDY ON JN VITRO ANTI-OSTEOPOROSIS ACTIVITIES OF SCUTEBATA S AND
SCUTEBATA T ISOLATED FROM THE SCUTELLARIA PLANT (Scutellaria barbata

D.DON)

Nguyen Thi Nga', Do Thi Phuong', Nguyen Thi Cuc', Nguyen Xuan Cuong’, Nguyen Hoai Nam’, Do

Thi Thao"

!Institute of Brotechnology, Vietnam Academy of Science and Technology
“Institute of Marine Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Osteoporosis is the most common type of bone disease and induces serious consequences for public health
The main causc of ostcoporosis is an imbalance between bone reabsorption and formation caused by

and specti

ly. Currently. beside nutricnts, pharmacotherapy is the major therapeutic

option for osteoporosis treatment However, the fact that scveral commercialized drugs which are used to treat
osteoporosis remaining side cffects has raised a need for discovering new efficient and safer anti-ostcoporosis
compounds In our tradiional medicine, the medicinal plant Ban-chi-hen (Scutellaria barbata D don) are
widely applied to treat cancer paticnts In a recent study, we had reported on the two novel compounds which
were scutebata S and scutebata T isolated from § Barbata Those compounds had also exhibited some
cyloloxic activity experimented on several cancer cell lines (Thao et af. 2014) In order to explore the more

potential bioactivities of those novel we

them into

bioassay system.

Therefore, in this study, an 1n virro

activity of the

bata S and scutcbata T have been

reported through their potential effects on MC]T] El cell hine. Namely, both sculcbata S and scutcbata T

could stimulate the alkaline phosphatase activily. cnbance extracellutar matrix collagen synthesis and

mineralization in MC3713-E1 cells. Besides. the effect of scutebata T on formation of bone is higher than that

of scutchata S and depends on its concentration  Especially, the mlddlc concentration (¢.g., 2 up/mly has
T

showed the strongest impact of b

on the p

of MC3T3-E] cells (18.1%),

cnhanced ALP activity (25 03%), increased the secretion of collagcn (18.02%), and induced the formation of
calcium deposits (24.72%) comparcd with control. Whereas, scutebala S has shmulated differentiation of

MC3T3-L1 cells strongest at 0.4 pg/ml

Keywords: ALP. collagen, MC3T3-El. mineralizaton, osteoporosss, scutcbata S, scutebata T
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