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LOI CAM DOAN

T61 xin cam doan Luan an nay la cong trinh khoa hoc cua riéng t6i dudi
su hudng dan ciia TS. P6 Quyén va PGS. TS. Nguyén Minh Chinh.
Cac sd litu, két qua dugc trinh bay trong luan an la trung thuc, khach

quan va chua ting duoc ai cong b trong bat ky cong trinh nao khac.

Tac gia thuc hién luin an

Hoang Viét Diing



LOI CAM ON

Trong qué trinh thyc hién luan an, t61 da nhan duoc rat nhiéu sy giap 4o
quy bau ctia cac thay co, cac nha khoa hoc cung dong nghiép va ban bé cong tac
tai nhiéu co quan va don vi khac nhau.

Pau tién, t6i xin dugc giri 101 cam on chan thanh nhat ¢én TS. P§ Quyén
va PGS. TS. Nguyén Minh Chinh, hai nguoi thdy ludn tin tinh huéng din va
tao moi diéu kién gitp do toi1 trong sudt qua trinh thyc hién ludn an nay.

Trong qua trinh thyc hién luan an, t6i da luén nhan duogc su phéi hop va
gitip d& ciia cac ca nhan & nhiéu co quan va don vi khac nhau. T6i xin chan
thanh cam on cac thﬁy c0, cac anh chi déng nghi¢p va ban be cong tac tai Bo
moOn Dugc liéu va B moén Thuc vat - Truong Pai hoc Dugc Ha Noi; Trung tam
Dao tao - Nghién ctru Dugc - Hoc vién Quan y; Vién Hoa sinh bién, Vién Sinh
thai va Tai nguyén Sinh vat - Vién Han 1am Khoa hoc va Céng nghé Viét Nam,;
Khoa Duoc, Pai hoc Catholic, Daegu, Han Quéc.

To1 xin gui 101 cam on dén Dang uy, Ban Giam hi¢u, Phong Pao tao Sau
Pai hoc - Truong Pai hoc Dugc Ha No6i; Pang uy, Ban Giam dbc - Hoc vién
Quan y cung cac bd mén va phong ban chirc nang cia hai co quan da ludén tao
diéu kién thuan loi cho toi trong qua trinh hoc tap va thuc hién luan an.

Cudi cung, toi xin giri 10i cam on téi gia dinh, ngudi than va ban be,
nhitng nguoi da luén ¢ bén, dong vién va gitp do to1 vuot qua nhitng kho khan
trong qud trinh hoc tap va nghién ctru.

Xin trin trong cam on tat ca nhiing gitup d& quy bau nay!

Hoang Viét Diing
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Do hap thu (Absorbance)
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid)
Acetylcholin

Enzym acetylcholinesterase

Acetylthiocholin iodid

Rong (broad)
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Cong huong tir hat nhan cacbon 13 (Carbon-13 Nuclear Magnetic Resonance)
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Pon vi quéc té (International Unit)
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PAT VAN PE

Nghién ctru phat trién thudc méi 1a mot qua trinh gian nan, tén nhiéu thoi
gian va chi phi bdi qua trinh nay phai trai qua nhiéu giai doan. Mic du c6 nhiéu
hudng tiép can van dé nghién ctiru khac nhau nhung qua trinh nghién ctru thuong
dugc bat dau vai viée danh gia hoat tinh cia mot luong 16n cac mau duge lidu
hodc hop chét. Giai doan nay mang tinh dinh hudng va dugc goi 1a giai doan
nghién ctru sang loc. O giai doan nay, phuwong phap thir in vitro dugc wu tién st
dung bdi c6 vu diém 1a tién hanh ddéng thoi nhiéu mau, luong miu can cho thir
nghiém it, cho két qua nhanh va chi phi thdp. Mic du vay, dé co thé xay dung
dugc mot phuong phap thir in vitro thi dich phan tir ciia bénh (thu thé, enzym,
protein) phai dugc xac dinh.

