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Tém tit: Nghién ciru ndy danh gid tiem néing cia dich chiét cam gao trong viéc irc ché
tong hop melanin thong qua irc ché enzyme tyrosinase va biéu hién ciia cdc gen lién quan téi
sinh long hop melanin, hLm’ng toi phat trién san pham lam Sang da an toan va hiéu qua. Dich
chiét cam gao dwoc chiét xudt bang phiwrong phdp ngam chiét véi dung méi ethanol 70%.
Viéc kiém tra hiéu qua ke ché san xudt melanin va kha nang irc ché tyrosinase cua dich chiét
cam gao dwoc thic hién trén té bao sdc té BI6F10 . Két qud cho thdy dich chzet cam lam
gidm san xudt melanin t6i 60% va vrc ché 43,8 % hoat dong tyrosinase ¢ nong dé 100 ug/
mL so véi nhém chieng. Nghién citu co ché phan tir cho thay dich chiét cam gao ikc ché tong
hop melanin bang cdch lam giam biéu hién gen ciia yéu té phién ma gay microphthalmia-
associated transcription factor, tyrosinase, protein lién quan dén lyrosmase 1 va protein lién
quan dén tyrosinase-2. Nhitng phdat hién nay chi ra dich chiét cam gao c6 tiém nang cao trong
viéc lam giam tang sdc 16 da, c6 thé ing dung trong my phdam lam sdang da.

Tir khoa: BI6F 10, melanin, cam gao, tyrosinase

I. Pit van dé
Melanin, mét sic to dugc tong hop

Qué trinh sinh tong hop melanin
(melanogenesis) bat dau vdi sy xic tac cua

boi té bao melanocyte trong 16p biéu bi cia
da, dong vai trd quan trong trong viéc Xac
dinh mau da va bao vé da khoi tac hai cua
tia cyc tim (UV) cling nhu cac tdc nhan 6
nhiém mai trudng (Slominski & cong su,
2004). Tuy nhién, su tich tu hoac phan bd
bat thudng ciia melanin c6 thé gay ra cac rbi
loan sic td da nhu nam da, tan nhang, dém
nau do 4nh ning va ting sic td sau viém,
von 1a nhitg van d& pho bién ¢ Viét Nam do
khi hiu nhiét d6i va mure do tiép xtic cao véi
tia UV (Cichorek & cong sy, 2013).

!'Truong Pai hoc Mé Ha Noi

enzyme tyrosinase, chuyén hoa L-tyrosine
thanh L-3,4-dihydroxyphenylalanine
(L-DOPA) thong qua phan tng hydroxyl
hoéa, sau d6 oxy hoéa L-DOPA thanh
o-quinone (D’Mello et al., 2016).
DOPAquinone tiép tuc dugc chuyén hoa
thanh DOPAchrome, sau dé enzyme
tyrosinase-related  protein-2  (7rp-2)
xuc tic chuyén DOPAchrome thanh
5,6-dihydroxyindole-2-carboxylic  acid
(DHICA). Cudi ciing, enzyme tyrosinase-
related protein-1 (7rp-1) xuc tac DHICA



dé hinh thanh eumelanin (Hearing, 2011;
Pillaiyar & cong su, 2017). Cac yéu tb
nhu tia UV va hormone kich thich té bao
hic t (a-MSH) thuc day melanogenesis
thong qua kich hoat thy thé melanocortin
1 (Mclr), din dén tang biéu hién yéu to
phién ma Mitf, tir d6 diéu hoa tyrosinase,
Trp-1 va Trp-2 (D’Mello et al., 2016). O
Viét Nam, tia UVB la nguyén nhan chinh
lam tang san sinh céc loai oxy phan ung
(ROS), kich thich té bao melanocyte tong
hop melanin, gop phan gay ting sic t6 da
(Brenner & Hearing, 2008).

