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TOM TAT

Bénh Alzheimer la dang phé bién nhit cua bénh sa sit tri tué¢ gay nhiéu ca tir vong va ganh nang kinh té cho xa
hoi. Cho dén nay, co ché cu thé vé con duong sinh bénh caa bénh nay van chua dugc 1am séang té. Trong nghién
ctru nay, ching t6i danh gia tac dung bao vé than kinh cua dich chiét con 75% tach tir loai rong Ulva reticulata
(UE75S) ¢6 hd trg cua song siéu am & md hinh bénh Alzheimer trén dong té bao than kinh C6 va céc két qua
bude dau nghién ciu vé co ché bao vé phan tir caa dich chiét nay thdng qua didu chinh biéu hién cia mot sé céc
gen tham gia vao mot sé con dudng trao ddi chat cua té bao. Két qua cho thay, dich chiét UE75S khong gay doc
cho té bao ¢ cac ndng do thir nghiém tir 10 dén 400 pg/mL. Trong do, cac ndng do 100, 200, 300 va 400 pg/mL
c6 tac dung bao vé khoi doc tinh té bao cam wng bai amyloid p-Protein Fragment25-35 (APys.as) Va H,0,, ty 16 té
bao sdng sot dao dong khoang 62,5% dén 84,7% so v6i nhém mo hinh 62,4% (cam tng bang ABys.ss) va 65,5%
(cam tung bang H,0,). Hon nita, phan tich realtime PCR cho thiy tac dung bao vé than kinh cua dich chiét
UET75S la do sy didu hda mirc d6 biéu hién cua cac gen lién quan toi tich liy AP (APP, BACE1 va BACE?2), ciing
nhu tdng cuong mic do biéu hién cua cac gen sinh tong hop acetylcholine (VAChT va ChAT) va céc gen lién
quan den cac enzyme chong oxy hoa (GPx, CAT va SOD). Vi vay, dich chiét con 75% tach tir rong U. reticulata
la nguan nguyén liéu tiém ning dé nghién ctu siu cho san xuat thuc pham bao vé sic khoe 6 tac dung bao vé
than kinh cho con ngudi.

Tir khoa: Alzheimer, amyloid B-Protein Fragment 25-35 (ABas.35), bao vé than kinh, rong bién, Ulva reticulata.

MO DAU

Tw lau, rong bién da dwoc s dung lam nguyén liéu cho san xuét thwc phdm bao vé sirc khée va dwoc pham
tiém nang cho con ngudi. Viét Nam hién cé khodng hon 800 loai rong bién, trong dé nhiéu loai c6 gia tri kinh t&
cao thudc cac nganh rong dé (Rhodophyta), rong luc (Chlorophyta) va rong nau (Ochrophyta-Phaeophytaceae)
(Dang et al., 2019). Rong luc Ulva reticulata |a mét trong nhitng loai rong bién kinh té tiém naéng da dwoc tng
dung réng rai va khai thac v&i san lwgng 1on. Sinh khéi loai rong nay rat giau cac hop chét thir cap c6 gia tri cao
nhw ulvan, carotenoit, polyphenols, polysaccharide, chlorophyll va melatonin. Do d6, viéc nghién clru tach chiét
va sang loc cac chat/hop chét cé hoat tinh sinh hoc cao tiv lodi rong ndy dang dwoc tap trung nghién ctu.

