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GIOI THIEU LUAN AN

1. Pat van dé

Bénh Alzheimer 1a méot chiing suy giam tri nhé phd bién nhat, anh
huong nghiém trong dén cudc song ciia nguoi 16n tudi. Huperzin A duoc
chiét xuat tir cdy Thach ting ring (Huperzia serrata) c6 kha ning &c ché
enzym acetylcholinesterase, mot enzym quan trong trong qua trinh gay ra
bénh mat tri nhé. O Trung Quéc, cung véi Huperzia serrata, cac thuc vat
khac thuoc ho Lycopodiaceae c6 thé chira hop chat huperzin A nhu la
Huperzia crispata (Ching) Ching, Huperzia miyoshiana (Makino) Ching va
mot sb loai khac. Trong khi d6 o Viét Nam, mot s6 cdy thudc ho
Lycopodiaceae ciing ¢ thé 13 ngudn thuc vat cung cap cac hop chat ty nhién
theo hudng tac dung sinh hoc cai thién tri nhé nhu Huperzia squarrosa
(Forst.) Trevis (Rau rong), Lycopodiella cernua (L.) Pic.Serm. (Thach ting
nghién) va nhiéu loai khac. Thyc té hién nay chwa c6 nhitng danh gia chi tiét
va hoan chinh vé tac dong tc ché enzym acetylcholinesterase va ham luong
cac thanh phan Lycopodium alcaloid trong nhitng loai thuc vat c6 thé chua
cac hop chat thugc dang nay.

V6i nhiing 1y do trén, dé tai: “Nghién ciu tiéu chuin héa hep chit
khang acetylcholinesterase ciia mat sé loai trong ho Thach tung” duoc
thuc hién véi nhirtng muc tiéu sau:

1. Nghién ciru so sanh diic diém thuc vat hoc ciia mét s6 loai thudc ho Thach ting.

2. Thtr nghiém in vitro sang loc tac dung khang acetylcholinesterase cua cao
chiét mot s6 loai Thach tang.

3. Phan lap mét sé hop chit tw nhién trong cdy Rau rong (Huperzia
squarrosa (Forst.) Trevis.), Thach ting nghién (Lycopodiella cernua
(L.) Pic.Serm.) va danh gia tac dung khang acetylcholinesterase cua cac
chat phan lap dugc.

4. Thiét Iap chat chuan hop chét khang enzym acetylcholinesterase phan lap dugc.

5. Xay dung phuong phap dinh lugng hop chit c6 tac dung khang enzym
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acetylcholinesterase trong cac loai Thach tung bang phuong phap dién di

mao quan va HPLC.
6. Thutr nghiém in vivo tac dung cai thién tri nhé caa cao chiét alcaloid tir loai

Thach ting nghién co trir luong 16N va tiém ning.
2. Tinh cAp thiét caa dé tai

Viéc tim kiém duoc lidu va hop chét ty nhién méi cho diéu tri bénh
Alhzeimer la rat can thiét. Huperzin A dugc chiét xuat tir cdy Thach ting
rang (Huperzia serrata) da dugc cong nhan 1a mot loai thudc diéu tri mat tri
nhé hiéu qua & Trung Qudc va hién nay da duoc cuc quan ly thudc va thyuc
phdm My (FDA) cong nhan 12 1 loai thuc pham chirc ning cho cac bénh nhan
bi Alzheimer. Nudc ta c6 ngudn tai nguyén thuc vat phong phi. Trong do,
cac loai thugc ho Thach ting rat tiém ning dé tng dung lam thubc diéu tri
chting suy giam tri nhd. Do d6, danh gié chi tiét vé ham lwong huperzin A va
tac dung sinh hoc theo hudng cai thién tri nhé caa 10 loai trong ho Thach
tiing s& gop phan ching minh gia tri tng dung cta duoc liéu Viét Nam. Dong
thoi, s phat hién cac hop chét ty nhién méi véi tac dung sinh hoc twong tur
sé la nhitng dong gdép quan trong cho khoa hoc va lam phong pha thém dir
liéu phd hoc vé ciu tric hop chat thién nhién.
3. Nhirng dong gop mai cia luan an
3.1. Thuc vat hoc
Nghién cau thyc vat hoc da 1am sang to cac diac diém phan bd, sinh

thai, hinh thai, vi phau r, than, 14 cua 10 loai Thach ting. Cac dic diém thuc
vat hoc dic trung duoc trinh bay qua céc bang so sanh chi tiét cung voi bo
hinh anh v& cu tao vi hoc s& 1a nhitng dit liéu quan trong gép phan cho viéc
tim kiém thu thap miu va dinh danh mot s loai trong ho Thach tang. Nhitng
loai thudc chi Huperzia tiém nang vé hoat chat huperzin A s& c6 nhiing dac
diém thyc vat hoc dic trung khac véi nhitng loai thugc chi Lycopodium va
chi Lycopodiella. Sy phat hién thém loai mai chua dugc mo ta ¢ Viét Nam
d6 1a Huperzia tetrasticha (Kunze) Holub va dé xuét tén thong thuong la



3

Thach tung vudng, dd gop phan lam phong phi thém cac loai Thach ting &
Viét Nam.
3.2. Thir nghiém sang loc tac dung ic ché enzym acetylcholinesterase

Thir nghiém sang loc tac dung khéng acetylcholinesterase in vitro
bang phuwong phap Ellman ddi véi 10 loai trong ho Thach ting d4 cho thay
c6 tac dung sinh hoc &rc ché enzym phan hay acetylcholin vai 1Cso tir 12,11
— 55,24 pg/ml. Két qua nghién ctiu chi ra rang nhimg loai dugc liéu nay rat
c6 tiém nang st dung cho bénh nhan suy giam tri nho. Céc loai thudc chi
Huperzia c¢6 tac dung sinh hoc manh hon cac loai thudc chi Lycopodium va
Lycopodiella.
3.3. Phan Iap hep chét tw nhién

Lan dau tién, hai hop chat ty nhién mai véi tac dung sinh hoc khang
acetylcholinesterase in vitro la lycosquarosin A, 1Cso = 54,3 pug/ml duoc phan
lap tir cAy Rau rong va lycocernuasid A, ICso = 8,51 pg/ml dugc phan lap tur
cay Thach tuing nghién. Vi hoat tinh &c ché AChE tiém ning, hai hop chat
nay s& cd thé 1a nhitng ngudn chat héa hoc mai chéng lai bénh Alzheimer.
Céc két qua nghién ciru cua hai hop chit méi da duoc cong bd lan dau tién
trén tap chi IS1 1a Molecules 2014 va Chemical-Biological Interactions 2015.
3.4. Thiét lap chat déi chiéu

Quy trinh phan 1ap va thiét Iap chat ddi chiéu huperzin A tir lodi Rau
rong (Huperzia squarrosa) duoc thuc hién, dap tmg duoc nhu cau can thiét trong
kiém tra chat luvong duoc liéu thudc ho Thach ting.
3.5. Phwong phap dinh lwgng huperzin A trong dwoc lig¢u

Lan dau tién phuong phap dién di mao quan ving (CZE-DAD) duoc
&p dung dé phan tich huperzin A trong cay Thach ting ring. Quy trinh dinh
lwong huperzin A trong cay Thach ting ring dugc xay dyng va tham dinh 1a
mot déng gép méi trong linh vyc phan tich kiém nghiém. Phuong phép
HPLC/PDA ciing duoc xay dung, thim dinh va ung dung dé dinh lugng
huperzin A trong 10 loai thudc ho Thach tung.



