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TOM TAT

Huperzine A 1d mot alkaloid c6 ngudn gde tu nhién, 1a hoat chat chinh ¢ trong cay Thach tung rang cua
(Huperzia serrata). Chit nay duoc tmg dung trong viéc didu tri 1am sang bénh mat tri nho ¢ nguoi cao tudi
Alzheimer. Sy c6 mit ciia Huperzine A lam tang ham lugng acetylcholine trong ndo bang cach tc ché enzyme
acetylcholinesterase. O Viét Nam, cdy Thach ting ring cua méi dugc phat hién & Sapa (Lao Cai) va Pa Lat
(Lam Ddng), ddy 1a ngudn duoc liéu quy cho y hoc trong viéc didu trj bénh Alzheimer. Trong nghién ctru nay,
ching t6i danh gia suw c6 mat ciia Huperzine A ¢ trong miu cay Thach ting ring cwa dugc thu hai tai Da Lat
vao mila Xudn va mia Thu bang phuong phap séc ki ban méng (TLC) va sic ky long higu ning cao (HPLC).
Két qua cho thdy, co Huperzine A trong miu l4 cay Thach ting ring cua va ham lugng tuong duong véi két
qué phan tich mau Thach ting ring cua ciia Trung Qudc. Ham luong ciia Huperzine A c6 sy khic nhau giita
hai mtia Xuén va Thu, mau Thach ting ring cua thu hai vao mia Thu c¢6 ham lugng 1a 0,0925 mg/g mau khod
va miia Xuan 13 0,0754 mg/g mau kho. Nhu vy, Huperzine A trong mau 14 Thach ting ring cwa thu hai vao
muia Thu cao hon so v6i mau thu hai vao mila Xuén 13 0,0171 mg/g miu kho.

Tur khéa: Alzheimer, HPLC, Huperzine A, TLC, Thach tung rang cua

MO PAU dan truyén than kinh) két hop voi bd nhé va co chirc
nang nhan thirc. O nhirg nguoi méc bénh Alzheimer

Thach ting ring cua, tén khoa hoc 1a Huperzia  dién ra sy suy giam chirc ning nghiém trong clia cac
serrata (Thunb.) Trev., 1a mét loai than thao, thudc té bao than kinh cholinergic, lién quan dén viéc mét
ho Thong dat (Lycopidiaceae), thuong moc ¢ bé mat  tri nhé hodc suy giam nhan thirc & bénh Alzheimer,
da, dAt min ¢ dudi tan rimg quanh nam am wot, @0 didu nay 1a do su suy giam mirc do ctia Ach trong
mun cao, d6 cao trén 1000m so v&i mat nudce bién. O ndo (Knusel et al, 1996). Huperzine A la mot
Trung Qudc, cay nay duoc st dung trong y hoc co alkaloid co kha ning (rc ché acetylcholinesterase
truyen qua hang ngan nam v6i tac dung loi tiéu, (AchE) manh nén suy c6 mit ctia Huperzine A lam
chbng co thit, giam dau va cAm mau. Vao nim 1986,  gidm lugng enzyme AchE c6 trong ndo. Nho do,
cic nha khoa hoc Trung Qudc dd chiét dugc ham luong Ach ting 1én lam cdi thién tri nhé cho
Huperzine A tir cdy Thach tung ring cwa, chit nay ~ bénh nhan Alzheimer. Céc nghién ctru dugc 1y cho
¢6 kha ning ting cuong tri nhé va diéu tri bénh thiy né c6 tac dung e ché chon loc cao va lau dai
Alzheimer (Liu et al., 2003). trén acetylcholinesterase (AchE) trong ndo, va co
kha nang tang cuong kha nang hoc tap va tri nhé &
chudt va chudt moé hinh thuc nghiém (Kozikauski et
al., 1991). Mot sb bao céo 1am sang cling nhan dinh,
Huperzin A tao diéu kién dan truyén than kinh
cholinergic bing cach ting ndng do acetylcholine
trong hé than kinh trung wong. Ngoai ra, hoat dong
clia chat nay 16n hon so véi tetrahydroaminoacridine
(THA, tacrine), mot loai thube duoc sir dung rong rai