Bénh Alzheimer (Alzheimer's disease-AD) la mét bénh thoai héa than kinh d3c trwng béi trang thai mét tri nhé
phét trién xay ra & giai doan gitva va cudi di gay ra sy suy gidm va vd hiéu héa chirc ndng nhan thérc (Kumar et
al., 2024). Bénh lién quan chat ché dén mot sé yéu té nhw tudi tac, di truyén, chan thuwong ddu, bénh mach mau,
nhi&m tring va cac yéu té méi trueng khac. Theo World Alzheimer Report 2019, ¢6 50 triéu ngudi mac bénh sa
sut tri tué trén toan thé gidi va dén ndm 2050 wéc tinh con sb nay sé Ién t&i 115 triéu ngwdi. Tai Viét Nam, theo
sb liéu tr Vién Strc khde tam than Quéc gia thong bao sd ngudi méc bénh sa st tri tué ndm 2015 & 660.000
ngwoi, chiém 52% céac ca bénh Iy lién quan téi than kinh & ngwdi cao tudi. Hién nay, céc loai thubc da duoc
thwong mai héa trén thi trwdng chi c6 tac dung 1am cham tién trién cla bénh ch& khong thé chira khdi bénh,
ddng thoi, ching con di kém nhiéu tac dung phu khéng mong muén cho ngwoi bénh. Do vay, tap trung nghién
ctu cac hop chét tw nhién c6 gia tri, giau dinh dwéng, co tac - dung béo vé than kinh nhwng khong hoac it gay ra
tac dung phu la mét huéng di phu hop, dac biét vai mot quoc gia blen nhw Viét Nam. Hién nay, co ché cu thé
trong con dwdng sinh bénh ctia AD van chwa dwoc tim hidu rd. Mot sé gia thuyét chinh mé ta co ché sinh bénh
gdm gia thuyét cholinergic, gia thuyét ting cwéng kich thich gay ra béi glutamate, gia thuyét B-amyloid, gia thuyét
TAU, gia thuyét viém va gia thuyét stress oxy héa (Kumar et al., 2018). Sy tich tu AB I& mét trong nhirng nguyén
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nhan chinh gay AD. Chung dwoc san xuét théng qua sw phan cat ctia amyloid precursor protein (APP) béi beta-
site APP-cleaving enzyme 1 va 2 (BACE1 va BACE2) (Chen et al., 2021b). Té bao thwong c6 co ché trung hoa
géc tw do bang cac enzyme glutathione peroxidase (GPx), catalase (CAT) va superoxide dismutase (SOD)
nhwng khi mirc ROS (reaction oxygen species) manh hon so véi hoat déng cla hé théng enzyme chéng oxy hoa
thi qua trinh stress oxy héa sé xay ra (Martins et al., 2022). Choline acetyltransferase (ChAT) va vesicle
acetylcholine transporter (VAChT) la céc protein chuyén biét chju trach nhiém téng hop, lwu trir va gidi phéng
acetylcholine - mét chat dan truyén than kinh lién quan dén nhan thirc. Thic day sw biéu hién cia cac gen ChAT
va VAChT la mét chién lwgc dé bao vé té bao than kinh hiéu qua (Chen et al., 2021b). Mdt sb gen co thay dbi
mrc do biéu hiéu hién & trong AD ciing da dwoc cong bd (Bang Diém Héng et al., 2023; Lin et al., 2008). Lwu Thi
Tam va ddng tac gia (2022) da sang loc dwoc dich chiét cdn 75% tir loai rong bién U. reticulata cé hoat tinh
chdng oxy héa, hoat tinh bao vé té bao than kinh C6 khi bi cdm (rng béng tac nhan AB2s.2s trén md hinh AD ciing
nhw hoat tinh (rc ché enzyme acetylcholinesterase (AChE), c6 tac dung bao vé than kinh. Vi vay trong nghién
clu nay, chang téi xin trinh bay két qua buwéc dau nghién clru co' ché bao vé phan t& cta dich chiét nay trén
dong té bao than kinh C6.

NGUYEN VAT LIEU VA PHUONG PHAP

Nguyén liéu: Sinh khdi khd rong bién Ulva reticulata (Forssk), 1775 dwoc thu thap tai viing bién Khanh Hoa, Viét
Nam tr thang 2 dén thang 4 nam 2022 (Hinh 1) do ThS. TrAn Mai B¢ (Vién Nghién ctru va ng dung Céng
nghé Nha Trang) cung cép va dinh danh tén khoa hoc dwa trén d3c diém hinh thai. Dich chiét tlr sinh khéi U.
reticulata béng ethanol 75% (E75) c6 st dung siéu am (S) theo cong bd cia Lwu Thi Tam va déng tac gia (2022)
ky hiéu la UE75S dwoc st dung trong nghién ctru nay.

Dong té bao: Dong té bao u thi‘an kinh dém chudt C6 (C6 rat glioma cell line, American Type Culture Collection —
ATCC, cat. No. CCL-107). Té bao dwoc nudi cay trong td nudi cay vd tring 37°C, 5% CO,, trong mdi truéng
DMEM/high glucose bb sung thém 10% FBS, 100 U/mL penicillin va 0,1 mg/mL streptomycin.