3.6. Thir nghiém in vivo

Cao chiét alcaloid Thach tling nghién c6 tac dung ting cuong nhan
thire trén chudt da bi gay suy giam tri nhd bang scopolamin trong thir nghiém
in vivo qua 2 md hinh Né tranh thu dong va Mé cung boi. Nhitng két qua nay
cho thay ring loai Thach tung nghién ngudn géc & Viét Nam c6 hoat tinh
chéng cholinesterase, cd thé hitu ich trong diéu tri suy giam nhan thirc va da
duoc cong bd trén tap chi ISI (Neuroscience Letters 2014).
4. Bo cuc luan an

Luan an gom 132 trang: M¢ dau 2 trang, téng quan tai liéu 24 trang,
nguyén vat liéu va phuong phap nghién ciu 24 trang, két qua nghién ciu 55
trang, ban luan 24 trang, két luan va d& nghi 4 trang. Lu4n &n c6 37 bang, 57
hinh, 3 biéu dd, 5 so d6, 152 tai liéu tham khao gém 6 tai liéu tiéng Viét va
148 tai liéu tiéng Anh, 93 phu luc thé hién cac két qua thuc nghiém.

Chuong 1. TONG QUAN

1.1. TONG QUAN VE THUC VAT HQC
1.1.1. Téng quan vé ho Lycopodiaceae
1.1.1.1. Vitri phdn loai

Ho Thach ting hay con duoc goi 1a ho Thong dat (Lycopodiaceae)
bao gom hon 400 loai ¢ thuc vat c6 mach, ton tai tir cudi ky Silur cach day
khoang 400 triéu nam, phan b rong rai khip noi trén thé gisi. Cac loai trong
ho Théng dat thudc than thao da nién, sinh san bang bao tir, phan bé o nhiéu
nuéc chau A va ving Trung My, duoc phat hién ¢ trong cac khu rirng nhiét
d6i 4m uwét. O Viét Nam, phat hién duogc 3 chi la Lycopodium L.,
Lycopodiella Holub, Huperzia Bernh va c6 khoang 16 loai, phan b ¢ nhiing
vung nui cao trén 1000 m thudc cac tinh Lam Déng, Kon Tum, Quang Nam,
Lao Cai, Cao Bang.
1.2.  TONG QUAN VE THANH PHAN HOA HQC

Céc nhom hoat chit duoc phat hién nhiéu nhat tir cac loai thuoc ho
Thach tung chi yéu bao gébm nhém Lycopodium alcaloid, terpenoid,



flavonoid va cac acid phenolic.

Céc Lycopodium alcaloid nay thuong ¢ khung cau tric 16 carbon,
32 carbon, mét s6 it cong thic hda hoc ¢6 it hon 16 carbon va duoc chia
thanh 4 nhém la lycopodin, lycodin, fawcettimin va nhém cé cau trac khac
tuong tu nhu phlegmarin.

Lycodin Lycopodin Fawcettimin Phlegmarin
Hinh 1.1. C4u tric ciia bén nhém Lycopodium alcaloid

Huperzin A la Lycopodium alcaloid loai lycodin vai vong C ma va mat
1 nguyén t6 carbon. C6 hon 200 loai Lycopodium alcaloid da dwoc béo céo,
tuy nhién ching hoac la khéng c6 hoat tinh khang acetylcholinesterase hoac
c¢6 nhung kém hon huperzin A. Huperzin A ton tai trong nhiéu loai cay khac
nhau nhung ngudi dan van tim kiém khai thac cay Thach tung rang (Huperzia
serrata) vi loi ich cia né mang lai la rat 16n do d6 co thé dan dén can kiét
ngudn tai nguyén nay.
1.3. CAC PHUONG CHIET XUAT, PHAN LAP VA PHAP PHAN

TICH HUPERZIN A

1.3.1. Phwong phap chiét xuit, phan lap huperzin A

Dé chiét xuat va phan lap huperzin A, da s6 ki thuat chiét xuét tir c6
dién dén hién dai da duoc str dung. PAu tién, cac phuong phap chiét xuat
thudng quy dé thu alcaloid toan phan duoc déu duoc sir dung. Bot duoc lidu
dugc chiét ngdm lanh, ngdm kiét hozc chiét hoi luu véi MeOH, EtOH hoic
v6i EtOH - acid dé thu alcaloid toan phan dang mudi, sau d6 tién hanh kiém
hoa va chiét phan bd véi ether, n-hexan, cloroform, dicloromethan, va co
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dudi ap suat giam. Mot s truong hop 1am am duoc lidu voi kiém (NH,OH)
va chiét tryc tiép bang dung mai hitu co dé thu alcaloid toan phan dang base.
Sau khi thu duoc cac alcaloid toan phan, nhiéu phuong phap di duoc ap dung
cho viéc phan lap huperzin A va cac hop chit khac trong d6 phuong phép sic
ky duoc sir dung phé bién véi cac loai pha tinh khac nhau nhur: silica gel pha
thuan, sephadex LH-20, sir dung nhua resin hip phu, trao d6i ion, silica gel
pha dao véi cac hé dung mdi rira giai khac nhau tir phan cuc trung binh dén
phan cuc manh. Ngoai ra, cac thiét bi may moc duogc st dung hd tro tich cuc
cho viéc tach chat nhu may sic ky long diéu ché, may sic ky phan bé ly tam.
1.3.2. Phwong phap dinh lwgng huperzin A
Nhitng nghién ctiu vé dinh lugng huperzin A trong duoc liéu, cAc tac
gia déu sir dung phuong phap HPLC dé dinh luong cac alcaloid. Mau thir
duoc chiét xuat theo cac nguy@n tac chung vé chiét xuat alcaloid la chiét bang
MeOH, chiét bang nudc acid, chiét bang con acid, kiém hoa bot duoc ligu
két hop voi chiét bang cloroform. Quy trinh dinh lugng dam bao cac yéu cau
vé do nhay, tinh dac hiéu, d6 chinh x4c, d6 dung. Tuy nhién, chua thiy co tai
liéu cong b tng dung phuong phap dién di mao quan trong xac dinh ham
lwong huperzin A trong duoc liéu thudc ho Lycopodiaceae. Dua vao ciu tric
héa hoc, huperzin A 1a hop chit alcaloid c6 nhém amin ty do (-NH2) va nhém
chirc amid (O=C-NH). Do d6 phan tir huperzin A s€ dugc ion hoa trong noi
truong acid phi hop. Vi vay, hoan toan c6 thé ap dung phuong phép dién di
mao quan dé dinh luong hop chat huperzin A.
1.4. THIET LAP CHAT POI CHIEU
Viéc thiét 1ap chat di chiéu thu cap thuong duoc tién hanh do nhu
cau thyc té, khi nguon chat déi chiéu so cap khong du cung cap cho nhu cau
sir dung trong cdng tac nghién ciru va dam bao chat lugng thudc. Gia tri n
dinh cua chat déi chiéu thir cap thong thuong duoc xir ly thdng ké tir két qua
danh gia lién phong PTN tham gia thiét 1ap chat déi chiéu. Mot chat d6i chiéu
thir cAp cua khu vuc hay quéc gia co thé dugc coi la chat chuan gbc dé thiét



lap chat chuan PTN.
1.5. TONG QUAN VE PHUONG PHAP XAC PINH HOAT TIiNH
UC CHE ACETYLCHOLINESTERASE

Phwong phdp quang pho UV - Vis

Day 1a phuong phap co ban va phé bién nhat hién nay duoc Ellman
cdng bd nam 1961. Phuong phap nay c¢6 nhidu wu diém la don gian, nhanh,
chinh xac, chi phi twong ddi thap, thich hgp cho phan tich tu dong, thuc hién
trén s6 luong mau thir 16n. Ap dung thir hoat tinh ciing nhu kha nang wc ché
enzym AChE.
1.6. CAC MO HINH THU NGHIEM HANH VI

M6 hinh mé cung boi

Pay la mot thir nghiém danh gia hoat dong cua tri nhé dai han. Thir
nghiém duoc tién hanh huan luyén 4 ngay dau, ngay tht 5 - thir nghiém tham
do kha ning hoc va nhd cua chudt sau thoi gian huan luyén; ngay 6 - thu
nghiém danh gia tri nh¢ hoat dong cua chudt khi thay ddi vi tri cua chan dé.

