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Abstract: The genus Litsea (Lauraceae family) represents a rich source of polyphenolic compounds
with significant therapeutic potential. This comprehensive review synthesizes current knowledge on
polyphenol composition, extraction and analytical methods, and molecular mechanisms underlying
the biological activities of Litsea species. A total of 126 polyphenol compounds have been isolated
and characterized from various Litsea species, including 67 flavonoids, 46 lignans, 8 phenolic acids
and related compounds, and 5 coumarins. Ultrasound-assisted extraction (UAE) demonstrated the
highest efficiency with total phenolic content (TPC) of 276.38+11.88 mg GAE/g and total flavonoid
content (TFC) of 72.5346.43 mg QE/g in Litsea cubeba. Advanced analytical techniques including
UPLC-Q-TOF-MS/MS, UHPLC-MS, and NMR have been successfully applied for structural
identification. The extracts and isolated compounds exhibit potent antioxidant activity, o-
glucosidase inhibition, in vivo hypoglycemic effects in STZ-diabetic mice, cytotoxic activity against
cancer cell lines, and analgesic effects through inhibition of substance P signaling in the spinal cord.
However, detailed molecular mechanistic data on NF-kB, MAPK, Nrf2, and caspase pathways remain
limited. This review identifies promising compounds for drug development and proposes future research
directions focusing on mechanistic studies, bioavailability enhancement, and clinical trials.
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Polyphenol tu chi Litsea: Hoa thuc vat, phuong phap phan tich
va co ché phan tir lam nén tang cho tiém ning diéu tri
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Tom tat Chi Litsea (ho Lauraceae) la ngudn polyphenol phong phi véi tiém nang diéu tri  dang ké.
Bai tong quan nay tong hop kién thirc hién tai vé thanh phan polyphenol, phwong phap chiét xuat va
phan tich, ciing cac co ché phén tir 1am nén tang cho hoat tinh sinh hoc cua céc loai Litsea. Tong
cong 126 hop chét polyphenol da dugc phén 1ap va xac dinh tir cac loai Litsea, bao g6m 67 flavonoid,
46 lignan, 8 axit phenolic va cac hop chét lién quan, va 5 coumarin. Chiét xuat hd trg siéu am cho
hiéu suét cao nhat v6i tong ham luong phenolic (TPC) 276,38+11,88 mg GAE/g va tong ham luong
flavonoid (TFC) 72,53+6,43 mg QE/g & Litsea cubeba. Cac ky thuat phan tich tién tién nhu UPLC-
Q-TOF-MS/MS, UHPLC-MS va NMR da dugc tmg dung dé xac dinh ciu triic. Cac chiét xut va
hop chat phan 1ap thé hién hoat tinh chong oxi hoa manh, trc che a-glucosidase, tdc dung ha duong
huyet in vivo ¢ chudt dai thao dudng STZ, hoat tinh gy doc té bao va hoat tinh giam dau thong qua
{rc ché tin hiéu substance P & tily song. Tuy nhién, dit liéu co ché phén tir chi tiét vé cac con dudng
NF-kB, MAPK, Nrf2 va caspase con han ché. Bai tong quan xac dinh cac hop chét tiém nang cho
phat trién thube va dé xuit huéng nghién ctru twong lai tip trung vao nghién ciru co ché, sinh kha

dung va thir nghiém lam sang.

Tir khéa: Litsea, polyphenol, hoat tinh chdng oxi hoa, co ché phan ti, tiém nang diéu tri.

1. Mé dau

Chi Litsea Lam. thudéc ho Lauraceae, mot
trong nhirng ho thuc vat quan trong nhét trong hé
thuce vat nhiét 61 va can nhiét d61. Ho Lauraceae
bao gdm khoang 50 chi va hon 2.500 loai phan
b rong khip cac viing nhiét d6i va can nhiét d6i
trén toan thé gidi [1]. Chi Litsea 1a mot trong
nhiing chi 16n trong ho nay, vaéi khoang 200-400
loi [2]. Cac loai Litsea phan bd chu yéu ¢ chau
A nhiét d6i va can nhiét d6i, dic biét tap trung &
Trung Quéc, An b9, bong Nam A va Nhat Ban
[3]. Cac lodi Litsea thuong 1a ciy gd hodc cay
bui thuong xanh, véi 14 don, phién 14 nguyén, co
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mui thom dic trung khi nghién nat. Hoa nho,
thuong moc thanh cum, don tinh hodc ludng
tinh. Qua 13 qua mong hinh cau hodc hinh elip
[4]. M6t s6 loai Litsea quan trong vé mat kinh té
va y hoc bao gdbm L. cubeba (Mang tang), L.
glutinosa, L. japonica, L. coreana va L. firma [5].

Polyphenol 14 mét nhém 16n cac hop chat
thuc vat thir cép duoc dac trung bdi su hién dién
ctia nhiéu nhom phenol trong cdu tric phan tir.
Chung déng vai tro quan trong trong co ché
phong vé cua thuc vat chéng lai stress sinh hoc
va phi sinh hoc, bao gdm birc xa UV, nhiém
trung vi sinh vat va ton thuong co hoc [6]. Tir
goc d6 y hoc va dinh dudng, polyphenol da thu
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hut su cha y dang ké do cac hoat tinh sinh hoc da
dang va tiém nang diéu tri bénh [7]. Cac nghién
ctru dich té hoc va 1am sang da ching minh mbi
lién quan giita tiéu thy thyc pham giau
polyphenol va giam nguy co mic cac bénh man
tinh nhu bénh tim mach, dai thao duong type 2,
ung thu va cac bénh thoai hoa than kinh [8]. Co
ché bao vé cua polyphenol bao gom hoat tinh
chdng oxi héa, diéu hoa con dudng tin hiéu té
bao, diéu chinh biéu hién gen va twong tac voi hé
vi sinh vét duong rudt [9].

Trong bdi canh chi Litsea, polyphenol dong
vai tr0 trung tam trong cac hoat tinh dugc ly
dugc ghi nhan trong y hoc ¢b truyén va duoc xéac
nhan boi cac nghién ctru khoa hoc hién dai [10]
[11]. Trong bai bao nay, chung t6i tong hop, cép
nhat nhimg két qua nghién ctru dén thoi diém
hién nay nhim co s hoa dir liéu thuén tién, dé
dang cho cong tac tra ctru, nghién ctru sau hon
vé hoéa thuc vat, duge ly va co ché phéan tu cua
polyphenol tir chi Litsea.

2. Phuong phap téng quan tai liéu

Cac tai litu nghién ctru lién quan vé
polyphenol tir cac loai Litsea da dugc tim kiém
toan dién. Nhiéu co s& dit lidu dién tir d3 duge
tim kiém c6 hé théng, bao gém PubMed, Web of
Science, Scopus, Google Scholar va SciFinder.
Chién lugc tim kiém str dung két hop céc tir khoa
va thuat nglr Medical Subject Headings (MeSH)
lién quan dén chi Litsea va cac hop chit
polyphenol. Céc tir khéa da duogc str dung trong

nhiecu két hgp khic nhau: “Litsea”,
polyphenol” “flavonoid”, “lignan”, “phenolic
acid”, “coumarin”, “phytochemistry”,
“biological activity”, “antioxidant”, ‘“anti-
inflammatory”, “anticancer”, ‘“antidiabetic”,
“molecular mechanism”, ‘“Nrf2”, “NF-xB”,
“MAPK?”, “caspase”, “extraction”, “analytical

methods”, “HPLC”, “LC-MS”, va “NMR”. Céc
toan tir Boolean (AND, OR) da dugc sir dung dé
tinh chinh két qua tim kiém. Céc nghién ciru
dugc dua vao néu dap ng cac ti€u chi sau: i) Cac
bai bao nghién ciru gbc, bai tong quan hogc
chuong sach dugc danh gia ngang hang xuat ban
bang tiéng Anh hodc tiéng Viét; ii) Tap trung vao

hoa thyuc vat, phuong phap chiét xuét, ky thuat
phén tich hodc hoat tinh dugc 1y cua cac hop chat
polyphenol tir cac loai Litsea; iii) Cung cap dir
lidu vé co ché phén tir tac dung, bao gdm cac con
duong tin hi€u nhu Nrf2, NF-xB, MAPK va
chudi caspase; iv) Cac nghién ciru in vitro va in
vivo déu duoc xem xét dén nam 2025.

