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Tém tit: Phytoestrogen la nhém hop chdt cé nguon goc thie vt véi kha néing bt
chuwoc hodc diéu bién hoat dong cua estrogen noi sinh thong qua twong tac voi cdc thu thé
estrogen. Trong boi canh gia tang cdc bénh man tinh lién quan dén néi tiét va chuyén héa,
phytoestrogen da thu hit sw quan tam déng ké nho tiém ning g dung trong dinh dwdng va
y hoc dw phong. Bdi tong quan ndy nham hé thong héa cdc nhom phytoestrogen chinh, lam
ré qud trinh hap thu, chuyén héa va sinh kha dung, dong thoi phan tich cdc co ché tic dong
sinh hoc va anh hwéng ciia chiing doi véi sire khée con nguoi. Két qua cho thay tac déng ciia
phytoestrogen mang tinh hai mdt, phu thudc vao liéu lwong, trang thdi sinh Iy va hé vi sinh
vt dwong rudt ciia tirng cd thé. Nhitng phat hién ndy nhan manh nhu cau nghién civu sau hon
theo hwéng cd thé héa dinh dwdng va thiét ké thir nghiém lam sang chudn héa.

Tir khéa: phytoestrogen, isoflavone, lignan, thu thé estrogen, vi sinh vit dwong rut

I. Dit van dé

Phytoestrogen 1 hop chat thu cap
nguén géc tur thue vat, co cAu trac tuong
tu estrogen nodi sinh va c6 kha nang gin
vao thu thé estrogen trong co thé nguoi,
tir 46 anh huong dén nhiéu qué trinh sinh
ly. Nhitng hop chat nay dugc tim thdy chu
yéu trong cac thuc phim nhu dau nanh,
hat lanh, ngii coc va mot sb loai rau qua
(Chavda va cong su, 2024).

Su quan tam dén phytoestrogen bat
ngudn tir cac quan sat dich t& hoc cho thiy

' Bénh vién Da khoa Quéc té Vinmec, Ha Noi, Viét Nam
2 Truong Pai hoc Mo Ha No6i, Ha N6i, Viét Nam

ty ¢ mic cac bénh lién quan dén hormone,
dic biét 1a ung thu v va ung thu tuyén
tién liét thip hon & cac nhom dan cu co
ché @6 an giau thyc vat, dic biét 1a dau
nanh. Céc nghién ctru hi¢n dai da mo rong
hiéu biét vé vai trd cua phytoestrogen
khong chi trong ndi tiét hoc ma con trong
chuyén hoa, mién dich va bénh man tinh
(Verma va cong su, 2024).

Cac nghién ctu dich t& hoc cho
thdy mdi lién hé gitra ché d6 an giau
phytoestrogen va ty 1& thap ctia cac bénh
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lién quan dén hormone nhu ung thu vu.
Tac dung cua phytoestrogen khong don
gian 1a c6 loi hay c6 hai. Chung phu thude
véo nhiéu yéu td nhu cAu tric hoa hoc, hé
vi sinh vat duong rudt, lidu lugng tiéu thy
va tinh trang ndi tiét cta ting ca thé. Vi
vdy, viéc tong hop va danh gia toan dién
cac bang chung khoa hoc 1 can thiét.
IL. Phén loai va ciu tric

Phytoestrogen 1a cac hop chat
polyphenol c6 nguén gdc thyuc vat, so hitu
cdu trac trong ddng véi 17B-estradiol nén
c¢6 kha ning twong tac véi thy thé estrogen
(ERa va ERP) (Chavda va cong su, 2024;

Morito va cong su, 2001). Trong bai tong
quan nay, phytoestrogen dugc phan loai
dua trén nguén géc thuc vat, dic diém
c4u trac hoa hoc va kha ning diéu bién tin
hiéu estrogen, bao gdm cac nhom chinh:
isoflavone, lignan, coumestan, stilbene va
mét sb flavonoid c6 hoat tinh estrogen.

Isoflavone la nhém phytoestrogen
phé bién nhat, tap trung chu yéu trong
dau twong v6i cac hop chét tiéu biéu nhu
genistein, daidzein va glycitein. Chiing
thuong ton tai dudi dang glycoside va
dugc chuyén hoa thanh aglycone ¢ hoat
tinh sinh hoc cao hon trong qua trinh tiéu
hoa (Chavda va cong su, 2024).
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Lignan phan bd rong trong hat
lanh, ngti cde va rau cu. Sau khi duge hé
vi sinh vat duong rudt chuyén hoa, lignan
tao thanh enterodiol va enterolactone,
cac chat chuyén hoa c6 hoat tinh estrogen

yéu (Kim va cong su, 2024). Trong
thuc pham, lignan chu yéu ton tai dudi
dang glycoside nhu secoisolariciresinol
diglucoside (Hu va cong su, 2007;
Setchell va cong su, 2014).
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Nhom

