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Summary
The aerial parts of Huperzia serrata were extracted with ethano! 96% and fractionated with n-hexane, ethy!
acetate and n-butanol. These obtained fractions were evaluated in term of the acetylcholinesterase (AChE)
inhibitory activity by Eflman’s colerimetsic method. The EtOAc fractons proved the strongest in ACHE inhibitory
activity, followed by BuOH fracticns and the Hexane ones were the . The EtOAc fractions inhibited AChE
activity in a dose dependent manner with an IC_, velue of 89.96 £ 3.42 ug/mL. Delailed kinetic analysis indicated
that EtOAC fractions were mixed inhibition type with Ki was 228.41 + 5.3 pg/mi_ Our findings suggested that the

Huperzia serrala may be a promising source of ACHE inhibitors fer Alzheimer's disease.
Keywords: Huperzia serrata, acetyicholinesterase inhibitory, extraction, fraction.

Bt van dé

Alzheimer la bénh rdi [oan than kinh ¢ bidu
hién mé&t trf nhér, réi loan chirc nang nhan thirc, réi
loan hanh vi va b nhitng hoat dgng bét thurng
trong cudc sbng hang ngay. Ngudi cao tudi i@
nhirng déi teong chinb bi mdc bénh Alzheimer
va cb ddc diém rdi loan con duirng sinh héa khac
nhau. Bénh nhan bj Alzheimer co sy sut gidm
ddng k& lugmg acetylchalin (ACh). ACh 13 mat
chét dan truyén than kinh trung wong, truyén tin
hidu trong cac khe synapsis. ACh bj thuy phan do
enzym acetyicholinesterase (AChE), thanh cholin
va acetyl. Nguyén nhan gay cac rdi loan than kinh
nhw bénh Aizheimer la do hoat 0ng qui mirc cia

TAP CHI DUGC HQC - 1172016 (SO 487 NAM 56)

AChE . Thuée cholinergic va céc thude didu tr
cac bénh lién quan dén réi loan than kinh chi yéu
lam tang lwong ACh trong ndo, cb tac dyng cai
thién kha nang nhan thire. Cac chét trc ché AChE
nhy tacrin, donepezil, rivastigmin va galantamin
1& nhitng thudc duge st dung trong didu tr
Alzheimer, méc dl cb rdt nhidu tac dyng phu. Co
ché ciia céc hoat chét nay [ (e ché enzym AChE,
(rc ché qua trinh thly phan clia ACh. Day & mot
dich quan trong trong viée phat hién cac loal thude
mé&i nham didu tri bénh Alzheimer

Dugc ligu tir 1au d3 divge sl dung trong phéng
ngira va didu trj cac bénh khac nhay, trong a6 c6
cac chirng rGi loan thin kinh. Bay Ta mdt ngudn
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cung cip cac hoat chat ty nhién phong phu co
kha nang didu tri banh Alzheimer va it tac dung
phy. Galantamin 1a mét alkaloid tre che‘enzym
cholinesterase phan tap tir ¢dy hoa tuyst diem
(Galanthus caucasicus) da duge sir dung trong
didu trj Alzheimes ™. ¥ hoc b tnuyén sir dung cay
thach ting réng cura d& chira cdc bénh bam mau,
rach co, sé1 va tam than phan 1ap. Huperzin, mot
alkaloid, & mét thanh phan chinh cia thach ttlr:g
rang cua. O nudc ta, lodi cdy nay dugc tim thay
& viing n0i cao nhur Sa Pa (Lao Cai) va Da Lat
(Lam Déing). Trén thé giéi g3 co mit s nghién ciru
lién quan dén tac dung dide n Alzheimer cla thach
ting rang cura. Tuy nhién tai Viét Nam thi chwa cd
danh gia nao vé tac dung irc ché enzym AChE cla
thach ting ring cua trong tai Vigt Nam. Do do,
trong nghién cieu ndly ching t5i danh gia khd nang
bio vé thin kinh clia thach tung rang cua tréng tai
Viét Nam dé diéu trj Alzheimer va céc bénh thoai
héa thin kinh khac théng qua kha nang e ché
ACKE cfia cac dich chiét tir la va than clia thach
tung ring cva.