3. Phwong phap chiét xuit va phén tich
Polyphenol

3.1. Phuong phdp chiét xudt

Hiéu qua chiét xuit polyphenol tir chi Litsea
phu thudc vao nhidu yéu t6 bao gdm phuong
phap chiét xuit, dung méi, nhiét do, thoi gian va
ty 1& nguyén liéu/dung moi. Cac nghién clru gan
day da so sanh nhleu phuong phap chiét xuat
khac nhau dé t6i wu hoa hiéu sudt thu hdi
polyphenol.

i) Chiét xuit hd trg siéu am (UAE-
Ultrasound-Assisted Extraction) da duoc chung
minh 14 phuong phap hiéu qua nhit cho chiét
xuit polyphenol tir L. cubeba [12]. Nghién ctru
ctia Hoang va cong su (2023) cho thay UAE dat
tbng ham lwong phenolic (TPC) cao nhét la
276,38+11,88 mg GAE/g va tong ham lugng
flavonoid (TFC) la 72,53+6,43 mg QE/g [12].
Co ché cia UAE dua trén hiéu tao bot khi nhéo
trong dung moi dudi tadc ddng cla song si€u am.
Qua trinh nay tao ra 4p suét va nhiét do cuc bod
cao, pha vd thanh té bao thuc vat va tang cuong
su khuéch tan ciia cac hop chat hoa tan vao dung
moi [13]. Uu diém ctia UAE bao gém thoi gian
chiét xuat ngan (thuong 20-60 phit), nhiét do thap
(giam phan huy nhiét), va hiéu suat cao [14].

ii) Chiét xuat hd tro vi song (Microwave-
Assisted Extraction - MAE) 1a phuong phép thu
hai hiéu qua, MAE st dung nang lugng vi song
dé gia nhiét nhanh va dong déu, tao ap suit bén
trong té bao thuc vat, din dén pha v thanh té
bao va giai phong cac hop chat polyphenol [15].
Uu diém ciia MAE 1a thoi gian chiét xut rat
ngan (5-20 phat), tiéu thu dung moi thp, gia
nhiét ddng déu va c6 chon loc, hiéu suat cao [16].

iii) Phuong phap ngam chiét truyén thong
(Maceration Extraction - ME) dat TPC



4 N. T. Mai et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences

198,45+8,76 mg GAE/g va TFC 52,34+4,12 mg
QE/g, thap hon dang ké so voi UAE va MAE
[12]. Mic du hiéu suit thip hon, ME van duoc
sir dung rong rdi do don gian, khong can thiét bi
dac biét va phu hop cho quy mé nho [17]. Thong
s6 ME la dung méi (Ethanol 70% hoic methanol
80%), thoi gian (24-72 gio), nhiét d¢ (nhiét do
phong hoac 40°C), ty 1€ nguyén li¢u/dung mdi
(1:10 dén 1:20 (w/v)), lic dinh ky dé tang hiéu qua.

iv) Chiét xuat Soxhlet (Soxhlet Extraction -
SE) 1a phuong phép chiét xuét lién tuc voi dung
moi duge tudn hoan nhiéu 1an, dam bao chiét
xuit hoan toan cac hop chat [18]. Nhuoc diém
cua SE la thoi gian dai (6-24 gio), nhiét do cao
(nhiét d6 soi cia dung moi), tiéu thuy dung moi 16n,
c6 thé phan huy cac hop chét nhay nhiét [19].

v) Lua chon dung méi dong vai trd quan
trong trong hiéu qua chiét xuét polyphenol. Cac
nghién ctru cho théy ethanol 70% la dung moi t6i
wu cho chiét xuit polyphenol tong tu Litsea.
Methanol 80% hiéu qua cho chiét xuat flavonoid
[20]. Nudc chibt xuat tbt cac glycoside nhung
kém hiéu qua cho aglycone [21]. Acetone 70%
phtt hop cho chiét xuét proanthocyanidin [22].
Ethyl acetate va n-butanol duogc sir dung cho
phan doan va tinh ché [23]. P phan cuc cua
dung moi anh huong dén kha ning hoa tan cac
polyphenol khac nhau. Hon hop dung méi hiru
co-nuGe thuong cho hiéu qua tét nhat do can
bang giira kha nang hoa tan polyphenol va xdm
nhap vao mo thuc vat [24].

3.2. Phuong phdp dinh luong

i) Pinh lugng tong ham lugng phenolic
(TPC) 1a phuong phap phd bién nhat dé dinh
lugng TPC [25]. Nguyén tic dua trén phan tng
oxi hoéa-khir giita cac nhom phenolic va thudc
thr  Folin-Ciocalteu  (hdén  hop  acid
phosphomolybdic va phosphotungstic), tao phurc
mau xanh do dugc ¢ budc séng 765 nm [26].
Quy trinh gdm pha lodng mau chiét xuét; thém
thudc thir Folin-Ciocalteu; sau 3-5 phut, thém
Na2COs 7,5%; u 30-120 phut & nhi¢t do phong
trong tdi; do absorbance & 765 nm; tinh toan dwa
trén duong chudn axit gallic. Két qua dugc biéu
thi dudi dang miligam axit gallic twong duong
trén mot gam chiét xudt kho (mg GAE/g) [27].

Phuong phap nay don gian, nhanh chong nhung
khong dic hiéu cho polyphenol, c¢6 thé bi nhidu
boi cac chét khir khac nhu axit ascorbic, duong
khtr va protein [28].

ii) Pinh lugng téng ham luong flavonoid
(TFC). Phuong phap do mau nhom clorua dugc
st dung rong rai dé dinh lugng TFC [29].
Nguyén tic dua trén phan tng tao phirc mau giita
AICls va cac nhéom hydroxyl va carbonyl cia
flavonoid, do ¢ budc song 415 nm hoac 510 nm
[30]. Quy trinh gdm pha lodng méu chiét xuit;
thém NaNO: 5%; sau 5 phut, thém AICls 10%;
sau 6 phut, thém NaOH 1M; do absorbance ngay
1ap tirc 6 510 nm; tinh toan dya trén duong chuén
quercetin hodc catechin. Két qua dugc biéu thi
dudi dang mg quercetin (QE) hoac catechin (CE)
trén gram mau kho [31].

iii) Pinh lugng proanthocyanidin. Phuong
phéap butanol-HCI duoc st dung dé dinh lugng
proanthocyanidin (tannin ngung tu) [32]. Trong
diéu kién axit va nhiét, proanthocyanidin bi phan cét
thanh anthocyanidin ¢6 mau do, do ¢ 550 nm [33].

iv) HPLC dinh luong cho phép dinh lugng
ddng thoi nhiéu polyphenol riéng 16 v6i do chinh
xé4c va do nhay cao [34]. Cac diéu kién HPLC
dién hinh cho phan tich polyphenol tir Litsea: cot
C18 reversed-phase (250 mm x 4,6 mm, 5 pm);
pha dong Gradient cua axit formic 0,1% trong
nude (A) va acetonitrile (B); toc d6 dong 1,0
mL/phut; nhiét do ¢t 30-35°C; detector UV-Vis
(280 nm cho axit phenolic, 360 nm cho
flavonoid) hoiac DAD (Diode Array Detector)
[35]. Uu diém ciia HPLC 1a dinh lwong chinh xac
ting hop chét, phan tich dong thoi nhiéu hop
chét, do nhay va d¢ chon loc cao, co thé két hop
v6i MS dé dinh danh [36].

3.3. Phuong phdp dinh danh cdu tric

i) UPLC-Q-TOF-MS/MS 1a ky thuat tién
tién nhét dé dinh danh polyphenol [37-38]. K¥
thuat nay cung cap do phan giai cao (Xac dinh
chinh xac khéi lwong phan tir (mass accuracy <
5 ppm)), d6 nhay cao: Phat hién hop chat & nong
do rat thap (pg-ng), phén tich MS/MS (Cung cap
thong tin vé cau truc phan doan), thoi gian phan
tich ngin: Do ap suit cao (> 15.000 psi) [39].
Ché d6 ion hoa: ESI negative mode pht hop cho
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hau hét polyphenol (axit phenolic, flavonoid
aglycone); [ESI positive mode t6t cho
anthocyanidin va mot sb flavonoid glycoside [40].

ii) UHPLC-MS cung cap do phan giai cao va
thoi gian phén tich ngin [41]. K¥ thuat nay dac
biét hitu ich cho phan tich metabolomics,
screening nhanh cac hop chat polyphenol, dinh
luong ddng thoi nhidu hop chit, nghién ciu
pharmacokinetics [42].

iii)) NMR Spectroscopy la cong cu quan
trong nhat dé xac dinh cau trac hoan chinh cua
polyphenol, dic biét 1a cac hop chit méi [43].
Cac ky thuat NMR thuong dugc st dung la 'H-
NMR (Proton NMR) xéc dinh s6 lwong va vi tri
proton, xac dinh nhom chac (OH, OCHs,
aromatic H), phéan tich coupling pattern [44];
BC-NMR (Cacbon-13 NMR) xac dinh khung
carbon, phan biét carbon bac 1, 2, 3, 4, xac dinh
cacbon cacbonyl, aromatic, aliphatic [45]; 2D-
NMR vaéi COSY (Correlation
Spectroscopy) xac dinh coupling gilta cac
proton, HSQC (Heteronuclear Single Quantum
Coherence) lién két 'H-3C truc tiép, HMBC
(Heteronuclear Multiple Bond Correlation) lién
két 'H-33C qua 2-3 lién két, NOESY (Nuclear
Overhauser Effect Spectroscopy) xac dinh cu
hinh khong gian [46]. Ung dung: Cac nghién ciru
da st dung NMR dé xac dinh céu tric cia cac

lignan moi tu ddy litseaone A-Z tur L.
acuminatal/L. acutivena/L. morrisonensis [47].

iv) Cac ky thuat bd tro gdbm UV-Vis
Spectroscopy xac dinh loai flavonoid dya trén
Amax, Flavonol: 350-385 nm (Band I), 250-280
nm (Band II), Flavone: 310-350 nm (Band I),
250-280 nm (Band II), Flavanone: 275-295 nm,
khong c¢6 Band I 16 rang [48]; IR Spectroscopy
xac dinh nhém chtrc (OH, C=0, C=C, aromatic),
hd trg x4c dinh céu trac tong quat [49]; Circular
Dichroism (CD) xé4c dinh c4u hinh tuyét déi cua
cac hop chat chiral, quan trong cho lignan va
flavan-3-ol [50]; X-ray Crystallography xac dinh
cAu triic 3D hoan chinh, yéu cau tinh thé don chat
lugng cao, cung cap thong tin chinh xac nhat vé
cau truc [51].