Hop chét dai dién

Ngudn thwe pham | Chét chuyén héa
chinh chinh

Tac dong sinh hoc noi
bat

Dau nanh va san

Diéu hoa noi tiét, bao vé
xuong, ho trg strc khoe

Isoflavone |Genistein, Daidzein NN Equol, ODMA tim mach (Kurzer va
pham tur ddu nanh - .
Xu, 1997; Rietjens va
cén,g su, 2017) ~
Chong oxy hoa, ho trg
Secoisolariciresinol, |Hat lanh, ngli coc | Enterodiol, tim mach va chuyén hoa

Li o
tgnan Matairesinol

nguyén hat, rau qua

Enterolactone (Dixon, 2004; Rietjens

va cong su, 2017)

Coumestan | Coumestrol .., %
ba la, gia do

Mam linh ling, co

Hoat tinh estrogen tuong
d6i manh, hd tro strc
Chua xac dinh 16 | khoe xuong (Patisaul va
Jefferson, 2010; Rietjens
va cong su, 2017)

Stilbene Resveratrol

Nho do, dau phong

Chéng oxy hoa, chong
viém, bdo v¢ tim mach
Dihydroresveratrol | (Rietjens va va cong sy,
2017; Dominguez-Lopez
va cong su, 2020)

Flavonoid
co hoat tinh | 8-Prenylnaringenin | Hoa bia
estrogen

Diéu hoa hoat dong
Chua xac dinh rd | estrogen (Rietjens va

cong su, 2017)

Coumestan la nhom c6 hoat tinh
estrogen tuong ddi manh, mic du it duoc
nghién ctru hon isoflavone. Coumestrol 1a
hop chit dai dién, thuong dugc tim théy
trong c6 ba 14 va mam linh ling (Chavda
va cong su, 2024).

Stilbene, dién hinh 1a resveratrol,
c6 mat trong nho do, ruou vang va dau
phong. Mac du cé thé tuong tac voi thu
thé estrogen, resveratrol cod ai luc thép
hon dang ké so voi cac phytoestrogen
dién hinh. Do d6, mot s tac gia khong
xép resveratrol vao nhém phytoestrogen
theo nghia chat ma xem day la polyphenol
c6 kha ning diéu bién tin hiéu estrogen
cung nhiéu tac dung sinh hoc khac, nhu
hoat hoa SIRT1 va bao v¢ tim mach (Bhat

& Pezzuto, 2002; Patisaul & Jefferson,
2010; Smoliga va cong su, 2011; Chavda
va cong su, 2024).

Ngoai ra, mot sd flavonoid nhu
8-prenylnaringenin trong hoa bia cling
dugc xem 1a phytoestrogen nhd ciu tric
tuong doéng voi estrogen va hoat tinh
estrogen dang ké (Kiyama, 2023; Chavda
va cong su, 2024).

III. Hap thu, chuyén héa va sinh
kha dung

3.1. Hép thu tai dwong tiéu héa

Phytoestrogen trong thuc pham, dic
biét la isoflavone, chu yéu ton tai dudi
dang B-glycoside c6 do phan cuc cao va
kho hip thu qua biéu mé rudt. Vi vy,
chung can dugc thity phan thanh aglycone
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nho enzyme [-glucosidase cua ni€m
mac rudt va hé vi sinh vat duong rudt
trude khi duge hip thu, dy 1a bude quan
trong quyét dinh sinh kha dung (Setchell
va cong su, 2002; Manach va cong su,
2004; Rowland va cong sy, 2003). Dang
glycoside hau nhu khong duoc phat hién
trong huyét trong, cho thay qua trinh loai
bo gbc duong 1a didu kién tién quyét cho
su hép thu cta nhiéu phytoestrogen. Qué
trinh nay dién ra chu yéu & rudt non va dai
trang (Day va cong su, 2000; Manach va
cong su, 2004).

Sau khi dugc hap thu, phytoestrogen
tiép tuc duoc chuyén hoa boi hé vi sinh
vat duong rudt, tao ra cac chit ¢6 hoat
tinh sinh hoc cao hon, dién hinh 13 equol
tir daidzein, mdc du kha nang nay chi Xuét
hién & mdt bd phan dan sb (Setchell &
Clerici, 2010; Lampe, 2009). Tuy nhién,
su khéc biét vé sinh kha dung gitta dang
glycoside va aglycone khong phai luc nao
cling 10 r¢t khi phytoestrogen dugc ti€u
thy trong thuc pham nguyén ven, do dnh
huéng cua thanh phan va céu trac thuc
pham dén qua trinh giai phong, thily phan
va hip thu hop chit (Izumi va cong su,
2000; Rowland va cong su, 2003).