Thir nghiém tranh né thu déng

Chudt bam sinh luén c6 xu huéng huéng vé bong téi, vi vay dé tranh
kich thich gay s¢ hdi thi n6 phai ngan xu hudng nay. Chuot nao khong c6 kha
nang ghi nhd thi s€ budc qua ranh gi¢i sém hon chudt cd kha nang ghi nhd.
Thir nghiém nay dugc danh gia thong sd: thoi gian chudt bang qua vach gioi
han va phan trim s6 chudt trong mdi 16 thi nghiém bang qua vach giGi han
trong thoi gian quy dinh.

Chuong2.  NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.2. NGUYEN LIEU NGHIEN CUU

Céc loai trong ho Thach tung dugc thu hai tai riing vung cao Tay
Nguyén thudc 2 tinh Lam Pong, Kon Tum, 1a nhitng mau céy tuoi c6 du bo
phan ré, than, 1a. Mau duoc luu giir tai Bo mon Tai nguyén - Dugc liéu, Trung
tdm Sam va duoc liéu Tp.HCM.
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Bang 2.1. Nguyén li¢u nghién ctru

Tén Viét Nam Tén khoa hoc Noithu hdi  S6 luu
miu

Chi Huperzia

Réu rong Huperzia squarrosa (Forst.) Trevis.  Lam Pong  TTO1
Thach tung du6i ngua  Huperzia phlegmaria (L.) Roth Lam Dong  TT02
Thach ting séng Huperzia carinata (Poir.) Trevis Lam Pong  TTO03
Thach ting Ford Huperzia fordii (Baker) R. D. Dixit Lam Pong  TT04
Thach ting vubng Huperzia tetrasticha (Kune) Holub.  Lam Pong  TTO05
Thach tung rang Huperzia serrata (Thunb.) Trevis.  Lam Pong  TT06
Chi Lycopodium

Thach tung dep Lycopodium complanatum L. Lam Pong  TTO7
Thach ting 14 dui Lycopodium clavatum L. Lam Dong  TT08
Thach ting duong Lycopodium casuarinoide L. Kon Tum TT09
Chi Lycopodiella

Thach tung nghién Lycopodiellacernua (L.) Pic.Serm. Kon Tum TT10

2.7. PHUONG PHAP NGHIEN CUU

Nghién ciru thuc vét hoc: Phan tich dic diém hinh thai co quan sinh
truong va sinh san. Giai phiu cac co quan ré, than, 1a dé quan sat dic diém té
bao dudi kinh hién vi va chup hinh anh. So sanh céac dic diém hinh thai va vi
phau thuc vat dé xac dinh cac dic diém dic trung phan biét mot sb loai trong
ho Thach tung.

Nghién ciru sang loc tac dung in vitro khang enzyme AChE: Thu
nghiém bang phuong phap Ellman ddi voi mau cao chiét methanol thu dwoc
cua 10 loai Thach tung. So sanh tac dung khang AChE cua cac loai trong ho
Thach tang. Tur két qua sang loc, chon 2 d6i tugng duoc liéu dé nghién ctu
phan 1ap hop chét ty nhién.

Nghién ciru héa hoc: Chiét xuit va phan Iap cac hop chit tw nhién
trong Cay Rau rong (Huperzia squarrosa) va Thach ting nghién
(Lycopodiella cernua) bang cac ki thuat sic ky. Xac dinh ciu tric cac chat
phan 1ap bang phuong phap phd hoc va danh gia tac dung khang AChE ciia
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chat tinh khiét phan lap duoc bang phuong phap Ellman.

Thiét 1ap chat doi chiéu: Hop chét ty nhién duoc lya chon dé thiét
lap chat dbi chiéu phai 1a nhitng chat dai dién, chiém ham luong I6n trong
cay, c6 tac dung khang ezym acetylcholinesterase manh ciing nhu c¢6 quy
trinh phan 1ap 6n dinh, khéi lugng phéan lap duoc nhiéu (> 500 mg) véi do
tinh khiét sic ky cao (> 95 %) d¢ thiét lap chat d6i chiéu (CDC). Cac budc
thuc hién dua theo huéng dan cua céc tai lieu do ASEAN ban hanh vé quy
trinh thiét 1ap CBC. Cac budc tién hanh cu thé nhu sau: Xay dyung b dir lidu
nhan dang CDC, xay dung quy trinh xac dinh d¢ tinh khiét, xay dung céc chi
tiéu danh gia nguyén liéu thiét 1ap chat ddi chiéu, thiét lap CBC.

Xay dung quy trinh dinh lwgng huperzin A trong cay Thach tung
ring bang phwong phap dién di mao quan ving

Co so d& lya chon diéu kién k¥ thuat dién di ban dau dya vao tinh
chét hoa hoc caa huperzin A. Véi ban chit 12 mét alcaloid cd tinh kiém yéu,
huperzin A c6 kha nang phan ly thanh ion mang dién tich trong moéi truong
c6 pH acid thich hop. Duéi anh hudng cua dién truong tao boi dién ap cao
thé tir 10 - 30 kV dit vao 2 dau mao quan, cac chat mang dién tich khac nhau
s& di chuyén khac nhau trong cot mao quan. Do d6, dé phan tich huperzin A
trong hdn hop alcaloid cua ciy Thach ting rang, k¥ thuat dién di mao quan
vung (CZE) duoc lya chon ap dung. Quy trinh dugc thuc hién trén may dién
di mao quan CE 7100 Agilent, cot silica gel nung chay duong kinh trong 50
um, chiéu dai 56 cm, chiéu dai hiéu qua 50 cm, dung dich dém amoni acetat
40 mM, pH 6,5, nhiét do cot 1a 30 °C, dién thé 15 kV, bom mau 150 mbar x
10 giay, bo phan phat hién la dau do DAD dat ¢ budc séng 310 nm, thoi gian
dién di 45 phat. Khao sat cac théng s6 dién di anh hudng dén hiéu nang tach
cuia huperzin A trong mau thir va lya chon diéu dién dién di phd hop. Kiém
tra tinh phu hop ciia hé thong va tham dinh quy trinh dinh lugng huperzin A
trong Thach tung rang bang phuong phap dién di mao quan theo huéng dan
cua ICH.
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Xay dwng va thim dinh quy trinh dinh lweng huperzin A trong
cay Rau réng bang phwong phap HPLC/PDA

Co so lya chon diéu kién k¥ thuat HPLC ban dau dua vao cac cong
trinh nghién ctru da cong bd trude day. Cac tic gia déu st dung nhiéu loai
cot C18 cung véi nhidu hé dung méi khac nhau nhu MeOH - nuéc acid
phosphoric 0,1 % hay MeOH : dung dich dém amoni acetat (40:60). Do do6,
diéu kién k¥ thuat HPLC ban dau dugc lya chon thuc hién trén may HPLC
Merck — Hitach L2000, cét sic ky LiChrospher RP 18e (250 mm x 4 mm, 5
um), dau do PDA véi budce séng phat hién duoc dat tai 232 nm, thé tich tiém
mau 10 pl, téc d6 dong: 1 ml/phut va nhiét d6 cot: 25 °C. Dung mdi pha dong
1a hdn hgp MeOH - nudc acid phosphoric 0,1 % (18:82). Tién hanh thyc hién
cac khao sét cac théng sé anh hudng dén hiéu ning tach va chon diéu kién
sac ky phu hop. Kiém tra tinh phi hop cua hé théng va tham dinh quy trinh
dinh luong theo huéng dan cua ICH.