’ - .
Hinh 1. Hinh thai rong U. reticulata (A), sinh khéi rong twoi (B) va sinh khéi khé (C)
thu tai Hon Chéng, Nha Trang, Khanh Hoa nam 2022

Hoa chét: Héa chét dung d& nudi ciy t& bao: méi trwdng nudi cdy Dulbecco's Modified Eagle Medium
(DMEM)/high glucose, Fetal bovine serum (FBS), penicillin va streptomycin (Invitrogen, M), Trypsin-EDTA
0,25% (Gibco, My). Nghién ctru con st dung: 3-4,5-dimethylthiazol-2-yl-2,5-diphenyltetrazolium bromide (MTT,
Invitrogen, M), galantamine hydrobromid (Sopharma AD, Bulgaria); AB2s-35 (d0 tinh sach = 97%, No. A.4559;
Sigma, M§), TRIzol™ Reagent (Invitrogen, Singapore), H.O, (Sigma, M) va cac héa chat théng dung khac.

Phwong phap

Xac dinh hoat tinh bao vé than kinh chéng lai déc tinh trén dong té bao C6 cam &ng b&i ABss.ss: Hoat tinh
bdo vé t& bao chdng lai doc tinh gay ra béi AB2s.3s trén dong t& bao than kinh C6 cla cac dich chiét dwoc tién
hanh nhw mé ta cta Lwu Thj Tam va déng tac gia (2022). Dich chiét dwoc st dung & cac ndng do 10, 20, 30, 50,
100, 200, 300 va 400 pg/mL. Céng thirc dbi chirng s dung |a ethanol 75% (EtOH). Chat chuan galantamine 100
pg/mL dwoc st dung lam déi chirng dwong.

Xé&c dinh hoat tinh bao vé than kinh chéng lai tén thwong do stress oxy hoa gay ra béi H,O, trén dong té
bao than kinh C6: D& danh gia kha ning bao vé chdng lai stress oxy héa gay b&i H,O, clia mau thtr, té bao C6
dwoc nudi ciy 24 gio trong dia nudi cdy 96 giéng cé chira méi trwdng DMEM/high glucose & mat d6 1 x 10° té
bao/giéng. Sau 24 gid, tién hanh loai bé méi trwdng cii va bd sung 100 uL méi trwdng DMEM/high glucose méi
va bb sung 1 pL Ethanol (EtOH) ho&c 1 pL dich chiét cia UE75S (v&i cac ndéng do thr nghiém tir 10 - 400
pg/mL)/ascorbic acid (ndng dé 20 pg/mL) va tiép tuc nudi cay trong 24 gid. Sau dé, t& bao dwoc bd sung dung
dich H20, dé dat néng dd cubi cling trong méi trwerng 1a 30 uM va tiép tuc nubi cay trong 1 gi. Thi nghiém c6 3
nhém gém nhém déi chirng: EtOH- H,0,; nhém mé hinh EtOH + H,O, va nhém thi nghiém gdém cé dich chiét
UE75S/ ascorbic acid + H20». Mdi cong thirc thi nghiém dwoc 18p lai 3 1an. Hiéu qua bao vé té bao than kinh C6
dwoc gay tdn thwong bang H,0: (stress oxy héa) dwoc danh gia dwa trén ty & sdng sét clia t& bao theo phwong
phap 3-4,5-dimethylthiazol-2-yl-2,5-diphenyltetrazolium bromide (MTT) v&i mat d quang (OD) dwoc do & bwéc
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séng 570 nm. Phan trdm séng sét cla té bao C6 duoc tinh toan theo cong thirc: % té bao sdng sét = [ODszonm thi
nghiém/ OD570nm abi (;hfyng] X 100% (LU’U Th| Té.m Vé. Céng SLP 2022)

Phwong phap xac dinh tang sinh té bao dwa trén chiéu dai neurite: Xac dinh t&ng sinh té bao than kinh dya
theo cong bb cla Agapouda va ddng tac gia (2022). Té bao C6 ban dau duwoc gieo vao cac dia nudi té bao 24
gleng nudi & ta nudi cay trong 24 gio. Sau do, loai bd méi trwdng cii va bd sung 0,5 mL méi trwérng DMEM -/- ¢
bd sung dich chiét UE75S & cac ndng d6 50, 100, 200 va 300 pg/mL. Sau 24 gi®, tién thanh chup anh céc soi
neurite cta té bao than kinh C6 bang kinh hién vi quang hoc (Nikon eclipse Ti, Nhat Ban). Phan tich chiéu dai soi
neurite bang phan mém ImageJ (Neurophology plugin).