Cay lua (Oryza sativa L.) la cay
lvong thuc chu dao, cung cdp ngudn
carbohydrate chinh cho hon ntra dan sb
thé gio1, dac bi¢t tai chau A, trong do co
Viét Nam (Khush, 1997). Lua dugc canh
tac chii yéu o ving dat ngap nude hodc dat
phu sa mau md, véi hai phan loai chinh 1a
indica va japonica. La nén tang ciia nén
van minh lta nudc, cay lua khong chi co
¥ nghia kinh té ma con mang gia tri vin
hoa sau sic & nhiéu quéc gia, nhu Viét
Nam. Cam gao, mot san pham phu tir qua
trinh xay xat la gao - nganh nong nghiép
chu dao cua Viét Nam, déac biét tai vung
Pong bang song Ciru Long, chira nhiéu
hop chét bioactive nhu axit phenolic (axit
ferulic, axit p-coumaric, y-oryzanol) va
flavonoid (quercetin, rutin) (Manosroi
& cong su, 2012; Phongthai & cong su,
2017). Cac hop chét nay duoc ghi nhan
c¢6 kha nang chdng oxy hoa, chéng viém
va trc ché hoat dong cua tyrosinase, tir d6
giam tong hop melanin (Chung & cong
su, 2009; Kubo & cong sy, 2000). O Viét
Nam, cam gao tu lau da dugc sur dung
trong y hoc ¢b truyén va cham soc da dé
lam sang dava giam thamnam. Tuy nhién,
phan 16n cam gao hién nay chi dugc dung
lam thuc an chdn nu6i hoac phan bon,
dan dén lang phi ngudn tai nguyén giau
gia tri (Gul & cong sy, 2015). Viéc phat
trién cc san pham m§ pham tir dich chiét
cam gao khong chi glup nang cao gia tri
kinh té cua phé phim nong nghiép ma
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con dap ung nhu cau s dung my pham
thién nhién an toan, hi¢u qua tai Viét
Nam, noi thi truong my phdm thién nhién
dang phat trién manh mé.

Nghién clru nay tap trung danh gia
kha nang trc ché ting sic to da cua dich
chiét cam gao (CG) thong qua cac thi
nghiém in vitro trén dong t& bao melanoma
B16F10 nhim x4c dinh hiéu qua giam
hoat tinh tyrosinase, biéu hién gene lién
quan dén melanogenesis cua dich chiét
cam gao. Két qua ky vong sé& cung cap co
s0 khoa hoc cho viéc ing dung cam gao
trong nganh cong nghiép my pham tai Vlet
Nam, gop phan giai quyét cac van dé vé
r6i loan séc t6 da.

I1. Phuong phap nghién ciru

2.1. Nuéi cdy té bao

Dong té bao sic td BI6F10 ciia chudt
dugc 1dy tir Ngan hang Té bao American
Type Culture Collection (Rockville, MD,
USA). Té bao BI6F10 duoc nudi ciy
trong moi truong Dulbecco’s Modified
Eagle’s Medium (DMEM; Hyclone,
GE Healthcare Lifesciences, Logan,
UT, USA), bd sung 10% huyét thanh bo
thai (FBS), penicillin (10,000 U/mL) va
streptomycin (100 pg/mL). Té bao duoc
duy tri trong ti 4m & 37 °C v6i 5% COo.

2.2. Chudn bi dich chiét cdm gao

Céam gao dugc thu thap tir nha may
xay xat tai Pong bang song Ctru Long,
khu vuc séan xuét lua gao chinh cua Viét
Nam. Bot cam gao duoc chiét xuét béng
ethanol 70% (1:3, v/v) trong 24 gid & nhiét
do phong. Sau ly tam (6000 rpm, 20 phut),
phan dich ndi duoc loc qua gidy Whatman
No. 1, ¢6 quay chan khong, sdy thing hoa
trong 24 gio, va bado quan ¢ —20 °C cho
cac thi nghiém tiép theo.

2.3. Xdc dinh djc tinh té bao

Dé danh gia doc tinh cua dich
chiét cam gao, tho nghiém MTT
(3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) da duoc
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tién hanh trén té bao B16F10. Té bao dugc
chia vao cac dia 96 giéng ¢ mat do 5 x
104 té bao/gleng, u 6 37°C, 5% CO, trong
24 gio. Té bao duoc xu ly voi cac mau
CG ¢ cac nong d6 khac nhau (0,01-1000
pg/mL) va u trong 72 gid. Sau do, dung
dich MTT (5 mg/mL, 100 pg/giéng) duoc
thém vao, 0 4 gio. Phan dung dich phia
trén duoc loai bd, hoa tan formazan béng
200 pL DMSO. D6 hap thy quang & 570
nm duoc do bang may doc dia (TECAN
Spectrofluor Plus). Ty 1¢ séng cia té bao
dugc tinh so voi nhom di chimg.