Acetylcholinesterase (AChE) 1a enzym c6 mit & khe synap cia hé than
kinh trung wong va c6 vai tro duy tri sy 6n dinh néng do cua chat din truyén
than kinh acetylcholin [10]. Vi viéc Whitehouse 1an dau tién dua ra gia thuyét
vé vai tro cta hé cholinergic ddi véi bénh Alzheimer vao nam 1982, AChE cling
dugc xac dinh 1a mot trong nhitng dich phan ti ddi v4i bénh nay. Trén co s& do,
mot vai phuong phap thir in vitro da duoc xay dung. Trong d6, phuong phap do
quang sir dung thudc thir Ellman dugc st dung kha pho bién trong cic nghién
ctru sang loc tac dung e ché AChE in vitro cua duoc liéu va hop chat hién nay.
Pay ciing 14 hudng nghién ctru thu hit duge sy quan tdm cia nhiéu nha khoa
hoc trén thé gidi bai 2 trong s 5 thude duoc str dung phd bién dé diéu tri bénh
Alzheimer hién nay la Galanthamin  v& Huperzin A &u ¢6 tac dung wc ché
AChE va c6 nguén goc thuc vat [61], [88].

Gan day, két qué nghién cuu sang loc dugc liéu cho théy dich chiét cua
mot s6 loai thudce chi Piper L. nhu: P. lolot C. DC., P. betle L., P. nigrum L... ¢6
tac dung e ché AChE in vitro [17], [63]. Trong mot vai nghién ctru khac, hop



chét piperin (alcaloid phd bién nhét c6 mit trong chi Piper L.) thé hién tac dung
rc ché AChE trén thir nghiém ex Vvivo va tac dung cai thién tri nhd trén thir
nghiém in vivo [38], [143]. Bén canh d6, tiém ning nghién ctru vé chi Piper L.
13 kha 16n boi c6 hon 1.000 loai thudc chi nay phan b trén thé gidi. Chi riéng &
Viét Nam, sb loai thudc chi Piper L. 1a 46 [5], [16].

Xuat phat tir nhitng 1y do trén, chiing tdi tién hanh dé tai: “Nghién ciru
dic diém thwe vat, thanh phin héa hoc va tac dung wc ché enzym
acetylcholinesterase ctia hai loai Piper thomsonii (C. DC.) Hook. f. var.
thomsonii va Piper hymenophyllum Miq., ho Ho tiéu (Piperaceae)” v6i 3 muc
tiéu sau:

1. M6 ta ddc diém hinh thai, x4c dinh tén khoa hoc va mé ta dic diém vi hoc
cua 2 loai nghién ctru.

2. Xac dinh duoc thanh phan héa hoc ctia 2 loai nghién ciu.

3. Trién khai dugc phuong phap va 4p dung dé danh gia hoat tinh tc
ché AChE in vitro cua dich chiét toan phan, dich chiét phan doan va hop chat

phan 1ap dugec tur 2 loai nghién ctru.



Chuong 1. TONG QUAN

1.1. Tong quan vé chi Piper L.
1.1.1. Vi tri phén logi, phén bo va dic diém thwe vit ciia chi Piper L.
1.1.1.1. Vi tri phan loai chi Piper L.

Theo hé théng phén loai thuc vét ctia 3 tac gia gdm: Hutchinson (1974)
[6], Cronquist A. (1988) [40] va Takhtajan (2009) [26], chi Hb tiéu (Piper L.)
duoc xép nam trong ho Hb tiéu (Piperaceae), thuoc bd Ho tiéu (Piperales), phan
16p Ngoc Lan (Magnoliidae), 16p Ngoc Lan (Magnoliopsida), nganh Ngoc Lan
(Magnoliophyta).

Trén thé gidi, ho Ho tiéu (Piperaceae) c6 khoang 2.000 — 3.000 loai [1],
[7], [37]. Su phan nhom ddi véi cac loai va chi cia ho nay cho dén nay van chua
dat duoc su thong nhit. Tac gia Miquel (1843-1844) chia ho nay thanh hai
nhom 1a Piperae gdm 15 chi v4i 304 loai va Peperomeae c6 5 chi voi 209 loai.
De Candolle (1869) xac dinh ho nay gém 2 chi Piper va Peperomia véi trén
1.000 loai. Theo Rendle (1956), ho H6 tiéu gom 2 chi 16n 1a Piper véi trén 700
loai va Peperomia voi trén 600 loai, ngoai ra, con thém 7 chi nho khac. Tuy
nhién, theo Lawrence (1957), ho nay c6 10 — 12 chi véi 2 chi 16n 1a Piper va
Peperomia. Tac gia Burger (1977) ciing dua ra két luan twong tu [70]. Theo
phan loai ciia Takhtajan (2009), ho Piperaceae gdm c6 7 chi [26].