Khi di vao tudn hoan, cic aglycone
nhanh chong bi lién hop pha II (glucuronid
hoa, sulfat hoa), lam giam néng do dang tu
do trong huyét twong va thu hep khac biét
gilta cac dang hop chat ban dau (Manach
va cong su, 2004). Do do, sinh kha dung
ctia phytoestrogen 1 két qua cua su tuong
tac gitra cAu triic hoa hoc, hé vi sinh vat
duong rudt, thanh phan thyc pham va céac
co ché chuyén hoa cua co thé. Diéu nay
cho thiy can c6 cach tiép can tich hop va
c4 thé hoa khi danh gia hiéu qua sinh hoc
cua phytoestrogen.

3.2. Vai tro cua hé vi sinh vit
dwong rugt

H¢ vi sinh vat duong rudt dong
vai tro trung tdm trong viéc quyét dinh
sinh kha dung va hoat tinh sinh hoc cua
phytoestrogen. Phan 16n phytoestrogen
trong thuc phém, dac biét 1a isoflavone va
lignan, can duoc vi sinh vat chuyén hoa
thanh cac dang c6 hoat tinh sinh hoc cao
hon trude khi dwoc hip thu va phat huy tac
dung (Rowland va cong sy, 2003; Selma
va cong su, 2009).

Budc dau tién la thuy phan cac
dang glycoside thanh aglycone nho
enzyme P-glucosidase do cac vi khuan
nhu Lactobacillus, Bifidobacterium va
Bacteroides tiét ra (Day va cong su,
2000; Rowland va cdng sy, 2003). Sau
do, aglycone tiép tuc trai qua cac phan
Gmg chuyén hoa nhu khr methyl, khi
hydroxyl va khir dé tao thanh cac chat
chuyén hoa thir cip co hoat tinh sinh
hoc khac bi¢t (Selma va cong su, 2009).
Chéng han, daidzein c6 thé dugc chuyén
thanh equol-chat c6 &i lyc cao hon véi
thu thé estrogen, trong khi lignan dugc
chuyén thanh enterodiol va enterolactone,
céc chét co kha nang hap thu va mang lai
nhiéu loi ich stic khoe (Selma va cong su,
2009; Setchell & Clerici, 2010).

Do phu thudc vao hé vi sinh vit,
dap ung sinh hoc dbi v6i phytoestrogen
c6 su khac biét dang ké giita cac ca thé.
Chi khoang 30-50% déan sb c6 kha ning
chuyén daidzein thanh equol do sy hién
dién cua cac ching vi khuan dic hiéu, gop
phan giai thich sy khong dong nhét trong
két qua cac nghién ctru 1am sang (Lampe,
2009; Setchell & Clerici, 2010). Mdi quan
hé gitra phytoestrogen va hé vi sinh vat
mang tinh hai chidu. Khong chi vi sinh



vt chuyén hoa phytoestrogen, cac hop
chat nay con c6 thé thuc ddy su phat trién
ctia vi khuan ¢6 1gi nhu Lactobacillus va
Bifidobacterium, gép phan duy tri can
bang hé vi sinh duong rudt (Selma va
cong su, 2009).

Nhin chung, h¢ vi sinh vat duong
rudt 1a yéu t6 quyét dinh qua trinh
chuyén héa va hiéu qua sinh hoc cua
phytoestrogen. Do do, viéc danh gia tac
dung ctia phytoestrogen can dugc xem xét
trong mbi tuong tac gitra ché do an, hé vi
sinh vat duong rudt va co ché chuyén hoa
clia co thé.

3.3. Phan bé va bai tiét

Sau khi hip thu qua rudt dudi dang
aglycone, phytoestrogen nhanh chong di
vao tudn hoan va chuyén hoa pha II manh
tai rudt va gan, tao thanh cac dang lién
hop glucuronide va sulfate, dang luu hanh
chu yéu trong huyét tuong, trong khi dang
tu do rat thap (Manach va cong su, 2004;
Setchell va cong su, 2002). Su lién hop
nay lam ting tinh tan, hd trg van chuyén
va thai trr, ddng thoi anh huong dén duge
dong hoc va hi¢u luc sinh hoc.

Trong mau, phytoestrogen lién két
cha yéu véi albumin va mot phan voi
SHBG (Sex Hormone-Binding Globulin,
c6 vai trd gin két va van chuyén cac
hormone steroid sinh duyc), giup kéo dai
thoi gian lvu hanh va diéu hoa phén ty do
c¢6 kha nang khuéch tan vao mo (Setchell
va cong sy, 2002). Cac hop chat nay co
xu huéng phan b tai cic mo nhay cam
v6i estrogen (tuyén vi, tor cung, xuong,
gan, h¢ than kinh), nhung do tdn tai chu
yéu dudi dang lién hop, tic dung tai mo
phu thudc vao giai lién hgp tai chd béi
enzyme nhu B-glucuronidase va sulfatase
(Manach va cdng su, 2004; Setchell &
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Clerici, 2010).

