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ABSTRACT

Objective: Evaluating the memory enhancing effect of Hup A soft capsules using the scopolamine
model.

Subject: The product used in the study is Hup A soft capsule, Enterprise standard.

Methods: Mice were given Hup A atdoses of 192mgand 384mg/kg/24h, then injected intraperitoneally
(i.p) with 1.5 mg/kg/24h Scopolamine (Scop). Mice were tested on the Y-maze and the Morris water
maze.

Results: Frequency and percentage of alternation of treatment dose 2 had much higher values than
Scop (p<0.05). Glantamine (Galan) group and treatment dose 1 had higher values than the control
group but not statistically significant (p>0.05). The time taken for mice to swim when finding a
platform at 7th day in treatment groups 1 and 2, the Galan group, decreased differently compared to
the Scop group (p<0.05). Mice receiving Hup A for 21 consecutive days with dose 2 increased their
swimming time at the dock compared to the Scop group (p<0.05) and was equivalent to the control
group (p>0.05).

Conclusion: Mice given Hup A soft capsules have the effect of enhancing memory by increasing
the frequency of alternating turns, reducing the time it takes mice to swim to find the platform and
increasing the swimming time at the platform.

Keywords: Hup A, memory enhancement, scopolamine.
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TOM TAT

Muc tiéu: Panh gia duoc tac dung ting cudng tri nhd cua vién nang mém Hup A bing mé hinh
scopolamine.

Poi twong: Vién nang mém Hup A dat tiéu chuan co so.

Phuong phap: Chudt nhit tring duogc cho udng Hup A véi lidu 1 1a 192mg/kg/24h va licu 2 1a
384mg/kg/24h, sau do dugc tiém phuc mac (i.p) Scopolamine (Scop) 1,5 mg/kg/24h. Chudt duge
tién hanh thir nghiém mé 16 chit Y va mé 16 nudc.

K&t qua: Tan suat va phan trim thay ddi luan phién 16 tri hai c6 gia tri cao so v&i 16 Scop (p<0,05).
L6 Galantamine (Galan) va 16 c6 gia tri cao hon 16 Chung nhung khong co ¥ nghia thong ké
(P>0,05). Thoi gian chudt boi khi tim thiy bén db tai thoi diém 7 ngay ¢ 16 tri mot va tri hai, 16 Galan
giam khéc biét so v6i 16 Scop (p<0,05). Chudt duge ubng Hup A 21 ngay lién tuc véi lidu 2 1am ting
thoi gian boi tai bén dd so vai 16 Scop (p<0,05) va twong duong véi 16 Chimg (p>0,05).

Két ludn: Chudt duoc udng vién nang mém Hup A c6 tac dung ting cuong tri nhé thong qua lam
tang tan xuat thay doi luan phién ctia chut, giam thoi gian chudt boi dé tim thay bén dd va lam tang
thoi gian boi tai bén db.

Tur khoa: Hup A, tang cuong tri nhé, scopolamine.
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1. PAT VAN PE

Thach tung rang cua da dugc st dung trong y hoc
¢6 truyén Trung Qudc hang ngan nim dé didu tri cac
ton thuong do va dap, cac vét sung téy tham tim,
bénh tdm than phan liét va diéu tri nhiém doc nhom
organophosphate [1]. Thach tung rang cua la nguyén
liéu dé chiét xuat Huperzine A. Huperzine A di dugc
chimg minh 13 ¢6 hiéu qua déi voi chimg mat tri nhé
ndo mach va céc rdi loan thoai hoa than kinh khac voi
thanh phan thiéu mau cuc bd, ciing nhu cac loai suy
giam nhan thurc khac [2,3]. Tuy nhién, Thach tung rang
cua 1a loai cdy sinh truong rat chdm, can it nhat 15 nim
dé cay c6 thé phat trién va cho lugng HupA dii dé tach
chiét va phan lap, trong khi ham luong HupA trong
cay rat thip (0,007%). Bé khic phuc van dé trén, bén
canh viéc nghién ctru nhan giéng, gieo trong ty nhién,
ching ta c6 thé nghién ctru tong hop hodc nudi ciy nam
ndi sinh, mo thyuc vat san sinh hoat cht HupA [4,5].
Vién nang mém Hup A c6 chira 200mcg Huperzine A
chiét xuat tir sinh khdi Thach ting Rang cua 1a mot
ché pham tiém nang trong viéc hd trg bao vé strc khoé.
Chinh vi vay, dé tai da tién hanh nghién ciru tic dung
tang cuong tri nhé ctia vién nang mém Hup A bang mo
hinh Scopolamine trén chudt nhét tring. Scopolamine
la mot chét ddi khang thy thé muscarinic, ngan chan sy
dan truyén than kinh cholinergic, dan dén suy giam tri
nhd & loai gam nhim [6]. Galantamine 1a thudc diéu
tri bénh Alzheimer, co tac dong trc ché chon loc ¢ hdi
phuc acetylcholinesterase dan dén lam ting s6 lugng
acetylcholine, ting dan truyén, ting cuong tri nhé [7].
Do d6 dé tai da lya chon mé hinh gay suy giam tri nhé
bang Scop va str dung thude ddi chimg 1a Galan dé tién
hanh thi nghiém.