Phwong phap Real-time polymerase chain reaction (qPCR): RNA tdng sb da dwoc tach chiét tir cac t& bao
C6 st dung TRIzol™ Reagent (Invitrogen, Slngapore) theo huwédng dén ctia nha san xuét. Cac trinh tw mdi nhan
gen lién quan tdi tich ldy AB (APP, BACE1 va BACE?2), céc gen sinh téng hop acetylcholine (VAChT va ChAT) va
cac gen lién quan dén cac enzyme chdng oxy héa (GPx, CAT va SOD) do cong ty C6 phan Phu Sa Genomics,
Viét Nam cung cép va dwoc st dung cho phan tng real-time PCR theo céng bd cta Dang Diém Héng va dong
tac gid (2023) Phan rng PCR dwoc thic hién véi tng thé tich la 20 uL bao gébm 1 uL cDNA; 2 uL Green buffer
(10X); 1,5 pL dNTP (2,5mM); 0,5 L MgClz (1,5 mM); 1 pL mdi F (10 pmol); 1 uL mdi R (10 pmol); 0,5 pL epl);
12,5 uL H,0. Chu trinh nhiét: 95°C trong 3 phut 35 chu ky: 94°C - 1 phat, 45-60°C (phu thudc vao méi) - 1 pht,
72°C - 1 phat. 72°C - 10 phat, git» sdn phdm & 15°C cho téi khi st dung. San phdm PCR dwoc kién tra bang dién
di trén gel agarose 2%. Phwong phap Livak (2° ancT ) (Livak and Schlmlttgen 2001) dwoc st dung dé so sanh
twong déi mire d6 bidu hién gen & cac ndng dd khac nhau. p-actin dwoc st dung nhw 1a gen ndi chuan dé chuan
héa s6 ligu.

Xt 1y s6 ligu: Cac sb liéu nghién ctu duoc x ly théng ké theo phan mém Microsoft Excel 2016. SO liéu duoc
biéu dién dwdi gia trj trung binh + d¢ léch chuan (X + SD). Sy sai khac gilra cac mau dugc danh gia bang phan
tich ANOVA hai yéu t6 & mirc y nghia p < 0,05.

KET QUA

Tac dung bao vé té bao than kinh C6 chéng lai dgc tinh gay ra béi ABssss va stress oxy hoa gay ra b&i H.
026 mo6 hinh bénh AD cua dich chiet UE75S

Ké thira két qua nghién clru cGa Lwu Thi Tam va ddng tac gid (2022) da cho thy, dich chiét bang ethanol 75%
két hop véi siéu am-UE75S tach tr rong U. reticulata cé cac déc tinh dwoc hoc tét bao gdm hoat tinh chéng oxy
héa, trc ché AChE va cé hoat tinh bao vé té bao chéng lai doc tinh gay ra b&i AB2s.3s & ndng d6 tr 50-200 ug/mL.
Trong nghién ctu nay, hoat tinh bao vé than kinh khai dac tinh gay ra béi ABas.ss va H20, clia UE75S & cac ndng
dd tlr 10 dén 400 pg/mL trén dong té bao C6 tiép tuc dwoc danh gia (Hinh 2).

Su tich tu protein B-amyloid la mot trong nhirng d4u hiéu bénh Iy ctia bénh AD. Chiing tao thanh mang bam lam
gay doc truc tlep Ién té bao than kinh, ching lam téng do nhay cam cua t& bao than kinh dbi véi nhivng yéu t6 c6
hai nhw cac gbc tw do va stress oxy hod, cudi cung t& bao di vao chét theo chwong trinh (apoptosis) mét cach
nhanh choéng.