Alzheimer 13 mot cin bénh nguy hiém anh
huong dén nhitng nguoi cao tudi trén toan thé gidi.
Cin bénh nay do sy rdi loan trong qué trinh 130 hoa
ctia té bao than kinh lién quan dén viéc tao cic mang
neuritic, gdy sy anh huéng dén vo ndo, hach nhan va
ving doi thi. Ngoai ra, né con anh huéng dén qua
trinh dan truyén than kinh trong nio (Selkoe, 1994).
Acetylcholine (Ach) 1a mot neurotransmitter (chat
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d6i voi bénh nhan Alzheimer 1a khoang 100 lan va
va duy tri dugc trong thoi gian dai hon. Hon nita,
ching c6 thé di vao mot cach dé dang qua cac hang
rao mau ndo va hoat tinh butyrylcholinesterase
(BchE) rat thap, do @6, tac dung phu thap hon so véi
mot s6 thube e ché AchE khac va khong gdy anh
huéng cho co thé nguoi (Campiani ef al., 1993).

Huperzine A dugc chiét trong ty nhién 1a mot
phan tir bat d6i thudng goi 1a L-Huperzin A hodc (-)-
Huperzine A. Ngoai ra, nghién ciru gan day cho thiy
mot sb alkaloids c6 cdu trac tuong tu v6i Huperzine
A trong H. serrata, nhu Huperzine B, 6B-hydroxy
huperzine A and N-methyl-Huperzine B, dd dugc
chimg minh c6 kha ning gy trc ché AchE (Wu er
al., 2006).

HN, 7/

Hinh 1. Cong thirc cAu tao cla huperzine A.

Gan day ¢ Viét Nam, Thach ting ring cwa da
dugc phat hién ¢ Sapa (Lao Cai) va ba Lat (Lam
Pdng) gém ¢6 2 chi 1a Lycopodium va Lycopodiella
v6i 9 loai ¢6 chira Huperzine A c6 kha niang e ché
AchE (Chuong et al., 2014). Trong cac nghién ciru
gin day, Ma va ddng tac gia (2005) di sit dung
phuong phap RP- HPLC dé x4c dinh sy c6 mat va
dinh lwong Huperzine A trong cic mau cay thao
dugc thude chi Huperziaceae thu hai ¢ Trung Quéc.
Nghién ctru cia Wu va dong tac gia (2005) xac dinh
ham lugng ctia Huperzine A trong cdy Huperzia
serrata bang phuong phap HPLC- UV va xac dinh
céc alkaloid tach chiét tir cdy nay bang phuong phap
HPLC- DAD- MS- MS. Céc nghién ctru nay da chi
ra rang day la phuong phap don gian, nhanh, c6 do
tin cdy cao va gia thanh hop ly. O Viét Nam, Nguyén
Ngoc Chuong va Tran Cong Luan (2014) da tach
dugc Huperzine A tir cdy rau rong (Huperzia
squarrosa (Forst.) Trevis) va xac dinh ciu trac b:?lng
phuong phap phé nghiém. Trong nghién cuu nay,
chung t6i st dung phuong phap sic ki ban mong
(Thin layer chromatography — TLC) dé dinh tinh so
bd su c6 mat cia Huperzine A trong hai mau Thach
tung rang cua dugc thu hai vao mua Xuan va mua
Thu ¢ Pa Lat. Phuong phap sic ky long hiéu ning
cao (High Performance Liquid Chromatography
HPLC) dugc dung dé xac dinh ham luong cua
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Huperzine A trong mdi mau bang h¢ thong phan tich
LC-MS (Agilent 1260 Series Single Quadrupole
LC/MS Systems, Vién Hoa sinh bién - Vién Han 1am
KHCNVN). Tin hi¢u cua Huperzine A dugc phat
hién dya trén sy trung thoi gian luu Rt giira detector
LC va detector MS.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu nghién ciru

