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Acethylcholinesterase (AChE) inhibitors have been used in the treatment of Alzheimer’s disease (AD). 
Currently, the only effective treatment for AD disease targets the cholinergic system using anti-cholinesterase 
compounds. AD is progressive, degenerative disease characterized by memory loss, language deterioration, 
poor judgment, impaired visuospatial skills etc.  

There are a few synthetic medicines, e.g. tacrine, donepezil and the natural product-based rivastigmine 
and galantamine to treat cognitive dysfunction and memory loss associated with AD. These approved drugs 
are limited in use due to their adverse side effects such as gastrointestinal disturbance and bioavailability 
problems. There still is great interest in fi nding better AchE inhibitors.

We have screened in this study the anti-acethylcholinesterase effects of 87 samples, which prepared from 
different parts of 43 plant species. Methanolic extracts of nine plants, namely Patrinia rupestris, Numpaea 
candida, Lespedeza hedysaroides, Pachypfeurum alpinum, Leontopodium Leontopodioides, Nonea pulla, 
Leontopodium compestre, Gypsophilea patrinii and Abies sibirica showed potent effect, their inhibition ratios 
were  39.65%, 42.22%, 38.06%, 40.55%, 38.82%, 35.1%, 35.85%, 35.3 % and 53.01%, respectively.

Our research shows that some Mongolian medicinal plants have anti-acetylcholinesterase activity, 
furthermore investigations needed to isolate pure bio-active compounds from these active plants and determine 
their chemical structures.
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Оршил
Îðãàíèçìä õîëèíýðãèéí ñèñòåìèéí ãàæóóäëûí ¿åä 

Alzheimer-èéí ºâ÷èí ¿¿ñäýã (1) áà íàñ àõèñàí õ¿í àìûí 
äóíä èõýâ÷ëýí òîõèîëääîã. Ýíý ºâ÷èí îé ñàíàìæàà 
àëäàõ àíõíû øèíæ òýìäãýýð èëýð÷ (2) óëìààð õýë 
ÿðèà, ñýòãýõ ÷àäâàð ìóóäàõ, îðîí çàéã áàðèìæààëàõ 
÷àäâàðàà àëäàõ çýPPðãýýð îþóí óõààíû õîìñäîëä 
õ¿ðãýäýã (3). Àöåòèëõîëèíýñòåðàçà ôåðìåíòèéí 
èäýâõèéã äàðàíãóéëàõ ¿éë÷ëýëòýé ýìèéí áýëäìýëèéã 
Alzheimer-èéí ºâ÷íèé ýì÷èëãýýíä õýðýãëýæ áàéíà. 
Òàêðèí (tacrine), Äîíåïåçèë (donepezil) çýðýã öººí 
òîîíû ñèíòåòèê ýì, áàéãàëèéí ãàðàëòàé Ðèâàñòèãìèí 
(rivastigmine), Ãàëàíòàìèí (galanthamine) çýðýã  ýìèéã 
Alzheimer-èéí ºâ÷èíòýé õîëáîîòîéãîîð îé ñàíàìæàà 
àëäàõ çýðýã ìýäðýëèéí ýñèéí õýâèéí ¿éë àæèëëàãààíû 
àëäàãäëûã ýì÷ëýõýä õýðýãëýæ áàéíà. Ãýâ÷ ýäãýýð 
ýì¿¿ä ãàæ íºëºº èõòýé òóë õýðýãëýý íü õÿçãààðëàãäìàë 
áàéäàã (4). Ôèçîñòèãìèí (physostigmine), òàêðèí çýðýã 
àöåòèëõîëèíýñòåðàçà ôåðìåíòèéí èíãèáèòîðóóä 
ýëýã õîðäóóëàõ ãàæ íºëººòýé áîëîõ íü òîãòîîãäñîí 
(5). Õàðèí ãàëàíòàìèí èë¿¿ ñîíãîìîë ¿éë÷èëãýýòýé 
áºãººä îäîîãèéí áàéäëààð Àâñòðè óëñàä ýì÷èëãýýíä 
õýðýãëýõèéã çºâøººðñºí ýì  þì (6). 