Ké&t qua chi ra & Hinh 2A cho thay, sau 24 gi& x ly véi dich chiét UE75S tai cac néng do thir nghiém tir 10 dén
400 pg/mL d&u khong gay doc cho té bao C6. Ty Ié sdng s6t clia t& bao C6 dwoc x& ly bdng UE75S & cac ndng
dd thtr nghiém dao dong tir 95,41 dén 100,81%. Khdng c6 sw khac biét dang k& gitra nhém dbéi chirng va nhém
thtr nghiém vé ty 1é sbng clia té bao C6 (p > 0,05). Két qua chi ra & Hinh 2B cho thay, khi cac té bao C6 sau 2 gi®
cdm (ng bdi ABasas da lam giam ty 1é séng sot cla t& bao xudng 62,40% so v&i cong thire dbi chirng (cac té
khong dwoc x&r Iy AB2s-3s xem nhw co ty 1& sdng sét 100%). Khi cé6 mét dich chiét UE75S & cac ndng do khac
nhau da cé anh hwéng tich cuc tdi ty 1& sbng sét cia té bao C6. Trong d8, cac néng dd 100, 200, 300 va 400
pg/mL c6 kha ndng bao vé t& bao C6 khi cam (rng bang AB2s.35 v&i phan tram t& bao sbng sét 1an lwot 1a 62,50;
71,94, 71,70; 76,65% (cao hon 62,40% & nhém mo hinh). Galantamine 100 pg/mL duoc siv dung nhuw chét dbi
ching duong trong m6 hinh gay bénh Alzheimer c6 kha néang bao vé te bao khoi dgc tinh do ABzs.3s gay ra vai ty
1& sbng sét cla té& bao 1a 86, 22%. Két qua chi ra & Hinh 2C cho thay, t& bao C6 sau 1 gid xt ly bang 30 puM H20;
da lam giam dang ké ty lé sbng sét clia t& bao xudng con 65,50% (so véi 100% cua cong thire ddi chirng - khong
€O H20). Cac nong do 100, 200, 300 va 400 ug/mL co tac dung bao vé t& bao khai stress oxy hoa gay ra boi
H.0, véi ty |& sbng sét clia té bao 1an lwot 14 82,12%; 82,45%:; 84,70% va 83,07% (sai s cé y nghia thdng ké p <
0,05). Ascorbic acid - 20 pg/mL dwoc st dung nhw chét déi chirng dwong trong mé hinh gay bénh Alzheimer c6
kha nang bao vé t& bao khoi doc tinh do H.0, gay ra véi ty 1& sdng sét clta t& bao la 90,87%. C6 thé thay, hoat
tinh b&o vé than kinh cta dich chiét UE75S phu thudc vao ndng dd. Tiép theo, ching tdi sé st dung c&c noéng dod
100, 200 va 300 pg/mL dé tiép tuc thir nghiém hoat tinh tang sinh t& bao than kinh C6 théng qua chidu dai soi
neurite.
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Hinh 2. Déac tinh té bao (A), hoat tinh bao vé té bao than kinh C6 & mo hinh AD cam tng bang ABas.3s (B) va H,0, (C)
cha dich chiét UE75S & cac néng dé khac nhau

Ghi chu: Ethanol (EtOH) dwoc st dung lam nhém déi chimg. Péi chiing duong la galantamine 100 ug/mL va ascorbic acid
20 pg/mL; Nhém md hinh: Ethanol + ARs.ss (d8i v6i thi nghiém déc tinh gay ra béi ARs.ss) va Ethanol + H,0, (déi véi thi nghiém
stress oxy hda gay ra béi H,0,). Déu “*” chi sw sai khéc c6 y nghia théng ké sinh hoc gidra cac cong thic thi nghiém
va nhém mé hinh (p < 0,05). Sé liéu duoc dua ra dudi dang gia trj trung binh £ SD (n = 3).

