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Summary 
The aerial parts of Huperzia serrata were extmded with ethand 96% and fractionated with n-hexane, ethyl 

acetate and n-butanol. These obtained ttacttons were evaluated in term of tfie acetylchdinesterase (AChE) 
inhibitory activity by BIman 's coliximettic mettiod. The EtOAc fractions proved ttie sbongest in AChE inhibitory 
activity, MIowed by BuOH fractions and ttie Hexane ones were ttie weakest. The EtOAc ftadions inhibited AChE 
activity in a dose dependent manner vwtii an IC^ value of 89.96 ± 3.42 pg^L. Detailed kinetic analysis indicated 
ttiat EtOAc fractions v/ere mixed inhibition type witii Ki was 228.41 ±5.3 pg/mL Our findings suggested ttiat the 
Huperzia serrata may be a promidng source of AChE inhibitors tor Alzheimer's disease. 

Keywords: Huperzia serrata. acetylchdinesterase inhibitory, extraction, fraction. 

AChE I'l. Thuoc cholinergic vd cde thuoc d i lu tn 
cdc bgnh lien quan den roi loan Uiln kinh chu yeu 
Idm tang liFong ACh trong nao, cd tdc dyng cai 
thi$n khd ndng nhgn thuc. Cac chi t uc che AChE 
nhu tacrin, donepezil, rivastigmin vd galantamln 
Id nhOng thuoc dup-c su dyng frong dieu tti 
Alzheimer, mac dii eb rat nhi lu tdc dyng phy. Ca 
che cua eac hoat d iat ndy Id uc c h l enzym AChE, 
uc c h l qud trinh thuy phan cua ACh. Day Id mpt 
dieh quan trpng ttang vigc phat hibn cde logi ttiuoc 
mdi nhdm dieu tti benh Alzheimer î ' 

Dup'c lidu t if ldu da dugc su dyng frong phdng 
ngira vd dieu ti\ cde tignh khde nhau, trong dd cd 
cdc Chung roi logn Uian kinh. Ddy Id mbt nguon 

Oat van de 
Alzheimer Id bgnh roi logn than kinh cd bieu 

hign m i t ttf nhd, roi logn chuc ndng nhgn thuc, roi 
logn hdnh vi vd cd nhung hogt dpng bat thudng 
ttong cube s6ng hdng ngdy. Ngudi eao tuoi la 
nhung d l i ttrpng chinh bj mde bgnh Alzheimer 
vd cd ddc diem roi logn con dudng sinh hba khdc 
nhau. B^nh nhdn bj Alzheimer cd sy sut giam 
ddng k l lupng acetylcholin (ACh). ACh la mbt 
eh l l dan truyen than kinh trung uang, Injyen tin 
hi§u trong cdc Wie synapsis. ACh bj ttiiiy phdn do 
enzym acetylcholinesterase (AChE), Uianh cholin 
vd acetyl. Nguydn nhdn gdy cdc r l l logn ttian kinh 
nhu b$nh Alzheimer Id do hogt dbng qud muc cua 
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cung cap edc hoat chi t tu nhien phong phii cd 
khd nang cTieu tti ttenh Alzheimer va it tac dyng 
phy. Galantamln Id mpt alkatoid uc che enzym 
cholinesterase phdn lgp tu cdy hoa ttjyet diem 
{Galanttius caucadcus) da dup'c su dung ttong 
dieu tri Alzheimer ^K Y hpc co ttuyen su dung cay 
ttigch tung rang cua de chCra cac bgnh bdm mau, 
rdch ca, s6t vd tdm ttian phan lgp. Huperzin. mdt 
alkaloid, Id mpt ttianh phan chinh cua ttigch lung 
rdng ora. 0 nudc la, lodi cay ndy dup'c tim ttiay 
d vung niii cao nhu Sa Pa (Ldo Cai) vd Sd Lgt 
(Lam Dong). Tren Uie gidi da cd mdt so nghien cuu 
lien quan d in lac dyng dieu tn. Alzheimer cua ttigch 
tting rang cua. Tuy nhien tgi Viet Nam ttii chua cb 
ddnh gid ndo ve tac dyng uc che enzym AChE a ia 
thgch hing rang cua ttong tai \Agt Nam. Do db, 
ttong nghien cuu ndy chiing tdi ddnh gid kha nang 
bdo vg ttiln kmh cua thgch lung rdng cua ttlng lgi 
Vigt Nam de dieu trj Alzheimer vd cdc t>0nh thodi 
hba th in kinh khac Uibng qua khd ndng uc che 
AChE eiia cac djch chiet tu la va ttian cua thgch 
tung rdng cua. 