Dua vao két qua tham dinh ciia 2 phuong phap dinh lugng, chon 1
phuong phép dinh lwong thich hop dé xac dinh ham lwong huperzin A trong
10 loai Thach tung.

Nghién ciru in vivo: Ap dung 2 md hinh mé cung boi va né tranh thu
dong danh gia tac dung cai thién tri nhd trén chudt ddi cao chiét acaloid cua
loai Thach ting nghién c6 tiém nang va trix lugng ln.

Chuong 3. KET QUA NGHIEN CUU
3.1. THUC VAT HQC

Céc dic diém phan bd, sinh thai, hinh thai va vi hoc cia 10 loai Thach
ting dwoc mo ta chi tiét bang cac bang sé liéu so sanh va hinh anh cu thé gidp
phan biét cac chi loai trong ho. Céc két qua nghién ciru thuc vat hoc gop phan
dinh danh chinh xac 10 loai Thach tung nghién ctu.

3.2. SANG LQC TAC DUNG UC CHE ENZYM AChE

Bot duoc liéu caa 10 loai Thach tiung duoc tién hanh chiét siéu am

v6i methanol. Thir nghiém in vitro cho thdy dich chiét cac loai Thach tung
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nay déu co tac dung khang AChE véi gia tri 1Cso nam trong khoang tir 12,11

- 55,24 pg/ml.

Bang 3.1. Két qua tac dong wc ché AChE cia mau thir nghiém
Tén khoa hoc Tén Viét Nam I1Cso (ng/ml)
Huperzia squarrosa Réu rong 15,61+0,90
Hupezia phlegmaria Thach tung dudi ngua  24,62+2,33
Huperzia carinata Thach tung séng 14,39+0,53
Huperzia fordii Thach tung ford 26,19+0,70
Huperzia tetrasticha Thach tung vuéng 16,59+1,43
Huperzia serrata Thach tung rang 12,11+0,74
Lycopodium complanatum  Thach ting dep 55,2449 55
Lycopodium clavatum Thach tung dui 51,75+1,17
Lycopodium casuarinoides Thach ting duong 36,56+4,29
Lycopodiella cernua Thach tung nghién 45,91+4,83

3.3. NGHIEN CUU HOA HQC

Két qua phan tich so bd thanh phan héa thyc vat cia cdy Rau rong
va Thach ting nghién c6 cac nhoém hop chat triterpenoid, alcaloid, flavonoid,
cac chat khir va cac acid hitu co. Quy trinh chiét xuat va phan lap duoc khao
sat két hop phuong phap ngdm kiét bang methanol va sic ky phan b6 Diaion
HP 20.

Chiét xuat va phan 1ap cac hop chit ty nhién tir cdy Rau rdng thu
dugc bon hop chat tinh khiét 1a huperzin A, lycosquarosin A,
acetylaposerratinin va huperzinin. Trong do6, lycosquarosin A 1a hop chét tu
nhién méi, c6 tac dung khang AChE va duoc cong bd trén tap chi ISI
(Molecules 2014).

Chiét xuat va phan lap cac hop chét tir cdy Thach ting nghién thu
dugc 2 hop chét 1a lycocernuin va cernuasid A. Trong d6, cernuasid A 1a hop
chat ty nhién méi, c6 tac dung khang AChE va dugc cdng bé trén tap chi ISI
(Chemical-Biological Interactions 2015).

Bién luan ciu tric hep chat 1 (Huperzin A)

Hop chat 1 (26 mg) ¢ dang tinh thé hinh kim ngén, khong mau, diém
chay 228 °C. Ning suét quay cuc [o]/D -151 + 3°, (0,5 %, methanol), trén
SKLM cho vét phat quang dudi dén UV 365 nm va tit quang dudi dén UV
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254 nm va cho mau cam véi TT Dragendorff. Pho IR ¢6 cac dinh hap thu dic
trung ctia nhém chirc lactam ¢ 3178; 1651 cm™ va nhédm carbonyl & 1612 va
1548 cm'™. Ph6 UV cua hop chét 1 ¢d 2 dinh hap thu cuc dai & bude séng 312
nm va 230,5 nm.

Pho HRMS cho miii ion phén tir gia m/z 243,1528 [M+H]* (tinh toan
ly thuyét: [C1sH1sN20 + H]* = 243,1504), twong (ng véi cong thic phan tir
C1sH1sN,O (M = 242,1426) va do bat bdo hoa o = 8.

Pho 'H-NMR Pho *H NMR cho cac miii cdng huong véi su hién dién
cua 2 proton metin H-2 (86,42; 1H; d; 9,5 Hz) va H-3 (67,90; 1H; d; 9,5 Hz);
su hién dién cua proton nhém metylen H-6a (62,89; dd; 17/6,5 Hz) va H-6b
(2,75; dd; 17/1,5 Hz) ghép spin véi proton metin H-7 (83,61; 1H; brs), su
hién dién cua céc proton trén vong ma: 3 proton metin H-7, H-8 (5,41; d; 4,5
Hz) va H-11 (5,48; q; 7,0 Hz), 1 proton metylen H-14 (2,12; d) va 2 proton
metyl H-10 (1,68; d; 7,0 Hz); H-16 (1,55; s) va tin hiéu cua 1 nhém —NH
(13,20; brs). Ph6 C-NMR va Dept-NMR c¢6 c4c tin hiéu sau: 02 nhém -CHs
(6c 12,3 va 22,6 ppm), 02 nhém -CH.- (6¢ 35,2 va 49,2 ppm), 05 nhom >CH-
(6¢c 117,0; 140,2; 32,9; 124.3; 111,2 ppm), 06 nhdm C bac 4 (6¢ 165,4; 122,7;
143,2; 142,6; 54,3; 134,1 ppm). Trong d6 co6 céc tin hiéu dac trung cua bén
carbon olefin bac ba [8¢ 117,0 (C-2), 8¢ 140,2 (C-3), 6c 124,3 (C-8), 6c 111,2
(C-11)], bén carbon olefin bac bén [8c 122,7 (C-4), 8¢ 143,2 (C-5), 8¢ 142,6
(C-12), ¢ 134,1 (C-15)], mét carbon carbonyl [6¢ 165,4, C-1], hai carbon bac
mot [6¢ 12,3 (C-10), 8¢ 22,6 (C-16)], hai carbon bac hai [6¢ 35,2 (C-6), d¢c
49,2 (C-14)], mét carbon bac ba [8c 32,9 (C-7)] va mét carbon bac bén [8c
54,3 (C-13)].