2.4. Xac dinh ham lwgng melanin

Té bao BI16F10 dugc nudi ciy trong
dia 6 giéng (5 x 10* t& bao/mL) trong 24
gid. Sau dé, té bao duoc xir 1y véi co hodc
khong c¢6 100 nM a-MSH va CG, stir dung
arbutin (Sigma Chemical Co., St. Louis,
MO, USA) lam ddi chimng duong. Sau 72
gio, té bao duoc rira ba 1an béng PBS, va
dugc diéu tri véi 2 mL NaOH IN chira 10%
DMSO, lam néng & 60 °C trong 2 gior dé
hoa tan melanin. Ham lwong melanin dugc
do & 405 nm va chuan hoa theo nong do
protein té)ng s6, xac dinh béng bo kit BCA
(Thermo Scientific, Rockford, IL, USA).

2.5. Xac dinh hoat tinh tyrosinase
ngi bao

Té bao BIGF10 (1 x 10° té bao/
giéng) dugc cdy trong dia 6 giéng va u
trong 24 gio. Sau do, té bao dugc xur ly
v6o1 c6 hodc khong c6 100 nM a-MSH
va arbutin hodc dich chiét cam gao O cac
néng d6 khac nhau (0,01-100 pg/mL)

trong 72 gid tiép theo. Sau khi xu 1y, té
bao duoc rira ba 1an bang PBS va ly giai
bang dung dich radioimmunoprecipitation
assay (RIPA) buffer trong 30 phut. Sau khi
ly tam (14,000 rpm, 10 phut) 20 pL dich
ndi dugc nho vao dia 96 giéng, xur Iy véi
200 pL 0,1% L-DOPA vau ¢ 37 °C trong
30 phut. Hoat tinh tyrosinase dugc do ¢
budc song 475 nm va duge chudn hoa
theo ndng do protein tong so.

2.6. Tach RNA va RT-qPCR

Phan tich RT-qPCR dugc ap dung
dé danh gia mic do6 biéu hién mRNA
clia cic gen trong té bao BI6F10. RNA
tong sd duogc chiét tach tir té bao B16F10
bang bo kit TaKaRa MiniBEST Universal
RNA Extraction Kit (Takara Bio Inc.,
Kusatsu, Shiga, Japan). Tu 1 pg RNA
tong s6, cDNA duoc tong hop st dung
bd kit PrimeScript™ RT Reagent Kit
with gDNA Eraser (Takara Bio Inc.) theo
huéng dan cia nha san xuat. Phan ung
RT-qPCR duoc thuc hién voi cDNA, TB
Green Premix Ex Taq (Takara Bio Inc.),
va cac mdi dic hidu cho cac gen lién quan
dén melanocyte bao gdm yéu t6 phién
ma Mitf, tyrosinase (Tyr), Trp-1 va Trp-2.
Trong tit ca cac thi nghiém, cDNA cua cac
gen Mitf, Tyr, Trp-1 va Trp-2 duge khuéch
dai theo chuong trinh: 94 °C trong 10
phut; 45 chu ky gdm 94 °C trong 15 gidy,
60 °C trong 1 phut; tiép theo 12 95 °C trong
10 giay, 65 °C trong 60 gidy, va 97 °C
trong 1 gidy. Thong tin chi tiét vé& cac moi
RT-gqPCR duogc liét ké trong bang 1.

Bdng 1. Trinh tw cac doan moi (chudt) dwege sir dung trong RT-gPCR

Tén moi Loai moi

Trinh tu (5’ to 3°)

Xudi GCTCACGGACAAGATCAGCTC

Dr

Ngugc TTGCCAGCTTGTTCTCCTTGG

Xudi GCCACAAGGAGGTTAGAAGACATAC

Trp-1

Nguoc CTTCCAAGGATTCACAGACCACTC

Xudi AGACGGAACACTGGACTCTCAAG

Trp-2

Nguoc CAAGTTGCTCTGCGGTTAGGAAG

Xudi CATCACGCATCTTGCTACGC

Mitf

Nguoc GACGGGTAACTTAAGGACTTCCA

Xudi TGCCACCAGAAGACTGTGG

Gapdh

Nguoc AGCTTCCCGTTCAGCTCAGG




2.7. Phan tich théng ké

Tt ca dir liéu duoc phan tich bang
phuong phap kiém dinh T-test trén phan
mém Microsoft Excel. Gia tri p nhé hon
0,05 dugc xem la c6 y nghia thong ké.