4. Pa dang cAu tric polyphenol

Nghién ctru hoa thuc vat chi Litsea da xac
dinh dugc tong cong 126 hop chét polyphenol
(Hinh 1) vé6i cu trac da dang, phan anh sy phong
pht vé& mat hoa sinh cta chi nay. Cac hop chit
duoc phan loai thanh bdn nhém chinh: Flavonoid
(67 hop chét), Lignan (46 hop chét), Acid
phenolic va cac hop chit phenolic khac (8 hop
chat), va Coumarin (5 hop chat).

Phan bo Polyphenol trong cac loai Litsea

Flavonoid: 67 hop chat (53,2%)

(OH

oo CH ©
Haimenin { L coreana ) Apigenin
é Coumarin: 5 hop chét (4,0%)
{ L. coreana } { L. cubeba } L_i_.__(_i_fbg-_?_ba_.\,
HaC 070 HyC 070 HC 070
Umbelliferone Scopoletin Scopoletin

Lignan: 46 hop chét (36,5%)

] o

CH
Lignan (L. acuminata} Lignan

Axlt Phenollc 8 hop chét (6, 3%

L /HOD,\)L \ OD,\)L

\ Axit caffeic /-m_ ------- - Axit caffeic
Ho——— \L. morrisonensis) o
Ho—<: >—/<° “°j©/\)‘\ou
OH
HO
M9 Axit gallic Axit ferulic 6
/

Hinh 1. So d6 phin bé polyphenol trong cac loai Litsea
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4.1. Nhém Flavonoid (Hop chat 1-67)

Flavonoid 14 nhém polyphenol 16n nhat va
da dang nhit duoc phén 1ap tir chi Litsea, chiém
53% tong s6 hop chit. Nhom nay bao gdbm nhiéu
phan nhom cAu trac: flavonol, flavone,
flavanone, isoflavone, chalcone, flavan-3-ol va
anthocyanidin glycoside. CAu trac co ban cia
flavonoid gdm hai vong benzen (A va B) lién két
thong qua mot vong pyran di vong (vong C), tao
thanh khung C6-C3-C6.

i) Flavone va cac dan xuit (Hop chat 1-15).
Hop chat (1) Salvigenin (CisHisOs) 1a mot
flavone methoxy hoa dugc phan 1ap tir L. cubeba
[1]. CAu tric cia salvigenin chira bén nhom
methoxy tai cac vi tri 5, 6, 7 va 4', tao nén tinh
chat va m& cao va kha ning xuyén mang té bao
t6t. Hop chit (2) Epicatechin (CisH14Os) thudc
phan nhém flavan-3-ol, dugc tim thiy trong L.
szemaois [1]. Epicatechin 1a mét catechin véi
cau hinh stereochemical dic trung tai carbon C-
2 va C-3, thé hién hoat tinh chéng oxi hoa manh.
Hop chat (3) 5-Methylchalcone (CisH140) 1a mot
chalcone don gian tir L. polyantha [1]. Chalcone
¢6 cAu trac mach hé véi hai vong thom lién két
qua mot cau ndi o, B-unsaturated carbonyl, 14 tién
chat sinh téng hop cua cac flavonoid khac. Hop
chat (4) Pinocembrin chalcone (C1sHi204) dugc
phan lap to L. fruticosa [1]. Pay la dang
chalcone cua pinocembrin, v&i hai nhém
hydroxyl tai vi tri 2' va 4'. Hop chat (5) Alpinetin
(C16H1404) 1a mot flavanone tir L. rubescens [1],
¢6 chu tric vong C bdo hoa va mot nhoém
methoxy tai vi tri 7. Hop chat (6) Pinocembrin
(C1sH1204) 14 flavanone pho bién, dugc tim thiy
trong nhiéu loai bao gom L. pedunculata, L.
ichangensis, L. pungens va L. rubescens [1].
Pinocembrin c6 hai nhom hydroxyl tai vi tri 5 va
7. Hop chat (7) Flavokawin B (Ci7H1604) 12 mot
chalcone prenyl hoéa tr L. rubescens va L.
pedunculata [1]. Sy hién dién cua nhém prenyl
lam tang tinh wa m& va hoat tinh sinh hoc. Hop
chat (8) Linderol A (Cz6H300s) 12 mét flavonoid
prenyl hoa phtc tap tir L. cubeba va L. glutinosa
[1]. C4u trac chira hai don vi geranyl, tao nén dic
diém ciu trc doc dédo ctia nhom hop chat
linderol. Hop chit (9) Linderol B (Cz6H300s) 12
dong phan ctia linderol A, ciing dugc tim thdy

trong L. cubeba va L. glutinosa [1]. Sy khac biét
ndm & vi tri gdn ctia cac nhom prenyl. Hop chat
(10) Linderone (C21H2205) tr L. cubeba va L.
glutinosa [1] 1a mét flavonoid prenyl hoa voi
mot don vi geranyl, thé hién hoat tinh sinh hoc
dang chi y. Hop chat (11) Isolinderone
(C21H220s) 1a ddng phan cua linderone, duoc
phan lap tir L. cubeba [1]. Hop chit (12)
Demethyllinderone (Cz0H200s) tir L. cubeba [1]
la dan xuét demethyl cua linderone, voi mot
nhom methoxy bi loai bo. Hop chit (13)
Methyllinderone (C22H24Os) tur L. cubeba [1] 1a
dan xudt methyl hoa cua linderone. Hop chat
(14) Litseachromene (CzsH300s) tur L. cubeba [1]
¢6 cdu triic chromene phirc tap voi cac nhoém
prenyl. Hop chat (15) Kanakugiol (C20H220x) tir
L. cubeba [1] 1a mdt flavonoid prenyl héa véi
cAu trac doc dao.

ii) Flavonol va céac glycoside (Hop chét 16-
33). Hop chat (16) Quercetm (CisHi00v) la
flavonol quan trong nhét, dugc tim thiy trong L.
glutinosa va L. cubeba [1]. Quercetin c6 nam
nhom hydroxyl tai cac vi tri 3, 5, 7, 3' va 4, tao
nén hoat tinh chdng oxi hoa manh m&. Hop chit
7 Quercetin-3-0-B-D-glucoside
(Isoquercitrin) (C21H20012) tir L. glutinosa [1] la
dan xuét glycoside ctia quercetin véi glucose gin
tai vi tri C-3. Hop chit (18) Quercetin-3-O-a-L-
rhamnoside (Quercitrin) (C21H20011) tu L.
glutinosa [1] ¢6 thamnose gin tai vi tri C-3. Hop
chat (19) Quercetin-3-O-rutinoside (Rutin)
(C27H30016) tir L. glutinosa [1] chira disaccharide
rutinose (glucose-rhamnose) tai vi tri C-3. Hop
chat (20) Kaempferol (CisH100s) tir L. glutinosa
va L. cubeba [1] 1a flavonol v&i bdn nhom
hydroxyl tai vi tri 3, 5, 7 va 4'. Hop chit (21)
Kaempferol-3-O--D-glucoside ~ (Astragalin)
(C21H200m1) tu L. glutinosa [1] 1a glycoside cua
kaempferol. Hop chat (22) Kaempferol-3-O-a-
L-rhamnoside (Afzelin) (C21H20010) tur L.
glutinosa [1]. Hop chat (23) Kaempferol-3-O-
rutinoside (Nicotiflorin) (C27Hz0O15) tur L.
glutinosa [1]. Hop chat (24) Myricetin
(CisH10s) tr L. glutinosa [1] c6 sdu nhém
hydroxyl, 14 flavonol ¢6 hoat tinh chdng oxi hoa
manh nhat. Hop chit (25) Myricetin-3-O-B-D-
glucoside (Ca1H20013) tr L. glutinosa [1]. Hop
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chit  (26)  Myricetin-3-O-a-L-rhamnoside
(Myricitrin) (C21H20012) tir L. glutinosa [1]. Hop
chat (27) Myricetin-3-O-rutinoside (C27H30017)
tir L. glutinosa [1]. Hop chét (28) Isorhamnetin
(CisH120) tir L. glutinosa [1] 14 din xuit methyl
hoa cta quercetin tai vi tri 3'. Hop chat (29)
Isorhamnetin-3-O-B-D-glucoside (C22H22012) tur
L. glutinosa [1]. Hop chit (30) Isorhamnetin-3-
O-a-L-rhamnoside (C22H220n1) tr L. glutinosa
[1]. Hop chit (31) Isorhamnetin-3-O-rutinoside
(Narcissin) (C2sH32016) tir L. glutinosa [1]. Hop
chit  (32) Hyperoside (Quercetin-3-O-
galactoside) (C21H20012) tu L. glutinosa [1] co
galactose thay vi glucose. Hop chit (33)
Avicularin (Quercetin-3-O-a-L-
arabinofuranoside) (C20Hi:Ou1) tir L. glutinosa
[1] chtra arabinose.