T dit liéu phd IR va *C-NMR vai sy hién dién caa carbon carbonyl
(C=0) 6 vung truong ¢ 165,4 ppm [C-1] va hai carbon olefin bac ba [8¢c
117,0 (C-2), 8¢ 140,2 (C-3)], hai carbon olefin bac bon [8c 122,7 (C-4), ¢
143,2 (C-5)] cho thay sy ph hop cua vong pyridon trong cau tric cia hop
chat 1. Do do6, hop chat 1 thudc nhém hop chit c6 khung cau trac lycodin
alcaloid.
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Pho COSY cho céc tin higu tuong tac giira H-2 (0H 6,42 ppm) twong
tac vai H-3 (6H 7,89 ppm); H-6a (oH 2,87) twong tac vai H-6b (6H 2,71); H-
6a, H-6b tuong tac voi H-7 (oH 3,61); H-7 tuong tac vai H-8 (JH 5,41), véi
H-11 (6H 5,49), vai H-10 (oH 1,68).

Phé HMBC cho thiy cac tin hiéu twong tac proton va carbon nhu
sau: H-2 tuong tac voi C-4; H-3 tuong tac voi C-1, C-5 va C-13; H-6a tuong
tac voi C-4, C-5, C-7 va C-8, H-6b tuong tac véi C-4, C-5, C-7, C-8 va C-
12; H-7 tuwong tac vai C-5, C-6, C-8, C-11, C-12, C-13 va C-14; H-8 tuong
tac vai C-7, C-12, C-13, C-14 va C-16; H-10 tuong tac vdi C-11va C-12; H-
11 twong tac voi C-7, C-8, C-10 va C-13; H-14 tuong tac vdi C-4, C-8, C-12,
C-13 va C-15; H-16 tuong tac voi C-8, C14, va C-15. So sanh vai tai liu
tham khao [64] [79], tap hop céc dir liéu cua chat 1 trang khép vai dir lidu da
cong bd ciia huperzin A.

Hinh 3.7. Céng thirc ciu tao ciia huperzin A

Bién luan ciu tric hep chat méi

Khao sat cau tric hop chat 2 (Lycosquarosin A): Hop chét 2 (16,3
mg) thu dugc dudi dang bot vo dinh hinh, mau tring, diém chay 258 °C, trén
SKLM cho vét phat quang duéi dén UV 365 nm, vét tit quang du6i dén UV
254 nm va cho mau cam véi TT Dragendorff.

Phé IR cua chét 2 c6 cac dinh hap thu: 3397, 1685, 1630, 1452 cm™?,
do d6 chét 2 ¢6 dao dong cua cac nhom chuc O-H, C=0, C-0O, C-C. Phé UV
cuia hop chat 2 c6 dinh hip thu cuc dai ¢ budc song 255 nm.

Pho HRMS cua hop chat 2 cho miii ion phén tir gia m/z 320,1868
[M+H]* (tinh toén ly thuyét: [C18H25NO4 + H]* = 320,1885), twong tng
vé6i cong thuc phan tir CL8H25N04 (M = 319,1807) . Phé 1H, 13C va Dept
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cho biét hop chat 2 ¢6 1 nhém metyl 3C 22,9 (C-16), 2 nhém N-CH2 8C 50,9
(C-1vaC-9), 6 nhdm methylen & vung truong cao 6C 18,4 (C-2), 22,1 (C-3),
37,4 (C-6), 25,1 (C10), 30,3 (C-11), 32,7 (C-14), 1 nhém oxymethin 5C 79,7
(C-8), 2 nhom methin 8C 45,0 (C-7) va 29,6 (C-15), cung vai 4 carbon bac 4
8C 205,7 (C-5), 173,1 (C-13), 169,8 (C-12), 142,7 (C-4). Hon nita, tin hi¢u
cua 1 carbon 8C 169,7 (C-17) va 1 nhém metyl 6C 20,9 (C-18) chi ra day la
tin hiéu cua nhom acetoxyl. Phd 1H-NMR cho tin hiéu proton metyl cua
nhém acetoxyl tai 8H 2,19 (3H, s, H-18), nhém metyl thir 2 ¢6 6H 1,08 (3H,
d, J = 6,3 Hz, H-16) va 1 proton cua nhom oxymethin 6H 5,06 (1H, brd, J =
5,0 Hz, H-8). So sanh dit liéu phd 1H-NMR, 13C-NMR véi c4c tai liéu tham
khao cho thdy hop chat 2 c¢d thé chtra khung phlegmariurin B véi vong 5
carbon >C12=C4-C5(C=0)-C6-C7. Viéc bién luan cau tric hop chat 2 duoc
tiép tuc bang cach khai thac cac théng tin trén phd COSY, HMBC, HSQC.
Phan tich phé 1H-1H COSY va HSQC cho thiy su hién dién cua 3 chudi
carbon H-1/H-2/H-3, H-6/H-7/H-8/H-15/H-14 va H-9/H-10/H-11. Trén phé
HMBC xuét hién twong tac xa giira proton caa nhém oxymethin (H-8) va
carbon carbonyl 5C 169,7 (C-17) cho thdy nhém acetoxyl dugc gan vao C-8.

Hinh 3.9. Céng thirc ciu tao ciia hgp chit 2 (lycosquarosin A)

Tuong tac gitra H-16 va H-7 ching to nhém metyl 6 C-15 theo hudng
0, diéu nay tuong ty nhu cac phlegmariurin alcaloid trong ho Thach tung.
Mt khac, dinh huéng B cia nhém acetoxyl & C-8 duoc khing dinh tir twong
tac trén phd NOESY gitra Ho-7/H-16 va H-8. Tur cac dir lidu trén, hop chit 2
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dugc khang dinh 1a mot dan xuat 8B-acetoxyl cua phlegmariurin B lan dau
tién phan lap duoc tir cy Rau rong. Cau triic hda hoc nay duoc kiém tra trén
SciFinder ngay 15 - 2 - 2014 cho biét day 1a hop chat tu nhién mai va dugc
dé nghi dit tén 1a lycosquarosin A. Cong bé quédc té cua hop chat moi da
dugc thuc hién trén tap chi ISI (Molecules 2014).

Khao sat cdu tric cia hep chat 6 (Lycocernuasid A): Hop chat 6
(12,3 mg) thu duoc dudi dang bot vo dinh hinh mau trang. Phd HR-FAB-MS
cho miii ion phan tir gia m/z z 559,1794 [M + Na]* (Tinh toan ly thuyét:
[C26H32012 + Na]* = 559,1791), tuwong ng véi cong thicc phén tir C1gH27NO4
(M = 536,1894). Phé IR cho tin hiéu ciia nhém hydroxyl (3379 cm'®), nhom
carboxylic acid (1638 cm™) va tin hiéu cuia vong thom (1600, 1515 cm™).

