Nghién cutru khoa hoc céng nghé

NGHIEN CUU HOAT TiNH ESTROGEN CUA CAC ISOFLAVON
CHIET XUAT TU PHOI HAT PAU TUONG
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1. PAT VAN PE

Man kinh 1a2 mdt qua trinh tu nhién xay ra & nit gidi do sy suy giam hormon
estrogen duoc san xuét boi budng trimg. Céc tridu chimg man kinh va tién man kinh
bao gém boc hoa tung con, lo léng, hoi hop, mét ngu, trAm cam, r6i loan tiéu
hoéa...[1] kéo theo nhiéu nguy co méc cac bénh vé tim mach, mét kiém soét can nang
dan dén béo phi, dai thao duong, lodng xuong, Alzheimer, cic bénh ung thu lién
quan dén noi tiét [2]. Liéu phap hormon c6 hiéu qua trong viéc diéu trji cac triéu
chung bat loi giai doan man kinh tuy nhién lidu phap nay ciing c6 nhing han ché
nhat dinh. Gan day, mot mo hinh chudt con nguyén buéng trirmg khi man kinh da
dugc phat trién bang cach sir dung hoa chat cong nghiép 1a 4-vinylcyclohexen
diepoxid (VCD). Dung VCD lap lai hang ngay c6 chon loc pha huy céc nang tring
nguyén thity va so cap trong budng trimg ctia chudt bang cach diy nhanh qua trinh
tu nhién ctia qua trinh mat nang trimg va tao ra hién twong man kinh tir tir khong gay
sdc cho dong vat thi nghiém [3] an toan hon md hinh cit bo budng trimg (dimg san
xudt estrogen dot ngot) [4].

bau twong Glycine max (L) Merill thudc ho Pau Fabaceae 1a mot loai cay phé
bién & Viét Nam va nhiéu nude trén thé gidi. Cac isoflavon tir dau twong dugce biét
dén 1a cac phytoestrogen yéu c6 kha ning phong chdng céc tridu chimg bat loi & tudi
min kinh, gitip duy tri mirc d6 hormon c¢6 ¥ nghia, giam sy mat xuong do thiéu hut
hormon [5]. Phéi hat ddu tuong chiém khoang 2,0-2,2% toan hat song ¢6 ham luong
isoflavon cao nhat so véi cac thanh phﬁn khac cta hat nhu toan hat, vo hat, 14 mam.
Céc isoflavon trong dau tuong ton tai chi yéu dudi dang glycosid va mdt phan nho
dudi dang tu do aglycon (genlstem daidzein, glycitein) - chiém khoang 3-5%
isoflavon tong s6 nhung lai thé hién hoat tinh sinh hoc manh hon so véi cac dang
dan xuét con lai [1]. Hién nay phdi hat dau twong 1a phé phu phdm cua cong nghé
san xudt bot ddu twong va méi chi duge ding lam thic 4n gia stic. Nghién ciru nay
tap trung vao viéc xac dinh hoat tinh estrogen cta cac dich chiét isoflavon tir phoi
hat va so sanh hoat tinh estrogen cua cac dich chiét isoflavon c6 néng do aglycon
khac nhau. Hy vong nhiing hiéu biét vé nhém chét nay 14 co s& cho viéc nghién ctru
phat trién cac san pham bd sung dinh dudng hay thuc pham cham séc strc khoe con
nguoi ndi chung va phu nit noi ri€ng.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vit li¢u va dbi twong nghién ciru

