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LOI CAM DOAN
T6i cam doan day 1a cong trinh nghién ctru ciia riéng toi va mot sd két qua

cung cong tac vai cac cong su khac.

Céc s0 liéu két qua néu trong ludn van nay la trung thuc, mot phan da dugc
cong bo trén cac hdi nghi, phan con lai chua duogc ai cong bo trong bat clr cong trinh
nao khac.

Neéu co gi sai sot, to1 xin hoan toan chiu trach nhiém

Hoc vién

(Ky va ghi ro ho tén)



LOI CAM ON
Em xin chan thanh cam on thﬁy TS. H6 Ngoc Anh, Vién Sinh hoc - Vién Han
1am Khoa hoc va Cong nghé Viét Nam da tan tinh huéng dan, dinh huéng cac tu duy

va cach lam viéc khoa hoc tao diéu kién tot nhat dé em hoan thanh d6 an tbt nghiép.

Em xin giri 161 cam on sdu sic dén thay TS. Pang Bao Son, Vién Cong nghé
Sinh hoc va Céng nghé Thuc phém, Truong Pai hoc Mé Ha No6i da dua ra nhiing 161

khuyén, chi bao tan tinh trong qua trinh hoc tip cling nhu d6 4n tot nghiép nay.

Em xin chan thanh cam on cac thﬁy, co tai Truong Pai hoc Mé Ha Noi. Bac
biét 1a cac thiy co trong Vién Cong nghé Sinh hoc va Cong nghé Thuc pham di truyén
dat nhitng kién thirc b6 ich, tao moi diéu kién trong qua trinh hoc tip nghién ctru gitp
chting em c6 hanh trang vitng chic trudc khi tot nghiép.

Cubi cung, em xin gui 101 cam on chan thanh dén gia dinh, ban bé da ludn

dong vién, chia s¢é cling nhu dong hanh cung em trong su6t ching duong vira qua.

Em xin chan thanh cam on.
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I.  Ditvan dé
1.1.  Tinh cép thiét ciia dé tai

Bénh Alzheimer (Alzheimer’s disease, AD) 1a nguyén nhan phd bién nhét cta
sa st tri tué, chiém khoang 60-70% sé trudng hop. Nam 2021, ude tinh ¢6 khoang
57 triéu ngudi séng chung voi sa st tri tué trén toan cau; ganh ning nay tiép tuc ting
cing qua trinh gia hoa dan s6 [1,2].

AD 12 bénh thoai hoa than kinh da yéu t4, lién quan dén amyloid-p, protein tau,
suy giam dan truyén cholinergic, ri loan synapse, stress oxy hoa, viém than kinh va
mat té bao than kinh [2]. Bén canh cac thudc diéu tri triéu chimg nhu thudc e ché
acetylcholinesterase va memantine, cac li¢éu phap khang amyloid da m& rong lua chon
diéu tri & AD giai doan som; tuy nhién hi¢u qua, d an toan va kha nang tiép can van
con nhirng gi61 han [3,4]. Vi vay, cac chién lugc tac dong trén nhiéu dich sinh hoc
van 1a huéng nghién ciru dang quan tam.

Huperzine A (HupA) 14 alkaloid &rc ché acetylcholinesterase thuan nghich, dong
thoi c6 mot sb tac dung bao vé than kinh trong cac mo hinh tién 1am sang [5-7].
Adenosine tham gia diéu hoa dan truyén than kinh qua cac thu thé purinergic, con
cordycepin (3'-deoxyadenosine) duoc ghi nhan c6 hoat tinh chdng stress oxy hoa,
chéng viém va bao vé té bao & mot s mo hinh thuc nghi¢m [8—12]. Céac co ché nay
tao co s& dé khao sat kha nang bo trg cia HupA vé6i adenosine va cordycepin, nhung
khong mic nhién chirg minh tinh hiép dong.

Trong nghién ctu nay, HupA dugc thu nhan tir sinh khdéi ndm ndi sinh
Penicillium sp. LDL4.4; adenosine va cordycepin dugc cung cap dudi dang cao chiét
Cordyceps militaris. Khoang tréng can 1am rd 13 hoat tinh cua t6 hop trén cing mot
chudi phép thir gdm e ché AChE, duy tri hoat tinh chuyén héa ctia té bao F11 chiu
t6n thuong béi 6-OHDA va hinh thanh neurite.

Xuat phat tir cic co s trén, dé tai “Péanh gid kha ning rc ché enzyme
acetylcholinesterase, bao vé va kich thich ting truong soi than kinh cua hdn hop

Huperzine A, Adenosine va Cordycepin” dugc thuc hién nham lam ro6 tiém nang cua



mot to hop hoat chét tu nhién theo dinh huong da muc tiéu [2,5,8,10]. Viéc danh gia
dong thoi tac dung ctia hdn hop trén ba phwong dién gdm e ché enzyme AChE, bao
vé té bao than kinh va kich thich ting trudng neurite s& gop phan bd sung bang ching
thuc nghiém cho chién lugc hd trg diéu tri bénh thoai hoa than kinh bang hoat chat
tu nhién c6 chuan héa [2,3,7,13]. Néu chimg minh duogc hiéu qua phdi hop, nghién
ctru nay khéng chi co y nghia vé mit hoc thuit ma con c6 thé tao tién dé cho cac
nghién ctru sau hon theo huéng phat trién san pham hd tro than kinh c6 ngudn gc tu
nhién, phi hop véi diéu kién nghién ctru va nguon nguyén liéu trong nude [13-15].
1.2.  Muc tiéu va nfi dung nghién ciru.

Muc tiéu nghién ctru

Panh gia in vitro kha ning tc ché AChE, bao vé té bao F11 trudc tén thuong
do 6-OHDA va thuc day hinh thanh neurite ciia HupA, adenosine, cordycepin va cong
thire phéi hop duoc lya chon.
Noi dung nghién ciru

Nghién ctru gdm bon ni dung: (i) thu nhan, tinh sach va dinh luong HupA; (ii)
thu nhan cao chiét C. militaris va dinh luong adenosine, cordycepin; (iii) sang loc ty
1¢ phdi hop trén phép thir e ché AChE; va (iv) danh gia cong thirc dugc lya chon
trén mo hinh té bao F11 va phép do hinh thanh neurite. Két qua dugc xem 14 bang

ching sang loc in vitro, 1am co s& cho cac nghién ciru xac nhan tiép theo.
1.3.  Tinh sang tao, tw duy hé thong va tw duy thiét ké
Tinh sang tao

(1) Céch tiép can “da muc tiéu” c6 kiém ching cong hop trén 3 truc tac dong then

chét

Diém sang tao cua dé tai nam ¢ vi¢c khong dénh gié ro1 rac tung tac dung, ma

thiét ké nghién ctru dé dinh luong hién tuong cong hop (synergism) dong thoi trén ba



co ché lién quan truc tiép sinh 1y bénh Alzheimer: Grc ché AChE — bao vé té bao than

kinh — kich thich tdng trudng neurite.
(2) T6 hop hoat chat va huéng tao san phim tng dung méi

Dé tai dit trong tAim phdi hop Huperzine A véi nhom hoat chat tir Cordyceps
militaris (Adenosine, Cordycepin) va danh gid tac dong cong hop dua trén cac phép
thir sinh hoc; huéng nghién ctru nay dugc dinh hudng tao ra san phdm méi va trong
d6 4n c6 néu day 1a hudng “chua ting ¢ trén thi truong” cho phdi hop HupA + tring

thdo.
(3) Tinh sang tao vé ngudn nguyén liéu HupA theo huéng bén viing

Thay vi phu thudc vao nguodn thuc vat quy hiém, dé tai ké thira huéng thu
HupA tir sinh khdi ndm noi sinh (Penicillium sp. LDL4.4) nham gia tang tinh kha thi,
chu dong nguyén li€u va giam ap luc khai thac thach ting rang cua (dugc néu l1a dugc

lidu quy hiém).
(4) Chuén hoa — dinh luong (QC) 1am nén cho danh gia hiép dong

Piém méi vé mat trién khai 1a chuin hoéa/dinh luong HupA, Adenosine,
Cordycepin bang HPLC-DAD trudc khi budc sang tdi uu phdi tron va thir nghiém
sinh hoc, giup két qua cong hop 6 co so dinh lugng, giam sai léch do “khong biét

chinh xac ham lugng hoat chat trong miu”.
Tw duy hé thong (Systems thinking)
(1) Nhin dé tai nhu mot hé théng “dau vao — xir Iy — dau ra — phan hoi”

Db duoc t6 chire theo chudi logic cia mot hé thong nghién ciru:



Ngudn nguyén liéu (sinh khéi ndm/ trung thao) — tach chiét — tinh sach —
dinh luong/chuan hoa — t6i wu ty 16 phdi hop bang 6 ban cd — danh gia 3 hoat tinh

sinh hoc — phan tich cong hop bing mé hinh thdng ké—sinh hoc.
(2) Quan tri phu thudc giita cic cdu phan (interdependencies)

Do tinh sach va dinh luong 1a diéu kién nén dé quy doi lidu/dap Gmg dung khi

tinh ICso va so sanh don chat-hdn hop

Ba hoat tinh khong ddc lap: tc ché AChE cai thién dan truyén cholinergic; bao
vé té bao giam chét té bao do doc chat; neurite outgrowth hudng téi phuc hoi két nbi

synapse—tao nén “bd ba bd sung 1an nhau” theo dung gia thuyét hé thong cta dé tai.
(3) Tu duy hé thong theo vong lap tdi uu (feedback loop)

Két qua ciia m&i mo-dun s& quay vé diéu chinh mo-dun trude dé: néu ty 18 toi uu
theo AChE chua t61 uu cho bao vé t€ bao/neurite, nghién ctru sé quay lai bude 6 ban
co dé tinh chinh ty 1&; nho vay hé thong nghién ctru c6 co ché phan hoi dé hoi tu vao

“cong thire ti wu da tiéu chi”.
Tw duy thiét ké (Design thinking)

(1) Pong cam (Empathize) — xuét phat tir nhu cau nguoi ding/ddi twong hudng

loi

Do 4n néu boi canh Alzheimer gia tang, di€u tri hién tai con han ché (chu yéu don

co ché) va viéc phoi hop thude hién c6 van c6 van dé tac dung phu

. Vi vay, nhu cau thuc té 1 mot hudéng tiép can hd tro diéu tri an toan hon, da muc

ti€u va c6 kha nang ung dung.

(2) Xac dinh van d& (Define) — chuyén nhu cau thanh “bai toan thiét ké”



Bai toan dugc xac dinh ro: xay dung va kiém chiing mot td hop hoat chét ty nhién
c6 thé tac dong dong thoi 1én 3 muc tiéu (AChE—neuroprotection—neurite) va do dugc

murc “cong hop”, thay vi chi cai thién mét chi s don 1é.
(3) Hinh thanh y tuéng (Ideate) — chon giai phap phu hop bdi canh

Giai phép thiét ké duoc dé xuat 1a phdi hop HupA + Adenosine + Cordycepin dua
trén co s6 tac dung sinh hoc va dinh huéng da muc tiéu, ddng thoi gin véi dinh hudng
mg dung tao san pham hd trg (TPBVSK) cho ngudi Viét trong cac giai doan phat

trién.
(4) Tao mau (Prototype) — “nguyén mau” & day 1a cong thirc ty 1& phdi hop t6i wu

Nguyén mau khong phai 1a dang bao ché cudi ciing ngay, ma 1a ty 1& phdi hop t6i
wu thu duoc tir ma tran 6 ban ¢, ¢6 kém chuin hoa ham luong hoat chat béng HPLC-

DAD dé dam bao tai lap.
(5) Kiém thir (Test) — danh gia theo bo tiéu chi da chiéu, c6 lip va so sanh

Nguyén mau cong thirc s& dugc “test” theo 3 bai kiém then chdt dung thiét ké dd

an:
AChE in vitro (DTNB) — ICso
Bao vé té bao than kinh F11 + 6-OHDA (WST-8)
Neurite outgrowth (staining kit, do OD)

Sau d6, két qua duoc tong hop dé xac dinh “cong hop” theo mé hinh phan tich duy

kién.



14. Cic yéu té phuc vu cong dong

(1) Pap tng nhu cau stc khoe cong dong vé suy giam tri nhéd/sa sut tri tué

Nhu cau sir dung cac san pham/giai phap hd tro ting cudng tri nhé dang ting
va phuc vu nhiéu nhom tudi khac nhau. Déng thoi, Alzheimer 1 bénh chua c6 thude

chira khoi hoan toan nén nhu cau vé giai phap ho trg da muc ti€u la rat cap thiét.

(2) Gop phan giam ganh ning cho ngudi bénh — gia dinh — xa hoi theo hudng “hd trg

diéu tr1”

Pé tai hudng t6i danh gia td hop hoat chat trén 3 truc: e ché AChE — bao vé
té bao than kinh — kich thich neurite, nham tao co s& khoa hoc cho céc huéng ho tro

duy tri chitc ning nhan thirc va lién két than kinh.

(3) Tang kha ning tiép can giai phap trong nudc thong qua chuan hoa ham lugng va

minh bach chit luong

Thuec té thi truong Viét Nam c6 nhiéu san pham “bo ndo”, nhung cac san pham
c6 thanh phan HupA phan 16n nhap khau, san phim trong nudc c6 HupA “chua nhiéu
va khong duoc 1am rd ham lugng”; dong thoi hién chua co san pham két hop thanh

phan chinh tir Huperzine A va tring thao (Cordyceps militaris).

Vi vdy, huéng nghién ctru chuin hoa bing HPLC-DAD dé dinh tinh—dinh
luong cac hoat chét s& tao nén tang cho viéc phat trién san pham c6 kiém soat chat

lugng t6t hon phuc vu cong dong.

(4) Hudng t&i giai phap hd trg c6 tiém niang an toan hon so véi mot sé phac dd phdi

hop hién hanh

Do an chi ra viéc phdi hop donepezil va memantine tuy hiéu qua nhung van
¢6 “nhiéu tac dung phu, nguy hiém ddi voi ngudi sir dung”, vi vay nhu cau tim hudng
b6 trg phit hop 13 c6 co so. Pong thoi HupA duoc xem 14 hoat chat hd trg phong va
diéu tri AD véi “it tac dung phu” thong qua uc ché AChE, tao nén cho lya chon td

hop hoat chét theo huéng cong hop.



(5) Bao t6n ngudn dugc liéu va phat trién bén vimg ngudn nguyén liéu hoat chét

HupA thuong duoc chiét xuét tir thach ting ring cua, trong khi tai Viét Nam
day 1a “loai cay duoc liéu quy hiém” thudc danh sach do; do d6 huéng khai thac/nudi
ciy va tan dung ngudn sinh hoc thay thé 1 c6 y nghia cong dong va moi trudng. Dé
tai Iya chon huéng tach chiét, tinh sach HupA tir sinh khéi ndm Penicillium sp.

LPL4.4, gop phan giam phu thudc vao khai thac duoc liéu tuy nhién.

(6) Thuc day lién két vién—truong—doanh nghiép va tao gia tri cho chudi san xuét

trong nudc

Nguyén liéu tring thao duoc cung cap tir doanh nghiép trong nudc, cho thiy
kha ning lién két nguon luc dé tao chudi gia tri “nudi trong — chiét xuat — chuan héa
— danh gi4 hoat tinh”, ting tiém ning chuyén giao sau nghién cru. Pdng thoi dinh
huéng ciia nhém nghién ctru ¢ cac giai doan tiép theo 1a huéng dén san pham hd tro

phong/diéu tri SSTT, trong d6 c6 AD, phit hop muc tiéu phuc vu cong dong.
(7) Lan toa tri thirc va niang luc nghién ctru cho cong déng khoa hoc — dao tao

Viéc chuan hoa quy trinh sang loc nhanh trén phién 96 giéng va xay dung hé danh
gia cong hop (6 ban cod) trén 3 hoat tinh chinh gitp tao mdt “khung phuong phap” co

thé tai st dung/dao tao va mé rong cho cac nghién ctru hoat chit ty nhién khac.