Mot dic diém quan trong 1a chu
trinh gan-rudt, trong d6 phytoestrogen
lién hop dugce bai tiét qua mat, sau d6 bi vi
khuan dudng rudt giai lién hop va tai hip
thu, kéo dai thoi gian luvu hanh va lam tang
muc phoi nhiém toan than (Rowland va
cong sy, 2003; Selma va cong su, 2009).
Vé bai tiét, chung dugc thai trir cha yéu
qua nudc tiéu dudi dang lién hop, véi thoi
gian ban thai isoflavone khoang 6-10 gio,
nhung bién thién tiy theo hé vi sinh vat,
dang hop chit va ché d6 an (Setchell va
cong su, 2002).

bang chu y, hé vi sinh vat duong
rudt tiép tuc anh huong dén su phan b
va thai trir phytoestrogen, thé hién qua
su khac biét giita nhitng ca thé c6 kha
ning chuyén hoa daidzein thanh equol
va nhirng ca thé khong c6 kha ning nay
(Lampe, 2009; Setchell & Clerici, 2010).
Ngoai ra, cac yéu té nhu tudi, gioi tinh va
chtc ning gan than ciing gép phan vao
bién thién c4 thé. Do d6, ndng do huyét
tuong khong phan anh ddy du hoat tinh
sinh hoc, vén phu thudc vao chuyén hoa,
phan bb mo va giai lién hop tai chd. Tém
lai, dugc dong hoc phytoestrogen la két
qua cia tuong tic gitta chuyén hoa pha
II, gén protein, chu trinh gan-rudt va hé
vi sinh vat, nhdn manh nhu cau tiép can
tich hgp khi danh gia hi¢u qua sinh hoc
cua chung.

IV. Co ché tac dung

Phytoestrogen la cac polyphenol
thuc vat c6 kha nang tuong tdc voi hé
estrogen thong qua co ché phu thudc va
khong phu thudc thu thé, voi tinh chit
diéu bién chon loc (SERM-like) nén co
thé biéu hién tac dung hai chiéu (agonist
hodc antagonist) tuy bdi canh sinh 1y va
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mo dich (Patisaul & Jefferson, 2010;
Kuiper va cong su, 1998).

Co ché tic dung cha yéu cua
phytoestrogen 1a twong tac véi cac thu thé
estrogen, bao gdm thy thé estrogen alpha
(ERa) va thu thé estrogen beta (ERP).
Céc isoflavone nhu genistein va daidzein
c6 céu tric tuong dong voi 17B-estradiol,
nhung c6 i luc lién két thap hon va wu tién
gin véi ERP. Thong qua su twong tac nay,
chung diéu hoa biéu hién cua cac gen lién
quan dén tang sinh, biét hoa va chét té bao
theo chuong trinh thong qua cac vung dép
ung estrogen trén ADN (ERE) (Kuiper va
cong su, 1998; Nilsson va cong sy, 2001).
Ngoai co ché diéu hoa phién ma gen cd
dién, phytoestrogen con c6 thé hoat hoa
cac con duong truyén tin hiéu khong phu
thugc bd gen (non-genomic), thong qua
thu thé estrogen lién két protein G (GPER)
va cac duong truyén tin hiéu noi bao nhu
protein kinase hoat hoa boi tin hiéu phan
bao (MAPK) va phosphatidylinositol
3-kinase/protein kinase B (PI3K/Akt).
Céc co ché nay tao ra dap (mg té bao nhanh
chong, gép phan vao cac tac dung bao vé
tim mach va than kinh ctia phytoestrogen
(Prossnitz & Barton, 2011).

Bén canh do, phytoestrogen co
nhiéu tac dong khong phu thudc thu thé,
bao gébm chong oxy hoa, tc ché enzyme
ndi tiét (aromatase, So-reductase) va
trc ché tyrosine kinase, qua d6 diéu hoa
chu ky t& bao va ting sinh (Akiyama
va cong su, 1987; Adlercreutz, 2002).
Phytoestrogen ciing c6 thé tac dong 1én
biéu hién gen thong qua cac co ché biéu
sinh nhu methyl héa ADN, bién dbi
histone va diéu hoa microRNA, gép phan
tao ra nhimg anh huong lau dai dbi véi stc
khée (Adlercreutz, 2007).

Tac dung cua phytoestrogen mang
tinh phu thudc nglt canh: dong vai tro
agonist yéu khi thiéu estrogen va dbi
khéng khi estrogen cao, twong ty SERM
(Selective Estrogen Receptor Modulator-
diéu bién thu thé estrogen chon loc)
(Patisaul & Jefferson, 2010). Tuy nhién,
hiéu qua sinh hoc kho du doan do phu
thuoc vao licu luong, dang hoéa hoc,
chuyén hoa (vi du equol) va hé vi sinh vét
(Setchell & Clerici, 2010).