Nguyen ll^u va phuong phap 
Nguyen Mgu 

Nguydn li#u dung trong nghien euu bao g i m Id 
vd thdn cdy thgch liing rdng o ra dup'c thu mua tgi 
Sa Pa. Ldo Cai vdo Uidng 6 nam 2015. Mdu dup'c 
xdc djnh ldn khoa hpc Id Huperzia senate (Thunb. 
ex Munay) Trevis bdi PGS.TS. Nguyen Thanh Hdi, 
Khoa Y Dupc. DH Quoc gia Hd Npi. Mdu nghien 
cuu hi§n dupe luu glu tgi Khoa Y Dupx:, OH Quic 
gia Hd Nbi. M i u dupc li0u (1 kg) dupc ngdm trong 
ethanol 96% (3 l l n . m6i l l n 3 L) d nhigt dp phbng. 
Djch chilt dupe Ipc qua gi ly lpc vd gpp lai. c6 djch 
chi l l b ing d t quay dudi dp sui t gidm ttiu dupe 
87,5 g cdn ethanol. Hba cgn vdi khoang 50 mL 
nudc d t rbi chiet phdn dogn l ln lup l vdi n-hexan, 
eUiyl acetat vd n-butanol (mbi dung mdi 3 lan mdi 
l ln 600 mL). Cdn tCr djch ehilt ettiyl acetat (11,8 g), 
n-butanol (9.1 g), n-hexan (5,9 g). 

Hda ch i t , dung mbi 

5.5-Dithio-bis-(2-nitto) benzoic add (DTNB) 
(Himedia. An ©b). acetylttiiocholin iodid (Sigma. 
Singapore), acetylcholinesterase (Sigma. 
Singapore), berbenn chlorid (Himedia, An Ddi 
Cdc dung mbi cdng nghi$p bao gbm n-hexan, ettiyl 
acetat (EtOAc), n-butanol, ettianol (EtfDH) vd nudc 
c^t (H3O) (Shouguang, Tnjng Qu6c). 

Phuorng phap nghien cuu 

Phuong phap ddnh gia kha ndng uc che 
enzym AChE 

Phutmg phdp do quang in vitto dung d l ddnh 
gid hogt tinh uc c h l enzym acetylchcJinesterase 
dup'c xdy dyng va su dyng tnang nghien cuu 
l l n dau tien bdi tdc gia Ellman vdo nam 1961 w. 
Nguyen tdc eua phuang phdp nhu sau: Co chit 
acetylttiiocholin iodid (ATCI) b| ttiuy phdn nhd xuc 
tac cua AChE tgo thiocholin. San pham ttiiochoiin 
phan ung vdi thuoc thu add 5-5'-dittitobis-2-
nitrobenzoic (DTNB) tgo ttianh hpp ehit ackl 
5-thio-2-nitro benzoic cd mdu vdng. Lupng hpp 
chat mdu dup'c tgo thdnh ndy ty lg thudn vdi hogt 
dp cOa AChE. Dya vdo xdc djnh db h i p Uiy cua 
m i u thd d 412 nm de ddnh gia hogt tinh cua AChE. 

77en hanh phuong phdp: Cac djch chilt dupc 
thu vd chat chdng duong (tDwt)erin chlorid) dupc 
hba tan trang dimethyl sulfoxid (DMSO). H6n hpp 
phan dng bao gom 140 pL dung djch d^m natti 
phosphat 0,1 M (pH 8,0); 20 pL dung djch ttiu d 
cdc nong d0 khdc nhau vd 20 pL dung djch enzym 
AChE 0,25 lU/mL. Trpn d l u vd dem u 15 phiit t^i 
26°C. Sau dd, thdm 10 pL dung djch DTNB 2,5 mM 
vd 10 M L A T C I 2,5 mM vd ttpn deu. Ti lp tyc li hin 
hap ttong 10 phiit d 25°C. Sau dd, dung djch dupc 
do dp h i p thy d budc sdng 412 nm. T i t d cdc ttil 
nghigm dupe lgp lgi 3 l l n . Phan trdm uc c h l hogt 
dO enzym AChE (% I) dupc tinh theo cdng ttidc: 