Nguyeén li¢u va phwong phap

Nguyén ligu

Nguyén liéu ding trong nghién ciru bao gbm 1a
va than cay thach tung rang cra dugc thu mua tai
Sa Pa, Lao Cai véo théng 6 nam 2015. Mau dugc
Xac dinh t&n khoa hoc 1a Huperzia serrata (Thunb.
ex Murray) Trevis bdi PGS.TS. Nguyén Thanh Hai,
Khoa Y Duge, BH Québc gia Ha NGi. Mau nghién
curu hién duee eu gitr 1ai Khea Y Duec, BH Quiic
gia Ha Ngi. Miu duwoc liéu (1 kg) duroe ngam trong
ethanol 96% (3 tAn, méi IAn 3 L) & nhigt 46 phong.
Dich chiét dugrc loc qua gidy loc va gdp fai, ¢ dich
chidt bng cit quay dudi 4p suét gidm thu dugc
87,5 g can ethanol. Hoa cén véi khoang 50 mL
nuée cit rdi chiét phan doan n It véi n-hexan,
ethyl acetat va n-butanol (mdi dung mdi 3 1an mbi
14n 600 mL). Can tir dich chiét ethyl acetat (118 g),
n-butanol (9.1 g), n-hexan (5,9 Q).

Héa ¢hét, dung méi

5.5 -Dithio-bis-{2-nitro) benzoic acid {DTNB)
(Himedia, An 9), acetyithiocholin iodid (Sigma,
S!ngapore), acetylcholinesterase (Sigma,
Singapore). berbenn chiorid (Himedia, An D).
Céc dung méi edng nghiép bao gdm n-hexan, ethyl
acetat (EtOAC), n-butanal, ethanol (EtOR) va nudc
At (H,0} (Sheuguang, Trung Qué).

Phwomng phap nghién ciru

Phwong phip dénh gis khé ning trc ché
enzym AChE
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Phurong phép do quang in vitro diing & danh
gia haat tinh (rc ché enzym acetyicholinesterase
durgc x3y dung va se dung bong nghién clru
(3n G3u tién boi tac gid Ellman vao nam 1961 #,
Nguyén tic ciia phuong phap nhi sau: Co chét
acetylthiocholin iodid (ATCI) by thily phan nhér xic
tac clia AChE tao thiocholin. San pham thiocholin
phin tng voi thudc thir acid 5-5'-dithiobis-2-
nitrobenzoic (DTNB) tao thamh hgp chét acid
5-thio-2-nitro benzoic & maw vang. Lweng hop
chat mau dugc tao thanh nay ty 1é thuéin véi hoat
36 clta AChE. Dya vao xdc dinh 46 hép thy ca
mau thir & 412 nm & danh gia hoat tinh cia AChE.

Tién hanh phuong phap: Céc dich chiét duge
thir va chét chizng durong (berberin chiofid) disge
hoa tan trong dimethyl sulfoxid (DMSO). Hn hop
phan (g bao gdm 140 pL dung dich dém nati
phosphat 0,1 M {pH 8,0); 20 pL dung dich thi &
céc ndng 3 khac nhaw va 20 pt dung dich enzym
AChE 0,25 W/mL. Tron déu va dem 0 15 phit tai
25°C. Sau 44, thém 10 pl dung dich DTNB 2,5 mM
va 10 pL ATCI 2,5 mM va tron deu. Tiép tye 0 hdn
hop trong 10 phiit & 25°C. Sau dd, dung dich duge
do d¢ hép thy & bwdre song 412 nm. TAt ¢ cac thi
nghigm dwere 18p lai 3 13n. Phan tram (¢ ché hogt
46 enzym AChE (% 1} dugec tinh thee cdng thike:

Ac- At

Ac— Aot

Wi=

Trong do:

13%: phén tr3m hogt tinh ACHE b tro ché

A, 2 d5 hép thu cia mau chumg (ihong chir 20 pl. dung dich

thir).
Acdp Aép thy eda miu thir.
A, *d¢ hép thu cia mau tring (200 pL dung dich dém natri
phosphat 0,1 M).

Gid b (rc ché enzym ACHE IC,,cia ede mAu ther dee tinh

dyra vio dB th] fog (I deing) vs. % tre ché.

Phwrong phdp xdc dinh dic diém déng hec
re ché enzym AGhE

Ddng hoc e ¢hé enzym AChE ciia phan doan
dich chiét EtOAc dwge tién hanh theo phueng
phap mé ta truoc day. Hén hop phan Gng gbm
140 pL dung dich dém natri phosphat 0,1 M (pH
8,0); 20 L. dung dich thir & cac ndng 48 phan doan
dich chiét EtOAc (0; 0,125; 0,25 va 0,5 mg/mL )
va 20 pL dung dich enzym AChE 0,25 IU/mL. Trdn
d&u va dem 0 15 phit tar 25°C. Sau do, thém 10
L dung dich DTNB 2,5 mM va 10 L véi cac ndng
d% khac nhau cda co chit ATCI (5; 2,5; 1,25 mM)
va trdn déu. Tién hanb do a6 hap thy dung dich
duec & bude séng 412 nim trong vong 5 phot, TA
ca cac thi nghiém duroc 13p fai 3 1An. Sir dyung cac
db thi 1[ATCI] va 1V (1/td¢ dd phdn Gng) (84 thi
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Lineweaver — Burk) dé xac dinh kiéu @ong hac tre
ché enzym. Hang sé (rc ché Ki dwgc xac dinh 13
didm giao clia cée durérng [ndng dé phan doan dich
chiét EtOAC] vs. 1V (1t6c dd phan tmg) (dd thi
Dixon - Dixon plot).
Xir ly 86 ligu

Cac sb liéu nghién cou duoc xr Iy théng ké
theo phwong phép ttest student st dyng phan
mém SigmaPlot 10 (Systat Software Inc, My). 56
fidu dugc bidu dién dudi dang X & SD. Sy khac
biét ¢& y nghia khi p < 0,05.