Két qua tang sinh té bao than kinh C6 cuia dich chiét UE75S théng qua chiéu dai sgi neurite

Su tang sinh clia cac soi neurite rat quan trong ddi véi sw thiét 1ap cAu tric chire néng cla té bao than kinh. Céac
t& bao than kinh lién két véi nhau bing soi neurite giup ting cuong trao déi tin hiéu dan truy&n than kinh. Trong
nghién clru nay, ching t6i xac dinh s ting sinh soi neurite cla té bao than kinh C6 v&i viéc c6 va khdng cé mét
ctia dich chiét UE75S & ndng dd khac nhau (Hinh 3) da cho thay, sau 24 gid x&r ly bang dich chiét UE75S, té bao
C6 c6 dau hiéu téng sinh soi neurite tét. So véi cdng thire dbi chirng (ty |& tang sinh 14 100%) thi té bao dwoc xt
ly bang dich chiét UE75S & cac ndng dd 50, 100, 200 va 300 pg/mL c6 ty 1é tdng sinh chiéu dai soi neurite tang
dén 114,75; 117,00, 102,19 va 103.37%, twong (rng. Chat chuan galantamine gilp t& bao tang sinh soi neurite
manh |én t&i 144,8% so v&i dbi chirng. Theo Agapouda va ddng tac gia (2022) cong bé, dich chiét cdn tiy
Rhodiola rosea c6 kha nang ting sinh té bao than kinh tét & ndng dd 5 va 10 ng/mL, lam tang sb lwong té bao
than kinh 1an lvot 12 90,1% va 64,3%; tang lan lwot 104% va 61,8% vé tdng chiéu dai sgi neurite. Do vay, dich
chiét UE75S cac ndng dd 100, 200 va 300 ug/mL da dwoc lwa chon cho cac nghién ctvu vé mirc d6 biéu hién cla
mot sb gen tham gia & cac con dwdng trao déi chat & cac té bao than kinh C6. Hinh &nh minh hoa sw téng sinh
cla soi neurite trén dong té bao C6 dwoc x& Iy bang ethanol, galantamine va dich chiét UE75S & cac ndng do
khac nhau dwgc trinh bay & Hinh 4.
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Hinh 3. Ty |& ting sinh chiéu dai s¢i neurite trén dong té bao C6 dworc xir Iy bang dich chiét UE75S
& cac ndng do khac nhau
Ghi cha: EtOH duoc st dung lam nhém déi chimg. Péi ching duong la galantamine 100 pg/mL.
Sé liéu duoc duwa ra dudi dang gia trj trung binh £ SD (n = 3).

Két qua tac dung bao vé than kinh ctia dich chiét UE75S théng qua diéu chinh biéu hién ctia mét sé cac
gen tham gia vao mot s6 con dwéng trao ddi chat & dong té bao than kinh C6

Mirc d6 biéu hién mRNA ctia cac enzyme & dong té bao than kinh C6 c6 sy thay dbi & mo hinh AD dugc cam
tng b&ng AB2s.35 khi c6 mat va khong c6 mat dich chiét UE75S & cac ndng d6 100, 200 va 300 pg/mL (Hinh 5).
Két qua Hinh 5 cho thay, viéc xtr ly bang AB2s.35 da (rc ché mirc dd biéu hién mRNA cla cac enzyme tham gia va
con dudng trao ddi chat so véi mau dbi chirng va mirc dd (e ché néu trén da phan nao dwoc cai thién khi t& bao
C6 dwoc xi¥ ly bdng UE75S va galantamine.
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EtOH Galantamine 100 pg/mL

UE75S 50 pg/mL UE75S 100 pg/mL UE75S 200 pg/mL UET75S 300 pg/mL

Hinh 4. Hinh anh minh hoa sw ting sinh sgi neurite trén dong té bao C6 dwoc xi ly bang dich chiét UE75S
& cac nong do khac nhau
Ghi cht: EtOH duoc st dung lam nhém déi chumg. Péi ching duong la galantamine 100 pg/mL.