A c - At 
% I = X 100 

Ac — Ao 
Trong dd: 
1%: phin trdm hopt tinh AChE biucdii 
A^: dg hip thu cua mau didng (Ididng diira 20 fiL dung djdi 

thif). 
A,: 3d hip thu ciia mdu thu: 
A^ • t^ hip thu cOa mdu trdng (2IX) fiL dung djch ddm natti 

pho^atO,W). 
Gid tri, uc chi enzym AChE tCg^cua cac miu thudugc (/nh 
dpa vao di thj tog (liiu dung) vs. %ucdii. 

PhuKxng phap xdc djnh dpc diim ddng hpc 
iro che enzym AChE 

Dpng hpc uc che enzym AChE ciia phdn dogn 
dich ch i l l EtOAc dupc ttln hdnh ttieo phuang 
phdp mb Id trudc ddy. H6n hpp phdn ung gim 
140 pL dung djeh dem natti phosphat 0,1 M (pH 
8,0); 20 pL dung dich thi> d cdc n6ng db phdn dogn 
djch ehilt EtOAc (0; 0,125; 0,25 vd 0,5 mg/mL ) 
vd 20 pL dung djch enzym AChE 0,25 lU/mL. Trbn 
d l u vd dem u 15 phiit tgi 25°C. Sau db, thdm 10 
pLdung djch DTNB 2,5 mM vd 10 pLvdi d c n l n g 
db khac nhau cua ea ch i t ATCI (5; 2,5; 1,25 mM) 
vd tt^n d l u . T i ln hanh do db h i p thy dung djch 
duyc d budc sbng 412 nm trong vdng 5 phiit. Ti t 
ca cac ttii nghigm dupc ldp Igi 3 l l n . Su dyng cdc 
d l ttij 1/[ATCI] vd IA/ (1/t6c dp phdn ijng) (d l ttij 
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Lineweaver - Burk) d l xdc dinh kieu ddng hpc uc 
che enzym. Hdng so uc che Ki dupc xae djnh Id 
d i lm giao ctia d e dudng [nong dp phdn doan djch 
chiet EtOAc] vs. 1/V (1/t6c dp phan Cmg) (db ttij 
Dixon - Dixon plot). 

Xu> ly so ligu 

Cde so ligu nghien cii-u duac xu ly ttiong ke 
ttieo phuong phdp t-lest student su dyng phan 
m i m SigmaPlot 10 (Systat Softw/are Inc, My). So 
lidu duyc b i lu d i ln dudi dang X ± SD. Sy khac 
bigt cb y nghTa khi p < 0,05. 

Ket qua va ban luan 

^^' 

log (NAna d^l (PSfmL) 

Hinh V.Ddthj biiu diin khd ndng Oc chi hopt dp 
enzym AChE cua cdc phdn dopn djch chiit tu thpch 
tung rdng cua. Gid tq IC^cua cdc phdn dopn djch 

chiit dugc tinh dpB vdo dd thi vd 
chuyin tir log [pg/mL] sang pg/mL. 

AChE chu y l u d trong hg th in kinh trung 
uang vd vai tt^ ehinh Id thuy phdn ACh, ttidnh 
choline. B^nh ly hpe cua Alzheimer lien quan d i n 
sy thi lu hyt ACh frong ndo. (yc c h l AChE Id mdt 
trong edc dich quan trpng de d i lu trj cdc chung 
nil logn th in kinh vd d l ttm ki lm cdc hop chi t 
mdi trong d i lu trj Alzheimer '*'. Tdc dyng uc che 
enzym AChE ciia cdc phdn dogn djch c^i l t dt/pc 
nghidn cuu b ing phuang phdp Ellman's. Phuang 
phdp ndy su dyng ca chat Id acetylthiocholin iodid. 
Khi aeetytUiiocholin iodid bj thiiy phdn do enzym 
AChE tgo ra thiocholin vd chat ndy phan ung vdi 
5-5'-dithiobis-2-nitti3benzoic (DTNB) tao ra san 
ph im mau vang. Bang 1 tbm tdt gid tti ICj^ cua cdc 
phdn dogn djch ehilt vd berbenn clorid. Tdc dyng 
dc c h l AChE d a cde phdn dogn djeh chiet lang 
d i n theo nbng db- Phdn dogn djch chiet EtOAc va 
n-BuOH cho ttily cd khd ndng uc che cao nhi t vdi 
\C^ Id 89,96 ± 3,42 vd 101,81 ± 5,14 pg/mL so vdi 
chung duang tjertienn clorid Id 0,201 ± 0,05 pg/ 
mL. Phdn dogn n-hexan cd tdc dyng ue che enzym 
AChE Ui lp nhi t vdi IC^^Id 204.77 ± 4,15 pg/mL 
Mbt sA nghidn cuu cung su dyng bertwrin clorid 