Két qua va ban luan

1w

% Uc ché AChE

v oe 20 12
log (Wdng 34) (pgimL)
Hinh 1: DO thj biéu dién khé ndng (e ché hoat do
enzym AChE cia céc phén doan dich chiét tir thach
tung réng cua. Gia trf IC, cua céc phén doan dich
chiét dupc tinh dua vaa do thi va
chuyén tirlog [ug/mt ] sang pg/mt..

AChE chi) yéu ¢6 wong hé than kinb trung
wong va vai trd chinh 13 thily phan ACh, thanh
choline. Bénh Iy hoc cda Alzheimer lién quan dén
sy thigu hyt ACh treng ndo. Ue ché AChE la mét
trong cac dich quan treng dé diu tr cac chaing
rdi loan thadn kinh va dé& tim kiém cdc hop chat
méi trong didu trj Atzheimer &, Tac dung (e ché
enzym AChE clia c&c phan doan dich chiét durgc
nghién ciru biing phwrong phap Eliman’s. Phurong
phap nay st dyng co cht la acetylthiocholin odid.
Khi acetytthiocholin iodid bj thiy phan do enzym
AChE 120 ra thiocholin va chat nay phan (rng voi
5-5'-dithiobis-2-nitrobenzoic (DTNB) tao ra sdn
phém mau vang. Bang 1 tom tat gia tr IC, cla cac
phan doan dich chiét va berberin clorid. Tac dyng
e ché AChE clia cac phan doan dich chiét ting
dAn theo nding d5. Phan doan dich chiét EtOAc va
n-BUOH cho thdy c6 kha nang trc ché cao nhat voi
IC, 12 89,96 + 3.42 va 101,81 £ 5,14 ug/mL so véi
ching duwong berbenn clorid 14 0,201 £ 0,05 pg/
mL. Ph&n doan n-hexan cb tac dyung Gc ché enzym
AChE thép nhit voi 1C,, 13 204,77 & 4.15 pgimL.
Mét s& nghién elru ciing sir dyng berberin clorid
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Khi niing trc ché enzym AChE caa cac phan
doan dich chiét tir thach tling ring cwa
Két qua nghidn ciu duoc thé hign qua bang 1,
hinh 1va 2.
Bang 1: Gid trf IC, clia cc phén doan dich chiét i

thach lung rdng cua va berberin clorid
Mau ther ICg (pg/ml )
EtOH 153,821 5,21 _
n-hexan 204,77 4,15
EtQAc 89.96 £3.42
n-BuOH 101.81514
Berberin dond 0,201 +0.05
120
100 . v
m @ -
2
b o~
s . o Benam s
F -
» -
0 1
a4 a2 - 46 4 ac cc 0 e

log ("5"0 o4} pgmL)

Hinh 2: B thj biéu dién kha nding te ché hoat do
enzym AChE cua berberin clorid. Gié tij IC, berberin
clorid duroc tinh dira vao do thi vé
chuyén tirlog [ugiml ) sang ug/mL.

lam chuén deong dé danh gid kha ndng wrc ché
AChE. Ingkaninan va CS. cho thay berberin c¢ thé
e ché AChE véi IC,, 18 0,58 uM trong duong véi
0.194 pg/mL ¥. Gia tri nay gin twong déng voi gia
trj IC, berberin clorid cUa chung t6i.