Tom lai, phytoestrogen tic dong
1én co thé thong qua mang ludi co ché
phtic tap va da tang, bao gdm tuong tac
voi thu thé estrogen, diéu hoa tin hiéu
ndi bao, anh huong dén enzyme va
co ché biéu sinh. Sy da dang nay tao
nén tiém niang ung dung rong rii cia
phytoestrogen, dong thoi cling dat ra
thach thuc trong viéc danh gia chinh xéc
hiéu qud va do an toan cua chung trong
thuc hanh 1am sang.

V. Tac dong sinh hoc cia
phytoestrogen

Nho kha ning tuong tic v6i thy thé
estrogen, diéu hoa cac con dudng truyén
tin hiéu ndi bao va tac dong lén co ché
biéu sinh, phytoestrogen tao ra nhiéu hiéu
g sinh hoc quan trong dbi vai strc khoe
con nguoi. Tuy nhién, cac tdic dong nay
khong ¢ dinh ma phu thudc vao liéu
luong, dang hop chét, tinh trang ndi tiét
va dic diém chuyén hoa cua timg ca thé.
Céc hiéu g nay khong chi lién quan dén
hoat tinh estrogen ma con bao gom chbng
oxy hoa, chong viém, diéu hoa chuyén
héa va bao vé té bao, phan anh tinh chét
da co ché cua phytoestrogen trong co thé
ngudi (Manach va cong su, 2004; Patisaul
& Jefterson, 2010).



5.1. Tdic djng lén hé ngi tiét

Mot trong nhitng tic dong ndi bat
nhét 1a diéu hoa hé noi tiét estrogen. Do
c6 kha ning gin véi thu thé estrogen
(dic biét 1a ERp), phytoestrogen cé thé
dong vai trd nhu chéat diéu bién chon
loc thu thé estrogen (SERM-like), voi
tac dung hai chiéu tuy thudc vao moi
truong noi tiét. O phu nit sau man kinh,
khi néng do estrogen ndi sinh giam,
phytoestrogen c¢6 thé dong vai tro nhu
cac chit chu van estrogen yéu, gop phan
cai thién cac tri¢u chung bdc hoa va hd
trg bdo v¢ stc khde xuong (Setchell va
cong su, 2002). Nguoc lai, trong diéu
kién estrogen cao, chung c6 thé canh
tranh v&i hormone ndi sinh tai thu thé
va thé hién tac dung d6i khang, tir do
c6 kha nang lam giam nguy co ting
sinh bat thudong ¢ cac mé nhay cam nhu
tuyén vl va ndi mac t cung (Kuiper va
cong su, 1998).

5.2. Bdo vé sirc khoe tim mach

Trong linh vyc tim mach,
phytoestrogen dugc ghi nhan c6 tac dung
bao vé dang ké. Cac nghién ctru cho thiy
chung c6 thé cai thién chtc ning ndéi mod
thong qua ting san xuét nitric oxide (NO),
giam stress oxy hoa va trc ché phan tmg
viém man tinh-nhimg yéu t6 trung tim
trong sinh bénh hoc ctia xo vita dong
mach (Prossnitz & Barton, 2011). Pdong
thoi, phytoestrogen c6 kha ning diéu hoa
chuyén hoa lipid bang cach giam LDL-
cholesterol va tang HDL-cholesterol, gop
phan cai thién thanh phan lipid mau va
giam nguy co bénh tim mach (Manach
va cong su, 2004). Tuy nhién, cac két
qua nghién ctru van chua hoan toan théng
nhét, va hiéu qua bao v¢ tim mach cua
phytoestrogen c6 thé phu thudc vao loai
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hop chat, liéu lugng va dac diém cua doi
tugng nghién ciru.

5.3. Chéng ung thu

Mot tdc dong sinh hoc quan trong
khac 1a kha ning chdng ung thu, dic
biét d6i voi cac ung thu phu thudc
hormone nhu ung thu vi va tuyén tién
liét. Phytoestrogen c6 kha ning tc ché
ting sinh té bao thong qua diéu hoa chu
ky té bao, kich thich chét té bao theo
chuong trinh va ngin can qua trinh tan
sinh mach mau (Yang va cong su, 2023).
Ngoai ra, dic tinh chéng oxy hoa cua
phytoestrogen giup han ché tén thuong
ADN do cac gbc tu do gy ra, trong khi
cic co ché diéu hoa biéu sinh c6 thé anh
huong dén biéu hién cta cac gen lién
quan dén qua trinh hinh thanh va phat
trién ung thu (Akiyama va cong su,
1987; Adlercreutz, 2007). Tuy nhién, tac
dong cua phytoestrogen dbi véi ung thu
van con nhiéu tranh luin, mot s6 nghién
ctru cho thay isoflavone lidu cao cé thé
anh hudng khac nhau tuy thudc vao loai
ung thu, tinh trang thu thé estrogen va
dic diém ctia ngudi st dunt.