Mau nghién ctru: Mau CE: Dich chiét phytoestrogen tong sé thu duoc tir bot
phoi dau tuong khtr lipid dugc chi€t xuat trong dung mdi ethanol 65%, pH 9, ti I1¢
nguyén lidu: dung méi 1a 1:12, thoi gian chiét xuat 1a 90 phat. Dich chiét sau d6
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dugc ¢6 quay chan khong [6]. Mau TPCa: Dich chiét phytoestrogen aglycon tho thu
dugc tir dich chiét phytoestrogen tong s ¢6 dic duge diéu chinh dén pH 5 bang HCI
0,02N va gitt ¢ nhiét d0 phong trong mot gio, sau do dich duogc ly tdim & 6000
vong/phiit & 4°C trong 10 phiit dé loai bo két tia. Tién hanh thuy phan bing enzym
Cellulase ndng 1,5 U/g tai pH 5, 50°C trong 5 gio. Dich chiét CE va TPCa tir phoi
dau twong dugc phan tich dii 12 thanh phan isoflavon trén hé thong sic ky long hiéu
nang cao Alliance, Water, Hoa Ky c0t Zorbax SB-C18 (5umx4,6mmx150mm),
Nhiét do cot 35°C, bude song cua detector 260 nm, pha dong 1a A - axit acetic 0,1%;
B-axit acetic/aceton nitril 20/80. Chéat chuan isoflavon cia hing Wako Pure
Chemical Industries Ltd [7].

Dbi twong nghién ctru: Chudt nhit tring cai thuan ching BALB/c (45 con) c6
nguon goc tr Phong thir nghiém sinh hoc - Vién Cong nghé sinh hoc, d§ tudi 28
ngay, can nang trung binh khoang 30 + 3 g, dugc nudi trong dicu kién chudng
thoang mat, ddm bao v¢ sinh, ché d§ dinh dudng theo nhu cau.

Bot phéi dau tuong vinanusoy; enzym cellulase (7richoderma Reesei-Sigma

Aldrich); Kit xac dinh 17-B-estradiol ciia Biovision (Estradiol mouse - ELISA Kit,
K3830-100, Biovision).

2.2. Phuwong phap nghién ciru

2.2.1. Bé tri thi nghi¢m

Chudt thi nghiém BALB/c 28 ngay tudi duge chia thanh 2 nhém, nhém 36 con
duge tiém VCD pha trong dau vimg vao xoang bung 15 ngay lién tyc véi lidu 160
mg/kg/ngay/lan [3, 4]. Nhom doi chung sinh 1y (PCSL) gom 09 chudt dugc ti€m
dau ving. Sau 45 ngay nhom tiém VCD dugc chia thanh 4 nhém (mdi nhém 9 con)
va tiép tuc thir nghiém nhu sau:

Nhom VCD (Déi ching bénh 1y) 1a nhém duge xir Iy bang VCD, sau dé chi
uong nudc.

Nhom VCD+E2: 1a nhém 13 nhém duge xir 1y bang VCD, sau d6 duogc tiém
bap 17-p-estradiol li¢u 0,1 mg/kg/ngay.

Nhom VCD+CE: 1a nhém duoc xir Iy bang VCD, sau d6 diéu tri bang dich
chiét phytoestrogen tong s6 c¢6 dac (CE) vdi liéu luong 50 mg isoflavon/kg/ngay,
ham luong cac aglycon la 8,44%;

Nhom VCD+TPCa: 1a nhom duoc xtr Iy bang VCD, sau d6 diéu tri bang dich
chiét phytoestrogen aglycon thé (TPCa) véi liéu lugng 50 mg isoflavon/kg/ngay,
ham lugng céac aglycon la 79,22%.

Nhom PCSL trong giai doan nay chi udng nudc.

Két thuc qua trinh di€u tri sau 15 ngay, chudt dugc xac dinh can nang so sanh
véi trude diéu tri, mo tach tir cung can khoi lugng.
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Diéu tri bang 17- B-estradiol

VCD 160 mg/kg/ngay va mau thir CE. TPCa
Ngay 01 Ngay 15 Ngay 60 Ngay 75
Chuot 28 Chu¢t 43 Chuot 88 Chuét 103
ngdy tudi ngay tudi ngay tudi ngay tudi

Hinh 1. So d6 quy trinh thi nghiém
2.2.2. Phwong phdp xdc dinh khéi lwong tiv cung, sé lwong nang trirng

Budng trung cua chuét thi nghiém dugc phan lap, cb dinh trong formol 10%,
duc parafin rdi cit lat nhuom hematoxylin va eosin. S6 lwong nang trimg mdi loai
(nguyén thuy, so cip, tha cép va _nang graff dugc xac dinh va so sanh giita cac
nhom). Nang nguyén thiy va so cap duoc tinh theo cong thirc Geougon va Chainy,
nang thir cap va nang graff duoc xac dinh tryc tiép dudi kinh hién vi [8].