2.POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru: Vién nang mém Hup A dat
Tiéu chuan Co s.

2.2. Pong vat nghién ctru

50 chuot nhit tréng Swiss, ca 2 giéng duc va cai, khoe
manh, do Trung tdm Nghién ctru Pong vat Thuc nghiém
- Hoc vién Quan Y cung c:flp. Chuét duge nudi 6n dinh
trong diéu kién chuén, it nhat 7 ngay trudc khi tién hanh
thi nghiém, thtc an chuén, uéng nudc sach tu do.

2.3. Phwong phap nghién ciru

N
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* Thiét ké nghién ciru: Chudt nhat tring 50 con dugc
chia vao 5 16 nhu sau:

- L6 Chirng (n=10): Ubng dau dau nanh lién tuc trong
21 ngay voi thé tich 06mL/kg/24h

- L6 Scop (n=10): chudt duoc udng dau dau nanh 21
ngay lién tuc voi liéu luong 6mL/kg, sau d6 chudt duoc
tiém i.p scopo lidu 1,5 mg/kg.

- L6 Galan (n=10): Udng liéu 2,4mg/kg/24h lién tuc
trong 21 ngay, tuong dwong lidu sir dung trén ngudi
10mg/kg/24h, V= 06mL/kg/24h, sau d6 chudt dugc
tiém 1.p Scop lidu 1,5 mg/kg.

- L6 tri mot (n = 10): Ubng Hup A trong lién tyc trong
21 ngay véi lieu 192mg/kg/24h tuong duong lidu
huperzine A la 96mceg/kg/24h (V=06mL/kg/24h), sau
d6 chudt dugce tiém i.p Scop lidu 1,5 mg/kg.

- Lé tri hai (n = 10): Ubng Hup A lién tuc trong 21
ngdy véi lidu 384mg/kg/24h (V=0,6ml/kg/24h), tuong
duong 192mcg/kg/24h huperzine A, sau d6 chudt dugc
tiém 1.p Scop lidu 1,5 mg/kg.

Ngay thir 21 sau diéu tri tién hanh thir nghiém mé 16
chir Y.

Ngay thir 25 - 32 sau diéu tri: tién hanh thir nghiém mé
10 nude.

* Thur nghiem mé o chit Y (Y maze)

- Mé 16 chit Y: 1a mot dung cu hinh chit Y gdm 3 canh
(A, B, C), cac canh chia déu 3 hudng, dbi xing nhau
va tach ra ¢ 120°, chiéu dai mdi canh 60 cm, rong 5 cm,
cao 10 cm.

- Chi sb theo ddi:

+ S6 lan thay dbi luan phién (Alternation) 13 sé lan
chudt di vao 3 canh khac nhau lién tiép, phan trim thay
d6i luan phién

+ Tan suét va quing dudng vao cic canh.

* Thir nghiem mé 1o nudc (Morris water maze)

Ngay 1 -7:

- Tha chudt vao mé 16 nudce tai cac goc ngau nhién tir
1- 4 da quy udc, & vi tri gitta ciia mot goc phan tu.

- Khi dong vat tim thdy bén dd, chung duogc dé lai do
10 gidy. Sau d6 nhéc dong vat ra, cho dong vat nghi 60
gidy, tiép tuc thao tac nay véi 3 goc con lai.

- Thoi gian kiém dinh 1 1an tha dong vat 1a 60 gidy, hét
60 gidy dong vat khong tim thdy bén dd thi nhic dong
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vat 1én bén dd 10 giay.
Ngay thu 8:

Bo bén dd, tha chudt vao mé 16 nudc trong 120 gidy tir
goc ddi dién vé6i goc dit bén db trude ddy. Sau d6 nhic
chudt ra va tién hanh véi cac chudt tiép theo.