Theo hai tac gia Pham Hoang Ho va Nguyén Kim Pao, ho Ho tiéu phan
bd & Viét Nam c6 5 chi gom: Peperomia, Zippelis, Circaeocarpus, Piper,
Lepianthes, trong do, chi Piper L. c6 46 loai [5], [16].
1.1.1.2. Pdc diém phdn bo chi Piper L. trén thé gidi va ¢ Viét Nam
* Trén thé gici

Chi Piper L. 1a mot thanh vién cua gia dinh ho H6 tiéu (Piperaceae). Voi
s6 luong trén 1.000 loai, chi Piper L. 1a mot trong nhimng chi 16n nhat trong

nganh thuc vat hat kin. Chi ndy phan bb chi yéu ¢ khu vuc nhiét d6i va can



nhiét d6i, tai cac vung nui hodc & tang cdy thip cua cac khu ring 4m nhung
cling c6 thé moc & nhitng khoang dit trong, moc ven song sudi, ven duong
hodc gan khu dan cu [31], [67]. Hau hét cac loai thudc chi Piper L. phan b &
do cao dudi 2.500 m, chi mét sb it loai phan bd & dd cao trén 3.000 m. Céc loai
thudc chi ndy cé thé phan bd mang tinh dic hiru ving hoic phan b rong rii.
Pic diém phan bd cac loai thudc chi Piper L. trén thé gi6i duoc thiy 1d hon ¢
hinh 1.1 va bang 1.1.

a2

200 loai

Amazon
300 loai

5

' Andes 300 loai

=
=\
{

Nhiét déi Chéau Phi
15 loai

Nam Thai Binh Dwong

40 loai

STT| Phanbo | Solwengloai | TLTK
1 | Anbo 45 [60]
2 | Brazil 330 [49]
3 | Ecuador 100 [119]
4 | Honduras 45 [28]
5 | Hong Kong 6 [144]
6 | Thai Lan 38 [31]
7 | Trung Qudc 60 [37]

c

" Rirng Pai Tay Dwong
150 loai

Hinh 1.1. Pic diém phan b céc loai thudc chi Piper L. trén thé gi6i [67]
Bang 1.1. Pic diém phan bé céc loai thugc chi Piper L. & mét s6 nwéc trén thé gioi

Hinh 1.1 cho thay khu vuc nhiét d6i Chau My (gdm Trung va Nam M¥) c6
su phin bd da dang nhét ctia cac loai thudc chi Piper L. va tip trung chi yéu ¢ mot
sO trung tdm da dang sinh hoc nhu: ving rimg nhiét d6i Amazon (300 loai), ving
nai Andes (200 loai), khu vuc Trung My (200 loai). Bimg thtr hai vé sy da dang
loai thudc chi Piper L. trén thé gidi 1a khu vuc Chau A véi s6 lugng khoang 300

4



lodi va noi co it loai Piper L. phan bd nhat 1a ving nhiét d6i Chau Phi véi chi
khoang 15 loai.
* O Viét Nam

Theo hai tac gid Pham Hoang Ho va Nguyén Kim Dao, & nude ta co 46
loi thudc chi Piper L., trong d6, c6 hai loai phan bd rong khip ca nudc gom: P.
betle L. (trdu khong), P. lolot C. DC. (14 16t) va mot loai duoc trong phd bién &
cac tinh phia Nam 1a P. nigrum L. (h6 tiéu). TAy Nguyén 1a ving c6 nhiéu loai
thudc chi Piper L. phan bd nhat véi trén 15 loai. Mot s6 ving khac ciing thiy co
s xudt hién cta kha nhiéu loai thudc chi ndy 13 Vuon Quéc gia Cuc Phuong
(Ninh Binh) va Vuon qubc gia Ba Vi (Ha Noi), ddy ciing chinh 14 hai trong s6
nhimg trung tdim da dang sinh hoc ctia nudc ta. Cac loai thuoc chi Piper L. ¢
nudc ta thudng moc trong rimg am & do cao tir 150 — 1.500 m, thuong gip ¢ do
cao 600 — 1.000 m, ca biét c6 loai gap & do cao trén 1.700 m. Mot s6 it loai phan
bd & gan khu vuc dan cu sinh séng, ven rimg, ven duong [5], [16].
1.1.1.3. Bdc diém thuc vit chi Piper L.