iii) Cac flavonoid khac (Hop chat 34-67).
Hop chét (34) Catechin (CisHisOs) tir L.
glutinosa [1] 14 flavan-3-ol quan trong. Hop chét
(35) Gallocatechin (CisH14O7) tir L. glutinosa [1]
¢6 thém mot nhom hydroxyl so véi catechin.
Hop chét (36) Epigallocatechin (CisHi4O-) tir L.
glutinosa [1] 1a epimer cua gallocatechin. Hop
chit (37) Epicatechin gallate (C22HisOuo) tir L.
glutinosa [1] 1a ester cua epicatechin vai gallic
acid. Hop chét (38) Epigallocatechin gallate
(EGCG) (C22HisOn1) tr L. glutinosa [1] 1a
catechin gallate quan trong nhéat. Hop chat (39)
Procyanidin B1 (Cs0Hz26O12) tir L. glutinosa [1] 1a
dimer cia epicatechin. Hop chat (40)
Procyanidin B2 (CsoHz26O12) tir L. glutinosa [1] 1a
dong phan cua procyanidin B1. Hop chat (41)
Procyanidin C1 (CasHssOns) tir L. glutinosa [1] 1a
trimer cua epicatechin. Hop chat (42) Cyanidin-
3-O-glucoside (Kuromanin) (C21H21011") tr L.
glutinosa [1] 1a anthocyanidin glycoside. Hop
chat (43) Delphinidin-3-O-glucoside (Myrtillin)
(C2:H21012") tir L. glutinosa [1]. Hop chat (44)
Pelargonidin-3-O-glucoside (Callistephin)
(C2:H21010") tir L. glutinosa [1]. Hop chit (45)
Naringenin (CisHi20s) to L. cubeba [1] la
flavanone v&i ba nhom hydroxyl. Hop chat (46)
Naringin (Cx7H32014) tor L. cubeba [1] la
glycoside cta naringenin. Hop chat (47)
Hesperidin (Ca2sH34015) tor L. cubeba [1] la
glycoside cua hesperetin. Hop chat (48)

Eriodictyol (CisHi206) tir L. cubeba [1] la
flavanone véi bon nhom hydroxyl. Hop chit (49)
Taxifolin (Dihydroquercetin) (CisHi207) tr L.
cubeba [1] la dang dihydro cua quercetin. Hop
chit (50) Aromadendrin (Dihydrokaempferol)
(CisH1206) tir L. cubeba [1]. Hop chat (51)
Apigenin (CisH100s) tir L. cubeba [1] 1a flavone
don gian. Hop chét (52) Luteolin (CisHioOs) tir
L. cubeba [1] c6 thém mot hydroxyl so véi
apigenin. Hop chat (53) Chrysin (CisH10Ox) tir L.
cubeba [1] 12 flavone v&i hai hydroxyl. Hop chit
(54) Baicalein (CisH100s5) tir L. cubeba [1]. Hop
chit (55) Wogonin (CisH120s) tir L. cubeba [1]
1a din xudt methyl cta baicalein. Hop chit (56)
Acacetin (CisH120s) tir L. cubeba [1]. Hop chat
(57) Diosmetin (CisH1206) tir L. cubeba [1]. Hop
chit (58) Genkwanin (CisH120s) tir L. cubeba
[1]. Hop chét (59) Rhamnetin (CisHi20-) tir L.
glutinosa [1]. Hop chét (60) Galangin (C1sHi100s)
tir L. cubeba [1] 1a flavonol don gian. Hop cht
(61) Fisetin (CisH1006), hop chét (62) Morin
(C15H1007), th Ché(lt (63) Robinetin (C15H1007),
hop chit (64) Gossypetin (C1sH100s), hop chat
(65) Herbacetin (CisHi007), hop chit (66)
Patuletin (CisH120s), hop chat (67) Spinacetin
(Ci6H1207) tir L. glutinosa [1].

4.2. Nhém Lignan (Hop chat 68-113)

Lignan 12 nhom polyphenol thir hai 16n nhat
tir chi Litsea, voi 46 hop chat chiém 36,5% tong
sO. Lignan c6 cau trac dic trung C6-C3-C3-C6,
duoc hinh thanh tir su ghép d6i oxi hoa cta hai
don vi phenylpropanoid. Nhém nay thé hién sy
da dang ciu tric dang ké, dic biét 1a day
litseaone A-Z ddc dao tu phtic hop loai L.
acuminata/L. acutivena/L. morrisonensis.

i) Cac Litseaone (Hop chit 68-97). Day
litseaone 14 nhom lignan dac trung va déc dao
cua chi Litsea, dugc dit tén theo thir tu bang chit
cai tir A dén Z. Cac hop chit nay chu yéu duoc
phan lap tu phtc hop loai L. acuminata, L.
acutivena va L. morrisonensis. Hop chat (68)
Litseaone A tu L. acuminata/L. acutivenal/L.
morrisonensis [1]1a lignan dau tién trong ddy, co
cdu tric dibenzocyclooctadiene. Hop chat (69-
93): Litscaone B-Z tt L. acuminatal/L.
acutivena/L. morrisonensis [1]. Hop chat (94-
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97): Litseaone Al-A4 tou L. acuminata/L.
acutivena/L. morrisonensis [1].

ii) Lignan khac (Hop chat 98-113). Hop chit
(98) Sesamin (C20H1806) to L. cubeba va L.
glutinosa [1] 1a lignan furofuran phd bién. Hop
chat (99) Sesamolin (C20H1sO7) tir L. cubeba [1]
1a dan xuét oxi hoa cua sesamin. Hop chét (100)
Pinoresinol (C20H2:06) tur L. glutinosa [1] la
lignan furofuran véi hai nhém hydroxyl. Hop
chat (101) Syringaresinol (C22HzOs) tir L.
glutinosa [1] ¢6 cac nhom methoxy bd sung.
Hop chét (102) Medioresinol (C21H240-) tir L.
glutinosa [1]. Hop chat (103) Lariciresinol
(C20H2406) tur L. glutinosa [1] la lignan
tetrahydrofuran. Hop chat (104)
Secoisolariciresinol (C20H260s) tit L. glutinosa
[1] 12 dang mach h¢ cua lariciresinol. Hop chat
(105) Matairesinol (C20H220¢) tir L. glutinosa [1]
1a lignan dibenzylbutyrolactone. Hop chét (106)
Arctigenin (C21H2406) tir L. glutinosa [1] ¢c6 mot
nhom methoxy. Hop chit (107) Trachelogenin
(C20H206) tir L. glutinosa [1]. Hop chat (108)
axit Nordihydroguaiaretic (NDGA) (CisH2204)
tir L. cubeba [1] 1a lignan mach hé. Hop chit
(109) Magnolin (C23H2:O7) tir L. glutinosa [1] 1a
lignan tetrahydrofuran glycoside. Hop chit (110)
Lirioresinol B (C20H240¢) tit L. glutinosa [1].
Hop chit (111) Eudesmin (C22Hz0s) tir L.
cubeba [1] 1a lignan furofuran dimethoxy. Hop
chat (112) Fargesin (C21H24Os) tir L. cubeba [1].
Hop chit (113) Yangambin (C22H260s) tir L.
glutinosa [1] 1a lignan benzodioxane.