- Chi tiéu theo doi:

+ Thoi gian chudt boi tir khi tha vao mé 19 dén khi tim
duogc bén d6, néu sau 60 gidy chudt khong tim duoc thi
tinh thoi gian 1a 60 gidy ngay 1 dén 7

+ Thoi gian chudt boi trong goc phan tur trude day dat
bén d6 ngay 8

Toan bg hoat ddng cua chudt trong mé 16 nudc dugc ghi
hinh va phan tich trén phin mém Any maze (Stoelting-
USA).

2.4. Pia diém nghién ctru

B6 mon Sinh Iy Bénh va cac B6 mon, Khoa khac cua
Hoc vién Quan Y

2.5. Pao dirc nghién ctru

Day 1a nghién ciru phuc vu cho muyc dich cung cap céc

ché pham hd trg bao vé stc khoé cho cong dong. Cac
dong vat thi nghiém luén dugc cham soc trong diéu
kién vé sinh sach s&, cung cép thire an va nudc uéng
theo tiéu chuén. Cac quy trinh va thao tic thuc hién
theo quy dinh chung cua dong vat thi nghiém.

2.6. Phuong phap xir 1y s6 liéu

Sd liéu dugc tinh toan gia tri trung binh, d6 1&€ch chuén,
so sanh théng ké bang phan mém SPSS 20.0 cua IBM
My.

Dbi véi cac bién s6 dinh luong phan phdi chudn, so
sanh trung binh 2 nhom doc 1ap bang T-test, so sanh
trung binh >3 nhom bang ANOVA.

Phan phéi khong chuan: so sanh trung vi 2 nhom doc
lap bang kiém dinh Mann-Whitney, so sanh trudc sau
béng kiém dinh Wilcoxon Signed Ranks, Su khac biét
¢6 ¥ nghia thdng ké khi p<0,05. Biéu d6 duoc biéu dién
bang phin mém GraphPad Prism 8.3.4.

3. KET QUA NGHIEN CUU

3.1. Két qua thir nghiém mé 19 chir Y

Bdng 3.1. Tén sudt thay doi ludn phién (Alternation) va % thay déi luén phién (%Alternation)

Nhom NC N Alternation (Ian) Alternation (%)

Chung (1) 10 7,60 + 1,85 22,39 +2,80

Scopolamin (2) 10 4,70 + 2,19 11,48 + 1,98

Galantamin (3) 10 6,60 £ 1,50 23,62 +4,31

Lo tri mot (4) 10 5,50 + 1,68 15,37 2,83

Lo tri hai (5) 10 9,80 + 3,31 23,94 + 3,00
P,,<0,05; P ,;>0,05 P14s<0,05

P Prss >0,05; P, ;< 0,01; p,,> 0,05

p,,>0,05;P, . <0,05; p, ,<0,01

Nhan xét:

Tan sudt va phan trim thay d6i luan phién ctia nhém
chung va nhom 16 tri hai cao hon cac 16. L6 Scop va 16
tri mot c6 gia tri thip hon cac 16 nghién ctru khac.

So sanh véi nhom chimg cho thiy: Lo Scop va 16 tri
mot co gia tri thip hon khac biét so voi nhom chimg

(p<0,05). Lo tri hai c6 gia tri cao hon, 16 Galantamine
c¢6 gia tri thdp hon tuy nhién su khac biét so véi 16
chtng khong c6 ¥ nghia thdng ké (p>0,05).

So sanh v&i 16 Scop: L6 tri hai c6 gia tri cao hon khac
biét (p<0,05). L6 Galan va 16 tri mot ¢6 gia tri cao hon
nhung khong c6 ¥ nghia thong ké (p>0,05)
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Bing 3.2. Két qud vin dpng ciia chudt trong mé 1 chiv Y

Nhém NC N Tén S“ét(fg‘r‘l’)céc canh | Quing dwong (m)
Chimg (1) 10 36,50 + 8,87 3,18+ 1,08
Scopolamin (2) 10 43,10+ 17,76 3,11 +£1,52
Galantamin (3) 10 30,70 £ 7,31 2,46+ 0,51
Lb tri mot (4) 10 38,10 = 14,40 2,57+ 0,91
L6 tri hai (5) 10 43,50 + 13,36 2,83 +1,11
p > 0,05 > 0,05

(Khip,,,s>005p,,, s >005p,,;>0,05p,>
0,05 duogc viet tat la >0,05)

Nhén xét:

- Tan suat vao cac canh cua chudt ¢ cac 16 nghién ctu
twong tu nhau va khong c6 sy khac biét so voi nhom
chung (p > 0,05).