Ç¿¿í ºìíºä àçèéí îðíóóäàä îëîí ìÿíãàí æèëèéí 
ºìíººñ îé ñàíàìæ ñàéæðóóëàõ çîðèëãîîð ýìèéí 
óðãàìëûã õýðýãëýñýýð èðæýý. Çàðèì ôàðìàêîëîãèéí 

ñóäàëãààãààð óðãàìëààñ àöåòèëõîëèíýñòåðàçà  
ôåðìåíòèéí èäýâõèéã äàðàíãóéëàõ ¿éë÷èëãýýòýé   øèíý 
áîäèñûã íýýæ èëð¿¿ëýõ ñóäàëãààíû àæèë õèéãäñýýð 
áàéíà. Æèøýýëáýë: Ñîëîíãîñûí õ¿í îðõîîäîé (Panax 
gensing) íü îé óõààí ñàéæðóóëàõ ¿éë÷ëýëòýé, Huperzia 
serrata -ààñ ÿëãàñàí ãèïåðçèí À (hyperzinA) (7), Riniera 
saria-ààñ ÿëãàñàí çàðèì àëêèëïèðèäèíèé ïîëèìåðóóä 
(alkylpiridinium polymers), Eudia rutaecarpa-ààñ ÿëãàñàí  
äåãèäðîýâîäèàìèí (dehydroevodiamin) áîëîí Corydalis 
ternate-ààñ ãàðãàñàí ïðîòîïèí (protopin) (8) çýðýã 
àöåòèëõîëèíýñòåðàçà ôåðìåíòèéí èíãèáèòîðóóäûã 
ñóäàëãààãààð èëð¿¿ëñýí áîëîâ÷ ýäãýýð íü áèîçîõèöîë 
áàãà, ãàæ íºëºº èõòýé (9) òóë õýðýãëýýíä ºðãºí 
íýâòðýõã¿é áàéíà. Èéìä ýäãýýðýýñ èë¿¿ ñàéí ¿éë÷ëýëòýé 
àöåòèëõîëèíýñòåðàçà ôåðìåíòèéí èíãèáèòîðûã 
áàéãàëèéí ãàðàëòàé ò¿¿õèé ýä, ÿëàíãóÿà óðãàìëààñ 
èëð¿¿ëýõ ÷èãëýëèéí ñóäàëãàà íýëýýä ñîíèðõîë òàòàõ 
áîëëîî. Áèä ýíý ñêðèíèíã ñóäàëãààãààð ìàíàé îðîíä 
óðãàäàã çàðèì ýìèéí óðãàìëûí àöåòèëõîëèíýñòåðàçà 
ôåðìåíòèéí èäýâõèéã äàðàíãóéëàõ ¿éë÷èëãýýã 
ñóäàëëàà.

Материал, арга зүй
Áîäèñ óðâàëæ:
Òðèçìà áóôåð, àöåòèëõîëèíýñòåðàçà ôåðìåíò 

- AChE, àöåòèëõîëèí èîäèä-Ach, DTNB (5.5´- Dithiobis-
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(2- nitrobenzoic acid)) çýðãèéã Sigma-Aldrich Chemie 
GmbH, àíàëèçûí öýâýð ìåòàíîë áîëîí  áóñàä óðâàëæèéã 
äîòîîäûí õàíãàí íèéë¿¿ëýã÷ êîìïàíèóäààñ òóñ òóñ 
õóäàëäàí àâñàí áîëíî.

Áàãàæ, øèë ñàâ: Ãýðëèéí øèíãýýëòèéã UV-VIS 
Spectrometer-160 ( Shimadzu, Japan) áàãàæààð õýìæèâ.