4.3 Nhom Acid phenolic va cdac hop chat
phenolic khac (Hop chat 114-121)

Nhom nay bao gdbm 8 hop chét (6,3% tong
s0), chi yéu 1a cac acid phenolic don gian va din
xuit ciia ching. Céac acid phenolic ¢o vai tro
quan trong trong hoat tinh chdng oxi hoa va la
tién chéat sinh tong hop cua nhiéu polyphenol
phirc tap hon. Hop chit (114) axit Gallic
(CsHeOs) tir L. glutinosa va L. cubeba [1] 1a axit
hydroxybenzoic v6i ba nhom hydroxyl & vi tri 3,
4, 5. Hop chat (115) Protocatechuic acid
(C:HeO4) tu L. glutinosa [1] c6 hai nhém
hydroxyl & vi tri 3, 4. Hop chét (116) axit p-
Hydroxybenzoic (C7HsOs) tir L. glutinosa [1] co

mot hydroxyl & vi tri para. Hop chét (117) axit
Vanillic (CsHsOs) tir L. glutinosa [1] 14 dan xuét
methoxy ciia axit protocatechuic. Hop chét (118)
axit Syringic (CoH100s) tir L. glutinosa [1] ¢6 hai
nhém methoxy. Hop chit (119) axit Caffeic
(CoHsO4) tur L. glutinosa va L. cubeba [1] 1a acid
hydroxycinnamic quan trong. Hop chat (120)
axit Ferulic (CioH1004) tir L. glutinosa [1] 1a dan
xuat methoxy cua axit caffeic.Hop chat (121)
Chlorogenic acid (CisHisOo) tir L. glutinosa [1]
la ester cua axit caffeic véi axit quinic.

4.4. Nhém Coumarin (Hop chdt 122-126)

Coumarin 14 nhom nho nhat véi 5 hop chat
(4% tong s6), nhung co y nghia hoa phan loai
quan trong. Cac coumarin c6 clu tric
benzopyrone dic trung va thuong duoc tim thiy
tap trung & mot sb loai nhat dinh, dic biét 1a L.
coreana. Hop chat (122) Umbelliferone (7-
Hydroxycoumarin) (CoHsQO3) tir L. coreana [1]1a
coumarin don gian nhét voi mot hydroxyl & vi tri
7. Hop chat (123) Scopoletin (CioHsO4) tir L.
coreana [1] ¢6 thém mot nhém methoxy & vi tri
6. Hop chat (124) Scopolin (CisHisOs) tir L.
coreana [1] la glycoside ctuia scopoletin. Hop
chit (125) Fraxetin (C10HsOs) tir L. coreana [1]
¢6 hai hydroxyl & vi tri 6 va 7. Hop chét (126)
Esculin (CisHi60o) tir L. coreana [1]1a glycoside
cua esculetin.

4.5. Phan tich da dang cdu triic va phan bé

Nhoém Flavonoid thé hién su da dang cAu trac
phong phii nhat véi cac dang aglycone co ban
(quercetin,  kaempferol, myricetin), cac
glycoside voi duong khac nhau (glucose,
rhamnose, galactose, arabinose, rutinose), cic
dan xuét prenyl héa doc dao (linderol A/B,
linderone, litseachromene), cac chalcone va
flavanone, cac flavan-3-ol va proanthocyanidin,
cac anthocyanidin glycoside.

Nhom Lignan déc trung bdi cac litseaone A-
7 doc dao voi chu trac dibenzocyclooctadiene,
cac lignan furofuran (sesamin, pinoresinol,
syringaresinol), cac lignan tetrahydrofuran
(lariciresinol), cac lignan dibenzylbutyrolactone
(matairesinol, arctigenin), cac lignan mach ho
(NDGA, secoisolariciresinol).
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Nhom  axit phenolic bao gbém axit
hydroxybenzoic (gallic, protocatechuic, vanillic,
syringic), axit hydroxycinnamic (caffeic,
ferulic), ester phenolic (axit chlorogenic).

Nhom Coumarin ¢c6 Coumarin  don  gian
(umbelliferone), Coumarin methoxy héa
(scopoletin, fraxetin) va Coumarin glycoside
(scopolin, esculin).

Vé phan b theo loai. Cho thdy, loai giau
polyphenol nhét 1a Litsea glutinosa véi 54 hop
chat, bao gdbm 40 flavonoid (dic biét 1a flavonol
glycoside va flavan-3-ol), 8 lignan, 5 axit
phenolic, 1 coumarin. L. cubeba véi 31 hop chat
gbm 25 flavonoid (bao gdm cac dan xuét prenyl
héa doc dao), 5 lignan, 1 axit phenolic. Loai L.
acuminata/L. acutivena/L. morrisonensis voi 30
lignan (toan bd day litseaone). Loai L. coreana
dac trung voi 5 coumarin, thé hién dic diém hoa
phén loai riéng biét.

Sy phan bd polyphenol cung cdp cac diu
hi€u hda phéan loai quan trong nhu Flavonoid
prenyl héa  (linderol A/B, linderone,
litseachromene) la dac trung cua L. cubeba va L.
glutinosa, c6 thé dugc st dung lam marker hoéa
hoc cho hai loai nay. Cac litseaone (A-Z) 1a doc
nhit cho phtc hop loai L. acuminatalL.
acutivenal/L. morrisonensis, hd trg cho gia thuyét
vé mbi quan hé phat sinh loai gan giii giita ba
loai nay. Su tich lily coumarin & L. coreana phan
biét loai nay voi cac loai Litsea khac, c6 thé phan
anh su khac biét vé con duong sinh tong hop.
Chalcone dwoc tim thdy & L. polyantha, L.
fruticosa va L. rubescens, goi y vé hoat dong cao
cua chalcone synthase & cac loai nay.

5. Hoat tinh sinh hoc va co ché phan tir

Céc hop chét polyphenol tir cac lodi Litsea
thé hién mot pho rong cac hoat tinh sinh hoc, bao
gom tac dung chéng oxi hoa, chdng viém, khang
khuén, chong ung thu, chdng dai thao duong va
bao vé than kinh. Hiéu 13 cac co ché phan tir [am
nén tang cho cac hoat tinh nay 1a rat quan trong
cho sy phat trién hop 1y ctia polyphenol Litsea
nhu céc tac nhan diéu tri. Hinh 2 minh hoa cac
con duong phan tir chinh ma qua dé polyphenol
Litsea thyc hién cac tac dung sinh hoc cia chung,

bao gdém cac chudi tin hidu Nrf2/ARE, NF-kB,
MAPK va caspase.

5.1. Hoat tinh chéng oxi héa

Polyphenol tir chi Litsea thé hién hoat tinh
chéng oxi hoa manh mé& thong qua nhiéu co ché
khac nhau. Cac nghién ctru di st dung nhiéu
phuong phép dé danh gia hoat tinh nay:

Phuong phap DPPH (2,2-diphenyl-1-
picrylhydrazyl): Chiét xuat ethanol tir L. cubeba
cho thay hoat tinh quét goc tu do DPPH véi ICso
= 23,37 ng/mL [52]. Céc hop chat riéng 1é ciing
thé hién hoat tinh 4n twrong Quercetin (ICso = 5,2
pg/mL), Rutin (ICso = 3,2 ng/mL) [53].

Phuong phap ABTS (2,2'-azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid)): Chiét
xudt tir L. cubeba dat TEAC =285,6 + 12,4 umol
TE/g, cao hon nhiéu so véi cac loai thuc vat khac
trong cung ho [54].

Phuong phap FRAP: Kha ning khir st ciia
chiét xuét methanol tir 14 L. glaucescens thé hién
hoat tinh khir manh véi gia tri FRAP dat khoang
4529,81 pmol Fe?*/g, trong khi mot sb phan doan
giau polyphenol dat téi 7994,06 umol Fe*'/g
mau kho, cho thiy vai trd quan trong ctia cac hop
chat phenolic nhu epicatechin, quercitrin va
kaempferol trong hoat tinh chéng oxy héa cua
loai nay [55].

Phuong phap ORAC: Chiét xuat L. cubeba
c6 gia tri ORAC dao dong tur 5,49 x 10* dén 1,20
x 105 umol TE/g, tiry thudc vao ngudn gdc dia Iy
clia mau, phan anh kha nang bao vé chéng lai
stress oxi hoa [56].

Polyphenol tur Litsea thuyc hién hoat tinh
chéng oxi hoa thong qua nhiéu co ché nhu quét
gbc tu do truc tiép, cac nhom hydroxyl phenolic
c¢6 kha nang cho hydrogen atom hodc electron dé
trung hoa cac gdc tu do nhu superoxide,
hydroxyl, peroxyl va peroxynitrite [57]; Chelate
kim loai: Polyphenol c¢6 ciu tric catechol hodc
galloyl c6 kha niang chelate cac ion kim loai
chuyén tiép (Fe?*, Cu?*), ngin chan phan tng
Fenton va Haber-Weiss tao gdc hydroxyl [58];
Kich hoat con duong Nrf2-ARE: Nghién ctru
cho thiy quercetin va cac flavonoid tir L.
glutinosa kich hoat yéu t6 phién ma Nrf2, dan
dén tang biéu hién cac enzyme chdng oxi héa ndi
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sinh nhu SOD, CAT, GPx, GR, HO-1 [59]; Uc
ché enzyme tao ROS: Polyphenol trc ché cac
enzyme tao ROS nhu NADPH oxidase, xanthine
oxidase va lipoxygenase [60].

Nghién ctru trén dong vat cho thiy chiét xuat
14 L. martabanica 1am ting dang ké hoat tinh cta
enzyme chdéng oxi hoa superoxide dismutase
(SOD) va giam ndng do chét chi thi peroxid hoa
lipid malondialdehyde (MDA) & chudt phoi
nhiém chlorpyrifos, cho thiy tac dung chdng oxi
hoa va bao vé té bao cua chiét xuét nay [61].