Nguyén liéu thuc vat: Mau Thach tung rang cua
thu 6 Pa Lat vao mua Thu (thang 9/2014) va mua
Xuan (thang 2/2015) do TS. Noéng Van Duy dinh
danh, cung cap va luu ti€u ban tai Vién Nghién cuu
khoa hoc Tay Nguyén, Ba Lat - Lam Dong.

Héa chat: Huperzine A chuén (d6 tinh sach
98%) va cac hoa chat khac dugc dat mua cua cac
hang Agilent, Merck, Sigma.

Phuong phap nghién ciu

Phirong phdp thu mau: Cay Thach tung rang cua
dugc thu hai tr rung ¢ Pa Lat. Sau do, say mau ¢
50°C cho dén khé va bao quéan & nhiét do 25-26 °C.

Phwong phdp chiét Huperzine A: Huperzin A
duoc tach chiét theo Ma va ddng tic gia nam 2005
¢6 cai tién cy thé nhu sau: Nghién miu la bing
nitrogen long, 1g bot b6 sung 30ml HC1 0.5% (chiét
qua dém). Tlep theo, si€u &m ¢ nhiét do phong trong
30 phut. Loc hdn hop sau khi siéu 4m bang gidy loc
va thém ammonia vao phan dung dich loc duge cho
dén pH 9.0. Chiét bang chloroform 2 lin voi ti 18
1:1, thu pha dudi. Loai chloroform bing may co
quay chan khong. Hoa tan cén véi 3ml methanol, Iuu
gilt 6 4°C.

Phirong phdp chay sdc ky ban mong (TLC _
Thin Layer Chromatography) (Ma et al., 2005): TLC
la mot k¥ thuat tach cac chét duoc tién hanh khi cho
pha dong di chuyén qua pha tinh. Cac chat dugc tach
ra dya trén kha nang hap phu cua chit tan véi pha
tinh. Pha Huperzine A chudn véi methanol & nong
d6 1mg/100ml (giit & 4°C). Dich chiét Huperzine A
dugc chay véi cac hé dung mdi khac nhau nhu:
Chloroform- isopropanol- acetone- ammonia (4- 1,5-
4- 0,15); Chloroform- isopropanol- ethyl acetate-
ammonia (4- 1,5- 4- 0,1); 1-butanol- isopropanol-
acetic acid (7,5- 2- 4) hoac 1-butanol- isopropanol-
H,0 (10- 5- 4)

Chdm 1pl miu Huperzine A chuan va 10pl cac
dung dich chlét O trén 1én ban silicagel (ban séc ky 16p
mong trang sin Slhca gel 60 F254). Cac méu chim
cach nhau 7mm, siy kho rdi chay & cac hé dung moi
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khéc nhau. Lam khé ban silica gel bing may sdy, sau
d6 phun kali permanganate 0.3% lén ban silicagel,
Huperzine xuat hién c6 mau vang nhat (vét dom).

