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KHAO SAT HOAT TiNH LAM TRANG DA CUA RAU DIEP CA
(HOUTTUYNIA CORDATA THUNB.) TREN DONG TE BAO UHAC TO B16F10
UNG DUNG TRONG MY PHAM

Nguyén Hoang Diing’™,Lé Quynh Loan’, Kim Eun-Ki*, Lé Vin Minh*, Ding Tran Qudn™"
Tran Thi Thanh Loan™"

M6 dau: Hién nay, c rit nhiéu héa chat duoc ding lam tring da trong my phdm nhw hydroquinone,
corticosteroid va nhitng san phim cé chiva thuy ngdn. Tuy nhién, nhitng chit nay déu c6 nhitng nhwoc diém
riéng nhuw kém bén, gay tac dung phu bat loi hodc khong an toan cho sitc khoe nguoi ding.

Muc tiéu: Tim kiéin cdc hop chat mdi c6 nguon goc tw nhién c khd ning lam tring da vmg dung trong mij
phim.

Phuong phdp: Khdo st hogt tinh lam tring da ciing nhw djc tinh cia rau diép ci (Houttuynia cordata
Thunb.) trén dong té"bao da u sic t6' BI6F10. Dong thoi, khdo sit dnh hwdng cia rau diép cd 1én hogt tinh
tyrosinase ciing nhw khd ning bt goc tw do ciia rau diép cd.

Két qua: O nong dj cao 200ug/ml, chiét xudt rau diép cd khong gdy bt kiy djc tinh trén dong t¢'bao da u sic
t6"B16F10. Tién hanh khao sat hoat tinh cao dich chiét methanol rau diép cd cho thay rau diép cd trc ché’24,8%
qué trinh téng hop hic t0' (melanin) & nong do 100ug/ml. Khi tiéh hanh khdo sdt hoat tinh chéng oxy héa, rau
diép cd cho thily cd hogt tinh bit goc tw do cao v6i ICso=7,71ug/ml.

Két lugn: Nhirng két qua nhdn duwoc di cho thiy rau diép ci co rit nhiéu trién vong 1ing dung trong miy
phém nhw o mot thanh phiin an toan va lam tring da.

Tuwr khéa: gen sinh u hiic t6, trcfng da, thao dwegc, Houttuynia cordata Thunb.

ABSTRACT

DEPIGMENTING EFFECT OF HOUTTUYNIA CORDATA THUNB. IN B16F10 MELANOMA
CELLS

Nguyen Hoang Dung, Le Quynh Loan, Kim Eun-Ki, Le Van Minh, Dang Tran Quan,
Tran Thi Thanh Loan * Y Hoc TP. Ho Chi Minh * Vol. 20 - No 2 - 2016: 19 - 24

Background: Many of the traditionally used skin lightening products such as hydroquinone, corticosteroids
and mercury-containing products are still used in many countries, in spite of serious health concerns, including
irreversible cutaneous damage, ochronosis, accumulating of mercury in the body.

Objectives: To find efficient natural depigmenting agents could be used in cosmetics.

Method: We examined several Houttuynia cordata Thunbfor melanogenesis inhibition and toxicity. The
effect of Houttuynia cordata Thunb on tyrosinase activity and free scavenging activity was also investigated.

Results: Houttuynia cordata Thunb 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
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scavenging activity were further assessed. The methanol extracts of this plant showed the suppression of melanin
synthesis. Melanin content was dose dependently decreased by this herb extract as compared with control cells. It
also showed good anti-oxidative activity (ICso=7.71 ug/ml) and inhibited cellular tyrosinase activity

Conclustion: This result showed that Houttuynia cordata Thunb extract might be useful and safe as a new

whitening agent in cosmetics.

Key words: melanogenesis, depigmentation, herbs, Houttuynia cordata Thunb.