Ýìèéí óðãàìëûã ò¿¿æ, áýëòãýõ: Ñóäàëãààíä àâñàí 
óðãàìëóóäûã õàíãàé, õýýð, ãîâèéí á¿ñë¿¿ðýýñ 2008 îíä 
ò¿¿æ ñ¿¿äýð ãàçàð àãààðò õàòààæ áýëòãýñýí. Óðãàìëûã 
ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýíãèéí ýðäýì  øèíæèëãýýíèé 
àõëàõ àæèëòàí  ×.Ñàí÷èð òîäîðõîéëñîí.

Óðãàìëûí õàíä  áýëòãýõ:
Óðãàìëûã ýðõòýí á¿ðýýð íü ÿëãàæ æèæèãëýí 

ìåòàíîëîîð 1:10 (ãð/ìë) ãóðâàí óäàà, õàíäëàõ á¿ðäýý 4 
õîíîã òàâüæ õàíäëàí íèéëáýð õàíäûã âàêóì íýðýã÷ýýð 42-
450Ñ-ä íýðæ õóóðàé ºòãºí õàíä ãàðãàí àâñàí. 

Àöåòèëõîëèíýñòåðàçà ôåðìåíòèéí ýñðýã èäýâõèéã 
òîäîðõîéëîõ.

Ýëëìàíû áîëîâñðóóëñàí êîëîðèìåòðèéí àðãààð 
òîäîðõîéëñîí (10). 0.0020ãð óðãàìëûí äýýæèéã 2ìë 
DMSO-ä óóñãàæ 1000ìêã/ìë êîíöåíòðàöèòàé äýýæ óóñìàë 
áýëòãýíý. 1.9ìë áóôåð óóñìàë ðóó äýýæ óóñìàëààñ  
20 ìêë, AchE 40ìêë-èéã àâ÷ íýìíý. 30 ìèíóòûí òóðø 
õºðãºã÷èíä  (40C)  óðüä÷èëñàí ºñãºâºðëºëò õèéíñíèé 
äàðàà DTNB 20ìêë, ACh 20ìêë –èéã íýìñýíýýð ôåðìåíò 
ñóáñòðàòûã çàäëàõ óðâàë ýõýëíý. Ñóáñòðàòûí çàäðàëààð 
¿¿ññýí á¿òýýãäýõ¿¿í íü DTNB-òýé ºíãºò íýãäýë ¿¿ñãýíý. 
Øèíæèëæ áàéãàà äýýæ Àöåòèëõîëèíýñòåðàçèéã 
äàðàíãóéëàõ èäýâõèòýé áîë ñóáñòðàòûí çàäðàë áàãà 
áàéõ áà òýð õýìæýýãýýð ºíãºò íýãäýë áàãà ¿¿ñíý. Äýýæèéí 
ãýðëèéí øèíãýýëòèéã 412íì-èéí äîëãèîíû óðòàä  0, 
5, 10 äàõü ìèíóòàä õýìæèíý. Àöåòèëõîëèíýñòåðàçà 
ôåðìåíòèéã äàðàíãóéëàõ èäýâõèéã äàðààõ òîìü¸îãîîð 
òîîöîæ ãàðãàíà.

¯ð ä¿íã òîîöîîëîõ:

Äàðàíãóéëàõ %=100õ(À10õÿíàëò -▲Àäýýæ )/ À10õÿíàëò
À-øèíãýýëò
▲À= À10õÿíàëò – À00 ìèí

Судалгааны үр дүн, хэлцэмж

Áèä ýíýõ¿¿ ñóäàëãààãààð 15 îâãèéí 43 ç¿éë 
óðãàìëûí 87 äýýæèíä Àöåòèëõîëèíýñòåðàçà ôåðìåíòèéã  
äàðàíãóéëàõ èäýâõèéã øàëãàñàí.  ¯ð ä¿íã Õ¿ñíýãò 1-ä 
¿ç¿¿ëýâ.