5.4. Phong lodng xwong

Phytoestrogen, dac biét la cac
isoflavone nhu genistein va daidzein,
duogc ghi nhan c6 tac dong bao vé xuong
thong qua diéu hoa can bang gitta qué
trinh tao xwong va hiy xuong. Co ché
trung tam lién quan dén kha ning twong
tac v6i thu thé estrogen, dac biét 1a ERp,
von duoc biéu hién nhiéu trong mo
xuong. Khi gin véi ERP, phytoestrogen
c6 thé kich hoat cac tin hiéu phién ma
thac day hoat dong cua osteoblast (té
bao tao xuong) ddng thoi e ché su biét
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hoa va hoat dong cua osteoclast (Kuiper
va cong su, 1998; Setchell va cong su,
2002). V& mat 1am sang, cac nghién ctru
cho thiy viéc bd sung isoflavone c6 thé
lam cham quéd trinh mat xuong va cai
thién nhe mat do khoang xuong & phu nir
sau man kinh, mac du hiéu qua thuong &
mirc trung binh va khong dong nhat gitra
cac nghién ctru. Nhitng khac biét nay co
thé lién quan dén lidu luong, dang sir
dung, thoi gian can thi€p va dac diém hé
vi sinh vat duong rudt cia timg cé thé.
Mic du nhiéu nghién ciru ghi nhan tac
dung tich cuc ddi véi ste khoe xuong,
bang chimg vé kha ning giam nguy co
gdy xuong trén 1am sang van con han ché
va chua dong nhit.

5.5. Diéu hoa chuyén héa va phong
ngira bénh man tinh

Phytoestrogen c¢6 thé cai thién
d6 nhay insulin, diéu hoa chuyén hoa
glucose va giam viém, qua d6 gop phan
gidm nguy co dai thdo duong type 2 va
hoi chirng chuyén hoa (Manach va cong
su, 2004). Nho dic tinh chdng oxy héa
va diéu hoa tin hiéu than kinh, cac hop
chit nay ciing duoc cho 1a c6 loi ddi
voi chitc nang nhan thic va stc khoe
than kinh.

Hi¢u qua sinh hoc cua phytoestrogen
chiu anh huong dang ké boi hé vi sinh
vat duong rudt. Céac chét chuyén hoa nhu
equol va enterolactone thuong c6 hoat tinh
manh hon tién chét ban dau, gop phan tao
nén su khéac biét vé dap tng giita cac ca
thé (Setchell & Clerici, 2010). Tuy nhién,
trong mot ) truong hop, dac biét khi st
dung lidu cao hoic trong cac giai doan
phat trién nhay cam nhu bao thai va day

thi, phytoestrogen c6 thé gay rdi loan ndi
tiét va anh huong dén sy phat trién sinh
san (Patisaul & Jefferson, 2010).

Nho kha ning diéu hoa tin hiéu
estrogen, chdng oxy hoa va chong viém,
phytoestrogen da dugc nghién ctru rong
rai trong dy phong va hd trg diéu tri cac
r6i loan lién quan dén tudi tac va noi
tiét. Cac phan tich tong hop cho thay
isoflavone tir dau tuong cé thé gitp giam
triéu ching van mach va ho trg duy tri
mat do khoang xuong ¢ phu nit sau man
kinh, mic du két qua van chua hoan toan
thdng nhat gilta cac nghién ctru. Bén
canh do, resveratrol va cac polyphenol tir
tra xanh duoc quan tim nho tiém ning
bao vé tim mach, cai thién chuyén hoa
va giam stress oxy hoa. Tuy nhién, hi¢u
qua cua phytoestrogen phu thudc vao
lidu luong, thoi gian st dung, tinh trang
ndi tiét va dac diém hé vi sinh vat duong
rudt, do d6 van can thém cac nghién ctru
1am sang quy mo 16n dé hoan thién co s&
ung dung.

VI Két luan

Phytoestrogen 1a nhém hop chét
thuc vat c¢6 cdu tric da dang, trai qua qua
trinh chuyén hoa phirc tap va tao ra nhiéu
tac dong sinh hoc ddi véi stc khoe con
nguoi. Hiu qua cua ching khong chi
phu thudc vao dic tinh héa hoc ma con
chiu anh huéng déng ké cua hé vi sinh
vat duong rudt, yéu td quyét dinh su hinh
thanh cac chat chuyén héa c6 hoat tinh
sinh hoc. Théng qua cac co ché diéu hoa
noi tiét, chdng oxy hoa va chéng viém,
phytoestrogen c6 tiém nang hd trg bao vé
tim mach, stc khoe xuong va phong ngura



mot s6 bénh man tinh. Tuy nhién, do tinh
bién thién ca thé va sy khong dong nhat
clia cac bang chimg hién co, can thém cac
nghién ctru 1am sang dé lam 13 hiéu qua
va do an toan ctia nhom hop chat nay. D6i
v6i Viét Nam, viéc khai thac cac ngudn
thuc phidm giau phytoestrogen va phat
trién cac san pham dinh dudng chtic ning
tor nguyén li€u trong nudc 1a huéng tng
dung tiém ning, can dugc hd tro boi cac
nghién ctru khoa hoc va lam sang phu hop.
Tai liéu tham khao
Adlercreutz, H. (2002). Phyto-oestrogens and
cancer. Lancet Oncology, 3(6), 364-

