Tap chi Khoa hoc Céng nghé va Thuc pham 17 (1) (2018) 14-20

KHAO SAT HOAT TiNH UC CHE TONG HQP HAC TO
CUA CAY HOA HOE (Sophora japonica L.) TREN DONG TE
BAO U HAC TO B16F10 UNG DUNG TRONG MY PHAM

Lé Quynh Loan’, Nguyén Lwong Hiéu Hoa?,

Lé Vin Minh®, Phung Béo Chi*, Nguyén Hoang Diing" >
Vién Sinh hoc Nhiét déi, VAST

Trieong Pai hoc Nguyén Tat Thanh, Tp. Ho Chi Minh

3Trung tam Sam va Duoc liéu Tp. Ho Chi Minh

T ruong Pai hoc Khoa hoc Ty nhién, PHOG TP.HCM

*Email: dung0018034@gmail.com

Ngay nhén bai: 25/9/2018; Ngay chap nhan dang: 15/11/2018

TOM TAT

Cay hoa hoe duoc sir dung nhiéu trong y hoc ¢6 truyén véi tac dung chong mét sé
loai bénh nhu viém, di ¢ng, bénh ho hap va bénh tiéu duong. Tuy nhién, nghién ciru vé
tac dung cua cdy hoa hoe trong viéc e ché tong hop hic t6 (melanin) van chua dugc
cong bd ¢ Viet Nam. Nghién ciru nay khao sat hoat tinh wrc ché tong hop hic t6, khang
oxy hoa ctia cay hoa hoe dinh hudng tng dung trong my pham. Két qua cho thay, 0 nong
dd cao 200 pg/mL, cao methanol ciy hoa hoe khong giy doc tinh trén dong té bao da u
héc t6 B16F10. Tién hanh khao sat hoat tinh, cao methanol cay hoa hoe cho thdy, cay
hoa hoe trc ché 34,9% qua trinh tong hop héc t6 (melanin) & nong d6 200 pg/mL. Cay hoa
hoe ciing cho thay kha nang trc ché enzyme tyrosinase, enzyme chinh trong qua trinh tong
hop hic to Khi tién hanh khao sat hoat tinh chéng oxy hoa, cdy hoa hoe cho thay c6 hoat
tinh bat goc tu do cao voi ICs = 185,2 ug/mL. Céc két qua nghién ciru da cho thay ciy hoa
hoe c6 rat nhiéu trién vong ing dung trong my pham nhu 1a mot thanh phan an toan va lam
tring da.

Tir khéa: Hac t6, tyrosianse, khang oxy hoa, Sophora japonica L., my pham.

1. GIOI THIEU

Melanin la mét hop chat phenolic sinh hoc cao phén tir ¢6 vai trd quan trong trong viéc
tao nén sic t6 da ¢ nguoi. O ngudi, melanin duge tim thay trong da, toc, té bao biéu mo sic
t6 nam dudi vong mac, tuy xuong va l6p trong cua tuyén thuong than, van mach cua tai
trong, va saC t6 mang té bao than kinh cia mét s6 hat nhan nio sau [1]. Melanin giup bao vé
da chéng lai cac tac hai cua tia cuc tim, ngdn chan tia cyc tim thdm nhép vao co thé mot cach
tu nhién. Melanin cling rat quan trong cho do sdc nét cua thi luc, co tac dung lam giam thiéu
s6 lugng cia chum anh sang vao mit. Ngoai ra, melanin con la chat chéng oxy hoa, chat
khang khuén va nim gy hai cho co thé. Tyrosinase (a tyrosine hydroxylase; EC 1.14.18.1)
la enzyme chinh, c6 vai tro oxy hoéa L-tyrosine thanh 3,4-dihydroxyphenylalanine (DOPA)
va DOPA thanh DOPA quinone. Pay 1a 2 phan tng dau tién va quan trong nhat trong con
duong tong hop melanin [1]. Ngoai ra, con c6 2 enzyme khac tham gia vao qua trinh tong
hop melanin la TRP-1 (DHICA oxidation) va TRP-2 (DOPAchrome tautomerase) [2, 3].
Tuy nhién, viéc gia ting lugng melanin tong hop ¢ biéu mo s& gay ra hién tugng den da.
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Mot sb bénh vé da c6 thé dan dén sy tich liy vuot mic lugng melanin ¢ biéu mé. Cac
bénh nay bao gdm nam da, tan nhang va tang sac td sau viém [4]. Biéu hién bén ngoai cua
nhitng bénh nay c6 thé tac dong manh dén tdm 1y ngudi bénh cing nhu lam giam céc hoat
dong xa hoi, hiéu qua trong cong viéc [5]. Tuy nhién, tai nhiéu qudc gia, cdc chét lam
trang da nhu hydroquinone, corticosteroids, cac hop chat chira thity ngan van con dugc sir
dung bat chap su nguy hai cua chung [6]. M6t sé chat khac nhu arbutin, kojic acid, vitamin
C ciing duoc str dung nhung cac chat nay co6 nhuoc diém 14 hiéu qua khong cao hoic
khong bén. Do d6, nhiéu cong trinh dang duoc thuc hién dé tim ra cac hop chat lam tring
da méi, an toan va hi¢u qua hon [7-9].

