TAP CHI KHOA HOC & CONG NGHE DAI HOC DUY TAN TRUONG DAT HOC DUY TAN

DTU Journal of Science and Technology 01(32) (2019) 113-119 DL R SIS ST

Hoat tinh sinh hoc tiéu biéu va tng dung thyc tién
cuia mot soO loai thyc vat thudc chi Vién chi (Polygala)

Typical biological activities and applications of medicinal plants of genus Polygala

Nguyén Huynh Phuong Thao?, Ta Thi Thanh?, Phan Thi Kim Thoa?,
Nguyén Thanh Trung®, Nguyén Huy Thuan®*

Phuong Thao Nguyen, Thi Thanh Ta, Kim Thoa Phan, Thanh Trung Nguyen, Huy Thuan Nguyen

“Khoa Duwoc, Pai hoc Duy Téan, 03 Quang Trung, Pa Nang, Viét Nam
Faculty of Pharmacy, Duy Tan University, 03 Quang Trung, Danang, Vietnam
"Vién Nghién ciru va Phdt trién Cong nghé cao, Pai hoc Duy Tan, 03 Quang Trung, Pa Nang, Viét Nam.
Institute of Research and Development, Duy Tan University, 03 Quang Trung, Danang, Vietnam.

(Ngay nhdn bai: 23/10/2018, ngay phan bién xong: 14/11/2018, ngay chap nhdn dang: 20/01/2019)

Tom tat

Chi Vién chi bao gdm nhiéu loai thuc vat phan bd rong rai trén thé gidi trong d6 c6 Viét Nam. Cac hop chit hoa hoc tach
chiét tr chi thuc vat Duge nay da dugc chirng minh c6 kha nang gitip ha md mau, chéng x0 vira dong mach, bao vé than
kinh trung wong, chdng viém, chong oxi hoa, chdng ung thu, khang virus, khang khuan. Do d6, nhiéu hoat chat da duoc
{mg dung rong rii trong viéc phong va chita bénh & nguoi. Bai viét nay trinh bay khai quat vé mot sb hoat tinh sinh hoc
chinh ctia mot sb loai tiéu biéu trong chi Polygala ciing nhu nhimg tmg dung ciia ching trong viée didu tri mot s6 bénh
& nguoi.

Tir khéa: Polygala, Vién chi, khang khuén, hoat tinh sinh hoc, khang virus.

Abstract

Polygala species are medicinal plants widely distributed around the world including Vietnam as well. Polygala-originated
chemicals are shown to help lower blood cholesterol, anti-atherosclerosis, central nervous system protection, anti-
inflammatory, anti-oxidant, anti-tumor, anti-viral and anti-bacterial activities. Therefore, many bioactive compounds
derived from Polygala species have been extensively used for prevention and treatment of diseases in humans. This paper
describes the most significant bioactivities of typical Polygala species and their clinical applications.

Keywords: Polygala, anti-bacterial, bioactivity, antiviral.

L. !‘IO?t tinh sinh hoc chii yéu ciia chi thye vat  héa hoc quy nhu flavonoid, xanthone, saponin
Vién chi triterpenoid, polysaccharide, v.v. [1]. Cho dén

Chi Vién chi ¢6 su da dang va phong phii vé nay, nghién ciru thir nghiém trén cac dong té bao
thanh phéan loai nén cic cong trinh khoa hoc tién  va dong vat da cho thay chang ¢ cac hoat tinh
hanh trén chi nay di céng bd nhiéu thanh phan  sinh hoc co ban bao gdm (Hinh 1):
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» Chdng oxy hoa

s Tac dung khang virus, khang khuan

Khang nam

» Chdng ung thu

CAC HOAT TiNH
SINH HQC CHU YEU

Chong viém

Bao vé hé thong than kinh

» Bao vé hé théng tim mach

Chéng trAm cam

Téc dung khac

Hinh 1. So db hoat tinh sinh y duge co ban cia thuc vat thude chi Vién chi

1.1. Bdo v¢ h¢ théng tim mach

Céc loai thudc chi Polygala c6 chira rt nhiéu
hop chit c6 kha ning lam giam luong cholesterol
trong mau. Vi duy, rutin ¢ loai P. panniculata 1a
hop chat da dugc sir dung phd bién trong mét sb
loai thudc 6 tac dung giam cholesterol mau va
bdo v¢ thanh mach [2, 3]. Ngoai ra, quercetin ¢
hai loai P. caudata va P. tenuifolia cling c6 kha
nang lam giam cholesterol mau [4 - 6].