- Quang duong chudt van dong trong mé 1§ chir Y & tat

ca cac nhom: 16 chtrng, 16 Scopolamine, 16 Galantamine,
16 tri mot va 16 tri hai khong c6 sy khac biét (p > 0,05).
Nhu vdy, chudt sau khi dugc udng Hup A lidu 2 di
lam ting tAn suét thay ddi luan phién, khong lam thay
d6i tan xuét va quang duong di chuyén trong cac canh

cua chuot.

3.2. Két qua thir nghiém mé 19 nuwéc

Biéu db 3.1. Thoi gian chuét boi dén khi tim thiy bén dé

60+

40+

204

Thoi gian (s)

Chimg
Scopolamin
Galantamin
Hup A( Liéu 1)
Hup A( Liéu 2)

B oo dos

Nhén xét:

So sanh thoi diém giita cac ngay cho thiy: Thoi gian
chudt boi dén khi tim thiy bén & cac 16 dd giam dan
tir ngay 1 dén ngay 7, cang vé sau sb thoi gian cang
giam va dén ngay thir 7 giam khac biét nhidu so véi
ngay 1 (p<0,05). Su giam nhiéu nhét xay ra 16 Chimg,
Galantamine va 16 tri hai.

So sanh giira cac 16 trong cing mot ngay cho thay: Tai
ngay s6 01, thoi gian chudt boi tim thdy bén dd & cac 16
1a trong duong nhau (p>0,05). Dén ngay sé 07 da thy

N
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su khac biét rat ro rét gitra céc 16.

So sanh véi 16 Chung tai thoi diém ngay thir 7 cho thay:
Thoi gian chudt boi 616 Scopolamine la cao nhét39,38s,
rdi dén 16 tri mot 31,26s va thap nhit 16 chimg 18,05s,
su khac biét co ¥ nghia (p<0,05). L6 Galantamine va 16
tri hai co gia tri thoi gian chudt boi tuong duong voi 16
Chung (p>0,05).

So sanh v6i 16 Scopolamine tai thoi diém ngay tha 7
cho théy: ca 3 16 Galan, 16 tri mot va 16 tri hai déu cao
hon khac biét so véi 16 Scop (p<0,05).
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So sanh 16 Galan v&i 16 tri hai thdy rang gia tri hai 16
twong duong nhau (p>0,05). Lo tri mét cod thoi gian
chudt boi cao hon 16 tri hai (p<0,05).

Nhu vay, chudt dugc uéng Hup A 21 ngay lién tuc ¢ 16
tri mot va tri hai déu co thoi gian tim thay bén dd thap
hon so v6i 16 Scop, 16 tri hai twong duong véi 16 Galan
va thoi gian 16 tri hai it hon so v&i 16 tri mét.

Bing 3.3. Thoi gian (gidy) chudt boi trong géc phin tw 1

CS . , . .
Nhém n Géc1 (1) Géc 2 (2) Goéc 3 (3) Goéc 4 4)
Chung (a) 10 35,62 £4,45 20,08* +£4,90 19,32*% + 3,96 19,90* + 6,10
Scopolamine (b) 10 25,82 +£4,81 21,96 + 5,81 27,37 +£6,73 28,53 +£4,77
Galantamine (c) 10 29,56 + 4,49 12,70* + 3,40 14,80* + 2,39 15,20* + 4,05
L6 tri mot (d) 10 31,33 £7,04 23,92 +£ 6,68 28,31 +£4,27 35,73 £5,18
L6 tri hai (e) 10 31,97 £ 6,31 11,40%* +£ 2,37 12,80* £ 4,13 12,20% £2,90
p,,. <0,05
p,. ’e> 0,05 p,,> 0,05 _
50,05 " 20,01 - <0,05 P, = 0,005
p pb-(.,d pd-(. pd'b P > 0,05
p,. <0,05 p,,> 0,05 P,.q.<0,01 a-c <0’ 01
P, >0,05 p,.<0,01 - Poa S
pd_e’>0,05

*p < 0,05); **(p < 0,01); ***(p <0,001) so sanh cdc
goc khac voi goc 1
Nhan xét:

So sanh trong cling mét 16 tai cac goc cho thiy: 16 Chimg,
16 Galan, 16 tri hai c6 thoi gian boi & goc 1 1a nhiéu nhat
cao khac biét hon cac goc con lai (p<0,05). Déi vai 16
Scop va 16 lidu 1 thoi gian chudt boi & goc 4 lai nhiéu nhét,
va thoi gian boi ¢ cac goc khong co su khac biét (p>0,05).