Kha nang ijpc che enzym AChE cua d c phan 
doan d jch chiet tip thach tung rang cua 

Ket qua nghien cuu duac the hien qua bang 1, 
hinh 1 vd 2. 

Bang 1: Gia ttj IC^ cua cdc phiin dopn dich chiit tir 
tiiadi tiJng rdng cua va berijerin dorid 

Mau thir 
EtOH 

n-hexan 
EBAc 

n-BuOH 
Berterinctond 

IC„(ijg/mL) 
153,8215.21 
204,7714,15 
89,9613,42 
101,8115,14 
0,20110,05 

log (Hiivg «>) (vglmL) 

Hinh 2: €)d tiij biiu didn kha ndng ire chi hopt dp 
enzym AChE cua berixrin dorid. Gid trj IC^berberin 

dorid dugc tinh dpa vao do thj vd 
chuyen tir log ^g/mL] sang pg/mL 

Idm chuin duang de ddnh gid kha ndng uc che 
AChE. Ingkaninan vd CS. cho ttiay berberin cb the 
uc che AChE vdi ICj^ Id 0,58 pM tuang duong vdl 
0,194 pg/mL '^. Gid tti nay g i n tuang d ing vdi gid 
trj \C^ bertierin clorid eua ehiing tdi. 

D^ng hpc u>c che enzym AChE ci ia djch 
chiet tip thgch tung rang cua 

Dpng hpc uc ehe enzym AChE ciia djch chiet 
tu thgch tting rdng cua chua dupe cbng b6 trude 
ddy. Ngodi ra, do phdn dogn d|ch chiet EtOAc cd 
gid tri IC^cao nhat trong cdc phdn dogn djch chiet 
ndn chiing tdi su dyng phdn dogn djch chiet ndy d l 
nghidn cuu dpng hpc uc c h l enzym AChE. Do thj 
Lineweaver-Burk md ta dpng hpc dc c h l enzym 
cua phan doan djch chi l t EtOAc. Hinh 3 cho thay 
kieu uc che la kieu uc c h l h i n hpp (trong d6 thj 
Lineweaver-Buri< thi hd so gdc =KmA/max, diem 
giao tt\ie ox = -1/Km) Hdng so Ki dupe xdc dinh 
Id gid tti tuygt doi tu d i lm giao trdn fryc ox d a 
3 dudng fren do ttij Dixon, dupc ve theo 1/(t6c 
dp phdn ung) theo nong dp phdn dogn djch chi l t 
EtOAc. Gid tri Ki duac xde ^nh theo do thi hinh 4 
Id 0,2284 ± 0,0053 mg/mL hay 228,4 ± 5,3 pg/mL. 

TAPCHI DVXfC HQC - 11/2016 (S6 487 N.\M 56) 



• Nghien CIFU - Ky thuat 
Kilu uc che hon hpp la kieu CPC che dac tnjng 

d a duyc ligu, nguyen nhdn Id do cd chua mdt logt 
cde hpp chat cd nhieu con dudng tac dung khde 
nhau ^. Ca che uc che cho ttiay phdn dogn djch 
chiet EtOAc cd t h i canh tranh vdi ATCI de gdn vdo 
vj tti lien k i t co chat d a AChE hodc k i t hyp vdi 
AChE hodc ket hap vdi phuc hap AChE-ATCI. 
Trong ttirdng hpp ATCI d nong do cao, phan doan 
djch chiet d the lien ket vdo vi tti khdc d a AChE. 
Di lu ndy dupc khdng <^nh khi quan sdt fren do Ihj 
Uily gid trj Kmax tdng vd Vmax giam khi nong dp 
phdn dogn djch chiet EtOAc tang. 