Dac bi¢t reinioside C (mot loai saponin)
tach chiét tir P fallax c6 tic dung ha md mau
manh khi dugc thtr nghiém trén chuot [7]. Cu
thé, reinioside C c6 kha ning chdng oxy hoa
lipoprotein ti trong thip (LDL) va lam giam sy
tich tu cua cac cholesterol trong dai thuc bao.
Do do, nhom nghién ctru da két luan reinioside
C 1a ngudn nguyén liéu tiém nang trong viéc phat
trién thudc ha m& mau, bao vé thanh mach [7].

1.2. Bio v¢ hé thong than kinh trung wong

Céc nghién ctru tién hanh voi cao chiét ré tir
P. tenuifolia cho thiy ching chira hoat chat co
kha ning diéu tri ching mat tri nhé, mat ngi
va lo ling & nguoi. Cu thé, cao chiét phan doan
butanol va ethanol c¢6 kha nang lam gidm ham

lugng lactate va mirc d6 peroxid hoa lipid, tir d6
lam giam hién tuong thoi hoa than kinh, giam
ton thuong ndo trong thiéu mau cuc bd va ting
cuong tuan hoan nio [8]. Cho Nam Ki cing cong
sy d tim ra cac hop chat xanthone c6 trong dich
chiét methanol cua ré ciy P tenuifolia cb kha
ning tc ché dang ké lipopolysaccharide (LPS),
tor d6 lam gidm luong nitric oxide (NO) & trong
co thé. Khi NO rat quan trong trong mét sd qua
trinh sinh Iy ctia co thé nhung ham lwong khi NO
qua nhiéu lai gay ra cac rdi loan thoai hoa than
kinh, 1a nguyén nhan gay nén cac bénh Alzheimer
hodc bénh Parkinson. Vi vay, viéc phan 13p ra
cac hop chat xanthone c6 trong dich chiét ré P
tenuifolia c6 tiém nang rat 1on trong viéc phong
ngtra va diéu tri viém lién quan dén réi loan thoai
hoa than kinh & nguoi [9].

1.3. Chéng viém

Trong chi Polygala, 10ai P. japonica chu yéu
dugc nghién ctru vé tic dung chong viém. Két
qua cho thay dich chiét cua loai nay c6 kha ning
diéu tri duogc viém amidan, viém hong cap ciing
nhu viém loét miéng hay mot s6 viém nhidm
khéc. Cu thé thi nghi¢m trén chudt cho théy, cao
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mém loai P japonica gy tc ché dang ké tinh
tham cua phuc mac va mao dan trén da duoc gay
ra bdi acid acetic va phosphat histamin, cling nhu
c6 kha ning wc ché sy phu chan ¢ chudt giy ra
boi phosphat histamin. Do d6, nguoi ta cho rang
cao chiét loai P japonica c6 tac dung chong viém
nhiém dang ké do dich chiét c6 kha ning wrc ché
su giai phong histamin trong co thé ma histamin
lai dong mot vai trd quan trong trong phan ung
qua man trong céac loai viém nhu viém gan hay
viém khop & nguoi [10].

Nam 2003, Kou Junping va cac cong su da
tién hanh thur nghiém hoat tinh chéng viém cua
P, fallax trén chudt. Két qua cho thiy cao chiét
P, fallax c6 kha ning e ché sy ting tinh thim
thanh mach do histamin va lam giam manh phu
tai chugt gay ra boi xylen [11].

Dich chiét & cua P tenuifolia ciing c6 kha
ning lam giam muc d6 viém dong thoi bao vé
truc trang [10]. Hongming va cac cong sy da
phan 1ap ra duogc tenuigenin (TNG) tir 1& loai P
tenuifolia. Két qua cho thiy hop chit nay c6 tac
dung 1am giam kha ning tong hop cac chit trung
gian gay viém nhu prostaglandin E2 (PGE2) va
NO, tir d6 {rc ché sy biéu hién ciia iNOS va COX-
2 trong dai thyc bao, dan toi giam tinh trang viém
ctia co thé [12].