373.  https://doi.org/10.1016/S1470-
2045(02)00777-5

Adlercreutz, H. (2007). Lignans and
human health. Critical Reviews
in  Clinical Laboratory Sciences,
44(5-6), 483-525. https://doi.
org/10.1080/10408360701612942

Akiyama, T., Ishida, J., Nakagawa, S.,
Ogawara, H., Watanabe, S., Itoh, N.,
Shibuya, M., va Fukami, Y. (1987).
Genistein, a specific inhibitor of
tyrosine-specific  protein  kinases.
The Journal of Biological Chemistry,
262(12), 5592-5595.

Bhat, K. P. L., va Pezzuto, J. M. (2002). Cancer
chemopreventive activity of resveratrol.
Annals of the New York Academy of
Sciences, 957(1), 210-229. https://
doi.org/10.1111/7.1749-6632.2002.
tb02918.x

Chavda, V. P., Chaudhari, A. Z., Balar, P.
C., Gholap, A., va Vora, L. K. (2024).
Phytoestrogens: Chemistry, potential
health benefits, and their medicinal
importance. Phytotherapy Research,
38(6), 3060-3079. https://doi.
org/10.1002/ptr.8196

143

Day, A. J., Cafada, F. J., Diaz, J. C., Kroon,
P. A., McLauchlan, R., Faulds, C.
B., Plumb, G. W., Morgan, M. R. A,
va Williamson, G. (2000). Dietary
flavonoid and isoflavone glycosides
are hydrolysed by the lactase site of
lactase phlorizin hydrolase. FEBS
Letters, 468(2-3), 166-170. https://doi.
org/10.1016/S0014-5793(00)01211-4

Dixon, R. A. (2004). Phytoestrogens. Annual
Review of Plant Biology, 55, 225-
261. https://doi.org/10.1146/annurev.
arplant.55.031903.141729

Dominguez-Lopez, 1., Yago-Aragoén, M.,
Salas-Huetos, A., Tresserra-Rimbau,
A., va Hurtado-Barroso, S. (2020).
Effects of dietary phytoestrogens on
hormones throughout a human lifespan:
A review. Nutrients, 12(8), 2456.
https://doi.org/10.3390/nu12082456

Hu, C, Yuan, Y. V., va Kitts, D. D. (2007).
Antioxidant activities of the flaxseed
lignan secoisolariciresinol diglucoside,
its aglycone secoisolariciresinol and
the mammalian lignans enterodiol
and enterolactone in vitro. Food and
Chemical Toxicology, 45(11),2219-2227.
https://doi.org/10.1016/j.fct.2007.05.017

Izumi, T., Piskula, M. K., Osawa, S., Obata,
A., Tobe, K., Saito, M., Kataoka, S.,
Kubota, Y., va Kikuchi, M. (2000).
Soy isoflavone aglycones are absorbed
faster and in higher amounts than their
glucosides in humans. The Journal of
Nutrition, 130(7), 1695-1699. https://
doi.org/10.1093/jn/130.7.1695

Kim, Y., Kim, H.-W., Sung, J., va Kim,
Y. (2024). Optimal extraction and
quantification of lignan phytoestrogens
in cereal grains. Frontiers in Nutrition,
11, 1409309. https://doi.org/10.3389/
fnut.2024.1409309

Kiyama, R. (2023). Estrogenic flavonoids
and their molecular mechanisms of
action. The Journal of Nutritional
Biochemistry, 114, 109250. https://doi.
org/10.1016/j.jnutbio.2022.109250



144

Kuiper, G. G. J. M., Lemmen, J. G.,
Carlsson, B., Corton, J. C., Safe, S.
H., van der Saag, P. T., van der Burg,
B., va Gustafsson, J.-A. (1998).
Interaction of estrogenic chemicals
and phytoestrogens with estrogen
receptor B. Endocrinology, 139(10),
4252-4263.  https://doi.org/10.1210/
endo.139.10.6216

Kurzer, M. S., va Xu, X. (1997). Dietary
phytoestrogens. Annual Review of
Nutrition, 17, 353-381. https://doi.
org/10.1146/annurev.nutr.17.1.353

Lampe, J. W. (2009). Is equol the key to the
efficacy of soy foods? The American
Journal of Clinical Nutrition, 89(5),
1664S-1667S. https://doi.org/10.3945/
ajcn.2009.26736T

Manach, C., Scalbert, A., Morand, C., Rémésy,
C.,valJiménez, L. (2004). Polyphenols:
Food sources and bioavailability.
The American Journal of Clinical
Nutrition, 79(5), 727-747. https://doi.
org/10.1093/ajcn/79.5.727