Ph6 *H-NMR cua hop chat 6 cho thdy c6 mét vong thom thé & vi tri
1, 3, 4 véi tin hiéu cua proton tai 84 7,06 (1H, br's, H-2), 64 7,17 (1H, d,J =
8,0 Hz, H-5) va &1 6,96 (1H, br dd, J = 8,0 Hz, H-6) cung mét vong thom thé
ovitril, 3,4, 5 vaitin hiéu caa proton tai 64 6,80 (1H, br s, H-2") va 84 6,76
(1H, br s, H-6"). Cac tin hiéu proton cho thdy hop chit 6 c6 nhém chirc
propanoic tai 6n 2,84 (2H,t,J =7,6 Hz, H-7"), 64 2,53 (2H, t, J = 7,6 Hz, H-
8), mot nhom oxymethin tai 64 5,55 (1H, d, J = 6,0 Hz, H-7), mot nhom
methin tai 64 3,51 (1H, m, H-8), 2 nhém oxymethylen tai &4 3,88 (1H, m,
H-9a) va 3,78 (1H, m, H-9b), 2 nhdm methoxyl tai 54 3,85 va 61 3,88 (3H,
s). Ngoai ra con cd tin hiéu caa nhém glycosyl tai 64 4,89 (1H, d, J =7,6, H-
1"). Dit liéu phé 3C-NMR va phé DEPT cho thay hop chat 6 c6 26 carbon
bao gdm 12 carbon thudc 2 vong thom, 1 nhém oxymetyl tai 8¢ 88,4 ppm (C-
7), 1 nhdm methin tai 8¢ 55,5 ppm (C-8), 2 nhém methylen tai 8¢ 32,3 (C-7")
va 38,1 ppm (C-8'), 1 nhom oxymethylen tai d¢c 65,2 ppm (C-9), 2 nhém
methoxy tai d¢c 56,7 (3-OCHs) va 56,8 (6'-OCHs) cung vai 6 carbon cua
duong. Cac dir lieu phdé cho thdy hop chit 6 c6 khung cau tric
dihydrobenzofuran neolignan glycosid. Thay phan hop chit 6 bang acid HCI
IN trong methanol thu duoc D-(+)-glucose, bang cach ddi chiéu véi mau
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chuan cho thay 2 chat twong dong trén SKLM.. Dir liéu phé COSY xac dinh
vi tri ctia cac nhom bang cac tuong tac giira proton oxymethin tai 54 5,55 (H-
7) va proton tai &4 3,51 (H-8), proton cua nhém methylen tai & 2,84 (H-7")
va proton tai 8y 2,53 (H-8"). Phd HMBC xuat hién cac twong tac xa giita H-
2/H-6 va C-7, va H-7'/H-8' va C-1" va C-9'". Vi tri ctia 2 nhém methoxy duoc
xac dinh tai C-3 va C-6' nho vao cac twong tac HMBC giira proton tai 64 3,85
va 84 3,88 twong g véi dc 150,9 va 8¢ 145,2. Tuong tac trén pho HMBC
cua H-1” (81 4,89) va C-4 (147,5) cho thiy nhém glucopyranosyl lién két véi
oxy tai C-4 va hang sé lién két J = 7,6 Hz xéac dinh kiéu lién két 1a g-glucosid.
Juzms = 6,0 Hz cho thdy hai H-7 va H-8 & vi tri trans, ngoai ra dit liéu trén
phd NOESY xuit hién tuong tac gitra H-7 va H-9 ciing bé sung cho nhan
dinh nay.

. - o~ L ’ - G"
v s 2 3\ -\ . OH
33 © ~0H OCH: NG

OH™0H

Hinh 3.17. Cong thikc cAu tao caa hep chit 6 (lycocernuasid A)

Tir cac dir kién trén, hop chat 6 dwoc xac dinh 1a (7R,8S)-7,8-
dihydro-8-hydroxymethyl-7-(3-methoxyphenyl-4-O-4-D-glucopyranosid)-
1'benzofuranpropanoic acid. Cau tric héa hoc nay dwoc kiém tra trén
SciFinder ngay 10 - 12 - 2014 cho biét day 1a hop chat ty nhién méi va duoc
dé nghi tén goi la lycocernuasid A. Cong bd qudc té cua hop chat méi da
dugc thuc hién trén tap chi ISI (Chemical-Biological Interactions 2015). Vao
nim 2017, nhém tac gia Trung Qudc di trich din va s dung tén
lycocernuasid B - D cho c6ng trinh nghién ctu trén cung cdy Thach tung
nghién, cong bé trén tap chi Fitoterapia.
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Bing 3.15. Két qua tac dong trc ché AChE ciia cic hop chét phan lap dwgc

Hop chat ICso (Lg/ml)
Huperzin A 0,021 + 0,005
Lycosquarosin A 54,3 £ 0,56
Acetylaposerratinin 15,2 + 0,64
Huperzinin 30,62 £ 0,33
Lycocernuin 246,12 + 8,87
Lycocernuasid A 8,51+0,39

Quy trinh phan lap huperzin A lam chét déi chiéu tir cdy Rau rong

Quy trinh phan lap huperzin A duoc tién hanh vai 12,5 kg bot dugc ligu
Rau rong va sir dung huperzin A da phan lap duoc ban dau lam chét dinh tinh
diém chi trén SKLM. Két qua thu dugc 851 mg hop chat M23 va duoc ching
minh cau tric hoa hoc bang cac phuong phap vat ly, hda hoc va phd nghiém
NMR. Céc dit liéu hoan toan tring khép véi cac di liéu di cong bd cua
huperzin A. ) ) )
3.4. THIET LAP CHAT POI CHIEU

Huperzin A 1a hop chit c6 tdc dung wc ché enzym
acetylcholinesterase manh va khéi lugng phan 1ap 851 mg duoc st dung lam
nguyén liéu dé thiét lap chat dbi. Xay dung bo tiéu chuan danh gia CDC: pho
UV, IR, HRMS, NMR, xay dung quy trinh xac dinh d6 tinh khiét, xay dung
bang chi tiéu danh gia nguyén liéu thiét lap chét ddi chiéu va thiét 1ap CBC.
Két qua danh gia lién phong thi nghiém cho thay do tinh khiét cua huperzin
A 12 99,13 % tinh trén ché phiam nguyén trang véi do khong dam bao do 1a
0,336 va do léch 0,063, céc lo chuan dugc bao quan & nhiét d6 2 - 8 °C, tranh
anh séng.

maLl

Hinh 3.3. Séc ky dé 3 chiéu ciia huperzin A
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3.5. XAY DUNG QUY TRINH PINH LUQNG HUPERZIN A TRONG
DUQC LIEU BANG PHUONG PHAP CZE VA HPLC
3.5.1. Xay dung quy trinh dinh lweng huperzin trong ciy Thach tung
riing bang phwong phap CZE

Tir cac két qua khao sat, diéu kién dién di pht hop duoc chon nhu
sau: May dién di mao quan CE 7100 Agilent. Cot silicagel nung chay duong
kinh trong 50 pm, chiéu dai 56 cm, chiéu dai hiéu qua 50 cm. Dung dich dém:
amoni acetat 60 mM, pH 6.0. Nhiét do cot 1a 25 °C. Pién thé 15 kV. Tiém
mau 50 mbar x 10 gidy. Pau do DAD, budc song phat hién dat & 310 nm.

Thoi gian dién di 15 phdt. _
~ Huperzin A )

,MM-M fw‘ ) 232 nm

midazol A o o
Hinh 3.29. Pién di @6 miu thir Huperzia serrata

3.5.2. Xay dung quy trinh dinh lwong huperzin a trong cay rau rong
bang phwong phap phwong phap HPLC/PDA

Tir cac két qua khao sat, didu kién sac ky phu hop nhu sau: May sic
ky long: Merck Hitachi L2000. Cot sic ky LiChrospher RP 18e (250 mm x
4 mm, 5 pm). Dung mo6i pha dong MeOH - acid phosphoric 0,1 %, ti I¢ (18 :
82). Chuong trinh rira giai dang dong. Thé tich tiém mau: 10 ul, toc do dong:
1 ml/phdt. Bau do: PDA, budc song phat hién dat ¢ 232 nm. Thoi gian phan
tich 30 phut, nhiét do cot: 30 °C.