So sanh véi 16 Chung tai goc 1 cho thay: goc 1 1a goc
dit bén dd, thoi gian chudt boi 13 cao nhat 35,62s, thap
nhit 1a 16 Scop 1a 25,82s (p<0,05), tiép sau do 1a 16
Galan 29,56s (p<0,05). Lo tri mdt va 16 tri hai gia tri
thip hon 16 Chumng, tuy nhién khong c6 su khac biét co
¥ nghia thong ké (p>0,05).

So sanh v&i 16 Scopolamine cho thay: 16 tri hai c6 gia
tri cao khac biét vdi 16 Scop (p<0,05). L6 Galan, 16 tri
mot khong co sy khac biét vdi 16 Scop.

Nhu vay, chudt duoc uéng Hup A 21 ngay lién tuc voi
lidu 2 1am ting thoi gian tai bén d6 so véi 16 md hinh.
Scop va tuong duong véi 16 Ching.

4. BAN LUAN

4.1. M6 hinh gay suy giam tri nhé bang Scopolamine

Co ché hoat dong cia Scopolamine nhu mdt chét

d6i khang thy thé cholinergic. Liéu thap ctia mot sd
thuéc ddi khang cholinergic lam ting tic dung gidi
phong acetylcholine (Marchi va cong su, 1981). O
lidu cao, lién két xay ra ca trudc va sau synap. Do d6
Scopolamine 1am giam kha ning lién két voi thy thé
ctia acetylcholine sau synap, din dén giam dan truyén
cua hé cholinergic [8].

Glick va Zimmerberg (1972) da bao cao viéc st dung
Scopolamine (10 mg/kg) di lam suy giam hiéu suit
kiém tra kha ning ghi nhé & chudt do duge 1 hodc 7
ngay sau khi huan luyén. Hughes, Blampied, va Stewart
(1975) nhén thiy lidu thdp Scopolamine tao diéu kién
thudn loi cho viéc 1am quen véi diéu mai la; lidu trung
binh khéng ¢6 tic dung, con lidu cao lam suy giam kha
ning lam quen véi diéu méi la cta chudt [8]. Nghién
ctru da st dung Scopolamine & lidu cao d6 1a 1,5mg/
kg/24h, duong dung la ti€ém phic mac.

4.2. Tac dung ciia Hup A trén thir nghiém Y maze

Két qua ¢ bang 3.1 va 3.2 cho thay chudt sau khi duoc
ubng Hup A liéul, lidu 2 va Galantamine tan sut
thay ddi luan phién déu tang. Tuy nhién, chudt duoc
uéng Hup A lidu 2 12 384mg/kg da lam tan suit thay
d6i luan phién tang cao va khac biét so véi 16 chi ding
Scopolamine ma khong duoc dung thudc. Nhu vy,
chudt udng Hup A lidu 2 da lam ting kha ning ghi nhé
cua chudt trong thir nghiém chir Y.
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Nam 2022, Bang Kim Thu va cong su (2022) ciing da
chiét xuét cao tur phﬁn moc trén mat dat cua cay Thach
tung Rang cua tai Viét Nam. Téc gia ciing da st dung
thir nghiém mé 16 chir Y dé danh gia tri nhé ngin han
cua chudt khi dugc st dung céac liéu khéac nhau cua cao
nay. Két qua cho thiy phan trim thay doi luan phién
ctia nhom chi dugc ding Scopolamine thap hon dang
ké (46,59% + 1,08%, n = 10) so vdi ty 1€ ciia nhom
Chung (66,00% + 1,12%, n = 10). Ching t6 rang chudt
dugc tiém Scopolamine lam suy giam tri nh¢é. Piéu nay
tuong dwong v6i két qua nghién ctru cia vién nang
mém Hup A c6 phan trim thay doi ludn phién cua 2
nhom lan luot 1a (11,48% =+ 1,98) va (22,39% =+ 2,80).
Céac nhom chuét dugc sir dung cao Thach tung Rang
cua véi lidu 10,20 mg/kg di 1am ting ty 1é phan trim
luan phién so véi nhém chi tiém Scopolamine [9].