Cay hoa hoe (Sophora japonica L.) chira nhiéu hop chat ¢ hoat tinh sinh hoc nhu
rutin, genistein, sophoricosid, sophorabiosid, kaempferol glycosid C [10]. Trong y hoc ¢
truyén cdy hoa hoe dugc st dung dé tri bénh nhu viém, di tng, bénh h6 hap nhu viém
phoi, hen Suyen va ha huyét ap. Cac nghién ctru gan day cho thdy, hoa hoe c¢6 kha nang
khang khuan, chéng ung thur, chong 130 hoa [10]. M6t s6 nghién ctru trén thé gidi cho thay
cdy hoa hoe c6 kha nang uc ché hic té [10]. Tuy nhién, kha ning 1am tring da cua ciy hoa
hoe van chua dugc nghién ciru nhiéu ¢ Viét Nam. Trong nghién ciru nay, nhom tac gia tién
hanh kiém tra kha niang ¢ ché qua trinh sinh tong hop melanin tir cay hoa hoe.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat li¢u va hoa chit

Mushroom tyrosinase, L-DOPA (3,4-dihydroxy-L-phenylalanine), arbutin, DMSO
(dimethyl sulfoxide), 3-(4,5-dimethylthiazol-2-yl)-2,5- diphenyltetrazolium bromide
(MTT), DPPH (2,2-diphenyl-2-picrylhydrazyl hydrate) duoc cung cap boi Sigma
Chemical Co. (St. Louis, U.S.A). Mbi trudong DMEM, huyét thanh bé (fetal calf serum,
FBS), trypsin EDTA, Phosphate buffered saline (PBS), penicillin/streptomycin dugc cung
cap bai Invitrogen Corp. (CA, U.S.A). Ciy hoa hoe dugc thu hi tai tinh Pak Lik.

2.2. Phwong phap nudi ciy té bao

Té bao B16F10 melanoma duoc cung cap boi ATCC (American Type Culture
Collection). Té bao B16F10 duoc nudi trén moi trusng DMEM bé sung 10% (v/v) huyét
thanh bé (FBS) va 1% (v/v) khang sinh penicillin/streptomycine ¢ 37 °C, 5% CO,, ¢6 hoi
nudc bao hoa.

2.3. Phuong phap tach chiét

Cay hoa hoe khé duoc nghién min thanh dang bot. Bot hoa hoe dugc chiét 3 1an bang
dung moi methanol (99,5%) trong 24 gi & nhiét do phong. Dich chiét methanol sau d6
duoc loc qua gie”iy loc, c6 can béng may €6 chan khong ¢ 35 °C dé tao thanh cao methanol.
Sau d6, cao methanol dugc phan doan bang cac dung mdi hitu co dé tao thanh cic phan
doan hexane, chloroform, ethyl acetate. Cac cao thu nhan dugc bao quan & nhiét d6 -20 °C
trong diéu kién toi.

2.4. Phwong phap xac dinh ham lwgng melanin
Te bao B16F10 dwoc nudi cdy & mat do 6 x 10* té bao trén dia 6 gleng (6-well plate).