II. Téng quan tailiéu

2.1.  Hoat chat Huperzine A

Hinh 1. Céu triic phén tir ciia Huperzin A

Huperzine A (HupA) 1a mdt alkaloid thuoc nhom Lycopodium, dugc phan 1ap tir
cac loai thudc ho Lycopodiaceae, dac biét 1a Huperzia serrata, va tir 1au da dugc xem
12 mot trong nhitng hoat chét tu nhién tiéu biéu c6 tiém nang tng dung trong diéu tri
bénh AD[5,16]. HupA thu hut sy quan tdm 16n ctia giéi nghién ctru do vira c6 ngudn
géc tu nhién, vira thé hién hoat tinh sinh hoc rd rét trén hé than kinh trung uong [5,6].
Céc tong quan dugc 1y cho thdy HupA di duoc phat trién nhu mot thude diéu trj AD
tai Trung Qudc, dong thoi ciing duoc luu hanh dudi dang thuc pham bo sung & mot

s thi truong khac [5,16].

Hinh 2. Cdy Thach tung rang cwa Huperzia serrata



V& co ché tac dung, HupA ndi bat nhat véi vai tro 13 chat &c ché AChE c¢6 tinh
thuan nghich, manh va tuong ddi chon loc [5,6]. Viéc uc ché AChE giip lam tang
ndng d6 acetylcholine tai khe synapse, qua d6 cai thién dan truyén cholinergic, mot
truc bénh sinh quan trong trong suy giam nhan thicc & bénh AD [5,6]. Liang va cong
su cho thiy HupA c6 tac dung 1am ting ndng d6 acetylcholine & v6 ndo chudt va kéo
dai tac dung hon so v&i mot s6 thude ddi ching nhu donepezil va rivastigmine trong
mo hinh thyc nghiém [17]. Nhitng dit liéu ndy cing cb co s& cho viéc xem HupA nhu

mot hoat chit co gia tri trong dinh huéng hd tro diéu tri AD [5,17].

Bén canh tac dung trén AChE, HupA con dugc ghi nhan c6 nhiéu dic tinh bao vé
than kinh khac ngoai co ché cholinergic don thuan [5,6]. Cac bai tong quan va nghién
ctru tién 14m sang cho thdy HupA c6 thé lam giam doc tinh do amyloid-p, han ché
stress oxy hoa, cai thién rdi loan chirc nang ty thé va giam ton thuong chét té bao than
kinh trong nhiéu mé hinh thwc nghiém [5,6]. Qian va Ke nhan dinh rang HupA co
tiém nang vuot khéi vai tro cia mot thudc cai thién triéu ching, hudng téi dac tinh
diéu bién tién trinh bénh trén nhiéu mat xich bénh sinh ctia Alzheimer [5]. Vi vay,
HupA thuong duoc xem 13 mot tng vién phu hop trong chién lugc tiép cin da muc

tiéu dbi v4i bénh thoai hoa than kinh [5,6].

Mot diém dic biét quan trong dbi voi dé tai nay 1a HupA con c6 lién quan dén
qua trinh ting trudng va biét hoa than kinh [7]. Tang va cong sy da chirng minh rang
HupA 1am ting tiét nerve growth factor & té bao than kinh dém v6 nio chudt nudi céy,
dong thoi lam tang s6 lugng té bao PC12 mang neurite [7]. Két qua nay cho thay
HupA khong chi tac dong trén truc trc ché AChE ma con c6 kha ning hd tro ting
truong soi than kinh, tire mot chi tiéu co ¥ nghia trong phuc hoi két ndi synapse va
chutrc nang neuron [7]. Chinh dic tinh tac dong da hudng nay khién HupA tro thanh
thanh phan trung tam hop 1y trong cic nghién ctru phdi hop vai cac hoat chét tu nhién

khac [5,7].

O Viét Nam, thach tung rang cua la loai cay duoc li¢u quy hiém, thuoc danh
sach "do" trong Chuong trinh Nghién ciru bao ton va phat trién ngudn gen quy hiém
vé cay thudc. Viéc nghién ctru phan 14p cac ching ndm néi sinh trong cay H. serrata

c6 kha ning san sinh hoat chit HupA di duogc cic nha khoa hoc quan tAim nham thay



thé, tang cudong lugng HupA cho nganh cong nghiép dugc. Pa c6 nhiéu két qua nghién
ctru kha quan dugc cong b, dic biét 1a & Trung Qudc — noi ¢6 cdy H. serrata phan
bd nhiéu. Trong khudn khé cua cac dé tai cap Nha nuée thuoe Chuwong trinh khoa hoc
va cong nghé trong diém cip Qudc gia giai doan 2016 —2020: “Nghién ciru tmg dung
va phat trién cong nghé tién tién phuc vu bao vé va chim séc sirc khoe cong dong”
va dé tai KC.10/16-20: “Nghién ciru bao ché vién nang chira hoat chat Huperzine A
dugc tach chiét tir mot s6 chung ndm phan 1ap tir cAy Thach ting ring cua (Huperzia
serrata)”, ma s6 KC10.01/16-20 (2016-2019) do TS. Lé Thi Minh Thanh, Vién Cong
ngh¢ sinh hoc lam chu nhi¢m da phan lap dugc 296 ching ndm ndi sinh tir cay duogc
liéu H. serrata tai Langbiang — Pa Lat — Lam Pdng va Vuon Quéc gia Hoang Lién —
Lao Cai, Viét Nam. Bing phuong phap sic ky mang mong (TLC) va sic ky hiéu ning
cao (HPLC), nhom dé tai di xac dinh dugc 05 ching vi nAm c6 kha nang sinh tong
hop hoat chat HupA (Penicillium reticulisporum Tsp41, Penicillium sp. LDL4.4,
Fusarium sp. Rsp5.2, Xylaria sp. Tsp20 va Fungal endophyte sp. Tsp25)[14]. Trong
d6 chung Penicillium sp. LDL4.4 dugc chon 1am chung giéng gdc cho 1én men sin
xuat HupA quy mé 500 lit. Dé tai dd xay dung dugc qui trinh 1én men thu nhan HupA
tir chung LDL4.4 trén qui mo thiét bi 500 lit. Dé tai ciing da xay dung duoc cac qui
trinh co ban ban dau cho cong nghé tach chiét, tinh sach, thu nhan hoat chat HupA tur
sinh khdi ndm qui mé pilot; qui trinh céng nghé bao ché vién nang cing chtra hoat
chat HupA qui mé phong thi nghiém/pilot. Chinh vi vdy, trong du 4n nay chung toi
da c6 sy ké thira tir ngudn nguyén liéu cho tinh sach HupA tir sinh khéi 1én men cua

chung Penicillium sp. LDL4.4.
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2.2. Téng quan vé Acetylcholinterase (AchE).

Acetylcholinesterase (EC 3.1.1.7) 1a enzyme thuy phan nhanh acetylcholine
thanh choline va acetate tai khe synapse, qua d6 két thuc tin hiéu din truyén
cholinergic. Trung tam hoat dong nam & ddy mot ranh hep giau acid amin thom, gom
ving x{c tac va vang gan co chat; ngoai ra, ving ngoai vi & miéng rinh co6 thé tham
gia nhan dién co chat va chat wrc ché [18].

Trong AD, su suy giam neuron cholinergic gop phan 1am giam acetylcholine
va lién quan dén rdi loan nhan thirc. Uc ché AChE giup kéo dai thoi gian t6n tai cta
acetylcholine tai synapse, l1a co s& dugc 1y cua donepezil, rivastigmine, galantamine
va HupA [4-6,19]. Co ché nay chu yéu cai thién triéu ching va khong dai dién cho
toan by bénh sinh cua AD.

Hoat tinh AChE trong dé tai dugc do theo nguyén Iy Ellman: acetylthiocholine
bi AChE thily phan tao thiocholine; thiocholine phan mg véi DTNB tao san pham
mau vang, duoc theo ddi & 412 nm [20]. Vi cao chiét hodc mau c6 mau, can co giéng
trang mau va giéng khong enzyme dé loai trir hip thu nén hodc tuong tac truc tiép
véi DTNB.

Do HupA 1a chét (rc ché AChE manh, phép thir ndy dugc st dung lam budc
sang loc ty 1& phdi hop. Cac két qua trén AChE chi phan anh tuwong tac trong hé
enzyme in vitro; tac dung bao vé té bao va hinh thanh neurite can duoc danh gia bang

cac mo hinh riéng.
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2.3. Hoat chit Adenosine, Cordycepin va nim triung thao Cordyceps

militaris

Hinh 3. Hinh dnh nim triing thio Cordyceps militaris

Cordyceps militaris 1a nAm ky sinh con tring c6 thé nudi tréng nhan tao, chira
Adenosine, Cordycepin, polysaccharide, ergothioneine va nhiéu chat chuyén héa
khac [10,21,22]. So véi Ophiocordyceps sinensis tu nhién, C. militaris c6 uu thé vé
kha ning chi dong ngudn nguyén lidu va chuan hoa quy trinh nudi cay.

Ngudn thu nhan va chuin héa hoat chit

Adenosine 1a nucleoside c6 mét rdng rai trong té bao sinh vat va c6 thé thu
nhan tir nguyén liéu sinh hoc, dich 1én men hodc tong hop hoa hoc. Trong san phim
Cordyceps, ham lugng Adenosine phu thudc chiing nam, co chét, diéu kién nuoi, giai
doan thu hoach va phuong phap chiét [10,13,22].

Cordycepin cé thé duoc thu nhan tur qua thé hodc dich 1én men C. militaris,
lam giau bang cac k¥ thuat hap phu—giai hip, sic ky va két tinh; ngoai ra con ¢ cac
huéng tong hop hoa hoc hoic chuyén hoa sinh hoc [10,22]. Do ham luong bién dong
theo 16, dinh lugng dong thdi Adenosine va Cordycepin 1a budc can thiét khi sir dung

cao chiét trong nghién ctru sinh hoc [13,23-25].
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Cao chiét st dung trong dé tai duogc thu tir qua thé C. militaris nudi trong nhan
tao. Vi cao con chira nhiéu thanh phan ngoai Adenosine va Cordycepin, két qua cia
nhom cao chiét phai duoc dién giai 1a tic dung cua cao di chuan hoa hai chét chi thi,
khong dugc quy hoan toan cho riéng hai nucleoside.

Viéc chuin hoa nguyén liéu can tdi thiéu cac thong tin vé khdi lwvong ban dau,
hiéu suat cao, o 4m, ham luwong hai chét chi thi, s6 16 va d6 lap lai gitta cac 1an phan
tich. Nhirng théng tin nay dong thoi 14 co s& quy ddi ty 16 HupA:A+C trong cong
thirc phédi hop.

Trong dé tai, adenosine va cordycepin dugc dinh lwong bang HPLC-DAD va
dung dé thiét 1ap hon hop A+C theo ty 1& c6 trong cao. Cong thirc té bao sir dung
HupA phdi hop véi cao chiét cin duoc phan biét rd voi cong thire sitr dung HupA phdi
hop chét chuan A+C.

Céc cong bd trude dd ghi nhan C. militaris thuc day phat trién neurite & té bao
Neuro2A va cai thién mot s6 chi s6 tri nhd trén dong vat [26], dong thoi cho thay tiém
nang bao vé than kinh trong mé hinh thiéu mau ndo [27]. Vi vy, tinh méi cua dé tai
nam & to hop va h¢ phép thur cu thé, khong phai ¢ viéc lan dau ghi nhan tac dung ctia

C. militaris 1én neurite.

HoN NH,
=N N B
N i N
U \ N/) HO <NI‘\/)
H N N
O o 0
OH OH OH
Adenosine Cordycepin

Hinh 4. Céu triic phan tir ciia Adenosine va Cordycepin

Adenosine 1a nucleoside noi sinh diéu hoa hoat dong than kinh qua bon phan

nhom thu thé A1, A2A, A2B va A3. Trong h¢ than kinh trung uwong, hoat héa Al
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thuong 1am giam phong thich chat dan truyén va giam tinh kich thich cua neuron,
trong khi A2A c6 thé 1am ting dan truyén va diéu bién tinh déo synapse; tac dung phu
thudc loai té bao, vi tri thu thé va bdi canh bénh 1y [8,28].

R6i loan tin hiéu Adenosine, dic biét tdng hoat tinh thy thé A2A tai synapse va
té bao than kinh dém, dugc lién hé véi rdi loan mang neuron—glia va suy giam tri nhé
[8,9]. Tuy nhién, adenosine ngoai sinh khong phai cht chu van chon loc mét thu thé;
tac dung A1 va A2A co thé khac hoac dbi 1ap. Vi vay, su hién dién cua Adenosine
trong cong thirc chi tao gia thuyét vé diéu hoa purinergic, chua chimg minh co ché
thu thé cu thé.

Cordycepin (3’-deoxyadenosine) 1a dan xuét nucleoside dic trung cia C.
militaris. Sy thiéu nhom hydroxyl & vi tri 3’ lam Cordycepin cé dic tinh sinh hoc
khac Adenosine. Hoat chat ndy dugc ghi nhan cé tic dung chdng oxy hoa, chong
viém va diéu hoa apoptosis trong nhiéu hé thue nghiém [10-12].

Trén té bao HT22, Cordycepin lam giam apoptosis lién quan stress oxy hoa va
stress ludi noi sinh chéat do glutamate [11]. Trén té bao PC12, Cordycepin lam giam
doc tinh do 6-OHDA thong qua cac dap tmg chdng oxy hoa [12]. Céac dit liéu nay hd
trg lwa chon Cordycepin cho truc bao vé té bao, nhung khong cho thay Cordycepin
tryc tiép e ché AChE.

Co so phdi hop duoc xay dung theo hudng bo trg co ché: HupA tac dong truc
tiép 1én AChE; adenosine lién quan diéu hoa purinergic; cordycepin va cac thanh phan
ctia cao C. militaris ¢ thé tham gia kiém soat stress oxy hoa va su sdng con cuia té
bao. Pay 1a gia thuyét da dich can kiém ching thuc nghiém; tinh hiép dong chi duoc
két luan khi c6 phan tich twong tac dinh lwong phu hop.

2.4. Bénh Alzheimer va sa sut tri tué

Suy gidm tri nhd (SGTN) 1a hién tugong ndo bd suy gidm chuc nang hoac qua
trinh van chuyén nhiing thong tin va tri nhé vé vo ndo bi ngung tré[29]. Gan day,
nhiéu nghién ctru thong ké rang 85% ngudi tré dudi 50 tudi it nhat gip phai mot van
dé vé tri nhd kém, trong d6 c6 dén 20-30% & nguoi dudi 30 tudi, phan con lai tap
trung & ltra tudi trung nién. Xu hudng nay ciing dugc ghi nhan & Hoa Ky, véi ty 18
suy giam nhan thitc & nhoém 18-39 tudi ting dang ké trong thap ky qua. Cac s liéu

trén cho thy day 1a mot thuc trang dang bao dong bai co dén 50% suy giam tri nhd
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O nguoi tré s€ dién tién thanh hoi chirng sa sut tri tu¢ (SSTT) ¢ nguodi gia, dac bict
trong s6 d6 1a bénh AD. Trén toan cau, AD 13 nguyén nhan phd bién nhét cua ching
SSTT, chiém udc tinh tir 60% dén 80% céc trudng hop [1,30]. Nam 2015, ching
SSTT d anh huong dén hon 47 tridu ngudi trén toan thé gidi, wdc tinh sé& tang 1én 76
triéu ngudi vao nim 2030 va 145 triéu ngudi vao nam 2050 [31]. Du bao gan day
cling chi ra s6 nguoi mac bénh AD c6 thé ting gip ba vao nam 2050 [1,31]. Viét Nam
chinh thtrc budc vao giai doan gia hoa dan s6 tir nam 2011 khi c6 11% s6 dan 1a nhirng
nguoi trén 60 tudi. Theo diéu tra dan sd nam 2017, ca nudc co 11 triéu nguoi trén 60
tudi chiém khoang 11,95% dan sd, trong d6 c6 khoang gan 2 triéu nguoi tir 80 tudi
tré 1én [32]. Cac nguyén nhan SGTN ¢ nguoi tré bao gom tac dong cua cac goc tu do
duoc sinh ra trong qua trinh chuyén hoa binh thudng cta co thé hing ngay; ap luc tir
cong viéce, hoc hanh, méi truong 6 nhiém... dé dan dén stress; cong viée qua tai 1am
cang thang than kinh, tac dong truc tiép 1én trung tdm than kinh nhén thtc, diéu nay
1am ndo bo suy giam chirc ning va tri nhd sa st dan [29]. Trong khi d6 nguyén nhan
ctia bénh AD c¢6 thé do mét s6 1y do nhu: 1) sy tich tu cia cdc mang beta-amyloid léng
dong trong khoang tréng giira cac té bao than kinh, ii) su hinh thanh protein Tau gay
ra cac dam rdi soi than kinh tich ty bén trong [2]. Piéu nay dan dén té bao than kinh
v6 ndo mat di bai vi chiing ngimg hoat dong, mat lién lac gitra cac té bao xung quanh
va cudi cung chét di gay ra sy co lai ctia ndo theo thoi gian [2]. Chinh vi vay, nhu cau
st dung céc thudc, thyc pham chic ning, thue pham bao vé sirc khoe dé ting cuong

tri nhd ngdy cang cao, phuc vu cho nhiéu d6 tudi khac nhau [1].