1.4. Chéng oxy héa

Hau hét cac loai trong chi Polygala déu ¢ cac
hop chét polyphenol nhu flavonoid, xanthone,
saponin, v.v. ¢6 tac dung loai bo d& dang cac gbc
tir do va chdng oxy hoa [13]. Vi du, cic nha khoa
hoc da tim thdy duoc mot s hop cht co trong
dich chiét toan ciy P javana nhu squalene hay
phytol. Trong do, squalene da dugc thir nghiém
va ching t6 kha ning chéng oxy hoa tt. Ngoai
ra, squalene con co kha nang phong chong ung
thu rudt két & nguoi. Phytol ¢ tac dung hiéu qua
trong viéc diéu tri cac giai doan cua viém khép
nén tao tién d& cho viéc phat trién cac thudc gitp

phong ngira va diéu tri cac bénh vé viém khdp
dang thap hay viém khép mén tinh & nguoi [14].

1.5. Chong ung thu

Cao chiét ré cay P, tenuifolia c6 kha ning phuc
hdi cac té bao gan bi ngd ddc bdi ruou, déng
thoi e ché doc tinh rwou va IL-la, ciing nhu
tic ché qua trinh chét té bao theo chuong trinh
(apoptosis) cua té bao gan [15]. Nghién ciru trén
lodi P. senega chi ra rang cac thanh phan hoa hoc
saponin glycosides, acid polygalic va senegin c6
kha ning trc ché dang ké su ting sinh cua té bao,
thiic ddy nhanh hon qué trinh apoptosis va lam
hoai tir cac dong té bao ung thu phdi A549. Khi
thir nghiém cao chiét ethanol tir P. senega, cac
nha khoa hoc dd nhan thay cao chiét nay c6 ai luc
cao voi cac té bao ung thu khién cho ching bi
tiéu diét, dong thoi chung lai it gdy tac dung 1én
té bao binh thudng. Vi vy nguoi ta goi y viéce sir
dung dich chiét ctia P. senega trong diéu tri ung
thu phoi [16].

1.6. Chong tram cdm

Trong nhitng nim gan day, ty 1& nguoi mic
bénh trAm cam, lo léng, loan than kinh ngay mot
tang lén. Boi vay, nhiéu loai thudc diéu tri tram
cam dd duogc san xuit nhung da sb nhimng loai
thudc nay déu duogc tong hop bing con duong
héa hoc nén tiém 4n nhiéu nguy co ¢o hai cho strc
khoe. Do d6, nhiéu nghién ctru da duoc tién hanh
nham tim ra cac thanh phan hoat chit c6 ngudn
gdc tir thién nhién d¢é ting tac dung diéu tri va an
toan hon. Thanh phan héa hoc oligosaccharide
tir & cdy P, tenuifolia bao gdbm polygalatenoside
A, polygalatenoside B, polygalatenoside C,
polygalatenoside D va polygalatenoside E. Cac
oligosaccharide c6 kha nang trc ché RTI-55 (mét
chat trc ché tai hap thu dopamine khong chon
loc ¢6 ngudn gbe tir methylecgonidine) gén véi
protein trong van chuyén norepinephrine. Tir d6
lam gidm luong norepinephrine trong ndo, giup
giam su lo au, bon chon, lo léng O nguoi bénh
tram cam, giup ngudi bénh co thé hoa nhap lai
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v6i cude séng hang ngdy. Viée tim thay cac hop
chat oligosaccharide & loai P. tenuifolia di mé
ra hudng phat trién méi cho viée tim ra thude
diéu tri bénh tram cam vai hiéu qua cao ciing
nhu an toan hon cho con nguoi [17].