Ket qud nghien cuu ndy cung phu hap vdi 
nhung nghien cuu tde dyng t>c che enzym AChE 
cua ttigch tiing rang cua da duoc cbng tto. Mpt 
ttong d c hpp chat chinh d a ttiach hing rang cua 
Id huperzin A. Ddy Id mpt chat uc che manh, dgc 
higu va ttiugn nghjch vdi enzym AChE. Od cb nhi lu 
nghidn cuu eho thay huperzin A cd ttil Idm tdng 
cudng khd nang nhdn thuc fren mdt so md hinh 

dpng vat khac nhau ^ ^ . Nghien cuu mdi ddy aia 
Ohba T vd CS. da chung minh djch chiet tt> ttigch 
hing rdng eua eua Nhgt Ban vd Uidnh phin hogt 
chat huperzin A d i thign dang k l suy giam nh§n 
ttiuc tren mb hinh in vivo d chupt do scopolamin 
gdy ra. Trong thi nghiem nay, chuOt duyc cho uing 
djch chiet thgch tiing rang cua (30 mg/kg/ngdy) 
trong vbng 7 ngay da d i ttiien ddng k l khd ndng 
nhdn thue nhd uc c h l AChE f"̂ . Trong mbt nghiln 
CLKU khac, Jiang Wei vd epng sy da phdn ldp dupc 
mpt so hpp chat eb d u ttiic dgng huperserin vd 
eho ttiay hpp chat huperserin E d khd ndng uc 
che hogt dp AChE cao vdi ICg^ Id 6,71 pM ' " i . Trong 
d c phdn dogn dich chiet d a ehiing tbi ttii phdn 
doan EtOAc vd BuOH Id cdc phdn dogn eb hdm 
Iupng d c hogt chat d u tnic huperzin cao han 
so vdi d e phan dogn khac, dde bi$t Id phdn dogn 
EtOAc. Dieu ndy giai ttiich tac dyng i>c c h l enzym 
AChE eao nhat eua phdn doan EK^Ac so vbi cdc 
phan dogn khac. 

1/ [ATCIl m M ' 

Hinh 3: Di thi Uneweaver-Burii cho pban dopn dich 
chiit EtOAc. 

Kihieu : 0; o: 0.125: r. 0.25; A: 0.5 mg/mL phdn 
dopn djch chiit EtOAc. Ning dd ca chit ATCI dur;^ 

sir dpng Id 5; 2,5; 1.25 mM. 

Ket lu$n 

Nghien cuu da ddnh gid dupe tdc dyng uc 
c h l enzym AChE cua cac phdn dogn djch chiet 
tu Id vd ttidn cua thgch tung rdng cua t r ing tgi 
Ldo Cai K i t qua cho th iy phdn dogn dich chi l t 
EtOAc cb tdc dyng dc c h l enzym AChE cao 
( IC„ 89,96 ± 3,42 pg/mL) va k i lu ue c h l dpng 
hpc enzym h in hpp. K i t qua nay gyi y cho vigc 
nghidn cuu sdu han v l ihdnh phin hba hpe ciia 
phdn dogn dich chi l t ElOAc d l phdn tdch dupc 
hogt chi t tinh khi l t cd t i lm nang frong phbng 
d i lu in cde bgnh lidn quan d i n Alzheimer vd r l l 
logn than kinh. 

X-

0 4 

o>-

-0.2 • 

-0.2 • 

y 

) 02 

^y 

:r^ 
0« 0 

[Nonedo phan doanEtOAc] mE/mL 

Hinh 4: Do thj Dixon cho phan dopn djch chiit EtOAc 
di xdc dinh hdng so uc chi Ki. 

Kihidu:.; 1.25; o: 2.5; T ; 5 mMATCI. Ning ddphdn 
dopn EtOAc dugc su dung Id 0; 0.125; 

0,25; 0.5 mg/mL Hdng sd Ki dupc xdc djnh Id gid ti} 
tuydt dii tir diim giao tien tipc ox cua 3 dudng. 
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