MO PAU

Melanin la mot hop chat phenolic sinh hoc
cao phan ttr c6 vai tro quan trong trong viéc tao
nén sac t8 ¢ da nguoi. Cac hic t6 (melanin) trong
da dugc san xuat bai t& bao héc t& nam trong 16p
nén ctia biéu mo. Trong t& bao hic t§, melanin
duoc tong hop trong mot bao quan déc biét goi
la  melanosome. chtta nhiéu
enzyme can thiét cho qua trinh téng hop
melanin®. Enzyme chinh, tyrosinase (a tyrosine
hydroxylase; EC 1.14.18.1), c6 vai tro oxy hoéa L-
tyrosine thanh  3,4-dihydroxyphenylalanine
(DOPA) va DOPA thanh DOPA quinone. Pay la
hai phan ting dau tién va quan trong nhat trong

Melanosome

con duong tong hop melanin®. Ngoai ra, con ¢6
2 enzyme khéc tham gia vao qua trinh tong hop
melanin la TRP-1 (DHICA oxidation) va TRP-2
(DOPAchrome tautomerase)®.

Tuy nhién, viéc gia tdng luong melanin tong
hop & biéu md sé gay ra hién tuong den da.
Ngoai ra, mot s6 bénh vé da c6 thé dan dén viéc
tich 1ay vuot muiic lugng melanin ¢ biéu mo. Cac
bénh nay bao gobm nam da, tan nhang va ting
sac t& sau viem®, Nhitng biéu hién bén ngoai
ciia nhiing bénh nay cé thé tdc dong manh dén
tam ly nguoi bénh cling nhw lam giam cac hoat
dong xa hoi, hiéu qua trong cong viéc hay tu
ky©. Do d6, c6 rat nhiéu nghién ctu duoc tién
hanh va rat nhiéu hoat chat c6 kha nang lam
trang da dang duoc sangloct®. Tuy nhién, tai
nhiéu quéc gia, cac chdt lam tring da nhu
hydroquinone, corticosteroids, cac hop chat chira
thtiy ngan van con duoc st dung bat chap tac
dung nguy hai ctia chang®. Mot sd chat khac
nhuw arbutin, kojic acid, vitamin C cling dwogc st
dung nhung nhing chat nay c6 nhwgc diém la
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hiéu qua khong cao hodc khong bén. Do do,
nhiéu cong trinh dang dugc tién hanh dé tim ra
cac hop chat lam trang da méi, an toan va hiéu
qua hon. Nhitng hop chat lam trang da ly
tudng d€ st dung trong my pham la nhing
hop chat c6 thé tc ché qua trinh san xuat
melanin nhung khong gay chét cho t€ bao va
c6 nguon gdc thién nhién.

Rau diép ca (Houttuynia cordata Thunb)
chira nhiéu hgp chat c6 hoat tinh sinh hoc nhw
aristolactams, 5,4-dioxoaporphines,
oxoaporphines, amides, benzenoids,
steroids.... Trong y hoc ¢d truyén, rau diép ca
duoc st dung d€ tri bénh nhu tiéu chay, bénh
ly va tang cuong stec dé khang. Cac nghién ctu
gan day cho thdy rau diép ca c6 kha nang
khang khudn, tiéu diét ky sinh trung, chdng
ung thu, chta mun trang ca, chdng 1lao hoa®.
Tuy nhién, kha nang lam trang da ctia rau diép
ca van chua dugc nghién ctru chuyén sau.
Trong nghién cGu nay, ching t6i tién hanh
kiém tra kha nang trc ché qua trinh sinh tong
hop melanin ttr rau diép ca.

VAT LIEU VA PHUONG PHAP
Vit liéu va héa chat

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). Mdi truong DMEM, huyét thanh
bé (fetal calf serum, FBS), trypsin EDTA,
Phosphate buffered (PBS),
penicillin/streptomycin  dugc cung cap boi
Invitrogen Corp. (CA, U.S.A).
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Phuong phap nubi cay té€ bao

Té bao B16F10 melanoma dugc cung cap boi
ATCC (American Type Culture Collection). T€
bao B16F10 duoc nudi trén mai truong DMEM
b6 sung 10% (v/v) huyét thanh bé (FBS) va 1%
(v/v) khang sinh penicillin/streptomycine ¢ 37°C,
5% COs, c6 hoi nude bao hoa.
Phuong phap tach chiét