Хүснэгт 1. Ацетилхолинэстераза ферментийг 
дарангуйлсан идэвхийн үр дүн

Îâîã Ç¿éë Ýðõòýí Äàðàíãóéëàõ 
èäýâõè(%)

Boraginacea

Cynoglassum 
divaricatum Steph. 

èø 16.66
¿ð 27.7

Lappula consanguinea 
(Fisch.et Mex). Gurke. 

èø -
íàâ÷ 24.16

Nonea pulla L. DC. èø 35.01
Chenopodiaceae Axyris prostrata L. èø -

öýöýã, 
íàâ÷

-

¿íäýñ -

Compositae Cirsium esculentum L. íàâ÷ -
Cirsium incanum öýöýã -

èø -
Erigeron acer L. íàâ÷ 23.0

¿ð -
¿íäýñ -

Galatella dahurica (DC). íàâ÷, 
öýöýã

25.26

èø -
Leontopodium 
campestre (Ldb). 

íàâ÷ 15.5
öýöýã 35.85

èø 11.9
¿íäýñ 35.09

Leontopodium 
leontopodioides (Willd). 
Beauvd. 

öýöýã, ¿ð 38.82
èø -

Senecio ambraceus 
(Takcz). 

èø -

¿íäýñ -
Senecio nemorensis L. èø -
Solidago dahurica 
Kitag. 

èø 21.0
öýöýã 22.2

Sonchus arvensis L. íàâ÷ -
öýöýã 28.7
èø -
¿íäýñ 29.2

Thanacetum vulgare  L. öýöýã 27.3
èø -
íàâ÷ -

Cruciferae Arabis pendula L. èø -
íàâ÷ -

Ptilotrichum ternuifolium 
(Steph) C.A.Meg.

¿íäýñ -
íàâ÷,öýöýã -

Sisymbrium loeselii L. öýöýã 22.5
èø -
íàâ÷ 25.3

Gramineae Achnaterum splendens 
(Trin) Nevski.  

íàâ÷ -
èø -

Gypsophylla patrinii Ser. ¿íäýñ 35.3
èø -

Elymus chinensis (Trin) 
Keng. 

íàâ÷ -

 Labiateae Stachys palustris  L. èø,¿íäýñ -
íàâ÷ -

Dracocephalum 
ruyschiana  L. 

öýöýã, 
íàâ÷

28.24

èø -

Lagopsis supina (Steph) 
ik-Gal. 

¿íäýñ -
èø -
íàâ÷, 
öýöýã

-

Leonurus deminutus 
Krecz. 

èø -
íàâ÷, 
öýöýã

-

Mentha arvensis L. íàâ÷, 
öýöýã

-

èø -

Amethystea coerulea L. èø -

öýöýã -

¿íäýñ -

Galeopsis bifi da L. èø -

íàâ÷,öýöýã -
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Legumibasae Lespedeza 
hedysaroides (Pall) 
Kitag. 

íàâ÷ -

èø -

¿íäýñ 38.06
Nympthaeaceae Nymphaea candida ãàçðûí 

äýýä õýñýã
42.22

Papaveraceae Corydalis sibirica (L.F) 
Pers.

ãàçðûí 
äýýä õýñýã

22.6

Pinaceae Abies sibirica ãàçðûí 
äýýä õýñýã

53.01

Ranunculaceae Leptopyrum 
fumarroides L. 

íàâ÷ 31.1

Rosaceae Agrimonia  pilosa (Ldb.)  ¿íäýñ 19
öýöýã, 
íàâ÷

23.94

èø 14.49
Cotoneaster 
melanocarpa Lodd.

èø -

Filipendula ulmaria (L) 
Maxim. 

èø -
íàâ÷,öýöýã -

Potentilla astragalifolia 
Bge. 