5.2. Hoat tinh chong ddi thdo dwong

o-Glucosidase la enzyme quan trong trong
tiéu hoa carbohydrate, xtc tac phan cit lién két
a-1,4-glycosidic ctia oligosaccharide va
disaccharide thanh glucose. Uc ché enzyme nay
lam chdm hip thu glucose, giam ting dudng
huyét sau an [62]. Chiét xuat L. firma thé hién
hoat tinh trc ché a-glucosidase manh véi ICso =
55,21 pg/mL, tot hon acarbose (ICso = 78,45
ng/mL), thudc tre ché a-glucosidase thwong mai
[63]. M6t s6 flavonoid riéng 1¢ ciing thé hién kha
ning (e ché a-glucosidase dang ké. Trong
nghién ctru ciia Tadera va cdng su, cac flavonol
nhu myricetin va quercetin cho thy hoat tinh trc
ché manh ddi véi a-glucosidase, véi ICso khoang
0,36-0,50 mM va hang sb uc ché Ki trong
khoang vai pM [64]. Nghién ctu enzyme
kinetics va molecular docking cho thiy
polyphenol tic ché a-glucosidase théng qua lién
két hydrogen véi cac amino axit trong Asp69,
Glu277, Asp352; Tuong tac m-m stacking voi
Phel78 va Phe303; Uc ché canh tranh hodc
khong canh tranh tiy cau tric [65].

Nghién ctru trén chudt dai thao dudng type 2
gdy boi streptozotocin (STZ) cho thay chiét xuat
tir L. polyantha (60 mg/kg/ngdy, 4 tuan) co tac
dung ha duong huyét dang ké [66], giam glucose
mau lac do6i tir 270 + 7,2 mg/dL xudng 182 + 4.4
mg/dL (p <0,001).

Co ché phan tir thé hién ting nhay cam
insulin, polyphenol kich hoat con duong
PI3K/AKkt, tang chuyén vi GLUT4 Ién mang té
bao, ting hip thu glucose vao té bao co va md
md [67]. Bao vé té bao f tuy, giam stress oxi hoa
va apoptosis ciia té bao B, duy tri kha ning tiét

insulin [68]. Uc ché gluconeogenesis, giam biéu
hién cac enzyme gluconeogenesis trong gan
(PEPCK, G6Pase) thong qua didu hoa AMPK va
FoxOl [69]. Cai thién réi loan lipid, giam
triglyceride, cholesterol toan phan va LDL-C,
tang HDL-C [70].

5.3. Hoat tinh chong ung thu

Polyphenol tir Litsea thé hién hoat tinh gay
doc té bao dbi voi nhidu dong té bao ung thu:
Ung thu gan (HepG2), chiét xuat tinh dau L.
cubeba (ICso = 50,9 ng/mL) [71]. Ung thu
phéi (A549), chiét xuét 14 L. elliptica (ICso= 39,2
pg/mL) [72]. Ung thu va (MCF-7), Chiét xudt
methanol tir vo cay L. garciae c6 hoat tinh gay
doc té bao trén MCF-7 véi ICso =~ 66 pg/mL,
chiét xut 14 co hoat tinh yéu hon (ICso =~ 104
ug/mL) [73]. Ung thu dai truc trang (HCT-116),
phan lap tor canh L. cubeba, arctigenin,
matairesinol, (7E,8R")-didehydroarctigenin (ICso
lan luot 3,25; 13,95; 18,47 uM) [74]. Co ché
chéng ung thu thong qua gdy apoptosis,
polyphenol kich hoat con duong apoptosis ndi
sinh: tiang ty 1¢ Bax/Bcl-2, giai phong
cytochrome c¢ tir ty thé, kich hoat caspase-9 va
caspase-3, phan cit PARP [75]. Ngimg chu ky té
bao: Gay ngimg chu ky té bao & pha G1 hoic
G2/M: Tang p21 va p27, gidm cyclin D1, cyclin
E, CDK2, CDK4, diéu hoa checkpoint proteins
(Chkl, Chk2) [76]. Uc ché angiogenesis: Giam
biéu hién VEGF va trc ché VEGFR, ngan chén
hinh thanh mach mau nuéi khéi u [77]. Uc ché
metastasis: Giam biéu hién MMP-2 va MMP-9,
ngan chan xam l4n va di can [78]. Piéu hoa con
duong tin hiéu: Uc ché NF-xB: Giam biéu hién
cac gene chdng apoptosis (Bcl-2, Bel-xL,
survivin), e ché PI3K/Akt/mTOR théng qua
Giam proliferation va tang apoptosis, kich hoat
AMPK théng qua @wc ché mTOR va ting
autophagy [79].

5.4. Hoat tinh giam dau va chong viém

Nghién ciru trén chudt cho thiy phan doan
CH:ClL tir chiét xuat ethanol 30% ctia qua L.
Jjaponica (LIM) thé hién tac dung giam dau o rét
trong cdc mo hinh dau in vivo. Trong mé hinh
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dau do acid acetic, LJM lam giam sb 1an quin
ctia chudt 82,6% va 88,4% twong tmg véi liéu 50
va 100 mgkg Cac hop chat chinh
hamabiwalactone A va B ciing thé hién hoat tinh
giam dau v6i mirc e ché lan luot 67,5-81,0%
va 64,3-72,3% & cac liu twong (mg. Ngoai ra,
LJM con lam ting déng ké ngudng dau trong cac
thir nghiém tail-flick va hot-plate, voi muc tang
thoi gian tiém phan ung khoang 32,5-34,2%,
cho thdy tac dung giam dau trén ca duong dan
truyén dau ngoai bién va trung wong. Co ché
chdng viém lién quan dén viéc trc ché san xuit
PGE:z, NO va giam biéu hién céc enzyme iNOS,
COX-2 ciing nhu cac cytokine tién viém (TNF-
o, IL-1p, IL-6) thong qua &rc ché con duong tin
hiéu NF-kB va JNK/p38 MAPK [80]. Uc ché tin
hiéu chat P, nghién ctru héa mé mién dich cho
thdy chiét xuét L. japonica giam dang ké biéu
hién chat P (mdt neuropeptide truyén tin hiéu
dau) trong tay séng cua chudt [80]. Chat P lién
két voi NK1 trén neuron bac hai, truyén tin hiéu
dau 16n ndo. Uc ché chét P 1am giam truyén tin
hiéu dau [81]. Diéu hoa hé théng opioid ndi sinh,
mot sb polyphenol ¢ thé twong tac v6i receptor
opioid (u, 6, ), ting giai phong endorphin va
enkephalin [82]. Uc ché COX-2 va iNOS,
Polyphenol tir L. glutinosa tc ché biéu hién
COX-2 va iNOS trong té bao RAW 264.7 duoc

kich thich boi LPS. COX-2 giam 58% o
ndéng do 50 pg/mL (p<0,01), iNOS  giam
62% & ndng do 50 pg/mL (p < 0,01), giam san
xudt PGE: va NO [83]. Uc ché cytokine tién
viém, giam biéu hién va tiét cac cytokine tién
viém. Cac cytokine tién viém nhu TNF-q, IL-1pB
va [L-6 dong vai trd quan trong trong qua trinh
viém va din truyén tin hiéu dau thong qua viéc
hoat hoa céc té bao mién dich va neuron cam giac
[84]. Uc ché con dudng NF-kB, polyphenol tc
ché phosphoryl hoa IB, ngin chin translocation
cia NF-kB vao nhéan, giam phién ma cac gene
viém [85]. Uc ché con dudng MAPK, giam
phosphoryl hoa ERK1/2, INK va p38 MAPK,
cac kinase quan trong trong tin hi¢u viém [86].

5.5. Cac hoat tinh sinh hoc khac

i) Hoat tinh khang khuan. Chiét xuat tir L.
iteodaphne thé hién hoat tinh khang khuén di
v6i nhiéu vi khuin Gram-dwong va Gram-im
nhu Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, Klebsiella
pneumoniae v MRSA; chiét xuét ethanol cho
MIC = 0,0256 mg/mL [87]. Hoat tinh khang
khuén cua cac polyphenol, dac biét 1a flavonoid,
dd duoc chimg minh d6i v6i nhiéu vi khuin
Gram-duong va Gram-am [88].
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ii) Hoat tinh bao vé gan. Nghién ctu trén
chudt cho thiy chiét xuét tir Litsea coreana lam
giam déng ké cac enzyme gan huyét thanh; AST
giam tir 1623,7+67,6 IU/L (nhém CCls) xudng
524,6+31,2 IU/L va ALT giam tir 1308,8+44,2
IU/L xudng 570,6+14,5 IU/L & lidu 400 mg/kg,
ddng thoi cai thién ton thuong mé hoc gan [89].

iii) Hoat tinh bao vé than kinh. Polyphenol
bao vé neuron chéng lai stress oxi hoda va
excitotoxicity. Bao vé t& bao PC12 chdng lai
H202-induced apoptosis, giam tich Iy J-
amyloid trong md hinh Alzheimer, cai thién chtic
nang nhan thirc trong mo hinh sa st tri tué [90].

iv) Hoat tinh tim mach. Gian mach phy thu¢c
ndi mo thong qua tang NO, giam huyet ap trong
mo hinh ting huyét ap, chong két tap tiéu ciu,
giam peroxid hoa lipid trong LDL [91].