Rau diép ca kho dugc nghién min thanh
dang bot. Bot rau diép ca duoc chiét ba lan bf“mg
dung mo6i methanol (99,5%) trong 24 gio ¢ nhiét
dd phong. Dich chiét methanol sau d6 dwoc loc
qua gidy loc, c6 can bang may c6 chan khéng &
35C dé tao thanh cao methanol. Sau dd, cao
methanol dugc phan doan bang cac dung moi
httu co d€ tao thanh cac phan doan hexane,
chloroform, ethyl acetate.

Phuong phap xac dinh ham lwgng melanin

Tébao B16F10 duoc nudi cdy & mat do 6 x 104
t€ bao trén dia 6 giéng (6-well plate). Sau 24 gio
nuoi cdy, t€ bao duoc  vdi cac mau can kiém tra
trong vong 48 gio. Sau 48 gid nudi cdy, t&€ bao
dwoc thu nhan va duwoc hoa tan trong 200ul
DMSO chita 10% NaOH. Sau d6, mau dugc dem
dun 6 80°C trong vong 1 gio. Ham lwong héc t&
(melanin) dugc xac dinh bing cach do quang
pho O budc séng 405nm. Arbutin (200ul/ml)
duoc st dung nhu la d6i chiing duong®.

Phuong phap xac dinh doc tinh (MTT
assay)

D¢ xac dinh dgc tinh cta rau diép ca trén t&
bao B16F10 melanoma, thtt nghiém duwa trén sw
d6i mau ctia MTT (3-(4,5- dimethyl-2-thiazolyl)-
2,5-diphenyl-2H-tetrazolium bromide) duoc st
dung. Té bao B16 duoc nuodi trén dia 96 giéng o
mat d6 t& bao 2.5 x 10%. T& bao duogc 11 véi mau
can kiém tra va dung dich MTT. Sau d6 mau
duoc dem di do quang phé ¢ budc séng
540nm®.

Phuong phap xac dinh hoat tinh in vitro
tyrosinase

Phuong phap nay dé€ xac dinh tac dung

Nghién cttu Y hoc

truc ti€p cta rau diép cd 1én hoat tinh
tyrosinase. Hon hop phan tng goém 100ul
dung dich mau, 22U mushroom tyrosinase,
40ul L-DOPA (5mM) dwoc u trong dia 96
giéng ¢ 37°C. Sau 20 phtt, mau dugc dem do
quang phé 6 budc séng 475nm. Kojic acid
duoc st dung lam chirng duwong®©.

Phuwong phap xac dinh hoat tinh cellulose
tyrosinase

Tébao B16F10 duoc nudi cdy & mat do 6 x 104
t€ bao trén dia 6 giéng. Sau do, t€ bao duoc ly
giai bang cach st dung dung dich PBS chita 1%
Tryton-X100. Dung dich t& bao sau d6 duoc tién
hanh ly tam lanh d€ thu dich ndi protein. Nong
do protein duoc dinh luong bgmg cach st dung
protein assay kit(.

Phuong phép xac dinh tinh chdng oxy hda
(DPPH assay)

Hoat tinh chdng oxy héa dugc xéc dinh bang
phuong phap DPPH. Mau dugc hoa trong dung
dich PBS & cdc nong dd khac nhau. Hon hop
phan tng bao gom 100 pl mau, 100 ul dung dich
DPPH trong dia 96 giéng dugc u ¢ 37°C trong 30
phtt. Sau &6 mau duwoc dem di do quang phd &
budc song 517nm. Kha ning chdng oxy hda
duoc xac dinh theo cong thitc % scavenging
activity = [Acontrol-Asample]/ Acontrol*100.

Phuong phéap xtt ly s liéu

Cac thi nghiém duoc lap lai 3 Tan. Gia tri s&
liéu duoc biéu thi ¢ gia tri trung binh + SD
(standard derivation). Sy khac biét giita cac mau
dugc kiém tra bang t-test véi gia tri p< 0,05 duwoc
xem la khac biét ¢ y nghia.