- Dang sbng: cAy bui véi nhitng nhanh thang dung hoic trai rong, cay
leo voi ré moc ¢ d6t, bam vao than cay khac; doi khi c¢6 dang than thao bo
trén mit dat hodc song bi sinh; hiém khi c6 dang ciy gd nho va thuong cd
mui [5], [135].

- La: don, mép nguyén; moc ddi hodc moc cach; c6 thé ¢ hodc khong
co 1a kem (rung sém dé lai seo & mau kha r0). La rat khac nhau vé hinh dang
va kich thudc gitra cac loai. La c6 cac dang: hinh mdc, hinh tring, hinh tim,
hinh elip... Trén ciing mot cdy co6 thé c6 nhiéu hinh dang 14 khac nhau véi dic
diém 14 gia thuong to va ndi bat hon so voi nhitng 14 con lai. Phién 14 co thé
mong hodc day; nhan bong, nhin nheo hoic tho rap; cé thé c6 long. Long che
chd mau nau hoic tréng; c6 thé don bao hoic da bao; bao phu bé mat 14
va/hodc toan than ciy. Goc 14 can ddi hodc 1éch; dang hinh tron hodc hinh tim.

Cudng 14 ngan hodc dai khoang vai centimet. Gan 1a thudng tao thanh céac cip



xuat phat tr mot s diém nhu: goc 14, diém sat goc 1a, diém giita hoic diém
phia trén cta gan giita 14. Mot s6 14 co hé gan th cap chay doc theo gan giira,
c6 dang dudng cong tir gbc dén dinh cua 14, ¢ hinh chan vit hodc ¢6 mot phan
x¢ 16ng chim [135].

- Hoa: cum hoa dang bong, moc ddi dién véi 14 hodc & nach 14; hiém khi
moc ¢ dinh canh va cling hiém khi tao thanh cum gém nhiéu bong moc ¢ nach
1a. Cym hoa c6 dang vuon thrflng hodc udn cong nhe va co thé bi ru xuéng khi
chin. Hoa tran, thuong don tinh (da s6 khac gdc, it khi cing gbc) hodc ludng
tinh, khong c6 cuéng. Hoa c6 thé c6 mau héng, mau hat dé, mau xanh xam, mau
vang xanh, mau tréng duc... L4 bic nho; moc d6i dién véi hoa, d6i khi dinh véi
truc cum hoa; hinh khién, hinh tam giac hodc hinh tron; thudng nhin hoic cé
16ng min. Bo nhi 2-6, chi nhi ngan; bao phan 2, 2-4 thily. Bé nhuy c6 bau nhuy
ro1 hoac doi khi o6m léy truc, 1 6, 1 noan; nim nhuy 2-5 [134], [135].

- Qua: loai qua hach, c6 hodc khong cé cuéng; dang hinh trimg, hinh cau,
hinh tring nguoc hodac c6 mat cat hinh tam gidc, hiém khi hinh bau duc; khi
chin thudng c6 mau doé hodc vang. Qua thudng nhan hoic d6i khi c6 16ng to;
moi qua co 1 hat. Hat gﬁn hinh cau, vo hat mong; phoi nho, ngoai nhii dang bot
va cung [135], [136].

- Nhiém sic thé: két qua nghién ctru cta tac gia Joseph Jose va cong su
(1985) cho thay s6 luong nhiém sic thé (NST) cua 8 loai thude chi Piper L.
nghién ctru thay doi tir 2n = 24 dén 195. Theo nhom tac gia nay, s NST cua cac
loai thudc chi Piper L. nghién ctru thudng 13 bdi s6 cua 13, trir loai P. cubeba L.
f. v6i 2n = 24. Kich thudc NST cua cac loai nghién ciru nam trong khoang 0,56
— 2,41 um, riéng kich thudc NST cua loai P. cubeba L. f. 1a tir 1,40 — 3,33 pum.
Nhom tac gia ciing dua ra nhan dinh rang thé da boi co thé 13 yéu td quan trong
clia qua trinh tién héa [70]. Trong mot nghién ctru khac, tac gia Rosabelle
Samuel (1987) tién hanh nghién ctru vé NST cua 11 loai thudc chi Piper L. Két