Phirong phdp sdc ky long hiéu ning cao (HPLC
_ High-Performance Liquid Chromatography) (theo
Wu et al., 2006): Mau chét chi thi dugc pha trong
hén hop dung méi MeOH thanh ndng d6 1 mg/ml,
sau d6 pha loang thanh diy cac ndng d¢ khac nhau
dé thiét 1ap duong chuén dinh lwong. Hai mu 14
Thach ting mua Xuan va miia Thu dugc can dé xac
dinh khéi lwong, sau d6 duogc chiét trong MeOH véi
thé tich xac dinh, dich chiét duoc loc qua mang loc
truée khi bom vao hé théng LC/MS. Cac dung dich
chét chi thi va mau phén tich déu dugc loc qua mang
loc 0,45um trude khi bom vao hé thong LC/MS.
Luong miu bom vao 1 pL, téc do dong la 0,7
mL/phat. Hé thong LC/MS dugc két ndi véi phan
mém Agilent OpenLAB Control Panel. Khi nito
dugc bom véi tbe @6 dong 5,0 L/phut, ap sudt dau
phun dat 60 psi, nhiét d6 1am kho dat 250°C. Ché do
bén manh phé khdi lwa chon ESI & mode postive véi
pic ion phan tir duoc lya chon 243,0 [M+H]" cua
Huperzine A. Pha dong st dung hé dung moi: ACN /
H,O (20 mM ammonium acetate, pH=4,0) véi
gradient néng d6 duoc thiét lap nhu sau:

Bang 1. Gradient ndng do ACN / H,O (20 mM ammonium
acetae, pH = 4,0) theo th&i gian.

Thei gian (min) % ACN % H,0 (20 mM
ammonium acetae,
pH = 4,0)

0 10 90

15 10 90

20 100 0

KET QUA VA THAO LUAN

Két qua dinh tinh biang phwong phap sic ky bin
moéng (TLC)

Mau cay Thach tung ring cwa sau khi thu hai
vé dugc lam khé & 50°C rdi chiét theo quy trinh &
trén. Dich chiét dugc chay sic ky ban mong vai
cic hé dung moi khac nhau cing véi chét chuén.
Két qua chay thir cac hé dung méi cho thiy, véi hé
dung moi chloroform- isopropanol- ethyl acetate-
ammonia (4- 1,5- 4- 0,1) thi kha ndng phan tach
cua cac chat trén ban TLC rd rang va phu hop
nhat.

Cac mau Thach ting ring cua thu hai & Pa Lat
vao moa Xudn va mua Thu duoc chiét & ca 3 bod
phan r&, than va l4. Dich chiét r&, than va 14 cta 2
miu trén dugc chay sic ky 16p mong v6i hé dung
moi dad chon ¢ trén.

Két qua chay sac ky (hinh 2) cho thiy, dbi véi
dich chiét than va ré cia ca 2 mau mua Xuan va mua
Thu déu khong thay xuét hién vach dém vang tuong
duong va&i vach cua chit chudn. Con ddi véi dich
chiét tir 14 cua ca hai mau mua Xuan va Thu thi déu
¢6 xudt hién vach dém c6 mau vang (Rf = 0.62). O
mau 14 mua Thu thi vach ndy kha dam nhung vin
con vét dai va con mot sé vach ¢ vi tri khac. O méu
la mua Xuan vach ndy mau vang nhat, hoi mo va con
mot s6 vach & vi tri khiac. Nhu vay co thé két luan so
bo, da chiét duoc Huperzine A tr mau 1a cdy Thach
tung rang cua ¢ ca hai mua Xuan va Thu, tuy dich
chiét van con 1an nhiu tap chat. Mau 14 mua Xuan
va mua Thu nay dugc st dung dé tién hanh dinh
luong bang phuong phap sic ky hiéu ning cao
HPLC.

Hinh 2. Hinh &nh chay séc ky dich 9hiét Huperzine A. A. MAu thu hai vao mua Xuan (1: Huperzine A chun, 2: dich chiét tir
14, 3: dich chiét tir than, 4: dich chiét tiy r&). B. M&u thu hai vao mua Thu (1: Huperzine A chuan, 2: dich chiét t 14, 3: dich

chiét tir than, 4: dich chiét tir rd).
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Két qua dinh lwgng bing phwong phap sic ky
l6ng hiéu nang cao HPLC

Phin tich cdc tin hi¢u trén hé théng LC

Tin hi¢u ctia Huperzine A dugc phat hién dya
trén sy trung thoi gian luu Rt gilta detector LC va
detector MS (hinh 3,4). Trén h¢ théng LC, pic tin
hiéu dugc lya chon cia Huperzine A dugc phat hién
mot cach on dinh tai thoi gian luu Rt 11,4 — 11,7 min
d6i voi cac mau chét chi thi dung trong thang dinh
lwong, dong thoi hé théng MS phat hién dugc pic ion
phan tir ciia Huperzine A tai thoi diém 11,5 — 11,8
min vé&i pic ion phan tir 243,0 [M+H]'".