Morito, K., Hirose, T., Kinjo, J., Hirakawa,
T., Okawa, M., Nohara, T., Ogawa,
S., Inoue, S., Muramatsu, M., va
Masamune, Y. (2001). Interaction
of phytoestrogens with estrogen
receptors alpha and beta. Biological
and Pharmaceutical Bulletin, 24(4),
351-356. https://doi.org/10.1248/
bpb.24.351

Nilsson, S., Mékeld, S., Treuter, E., Tujague,
M., Thomsen, J., Andersson, G.,
Enmark, E., Pettersson, K., Warner,
M., va Gustafsson, J.-A. (2001).
Mechanisms of estrogen action.
Physiological Reviews, 81(4),
1535-1565.  https://doi.org/10.1152/
physrev.2001.81.4.1535

Patisaul, H. B., va Jefferson, W. (2010).
The pros and cons of phytoestrogens.
Frontiersin Neuroendocrinology, 31(4),
400-419. https://doi.org/10.1016/j.
yfrne.2010.03.003

Prossnitz, E. R., va Barton, M. (2011). The
G protein-coupled estrogen receptor.
Nature Reviews Endocrinology, 7(12),
715-726. https://doi.org/10.1038/
nrendo.2011.122

Rietjens,I. M. C. M., Louisse, J., va Beekmann,
K. (2017). The potential health effects of
dietary phytoestrogens. British Journal
of Pharmacology, 174(11), 1263-1280.
https://doi.org/10.1111/bph.13622

Rowland, 1., Faughnan, M., Hoey, L.,
Wihild, K., Williamson, G., va
Cassidy, A. (2003). Bioavailability of
phyto-oestrogens. British Journal of
Nutrition, 8§9(S1), S45-S58. https://doi.
org/10.1079/BJN2002796

Selma, M. V., Espin, J. C., va Tomas-Barberan,
F. A. (2009). Interaction between
phenolics and gut microbiota: Role in
human health. Journal of Agricultural
and Food Chemistry, 57(15), 6485-
6501. https://doi.org/10.1021/
j/02107d

Setchell, K. D. R., Brown, N. M., va
Lydeking-Olsen, E. (2002). The
clinical importance of the metabolite
equol-A clue to the effectiveness of
soy and its isoflavones. The Journal of
Nutrition, 132(12), 3577-3584. https://
doi.org/10.1093/jn/132.12.3577

Setchell, K. D. R., va Clerici, C. (2010). Equol:
History, chemistry, and formation.
The Journal of Nutrition, 140(7),
1355S8-1362S. https://doi.org/10.3945/
jn.109.119776

Setchell, K. D. R., Brown, N. M., Zimmer-
Nechemias, L., Wolfe, B. E., Jha, P.,
va Heubi, J. E. (2014). Metabolism of
secoisolariciresinol-diglycoside, the
dietary precursor to the intestinally
derived lignan enterolactone in
humans. Food and Function, 5(3),
491-501. https://doi.org/10.1039/
C3F060402K



Smoliga, J. M., Baur, J. A., va Hausenblas,

H. A. (2011). Resveratrol and health: A
comprehensivereview ofhuman clinical
trials. Molecular Nutrition and Food
Research, 55(8), 1129-1141. https://
doi.org/10.1002/mnfr.201100143

Verma, M. K., Singh, B. K., va Tripathi,

M. (2024). From plant to patient:
Metabolic benefits of phytoestrogens.

IntechOpen.  https://doi.org/10.5772/

intechopen.1004342

145

Yang, J., Shen, H., Mi, M., va Qin, Y. (2023).

Isoflavone consumption and breast
cancer risk: A systematic review and
meta-analysis. Nutrients, 15(10), 2402.
https://doi.org/10.3390/nu15102402

PHYTOESTROGENS - MECHANISMS OF ACTION AND
BIOLOGICAL ROLES IN HUMAN HEALTH

Vu Thi Hong Chinh!, Vu Kim Thoa?

Abstract: Phytoestrogens are a group of plant-derived compounds capable of mimicking
or modulating endogenous estrogen activity through interactions with estrogen receptors. In

the context of the rising prevalence of endocrine- and metabolic-related chronic diseases,

phytoestrogens have attracted considerable attention due to their potential applications

in nutrition and preventive medicine. This review aims to systematize the major classes of

phytoestrogens, elucidate their absorption, metabolism, and bioavailability, and analyze

their mechanisms of action and biological effects on human health. The evidence indicates
that the effects of phytoestrogens are bidirectional and highly context-dependent, influenced
by dosage, physiological status, and individual gut microbiota composition. These findings

highlight the need for further research toward precision nutrition approaches and well-

standardized clinical trials.

Keywords: phytoestrogen, isoflavone, lignan, estrogen receptor, gut microbiota
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