II1. Két qua nghién ciru va thao luin

3.1. Anh hwéng ciia dich chiét
cam gao toi khd nang song cua té bao
melanocytes

150
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Hinh 1. Anh huéng ciia nong do CG dén
kha néing song ciia té bao B16F10 sau 72
gio xu ly

Té bao BI16F10 dugc diéu tri voi
dich chiét cam gao & cac nong do khac
nhau (0,01-100 ug/mL) Sau 72 gio kha
nang song sot cua té bao B16F10 duogc do
bang phuong phap MTT. Két qua dugc
trinh bay dudi dang trung binh + do 1éch
chuin, véi *#*p < 0,001 so voi nhom
khong xur 1y.

Xét nghiém MTT da dugc st dung
dé danh gia doc tinh cta dich chiét cam
gao trén té bao B16F10. Nhu duogc thé
hién trong Hinh 1, CG khong gay doc tinh
té bao ¢ nong do tir 0,01-100 pg/mL. Tuy
nhién ¢ nong d6 1000 pug/mL dich chiét
CG lai gay doc ddi véi té bao BI6F10,
lam giam kha ning sdng sot xudng con
62,24%. Do @0, trong cac thi nghiém tiép
theo, chiing t6i da tién hanh st dung CG
t6i ndng do t6i da 100 pg/mL.

3.2. Kha nding irc ché sw tong hop
melanin ciia dich chiét cdim gao trén
dong té bao BI6F10

Pé danh gia tac dong coa CG lén
qua trinh tong hop melanin, cac té bao u
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hic t6 BI6F10 di duoc xtr 1y voi cac ndng
do khéc nhau cua CG (0, 12,5, 25, 50, 100
ng/mL) hodc arbutin (ddi chimg dwong)
trong 48h dé xac xac dinh luong melanin
hinh thanh. Két qua & hinh 2 cho thay
arbutin ¢ néng do 200 uM, dugc st dung
lam d6i chimg duong, thé hién hiéu qua
{rc ché melanin manh mg, giam ham lugng
melanin xudng khoang 51,9% so voi nhom
kich thich bang aMSH, véi ¥ nghia thong
ké cao (p < 0,01). Ham lugng melanin
cling bi giam ché dang ké khi diéu tri voi
dich chiét cam gao, voi hi¢u qua tang dan
theo liéu luong. Cu thé, ¢ 12,5 pg/mL, CG
bat dau lam giam melanin dang ké so voi
nhom o-MSH, va hiéu qua tang 1én ¢ 50
va 100 pg/mL (p < 0,01). Dic biét & ndng
d6 100 pg/mL CG lam trc ché khoang 60%
melanin so voi nhom a-MSH, diéu nay
cho thiy CG trc ché melanin hiéu qua cao
hon ca arbutin 200 UM (51,9%). Nhimng
két qua nay, goi ¥ rang CG chutra cac hop
chat tc ché melanin, c6 tiém nang dé tro
thanh nguyén liéu cua cac loai thuc cham
soc va diéu tri cac bénh lién quan dén
r6i loan melanin nhu: nam, tan nhang,
bac toc som, bénh Parkinson...

A

CG (ng/mL)
0 o-MSH  Arbutin  12.5 25 50 100

¢ 6 6 0 0 00
- - O A - ‘
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Ham krgng Melanin (%)
(2
o

o-MSH (1000M)
Arbutin (200pg/mL)
CG (ng/mL)

L BN
Hinh 2. Anh huéng cia CG dén san xudt
melanin trong té bao B16F10

Té bao BI16F10 duogc kich thich
bang o-MSH (100 nM) va dugc diéu tri
v6i CG & cac nong do khac nhau trong
72 gio, arbutin (200 pg/mL) dugc su
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dung lam ddi ching duong. Két thuc thu
nghiém, té bao B16F10 duogc thu nhan
(hinh 2A) va ham lugng melanin (hinh
2B) dugc do & budc song 405 nm. Két
qua duoc biéu thi dudi dang gia tri trung
binh + do 1éch chuan tir ba thi nghiém
doc 1ap. Y nghia thong ké duoc ky hiéu
nhu sau: #P<0,001 so véi nhom dbi
chung khong xur ly; *P<0,05, **P<0,01,
*¥*%P<0,001, ****P<0,0001 so véi nhom
duoc kich thich boi a-MSH.