Dung dwong chuén dinh lugng

Puong chuin dugc tinh toan xdy dung bing
phin mém Chemstation dua trén dién tich pic UV
310 nm tai thoi gian luu Rt 11,4 — 11,7 min. Duong
chuén dinh luong c6 dang y = ax + b dugc xay dung
dya trén mdi quan hé giita dién tich pic UV duogc
chon (y) va ndng do twong tmg cia chat chi thi (x).
Puong chuan dinh lugng thu dugc c¢6 phuong trinh y
= 5534,34104x + 41,2753 v6i hé s6 tuong quan R* =
0,99992.

Dinh lwong Huperzine A trong la cdy Thach tung
rang cuwa

M4u 14 Thach ting mua Xuan va mua Thu dugc
bom vao hé thong sic ky véi cac diéu kién phan tich
da duoc thiét lap ¢ trén. Pic chét Huperzine A duogc
phét hién dua trén sy tring khép vé thoi gian luu Rt
va s6 khdi MS so vé6i chat chi thi. Dua vao duong
chuén dinh lugng chung toi tinh duge két qua ham
lwong Huperzine A trong mau 14 Thach ting ring cua
muia Xuan 1a 75,4 (ug.g" miu kho) va trong mau 14

A
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Thach ting ring cwa mua Thu 13 92,5 (pg.g”’ miu
kho). Tu két qua dinh lwong biang phuong phap
HPLC, chung t6i nhan thdy ham lugng ctia Huperzine
A trong mau la Thach ting ring cua thu hai vao mua
Thu cao hon so v6i mau thu hai va mua Xuan 1a 17,1
(ng.g”" miu kho). Nhu véy, & cac thoi diém khac nhau
0 trong nam thi ham luwong Huperzine A trong cay
Thach ting ring cua la co sy khac nhau. Két qua nay
pht hop véi nghién ciru ciia Ma va dong tac gia da két
luan ham lwong Huperzine A thay ddi rd rét & cac thoi
diém khac nhau trong nim, giam dan khi bat dau vao
muia dong va ting dan vao mua he, voi ham lugng cao
nhit vao gitta miia Thu va thip nhét vao dau mua
Xuan (Ma et al., 2005).

So sanh ham lugng Huperzine A trong cay
Thach tung rang cua ¢ Pa Lat va & Trung Québc
(80,2- 182,6 pg.g") cho thiy 1a gin twong duong
nhau. Tuy nhién, ham lugng nay lai thdp hon khoang
6 lan so véi mau Huperzia elmeri & Phlhpplnes (608
pg.g’) va thdp hon khoang 9 1dn so véi mau
Huperzia carinata & Queensland, Australia (1030
ng.g") (Goodger ef al., 2008). Cay Thach ting ring
cua & Pa Lat ¢6 ham lugng Huperzine A gin tuong
dwong véi loai nay & Trung Qudc va nho hon nhiéu
so voi chi Huperziaceae nhung khac loai & Australia
va Philippines.