qua cua nghién ctru nay phu hop véi két qua nghién ctru trude do cua tac gia



Joseph Jose, theo d0, s lugng co ban NST cua cac loai nghién ctru lan = 13. V&
kich thudc, NST cua loai nhi bdi (2n) ¢o6 kich thuoc tir 1,0 — 2,8 um, trong khi do,
NST cua loai tr bdi (4n) ¢6 kich thudc nho hon, khoang 0,6 — 1,2 um [121].

Tuy nhién, két qua mot s6 nghién ctru khéc lai bdo cao vé sb lugng co ban
NST cta mét s6 loai thudc chi Piper L. thay doi tir n = 8 dén 12. Vi véy, khong
thé dua ra mot con s6 chinh xéac dic trung vé s6 luong co ban NST cua loai thudc
chi Piper L. du rang su khac biét trén c6 thé boi su phirc tap trong viéc dan trai
mAu trén tidu ban va boi khé khan trong viéc dém nhitng NST c¢6 kich thudc rat
nho nay [121].

Bang 1.2. Pic diém so lwong nhiém sic thé ciia mét so loai thudc chi Piper L. [70], [121]

A . S6 luwgng . . S6 lwgng
STT Tén loai STT Tén loai
NST (2n) NST (2n)
1 | P.apiculatum C. DC. 26 5 | P.cubebal.f. 24
2 | P.argyrophyllum Mig. 52 6 | P.galeatum C. DC. 40
3 | P. betle L. 78 7 | P.incana A. Dietr. 22
4 | P. chaba Hunt. 104 8 | P. magnifuum Trel. 24

1.1.1.4. Danh luc cdc loai thuoc chi Piper L. o Viét Nam
Qua thu thap tai liéu da liét ké dugc 46 loai thudc chi Piper L. phan bo &
Viét Nam va danh luc ctia cac loai nay dugce gioi thi¢u ¢ bang 1.3.

Bang 1.3. Danh luc cac loai thugc chi Piper L. é Viét Nam [5], [16]

STT Tén khoa hoc Tén Viét Nam | STT Tén khoa hoc Tén Viét Nam
1 | P.acre Blume Tiéu gat 7 | P.betle L. Trau khong
o , P. boehmeriaefolium |
2 | P.albispicum C. DC. | Tiéu gié trang 8 Tiéu la gai
Wall.
) Tiéu thuong N ,
3 | P.arboricola C. DC. 9 | P.bonnii C. DC Ham éch rung
moc
4 | P. baccatum Blume Tiéu phi qua 10 | P. brevicaule C. DC. | Tiéu than ngan
5 | P.balansae C. DC. Tiéu dom 11 | P. cf. caninum Blume | Tiéu chd
. . . P. cambodianum C. |
6 | P.bavinum C. DC. Tiéu ba vi 12 bC Tiéu Cambot