3.3. Khi ndng ikc ché hoat djng
engyme tyrosinase cua dich chiét cam gao

Enzyme tyrosinase la mot enzyme
oxy hoa chtira dong (copper-containing
oxidase) dugc tim thiy rong rii trong
nhiéu loai, bao gém vi sinh vat, thuc vat,
dong vat va con nguoi. Day la enzyme
chinh tham gia vao qua trinh sinh téng
hop melanin, mot nhém sac t6 tu nhién
chiu trach nhiém cho mau séc cua da, toc,
mit va bao vé té bao khoi tac hai cua tia
UV. Hoat dong cua tyrosinase dugc diéu
hoa boi nhidu yéu t6, bao gébm a-MSH,
tia UV, va cac chét e ché hodc kich hoat
enzyme (Slominski & cong su, 2004). Do

200+
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vai tro cdt 16 trong viéc san xuét melanin,
tyrosinase la muyc ti€u quan trong trong
cac nghién ciru vé réi loan sic t6 da (nhu
tang sac td hodc bach tang) va trong nganh
cong nghiép my phdm dé phat trién cac
san pham lam sang da. Kha nang (¢ ché
hoat dong enzyme Tyrosinase cua dich
chiét cam gao trong té bao B16F10 dugc
kich thich béi aMSH duoc thé hién & hinh
3. Két qua nghién ctru cho thay dich chiét
cam gao (CG) c6 kha ning tc ché dang
ké su hoat dong cua enzyme tyrosinase
trong té bao B16F10 duoc kich thich bai
a-MSH, va hiéu qua trc ché nay phu thude
vao liéu luong. Pang cht ¥ ¢ nong d6 25
ng/mL kha ning trc ché tyrosinase cia CG
dd ngang bang nhoém dbi chung arbutin
& nong d6 200 pg/mL giam tir 165,4%
xudng con khoang 136% so v6i nhom chi
kich thich bang o-MSH. Pic biét nhat khi
diéu tri v6i 100 pg/mL CG, mirc do hoat
dong cua tyrosinase dat ngang bang voi
nhom khong diéu tri, khong c6 kich thich
o-MSH. Piéu nay chimg minh kha ning
trc ché enzyme tyrosinase ctia CG va tiém
ning ngan ngira ting sic to cua CG.

a-MSH (100nM) - +
Arbutin (200pg/mL)
CG (pg/mL)

] ]
+ + + +

125 25 50 100

Hinh 3. Anh hiong ciia CG dén hoat dong ciia enzyme tyrosinase trong té bao B16F10

Té bao B16F 10 dugc kich thich bang
o-MSH (100 nM) va duoc diéu tri véi CG
& cac nong d6 khac nhau trong 72 gio,
arbutin (200 pg/mL) dugc st dung lam
dbi chimg dwong. Két thiic thir nghiém,
té bao BI6F10 duwgc xtr 1y va hoat tinh

tyrosinase dugc do ¢ budc song 475 nm.
Két qua duoc trinh bay dudi dang trung
binh + d¢ léch chudn cua ba thi nghiém
doc lap. ###P<0,001 so véi nhom khong
xu ly; *P<0,05, **P<0,01, ***P<0,001,
****%P<(0,0001 so voi nhom o-MSH.



3.4. Anh hwéng ciia chiét xuit cam
gao lén biéu hign gen Mitf, Tyr, Trp-1,
Trp-2 trong té bao B16F10

Melanin, mot nhém sic t6 polymer
phtic tap, dong vai tro thiét yéu trong viée xac
dinh mau sdc cua da, toc va mit, déng thot
cung cap kha ning bao vé chdng lai tia cuc
tim (UV), stress oxy hoa va diéu hoa mién
dich. Melanin dugc tong hop chu yéu trong
cac té bao melanocyte thong qua qué trinh
melanogenesis, dién ra trong cic bao quan
chuyén biét goi 1a melanosome. Con duong
sinh tong hop niy dugc didu hoa chit ché boi
mdt mang ludi cac gen va enzyme, bao gdm
Mitf, Tor, Trp-1, va Trp-2 (Lin & Fisher, 2007).