Qua nhiing két qua trén cho thay, HPLC 1a mot
phuong phap dinh lugng nhanh chong, thuén tién, c6
tinh khoa hoc va chinh xac cao, ¢6 thé xac dinh dugc
ham luong Huperzine A trong cay véi lugng nhd
méu thi nghiém. Tir két qua nay c6 thé xac dinh thoi
diém thu hoach cdy dugc liéu Thach tung ring cua
thich hop nhét 1a mia thu vi vio mua nay ham lugng
Huperzine A c6 trong cdy cao nhit.
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Hinh 3. A. Sac ki_d€> HPLC (UV 310 nm) cla chét chi thj
Huperzine. B. Mau la thach tung mua Xuan. C. Mau la
thach tung mua Thu
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Hinh 4. Phdé ESI - MS Positive va pic ion phan t& 243,0
[M+H]" ctia Huperzine A.
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Su c6 mat cia Huperzine A c6 trong la cay
Thach tung rang cua ¢ Da Lat dd dugc dinh tinh so
bd bing phuong phap sic ki 16p mong (TLC) véi hé
dung mo6i phu hop 1a chloroform- isopropanol- ethyl
acetate- ammonia (4- 1,5- 4- 0,1). Da thiét lap dugc
diéu kién sic ky long hiéu nang cao HPLC phan tich
dinh tinh va dinh lugng Huperzine A ¢ budc song
310 nm va xay dung dwoc dudong chuan dinh lugng
cta chit chi thi Huperzine A. Da dinh lwong dugc
Huperzine A & trong hai mau 14 Thach ting mua
Xuan 1a 75,4 (ug.g"' mau kho) va 14 mua Thu 13 92,5
(ng.g"' miu kho).

Loi cdm on: Cong trinh duwoc thuc hién dudi su hé
tro kinh phi ciia dé tai Quy gen - B¢ Khoa hoc va
Céng nghé: “Khai thac va phdt trién nguon gen lodi
Thach tung rang cwa (Huperzia serrata (Thunb.)
Trev.) tai Sapa va Da Lat”.
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QUALIFICATION AND QUANTIFICATION OF HUPERZINE A FROM HUPERIA
SERRATA IN DA LAT, LAM DONG PROVINCE

Vu Thi Ngoc', Pham Thi Hanh®, Le Thi Lan Anh*, Nguyen Tien Dat’, Le Thi Bich Thuy"®

!Institute of Biotechnology, Vietham Academy of Science and Technology
*Institute of Marine Biochemistry, Vietham Academy of Science and Technology

Forest Research Centre, Vietham Paper Corporation

“Ha Tay College of Education, People’s Committee of Ha Noi

SUMMARY

Huperzine A, an alkaloid, was originally isolated from Huperzia serrata. This compound potentially enhances the
memory in animal, hence, it has been approved as a drug for the clinical treatment of Alzheimer’s disease, a major disease
affecting the elderly population throughout the world. Because Huperzine A is an acetylcholinesterase inhibitor, the
presentation of Huperzine A in brain inhibited acetylcholinesterase activity, thus, leading to the increase in concentration of
acetylcoline. In Vietnam, H. serrata distributed in Sapa (Lao Cai) and Da Lat (Lam Dong), this species provide valuable
pharmaceutical materials to the treatment for Alzheimer’s diseases. In this research, we evaluated the availability of
Huperzine A in Huperzia serrata, which was collected from Da Lat (Lam Dong) in two seasons: Spring and Autunm. Thin
layer chromatography (TLC) method was used to preliminary qualitative analysis. High performance liquid chromatography
(HPLC) method were used for determining Huperzine A content in samples. In the result, Huperzine A is almost existed in

= Author for correspondence: E-mail: lththuy@ibt.ac.vn
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leaves of Da Lat Huperzia serrata and equivalent levels of Chinese Huperzia serrata. The Content of Huperzine A was
different between two collection samples in Spring and Autumn, by analyze HPLC data, the samples was harvested in
Autumn contents 92.5 pg.g"'dry sample and the spring is 75.4 pg.g" dry sample. Therefore, the content of Huperzine A in
Huperzia serrata’s leaves sample is harvested in the fall compared with samples collected in the spring is higher 17.1 pg.g’
'dry samples.

Keywords: Alzheimer’s disease, HPLC, Huperzia serrata, Huperzine A, TLC
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