STT Tén khoa hoc Tén Viét Nam | STT Tén khoa hoc Tén Viét Nam
P. carnibracteum C. ' , .
13 oC Tiéulabacmap | 30 | P.mekongense C. DC. | Tiéu ctru long
P. chaudocanum C. Tiéu chau doc, . _ _
14 . 31 | P. montinum C. DC. Tiéu nai
DC. trau rung
15 | P.cubebalL.f. Tiéu thét 32 | P. mutabile C. DC. Tiéu bién the
16 | P. densum Blume Tiéu day 33 | P.nigrum L. Hb tiéu
R e P. pendulispicum C. | _ =
17 | P. griffithii C. DC. Tiéu griffith 34 DC Tiéu gie thong
P. gymnostachyum C. | Tiéu gié tran, _A
18 . 35 | P. penangense C. DC. | Tiéu penang
DC. trau khong rung
] Tiéu hai nam, o ] ]
19 | P. hainanense Hemsl. . . 36 | P. pierrei C. DC. Tiéu pierre
trau hai nam
20 | P. harmandii C. DC. | Tiéu harmand 37 | P. politifolium C. DC. | Tiéu la lang
P. hymenophyllum ' P. pseudonigrum C.| _
21 ) Tiéu 14 mong 38 Gia hat tiéu
Miq. DC.
_ ) _ _ P. puberulum (Benth.) | Tiéu hoi ¢o
22 | P.khasianum C. DC. | Tiéu nui khasia | 39 _ .
Maxim 16ng, trau long
o ) Tiéu song co
23 | P. laosanum C. DC. Tiéu lao 40 | P. pubicatulum C. DC. 5
ong
P. leptostachuym Tiéu doi, trau
24 Tiéu gi¢ manh 41 | P. retrofractum Vahl
Wall. canh
25 | P.lolot C. DC. L4 16t, tat bat 42 | P. rubrum C. DC. Tiéu do
) P. rufescentibaccum _ _
26 | P.longum L. Tiéu la tim 43 Tiéu trai hoe
C.DC.
27 | P. majusculum BI. Tiéu to 44 | P.saigonense C. DC. | Tiéu sai gon
28 | P.cf. maclurei Merr. | Tiéu maclure 45 | P. saxicola C. DC. Tiéu trén da
29 | P. massiei C. DC. Tiéu massie 46 | P. sarmentosum Roxb. | Trau gia

Trong sd 46 loai duoc liét ké & bang 1.3, ¢6 38 loai duoc liét ké trong ca 2

tai liéu [5] va [16], c6 3 loai (s6 tht tur 1a 1, 24 va 27) chi duoc liét ké & tai lidu [5]

va 5 loai (sb thir tu 13 5, 11, 19, 21 va 39) chi duorc liét ké o tai lidu [16].




1.1.2. Thanh phan héa hoc
1.1.2.1. Nghién ciru trén thé gidi

Chi Piper L. Ia chi 16n nhat trong ho Hd tiéu va la mot trong nhimng chi co
s6 lugng loai 1on nhat trong nganh thyc vat hat kin. Vi thé, d3 co kha nhiéu
nhirng nghién ctru vé thanh phﬁn hoa hoc cua chi nay dugc thuc hién. Theo mot
nghién cru nam 1996, trong khoang thoi gian gan mot thé ky (tr nam 1907-
1996), di co 85 loai trén tong s6 hon 1.000 loai thudc chi Piper L. dugc nghién
ctru vé thanh phan héa hoc va co 555 chat dugc cong bd phan lap tir chi nay.
Tuy muc dich cta tirng nghién ctru, nhitng bd phéan cua chi Piper L. dugc chon
lam dbi tuong nghién clru vé thanh phﬁn héa hoc c6 thé 1a than, 14, ré, qua hoac
hat. Nhitng hop chat phan 1ap duoc co cdu triic hoa hoc rat da dang va nam
trong nhitng nhém chinh sau: alcaloid, tinh dau, flavonoid, propenylbenzen,
lignan, neolignan. .. Ciing theo nghién ctru ndy, alcaloid 1a nhém hop chat phong
phl nhat v&i 145 chat duoc liét ké. Trong do, piperin 1a hop chat dau tién cua
nhom alcaloid duoc phan lap va ciing 13 alcaloid pho bién nhat c6 mat trong chi
Piper L. [106]. Tir nim 1996 dén nay, di c6 thém nhiéu hop chat méi dugc
phan lap tir nhitng loai di nghién ctru ciing nhu tir mot sé loai mdi duoc nghién
ctru cua chi nay, trong dé, rieng nhom hop chat alcaloid ciing dd c6 thém
khoang 135 chit dugc cong b [58]. Nhitng con sd thong ké & trén cho thay tiém
nang nghién ctru vé thanh phan hoa hoc cta chi Piper L. 1a rat 1on.
* Nhom hop chit alcaloid

Alcaloid 13 nhom hop chit duoc quan tdm nhét trong s6 cac nhém hop
chat c6 mit trong chi Piper L. khong nhimng béi su doi dao ctia chung vé ham
luong ma con boi nhing tac dung sinh hoc ma chiung dem lai nhu: doc tinh té
bao, chdng két tap tiéu cau, khang khuan, khang ndm... Pic diém cua alcaloid
phan 1ap dugc tir chi ndy 1a ¢d nguyén tir nito nim & mach thang (ngoai vong)
hozc 1a di t6 cua vong 5 hodc 6 canh (piperidin, pyrrolidin...). Qua tham khao

tai liéu, da théng ké dugc 280 alcaloid phan lap tir 61 loai thudc chi Piper L.