Cac mau cao dugc hoa tan trong dung dich DMSO 0,5%. Sau 24 gid nudi cdy, té bao duoc
Ul VGi cac mau can Kiém tra trong vong 48 gio. Dung dich DMSO 0,5% duoc sir dung lam
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chung am. Sau 48 gio nudi cdy, té bao dugc thu nhan va hoa tan trong 200 uL DMSO
chtra 10% NaOH. Sau d6, mau dugc dem dun ¢ 80 °C trong vong 1 gio. Ham lugng hic t6
(melanin) duoc xac dinh bang cach do quang phd & budc séng 405 nm. Arbutin
(200 pg/mL) dugc st dung lam ddi chiung duong [8].

2.5. Phwong phap xac dinh d¢c tinh (MTT assay)

Dé xac dinh doc tinh ctia cdy hoa hoe trén té bao B16F10 melanoma, thir nghiém dya
trén sy d6i mau cuia MTT (3-(4,5-dimethyl-2- -thiazolyl)-2,5-diphenyl-2H-tetrazolium
bromide) dugc su dung. Te bao B16 dugc nudi trén dia 96 giéng ¢ mat do té bao 2,5 x 10°.
Té bao duoc 0 v6i mau can kiém tra va dung dich MTT. Sau d6, mau dugc dem di do
quang pho & budc song 540 nm [8].

2.6. Phwong phap xac dinh hoat tinh in vitro tyrosinase

Phuong phap nay xac dinh tac dung truc tiép cia cay hoa hoe 1én hoat tinh tyrosinase.
Han hop phan tng gdm 100 pL dung dich mau, 22U mushroom tyrosinase, 40 uL L-DOPA
(5 mM) duogc U trong dia 96 giéng & 37 °C. Sau 20 phit, miu dugc dem do quang phd &
budce song 475 nm. Kojic acid dugc sir dung lam ching duong [2].

2.7. Phwong phap xac dinh hoat tinh cellulose tyrosinase

Té bao B16F10 duoc nudi cay & mat do 6 x 10 té bao trén dia 6 giéng. Sau do, té bao
dugc ly giai bang cach str dung dung dich PBS chira 1% Tryton-X100. Dung dich té bao
sau d6 dugc tién hanh ly tim lanh dé thu dich néi protein. Nong do protein dugc dinh
luong bang cach su dung protein assay kit PBS chira 1% Tryton-X100. Tiép theo, dung
dich té bao duoc tién hanh ly tim lanh dé thu dich noi protein. Nong do protein tong sb
dugc dinh lugng bang cach sir dung protein assay kit. Hon hop phan g bao gém 40 mg
protein tong s6, 40 pL L-DOPA (5 mM) va 0,1 M dung dich PBS duoc u trong dia 96
giéng ¢ 37 °C. Sau 20 phat, mau dugc dem do quang phd & budc séng 475 nm. Arbutin
dugc su dung lam chirg duong [2].

2.8. Phwong phap xac dinh tinh chdng oxy héa (DPPH assay)

Hoat tinh chong oxy hoa dugc xac dinh be‘irlg phuong phap DPPH. Mau duoc hoa
trong dung dich PBS & cac nong do khac nhau. Hon hop phan tng bao gom 100 uL mau,
100 uL dung dich DPPH trong dia 96 giéng dugc u ¢ 37 °C trong 30 phut. Sau d6, mau
duoc do quang pho & budc song 517 nm. Kha ndng chong oxy hoéa duoc xac dinh theo
cong thuc % scavenging activity = [Acontrol-Asample]/ Acontrol*100 [11].

2.9. Phwong phap xir 1y s6 liéu

Cac thi nghiém duoc lap lai 3 1an. Gia tri s6 liéu dugc biéu thi & gia tri trung binh + SD
(standard derivation).