1.7. Hoat tinh khdng virus, khdng khudn

Nghién cuu cua Li Yao-Lan va cong su da
chimg minh ba hop chét xanthone duoc phan 13p
tir dich chiét cua loai P fallax 1a 1,3-dihydroxy-
1,3-dihydroxy
1,3-dihydroxy-2-methoxyxanthone c6 tiac dung

2-methylxanthone, xanthone,
khéang 2 chung virus thir nghiém 1a Herpes simplex
type 1 (HSV-1) va virus B3 coxsackie 13 (Cox
B3). Hai chung virus trén la nguyén nhan gay
bénh myn rdp da va bénh chan tay miéng. Nghién
ctru con chi ra rang cac dan xut ctia xanthone co
nhom chue 1,3-dihydroxy cling c6 tac dung khang
ca 2 loai virus néu trén [ 18].

Ngoai ra, cao mém cua dich chiét loai P
Jjaponica da dugc chiing minh la c6 tdc dung khang
khuén, tc ché sy phat trién cua mot s6 vi khuan
nhu Staphylococcus aureus, Bacillus subtilis,
haemolyticus,

Staphylococcus Diplococcus

pneumonia [19].

1.8. Hogt tinh khdng nim

Ngoai tac dung khang virus, khang khuan cta cac
hop chét phan 1ap tir dich chiét cua cac loai thudc chi
Polygala, Susana Johann cuing cong su da nghién ctiru
kha nang khang nim ciia nam loai gdm P. campestris,
P cyparissias, P. paniculata, P. pulchella va P
sabulosa, moc tu nhién & Santa, tiéu bang Catarina,
Brazil. Str dung céc phuong phap chiét xuat khac
nhau trén mdi dbi twong nhu P, paniculata: dau tién
str dung hexane & nhiét do phong ba 1an (chiét xudt
hexane), sau d6 ding ethanol 96% (chiét xuat EtOH).
Trong khi d6 hai loai P pulchella va P campestris
duoc chiét v6i dichloromethan ba lan (chiét xuét
CH2CI2), sau d6 sir dung ethyl acetate (chiét xuét
EtOAc) va cubi cing 14 ethanol 96% (chiét xuét
EtOH). Céc loai P. cyparissias va P sabulosa dugc
chiét xuét bang ethanol 96% & nhiét d6 phong (chiét
xuét EtOH). Tiép theo, dich chiét EtOH cua loai P
sabulosa lai duoc chia ra va chiét tiép thanh cac phan
doan hexane, dichloromethane va ethyl acetate. Tt
nhitng dich chiét thu duoc nay, cac nha khoa hoc da
lam céc xét nghiém sinh hoc dé kiém tra kha ning
khang nim thudc cac chi: Candida, Cryptococcus
va Sporothrix. Kha nang khang ndm va ndng do trc
ché t6i thiéu (MIC) ciia nam loai thudc chi Polygala
duoc thé hién & Bang 1 va Bang 2 [20].

Bang 1. Thir nghiém kha ning khang ndm cua dich chiét hoa hoc mot sé loai thudce chi Polygala [20]

, L Cac loai nam
Loai Chiét xuat
C.k C.t C.g C.a Cp Cr. g. S.s
Hexan + + + + + _
P, paniculata
EtOH + - - - - +
EtOH - - - - - -
Hexan + + + + + + +
P. sabulosa
CH,CI, + + - + - -
EtOAc + - - - - + +
CH.CI, + + + + - -
P campestris EtOAc - - - + + -
EtOH - - . + ] _
CH,CI, + + + - - + -
P pulchella EtOAc + - + + _
EtOH + + - - - -
P. cyparissias EtOH + + + + + -
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Trong do:
+: C6 hoat tinh khang nam
- : khong c6 hoat tinh khang nim
C. k= Candida krusei
C. t= Candida tropicalis

C. g = Candida glabrata

C. a= Candida albicans

C. p = Candida parapsilosis
Cr. g = Cryptococcus gattii

S. s = Sporothrix schenckii

Bang 2. Gia tri ndng do wrc ché tdi thiéu (MIC) (tinh biang pg/mL) cia dich chiét hoa hoc
nim loai thudc chi Polygala trén nam [20].