Pé nghién ciu anh hudng cua
dich chiét cam gao (CG) lén qua trinh
melanogenesis, ching t6i da danh gia
mic do biéu hién mRNA cua cic gen
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melanogenic chinh (Mitf, Tyr, Trp-1 va
Trp-2) trén té bao B16F10 bing phuong
phap qPCR thoi gian thye (Hinh 4). Kich
thich bang a-MSH lam ting dang ké biéu
hién cia tat ca cac gen duoc kiém tra, voi
Mitfting cao nhat & mirc 8,85 lan, tiép theo
1a Tyr (2,18 lan), Trp-1 (1,59 1an) va Tip-
2 (1,58 1an) so v6i nhom dbi chimg khong
xtr 1y. Nguoc lai, xir Iy bang chiét xuat CG
lam giam biéu hién cac gen nay theo cach
phu thudc nf‘mg d0 so voi nhom kich thich
bang a-MSH. Dic biét, & ndng d6 100 pg/
mL, CG thé hién tac dung tic ché manh hon
so voi arbutin, chat dbi chimg dwong (Hinh
4). Nhitng két qua nay cho thay CG trc ché
hiéu qua qua trinh melanogenesis thong
qua viéc diéu hoa giam hoat dong phién
ma cua Mitf va biéu hién cua cic enzyme
melanogenic, nhan manh tiém nang cua
CG nhu mét tac nhan lam sang da hiéu qua.
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Hinh 4. Anh huéng cia dich dich chiét cam gao dén biéu hién gen lién quan dén tong hop
melanin trong té bao B16F10

Té bao B16F10 duoc xur 1y hoic
khong xtr 1y voi1 aMSH (100 nM) cung véi
CG (12,5 - 100 pg/mL) hoac arbutin (200
pg/mL) trong 2 gio va 24 gi0. Sau khi thuc
hién xur 1y, mirc d6 biéu hién mRNA cua
cac gen Mitf (A), Tyr (B), Trp-1 (C) va
Trp-2 (D) duoc xac dinh va chuan hoa dua

trén murc biéu hién cua gen GAPDH. Két
qua duoc thé hién dudi dang gia tri trung
binh + d6 léch chuan tir ba thi nghiém
doc lap. ##P<0,0001 so v&i nhom khong
xu ly; *P<0,05, **P<0,01, ***P<0,001,
*#*+%P<0,0001 so véi nhom kich thich
bang a-MSH.
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IV. Két luan va Kkién nghi
Nghién ctru da danh gia kha nang trc
ché téng hop sdc to melanin cua dich chiét
cam gao (CG) trén dong té bao melanoma
B16F10, hudng t61 img dung trong my
pham lam sang da an toan va hiéu qua.
Két qua cho thiy CG khong gay doc tinh
trén té bao B16F10 & nong do 0,01-100
pg/mL, nhung lam giam 62,24% kha
ning séng sot & 1000 pg/mL. O nong do
100 pug/mL, CG trc ché 60% ham luong
melanin, vuot troi hon arbutin (51,9% ¢
200 pM) véi y nghia thdng ké (p < 0,01),
va uc ché 43,8% hoat dong tyrosinase.
Phan tich RT-qPCR chi ra CG giam biéu
hién mRNA cua cac gen Mitf, Tyr, Trp-1
va Trp-2 theo cach phu thudc néng do, dac
biét e ché manh Mitf (giam 8,85 lan so
v6i nhom a-MSH), ching minh tac dong
diéu hoa phién mi trong melanogenesis.
Nhirng phat hién nay khang dinh tiém
ning cua CG, trong trc ché ting sic t6 da,
cung cap co so khoa hoc dé khai thac cam
ga0 - phé phdm nong nghiép doi dao &
Viét Nam - cho nganh my pham.
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EVALUATION OF THE INHIBITORY EFFECT
OF RICE BRAN EXTRACT ON MELANIN SYNTHESIS IN
B16F10 MELANOMA CELL LINE

Nguyen Thi Huong?, Nguyen Thanh Chung’, Do Phuong Khanh?,
Dang Bao Son’, Nguyen Thi Hué’, Ta Thi Thu Thuy?

Abstract: This study assesses the potential of rice bran extract in inhibiting melanin
synthesis by suppressing the activity of the tyrosinase enzyme and the expression of genes
involved in melanin biosynthesis, aiming to develop safe and effective skin-lightening products.
Rice bran extract (CG) was obtained using a maceration method with 70% ethanol as the
solvent. Experiments were conducted on B16F 10 melanocytes to assess the inhibitory effects
of rice bran extract on melanin production and tyrosinase activity. The results demonstrated
that rice bran extract reduced melanin production by 60% and inhibited tyrosinase activity by
43.8% at a concentration of 100 ug/mL compared to the control group. Molecular mechanism
studies revealed that rice bran extract suppresses melanin synthesis by downregulating the
expression of genes encoding the microphthalmia-associated transcription factor, tyrosinase,
tyrosinase-related protein-1, and tyrosinase-related protein-2. These findings suggest that
rice bran extract holds significant potential for reducing skin hyperpigmentation and could

be applied in the development of skin-lightening cosmetics.

Keywords: BI6F10, melanin, rice bran, tyrosinase
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