3. KET QUA VA THAO LUAN
3.1. Khio sat tac dung cia ciy hoa hoe 1én qua trinh téng hgp melanin

Dé kiém tra tac dong ciia cay hoa hoe 1én qua trinh tong hop melanin, té bao u hic té
B16F10 dugc xtir ly véi cao methanol cta cady hoa hoe & cac nong d¢ khac nhau tur
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12,5 pg/mL dén 200 pg/mL trong 48 giod. Sau d6, lugng melanin trong té bao dwgc xac
dinh (Hinh 1). Két qua khao sat cho thiy, cao methanol cua cay hoa hoe c ché qué trinh
tong hop melanin tiy thudc theo nong d6 xur 1y. O ndng d6 100 pg/mL va 200 pg/mL, cao
methanol cdy hoa hoe c6 thé tc ché 27,1% va 34,9% qua trinh tong hop melanin. G mau
db6i chang, arbutin tc ché 21,9% qué trinh tong hop melanin ¢ nong d6 200 pg/mL. Két
qua cho thdy, cao chiét methanol cua cdy hoa hoe c6 hiéu qua tét hon ddi chiing Arbutin
thuong duoc sir dung trong my pham. Ciing c6 rat nhiéu nghién ctiru vé kha ning e ché
tong hop tir thao duoc thién nhién. Theo béo cao cua Briganti et al. (2003) da tong két hoat
tinh ctia cac loai dau tam (Morus alba), loai Spatholobus suberectus va cam thao
(Glycyrrhiza uralensis) cho thay chiing c6 kha ning tc ché melanin lan Iuot 1a 16,3 + 4,8%,
11,1 + 5,3%, va 12,1 £ 0,1% [1]. Két qua cho thay, cdy hoa hoe trc ché tong hop hic té
tot hon cac loai trén.
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Hinh 1. Tac dung ctia cao methanol cy hoa hoe 1én qud trinh tong hop melanin
cua té bao u hac t6 B16F10.

3.2. Khao sat tac dung cia cAy hoa hoe 1én ddc tinh ciia té bao u hic t6 B16F10

Pé khao sat doc tinh ciia ciy hoa hoe, té bao u hic t6 B16F10 duoc xtr 1y vai cao
methanol cua cdy hoa hoe ¢ cac nong do khac nhau tir 12,5 pg/mL dén 200 pg/mL trong
48 gio. Sau do, doe tinh duge xéac dinh bang thu nghiém MTT (Hinh 2). Ket qua cho thay,
toi nong d6 200 ug/mL, cay hoa hoe khong gay bat ky doc tinh nao 1én té bao. Két qua
trén cho thay hoat tinh tc ché téng hop hac té khong phai do nguyén nhan gy chét té bao
1a an toan, c6 thé huéng dén sir dung trong my pham.
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Hinh 2. Tac dung cua cao methanol cy hoa hoe 1én ddc tinh té bao u hic té B16F10
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3.3. Khao sat tac dung ctia ciy hoa hoe 1én hoat tinh tyrosinase

Tac dung cua cdy hoa hoe 1én hoat tinh tyrosinase duoc tién hanh khao sat. Két qua
cho thay, cdy hoa hoe gy uc ché tryc tiép hoat tinh tyrosinase va hoat tinh tyrosinase
trong té bao. O miu dbi chung, arbutin c6 khd nang uc ché hoat tinh tyrosinase ¢ dong té
bao u héc t6 B16F10 ¢ ndng d6 200 pug/mL 1a 18,9% (Bang 1). O ndng do twong ty, cao
methanol cia cay hoa hoe lan luot wc ché hoat tinh mushroom tyrosinase va tyrosinase
trong té bao 1an luot 1a 34,7% va 31,8%. Két qua nay ciing thong nhat voi cac két qua trén
vé kha ning wc ché tong hop hic t6 cua loai nay.

Bdng 1. Tac dung cua cay hoa hoe 1én hoat tinh tyrosinase

Néng do Hoat tinh rc ché tyrosinase (% ddi chimng)
(ug/mlL) Cellular tyrosinase Mushroom tyrosinase
100 18,9 +3.48 17,60 + 0,45
200 31,8+4)25 34,70 £ 1,42
Arbutin (200 pg/mL) 18,9+ 2,61 NA
Kojic acid (200 ug/mL) NA 87,7+ 2,16

NA: Khéng thuc hién
3.4. Khao sat tac dung cia ciy hoa hoe 1én hoat tinh chéng oxy héa