Hi¢n nay trén thi truong cdc nhoém thudc diéu tri va ho tro diéu tri AD va céc
bénh SSTT chi nhim vao 2 co ché chinh 1a tc ché enzyme thiy phan AChE (duoc
chting minh dua vao hoat tinh bao vé té bao TK va ting sinh soi lién két than kinh)
va thubc ngin chin N-methyl-D-aspartate (NMDA)[19,33]. Ngoai ra, khi st dung
phdi hop ca 2 co ché véi hdn hop thude donepezil va memantine c6 tac dung hi¢u
qua nhét, nhung sy phdi két hop nay van co rt nhiéu tac dung phu, nguy hiém d6i
v6i nguoi sir dung. Trong khi d6, phuong phap chéng cac mang bam (do protein Tau
va beta-amyloid) khong dugc ing dung rong rai do tinh kha thi khong cao. Do vay,
HupA dugc xem la hoat chit dé hd tro phong va diéu tri bénh AD véi it tac dung phu

so voi cac chat dang duoc luu hanh théng qua viée e ché AchE [5]. Nghién ciru cho
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thdy HupA khéng chi c6 tac dung trc ché AChE ma con c6 cac tac dung bao vé than
kinh khac, nhu bao vé té bao than kinh chéng lai ton thuong do 6-OHDA, cai thién
rdi loan chirc ning ty thé va diéu chinh yéu t ting trudng than kinh[5,7]. Tuy nhién
hudng nghién ciru nay van ton tai vai nhuge diém d6 1a kha ning bao vé cac té bao
than kinh khoi su t6n thuong va chét. Bé giam b6t va khic phuc yéu diém nay, chung
t6i ddt van dé nghién ctiru phdi két hop HupA vdi cao tring thao (Cordyceps militaris).
Nikkhah va cong sy (2017) da chimg minh riang khi phéi tron 2 hay nhiéu thudc véi
nhau, dua trén tac dong cong hop (hiép dong), tic dung cta chung mang lai c6 thé
dat gap tir 3 — 4 1an trd 18n so v6i sir dung riéng 1¢ timg don chat[34]. Tac dong cong
gop (hiép dong) cytotoxic ciia Cordycepin trong Cordyceps militaris lién quan dén
hién tuong apotosis trong cac té bao bénh bach ciu ngudi ciing di dugc bao cao[35].
Trong mot nghién ciru khac, tac dong cong gop cua cao chiét Cordyceps sinensis
(CSE) phéi tron v6i cao chiét Gymnema inodorum cé hiéu qua nhu mét liéu phap bd
sung dé kiém soat chung ting lipid mau va béo phi[36]. Trén thi trudng trong nudc,
dd c6 mot sb san phém cua Duoc phém Vinh Gia, Hoc vién Quan Y, phéi tron cao
trung thao voi cao ndm linh chi, cao chiét nhuy hoa nghé tiy, cao sam ngoc linh...
Trén thé gi6i, dd c6 mot s6 san pham thuong mai c6 chira HupA va v6i mot/nhiéu
hop chat ti nhién khac voi ham luong HupA 50/100 pg/vién (hodc 1%) va mot/nhiéu
hop chét tu nhién nhu: Eleuthero, lecithin, citric acid, malic acid, palmitin, stearin,
vinpocetine... Viéc phdi tron HupA va cao triung thao Cordyceps militaris va danh
gia tac dong cong gdp cua chung dua trén phuong phép thir hoat tinh bao vé té bao
than kinh (TBTK) va ting sinh soi lién két than kinh 1a mét huéng nghién ciru tao ra

san pham bao v¢ suc khoe méi-

Tai Viét Nam, trén thi truong da c6 rat nhiéu san pham bd ndo voi nhiéu dang
tir dang vién nén dé udng dén dang thudc nudc dé cai thién sirc khoe cho bo nio. Pa
phan, cac thubc bd ndo cé thanh phan chinh 1a Ginkgo biloba - mét dang chiét xuat
tir 14 cay cua Bach qua. Mot s6 bang chimg cho thiy chiét xuat bach qua cé thé cai
thién tri nhd & nguoi 16n khoe manh mdt cach khiém ton [37]. Tuy nhién, hau hét cac
nghién ctru chi ra ré“mg bach qua khong cai thi¢n tri nhd, sy chu y hodc chirc ndng nao
[37,38]. Thém vao d6, cac thude chira tinh chat Blueberry c6 trong qua Viét quat;

saponin c6 trong ré cua cy dinh ling ciing duoc sir dung dé bd dudng cho nio bo
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clia con nguoi, gitip ting cuong sinh luc, tri lyc, chéng suy nhuoc than kinh. Ngoai
ra, con c6 cac nhém thudc co chira cinnarizine, cerebrolysin, citicoline, piracetam...
cling dugc sir dung dé bd ndo nhung c6 mot sb tac dung phu nhit dinh. Tuy vay, cic
san phém 1a thudc hodc thuc phém chtrc nang hd tro phong, diéu tri SSTT hodc thuc
pham bao vé strc khoe cai thién tri nhd c6 thanh phan tir HupA hau hét dugc nhap
khau tir nude ngoai, cac san pham do Viét Nam san xuét ¢6 thanh phan HupA thi chua
nhiéu va khong dugc 1am rd ham luong. Cac san phdm nay chi yéu duéi dang cao
chiét thach ting ring cwa véi ham luong cao chiét tir 65 mg-300 mg. Nghién ctru
trong nudc dd phat trién va ching minh tac dung ting cudng tri nhé cia vién nang
mém HupA trén mé hinh chudt bi SGTN giy béi scopolamine[39]. Trén thi truong
trong va ngoai nude, hién chua c6 san phim nao c6 thanh phan chinh tir HupA va cao
trung thao (Cordyceps militaris). Do vy, trong giai doan dau tién, trong khuon kho
cua dé tai nay, chung to1 mudn tao ra mot san phém dudi dang thuc phém bao vé stc
khoe cho nguoi Viét ¢6 tac dung ting cudng tri nhd sir dung hop chat HupA két hop
v6i cao trung tha(Cordyceps militaris). O cc giai doan tiép theo, chung t6i mudn
hudng dén san phém nham hd trg phong, diéu trj bénh sa sut tri tué (SSTT), trong do

c0 bénh AD.
2.5. Té bao F11 va mé hinh ton thwong bang 6-OHDA

F11 12 dong té bao lai dugc tao tir neuron hach ré sau ctia chudt céng phoi va
té bao u nguyén bao than kinh chudét N18TG2. Dong té bao nay duy tri mot s dic
tinh ctia neuron cam giac, c6 kha nang biét hoa va hinh thanh neurite trong cac diéu
kién thich hop [40]. Nho ting truéng 6n dinh va d& quan sat hinh thai, F11 duoc ding
trong nghién ctru ddc tinh, bi¢t hoa va phat trién neurite.

6-Hydroxydopamine (6-OHDA) 1a chat tuong tu catecholamine dé bi oxy
hoa, tao cac loai oxy phan Gmg, gy rdi loan ty thé va 1am giam kha ning séng cua té
bao. 6-OHDA thudng dugc sir dung dé tao ton thuong oxy hoa/dopaminergic trong
cic mo hinh in vitro va tién lam sang [12,41,42]. Dung dich 6-OHDA can dugc pha
moi, han ché 4nh sang va thoi gian tiép xtc véi khong khi.

Trong dé tai, F11/6-OHDA duoc chon dé khao sat kha nang duy tri hoat tinh
chuyén héa cua té bao va hinh thanh neurite. M6 hinh nay phu hop cho sang loc ton

thuong té bao do stress oxy hoa nhung khong dic hiéu cho AD; két qua phai dugc
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gi61 han & mubc in vitro va can xac nhan bang mo6 hinh lién quan truc tiép dén

amyloid/tau hodc mo hinh dong vat.
2.6. Nghién ctru trong nwéc va ngoai nwéce

Trén thé gi61, HupA da dugc nghién ctru tuong ddi sau ca & mirc hoa hoc, duoc
1y va tién 1am sang [5,6,16]. Nhiéu cong trinh tip trung vao hoat tinh &c ché AChE,
kha nang bao vé than kinh va tiém nang cai thién nhan thirc cia HupA trong cac mo
hinh AD [5,6,17]. O nhom Cordyceps militaris, phan 16n nghién ctru tip trung vao
thanh phén hoa hoc, dac biét 1a Cordycepine va Adenosine, cling nhu cac tac dung
chdng oxy hoa, chdng viém va bao vé than kinh cta cac hop chat nay [10-12]. Tuy
nhién, da s6 cac cong bd qudc té hién nay van danh gia riéng 1é tig hoat chat hodc
ting cao chiét, trong khi s6 nghién ciru khao sat truc tiép mot t6 hop gdm HupA,

Adenosine va Cordycepin con rat han ché [5,10-12].

O Viét Nam, nghién ctru vé HupA da c6 nhitng budc tién dang chua y trong hon
mot thap nién gén day [14,15,43]. Vi Thi Ngoc va cong su da xac dinh duoc su hién
dién cua HupA trong Huperzia serrata thu tai Da Lat va xay dung dugc phuong phap
dinh tinh, dinh lugng béng TLC va HPLC [43]. Lé Thi Minh Thanh va cOng sy ndm
2019 da phan 1ap cac chung nim ndi sinh tir H. serrata & Viét Nam va sang loc dugc
chung c6 kha ning sinh HupA, qua d6 mo ra huéng khai thac ngudn hoat chat thay
thé tir vi sinh vat [14]. Pén nim 2023, nhoém nay tiép tuc cong bd thém cac ching
nam noi sinh sinh Huperzine tir cac loai Lycopodiaceae khac, cho thiy kha ning mo
rong ngudn nguyén liéu sinh hoc cho san xuat HupA [15]. Pay la nén tang rat thuin

loi cho céac nghién ciru tng dung tiép theo & trong nude [14,15,43].

Dbi véi Cordyceps militaris, cac nghién ciru trong nude hién chu yéu tap trung
vao chuan hoa nguyén lidu va kiém soat chat lwong [13]. Nguyén Thi Thinh va cong
su nam 2024 di xdy dung phuwong phap dinh lwong dong thoi Adenosine va
Cordycepin trong cac thuc pham bao vé sirc khoe chira Cordyceps dang luu hanh trén
thi truong Viét Nam [13]. Cong trinh nay c6 ¥ nghia thyc tién vi cho thiy nhu ciu
chuan hoa dinh lugng hoat chat 1a rat can thiét trude khi di sdu vao cac nghién ciru
dugc 1y hodc phat trién san pham [13]. Tuy vay, cac nghién ctru vé tac dung than kinh

ctia td hop HupA — Adenosine — Cordycepin tai Viét Nam hién van con rét it [13—15].
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Nhin chung, khoang tréng nghién ctru hién nay nam & chd di c6 tuwong d6i
nhiéu dir liéu vé timg hoat chit riéng 1¢, nhung con thiéu bang ching thyc nghiém
danh gié tryc tiép hiéu qua ctia hdn hop HupA — Adenosine — Cordycepin trén cc chi
tiéu cot 16 lién quan dén bénh AD [5,7,8,11,12]. Pic biét, rat it nghién ctru xem xét
ddng thoi ba truc tic dong gdm trc ché AChE, bao vé té bao than kinh va kich thich
ting trudng neurite trong cing mot mod hinh thiét ké [5,7,11,12]. Vi vay, dé tai ndy co
tinh ké thira tir cac nghién ctru trude vé ngudn nguyén liéu va chuin hoa hoat chat,
dong thoi c6 tinh mai ¢ dinh hudng danh gia tac dung phdi hop da muc tiéu cia ba

hoat chét tu nhién lién quan tryc tiép dén bénh sinh AD [5,13-15].

III.  Vatliéu va phwong phap nghién ciru

3.1. Vatli¢u nghién ciru.

- Sinh khéi tuoi ciia chiing Penicillium sp. LDL4.4 ¢6 kha nang sinh tong hop
HupA, ké thira tir dé tai KC10.01/16-20 [14].

- Qua thé Cordyceps militaris duoc cung cap boi Cong ty Co phan Nghién ciru
va Chuyén giao Khoa hoc Cong nghé Viét Nam.

- Chét chuan HupA, adenosine va cordycepin (Sigma-Aldrich). Dong té bao F11;
6-OHDA; mNGF; thudc thir WST-8 va bé nhudém neurite duogc sir dung trong
cac phép thir té bao.