2.2.3. Xdc dinh ham lwong 17-f-estradiol trong huyét thanh

Céc miu mau duoc ly tdm, tich huyét thanh va s dung dé xic dinh ham
lugng 17-B-estradiol theo kit ciia Biovision (Estradiol mouse - ELISA Kit, K3830-
100, Biovision) nhu sau: 50 pul mau huyét thanh (pha lodng) hodc 50 pl dung dich
17-B-estradiol chuan & cac ndng d6 khac nhau dugc dua vao cac giéng cua dia 96
giéng da phu khang thé khang estradiol chudt. 50 ul dung dich dém ciing dugc dua
vao giéng thi nghiém va sir dung 1am giéng zezo. Dia thi nghiém sau d6 dugc 1 &
37°C trong 30 phiit. Loai bé dung dich trong giéng sau do rira dia 5 1an bang dung
dich dém rira (washing buffer). Thém 50 pl dung dich co chit di gan HRP vao mdi
giéng (trir giéng zero) va U tiép & 37°C trong 30 phut. Loai bo dung dich HRP va rira
dia 5 lan bang dung dich dém rira. Thém 50 pl dung dich chromogen A va 50 pl
dung dich chromogen B vao méi giéng. U dia & 37°C trong bong tdi trong 15 phut.
Thém 50 pl dung dich stop solution vao mdi giéng. Mau siac thay d6i tir mau xanh
sang mau vang ngay 1ap tic. Tién hanh do d6 hip phu bang may do ELISA & budc
song 450 nm. Dya trén dudng chuan 17-p-estradiol thu duoc xac dinh ham lugng
17-B-estradiol trong cac mau huyét thanh nhém thi nghiém.

2.3. Xir Iy s0 liéu

Két qua thi nghiém dugc trinh bay dang S6 trung binh + D¢ 1éch chuan. Bo sb
liéu thu dugc duoc kiém dinh phan phdi chuan theo tiéu chuén Shapiro-Wilk va
kiém tra loai bo cac gia tri ngoai lai. Ap dung kiém dinh Pair T-Test so sanh can
nang trudc va sau diéu tri. D6i vé6i cac thi nghiém xac dinh khéi lwgng tr cung, s6
luong nang tring, ham luong estradiol trong méau st dung phép kiém dinh T-Test
v6i p<0,05 trén phan mém SPSS version 25.
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3. KET QUA VA BAN LUAN
3.1. Trong lwgng chudt trwéc va sau thi nghiém

Xac dinh trong lwong cic nhém chudt tai thoi diém trude va sau diéu tri, két
qua thu dugc bang so li¢u 1.

Bang 1. Trong lugng trung binh co thé chudt trude va sau diéu tri

Thoi Trong lwgng trung binh co thé chudt (gram/con)

diem | pesL VCD | VCD+E2 | VCD + CE | VCD+TPCa
TIAUOC. 33,40 +£2,36 | 30,43 +2,20| 30,90 + 2,44 { 31,70 +2,01| 30,80 £2,51
diéu tri