Tién hanh thir nghiém DPPH dé kiém tra xem cao methanol cua ciy hoa hoe c¢6 hoat
tinh chdng oxy hoa hay khong, ching t6i. Két qua cho thay, cay hoa hoe c6 hoat tinh
chbng oxy cao voi ICso = 185,2 pg/mL (Hinh 3). Géc ty do can thiét cho qua trinh tong
hop va lam tang luong hic t4. Stress oxy hoa c6 thé dugc cam ung bang viéc gia tang cac
goc oxy hoat dong (reactive oxygen species, ROS) hay céc goc tu do khac. Tia cyc tim co
thé cam ung viéc san sinh cdc goc oxy hoat dong, gy ra nhiéu tac hai cho cac mé té bao.
Céc gbc oxy hoat dong ciing kich thich qua trinh tong hop melanin [1, 5]. Ciy hoa hoe c6
tac dung chéng oxy cao (ICso = 185,2 pg/mlL). Vi vay, cung voi Viéc uc ché hoat tinh
tyrosinase, kha ning bat goc ty do gop phan lam ting hiéu qua tc ché tong hop hic td.
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Hinh 3. Tac dung chéng oxy hoa ctia ciy hoe

18



Khdo sét hoat tinh trc ché téng hop hic té cua cay hoa hoe (Sophora japonica L.)...

3.5. Khao sat tac dung cia cac phin doan dung méi cua ciy hoa hoe 1€n qua trinh
téng hop melanin

Cao methanol cua cdy hoa hoe duoc tién hanh phan doan bang cach sur dung cac dung
moi hexane, chloroform va ethyl acetate. Cac phan doan thu duoc kiém tra kha ning rc
ché qua trinh tong hop melanin ciing nhu ddc tinh trén té bao u hic té B16F10. Két qua
cho thiy phan doan ethyl acetate c6 tac dung wc ché tong hop hic té (54,86%) ma khong
gay doc cho té bao (Hinh 4).
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Hinh 4. Téc dung cia c4c phan doan tir cy hoa hoe 1én qué trinh tong hgp melanin
va doc tinh d6i véi té bao u hic té B16F10.

4. KET LUAN

Két qua nghién cttu cho thay, cdy hoa hoe cho hiéu qua trc ché qua trinh tong hop hic
t6 cao nhung khong gay doc cho té bao. M6t trong nhitng nguyén nhan giai thich tac dung
cuia cdy hoa hoe 1 do hoat tinh chéng oxy héa cao va kha nang ¢ ché hoat tinh enzyme
tyrosianse. Vi cdy hoa hoe 1a mét loai 1a thao duoc truyén thong duoc sir dung rong rii &
Viét Nam, Trung Quéc va mot sé nudc chau A khac, nhom tac gia dé xuét cay hoa hoe c6
théﬁ duoc sir dung hiéu qua va an toan nhu cac thanh phan lam tring da (ng dung trong my
pham.
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ABSTRACT
DEPIGMENTING EFFECT OF Sophora japonica L. IN B16F10 MELANOMA CELLS

Le Quynh Loan', Nguyen Luong Hieu Hoa?,

Le Van Minh?®, Phung Bao Chi*, Nguyen Hoang Dung" **
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’Nguyen Tat Thanh University, Ho Chi Minh City, Vietnam
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Sophora japonica L. has been used as a tranditional medicine to treat various
diseases such as inflammation, allergy and diabetic. However, the effect of this plant on
the melanin inhibitory effect is not well-studied in Vietnam. In this study, the melanin
inhibitory and antioxidant effect of Sophora japonica L. used in cosmetics was
investigated. The results showed that Sophora japonica L. exhibited low cytotoxicity at
even high concentration (200 pg/mL). The effects on melanogenesis of cultured B16
melanoma cells, mushroom tyrosinase activity, and free radical scavenging activity were
further assessed. The methanol extracts of this plant showed the suppression of melanin
synthesis. At the concentration of 200 pg/mL, the methanol extract of this plant could
inhibit 34.9% of melanin content in B16F10 melanoma cells. It also showed good anti-
oxidative activity (ICso=185.2 ug/mL) and inhibited cellular tyrosinase activity. In conclusion,
Sophora japonica L. extract might be useful and safe as a new whitening agent in cosmetics.

Keywords: Melanin, tyrosianse, antioxidant, Sophora japonica L., cosmetics.
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