3.2. Héa chit va dung cu chinh.

Bing 1. Danh muc héa chit va dung cu chinh

STT Tén hoa chit Ngudn goc
1 Dung moéi: Acetonitrile, nugc cat, amoni acetat, Merck (Buc)
acid acetic

2 Dulbecco's Modified Eagle Medium Gibco (MY)

3 Huyét thanh thai bo Gibco (M)

4 Penicillin Sigma-Aldrich
(My)

5 Trypsin — EDTA 0.25% Sigma-Aldrich
(My)

6 Dimethyl sulfoxide Sigma-Aldrich
(My)
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7 Phosphate buffered saline Merck (bic)
8 Chét chudn mNGF Merck (Pic)
9 Chét chuan adenosine, cordycepin Merck (Bric)
10 6-Hydroxydopamine Merck (bic)
3.3. Mot so thiét bj cin sir dung.
Bing 2. Héa chit, dung cu va thiét bi siv dung
STT Tén thiét bi Ngudn gbc
1 Can ky thuat dién ti, can phan tich Sartorius (Ptrc)
2 May siéu am Elma (DPuc)
3 Tu sdy Binder (Diic)
4 May cét quay chan khong Biichi (Thuy s¥)
5 May li tam Hettich (buc)
6 | Binh cau c6 nham dung tich 100 — 1000ml Duran (Purc)
7 Cot sic ky Duran (Buc)
. A . . Thermo Fisher
8 Tt cay vi sinh an toan sinh hoc Scientific (M§)
. A nr A A1 Thermo Fisher
9 T am nudi cay té bao Scientific (M§)
10 Kinh hién vi soi nguoc Zeiss (Duc)
Thermo Fisher
11 May ly tam lanh ~
. x Thermo Fisher
12 H¢ thong bao quan mau -
13 Budng dém té bao neubauer Marienfeld (Buc)
14 ACac thleH bi khéc: Pipet, dia nuoi, ong eppendorf, Falcon (M$)
ong nghiém,...
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3.4. Phuong phap nghién ctru

So do tong thé cua thiét ké nghién ctru duoc trinh bay dudi day, theo trinh ty
tir chuan hoa nguyén liéu, sang loc hoat tinh rc ché AChE, danh gia bao vé té bao

F11 dén danh gi4 hinh thanh neurite.
( )
Nguyén liéu nghién ctru
Sinh khéi Penicillium sp. LDL4.4 chira HupA Qua thé Cordycep
militaris chira Adenosine va Cordycepin

v

Thu nhan va chuin héa hoat chit

Tach chiét, tinh sach Huperzine A, Thu nhan cao chiét C.
militaris, Pinh tinh/dinh lwong bang HPLC-DAD

v

X4c dinh ham lwong hoat chat
Danh gia do tinh sach HupA, Dinh lwo‘ng Adenosine va
Cordycepin, Lam co sé thiét ldp nong dé va 1y 1é phoi trén

v

Thiét 1ap va sang loc ty 1& phéi tron
HupA + hon hop Adenosine + Cordycepm (4 +C) Khdo sdt cac
16 hop néng dé theo phirong phdp 6 ban co

Panh gia kha ning vrc ché AChE
Phuwong phap Ellman — DTNB, Xdc dinh % itc ché va ICsy, Pdnh
gid tiong tdc phoi hop bang FICI

Luwa chgn cong thirc ph01 tron tiém niing
Lva chon cong thite c6 hiéu qua tec ché AChE va twong tdc phoi
hop phu hop, Dung cho cdc thir nghiém trén té bao

|

Bio vé té bao than kinh < »| Kich thich tang tru’O’ng neurite
M6 hinh F11 gdy ton thu"ong bang Xt Iy té bao F11 bang mau thit,
6-OHDA, Danh gia kha nang song Nhuom neurite — chup anh, Dinh

té bao bang WST-8 lwong hinh thdi bang ImageJ
J | \
4 )

Tong hop va danh gia két qua
So sanh tac dung ciia don chdt va cong thirc phoi trén
Phan tich trén 3 truc sinh hoc:
L Uc ché AChE — Biio vé té bao than kinh — Kich thich ting truéng neurite )
v
4 . )
PAU RA
Luwra chon cong thirc phéi trén c6 tiem ning tic dpng da muc tiéu trong dinh
hwong nghién ciru bénh Alzheimer

Hinh 5. So do thiét ké nghién ciru
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3.4.1. Phwong phdp dinh tinh, dinh lwong HupA bang HPLC-DAD
Phwong phdp Sic ky long hiéu ning cao HPLC - DAD

Nguyén ly: Ham luong HupA duoc xac dinh bang phuong phép séc ky 1ong cao
ap (HPLC). HPLC 1a qua trinh tich mot hdn hop chat trong cot sic ky & trang thai
16ng. Cac chit mau phan tich phai dugc hoa tan trong mot chit 1ong phu hop thudng
chinh 14 pha dong chay sic ky. Cac mau duoc phan tich bang hé théng HPLC vé6i hé
dung méi ethanol: nudc (85:15, v/v) , tbe do dong chay 1,0 mL/phut, thoi gian chay
30 phat. Ham lugng HupA duoc xac dinh dua trén sic ky 6 HPLC cua chuan HupA
tai néng do xac dinh tr 0,10-1,0 pg/mL.

Dua trén nguyén tic mau duoc hoa tan trong pha dong va duoc bom ap suat cao
déy qua cot sdc ky chtra pha tinh. Dya trén sy khac biét vé hé sb phan bd va ai luc
tuong tac hoa hoc giita cac ciu tir trong mau voi hai pha, qua trinh tach sic ky dién

ra. Céc chit dugc tich riéng bi¢t s€ lan luot di qua flow-cell cua detector DAD.

Cac mau dich 1én men va dich tinh sach duoc phan tich trén hé théng HPLC-
DAD. Ham luong HupA duogc xac dinh dua trén sic ky 1ong hiéu ning cao ghép nbi
dau do mang diode ciia chuan HupA.

Cich tién hanh

DPinh tinh va danh gi4 do tinh sach: Mau HupA sau tinh sach dugc phan tich béng
HPLC-DAD. Pic HupA dugc nhan dién bang cach so sanh thoi gian luu va phd hap
thu UV véi chit chuin HupA; do tinh sach tuong ddi duoc danh gia theo ty 1¢ dién
tich pic HupA so véi tong dién tich cac pic ghi nhan trén sic ky do.

Pinh luong HupA theo duong chuin: Mau phan tich ¢ dang dung dich duoc loc
qua mang PTFE 0.2 pm trude khi tiém. Pudng chuidn HupA duoc xay dung tir 5 mirc
ndéng d6 10; 50; 200; 500 va 1000 pg/mL. Nong d¢6 HupA trong mau duoc xac dinh
tir phuong trinh hdi quy tuyén tinh gitta dién tich pic (y) va ndng do chét chuan (x).

Diéu kién HPLC-DAD dung cho phép dinh lugng gom: cot C18 Agilent 250 x 4,6
mm, kich thudc hat 5 pm; pha dong A 1a nudc chira ammonium acetate (AcONH4)

10 mM, pH 5; pha dong B 1a acetonitrile (MeCN) chira 0,1% acid acetic (AcOH);
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nhiét do cot 33 °C; thé tich tiém 10 pL; tbe do dong 1 mL/phit; bude song phan tich
310 nm.

Chuong trinh rira giai duoc thiét 1ap nhu sau: 07 phat, 90% A/10% B; 7,01-14
phut, 80% A/20% B; tir 14,01-20 phut dua hé tro 1ai 90% A/10% B. Sau khi thu di¢n
tich pic ctia mau, nong do HupA duoc tinh theo phuong trinh duong chuan x = (y —

b)/a [13,23,24].
3.4.2. Phwong phdp tinh sach, két tinh va thu nhin Huperzine A tinh khiét
Nguyén ly

Duya trén nguyén 1y lam giau — loai tap theo do tan va tinh phan cuc cua cic cdu
tir, két hop chiét phan bd dung méi va két tinh (recrystallization) dé thu HupA ¢ dang
tinh thé c6 do tinh khiét cao. Noi cach khac, hé dung moi va diéu kién nhiét d6/pH
duoc lya chon nham tao ra chénh 1éch d6 tan gitta HupA va céc tap chat: tap chét tan
tt s& nam lai trong dung dich ban dau, con HupA tan kém trong diéu kién két tinh s&
tach ra dang tinh thé.

Cich tién hanh

Cian HupA thé dugc rira bang chloroform ty 18 1:1, 1ic & 150 vong/phut 2 gid, cat
cd quay ap sudt giam & 40°C, thu can. Hoa tan cin trong con va chiét bang ethyl
acetate voi ty 1¢ 1:1. Sau do mau duoc cit co quay ¢ 40°C, thu cdn tinh thé mau anh
vang. Can thu duoc hoa vao ethanol theo ty 18 1:10 (w/v). Mau dugc két tinh trong
aceton lanh véi cac diéu kién : nhiét do ¢ 0-10°C, pH 5,0-5,5, nong do HupA 1a 70
mg/L, thoi gian 1a 15 gid. Say kho thu tinh thé mau trang nga. Kiém tra bang HPLC-
DAD va xéc dinh céu trac cia HupA thu duogc[14].

3.4.3. Phwong phdp tich chiét, thu nhdn va dinh lwong Adenosine,
Cordycepin tir nim triing théo
Nguyén ly
Céac hoat chat muc tiéu (dac biét Adenosine, Cordycepin) hoa tan vao ethanol,
sau d6 khuéch tan tir nguyén liéu ra dung moi; viéc gia nhiét va khudy/dao dinh ky
gitip ting d hoa tan va tang chuyén khoi nén nang hiéu suat chiét. Dich chiét sau d6

duoc loc va co dudi dp suat gidm dé thu héi dung moi, thu cao chiét c6 dac, dong thoi
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han ché phan huy hoat chit do nhiét.

Téi wu hoa quy trinh chiét tach va thu nhan cao chiét tir ndm tring thao véi muc
dich thu duoc luong tdi da ctia 2 hoat chit chinh mang lai hoat tinh cua loai nay la
Adenosine (A) va Cordycepin (C) theo cac phuong phéap ctuia Natthapong va cong su,
2020 ; Lei va cong su, 2009 ; Wangboonskul va cong su, 2020[25,44,45].

Cich tién hanh
Cu thé nhu sau : Qua thé trung thao sau khi thu hoach, sdy kho, nghién v&. Bot
dua vao binh ngém ki€t ngdm con 95°C & nhiét d6 70°C. Bot trung thao dugc ngdm
trong thoi gian 48 gid, trong thoi gian nay ctr 4 gio thi dich dugce dao mot 1an tir trén
xudng dudi. Sau dé, dich duoc rut, cat thu hoi dung moi dudi ap suat giam. Cao trung

thao ¢6 dic dugc thu lai véi do am 10%.
Pinh lwong Adenosine va Cordycepin bing HPLC-DAD
Nguyén ly

Adenosine va Cordycepin trong cao chiét nAm trung thao dugc dinh luong dong
thoi bang sic ky long hiéu ning cao ghép dau do mang diode (HPLC-DAD), tham
khao cac phuong phap di cong bd [24,25] va diéu chinh theo dai ndong do miu cia
dé tai. Hai nucleoside dugc phén tach trén cot pha ddo C18 dua trén sy khac nhau vé
tuong tac véi pha tinh va pha dong; dinh tinh dwa trén thoi gian luu va dic trung hip
thu UV cua chat chuan, con dinh luong dua trén dién tich pic sdc ky tai budc song

260 nm.
X4y dung dwong chuin

Dung dich chuin gdc Adenosine va Cordycepin duoc chuan bi & néng d6 1000
ng/mL. Tir dung dich gbc, pha cac dung dich chuan lam viéc & 6 muc ndng do 10;
20; 50; 100; 200 va 400 pg/mL. Mdi mirc ndng d6 duge phan tich lap lai 3 1an trong
cung diéu kién sic ky. Puong chuan dugc xay dung bang cach biéu dién dién tich pic
(y) theo ndng do chét chuan (x) va xac dinh phuong trinh hdi quy tuyén tinh y = ax +

b theo phuong phap binh phuong tdi thiéu. Hé sd xac dinh R? duoc st dung dé danh
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gia d6 tuyén tinh ctia dudong chuan.

Picu kién sac ky

Phép phan tich dugc thuc hién trén h¢ théng HPLC-DAD st dung c6t pha dao
C18. Theo co sé phuong phap HPLC-DAD dung cho Adenosine va Cordycepin trong
cac san phdm Cordyceps [24,25], pha dong gdm nudc va methanol dugc van hanh
theo chuong trinh gradient; cdt duogc duy tri & khoang 30 °C va tin hi¢u dugc ghi nhan
bang dau do DAD ¢ 260 nm. Dung dich chuén va dung dich miu duoc loc qua mang
loc trude khi dua vao hé théng. Diéu kién sic ky duogc lya chon sao cho pic Adenosine
va Cordycepin dugc phan tach rd, khong chong 1ap véi cac pic nén va nam trong ving

tuyén tinh ciia duong chuan.
Chuén bi miu va tinh ham lwgng

Cao chiét ndm tring thao sau khi thu nhan dugc hoa tan va pha loang thich hop
dé néng d6 Adenosine va Cordycepin ndm trong khoang tuyén tinh ctia duong chuan,
sau do loc loai can trude khi phan tich HPLC-DAD. Adenosine va Cordycepin trong
mau duoc nhan dién bang cach so sanh thoi gian luu véi chat chuan tuong tng. Nong
d6 ting chat trong dung dich mau dugc tinh tir phuwong trinh duong chuan; ham luong
trong cao chiét dugc quy doi theo khdi lugng mau, thé tich dung dich va hé sé pha
lodng, biéu thi dudi dang mg/100 g cao chiét. Véi C 13 ndng d6 xac dinh tir duong
chuan (ug/mL), V 14 thé tich dung dich mau (mL), F 14 hé s6 pha loang va m 1a khoi
luong cao chiét dung phén tich (g), ham lwong X dugc tinh theo cong thire: X (mg/100
g) =C x V x F/ (10 x m). Két qua dinh luong dugc st dung dé xac 1ap ty 18
Adenosine:Cordycepin trong hdn hop A+C va quy ddi lugng cao chiét sir dung cho

cac thi nghiém phdi hop tiép theo.

3.4.4. Phwong phdp ddnh gid hoat tinh céng hop ciia hén hop thuéc theo
phwong phdp 6 ban co (6 té hop)

Nguyén tic chung

Phuong phap 6 ban co (checkerboard assay) 1a phuong phap phd bién duoc sir
dung dé danh gi4 twong tac duoc 1y giita hai hoat chét khi phbi hop, nham xac dinh
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mdi quan hé hiép ddng (synergism), cong (additive), khong tuong tac (indifferent)

hoic ddi khang (antagonism).

Nguyén 1y ctia phuong phap dua trén viée bd tri cac ndng do khac nhau cua hai
tac nhan thir nghiém theo ma tran hai chiéu trén phién 96 giéng, trong d6 mdi giéng
dai dién cho mét to hop néng dd cu thé cua hai hoat chit. bép ting sinh hoc thu dugc
tai ting giéng dugc so sanh voi dap ung ciia cac chat don 1¢, tir d6 tinh toan chi sb

tuong tac va danh gid muc do cong hop.

Trong dé tai nay, phuong phap 6 ban cd duogc sir dung nham sang loc va Iya chon
ty 16 phdi hop tdi wu giita cac hop chét nghién ctru, phuc vu danh gia tac dong cong

hop trén ba nhém hoat tinh chinh gom:

(1) trc ché enzyme acetylcholinesterase (AChE);

(2) bao vé té bao than kinh;

(3) kich thich tang truong soi than kinh (neurite outgrowth).
Thiét ké thi nghiém 6 ban co

Muc tiéu cua thiét ké phdi tron 13 sang loc mot cach co hé thdng cac ty 1¢ giira
Huperzine A (HupA) va hon hgp Adenosine + Cordycepin (A+C), thay vi lya chon
trude mot cong thirc c¢b dinh. Ty I¢ duoc lua chon sau cung phai dua trén két qua thuc
nghi¢m, wu tién cong thirc cho hi¢u lyc sinh hoc tdt trong dai n6ng do khao sat va

pht hop dé tiép tuc danh gia trén mo hinh té bao.
Co s6 Ira chon céc ty 18 phdi tron khao sat

Thi nhét, ty 18 gitra Adenosine va Cordycepin bén trong hdn hop A+C dugc
¢ dinh theo két qua dinh luong HPLC cua cao chiét ndm trung thao. Ham luong
Adenosine va Cordycepin xac dinh dugc lan luot 1a 1175 va 4987 mg/100 g cao chiét,
tuong ung ty 18 Adenosine:Cordycepin = 1175:4987 (m/m). Viéc giit ¢6 dinh ty 18
nay gitp hdn hop A+C phan anh twong quan hai hoat chat muc tiéu trong nguyén liéu
tring thao st dung cho nghién ciru va tao co sé quy d6i sang lugng cao chiét & cac

phép thir t& bao tiép theo.

Thir hai, yéu t6 dugc thay doi trong bude sang loc 1a ty 1¢ giira HupA va tong

hdn hop A+C. Trudce khi phdi hop, HupA va A+C duoc thir riéng 1é dé xac dinh muc
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hoat tinh lam co sé& Iva chon dai néng do khao sat. HupA c6 hoat tinh trc ché AChE
13, trong khi A+C khong dat ICso trong gidi han nong do khao sat (ICso > 128 pg/mL).
Vi vay, nghién ctru khong gia dinh trude mot ty 16 tdi vu ma bd tri nhiéu muc twrong
d6i ctia hai thanh phan dé khao sat tir viing cong thirc wu thé HupA dén ving cong

thirc wu thé A+C.