Déng hoc e ché enzym AChE cua dich
chiét tir thach ting ring cra

Bong hoc e ché enzym AChE cla dich chiét
1y thach tiing rang cura chwa dwgc cong bé tredc
day. Ngoai ra, do phan doan dich chiét EtOAC ¢
gia trj G cao nhét trong cac phén doan dich chiét
nén chung ti si¥ dung phan doan dich chiét nay dé&
nghién ciru dang hot e ché enzym AChE. B th
Lineweaver-Burk md ta ddng hoc trc ché enzym
cila phan doan dich chiét EtOAc. Hinh 3 cho thay
kidu e ché I3 kidu (rc ché hén hop (trong db thi
Lineweaver-Burk thi hé sb gbc =Km/NVmax, diém
giao tryc ox = -1/Km) Hang sd Ki duoc xac dinh
14 gid tri tuyét dbi tir didm giao trén tryc ox ciia
3 duwdng trén dd thi Dixon, dugc vé theo 1/(tbe
dd phan ¢ng) theo ndng dd phan doan dich chiét
EtOAc. Gia i Ki duwere xac dinh theo dd thi hinh 4
12 0,2284 1 0,0053 mg/mi hay 228.4 + 5,3 pg/mL.
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Kidu (re ché hbn hop 12 kidu trc ché ddc trung
cia duge lidu, nguyén nhan Ia do cd chira mét loat
cac hgp chét o6 nhiu con duémg téc dung khac
nhau . Cor ché (¢ ché cho thdy phan doan dich
chiét E1OAC c6 thé canh tranh vai ATC! 6& gén vao
vi Iri li&n két oo chét cia AChE hodc két hgp véi
AChE hodc két hgp vai phirc hop AChE-ATCL.
Trong treémg hgp ATCI & ndng d6 cao, phan doan
dich chiét ¢ thé iién két vao v tri khac clia AChE.
Biéu nay dugc khang dinh khi quan st trén dé thi
théy gid trj Kmax tang va Vmax gidm khi ndng do
phén doan dich chiét EXOAC tang.

Két qua nghién clru nay ciing phi hop v
nhirng nghién ciru tic dyng (e ché enzym AChE
clia thach ting rdng cwa 83 dirge cong bb. Mot
trong cae hop chét chinh clia thach ting ring cea
12 huperzin A. Day la mét chét irc ché manh, dic
higu va thuin nghich véri enzymAChE. 83 ca nhidu
nghign ciru cho thiy huperzin A cb thé tam ting
ciring kha nang nhan thirc trén mot sé md hinh

as

1 [ATC]
Hinh 3: B4 th Lineweaver-Burk cho phéan doan dich
chiét EtOAC.
Kitigu ». 0;0:0,125: ¥_0,25:1' 05 mg/mL phén
doan dich chiét EtOAc. Néng d6 cor chiét ATC) duge
sirdung 13 5; 2,5; 1,25 mM,

Két luan

Nghign clru d3 danh gid duorc tac dung tr¢
ché enzym AChE cia cic phén doan dich chiét
e 14 va than cla thach ting rang cura tréng tai
L&o Cai Két qua cho théy phan doan dich chidt
EtOAC ¢6 tac dung e ché enzym ACHE cao
(IC,, 89.96 + 3.42 g/mL) va idur trc ché dong
hot enzym hdn hop. Két qua nay gei ¥ cho vige
nghién clru sau hon vé thanh phan hoa hoc cia
phan doan dich chidt EXOAC 6é phan tach duoc
hoat chat tinh khidt c6 tigm nang trong phong,
digu tn ¢4c bénh fién quan dén Alzheimer va réi
loan than kinh,
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dong vét khdc nhau ® %, Nghién ciru méi day cia
Ohba T. va CS, da chimg minh dich chiét tir thach
tling réng cwa cla Nhat Ban va thanh phan hoat
chét huperzin A ci thién 8ang ké suy giam nhan
thire trén md hinh in vivo & chudt do scopolamin
gdy ra. Trong thi nghiém nay, chudt dugrc cho uéng
dich chiét thach ting réing cwa (30 mgikg/ngdy)
trong vong 7 ngay 03 ci thign dang ké kha nang
nhain thic nher trc ché AChE M. Trong mét nghién
clru khac, Jiang Wei va cing sip da phan 1ap duee
mét sb hop chit co cAu tic dang huperserin va
cho théy hop chat huperserin E 66 kha nang irc
ché hoat dp AChE cao voi IC,, 186,71 pM MM, Trong
céc phan doan dich chiét cia chung t5i thi phan
Joan EtOAc va BuOH la cac phan doan cd ham
Iwpng cac hoat chét cdu tric huperzin cao hon
so vivi cac phan doan khéc, dac bigt 13 phan doan
EtOAc. Didu nay gidi thich tac dung (rc ché enzym
AChE cao nhét clta phan doan EtOAC so véi cac
phan doan khac.

E
I
<
2
H
£
-
13
3
g
= - 02
[NBng 4& phan doan EtGAC) me/mi
Hinh 4: B6 thj Dixon cho phén doan dich chiét EtOAc
% xéc dinh hing s6 (¢ ché Ki.

Ki higu: »: 1,25, 0: 2,5; Y2 5 mM ATCI. Nong d6 phdn
doan EfOAc duoe sirdung 13 0: 0,125;
0.25:0.5 mg/ml.. Hing $6 Ki duge xéc djnh 12 gia ty
tuyét b ttr didm giao trén truc ox ciia 3 duvng.
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