Déi v&i cac gen lién quan téi sinh tdng hop acetylcholine, ChAT chiu trach nhiém trong qua trinh sinh tdng hop
Ach tlr acetyl CoA va choline trong t& bao chat, con VAChT lién quan dén sy hép thu chat dan truyén than kinh
vao tii tiép hop (Ferreira-Vieira et al., 2016) Két qua Hinh 5A cho thay, khi cdm (ng bang cla AB2s.3s mirc do
biéu hién cta gen VAChT va ChAT da bi giam xuéng Ian lwot & 6,21 va 0,92 % so véi nhém ddi chung am. Khi
c6 mat dich chiét UE75S cac ndng d6 100, 200 va 300 pg/mL d& gitp tdng mrc d6 biéu hién mRNA cta VAChT
Ién Ian lwot 8,67; 10,99 va 12,18% so véi nhém mé hinh va tdt hon so véi chét chudn galatanmine ndng d6 100
pg/mL (t&ng 4,16% so v&i nhém mé hinh). D6i véi gen ChAT, chi cé néng d6 100 ug/mL cé tac dung tdng mirc 66
biéu hien mRNA hon 2,32% so v&i nhém md hinh. Dich chiét UE75S cac ndng d6 200 va 300 ug/mL va
galatamine khong lam thay ddi mirc bidu hién gen ChAT. Viéc thic day biéu hién ctia VAChT va ChAT c6 thé cai
thién lwong acetylcholine gitip bao vé hoat tinh than kinh lién quan d&n AD. Két qua nay phi hop véi cong b cla
Chen va dong tac gia (2021a) vé bao vé than kinh qua con dwéng sinh téng hop acetylcholine.

Viéc biéu hién qua mirc cla cac gen APP, BACE1 va BACE2 c6 thé dan dén viéc tich tu AB - dwoc tao ra béi
qué trinh phan cét protein cia APP (Chen et al., 2021b). Lin va ddng tac gid (2008) da cong bd rang chat
curcumin da lam giam muac d6 bidu hién mRNA cla cac gen APP, BACEL trén dong té bao PC-12. Trong nghién
ctu nay, dich chiét UE75S da gidm mc do bidu hién mRNA cta APP, BACE1 so vé&i nhém mé hinh xir Iy bang
AB2s.35 (Hinh 5B). Cu thé, dich chiét UE75S & cac ndng d6 100, 200 va 300 pg/mL da lam gidm mac do biéu hién
mRNA cta gen APP (lan lwot la 0,3; 11,43 va 16,74% so v&i nhém mé hinh) va gen BACE1 (Ian lwot 1a 31,65;
5,8 va 4,14% so v6i nhém mo hinh). Nhw vay, cac két qua thu dwoc cia ching téi ciing twong tw véi cong b
néu trén.
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obl/c &m mNhom mé hinh Bb/c dwong 2100pg/mL @200pg/mL @300pg/mL

Hinh 5. Anh hwéng caa dich chiét UE75S Ién biéu hién cia mét sé gen lién quan dén sinh téng hop AChE (A)
co chée sinh bénh AD (B) va cac enzyme chong oxy hoéa (C)

Ghi chu: Déi chimg am (Ethanol), nhém mé hinh (Ethanol + ABus.35); ddi chitng duong (Galantamine 100 pg/mL + ABos.ss).
SO liéu dwgc dwa ra dudi dang gia tri trung binh + SD (n = 3). VAChT: Vesicle acetylcholine transporter; CHAT: Choline
acetyltransferase; APP: Amyloid precursor protein; BACE1: Beta-site APP-cleaving enzyme 1; BACE2: Beta-site APP-cleaving
enzyme 2; GPx: Glutathione peroxidase; SOD: Superoxide dismutase; CAT: Catalase.

Céc té bao san xuit ROS qua murc gay ra réi loan chirc ndng ty thé va dan dén stress oxy héa. SOD, CAT va
GPx la cac enzyme chdng oxy héa héa quan trong cua t& bao, ching hoat ddng nhw chat chéng oxy héa néi sinh
chéng lai cac gbc tw do dw thira da dwoc tao ra trong té bao va loai bé ching bang cach xic tac truc tiép qua
trinh phan hdy H,0, thanh O, (Garcia-Pérez et al., 2021). Viéc giam mirc d6 biéu hién cta cac enzyme nay c
thé dan dén stress oxy héa. Két qua chi ra & Hinh 5C da cho thay, sw biéu hién cta cac gen GPx va SOD da
dwoc ting lén dang ké & té bao dwoc xt Iy bang UE75S sau khi cdm tng bang ABzs.3s va gidm biéu hién déi voi
gen CAT. O ca 3 ndng do 100, 200 va 300 pg/mL, m&rc dd bidu hién mRNA da tang 1an luot 1a 4,88; 10,04 va
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11,16% (d6i v6i gen GPx); 23,73; 112,01 va 3,01% (ddi v&i gen SOD), twong trng. Viéc ting mic dd biéu hién
mRNA clia cac gen mé héa cac enzyme chéng oxy héa nay gilp t& bao can bang ROS ti» d6 c6 tac dung bao vé
duoc té bao. Bang Diém Hdng va dong tac gia (2023) da céng bd, fucoxanthin tach chiét tir rong mo' Sargassum
oligocystum gitp lam téng dang k& hoat dong ctia enzyme CAT va GPx trén dong t& bao than kinh C6. Nhuw vay,
c6 thé thay dich chiét UE75S gilp didu hoa bidu hién gen clia cac gen bénh sinh AD (APP, BACE1 va BACE2),
ciing nhw thic day gen sinh téng hop ACh (VAChT, ChAT), cac gen lién quan dén cac enzyme chéng oxy héa
(GPx, CAT va SOD).