Thi ba, cac muc phdi hop dugc b tri theo ma tran 6 ban cd 4 x 4, trong d6
bén mirc HupA duogc két hop v6i bén mirc A+C tao thanh 16 t6 hop. Mdi giao diém
cua ma tran dai dién cho mot ty 1€ tuong doi HupA:A+C khac nhau. Cach b tri nay
gitip danh gia c6 hé thong anh hudng cia viée thay doi ty trong timg thanh phan va

han ché viéc lua chon cong thirc theo chu quan.

Do @6, cac ty 1€ trong ma tran dugc xem la céc ty 1€ sang loc. Ty 1€ HupA:A+C
= 2:3 khong phai 1a ty 1€ duoc lya chon trude ma la két qua cua budc sang loc thuc
nghiém, do t6 hop nay cho ICso rc ché AChE thap nhat trong 16 t6 hop khao sat va

dugc Iya chon dé tiép tuc dénh gia trén cac phép thir té bao.
Giai doan 1: Xdc dinh dwong cong ddp veng liéu don 1é

Trudc khi tién hanh phdi hop, HupA don 1¢ va hdn hop (A+C) don 1é bét bude

phai duoc thir nghiém doc 1ap dé 1am hé quy chiéu.

« Cac miu don chat dwoc pha loang theo chudi bac hai (two-fold serial dilution)

tao thanh 7 murc néng do khac nhau.

o Tién hanh danh gid hoat tinh sinh hoc trén cac ndng dd nay dé xay dung dudng
cong dap tmg liéu. Pbi véi HupA, gid tri ICso trén phép thir trc ché AChE duoc
sir dung 1am moc tham chiéu cho viéc xdy dung dai phdi hop. Dbi véi A+C,
do mtrc tre ché 50% khong dat dugc trong giéi han ndng do khao sat, cac ndng
do6 da thir duoc str dung 1am dai tham chiéu dé thiét ké ma tran phdi hop, khong
quy d6i theo mot gia tri ICso gia dinh.

Giai doan 2: Thiét ké ma trgn quét nong dé

Dé khao sat toan dién moi kha nang tuwong tac, nghién ctru sir dung mé hinh
phdi tron 6 ban co (Checkerboard assay) trén phién vi loc 96 giéng (96-well

microplate). Cach thirc bd tri ma tran dugc thuc hién nghiém ngat nhu sau:
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e Truc doc (Truc Y): Chira HupA & bén mirc ndng d6 duoc lwa chon trén co s
duong cong dap tng lidu va gia tri IC50 ciia HupA, nhim tao cac mirc ty trong
HupA khac nhau trong cong thirc phdi hop.

« Truc ngang (Truc X): Chtra hdn hop A+C & bdn muc néng d6 nim trong
khoang dd duoc khao sat dbi véi A+C. Do A+C c6 ICso > 128 pg/mL trong
diéu kién thir nghiém, cac murc nay duoc sir dung nhu dai tham chiéu dé phoi
hop, khong dya trén mot ICso gia dinh.

« Diém giao thoa: Bon mirc HupA két hop véi bon mirc A+C tao thanh ma tran
4 x 4 gdbm 16 t6 hop. Mdi giao diém dai dién cho mét ty 1é twong ddi
HupA:A+C khac nhau; vi du, mitc HupA = 2 két hop v6i mitc A+C = 3 tuong
g ty 18 HupA:A+C = 2:3. Thiét ké nay cho phép khao sat ddng thoi cac cong
thirc ¢6 ty trong HupA cao, ty trong hai thanh phan gan nhau va ty trong A+C

cao.

e Bén canh cac giéng thtr mau, ma trin bit budc phai b tri cac giéng doi ching
am (chi chtra dung méi/mai tredng) va ddi chimg dwong (str dung thude chuan

nhw Donepezil) dé loai trir sai s6 hé thong.
Giai doan 3: Tién hanh ddnh gid theo tirng mé hinh sinh hoc

e Trén mo hinh e ché enzyme AChE

Céc t6 hop ndng d6 duoc u cing enzyme AChE theo quy trinh Ellman. Gi4 tri
hép thu do duoc dugc quy ddi thanh phan trim (e ché enzyme so voi d6i ching. Két
qua thu dugc dung dé x4c dinh t6 hop dat cing mire hiéu luc (thudng 50% e ché).

« Trén mé hinh bao vé té bao than kinh

Té bao F11 duoc tién xur ly bﬁng cac to hop n@)ng do theo ma tran 6 ban co, sau
d6 gay doc bang 6-OHDA. Kha ning song sot cua té bao dugc xac dinh bang phuong
phap WST-8. Dit liéu dugc chuan héa theo nhom ddi chimg dé tinh ty 1 bao vé té
bao.

o Trén mo hinh ting trudng soi than kinh

Té bao duoc xtr Iy bang cac to hop hoat chit theo thiét ké 6 ban cd, nudi trong
thoi gian thich hop, sau d6 nhu¢m va dinh lugng chi sb neurite. Két qua thé hién

mirc d6 kich thich ting truéng soi than kinh ciia timg t6 hop.
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Giai doan 4: Phén tich twong tac va danh gia cong hop

Hoat tinh cong hop duoc danh gia thong qua chi sé ndng do @c ché phan doan

(Fractional Inhibitory Concentration — FIC).

DPdi v6i mdi td hop dat cung murc hi¢u lyc (vi du 50%), céac chi s6 dugce tinh nhu
sau:

e FIC A=C A/ICs0 A

« FIC B=C B/ICs0 B
Trong do:

« C_AvaC_Blandng do cia hai hoat chit trong to hop;

e ICso_ AvalCso B la ndong do cia timg chat don 1é tao ra ciing mirc hiéu luc.
Chi s6 cong hop dugc tinh theo cong thic:
FICI=FIC_A+FIC B
Gia tri FICI duoc dién giai nhu sau:

« FICI <0,5: hi¢p dong (synergism);

e 0,5 <FICI<1,0: cong hop (additive);

o 1,0 <FICI £4,0: khong tuong tac;

« FICI > 4,0: di khang (antagonism).

Gié tri FICI nho nhat thu dugc trong toan by ma tran (XFIC_min) dugc stir dung
dé dai dién cho murc d6 tuong tac manh nhit cta cip phdi hop[35,46,47].

3.4.5. Phwong phdp ddnh gid khd néing ikc ché enzyme Acetylcholinesterase

cua Huperzine A in vitro

Danh gi4 kha ning (rc ché enzyme AChE cua HupA theo phuong phép ciia Atta-
ur-Rahman va cong su. (2001) ké thira két qua dé tai KC10.01/16-20[14,48].

Nguyén Iy: 1 mot phuong phap do mau (colorimetric assay) dung pho hap thy
UV-Vis dé xac dinh hoat d6 enzyme va muc do uc ché enzyme.
Cich tién hanh
Thém lan luot timg dung dich gém: dung dich dém phosphat (200 mM, pH 7.7)
+ 15 pl dich thtr nghiém + 80 pul DTNB (3.96 mg DTNB va 1,5 mg sodium
bicarbonate hoa tan trong 10 mL phosphate dém pH 7,7) + 10 ul AChE (2 U/mL),
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tron déu hon hop, U trong 5 phut & 25°C. Sau d6, thém 15 uL acetylthiocholine iodide
(10,85 mg trong 5 mL phosphate buffer) va u lai trong 5 phut. Lac déu, do ngay ¢
budc song 412 nm. Hoat do enzyme AchE dugc tinh toan dya trén do hép thu tai budc
song 412 nm & trén. Moi thir nghi¢m dugc lam lap lai 3 14n, mdi lan duoc lam trén 3
giéng. Gia tri tinh toan 13 % giam hoat do enzyme so v&i nhom ddi ching thong qua

do hoat d§ enzyme AchE theo cong thirc:

_ Ad6i chtrng — Athw

0 =

x100%

Adoi chirng
Trong do:
o 1%: phé”m tram hoat tinh bi tc ché cua AChE.

Ahir VA Adéi chimg 140 lurot 13 d6 hip thu ciia mau thir va mau ddi chtng. Gia tri ICso
duoc tinh toan dua trén sy danh gia tuyén tinh ciia dudng cong dap tng lidu st dung
trc ché enzyme bang cach xay dung duong biéu dién su phu thudc ciia % hoat tinh bi
trc ché ctia AChE vao ndng do chat thir bang phan mém Excel 2007. Tir phuong trinh

biéu dién tinh toan dugc gié tri ICso
3.4.6. Phwong phdp dinh gid hoat tinh bdo vé té bao than kinh

Nguyén ly: Tao mé hinh t6n thuong/doc tinh than kinh in vitro bang 6-
hydroxydopamine (6-OHDA) trén té bao than kinh, sau d6 dinh luong murc d6 song
sot cuia té bao bang phép do mau WST-8 (Cell Counting Kit-8). Kha ning “bao vé
than kinh” ciia mau thir dugc xac dinh thong qua viée lam ting ty 1& song sot (hoic
giam muc chét té bao) so voi nhom chi gy doc.

Cich tién hanh

Té bao F11 duoc nudi ciy trong méi trudng RPMI 1640 c6 bd sung véi huyét
thanh ngya bt hoat nhiét (10%) va FBS (5%) & 37°C & diéu kién 4m 5% COa. Té bao
F11 dugc nudi cay dé bo sung 5 ngdy sau khi luu gitr, va sau d6 duge xir Iy bang yéu
t6 tang truong than kinh chudét (mNGF) va trung binh (1: 100) cho biét hoa thanh cac
té bao kiéu noron. Sau khi biét hoa, céc t€ bao F11 da biét héa mNGF duoge duge xtt
Iy voi cac miu thir nghiém trong 6 gio va kha ning séng sot cia té bao 1a duoc danh

gi4 bang xét nghiém WST-8. Phuong phap xac dinh kha ning song cia té bao duoc
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do bang xét nghiém WST-8. Thir nghiém WST-8, dugc thuc hién bang bo dém té bao
WST-8 (Dojindo, Osaka, Nhat Ban), dua trén kha nang cua cac té bao chuyén doi 2-
(2-metoxy-4-nitrophenyl) -3- (4-nitrophenyl) -5- (2,4-disulfophenyl) -2H-
tetrazolium mudi monosodium vao mot chat hoa tan trong nudc formazan. Té bao
duogc xir Iy bang thude thir WST-8 trong 2 gidr & 37°C va do do hap thu ¢ 450 nm. Dé
phan tich hiéu qua bao vé té bao than kinh, cac té bao F11 biét héa mNGF di duoc
xir Iy trude véi cac mau thir nghiém trong 6 gio, tiép theo 1a tiép xuc voi 6-OHDA
(6-hydroxydopamine) thém 24 gi¢, hoat tinh bido vé cac té bao F11 duoc biét hoa
mNGF chéng lai doc tinh gy ra boi 6-OHDA dong vai tro nhu nhan t6 ngin chin
qua trinh chét cua té bao. Panh gia hoat tinh bao vé té bao than kinh dugc dua trén

két qua xét nghiém WST-8[49].

3.4.7. Phuwong phdp dinh gid hoat tinh ting sinh soi lién két té bao than
kinh

Nguyén ly: khi té bao than kinh dugc kich thich biét hoa/hoat hod, chung s&
hinh thanh va kéo dai cac soi lién két than kinh (tién than cua soi truc va soi nhanh).
Mirc do hinh thanh soi lién két than kinh phan anh kha ning ting trudng va tai 1ap
két ndi than kinh, do d6 dugc sir dung nhu mot chi thi in vitro dé danh gia tac dung
hd tro phuc hoi mang ludi than kinh.

Cich tién hanh

Céc té bao than kinh duoc ciy trén dia 96 giéng véi mat do6 té bao sé duoc toi uu
hoa 1x10* — 1x10° té bao/ giéng. Sau 24 gid, mdi truong nudi té bao duoc thay bang
moi truong thiéu huyét thanh trong 6 gio. sau d6 cac hop chit can nghién ctru sé duoc
bd sung ndng do khong gay doc té thich hgp. DMSO hoic mNGF dugcstr dung 1am
mau ddi chimg. Sau khi 1 nudi cay trong thoi gian thich hop (3-5 ngay), cac giéng thi
nghiém duogc rira lai bang PBS va tng dung bd thudc nhudém cho ting sinh té bao
than kinh (Neurite outgrowth staining kit). Va dugc chup hinh véi kinh hién vi huynh
quang: Dbi v6i thudc nhuém nhan té bao (Cell Viability Indicator): Budc song kich
thich chuan 1a khoang 480 nm (hodc 495 nm) va budc song phat xa do duge phai nam
trong khoang 520 — 535 nm. Di voi thudc nhuom mang té bao (Cell Membrane

Stain): Budc song kich thich chuan 1a khoang 531 - 535nm (hodc 555 nm)va budc
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song phat xa do duoc phai ndm trong khoang 579 — 590 nm. Sau d6, hinh anh duoc
xtr Iy bang phan mém Image J.

Phuong phap tdi wu hoa ty 18 phdi tron nham tim duoc cong thirc mang lai hoat
tinh cong hop (synergistic) duoc thiét ké theo 6 to hop véi ty 16 ndng do cac chat véi
d6i twong thir nghiém cua dé tai 1a cac dong hoat chat HupA, Adenosine, Cordycepin

va dich chiét ctia ndm trang thao [50,51].
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IV. Két qua va thio luin
4.1. Két qua dinh lwong Adenosine va Cordycepin tir cao chiét trung

thao va danh gia d¢ tinh sach cia HupA
Dinh lwgng Adenosine va Cordycepin tir cao chiét triing théio

Dé xdy dung duong chuan dinh luong, cac dung dich chuin Adenosine va
Cordycepin dugc pha & cac néng do 10; 20; 50; 100; 200; 400 pg/mL tir dung dich géc
1000 pg/mL. Mdi nong d6 duoc phan tich Lip lai ba lan duéi diéu kién sic ky da lua
chon; phuong trinh héi quy tuyén tinh dugc thiét 1ap tir dién tich pic theo ndng do.

Puong chuan Adenosine

8,000
7,000 y=18,471x + 45,435
R?=0,9989
— 6,000
=
< 5.000
f) 4,000
.@_ 3,000
R 5000
1,000
0
0 50 100 150 200 250 300 350 400 450
Néng do (ng/mL)

Hinh 6. Dé thi dwong chuin Adenosine

Két qua xay dung duong chuin Adenosine cho thiy dién tich pic ting ty 1¢ thuan
v6i ndng do chit chuan trong khoang khao sat. Phuwong trinh hdi quy tuyén tinh thu
dugc lay = 18,471x + 45,435, voi hé sd xac dinh R? = 0,9989. Gia tri R gan bang 1
chung t6 dudng chuan cé do tuyén tinh cao va thé hién mdi twong quan chit ché gitra
ndng do Adenosine véi dién tich pic sic ky. Do d6, dudng chuin nay cé thé dugc st
dung dé tinh toan ham luong Adenosine trong mau phan tich. Dya trén dién tich pic
clia mau va phuong trinh hdi quy, ham luong Adenosine trong cao chiét duoc xac
dinh 1a 1175 mg/100 g cao chiét. Két qua ndy xac nhan cao chiét thu nhan co chua
Adenosine va cung cap co s& dinh luong cho viéc chuan hoa nguyén liéu sir dung

trong céc thi nghiém tiép theo.
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Pwong chuan Cordycepin
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Hinh 7. Do thi dwong chudn Cordycepin

Két qua xdy dyng dudng chuan Cordycepin duoc trinh bay tai Hinh 7. Trong
khoang ndéng d6 khao sat, dién tich pic sic ky ting twong tng véi su gia ting nong
d6 Cordycepin. Phuong trinh hdi quy tuyén tinh thu duoc 14 y = 16,404x + 70,967,
trong d6 (x) 1a ndng d6 Cordycepin (ug/mL) va (y) 1a dién tich pic (mAU). Hé s6 xac
dinh R?= 0,9988 cho thiy mé hinh hoi quy giai thich dugc khoang 99,88% su bién
thién cua dién tich pic theo ndng d6 Cordycepin. Nhu vy, duong chuan thé hién mbi
tuong quan tuyén tinh chit ché giita ndong d6 chat chuan va tin hiéu sic ky, phu hop
dé sir dung cho viéc dinh luong Cordycepin trong pham vi ndng d6 d khao sat. Dua
trén dién tich pic cia mau, phuong trinh dudng chuin va cac hé s quy doi trong qué
trinh xtr Iy mau, ham luong Cordycepin trong cao chiét duoc xac dinh 1a 4987 mg/100
g cao chiét. Két qua ndy xac nhan cao chiét thu nhan co6 chira Cordycepin véi ham
luong dang ké, dong thoi cung cap co s dé chuan hoa cao chiét va xac dinh lugng

mau sir dung trong cac thi nghiém tiép theo.
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Dinh lwong HupA theo dwong chuin HPLC-DAD

Dé xdy dung duong chuin dinh lwong, cac dung dich chuin HupA dugc chuin bi
0 5 muc néng do 10; 50; 200; 500 va 1000 pg/mL . Cac dung dich chuan duogc phan
tich trong cung diéu kién HPLC-DAD d3 lya chon; phuwong trinh hoi quy tuyén tinh

duoc thiét lap tur dién tich pic theo néng do.