Sau

L 136,28+0,67 [ 32,87 +£2,56| 30,26 £2,86 | 31,75+ 1,25 30,56 + 1,66
diéu tri

P <0,05 <0,05 >0,05 >0,05 >0,05

Tién hanh so sanh bt cap Pair T-Test tai 2 thoi diém trude diéu tri va sau diéu
tri voi ting nhom nghién ciru, két qua cho thidy nhom PCSL va nhém chudt xir 1y
bang VCD c¢6 su thay d6i vé can ning trudc va sau diéu tri c6 ¥ nghia thong ké
(p<0,05), nhom VCD+E2, VCD+CE, VCD+TPCa chua ghi nhan sy thay doi trong
luong c6 y nghia thong ké (p>0,05) do tin cay 95%. Két qua nhom chudt VCD c6
can nang sau thi nghiém ting c6 ¥ nghia thong ké (p<0,05) voi thoi diém trudc thi
nghiém c6 thé giai thich do khi chudt bi tc ché budng tring bang VCD, co thé di
vao thoi ky man kinh, mot trong cac hiéu Gmg phu 14 ting can do nong d6 hormon
estrogen suy giam. Cac nghién ciru trén dong vét cho thiy estrogen noi sinh co thé
gitip kiém soat trong lwong co thé [9, 10]. Khi c6 mirc estrogen thip, dong vt thi
nghiém cé xu huéng an nhidu hon va it hoat dong thé chat. Két qua nay tuong tu
nhu khi theo déi chudt b cét bo hai nodn sio [11]. Cac nhom VCD +E2, VCD+CE,
VCD+TPCa déu c6 trong luong chudt 6n dinh trude va sau diéu tri tuy chwa co ¥
nghia thong ké nhung ciing cho thdy dnh hudng ciia estrogen dén trong lugng co thé.
Céc isoflavon tir phdi dau tuong déu cho thiy tac dung twong tw nhu 17-p-estradiol
gitip kiém soat cin nang dong vat thi nghiém va thoi gian thi nghiém du dé chimg
minh 1 c6 thé thay doi trong lugng co thé va hanh vi & chudt [12]. Cac isoflavon
trong ché d6 an udng 1am chudt ¢ thé lam giam sy ting trong co thé va sy tich liy
chat béo ¢ chudt da xur 1y budng trimg. Isoflavon lam tiéu hao ning luong va ting
diéu hoa trao d6i chét, giup cing c6 hé mién dich va ting cudng cic tuong tac giita
hé mién dich va chuyén hoa [13]. Ché d6 an giau isoflavon ciing gdp phan diéu
chinh glucose méu, biéu hién adipokin va cac yéu t6 phién ma lién quan dén chuyén
hoa lipid [14].
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3.2. Anh hwéng ciia cac dich chiét isoflavon dén khoi lwong tir cung & cac
nhém chudt nghién ciru

Khéi luong tir cung/10g trong lugng chudt cua 10 dbi chtng bénh 1y thap hon
s0 v6i 16 dbi chimg sinh 1y (khong tiém VCD) ¢ murc ¢ ¥ nghia thong ké (p<0,001).
Estradiol, CE, TPCa déu c6 kha ning phuc hoi tir cung, xép tir cao toi thap 1a 17- p-
Estradiol > CE > TPCa tuong tng v6i 74,42% > 68,73 % > 54% (so v6i nhom doi
chung sinh 1y). Bbi v6i chudt diéu tri béng CE c6 gi tri cao hon so vdi nhém diéu
tri bang TPCa co y nghia thong ké (p<0,005) & d6 tin cay 95%.

ngm
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2 20,03 i
gEom
g 0.01
e

bCSL VCD + E2 VCD+CE VCD +TPCa

Hinh 2. So sanh khéi lugng tir cung cic nhom nghién ctru

So véi BCSL: p<0,05 *; p<0,01 **; p<0,001 ***
So voi VCD: p<0,05 #; p<0,01 ##, p<0,001 ###