6. Mdi quan hé ciu tric-hoat tinh

Hiéu biét vé mbi quan hé ciu trac-hoat tinh
cua polyphenol tir chi Litsea 1a quan trong dé
thiét ké va t6i wu hoa cac hop chat co hoat tinh
sinh hoc cao hon [92-94].

6.1. Anh huéng ciia nhém hydroxyl

S luong, vi tri, va cdu hinh cta nhom
hydroxyl phenolic ¢6 anh huong quan trong dén
hoat tinh sinh hoc cua polyphenol [53]. Nghién
ctru SAR cho thdy hoat tinh chéng oxi héa cia
flavonoid tang theo thtr tu [53]:

1) Nhém catechol (ortho-dihydroxy) & vong
B: Quercetin (3',4'-dihydroxy) > Kaempferol (4'-
monohydroxy) > Apigenin (khong c6 OH ¢ vong
B). Nhom catechol & vong B 14 yéu té quan trong
nhat cho hoat tinh chong oxi hoa, vi né c6 kha nang
6n dinh gdc phenoxyl thong qua hiéu tng cong
huong va tao lién két hydrogen ndi phan tir [53].

ii) Nhom hydroxyl ¢ C-3 va C-5: Quercetin
(3-OH, 5-OH) > Luteolin (khong cé 3-OH).
Nhom hydroxyl & C-3 tao lién két hydrogen véi
nhém carbonyl & C-4, ting cudng tinh phang cia
phan t va kha nang delocalisation electron [95].

iii) Lién két doi C2-C3 két hop véi nhoém
carbonyl C-4: Quercetin (flavonol) > Taxifolin
(dihydroflavonol). Lién két d6i C2-C3 két hop
v6i nhom carbonyl C-4 tao h¢ lién hop mo rong,

tang cuong kha nang delocalisation electron va
6n dinh gdc phenoxyl [96].

Nghién ctru SAR cho thy hoat tinh chéng
viém cua flavonoid ciing phu thuéc vao nhom
hydroxyl [96]. Nhém catechol ¢ vong B, quan
trong cho hoat tinh rc ché NF-kB va iNOS.
Nhom hydroxyl ¢ C-3: Quan trong cho hoat tinh
trc ché COX-2. Nhom hydroxyl ¢ C-5 va C-7,
anh huong trung binh dén hoat tinh chng viém

Nghién ctru SAR cho thdy hoat tinh chéng
ung thu cua flavonoid phu thudc vao [97]. Nhom
catechol ¢ vong B: Quan trong cho hoat tinh gay
apoptosis va trc ché topoisomerase. Lién két doi
C2-C3, quan trong cho hoat tinh &rc ché tyrosine
kinase. Nhom hydroxyl ¢ C-3, quan trong cho
hoat tinh &rc ché angiogenesis.

6.2. Vai tro cua glycosyl hoa

Glycosyl héa (gin duong) c6 anh huéng
dang ké dén hoat tinh sinh hoc, sinh kha dung,
va tinh chét héa 1y cua polyphenol [98], [99].
Nghién ctru so sanh cho thdy hoat tinh chong oxi
hoa: Aglycone > Glycoside; Quercetin (ICso =
4,23 uM) > Rutin (ICso = 12,45 uM) >
Isoquercitrin (ICso = 15,67 uM); Glycosyl hoa
lam giam hoat tinh chéng oxi hoa do giam kha
ning cho electron va tao lién két hydrogen [98].
Hoat tinh chéng viém: Aglycone > Glycoside
(phu thudc vao vi tri glycosyl hoa); Quercetin
(ICso = 18,45 uM) = Rutin (ICso = 22,34 uM);
Glycosyl hoa & C-3 anh hudng it hon so voi
glycosyl hoa & C-7. Hoat tinh chéng ung thu:
Aglycone > Glycoside; Genistein (ICso = 25,34
puM) > Genistin (ICso = 65,45 uM); Glycosyl hoa
lam giam kha ning xam nhap mang té bao va
tuwong tac voi target protein.

Glycosyl hoa co6 anh hudong phuc tap dén
sinh kha dung [99]: Tang d6 hoa tan trong nudc,
bao v€ khoi phan huy trong da day, ting cuong
hap thu qua transporter glucose (SGLT1). Tuy
nhién giam kha ning xdm nhap mang té bao do
taing do phan cuc, can deglycosylation boi p-
glucosidase trong rudt hodc vi khuan duong rudt
dé giai phong aglycone hoat tinh. Vi tri glycosyl:
hoéa anh hudng dén hoat tinh sinh hoc [100]
Glycosyl hoa & C-3: anh huéng trung binh dén
hoat tinh chdng oxi hoa va chong viém. Glycosyl
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héa & C-7: Anh hudng 16n hon dén hoat tinh
chéng oxi héa. Glycosyl hoa & C-4'": Anh huong
16n nhét dén hoat tinh chéng oxi héa do che
nhom hydroxyl ¢ vong B.

6.3. Tac dong cua methoxy hoa

Methoxy hoa (gin nhém -OCHs) c6 anh
huéng dang ké dén hoat tinh sinh hoc va tinh
chat hoa Iy cua polyphenol [101, 102].

Anh hudng dén hoat tinh sinh hoc. Nghién
ctru so sanh cho thdy [101] hoat tinh chéng oxi
héa: Hydroxyl > Methoxy; Quercetin (3',4'-
dihydroxy) > Isorhamnetin (3'-hydroxy-4'-
methoxy) > Tamarixetin  (4'-hydroxy-3'-
methoxy); Methoxy hoa lam giam hoat tinh
chéng oxi hoa do giam kha ning cho hydrogen.
Hoat tinh chdng viém: Hydroxyl ~ Methoxy
(phu thudc vao vi tri); mot sd truomg hop
methoxy hoa ting cuong hoat tinh chdng viém
do ting kha ning xdm nhap mang té bao. Hoat
tinh chéng ung thu: Methoxy > Hydroxyl (trong
mot s6 truong hop); Polymethoxyflavone (PMF)
nhu salvigenin thé hién hoat tinh chéng ung thu
cao do ting kha ning x4m nhip mang té bao va
tuwong tac voi target protein lipophilic.

Anh huéng dén sinh kha dung. Methoxy hoa
¢6 anh huéng tich cuc dén sinh kha dung [102]:
tang d6 lipophilic, ting cudng xam nhap mang té
bao, bao v¢ khoi phan hiy boi enzyme phase I,
ting cuong on dinh trong plasma. Tuy nhién
giam d¢ hoa tan trong nudc, co thé giam hoat
tinh chong oxi hoa truc tiép. Vi tri methoxy hoa
anh hudng dén hoat tinh sinh hoc [103]:
Methoxy hoa & vong A (C-5, C-7): Anh hudng
trung binh dén hoat tinh. Methoxy héa ¢ vong B
(C-3', C-4): Anh hudng 16n dén hoat tinh chong
oxi hoa. Polymethoxy hoa, tang cudng hoat tinh
chéng ung thu va chéng viém trong mot sb
truong hop.

7. Tiém ning vmg dung va phat trién thudc
7.1. Hop chdt tiém ning cho phdt trién thuéc
Dua trén hoat tinh sinh hoc va co ché phan

tr cho ‘Ehéy tur chi Litsea c6 tiém ning cao cho
phat trién thuoc [104-106].

i) Genistein va daidzein (tit L. cubeba). Tiém
ning tmg dung didu tri cac bénh lién quan dén
hormone (ung thu vu, ung thu tuyén tién liét,
lodng xuong), diéu tri cac triéu chimg mén kinh,
phong ngura bénh tim mach. Do ching c6 uu
diém hoat tinh phytoestrogen manh, co ché phan
tir 10 rang (tucmg tac voi estrogen receptor ova
B), da c6 nhiéu nghién ciru 1am sang vé genistein
va daidzein tir nguon khac (dau nanh). Tuy nhién
thach thic 1a sinh kha dung thap (khoang 20-

30%), can nghién ctru thém vé an toan dai han,
t6i wu hoa cong thie dé tang sinh kha dung.

ii) Litsenolide (tir L. japonica). Tiém ning
tmg dung diéu tri viém man tinh (viém khép,
viém rudt), giam dau (dau man tinh, dau than
kinh), diéu tri cac bénh ty mién (lupus, viém da
co). Do chung ¢ wu diém hoat tinh chdng viém
manh (&c ché NF-kB va MAPK), hoat tinh giam
dau dang ké, cau trac doc déo, kho tong hop hoa
hoc. Tuy nhién thach thirc la nguﬁ)n nguyén li€u
han ché (chi tir L. japonica), co che phan tir chi
tiét chua duoc 1am rd hoan toan, cin nghién ctru
ddc tinh va dugc dong hoc.