mATT

QJ‘/ 232 nm, Huperzin A

E=) _ S = B
minutes

Hinh 3.41. Sic ky d6 ciia miu thir Huperzia serrata
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3.5.3. Ung dung quy trinh dinh lwong huperzin A trong 10 loai Thach
tung
Sau khi xay dyng va tham dinh 2 quy trinh dinh lugng huperzin A

trong duoc ligu, viéc lya chon 1 quy trinh dé &p dung xac dinh ham huong
huperxin A trong 10 loai Thach ting nghién ctru s& dua vao két qua thim
dinh ciia 2 phuong phép da thuc hién. Di véi phuong phap CZE/DAD, cho
dén thoi diém hién tai trong nuéc va trén thé gidi chua cé tac gia nao xay
dung quy trinh dinh lugng huperzin A trong dugc li¢u Thach tung rang ciing
nhu trong cac loai khac thugc ho Thach ting. Két qua cua luan &n vé xay
dung phuong phap CZE/DAD la mot dong gbp mai, lam phong phi thém ky
thuat &p dung trong linh vyc nghién ctru phuong phéap dinh lugng huperzin A
trong Thach tung rang. Tuy nhién, két qua tham dinh quy trinh ciing da cho
thdy d6 lap ctia phuong phap CZE kém hon nhiéu so véi phuong phap HPLC,
gia tri RSD lan luot 12 12,78 % va 4,46 %. Vi vy, quy trinh dinh luong
huperzin A bang phuong phap HPLC/PDA dugc uu tién chon lya dé tng dung
vao thuc tién xac dinh ham luong huperzin A trong céc loai Thach tiing nghién
ctru. )

Bang 3.24. Két qua xac dinh ham luwgng huperzin A cia 10 loai trong

hg Thach tiung

bo (;??Jge?;;gn
Tén khoa hoc Tén Viét Nam am

(%) A tr01.1Ag dugc

liu

Huperzia squarrosa Rau rong 6,75 0,0266
Hupezia phlegmaria Thach tung duéi ngua 9,18 0,0048
Huperzia carinata Thach tung séng 9,36 0,0208
Huperzia fordii Thach tung ford 10,25 0,0047
Huperzia tetrasticha Thach ting vuong 10,44 0,0156
Huperzia serrata Thach tung rang 8,29 0,0181
Lycopodium complanatum  Thach tung dep 8,94 <LOD
Lycopodium clavatum Thach tung dui 8,36 <LOD
Lycopodium casuarinoides Thach tung duong 6,22 <LOD

Lycopodiella cernua Thach tung nghién 8,16 <LOD
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3.6. NGHIEN CUU IN VIVO TAC DUNG CAIl THIEN TRi NHO CUA
THACH TUNG NGHIEN
3.6.1. Thix nghiém tranh né thu dong

Két qua trong giai doan thir nghiém sy ghi nha, thoi gian budc qua
ngan tdi cua thiét bi dbi vai 16 ching sinh ly 1a 220 + 10 gidy. Trong khi do,
nhiing con chudt dugc gay bénh bang scopolamin cua 16 bénh Iy thi thoi gian &
trong khoang sang chi 20 + 3 giay trudc khi chuyén vao ngan tdi. Do do, thoi
gian ciia 16 bénh Iy ngan hon dang ké so vai 16 chimg sinh ly. Khi chudt duoc
st dung scopolamin cong vai tacrin, thoi gian ¢ trong khoang sang 16n hon
dang ké so vai nhitng con chudt duoc chi diing scopolamin (160 + 12 gidy so
véi 22 £ 3 gidy). Viéc giam thoi gian gay ra boi scopolamin da dugc dao
nguoc dang ké bang cao Thach tang nghién ¢ liéu 20 va 50 mg/kg (P < 0,05)
lan luot 12 148 + 15 va 167 + 21 gidy. O liéu 10 mg/kg, cao Thach tung nghién
khong cho thay hiéu qua rd rét so véi 16 bénh ly (28 + 5 gidy so véi 22 + 3
giay). Tuy nhién, & liéu cao nhat 100 mg/kg, thoi gian giam dang ké so véi
lidu 50 mg/kg (P < 0,05) lan luot 1a 115 + 14 va 167 + 21 giay. Do do, liéu
50 mg/kg cao Thach tiing nghién ding dudng udng cé tac dung cai thién tri
nhé manh nhat trong cac liéu thir nghiém trén chuot.

3.6.2. Thir nghiém Mé cung boi

Nhém ching sinh ly da nhanh chéng biét duoc vi tri chan dé. Nhém
duoc sir dung scopolamin thé hién sy cham tré trong viéc tim t6i chan dé
trong sudt qua trinh thuc nghiém so véi nhém ching (P < 0,001). Cao Thach
tung nghién (50 mg/kg) lam giam dang ké tac dung cua scopolamin vé do tré
cling nhu tacrine (P < 0,05). Bing ngay trong thir nghiém tham do, quan sat
va ghi nhan thoi gian boi trong goc phan tu c6 chan dé. Doi voi nhom duoc
sir dung scopolamin, thoi gian boi ngén hon dang ké so v6i nhém ddi ching
(P <0,05). Ngoai ra, thoi gian boi ngan hon trong goc phan tu do scopolamin
gdy ra da bi dao ngugc dang ké bai cao Thach tung nghién hoac tacrin (P
<0,05).

Nhirng két qua nay cho thay rang loai Thach tang nghién ngudn géc
& Viét Nam c6 thé hiru ich trong diéu tri suy giam nhan thec.
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Chwong 4. BAN LUAN

Phan tich so sanh dic diém hinh thai va vi phau r&, than, 14 cua cac
loai thudc 3 chi trong ho Thach tung 1a co s& gitp phan biét cac chi va loai.
Két qua nghién ciru gitip cho cdng viéc dinh danh va gop phan cho cong tac
kiém nghiém duoc liéu ciing nhu xay dung cac chi tiéu cht luong cho DDVN
trong lan xuat ban sip téi.

Nghién ciru sang loc danh gia hoat tinh irc ché AChE d6i véi 10 mau
cao chiét methanol toan phan cua cac loai Thach tang bang phuong phap
Ellman. Phuong phap nay da duoc sir dung phd bién trong nghién cau cao
chiét tir duoc lidu cling nhu cac hoat chét tinh khiét phan lap dugc nham muyc
tiéu khao sat kha nang trc ché AChE dé tir 6 dinh hudng cho nhing nghién
ctru chuyén sau hon vé hoa hoc va dugc ly. O Viét Nam, két qua caa luan an
da sang loc tac dung khang AChE cua 10 loai Thach tung thu hai & Tay
Nguyén. Céc loai Thach tung nghién ctru déu cé tac dung khang AChE in
vitro vai ndng do e ché khac nhau giira cac loai. V&i diéu kién tu nhién thich
hop va truyén théng st dung thudc Y hoc c6 truyén cua nudc ta, cac loai
trong ho Thach ting sé& la ngudn duoc lidu quan trong gop phan diéu tri cho
bénh nhan Alzheimer.

Lycosquarosin A va lycocernuasid A 1a hai hop chit méi lan dau tién
duogc phan lap trong ty nhién, cé tac dung khdng AChE, gép phan lam phong
pht thém thu vién hop chét thién nhién cua thé gidi, cd thé cé tiém nang trong
rng dung 1am thudc chira bénh suy giam tri nhé va cé thé lam co s¢ dé cho
cac nghién ctru béan tdng hop va tong hop hda hoc tiép theo tao ra cac thuc
méi theo huéng wc ché AChE.