3a-DCSL 3b-VCD 3c-VCD+E2

3d-VCD + CE 3e-VCD + TPCa
Hinh 3. Hinh anh tir cung cac nhom nghién ctru

Khi sir dung VCD khdi lwong tir cung chudt giam khoang 50% so v6i nhom
dbi chung sinh 1y, nguyén nhan 1a VCD gdy giam estrogen dan dén giam kich thudc
tlr cung. So sanh v4i cong trinh da cong bd vé su giam kich thudc tir cung sau khi sur
dung VCD khoang 50% [4, 12]. Vi mo hinh gdy mén kinh bang phau thuat cit bo
hai nodn sao cting gy giam kich thudc tir cung khoang 50%, tham chi la 75% [8,
13]. Nhu vay c6 thé két luan moé hinh VCD va mé hinh cit bo hai nodn sao truyén
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thong déu gay suy giam kich thude tir cung khoang 50% so v6i nhom d6i ching sinh
ly. Piéu tri suy budng trimg hay cit bo buong trimg bang estradiol déu ghi nhan kha
ning phuc hoi kich thudc tir cung [4, 8, 14, 15]. Tuy nhién viéc tang kich thudc tur
cung sau khi diéu tri bang estradiol cling la m§t moi lo ngai do viée tang khéi luwong
tlr cung c6 thé giy ting sinh té bao tr cung va phat trién khéi u [4]. Két qua thi
nghiém cho théy hai nhom chuét st dung CE va TPCa dé diéu tri sau VCD déu cho
khéi luong tir cung ting c6 ¥ nghia thong ké (p<0,001 véi CE), (p<0,05) véi TPCa.

3.3. Anh hwéng ciia cac dich chiét isoflavon dén so lwong noan trirng

VCD 1én budng trimg gdy ra sy suy giam co6 chon loc nhanh chéng cua cac
nang noin nguyén thity va so cip do d6 cac nang trimg phat trién (giai doan thir cap
va truong thanh) cling tré nén can kiét. Trén tiéu ban cho thiy céc nang trimg chu
yéu & g1a1 doan so cap, nang nguyén thlly, nang thu cap va nang graff rat it nén két
qua chu yéu so sanh tac dong dén cac nang so cip. Két qua thi nghiém cho thy ca
hai miu isoflavon CE va TPCa déu c6 kha ning phuc hdi hoat tinh estrogen trén
dong vat thi nghiém, c6 kha nang lam tang s6 lugng nang so cép hiéu qua hon ca 17-
B-estradiol lidu 0,1 mg/kg trong 15 ngay. Cac isoflavon trong miu CE va TPCa nhu
genistein ¢6 tic dung bao vé chdng ung thu budng trimg, cai thién sb lwong nang
nodn va kéo dai tudi tho budng trang [15, 16].
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Hinh 4. So sanh ty 1¢ nang so cap cac nhém nghién ciru
So véi BCSL: p<0,05 *; p<0,01 **; p<0,001 ***
So voi VCD: p<0,05 #; p<0,01 ##, p<0,001 ###

5a-bCSL 5b-VCD 5¢-VCD+ E2
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5d-VCD+CE 5e-VCD+TPCa

Hinh 5. Hinh anh tiéu ban budng trimg chudt thi nghiém (d6 phong dai 100X)
3.4. Anh hwéng ciia cac dich chiét isoflavon dén ham hrong estradiol
Do VCD lam suy giam nang trimg nén lam thay d6i dang ké su san xuat cac
hormon steroid budng trimg trong d6 ¢ hormon estradiol. Mat estradiol dugc coi 1a
nguyén nhan gop phan vao hau hét cac rbi loan lién quan dén mén kinh. Két qua
ham lugng estradiol clia cac nhom nghién ctru dugce trinh bay ¢ hinh 6.
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PCSL VCD+E2 VCD+CE VCD+TPC

Hinh 6. So sanh ham lugng estradiol cac nhom nghién ctru

So véi BDCSL: p<0,05 *; p<0,01 **; p<0,001 ***
So vai VCD: p<0,05 #; p<0,01 ##, p<0,001 ###