_hupa_, 10,636 min
Formula: y=12.7004x +15.8087 Residual standard deviation : 4306537
r: 0.98997 Origin : Include
R*: 0.995904 Weighting method : Mone
x4
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Hinh 8. Do thi dwong chuin HupA

Két qua xay dung duong chuan HupA duoc trinh bay tai Hinh 8. Trong khoang
ndng do khao sat, dién tich pic sic ky ting twong tng voi sy gia ting ndng do HupA.
Phuong trinh hdi quy tuyén tinh thu dugc 1a y = 12,7004x + 15,8087, trong d6 x 1a
noéng d6 HupA (pg/mL) va y 1a dién tich pic. Hé s6 xac dinh R2 = 0,99994 cho thiy
duong chuan c6 do tuyén tinh rat cao va thé hién méi tuong quan chit ché gitra nong
d6 HupA véi tin hiéu sic ky. Do d6, duong chuan nay phu hop dé sir dung cho viée
dinh lvong HupA trong mau phan tich. Dya trén dién tich pic ctia mau la 537,046 va
phuong trinh hdi quy, ham lugng HupA trong mau dugc xac dinh 14 41,04 pg/mL.
Két qua nay xac nhan mau sau tinh sach c6 chira HupA véi ham lugng dinh lugong
dugc, dong thoi cung cip co s cho viée chudn héa nguyén lidu st dung trong cac thi

nghiém d4nh gia hoat tinh sinh hoc tiép theo.
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Danh gia dp tinh sach ciia HupA

Mau HupA tinh sach dugc xac dinh bang HPLC, cho két qua nhu sau:

test HupA_50 | DAD1 Scan RT=13.261 Minutes
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Hinh 9. Phé UV ciia mdu HupA

testHupA_50 | DAD1E,Sig=310.0,4.0 Ref=off| test_HupA_50_30.3.2023 _1.dx
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Hinh 10. Sic ky d6 ciia mdu HupA
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Hinh 11. Phé UV ciia chit chuin HupA

Két qua danh gia d6 tinh sach cia miu HupA sau qua trinh tinh sach dwogc trinh
bay tai Hinh 9-11. Pho UV ciia mau HupA xuat hién hai cuc dai hép thu tai khoang
232 va 308 nm, tuong d@)ng Vo1 cac cuc dai hép thu cua chat chuan HupA tai 231,8
va 307,7 nm. Trén sic ky 6 HPLC, mau xuat hién mot pic chinh rd nét tai thoi gian
Iwu khoang 13,3 phut, phit hop véi thoi gian luu ctia chat chuan HupA; trong khi cac
pic phu c6 cudong d6 rat thap. Su twong dong dong thdi vé thoi gian luu va dic trung
ph6 UV cho phép xac nhan pic chinh thu duoc phi hop véi HupA. Dya trén ty 1¢ dién
tich pic HupA so v&i tong dién tich cac pic dugc ghi nhan, do tinh sach cia miu dat
trén 99%. Két qua nay cho thdy quy trinh tinh sach da loai bo phan 16n céc tap chat
co trong mau HupA tho, tao dugc san phém HupA c6 d6 tinh sach cao va dap ung
yéu cau st dung trong cac thi nghiém danh gia hoat tinh @c ché AChE ciing nhu cac

thir nghiém trén mo hinh té bao tiép theo.

Dé tai dugc thiét ké theo hudng tiép can da muyc tiéu, tuc khong chi danh gia mot
tac dung don 1¢ ma dong thoi khao sat ba truc sinh hoc ¢6 lién quan chit ché dén bénh
AD gdm: tic ché enzyme AChE, bao vé té bao than kinh va kich thich ting truéng
neurite. Két qua thu dugc cho théy mau HupA sau tinh sach dat d6 tinh sach trén 99%,

hon hop A+C dugce xay dung trén co sé ty 1é Adenosine/Cordycepin dinh lugng duoc
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trong cao chiét tring thao 1a 1175/4987 (m/m), va cong thic phdi hop téi vu duoc
sang loc tiép tuc cho cac phép thir té bao. Piéu nay cho thiy nghién ciru da xay dung
duge mot chudi danh gia khé logic tir chuin hoa nguyén lidu dén xac 14p hoat tinh
sinh hoc, gitp cho viéc dién giai két qua co co s& hon so véi cac nghién ctru chi sir

dung cao chiét chua chuan hoa.

V& mit 1y luan, cach tiép can nay phu hop v6i xu huéng nghién ciru hién nay d6i
v6i AD, vi day 1a bénh 1y da co ché, trong d6 suy giam cholinergic, stress oxy hoa,
rdi loan chirc ning té bao than kinh dém, mat synapse va thoai hoéa ciu tric neurite
cung tham gia vao tién trinh bénh [2,6,9,28]. Do d6, mot cong thirc c6 kha niang dong
thoi tac dong 1én nhiéu truc sinh hoc thuong cé ¥ nghia hon so véi mét tac nhan chi
manh trén mdt dich duy nhét [1], [10]. HupA von da duoc biét dén nhu mot chat tc
ché enzyme AChE ty nhién c6 thém cic tac dung ngoai cholinergic, trong khi
Cordycepin va tin hiéu Adenosine lai c6 lién quan dén bao vé than kinh, chdng stress

oxy hoa va diéu hoa twong tac neuron—glia[2,6,9,28].

4.2. Panh gia hoat tinh wrc ché enzyme AChE, xac dinh tac dung cong
hop ciia cac ty 1& phdi tron hdn hop A+C va chit sach huperzine A

HupA tinh sach va hdn hop chuin Adenosine + Cordycepin (A+C) dugc sir dung
lam nguyén liéu cho thi nghiém danh gia kha niang tc ché enzyme AChE. Dua trén
két qua dinh lwong & muc 3.1, ty 1&6 Adenosine/Cordycepin trong hdn hop A+C duoc
thiét lap twong Gmg 1 1175/4987 (m/m).

Donepezil duogc st dung 1am d6i chimg duong. Trudce khi khao sat cac cong thirc
phéi hop, nghién ctru xac dinh ICso rc ché enzyme AChE ciia ting thanh phan don 1¢
g6m HupA, hdn hop A+C va donepezil.

Dé xac dinh tac dung cong hop cua cac ty 16 phdi tron, thir nghiém dau tién can
xéac dinh 1a kha ning e ché enzyme AChE cua donepezil, chat sach HupA va hon

hop A+C. Két qua thir duoc trinh bay & bang 3:
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Bing 3. Két qud ddanh gid hoat tinh irc ché enzyme AChE ciia chit sach
Huperzine A, hon hop A + C, donepezil

STT Mau thi ICso (ng/mL)
1 Huperzine A 0,074 £ 0,001
2 Hon hop A+ C >128
3 Donepezil 0,0138 + 10,0025

Bang phép do quang hoat d6 enzyme AChE tai budc song 412 nm, ICso ctia HupA,
hon hop A+C va donepezil lan luot duoc xac dinh 1a 0,074 + 0,001 pg/mL; >128
ng/mL; va 0,0138 £ 0,0025 pg/mL. Két qua cho thdy HupA 1a thanh phan quyét dinh
hoat tinh trc ché enzyme AChE trong cong thtrc, trong khi hdn hop A+C don 1é hau
nhu khong e ché enzyme AChE & khoang nong do khao sat.

Hon hop A+C va HupA tinh sach dugc phéi tron theo cac ty 1€ khoi luong khac
nhau va thiét ké theo mé hinh 6 ban co. Cac cong thirc phéi hop sau d6 duoc danh

gia hoat tinh trc ché enzyme AChE; két qua duoc trinh bay & Bang 4:

Bing 4. Két qua danh gid tic dung cong hop cua cdc ty I¢ giita Huperzine A va

hon hop A +C
HupA 1 2 3 4
A+C
1 0,0310+0,0032 0,0254+0,0022 0,0842+0,0052 0,0146+0,0016
2 0,0291+0,0031 0,0310+0,0032 0,1103+0.0140 0,0254+0,0022
3 0,0951+0,0083 0,0077+0,0009 0,0310+0.0032 0,0212+0,0029
4 0,0297+0,0021 0,0291+0,0031 0,1413+0,0129 0,0310+0,0032

Trong khudn kho dé tai, nhém nghién ctru da thir hoat tinh ctia 16 miu két hop ¢
cac ndng do, ti 16 khac nhau gitra HupA va hdn hop A+C. Ty 16 hupA: A+C=2:3 cho
két qua tot nhat voi ICs khi tre ché enzyme AChE 1a 0,0077+0,0009 pg/mL, manh

hon gan 1,8 1an so voi chit d6i chimg donepezil va 9,6 1an so v6i HupA don chat.
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Két qua nay 1a bang chung thuc nghiém rat quan trong cho thiy giita HupA va
hon hop A+C c¢6 hién tugng ting cudng tic dung trén phép thir enzyme AChE ¢ ty 1&
phdi hop thich hop. Du hdn hop A+C don 1¢ hdu nhu khéng tc ché enzyme, nhung
khi phéi hop lai lam ting hiéu luc ctia HupA, goi y mot dang tuong tac hiép dong
hodc it nhét 1a tac dong tang cuong hi¢u luc cua thanh phﬁn chinh[45], [46]. V& mat
co ché, tir dir liéu hién co chua thé két luan chinh xdc A+C di 1am ting hiéu qua cia
HupA bing con dudng nao. Tuy nhién, ddy mdi 1a suy lun tir hién tuong, chua phai
1a co ché da duoc ching minh. Vi véy, cach dién giai than trong nhat 13: cong thirc
phéi tron & ty 16 2:3 da tao ra hiéu qua tc ché enzyme AChE vuot troi so voi timg
thanh phan riéng 18, va day 1a co sé dé lya chon cong thirc nay cho cic budc thir
nghiém té bao tiép theo. Mot gia thuyét hop 1y 1a Adenosine, Cordycepin hodc cac
dic tinh 1y héa lién quan dén hé phdi hop c6 thé anh huong dén kha nang tiép can
enzyme, do 6n dinh ctia hoat chét hodc vi moi truong phan tng, tir d6 lam ting hiéu
qua trc ché ghi nhan duoc in vitro.

4.3. PDanh gia hoat tinh bao vé té bao than kinh

HupA d tinh sach va cao tring thao ban thanh pham 12 nguyén liéu chinh cho thi
nghi¢m nay.

Tir két qua khi danh gia tac dung cong hop giita HupA va hdn hop A+C, ching
to1 da xac dinh dugc ty 1€ 2:3 ctia HupA va A+C cho hoat tinh hi¢u qua nhat. Tt d6

nguyén liéu cho thi nghiém danh gia hoat tinh bao vé té bao than kinh nay dugc phdi

tron theo ty 1€ vé khéi luong nhu sau:
Nguyén liéu Iy thuyét: 5 mg HupA + 7,5 mg A+C (c6 mit trong cao chiét)

Thuc té phdi tron: Smg HupA + 121,7 mg cao chiét (ndng do A+C = 1175 mg/100g
+ 4987 mg/100g).

Mot trong cac chat dbi ching duong 13 donepezil 1a mot loai thude dung dé diéu
tri bénh AD. Chat nay phan nio cai thién chirc ning tinh than va kha ning hoat dong.
Tuy nhién viéc sir dung thudc nay da khong dugc ching minh 14 thay doi su tién trién

ctia bénh. Diéu tri nén dugc dimg lai néu khong thay loi ich.
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Pé xac dinh hoat tinh bao vé té bao than kinh, thir nghiém dau tién can xac dinh
noéng do gay doc té bao cia 6-OHDA ddi v6i dong té bao thir nghiém F11. Tir d6 ¢o
duoc ndng d6 cua chat nay cho phép thir bao vé TBTK. Két qua thir duoc trinh bay ¢
hinh 12 sau:

Ddc tinh caa 6-OHDA
120

100 98

= 100
s 80 7
§ 63
g 60 45
O
“Q 40
= 20

0

Déi chimg 50uM 100uM 150uM 200pM

Nong do

Hinh 12. Hoat tinh gdy djc té bao ciia 6-OHDA
Két qua cho thiy, & ndng d6 50uM, 6-OHDA gan nhu khong giy doc té bao véi
98% s6 té bao song sot. Nong do 100uM- 200uM cua 6-OHDA giy doc té bao phu
thudc vao ndng do, véi ti 16 sdng sot cua té bao 1an lugt 12 77%, 63% va 45%. Nong
do 200uM dugce str dung dé gay doc té bao cho danh gia hoat tinh bao vé té bao than
kinh.

Két qua danh gia hoat tinh @rc bao vé té bao than kinh ctia hdn hop Adenosine va
Cordycepin (hai hoat chat chinh trong tring thao) va HupA riéng 1€, cao chiét ban
thanh pham va cong thirc phdi tron so sanh véi chat d6i ching 1a donepezil, NGF.
Thir nghiém cho danh gi4 kha nang bao vé té bao than kinh ciia cong thirc phdi tron
duoc thue hién véi u chat thir nghi¢m trong 6 gio, tiép theo la tiép xuc vo1 6-OHDA
thém 24 gio va xac dinh sb phan tram té bao séng so6t. Nong do ciia chat thir dugc thir

nghiém voi dai ndng do cho két qua ¢ hinh 13 sau:
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Hinh 13. Hoat tinh bio vé TBTK ciia cic miu thir
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Ghi chu:

Hinh 13.A. Hoat tinh béo vé té bao than kinh ciia Huperzine A trén mé hinh 1é bao Fl1
gdy doc bang 6-OHDA.

Hinh 13.B. Hoat tinh béo vé té bao than kinh ciia hon hop chudn Adenosine va Cordycepin,
ky hiéu A+C.

Hinh 13.C. Hoat tinh bdo vé té bao than kinh ctia cao chiét nam trung thdo o cdc néng do
khac nhau.

Hinh 13.D. Hoat tinh bdo vé té bdo thdn kinh ciia hon hop Huperzine A phoi hop véi hon
hop chudn A+C.

Hinh 13.E. Hoat tinh béo vé té bao than kinh ciia cong thire phoi tron Huperzine A véi
cao chiét nam trimg thdo.

Hinh 13.F. Hoat tinh béo vé/tang sinh té bao than kinh ciia NGE, sir dung lam d6i chiing
duong.

Hinh 13.G. Hoat tinh bdo vé té bao than kinh ciia donepezil, sir dung lam chat déi chiing
trong mo hinh thu nghiém.

Két qua cho thay, té bao F11 sau khi gy ton thuong bang 200uM 6-OHDA va
diéu tri bang HupA véi dai ndng do tir 25 dén 100uM c6 tac dung bao vé té bao tranh
khoi ton thuong phu thudc nong do, vai ti 1¢ sdng sot 1an luot 1a 51%, 55% va 75%
(Hinh 13.A). Két qua nay twong tu voi hdn hop A +C, véi ti 16 séng sot 1an luot 13
58%, 70% va 81% (Hinh 13.B).