iii) Quercetin va kaempferol glycoside (tir
nhiéu loai). Tiém ning tng dung diéu tri dai thao
dudng type 2, phong ngira bénh tim mach, diéu
tri viém man tinh, bao vé than kinh (Alzheimer,
Parkinson). Do chiing ¢6 uu diém hoat tinh sinh
hoc da dang, ngudn nguyén liéu phong phu, an
toan cao (da duogc sir dung rong rai trong thuc
pham chuc nang). Tuy nhién thach thire 1a sinh
kha dung thap (khoang 10-20% cho quercetin), can
t6i uu hoa cong thirc dé ting sinh kha dung va can
nghién ciru 1am sang dé xac nhan hiéu qua.

iv) Phenolic amide (tr L. cubeba). Tiém
nang Ung dung diéu trj viém main tinh, bao vé
than kinh, chong oxi héa. Do ching c¢6 wu diém
hoat tinh chéng viém va chéng oxi hoa manh,
cdu trac twong d6i don gian, cd thé tong hop hoa
hoc, sinh kha dung c6 thé tét hon flavonoid
glycoside. Tuy nhién thach thic 1a dir liéu vé
dugc dong hoc va ddc tinh con han ché, can
nghién ciru thém vé co ché phan tir, can nghién
ctru 14m sang dé xac nhan hiéu qua.

v) Phyllocoumarin (tr L. coreana). Tiém
ning tmg dung diéu tri ung thu (phdi, va, gan),
diéu tri viém man tinh. Do ching c¢6 wu diém
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hoat tinh chdng ung thu manh, co ché phén tir rd
rang (gdy apoptosis, ngimg chu ky té bao), cdu
trac doc ddo. Tuy nhién thach thirc 1a ngudn
nguyén liéu han ché (chi tir L. coreana), doc tinh
can duoc danh gia k¥, can nghién ctru duoc dong
hoc va sinh kha dung.

7.2. Sinh kha dung va dwoc dong hoc

Sinh kha dung 1a ty 1¢ phan trim cla thudc
dat duoc tuan hoan hé thong sau khi uong, vala
mot trong nhimg yéu t6 quan trong nhit quyét
dinh hi€u qua lam sang cua polyphenol [107],
[108], [109]. Dit liéu vé sinh kha dung coa
polyphenol tir chi Litsea con han ché, nhung co
thé suy luan dua trén dir liéu cua cac polyphenol
tuong tu tr ngudn khac [107] nhu Flavonoid
aglycone: Quercetin sinh kha dung khoang 10-
20% sau khi uéng [107], Kaempferol: Sinh kha
dung khoang 5-10% [107], Genistein: Sinh kha
dung khoang 20-30% [108]. Flavonoid
glycoside: Rutin sinh kha dung khoang 15-20%
(sau deglycosylation thanh quercetin) [107].
Isoquerecitrin sinh kha dung khoang 20-25% (cao
hon rutin do deglycosylation dé hon) [107].
Phenolic amide ¢6 dit liéu con han ché, nhung du
doan sinh kha dung c6 thé tét hon flavonoid
glycoside do d0 lipophilic cao hon. Lignan:
Sesamin sinh kha dung khoang 50-60% [109].
Pinoresinol: Sinh kha dung khoang 30-40% (sau
chuyén hoéa thanh enterolactone) [109].

Sinh kha dung cua polyphenol bi anh huéng
boi nhidu yéu t6 [110]: Hap thu gdm dd hoa tan
trong nudc va lipid, kich thude phan tir, sy hién
dién cua transporter (SGLT1 cho glycoside,
passive diffusion cho aglycone), pH da day va
rudt, su hién dién cua thac an. Chuyén hoa
Deglycosylation boi B-glucosidase trong rudt va
vi khuan duong rudt, Phase I va II trong rudt va
gan. Phan b lién két véi protein plasma (albumin),
xam nhdp vao mo va co quan, vugt qua hang rao
méau-ndo (quan trong cho hoat tinh bao vé than
kinh). Thai trtr: Thai qua nude tiéu thai qua phan,
thot gian ban huy (t1/2) thuong ngén (1 -8 gi0).

Nhiéu chién luoc da dugc phat trién dé ting
cuong sinh kha dung cta polyphenol [111],
[112]: Coéng ngh¢ nano (Nanoparticle (PLGA,
chitosan, lipid), liposome, Solid lipid

nanoparticle (SLN), Nanostructured lipid carrier
(NLC), ting cuong hip thu va bao vé khoi
chuyén hoa. Phirc hop voi cyclodextrin: p-
Cyclodextrin,  hydroxypropyl-B-cyclodextrin,
tang do hoa tan trong nudc, bao v€ khoi phan
huy. Phirc hop véi phospholipid: Phytosome,
tang d9 lipophilic va xdm nhép mang té bao. Uc
ché enzyme chuyén hoa: Piperine (lrc ché
glucuronidation), Quercetin (&rc ché CYP450),
tang cuong sinh kha dung cia polyphenol khac.
Stra ddi cau tric: Ester hoa, ether hoa, tang do
lipophilic, bao vé khoi chuyén héa phase II.

7.3. An toan va doc tinh

Panh gia an toan va doc tinh 1a budc quan
trong trong phat trién thudc [113-115]. Mot
nghién ctru thue nghiém da danh gia ddc tinh cua
L. cubeba trén chudt va chuot céng. LDso duong
ubng ~ 4000 mg/kg, LDso qua da > 5000 mg/kg,
LCso hit = 12500 ppm [114]. Cac nghién ctru doc
tinh ban cip (28 ngay) cho thiy L. elliptica khi
dung duong ubng cho chudt Sprague—Dawley &
lidu 125, 250 va 500 mg/kg/ngdy trong 28 ngdy
khong gy tir vong va khong gy thay d01 déang
ké v& can ning co thé, hanh vi, cac chi sé huyét
hoc va sinh hoa huyét thanh, ddng thoi khong ghi
nhan bét thuong moé bénh hoc & cac co quan
chinh nhu gan va than [115]. Trong cac nghién
ctru ddc tinh lidu lap lai cua L. cubeba cho thiy
muc NOAEL dat 161.5 mg/kg/ngay ¢ chuot
trong nghién ctru sang loc két hop doc tinh licu
lap lai va ddc tinh sinh san, cho thay hop chét
nay cé do an toan tuong déi cao O lidu thu
nghiém [116]. Mot sé polyphenol cé thé twong
tac v6i thude khac thong qua trc ché hodc kich
thich enzyme CYP450 va transporter. Quercetin:
Uc ché CYP3A4, CYP2C9, CYP2C19, c6 thé ting
nong do plasma ciia cac thude chuyén hoa boi cac
enzyme nay (warfarin, cyclosporine, tacrolimus).
Genistein: Uc ché CYP3A4, CYPIA2, ¢6 thé
twong tac voi tamoxifen va cac thudc chong ung
thu khac [117].

8. Két luin

Bai tong quan nay di cung cip mot cai nhin
toan dién ve polyphenol tur chi Litsea, bao gom
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da dang céu tric, phuong phap chiét xuat va
phan tich, hoat tinh sinh hoc, co ché phan tir, mdi
quan hé ciu trGc-hoat tinh, va tiém nang ung
dung. Véi 126 hop chit polyphenol di duoc
phan 13p va dinh danh, bao gom 67 flavonoid, 46
lignan, 8§ acid phenolic va 5 coumarin, chi Litsea
thé hién sy phong phii dang ké vé mit hoa thuc
vat. Cac phuong phap chiét xuét hién dai, dic
biét 1a chiét xuat hd tro siéu am (UAE), da tdi vu
hoa hiéu suét thu hdi polyphenol, trong khi cac
ky thudt phan tich tién tién nhu UPLC-Q-TOF-
MS/MS va NMR da chiéu da cach mang hoa viéc
dinh danh cu trtc. Nhiing tién bo nay tao nén
tang vitng chic cho nghién ctru sau hon vé thanh
phan hoa hoc va hoat tinh sinh hoc. Polyphenol
tir Litsea thé hién nhiéu hoat tinh sinh hoc ¢6 gia
trj diéu tri, bao gdm hoat tinh chdng oxi hoa
manh, Gc ché a-glucosidase vugt trdi so voi
acarbose, hoat tinh gay doc té bao ung thu, va
hoat tinh giam dau thong qua trc ché substance
P. Céc co ché phan tir d3 duoc lam sang to mot
phﬁn, bao g6m kich hoat Nrf2-ARE, tc ché NF-
kB vi MAPK, va diéu hoa PI3K/Akt/mTOR.
Mot s polyphenol c6 tiém ning cao cho phat
trién thudc do véy hira hen s& tiép tuc 1a ngudn
cung cip cac hop chat sinh hoc hoat tinh méi va
cac liéu phap diéu tri sang tao cho nhidu bénh Iy
khéc nhau.
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