Két qua nghién ctru cho thay ca mau CE va TPCa déu c6 kha ning lam ting
ndéng do estradiol trong huyét thanh trén mé hinh chudt e ché budng trimg bang
VCD. Hoat tinh estrogen cua cac isoflavon tir ddu tuong da dugc nghién ctu tur
1985 [17]. Cac isoflavon bao gém ca cac aglycon va cac dang dan xuét cia né cé
hoat tinh phytoestrogen yéu déu lam ting nong do estradiol trong mau. Nguyén
Hoang Linh va cong sy (2010) nghién ciru chudt Swiss albino 6 tuan tudi sau khi cat
b6 budng trimg dugc diéu tri bing bot mam hat dau nanh véi liéu 1a 10 mg/kg va 50
mg/kg thoi gian 15 ngay déu cho ndng do estradiol trong méau cao hon so véi nhom
dbi ching bénh 1y va thap hon so véi ndong do nay trong mau chudt diéu tri bang 17-
B-estradiol liéu udng 0,5 mg/kg thé trong. Tuy nhién ham lugng céac isoflavon thanh
phan trong bot dau nanh chua xac dinh dugce nén chi cé thé khiang dinh véi lidu
isoflavon 50 mg/kg thi ndng d6 estradiol cao hon so véi liéu 10 mg/kg [11].
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4. KET LUAN

T nhiing s6 liéu thu duoc cho théy cac isoflavon chiét xuét tir phoi hat dau
tuong déu thé hién hoat tinh estrogen. Nhom chudt uéng bd sung dich chiét
phytoestrogen tong sb ¢6 dic (CE) véi lidu luong 50 mg isoflavon/kg/ngay cho thay
c6 kha nang cai thién ddc tinh sinh Iy nir theo hudng tich cuc gém tang nhe khoi
luong tir cung (p<0,001), ting sd luong nang so cap (p<O0, 001), tang ham luong
estradiol trong mau (p<0,001) trén md hinh chuét bi gay teo buong trimg bang hoa
chdt VCD. Nhom chudt udng dich chiét aglycon thé véi lidu lwong 50 mg
isoflavon/1kg/ngay (nhém TPCa) cho thiy kha ning cai thién dic tinh sinh 1y nit
theo hudng tich cyc gdm tang nhe khdi lwong tir cung (p<0,05), ting s lwong nang
s0 cap (p<0, 001), tang ham lugng estradiol trong mau (p<0,001) trén mo hinh chuot
bi gay teo buong trimg bang hoa chat VCD. Ham luong 1soﬂavon trong hai mau CE
va TPCa bang nhau 1a 50 mg/kg thé trong chi khac nhau vé& ham luong céc aglycon
thi dwa vao két qua thi nghiém cho thiy v6i nhom diéu tri bang TPCa cho ndng do
estradiol cao hon nhém CE nhung chua c6 ¥ nghia thong ké (p>0,05).

Loi cam on: Nhom tac gia xin bay t6 long biét on dén Vién dinh dwong Quoc
gia dd ho tro phan tich HPLC va Phong thir nghiém sinh hoc - Vién Cong nghé sinh
hoc - Vién Han lam Khoa hoc va Cong nghé Viét Nam da hé tro phdn thir nghiém
xdc dinh hoat tinh estrogen trén dsi twong sinh hoc.
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SUMMARY

STUDY ON ESTROGENIC ACTIVITY OF ISOFLAVONE EXTRACTS

FROM SOY GERM

This study was performed to evaluate the effect of isoflavones extracted from

soy germ on menopausal symptoms associated with 4-vinyl cyclohexene diepoxide
(VCD)-induced follicular failure in mice. Total isoflavone extract (CE) and
aglycone-enriched extract (TPCa) from soybean embryos 50 mg/kg/day were both
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able to improve female physiological characteristics positively. The CE sample was
able to slightly increase the uterine volume (p<0.001), increase the number of
primary follicles (p<0.001), and increase the estradiol content (p<0.001). TPCa
sample also can slightly increase uterine volume (p<0.05), increase the number of
primary follicles (p<0.001), and increase estradiol content (p<<0.001). These results
suggest the potential for using isoflavones from soybean embryos in the prevention
and treatment of menopausal symptoms - more effectively and safely than traditional
hormone therapy.

Keywords: Estrogen, isoflavone, menopause, soy germ, man kinh, phoi dau
tuong.
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