. L Nong do tre ché t6i thiéu (MIC) (ug/mL)
Loai Chiét xuat
C.k C.t C.g C.a C.p Cr. g. S.s
Hexan - 60 250 >1000 250 125 >1000
P. paniculata
EtOH - 250 >1000 - - - 1000
EtOH - - - - - - 1000
Hexan 500 1000 500 1000 500 1000 >1000
P, sabulosa
CH,CI, - 500 250 - >1000 - 250
EtOAc >1000 - - - - 30 30
CH,CI, - >1000 >1000 >1000 >1000 - 500
P campestris EtOAc - - - - >1000 >1000 >1000
EtOH - >1000 >1000 >1000 >1000 - >1000
CH,CI, >1000 >1000 >1000 - - 125 >1000
P, pulchella EtOAc - >1000 - >1000 - >1000 >1000
EtOH - >1000 >1000 - - - >1000
P. cyparissias EtOH - >1000 >1000 >1000 >1000 250 -

1.9. Mt 56 tic dung khdc

Ngoai céac tac dung duogc 1y da néu trén, céac
loai thudc chi Polygala con dugc tmg dung trong
viéc gidm ho. Thir nghiém duoc tién hanh trén
chudt nhét bang cach phun amoniac rdi cho udng
cao mém loai P japonica cho két qua giam ho
ro rét. Ngoai ra, dich chiét con co tac dung long
dom, tac dung giam dich tiét phé quan. Str dung
dich chiét 5% cua ré va bo phan khi sinh cta cay
da cho két qua tan huyét rd rét [19].

Bén canh do6, sir dung saponin triterpen ¢ dich
chiét 1& cay P. senaga da cho thiy tac dung lam
ting kha nang mién dich cta co thé chudt khi
dugc bd sung vao vaccine nhur mot thanh phan
tda duogc. Trude do, chi cd saponin triterpen tir
cay Quillaja saponaria & Nam My duoc sur dung
lam ta duoc dé bd sung vao cac vaccine cd ngudn
gbc tir dong vat, giup 1am ting dap ung mién
dich v&i mot s loai khang nguyén khac nhau.

Nhung nghién ctru cua Georgios S. Katselis da
cho thdy cac saponin triterpenoid phan lap tir
loai P. senaga khi dugc bd sung vao dudi dang
ta duoc thi cling giup 1am ting déang ké céc loai
khang thé ding hiéu trong co thé (IgG, IgG1, va
IgG2a). Thanh phan saponin nay it doc hon so
v6i saponin c6 ngudn gdc tir cay Q. saponaria.
Do do, nghién cuu nay gitip mé ra thém hudng
lua chon vé thanh phén tda dugc duoc st dung
trong diéu ché vaccine trén nguoi [21].
2. Mt s6 san pham ng dung trong diéu tri tir
chi Vién chi

Hién nay & Viét Nam, cic cong ty san xudt
thude diéu tri tir duoc liéu dang ngay cang quan
tam dén nhimg hop chat co trong thanh phan hoa
hoc cua loai trong chi Vién chi nhu xanthone,
flavonoid hay saponin triterpen, v.v. Nhiéu cong
trinh khoa hoc trén thé gidi d chirng minh duoc
nhimg hop chat ndy c6 nhitng tic dung duoc ly
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vuot troi trong viéc boi bod co thé, giup loai bo
cac goc tu do, giam lo au, mé¢t mai, diéu hoa giac

ngu, an than, bao vé va cham soc strc khoe con
nguoi (Hinh 2).

Thudc bd

Thure phim chnkc ning

. THUSC Ho
BAO THANH

Y

Thirc phim chnkc ning

Hinh 2. M6t s6 san pham trong thanh phan c6 chira Vién chi trén thi truong.

3. Két luan

Két qua nghién ctru vé thanh phan héa hoc
cling nhu cac hoat tinh sinh hoc cé trong dich
chiét cta cac loai thudc chi Vién chi (Polygala) da
cho thiy day la mot nhom thyc vat c6 tiém ning
{mg dung 16n trong thuc tién voi cac kha ning vé
chéng viém, chdng oxy hoa, khang khuan, khang
virus, khang nam cung tac dung ha m¢ mau, bao
vé thanh mach, bao vé than kinh trung wong va
nhiéu tac dung c6 loi khac. Vi vy can tiép tuc
nghién ctru dé phan lap, xac dinh thém nhiéu hoat
chét hoa hoc méi & nhiéu bd phan khac cua cay o
mdi loai dé tir d6 ¢o thé st dung trong viéc phong
va diéu tri nhidu bénh trén nguoi trong tuong lai.
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