Trong khi do, khi té bao F11 duoc diéu tri béng cao chiét Trung thao, ti 1¢ séng sot
clia cac té bao ting dan tir 60% dén vuot qua 100% & 124% khi ting nong do gap 10 lan
tir 0.1mg/mL dén Img/mL. Sau do, luong té bao F11 song sot giam xudng con 20% khi
tang nong do cao chiét dén 10mg/mL (Hinh 13.C). Két qua nay co thé giai thich dugc vi
trong cao chiét con c6 cac thanh phan khac nén co thé gay doc cho té bao khi ¢ ndng do

qua cao, vi vay lugng t€ bao song sét giam xudng 10 rét.

Dbi voi chat ddi ching duong NGF véi dai nong do tir 0,1 pg/mL dén 1 pug/mL,
luong té bao séng sot tang dan theo néng do, voitilé séng sot 1an luot 13 88%, 153%,
167% (Hinh 13.F), cho thay kha ning tang sinh té bio manh mé& cta chat nay. Kha

ning bao vé té bao than kinh cua chit dbi chimg dopenezil giam dan theo ndng do,
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voi1 lugng té bao séng sot 1a 81%, 40%, 25% & 1an luot cac néng do 25uM, 50uM,
100uM (Hinh 13.G). Piéu nay cho thiy, khi ting nong do cua thude, doc tinh cua

thudc s& ting 1én, kha ning bao vé té bao giam di.

Hon hop chét sach Huperzine A va chét chuin A + C bao vé TBTK tir 65%-90%
& cac néng do khac nhau (Hinh 13.D). Trong khi d6 hdn hop phdi tron chat sach
HupA va cao chiét ban thanh pham cho thiy hiéu qua cao ctia hdn hop nay khi bao
vé té bao than kinh thép nhat dat 70% sb té bao séng sot va cao nhat vuot trén 100%
t61 125% sau d6 giam xudng 80% sb luong té bao séng sot khi so sanh voi dbi ching

khéng 1a DMSO (Hinh 13.E).

Hoat tinh bao vé té bao than kinh dugc danh gia trén mo hinh té bao F11 gay doc
bang 6-OHDA. Pay 13 m6 hinh phu hop dé khao sat kha niang bao vé té bao trude tén
thuong lién quan dén stress oxy hoa, mot trong nhitng co ché cé vai tro quan trong
trong bénh sinh cua cac bénh thoai hoa than kinh. 6-OHDA c6 kha nang tao ra cac
gbc tu do, lam ting stress oxy hoa, gdy r6i loan chirc ning ty thé va thiic day qua trinh
chét té bao theo chuong trinh & cic dong té bao than kinh [41,42]. Trong nghién ciru
nay, 6-OHDA duogc sur dung dé tao ton thuong té bao, sau d6 danh gia kha ndng séng
sot ctia té bao bang phuong phap WST-8. Két qua khao sat ban dau cho thdy 6-OHDA
gay doc té bao phu thudc néng do; & néng do 200 uM, ty 1¢ té bao séng sot giam
Xuéng khoang 50%. Vi vy, néng dd nay duoc lya chon lam diéu kién gay doc cho

cac thi nghiém danh gia hoat tinh bao vé té bao than kinh ctia cac mAu thur.

Két qua ¢ Hinh 13 cho thay cac mau thar gdm HupA, hon hop Adenosine va
Cordycepin, cao chiét trung thao, cong thirc phéi tron, NGF va donepezil c6 mirc do
anh huong khac nhau dén ty 16 séng st cua té bao F11 sau khi gay doc bang 6-OHDA.
Trong d6, HupA thé hién tac dung bao vé té bao & cac n@)ng do khao sat. Piéu nay
pht hop véi cac dir liéu dd cong bd vé kha ning bao vé than kinh ctia HupA, khong
chi thong qua co ché trc ché enzyme AChE ma con lién quan dén kha ning giam stress
oxy hoa, bao vé ty thé, diéu hoa céc tin hiéu séng con cua té bao va han ché ton
thuong té bao than kinh [52,53]. Nhu vay, HupA c6 thé dugc xem la thanh phan trung
tam trong cong thirc phdi tron, dong vai trd quan trong trén ca truc e ché enzyme

ACHE va truc bao vé té bao than kinh.
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Hdn hop Adenosine va Cordycepin, ky hiéu A+C, ciing cho thiy kha ning hd trg
bao vé té bao than kinh, mic du tac dung nay khong thé hién rd trén mo hinh e ché
enzyme AChE. Diéu nay cho thdy A+C c6 thé khong phai 1a thanh phan chinh quyét
dinh tac dung trc ché enzyme, nhung lai c6 y nghia bo trg & mo hinh té bao. Adenosine
c¢6 lién quan dén diéu hoa dan truyén than kinh va tin hiéu purinergic, trong khi
Cordycepin da dugc ghi nhan c6 hoat tinh chdng oxy hoa, chdng viém va bao vé té
béo than kinh trong mot s6 mé hinh thyuc nghiém [11,12]. Vi vay, viéc dua A+C vao
cong thirc phdi hop véi HupA 1a c6 co so sinh hoc, dic biét trong dinh hudng xay

dung cong thirc tdc dong da muyc tiéu.

Péng cht y, két qua voi cao chiét nAm tring thao ¢ Hinh 13.C cho thay tac dung
bao vé té bao chi xuat hién trong mot khoang néng do phu hop. O nong do thap dén
trung binh, dic biét quanh néng do 1 mg/mL, cao chiét nAm tring thao lam ting ty 18
song sot cua té bao F11 sau gay doc bang 6-OHDA. Tuy nhién, khi ting nong do 1én
10 mg/mL, ty 1¢ sdng sot ciia té bao giam manh, cho thiy cao chiét tho co thé gay bat
loi hodc gay doc té bao khi sir dung & ndng d6 qua cao. Két qua nay cho thdy hoat
tinh cua cao chiét nAm tring thao khong ting tuyén tinh theo nong do, ma co thé ton

tai mQt khoang néng do toi wu cho tac dung bao vé té bao than kinh.

Hién tuong giam ty 1& sdng sot clia té bao & ndng do cao c6 thé lién quan dén ban
chét ctia cao chiét tho. Ngoai hai hoat chit muc tiéu 1a Adenosine va Cordycepin, cao
chiét ndm tring thao con c6 thé chira nhiéu thanh phan di kém nhu polysaccharide,
protein hoac peptide, acid amin, duong, acid hiru co, mudi khoang, sic t, lipid, hop
chat phenolic hodc cc san phim chuyén hoa thir cap khac cia nAm[10,54]. O nong
d6 thip dén trung binh, mot sé thanh phan nay co6 thé gbp phan vao tac dung chong
oxy hoa hoic hd trg bao vé té bao. Tuy nhién, khi tong lugng cao chiét dua vao moi
treong nudi cdy qua cao, cic thanh phan khong dic hiéu c6 thé lam thay doi ap suat
tham thau, pH, d6 nhét hodc thanh phan dinh dudng cia méi truong nudi cdy, tir do

gay stress té bao va lam giam kha nang song sot cuia té bao F11.

Bén canh d6, do cao chiét st dung trong nghién ctru van 1a cao chiét ban thanh
phém, chua dugc tinh sach sau, nén khong loai trir kha nang con tdn tai cac tap chét

tor nguyén li€éu nudi cay, dung moi chiét, san pham phan huy hoac cac hop chat co
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mau va d6 duc cao. Cac thanh phan nay c6 thé anh hudng truc tiép dén té bao hodc
gay nhiéu phép do quang hoc WST-8. Mot sd nghién ctru ciing cho thdy cac phan
doan hodc thanh phan sinh hoc tir Cordyceps militaris c6 thé giy anh hudng dén kha
nang séng ctia té bao trong mot s6 bdi canh nhat dinh, dic biét khi st dung & néng do
cao hodc trén cac dong té bao nhay cam[55,56].Vi vdy, két qua ¢ néng do 10 mg/mL
khong nén dugc dién giai theo huéng pha nhan tiém ning bao vé than kinh ctiia nAm
tring thao, ma can duoc hiéu 13 ddu hiéu cho thiy cao chiét thé c6 gi6i han ndng d6
st dung an toan va can duoc tinh sach, chuin hoa tot hon trude khi phat trién thanh

cong thirc img dung.

Khi phéi hop HupA véi thanh phan hoat chét tir ndm tring thao, cong thirc phdi
tron cho thdy hiéu qua bao vé té bao 1 rét hon so véi mé hinh gay doc. Picu nay goi
¥ rang su két hop gitta HupA va cac hoat chat tir nAm tring thao c6 thé tao ra tac dung
b6 trg trén md hinh ton thwong té bao than kinh. Trong d6, HupA dong vai trd chinh
trén tryc e ché enzyme AChE va bao vé neuron, con Adenosine, Cordycepin va cac
thanh phan c6 hoat tinh sinh hoc trong cao chiét tring thao c6 thé gop phan hd tro
chdng stress oxy héa va duy tri kha ning song sot cua té bao[11,12,52]. Tuy nhién,
hiéu qua phéi hop ciing phu thudc vao ndng d6 str dung, do d6 can xac dinh rd khoang

ndng d6 t6i uu dé dat tac dung bao vé ma khong gay doc té bao.

Tir cac két qua trén, c6 thé nhan dinh rang cong thirc phdi tron HupA véi thanh
phan hoat chat tir nam tring thao co tiém ning trong dinh hudng phat trién san pham
hd tro bao vé té bao than kinh. Tuy nhién, két qua Hinh 13.C ciing chi ra yéu ciu quan
trong cho cac nghién ctru tiép theo 13 can tinh sach sdu hon cao chiét tring thao, lam
gidu cac phan doan chira Adenosine va Cordycepin, dong thoi loai b6t cac thanh phan
cao phan tir hodc tap chat khong mong mudn. Cac hudng nghién ciru tiép theo c6 thé
bao gdm phan doan cao chiét bang loc mang, sic ky, tinh sach pha rin hodc cac k¥
thuat phan doan dung moi; sau d6 danh gia riéng doc tinh va hoat tinh bao vé té bao

cua tung phan doan.

Nhin chung, két qua danh gia hoat tinh bao vé té bao than kinh cho thay cac mau
thir ¢6 tiém nang hd trg té bao F11 chdng lai ton thuong do 6-OHDA. Céong thirc phdi

tron gitta HupA va thanh phan hoat chét tir nAm tring thao 1a hudng tiép cén co trién

46



vong vi két hop duoc tac dung cia HupA véi cac hoat chat ¢6 ngudn gdc tir Cordyceps
militaris. Tuy vay, dé tang gia tri tng dung, can tiép tuc tdi uu hoa cong thuc, xac
dinh ngudng ndéng do an toan, tinh sach cao chiét va danh gia sau hon trén cac mé
hinh in vivo trudc khi dinh huéng phat trién san pham thyc pham bao vé strc khoe hd

trg chirc ning than kinh.

4.4. Danh gia hoat tinh ting sinh soi lién két than kinh (LKTK)

Hoat tinh tang sinh soi LKTK duoc danh gia voi 3 ddi tuong la: NGF, cao chiét
tring thao va hdn hop thir nghiém cua cao chiét nim trung thao va HupA. Phan tich
thong ké duoc thuc hién bang phan tich phuong sai mot yéu t6 (one-way ANOVA),
sau do st dung kiém dinh hau nghiém Dunnett’s multiple comparisons test dé so sanh
ting nhom xir Iy voi nhom chimg DMSO. Dit liéu dugc biéu dién dudi dang gia tri
trung binh + SD. DPoi v6i chi tiéu sb lugng neurite, sb neurite dém duoc trén tung
anh/vi truong dugc st dung nhu mét don vi théng ké doc lap. Déi véi chi tiéu chiéu
dai neurite, gi4 tri trung binh chiéu dai neurite ctia tig anh/vi trudng dugc sir dung

nhu mot don vi théng ké ddc lap.

Bang 5. Quy woc gia tri p

p-value Ky hi¢u Y nghia

p 20,05 ns (not significant) Khéng c6 y nghia thong keé
p < 0,05 * Co6 y nghia

p <0,01 ok Co y nghia cao

p <0,001 * kK C6 ¥ nghia rat cao

p <0,0001 kKK Co y nghia cuc cao

Chung t6i sir dung 03 mau thi nghiém nay cho d4nh gia t6i uu vi theo nhiing tai
liéu da cong bd ctia cdc mau nay da chira xudt hién hoat tinh duong cua chung.
Hoat tinh tang sinh s¢gi LKTK ciia NGF

NGF (Sigma Aldrich) 12 mot tic nhan chuyén dung duoc st dung dé kich thich
su phat trién cla cac dong té bao than kinh. Vi thir nghi¢m nay, ching t61 chon lya

NGF lam dbi ching duong nham danh gia kha ning tang sinh soi lién két than kinh
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cua cac mau thir. Néng do NGF cho phép thir dugc xac nhan lan luot 13: 0; 0,1; 0,5;
1; 2 pg/mL. Két qua thu duoc & hinh 14 sau:
14.A. DMSO 14.B. 0,1 pg/mL

14.C. 0,5 ug/mL 14.D. 1 pg/mL

14.E. 2 pg/mL

150 E 40+
< 14.F 54 14.6
S < Kkkk FEFKX
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Hinh 14. Hoat tinh ting sinh soi lién két thin kinh ciia NGF
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Ghi chu:

Hinh 14.A. Anh té bao ¢ nhém chitng DMSO

Hinh 14.B. Anh té bao xit Iy véi NGF nong d¢ 0,1 ug/mL.

Hinh 14.C. Anh té bao xit Iy véi NGF nong d¢ 0,5 ug/mL.

Hinh 14.D. Anh té bao xir Iy véi NGF nong dé 1 ug/mL.

Hinh 14.E. Anh té bao xit Iy véi NGF nong d¢ 2 ug/mL.

Hinh 14.F. Biéu do dinh lwong so heong neurite trung binh ¢ cdc nhém xir Iy
NGF(**:p<0,01; ****:p<0,0001).

Hinh 14.G. Biéu do dinh lwong chiéu dai neurite trung binh & cdc nhom xir Iy

NGE(***%:p<0,001, ****:p<0,0001)

Két qua hinh 14 cho thdy NGF 12 mét chit d6i chirg duong cho hoat tinh tét dbi
v6i su phat trién vé sb lugng cta cac soi lién két than kinh (neurite). S6 luong cac soi
lién két than kinh duogc ting 1én tuyén tinh khi ting dan ndng do thir cia NGF. Tai
ndng @6 thir 2 pg/mL sb luong cac soi lién két than kinh duogc ting 1én gap 2 1an co
mang y nghia thong ké. Nhung véi kha ning ting cuong vé chiéu dai cia cac soi lién
két than kinh thi NGF khong thé hién 16 do két qua véi sai sb qua 16n khéng mang
lai ¥ nghia thong keé trén gia tri trung binh.

Hoat tinh ting sinh soi LKTK ciia cao chiét ndm tring théo

Cao chiét ndm trung thao va déng tring ha thao mic du duoc thir nghiém rat
nhiéu véi hoat tinh tc ché enzyme AChE, bao vé té bao than kinh va nhiéu huong
danh gia hoat tinh khac, nhung thit trén mé hinh nham vao sgi LKTK lai chua c6
cong bd nao. Vi dinh hudng dé tai nhim t6i mot san pham hd tro ting cudng tri nhd,
nén vi¢c danh gia hoat tinh nay cua cao chiét 1a mot muc tiéu quyét dinh. Néng do
cao chiét thir nghiém la: 0; 0,1; 1; 10 mg/mL. Két qua thtr nghiém dugc biéu dién trén

hinh 15 sau:
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15.B. 0,1 mg/mL

15.C. 1 mg/mL 15.D. 10 mg/mL
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Hinh 15. Hoat tinh ting sinh soi lién két thin kinh ciia cao chiét nam tring théo
Ghi chu:

Hinh 15.A. Anh té bao ¢ nhém chimg DMSO, thé hién mirc phdt trién neurite nén.