ãàçðûí 
äýýä õýñýã

28.57

Rubiaceae Rubia cordifolia L. íàâ÷ 17.1

Umbeliferae Angelica decurrens 
(Lbd) B. Fedtsch. 

íàâ÷ 18.75

¿ð 21.9
èø -

Carum buriaticum Turc. èø -
Heracleum dissectum 
(Ldb). 

öýöýã, 
íàâ÷

16.66

èø 28.31
Pachypfeurum alpinum 
(Ldb). 

¿íäýñ 40.55
èø, íàâ÷ -

Valerianaceae Patrinia rupestris (Pall). èø,¿íäýñ 39.65
íàâ÷ 32.41

- èäýâõèã¿é

Õ¿ñíýãòýýñ õàðàõàä Patrinia rupestris –èéí íàâ÷ 
32.41%, èø ¿íäýñ 39.65%, Nymphaea Candida-èéí 
ãàçðûí äýýä õýñýã 42.22%, Lespedeza hedysaroides 
–èéí ¿íäýñ 38.06%, Pachypfeurum alpinum-èéí ¿íäýñ
40.55%, Leontopodium Leontopodioides–èéí öýöýã-
¿ð 38.82 %, Nonea pulla-èéí èø 35.1%, Leontopodium 
compestre-èéí öýöýã 35.85%, ¿íäýñ 35.05%, Gypsophilea 
patrinii-èéí  ¿íäýñ 35.3%,  Abies sibirica-èéí ãàçðûí 
äýýä õýñýã 53.01%-èéí èäýâõòýé áàéãàà íü ñîíèðõîë 
òàòàæ áàéíà. Ìºí Tanacetum vulgare – èéí öýöýã 
27.3%, Galatella dagurica-èéí öýöýã-íàâ÷ 25.26%%, 
Sonchus arvensis-èéí öýöýã 28.7%, Dracocephalium 
ruischiana-èéí öýöýã-íàâ÷ 28.24%, Heracleum dissectum-
èéí èø 28.31%, Gynoglossum divaricatum-èéí ¿ð 
27.7%, Leptopyrum fumaroides-èéí íàâ÷ 31.1%-èàð 
òóñ òóñ àöåòèëõîëèíýñòåðàçà ôåðìåíòèéí èäýâõèéã 

äàðàíãóéëæ  áàéëàà. 11 äýýæèíä èäýâõè ñóë èëýðñýí áà 
áóñàä äýýæèíä îãò èëðýýã¿é. 

Ìîíãîë îðíû çàðèì ýìèéí óðãàìëûí 
Àöåòèëõîëèíýñòåðàçà ôåðìåíòèéí èäýâõèéã 
äàðàíãóéëàõ ¿éë÷èëãýýã ñóäàëñàí ä¿íãýýð 35%-èàñ 
äýýø èäýâõèòýé 9 óðãàìàë áàéãààã òîãòîîñîí áºãººä 
öààøèä ýäãýýð óðãàìëóóäààñ èäýâõòýé íýãäëèéã 
öýâðýýð ÿëãàí àâ÷ õèìèéí á¿òöèéã òîãòîîõ, óëìààð 
õýðýãëýýíä íýâòð¿¿ëýõ áîëîìæèéã ýðýëõèéëýõ ñóäàëãààã 
¿ðãýëæë¿¿ëýí õèéæ áàéíà.  

Талархал:
Óã ñóäàëãààã ÿâóóëàõàä ¿íýòýé çºâëºãºº ºã÷ çàðèì 

óðâàëæ áîäèñîîð òóñàëñàí Àâñòðè Óëñûí Ãðàöûí 
Èõ Ñóðãóóëèéí ïðîôåññîð A.H.Brantner-ò òàëàðõàë 
èëýðõèéëæ áàéíà. Ñóäàëãààíû àæëûí çàðèì õýñãèéã 
ßïîíû Õîíäà Ñàí (Honda foundation)-ààñ ñàíõ¿¿æ¿¿ëñýí 
áîëíî.
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