Nhitng hop chat ndy kha da dang vé ciu tao, trong d6, sé luong hop chat trong
cong thirc cdu tao co 1 nguyén tir nito 1a 241 va c6 2 nguyén tir nito 1a 39. Trong
sO 39 hop chit co 2 nguyén tir nito trong cong thirc cdu tao thi c6 dén 37 hop chat
¢ cu tao dimer va hau hét cac dimer duogc ciu tao bodi hai monomer giéng hét
nhau. Dyua vao cong thirc cAu tao, nhirng alcaloid da dugc cong bd ¢6 thé duoc
chia thanh cac phan nhom sau [45], [58], [106].

v Nhém alcaloid c6 khung piperidin
o)

M

R N

Hinh 1.2. Céng thirc tdng quat ciia nhém alcaloid cé6 khung piperidin

Qua tim hiéu tai liéu, théng ké dugc 41 hop chdt monomer thudc nhém
alcaloid piperidin phan lap duoc tir chi Piper L. d3 duoc cong bd. Trong do, 27
hop chét c6 gdc R 14 dan xuat cia nhan thom va 14 hop chat ¢ géc R dang mach
thang. Piperin (1) 14 alcaloid phd bién nhat ctia nhém alcaloid c¢6 khung piperidin
noi riéng va ctia nhom hop chit alcaloid néi chung. Hop chét piperin di dugc
cong bd phan 1ap tir 20 loai thudc chi Piper L. bao gdm mét s6 loai nhu: P. betle
L., P. longum L., P. nigrum L., P. khasiana C. DC., P. chaba Hunt... Hop chat
don gian nhat ciia nhom alcaloid c6 khung piperidin 1a N-formylpiperidin (2)
duoc phan 1ap tir loai P. nigrum L. véi gbc R=-H [46], [69], [72], [106].

Pic diém chung cua cac hop chat trong nhom la:

- V&i gbe R 13 dan xuat ciia nhan thom: nhom thé ctia nhan thom thudng
gip 1a methyl (-CH3), methylen dioxy (-OCH,O-) hoic gbc alkanpolyenyl
mach thang (vi du 2 hop chét (3) va (4) trong bang 1.4).

- V6i gbe R dang mach thang: mach cacbon c6 sb nguyén tir cacbon nhiéu nhat
14 32. S6 nbi d6i trong mach it nhat 1 1 (vi du 2 hop chat (5) va (6) trong bang 1.4).

Bén canh cac alcaloid c¢6 cdu tao monomer & trén, nhom hop chat nay con

c6 24 alcaloid dimer khac, trong d6, c6 dén 23 hop chét phan lap duogc tir loai P.
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nigrum L. (vi du hop chét (7) trong bang 1.4) va chi c¢6 1 chét phan 1ap dugc tir
loai P. chaba Hunt. [55], [113], [137].
Bang 1.4. Mt s6 alcaloid c6 khung piperidin phan 1ap dwoe tir chi Piper L.

Ky hiéu Tén hop chat Loai TLTK

2’- methoxy -4’,5°—methylenedioxy-trans-
3 _ L P. amalago L. [47]
cinnamoy! piperidin

(2E,4E)-N-9-(3,4-methylenedioxophenyl-
4 ) L P. retrofractum Vahl. | [19]
nonadienoy! piperidin

(2E,4E,147)-N-(2,4,14-octadecatrienoyl)-

5 S P. retrofractum Vahl. [19]
piperidin
+)-erythro-1-(1-oxo-4,5-dihydroxy-2E-
6 (£)-ent ] ( YErory P. nigrum L. [58]
octaenalcaloid
7 Nigralcaloid A P. nigrum L. [58]
v' Nhém alcaloid ¢é khung A*-piperidin-2-on
o) o)
R)LN

Hinh 1.3. Céng thirc tng quat ciia nhém alcaloid c6 khung A*-piperidin-2-on
Két qua nghién ctru di cong bd co 15 alcaloid thudc nhom nay duge phan
lap tir chi Piper L. Trong d6, 14 hop chat c6 cAu tao monomer va chi ¢6 1 chat c¢6
ciu tao dimer. Cac hop chét trong nhom thuong c¢6 gbe R 1a dan xuit cua nhan
thom v&i cac nhoém thé thuong 1a methoxy (-OCH3) va -OCH,O- [58], [106].
Bang 1.5. Mét s6 alcaloid c6 khung A>-piperidin-2-on phén 1ap dwc tir chi Piper L.