KET QUA

Khao sat tac dung cta rau di€p ca 1én qua
trinh tong hop melanin

D¢ kiém tra tac dong ctia rau diép ca 1én qua
trinh tdng hop melanin, t& bao u hac & B16F10
duoc xt ly v6i cao methanol cta rau diép ca ¢
cac nong do khac nhau tir 12,5ug/ml dén
200pg/ml trong 48 gio. Sau d6, luong hac t§
(melanin) trong t& bao dugc xac dinh (hinh 1).

21



Nghién cttu Y hoc

Két qua khao sat cho thdy, cao methanol ctia rau
diép ca ttc ché€ qua trinh tong hop melanin tuy
thudc theo nong dd xt ly. O nong dd 100pg/ml
va 200pg/ml, cao methanol rau diép ca co thé tc
ché 24,8% va 42,6% qué trinh tdng hop héc t6. O
mau d6i ching, Arbutin tic ché 20% qud trinh
tong hop melanin ¢ nong d6 200pg/ml. Két qua
cho thay, cao chiét methanol ctia rau diép ca c6
hiéu qua t6t hon d6i chiing Arbutin thuong
dugc st dung trong my pham.
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Hinh 1.Tdc dung cuia cao methanol rau diép cd Ién qud
trinh téng hop melanin ciia t&¢'bao u sic t6’'B16F10.* p<
0,05, ** p < 0,01: khdc biét cé y nghia so v6i nhom doi
chirng

Khéo sat tic dung ctia rau diép ca 1én hoat
tinh tyrosinase

Tac dung cua rau di€p ca lén hoat tinh
tyrosinase dugc tién hanh khao sat. Két qua cho
thdy rau diép ca khong gay tic ché tryc ti€p hoat
tinh tyrosinase. Tuy nhién, rau di€p ca c6 kha
nang tic ch€ hoat tinh ctia tyrosinase trén dong t€
bao u hac t8 B16F10 (Bang 1) theo nong do tang
dan. O mau d6i chiing, Arbutin 6 kha ning tic
ché hoat tinh tyrosinase & dong t& bao u hac t&
B16F10 & nong db 200pg/ml 1a 18,92%.
Khéo sat tic dung ctia rau diép ca 1én hoat
tinh chéng oxy hda

Dé kiém tra xem cao methanol ctia rau diép
ca c6 hoat tinh chdng oxy hoéa hay khong, chiing
toi tién hanh tht nghiém DPPH. Két qua cho
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Khéo sat tic dung cta rau di€p ca 1én doc
tinh ctia t& bao u sac t6 B16F10

Dé khao sat dgc tinh cta rau diép c4, t€ bao u
sac t& B16F10 duwoc xtt ly véi cao methanol ctia
rau diép ca & cac nong do khac nhau tir 12,5
pg/ml dén 200 pug/ml trong 48 gio. Sau do, doc
tinh duoc xac dinh bf“mg thtt nghiém MTT (hinh
2). Két qua cho thdy, téi nong do 200ug/ml, rau
diép ca khong gay bat ky doc tinh nao lén té bao.
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Hinh 2. Tic dung cia cao methanol rau diép cd lén djc
tinh t&'bio u siic t6’B16F10

thay rau diép ca c6 hoat tinh chdng oxy cao voi
ICs=7,71pg/ml (Hinh 3)
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Hinh 3. Tic dung chong oxy héa cua rau diép cd
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Bang 1. Tic dung ctia rau diép cd lén hoat tinh
tyrosinase

Hoat tinh tyrosinase (% déi chirng)

Nong do (ug/mi) Cellular tyrosinase|Mushroom tyrosinase
100 81,12+ 3,48 102 + 0,45
200 68,23 +4,25 100 + 1,42
Arbutin (200 yg/ml) 81,08 + 2,61 100 £ 0,45

Khao sat tac dung ctia cac phan doan dung
moi ctia rau di€p ca 1én qua trinh tong hop
melanin
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Hinh 4. Tic dung ctia cdc phan doan tir rau diép cd
lén qud trinh tong hop melanin va doc tinh doi voi té
bio u hic t6'B16F10.