Thiét lap chat ddi chiéu huperzin A 12 mot yéu cau can thiét dé phuc
vu cho cong tac danh gia ham luong cia nd trong mot sé loai thudc ho Thach
ting. Mot s6 loai Thach tung trén thé gioi da duoc cong bd hoat tinh sinh hoc
vé tac dung cai thién tri nhd. Nhiéu hop chét ty nhién trong mét sé loai thudc
ho ¢6 thuc vat nay ciing da dwoc phan 1ap va danh gia tac dung khang AChE.
Trong d6, huperzin A 1a hop chét o tac dung sinh hoc manh va 1a hop chét
chinh trong mot s loai Thach tung.
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Lan dau tién, két qua nghién ciru da dong gép thém phuong phap
CZE-DAD dé xay dung va tham dinh quy trinh dinh lugng huperzin A trong
cay Thach tung rang. Phuong phap HPLC-PDA dugc nghién ciru xay dung
va ap dung dé danh gia trir luong huperzin A cia 10 loai Thach tiang ¢ trong
nuéc. Voi nhimg wu diém wu diém cia phuong phap CZE-DAD vé thiét bi
va k§ that van hanh don gian, hiéu ning tach tt va thoi gian phan tich nhanh,
thé tich tiém mau va dung mai sir dung it, phuong phap dién di mao quan
ciing c6 thé 12 sy lya chon dé phan tich huperzin A trong duoc lidu. Tuy nhién,
qua so sanh két qua tham dinh cta hai phuong phap, k§ thuat HPLC-PDA da
cho thay hiéu qua hon vé d6 1ap lai cia quy trinh ¢5nh luong. Do d6, phuong
phap HPLC duoc wu tién ap dung dé xac dinh ham lugng huperzin A trong
cac loai Thach tung nghién curu.

Két qua nghién ctu in vivo da chang minh rang cao chiét alcaloid
cuia cdy Thach tung nghién c6 cac dung ting cudng nhan thirc trén chudt nhét
tring d4 duoc gay bénh bang scopolamin. Trong thir nghiém in vitro, cao
chiét Thach tling nghién c6 tac dung uc ché enzym AChE. Do d6, tac dung
tang cudng nhan thic cua loai Thach ting nghién & Viét Nam c6 thé 1a do
két qua cua su tac dong trc ché enzym AChE. Cung véi uu diém vé phan b
sinh thai rong va co trixr luong I6n trong te nhién, Thach tlng nghién la loai
rat c6 tiém nang khai thac va ung dung nhu 1a mét vi thude YHCT trong diéu
tri bénh Alzheimer.

KET LUAN

Céc dac diém phan b sinh théi, hinh thai, vi phau ré, than, 14 cua 10
loai thach tung duoc thuc hién trong luan én sé 1a bo dir liéu tham khao gop
phan cho dinh danh céc loai thudc ho Thach ting.

Trong 10 loai Thach tang nghién ctru déu c6 tac dung sinh hoc khang
AChE in vitro. Mttc d6 tac dung sinh hoc khac nhau gitra cac chi trong ho va
gitra cac loai trong cung chi. Cac loai thudc chi Huperzia c6 chaa huperzin
A thi tac dung khang AChE manh hon cac loai khéng c6 chaa huperzin A
thudc chi Lycopodium va Lycopodiella. Sy khan hiém ngudn nguyén ligu cac
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loai thudc chi Huperzia c6 thé s& duoc thay thé bang cac loai thuoc chi
Lycopodium va Lycopodiella.

Thanh phan hoéa hoc chinh trong 2 lodi Huperzia squarrosa va
Lycopodiella cernua la cac nhém hop chit alcaloid, triterpenoid, flavonoid,
cac chat khir va céc acid hitu co. Trong sau hop chét tinh khiét phan lap duoc
déu c6 tac dung sinh hoc khang AChE in vitro. Cac hop chat phan Iap bao
gom huperzin A, lycosquarosin A, acetylaposerratinin, huperzinin,
lycocernuin va lycocernuasid A. Trong d6, lycosquarosin A va lycocernuasid
A 12 2 hop chat méi c6 tac dung sinh hoc khang AChE in vitro. Ca hai hop
chét nay lan dau tién duoc phan lap trong tu nhién va chitng minh cu tric
bang cac phuong phap vat 1y, hda hoc va phd nghiém NMR. Két qua nghién
ctru nay la nhimg dong gdp mai o gia tri khoa hoc va dugc cong bé trén hai
tap chi ISl (Molecules 2014 va Chemical-Biological Interactions 2015).
Cung véi tac dung sinh hoc khang AchE, hai hop chat méi lycosquarosin A
va lycocernuasid A s& 12 nhitng hop chit tu nhién c6 tiém ning cho nghién
ctru va sir dung lam thudce chira bénh suy giam tri nhé.

Chat dbi chiéu huperzin A duoc xay dung véi bo dir liéu chuan bao
gom diém chay, nang suat quay cuc, pho UV, IR, MS, NMR. Bang tiéu chuan
danh gia huperzin A duoc dé xuat xay dung lam co s& dé kiém tra chét luong
chat dbi chiéu. Chat ddi chiéu Huperzin A duoc ing dung trong xay dung
quy trinh dinh luong hop chat nay trong duoc liéu biang 2 phuong phap dién
di mao quan va HPLC.

Lan dau tién ki thuat CZE-DAD da duoc ung dung dé xay dung quy
trinh dinh luong huperzin A trong cly Thach tung rang. Két qua nghién ciu
da cung cap thém trong linh vyc phan tich kiém nghiém mot phuong phap
dién di mao quan ving dé phan tich huperzin A trong loai Thach ting ring.
Quy trinh dinh lugng huperzin A trong loai RAu rong bang phuong phap
HPLC/PDA c6 tinh chon loc va d chinh xac cao, thich hop dé tng dung
rong rai dbi vai viée xac dinh trir lwong huperzin A trong céc loai trong ho
Thach tung.

Thtr nghiém in vivo dugc thuc hién trén mé hinh né tranh thu dong,



24

mo hinh mé cung nudc dbi vai cao chiét alcaloid ciia Thach tiing nghién. Két
qua nghién ciru 12 mot minh ching khoa hoc vé tac dung cai thién tri nhé cia
Thach tung nghién trén chudt da duoc gay bénh bang scopolamin. Phuong
phap nghién ctiu ndy cho két qua nhanh, chinh xac va c6 thé duoc tng dung
dé danh gia tac dung cai thién tri nhé cua cac dugc lidu khac. Két qua thu
nghiém in vivo da chirtng minh Thach tung nghién & Viét Nam c6 tac dung
cai thién tri nho trén chudt va dugc cdng bd trén tap chi ISI Neuroscience
Letters (2014).

KIEN NGHI

Céc két qua dat duoc néu trong ludn 4n 1a co sé khoa hoc dé thuc
hién cac huéng nghién ctu tiép theo voi duoc lidu ho Thach ting ciing nhu
ap dung cac két qua nghién ctiru nay trong thuc tién.

- Tiép tuc diéu tra nguén duoc lidu Thach tung ¢ Viét nam, xay dung
bo duoc liéu chuan bd sung cho céc tai lieu khoa hoc cong b trude day vé
ho Thach tling c6 & Viét Nam

-. Panh gia trir lugng cua chi Lycopodiella va nghién ctu kha nang
tai sinh cua loai Lycopodiella cernua dé c6 thé st dung 1am nguén duoc liu
cai thién tri nhé.

- Nghién ctu nudi trong loai RAu rong dé san xuét huperzin A thay
thé cho Thach tung ring ngay cang can kiét trong ty nhién.

- Tiép tuc nghién ctu phan 1ap céc hop chat tu nhién trong mot sé
loai Thach tung.

- Xay dung chuyén luan dugc liéu mot s6 loai Thach ting cho Dugc
dién Viét Nam trong lan xuat ban téi.
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