C4c nghién ciru truwdc day da cling da ching minh khd nang bao vé than kinh theo cac con duwéng khac nhau
trén md hinh bénh Alzheimer cla céac loai rong bién nhw Ecklonia cave, Sargassum oligocystum (D&ng Diém
Hong et al., 2023; Nho et al., 2020). Nhw vay, dich chiét UE75S c6 tac dung bao vé than kinh théng qua cac con
dwérng khac nhau béng cach diéu chinh ting hodc giam biéu hién mRNA clia cac gen tham gia dé gitp diéu hoa
duoc té bao khdi nhivng tac dong bat thudng trong AD. Tiép theo viéc danh gia ddc tinh clp va ban trwdng dién
cta dich chiét UES75S trén mé hinh déng vat thwc nghiém in vivo cho dinh hwéng st dung dich chiét nay lam
nguyén liéu thwe phdm bao vé strc khde cho con ngudi cé tac dung bao vé than kinh sé duoc tién hanh.

KET LUAN

Dich chiét con 75% duoc tach tir rong Ulva reticulatum (UE75S) ¢6 hd tro' cla siéu am, cé tac dung bao vé than
kinh khéi cac tac nhan gay doc té bao nhw Ast 35 va HpO2. Nghién ctru co ché phan t& bwéc dau cho thay dich
chiét UE75S giup diéu hoa biéu hién qua mirc & mot sb gen lién quan t&i tich Ity AR (APP, BACE1 va BACE2),

ciing nhw tang cwong biéu hién cta cac gen sinh tdng hop acetylcholine (VAChT va ChAT) va cac gen lién quan
dén cac enzyme chong oxy hoa (GPx, CAT va SOD). Dich chiét con 75% tir rong U. reticulata c6 ho tro' cua siéu
am la nguyén liéu tiém nang cho san xuat thyrc pham bao vé stre khde cé tac dung bao vé than kinh cho con nguoi.
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SUMMARY

Alzheimer's disease is the most common form of dementia, leading to many deaths and a significant economic
burden on society. The specific mechanisms in the pathogenesis of this disease have yet to be well understood.
This study evaluated the neuroprotective effects of a 75% ethanol total extract (assisted by ultrasound waves)
from the seaweed Ulva reticulata (UE75S) in an Alzheimer's disease model using the C6 neuronal cell line. The
initially investigated molecular protection mechanisms of this extract's neuroprotective effects through gene
expression in cellular metabolism were carried out. The results showed that the UE75S extract was nontoxic to
cells at tested concentrations ranging from 10 to 400 pg/mL. At concentrations of 100, 200, 300, and 400 pg/mL,
the extract exhibited neuroprotective effects against toxicity induced by Apas.35 and H,O,, with the percentage of
viable cell ranging from approximately 62.5% to 84.7% compared to the model groups at 62.4% (induced by
AP2s.35) and 65.5% (induced by H,0,). Furthermore, real-time PCR analysis indicated that the neuroprotective
effects of the UE75S extract were due to the regulation of gene expression involved in AD pathogenesis (APP,
BACEL, and BACEZ2), ACh synthesis (VAChT), and antioxidant enzymes (GPx, CAT and SOD). Thus, the 75%
ethanol extract (assisted by ultrasound waves) from U. reticulata is a potential resource for human protective
health food with neuroprotection bioactivity.

Keywords: Alzheimer, amyloid f-Protein Fragment 25-35 (AB,s.35), neuroprotection, seaweed, Ulva reticulata.
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