Hinh 15.B. Anh té bao xit Iy véi cao chiét nam trimg thao nong dé 0,1 mg/mL.

Hinh 15.C. Anh té bao xit Iy véi cao chiét nam trimg thao nong dé 1 mg/mL.

Hinh 15.D. Anh té bao xit Iy voi cao chiét nam tring thao nong dg 10 mg/mL.
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Hinh 15.E. Biéu d6 dinh lwong sé heong neurite trung binh sau xit Iy véi cao chiét nam
trung thao(ns:p=0,05; ***:p< 0,001, ****:p<0,0001).

Hinh 15.F Biéu do dinh heong chiéu dai neurite trung binh sau xit Iy véi cao chiét ndm
trung thao(ns:p=0,05, ****:p<0,0001).

Cao chiét nAm tring thao ciing thé hién rat rd rét kha ning ting sinh soi lién két
than kinh tuyén tinh & ndng do 0,1 mg/mL dén 1 mg/mL. Nhung & 10 mg/mL cao
chiét lai thé hién sy @c ché phat trién cua dong té bao than kinh nay. O ndng do 1
mg/mL cao chiét ndm trung thao thir nghiém, ciing cho thiy sy ting 1én gap 2 1an cia
trung binh sd luong cac soi lién két than kinh mang ¥ nghia thong ké. Két qua vé

chiéu dai cua té bao than kinh c6 sai s qua 16n nén khong mang y nghia théng ké.

Hoat tinh ting sinh sgi LKTK ciia hén hop HupA va nim triing théio

HupA mac du dugc thitr nghiém rat nhiéu vé6i hoat tinh @re ché enzyme AChE, bao
vé té bao than kinh va nhiéu huéng danh gia hoat tinh khac, nhung thir trén mé hinh
nham vao soi LKTK lai chua c6 cong bd. Hon hop thir nghiém duoc phdi tron theo
ty 1& Smg HupA/121,7 mg cao chiét. Mau thir dugc tinh todn va ky hiéu dya trén nong
d6 HupA thtr nghiém 1a: 0; 0,1; 0,5; 1; 2 pM. Két qua thir nghiém dugc biéu dién trén
hinh 16 sau:

16.A.DMSO 16.8.0,1 uM
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Hinh 16. Hoat tinh ting sinh soi lién két than kinh ciia cong thirc phéi tron
Ghi chu:
Hinh 16.A. Anh té bao ¢ nhém chimg DMSO.
Hinh 16.B. Anh té bao xir Iy véi cong thirc phéi tron & nong do quy doi theo HupA la
0,1 uM.
Hinh 16.C. Anh té bao xit Iy véi cong thire phoi trén 6 nong do quy doi theo HupA la
0,5 uM.
Hinh 16.D. Anh té bao xir Iy véi cong thirc phéi tron & nong do quy doi theo HupA
la 1 uM.
Hinh 16.E. Anh té bao xir [y véi cong thirc phéi tron & nong do quy doi theo HupA la
2 uM
Hinh 16.F. Biéu do dinh lwong s6 lwong neurite trung binh sau xir Iy véi ¢ong thirc
phoi tron(ns:p>0,05; ¥***:p<0,0001)
Hinh 16.G. Biéu do dinh leong chiéu dai neurite trung binh sau xi Iy véi cong thirc
phoi tron(ns:p>0,05;*:p<0,05,;****:p<0,0001)
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Cong thirc phdi trén cho thay hiéu qua ting 1én cta trung binh sé luong cua cac
soi lién két than kinh. & ndng 6 HupA 2 pM tuong duong véi mau thir chira (0,242
ng/mL HupA, 5,89 mg/mL cao chiét).

Két qua cho thdy mé hinh LKTK hoat dong phu hop khi dbi chting dwong NGF
lam ting sb luong neurite theo xu huéng phu thudc ndng do, va ¢ 2 pg/mL sé LKTK
tang xap xi 2 1an so v&i d6i ching. Piéu ndy xac nhan hé thong thi nghiém du nhay
dé phat hién sy thay d6i vé kha ning tao LKTK. Trong nghién ctru té bao than kinh,
NGF 1a d6i ching dwong kinh dién cho qua trinh biét hoa va phat trién LKTK cua té
bao PC12 va cadc md hinh tuong tu [57].

Mot sb két qua, dac biét 1a chi tiéu chiéu dai neurite, van c6 do bién dong tuong
d6i 16n giira cac 1an do, thé hién qua do 1éch chuan & mot sé nhom thi nghiém. Nguon
bién dong nay c6 thé lién quan dén ca dac diém sinh hoc cia mé hinh té bao va cac
buéc dinh luong hinh thai. Mat do té bao va mirc do biét hoa cua té bao F11 c6 thé
khong hoan toan ddng nhét gitta cac vi tri nudi; neurite hinh thanh va phan bd khong
déu gifra cac vi truong; déng thoi chat luong nhudm, do nét ctia dnh va vi tri lya chon
dé chup cé thé anh huong dén kha nang nhan di¢n sg1 than kinh. Ngoai ra, cac neurite
c6 thé giao nhau, phan nhanh, nam sat than té bao hodc kéo dai vuot khoi gi61 han
treong anh, tir 46 1am ting sai s6 khi xac dinh s6 luong va chiéu dai bang phan mém
Imagel. Vi vay, do lI¢ch chuin tuong ddi 16n & mot s6 nhom duoge xem 1a mot dic
diém can luu ¥ cta phép thtr dinh luong hinh thai neurite va can duoc can nhic khi
dién gidi muc dd tac dong cua mau thur.

bé danh gia do 1ap lai va y nghia cua cac khac bi¢t quan sat duoc, cac sb liéu tur
nhirng 1an lip cua thi nghiém d3 duoc tong hop va phan tich théng ké. Dit liéu duoc
biéu dién dudi dang gia tri trung binh + SD; su khéc biét giira cdc nhom dugce danh
gi4 bang phén tich phuwong sai mot yéu t6 (one-way ANOVA), sau d6 st dung kiém
dinh hau nghiém Dunnett dé so sanh tirng nhom xtr 1y véi nhém chimg DMSO. Két
qua thdng ké cho thay mic du ¢ sy phan tan nhét dinh gitta cac 1an 1ap, mot sb nong
d6 van tao ra sy khac biét cé y nghia thong ké so v&i nhom ching, cho thay xu huéng

tac dong quan sat dugc khong chi phu thudoc vao moét gia tri do riéng 1é. Tuy nhién,
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mirc d6 bién dong khac nhau giita cac nhom cho thdy dap tng hinh thai cta neurite
c6 tinh khong dong nhat, dic biét dbi voi chi tiéu chiéu dai.

Do d6, cac két qua c6 do lech chuan 16n can duge dién giai trén co s¢ déng thot
xem x¢&t gia tri trung binh, mirc d§ phan tan va gia tri p, thay vi chi dua vao muc tang
tuyét ddi cua chiéu dai hodc s6 lugng neurite. Pbi voi nhirng nhém c6 su gia ting gia
trj trung binh nhung do bién dong 16n, két qua nén dugc xem la ddu hiéu vé xu huéng
tac dong; trong khi cac nhdém vira c6 xu hudng ting rd rang vira dat y nghia thong ké
qua cac lan lip cung cip bang chimg dang tin cdy hon vé tic dung thuc day hinh

thanh neurite trong diéu kién thi nghiém.

Trong cac nghién ctru tiép theo, dé tiép tuc giam sai s6 va nang cao do lap lai cta
phép thir, can chuin hoa chit ché mat do gieo té bao, thoi gian biét hoa va thoi gian
xu ly mau; théng nhat s6 luong va ti€u chi lga chon vi truong; duy tri ¢ dinh diéu
kién nhudém, chup anh, d6 phong dai va ngudng xu 1y anh trén Imagel. Viéc ting s6
1an 13p thi nghiém va s vi truong duoc phan tich cling s& gitp giam anh hudng cua
tinh khong dong nhat vé hinh thai té bao, qua d6 1am ting do tin cay cua két qua danh

gia so lugng va chiéu dai neurite.

Péng chi y, cao chiét nAm tring thao ciing 1am ting s6 lugng LKTK 16 rét trong
khoang 0,1-1 mg/mL va dat murc ting khoang 2 1an & 1 mg/mL, nhung lai ttc ché su
phat trién & 10 mg/mL. Két qua nay goi ¥ rang cao chiét tring thao khong chi ¢ tac
dung trén truc chdng oxy hoa hay bao vé té bao, ma con co thé tham gia thuc diy qua
trinh biét hoa hinh théi cua té bao than kinh. Mit khac, viéc giam tac dung & nong do
10 mg/mL cho théy mé hinh LKTK c6 thé nhay hon véi hién tuong qua lidu hodc véi
anh huong bat loi ciia cac thanh phan di kém trong cao chiét. Diéu nay ciing pht hop
v6i quan sat & phép thir bao vé té bao, noi cong thirc phdi tron biéu hién mot khoang

ndng do toi ru thay vi hiéu qua ting tuyén tinh khong gi6i han.

Khi so sanh véi y vin, dién giai nay phu hop voi cac cong bd trude do vé HupA.
Tang va cong su da cho thdy HupA c6 thé lam tang tiét NGF & té bao than kinh dém
va lam tang sb lugng té bio PC12 mang LKTK [7]. Nhu vay, viéc hdn hop chira
HupA biéu hién tac dung thuan loi trén mé hinh LKTK trong nghién ctru ndy 13 hop

logic. Pong thoi, do cao chiét triung thao cling cho két qua duong tinh riéng 16, nhiéu
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kha ning tac dung ctia cong thirc trén LKTK 13 két qua ctia su bd sung giita HupA va
cac thanh phan sinh hoc trong tring thao hon 1a do mét chat don doc chi phdi hoan
toan. Tuy nhién, nghién ctru hién tai chi cho thiy 3 su gia ting vé sb luong LKTK,

trong khi chiéu dai LKTK chua dat ¥ nghia thdng ké do sai s6 16n.

Dbi v6i hon hop HupA va cao chiét tring thao, két qua cho thay cong thirc phdi
tron lam ting trung binh sb lwgng LKTK, trong d6 & nong d6 HupA 2 pM, twong tng
v6i 0,242 ng/mL HupA va 5,89 mg/mL cao chiét, hiéu qua ting LKTK duoc ghi nhin
1d. Két qua ndy c6 ¥ nghia vi n6 cho thiy cong thirc sau khi duogc sang loc & phép thir
enzyme AChE va bao vé té bao van gilt duoc kha nang tdc dong thuan loi Ién mdt chi
tiéu khé hon, d6 13 ting trudng cau trac than kinh. No6i cach khéac, cong thic khong
chi gitp té bao “sdng sot” tot hon trude doc tinh, ma con cb tiém ning hd tro tai lap
két ndi than kinh thong qua ting hinh thanh LKTK. Két luan phu hgp nhat 1a cong
thirc ¢6 tiém nang thiic day hinh thanh LKTK, con hiéu qua trén kéo dai LKTK can
dugc kiém ching thém bang thiét ké do dac chinh xac hon [7,50,57].
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V. Két luin va kién nghi

5.1. Kétluan

Trong pham vi nghién ctru in vitro, dé tai da thu duoc cac két qua chinh theo trinh
tu sau:

Thir nhat, mau HupA sau tinh sach c6 thdi gian luu va phd UV phut hop véi chat
chuan; d6 tinh sach tinh theo ty 1¢ dién tich pic HPLC dat trén 99%. Ham luong
adenosine va cordycepin trong cao chiét nim trung thao 1an luot 13 1175 va 4987
mg/100 g cao chiét.

Thir hai, HupA don chat rc ché AChE véi ICso= 0,074 £ 0,001 pg/mL, trong khi
hdn hop adenosine va cordycepin (A+C) c6 ICso > 128 pg/mL. Trong 16 t6 hop khao
sat, ty 1& khdi lugng hoat chét HupA:A+C = 2:3 cho ICso thép nhat, dat 0,0077 +
0,0009 pg/mL. Két qua cho thay hiéu lyc wrc ché AChE in vitro ting so v6i HupA don
chat, nhung chua du dé khang dinh twong tac hiép dong khi chua c6 chi sé FIC/FICL.

Thi ba, nong do 6-OHDA 200 pM duoc lya chon dé gay ton thuong té bao F11.
Cong thirc HupA phdi hop cao chiét ndm trung thao duy tri hoat tinh chuyén hoa
WST-8 cua té bao & mirc khoang 70-125% so v6i ching DMSO trong dai nong do
khao sat. Tac dung phu thudc nong do; riéng cao chiét tho ¢ 10 mg/mL lam giam 1
rét hoat tinh chuyén hoa cia té bao.

Thi tu, & cong thirc twong tng 0,242 pg/mL HupA va 5,89 mg/mL cao chiét, s6
luong neurite trung binh ting so v&i chimg. Tuy nhién, dit liéu chiéu dai neurite co
dd bién dong 16n nén chua thé két luan chéc chan vé kha nang kéo dai neurite.

Nhin chung, ty 1¢ phéi hop duogc lya chon cho théy tin hiéu (rc ché AChE, duy tri
hoat tinh chuyén héa cua té bao F11 chiu tac dong cuia 6-OHDA va lam thay d6i mot
s6 chi s6 hinh thi neurite trong diéu kién in vitro. Cac két qua mang tinh thim do,
chua du dé khing dinh hiéu qua ddi véi bénh Alzheimer, loi ich nhan thic hodc kha
nang ung dung san pham.

5.2.  Kién nghi

Dé tiép tuc dinh huéng phat trién cong thire st dung trén ngudi, cong thirc
phéi tron Huperzine A : A+C = 2:3 can duoc xac nhan lai b'fmg cac thi nghiém in

vitro doc 1ap, trong d6 wu tién kiém tra do 13p lai ctua phép thir neurite, chuan hoa don
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vi 1ap thong ké va hoan thién phan tich twong tac giita cac thanh phan. Sau khi do lap
lai va khoang néng do an toan dugc xac nhén, can tién hanh cac nghién clru in vivo
phu hop dé danh gia doc tinh, liéu c6 hiéu qua va cac chi tiéu sinh héa, mé hoc ciing
nhu chirc ning nhan thire lién quan. Trén co sé cac dit liéu nhat quan qua céc cip do
nghién ctru ndy, c6 thé tiép tuc hoan thién coéng thirc, lIra chon dang bao ché va xay

dung thiét ké nghién ctru 1am sang phu hop.

Bén canh do, can tiép tuc tinh sach va chuén hoa cao chiét nim trung thao. Két
qua in vitro cho thay cao chiét c6 dap tmg phu thudc ndong do va & ndng do cao co thé
1am giam hoat tinh chuyén hoa ctia té bao. Vi vay, cac nghién ctru tiép theo can phan
doan va 1am giau Adenosine, Cordycepin; kiém soat cac thanh phan di kém; xac dinh
khoang noéng d6 khong gay doc; dong thoi danh gia do 6n dinh gitra cac 16 nguyén
lidu. Cac budc ndy nhim tao mau thir c¢6 thanh phan dinh luong 16 rang, 6n dinh va
phit hop cho cac nghién ctru tién 1am sang tiép theo theo dinh hudng phat trién san

pham sir dung cho ngudi.

Trén co so két qua sang loc in vitro hién c6, cong thirc phéi tron cho thay tiém
nang tiép tuc duoc phat trién theo dinh hudng hd tro chirc ning than kinh va cai thién
tri nhg. Pé tién toi nghién cru va tng dung trén ngudi, can tiép tuc danh gia do lap
lai, co ché/tu’O'ng tac, doc tinh, hi€u qua in vivo, do 6n dinh va kha nang chuan hoa;
tir d6 hoan thién co s& khoa hoc cho viéc lua chon liéu, dang bao ché va thiét ké

nghién ctru 1am sang phu hop.
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