Cao methanol cua rau diép ca dwoc tién
hanh phéan doan bang cach stt dung cac dung
moi hexane, chloroform va ehtyl acetate. Cac
phéan doan thu duoc kiém tra kha nang tic ché
qua trinh tong hgp melanin ciing nhu djc tinh
trén t&€ bao u hac t6 B16F10. Két qua cho thay
phéan doan ethyl acetate cho tac dung tic ché
tong hop héc t8 (54,86%) ma khong gy doc cho
t&bao (Hinh 4).

BAN LUAN

Hién nay, c6 rat nhiéu chat c6 kha nang
lam trang da dang duoc nghién cttu ciing nhuw
st dung. Tuy nhién, rdt nhiéu chat c6 hoat
tinh khong cao, gay ra tac dung phu khi st
dung trong thoi gian dai hodc khong bén.Vi
thé, nhiéu nd lec dang duoc tién hanh dé& tim
ra cac hop chat lam trang da tiém ning c6
ngudn goc ty nhién.

Nghién cttu Y hoc

Trong nghién cttu nay, ching tdi tién hanh
khao sat tac dung cta rau di€p ca 1én qua trinh
tong hop melanin ciing nhu xem xét doc tinh cta
né trén t€ bao. Két qua cho thdy cao methanol
cua rau diép ca tc ché hiéu qua qua trinh tong
hop héc t8 va khong gay doc cho t& bao & nong
d6 200 pg/ml. Stress oxy hoda c6 thé duoc cam
ting bang viéc gia tang cac gdc oxy hoat dong
(reactive oxygen species, ROS) hay cac goc tu do
khéc. Tia cuc tim ¢ thé cam tng viéc san sinh
cac goc oxy hoat dong, gy ra nhiéu tac hai cho
cac md té€ bao. Cac gbc oxy hoat dong cling kich
thich qua trinh tong hop melanin. Rau diép ca c6
tac dung chdng oxy cao (ICs = 7,71ug/ml). Khi
khao sat anh huong cta rau diép ca 1én hoat tinh
tyrosinase, két qua cho thay rau diép ca cd kha
nang tc ché hoat tinh tyrosinase trén dong t&
bao u héc t& B16F10 nhung khong tic ché truc
tiép hoat tinh tyrosinase in vitro. Két qua cho
thdy, rau di€p ca co thé tac ddng 1én su biéu hién
ctia mot s6 gen lién quan dén qua trinh tong hop
sic t6 nhw tyrosinase, TRP-1, TRP-2. Cac két qua
trén cho thdy téc dung lam trang da ctia rau diép
ca la do két hop hoat tinh chdng oxy hoa va kha
nang tc su biéu hién ctia mot sd gen lién quan
dén qué trinh tdng hop séc t3.

Sau khi phan doan bang dung mdi, phan
doan ethyl acetate cho tac dung hiéu qua trong
viéc trc ché qua trinh tong hgp melanin va
khong gay ddc cho t€ bao. Phan doan nay
dang duoc ti€p tuc tach chiét nhdm xac dinh
cac chat cd hoat tinh.

KET LUAN

Trong nghién cttu nay, rau diép ca cho hiéu
qua tic ché qud trinh téng hop hac t& cao nhung
khong gay doc cho t&€ bao. Mot trong nhiing
nguyén nhan giai thich tac dung ctia rau diép ca
la do hoat tinh chong oxy hda cao va kha nang
tec ché sy biéu hién cia mot s6 gen lién quan dén
qué trinh tdng hop séac 8. Vi rau diép ca la mot
loai 1a loai rau mui va thao duogc truyén thong
duoc st dung rong rai ¢ Viét Nam, Trung Qudc
va mot s6 nude chau A khéc, ching t6i dé nghi

23



Nghién cttu Y hoc

rang rau diép ca c6 thé dugc st dung hiéu qua
va an toan nhu cac thanh phan lam tréng da ting
dung trong my pham.
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