4.3. Tac dung thir nghiém Moris Water maze

Két qua & biéu do 3.1 va bang 3.3 cho thay: thoi gian
chu6t boi khi tim thiy bén dd & thoi diém ngay thir 7
cua 16 Scop 1a cao nhét 39,38 + 13,425, thép nhét 1a 16
Ching 18,05 +4,43s. Chung té Scop da lam suy giam
tri nhd ngén han cta chugt. Trong khi do céac 16 dugc
dung Hup A va Galan déu thap hon 16 Scop. Nhu viy,
chuot duoc uéng vién nang mém Hup A, déac biét & liéu
2 ¢6 tac dung lam tang cuong tri nhd cho chudt. O goc
phan tu thir nhat dugc dat bén dd. Thoi gian boi & goc
phan tu thir nhat ciia 16 Chimg 1 nhiéu nhat 35,62 +
4,455, 16 chi duoc ding Scop 1a thap nhat 25,82 + 4,81.

Theo nghién ctru cua Bang Kim Thu va cong sy (2022)
cho thay. Chut trong nhém chi duoc dung Scop boi
trong thoi gian ngan hon trong goc phan tu dwoc dat
bén dd (18,20 + 1,05 gidy, n = 10) so véi nhom ching
(29,20 + 1,35 giay, n = 10) (p<0,001). Nguoc lai, cac
nhom dugc dung cao Thach tuing Rang cua tang dang
ké so v&i nhom Scop (p<0,001).

Nhing két qua dd chi ra rang vién nang mém Hup
A c6 thé cai thién tri nhé khong gian cua chudt do
Scopolamine gay ra [9].

5. KET LUAN

Chu6t sau khi udng ché pham 21 ngay lién tuc véi lidu
1 1a 192mg/kg/24h va liéu 2 1a 384mg/kg/24h cho thay
tac dung tang cuong tri nhd cuia vién nang mém Hup A:

- Chudt duoc udng lidu 2 Hup A 1am ting tan suat thay
doi luan phién va phan tram thay doi luan phién so voi
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16 Scopolamine (p<0,05), khong lam thay dbi tan xudt
va quing duong di chuyén trong cac canh cia chudt.

- Chudt 616 lidu 1 va lidu 2 déu c6 thoi gian tim thay bén
dd thap hon so véi 16 Scopolanmine (p<0,05). Chudt
dugc udng liéu 2 ¢o thoi gian boi tai goc phan tu c6 bén
dd ting khac biét so véi 16 Scopolamine (p<0,05) va
tuong duong véi 16 Chung (p>0,05).

TAI LIEU THAM KHAO

[1] X Ma, C Tan, D Zhu et al., Huperzine A from
Huperzia  species--an  ethnopharmacolgical
review. J Ethnopharmacol, 113(1): 15-34, 2007.

[2] HY Zhang, New insights into huperzine A for
the treatment of Alzheimer’s disease. Acta
Pharmacol Sin, 33(9): 1170, 2012.

[3] R Wang, H Yan, XC Tang, Progress in studies
of huperzine A, a natural cholinesterase inhibitor

from Chinese herbal medicine. Acta Pharmacol
Sin, 27(1): 1-26, 2006.

[4] Y Yang, L Dai, D Wuetal., In Vitro Propagation,
Huperzine A Content and Antioxidant Activity
of Three Genotypic Huperzia serrata. Plants
(Basel), 10(6), 2021.

[5] WI Szypula, B Wilenska, A Misicka et al.,
Huperzine A and Huperzine B Production by
Prothallus Cultures of Huperzia selago (L.)
Bernh. ex Schrank et Mart. Molecules, 25(14),
2020.

[6] FSA Yadang, Y Nguezeye, CW Kom et al.,
Scopolamine-Induced Memory Impairment in
Mice: Neuroprotective Effects of Carissa edulis
(Forssk.) Valh (Apocynaceae) Aqueous Extract.
Int J Alzheimers Dis, 2020: 6372059.

[7] Pham Théng, Bénh Alzheimer va céc thé sa sit
tri tué khac, Nha xuat ban Y hoc, Ha N6i, 2010.

[8] JF Flood, A Cherkin, Scopolamine effects on
memory retention in mice: a model of dementia.
Behav Neural Biol, 45(2): 169-84, 1986.

[9] TK Dang, SM Hong, VT Dao et al,
Neuroprotective effects of total alkaloids fraction
of Huperzia serrata on scopolamine-induced

neurodegenerative animals. Phytother Res,
37(1): 140-150, 2023.