Ky hiéu Tén hop chat Loai TLTK
N-(3’-methoxy-4’,5’-methylenedioxy-
8 ] 3 P. aborescens Roxb. [58]
cinnamoyl)-A°-piperidin-2-on
9 Piplartin P. cenocladum C. DC. | [46]
10 Piplartin dimer A P. tuberculatum Jacq. [58]
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v Nhom alcaloid cé khung pyrrolidin
o)

M

R N

Hinh 1.4. Céng thirc tdng quat ciia nhém alcaloid c6 khung pyrrolidin

Cho dén nay, di c6 53 alcaloid monomer duoc phan lap tir chi Piper L.
Trong d6, 37 alcaloid c6 goc R 1a dan xuit cua nhan thom va 16 alcaloid c6
gbc R dang mach thang [21], [58], [106], [115]. C4u tao goc R ctia nhom nay
turong tu nhu ciu tao gbc R cta nhom alcaloid piperidin va cé nhitng dic diém
chung nhu sau:

- Vi gbc R 1a dan xuét ciia nhan thom: nhom thé ctia nhan thom thudng
gip 1a -OCH,0- hoic gbc alkanpolyenyl mach thang (vi du 2 hop chat (12) va
(13) trong bang 1.6).

- Véi gbe R dang mach thang: mach cacbon c6 sd nguyén tir cacbon rat
khac nhau, thay d6i tir 2 t6i 29. Mach cacbon thuong khong no véi sb ndi doi
trong mach thuong 1a 1 va mot vai hop chét ¢6 s6 nbi doi nhiéu hon 1 (vi du 2
hop chét (14) va (15) trong bang 1.6). Chi mét sd it cht c6 mach cacbon no, vi
du chat hexadecanoylpyrrolidin (11) phan lap dugc tir loai P.methysticum G. Forst.

Ngoai ra, nhom hop chéat ndy con c6 5 alcaloid c¢é céu tao dimer duoc
phan 1ap tr 3 loai P. nigrum L., P. chaba Hunt. va P. peepuloides Roxb. (vi du
hop chét (16) trong bang 1.6) [113], [137].

Bing 1.6. Mt s6 alcaloid c6 khung pyrrolidin phan 1ap dwge tir chi Piper L.

h:(:; Tén hop chat Loai TLTK
12 | Piperamin P. chaba Hunt. [95]
13 | Trichostachin P. trichostachyon C. DC. [64]
14 | 2-hexadecenoyl-pyrrolidin P. amalago L. [106]
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Ky
hiéu
15 | Trichonin P. trichostachyon C. DC. [65]

Tén hop chit Loai TLTK

Cyclobutan-2,4-bis(1,3-benzodioxol-5- _
16 P. peepuloides Roxb. [106]

methoxy-6-yl)-1,3-dicarboxapyrrolidid

v Nhom alcaloid cé khung aporphin

Hinh 1.5. Céng thirc tdng quat ciia nhom alcaloid cé6 khung aporphin

So véi cac nhom alcaloid khac, nhém alcaloid ¢d khung aporphin co sb
lugng chat it nhat voi 8 hop chat duge céng bd. Trong do, cic hop chat
thuong c6 cau tao voi R,=Rz= O; R,= -H va Rs=Rg= -OCHjs hoic Rs+Re= -
OCH,0-. Chi c6 2 chat ¢6 ciu tao v6i R,=R3= -H va 2 chét c6 cau tao véi Ry
= -OCH;[58], [106], [123].

Bang 1.7. Mot sb alcaloid c6 khung aporphin phén lap dworc tir chi Piper L.

Ky ; Ciu triic .
Tén hop chat Loai TLTK
hiéu R: R, R3 R4 Rs Rg
17 | Cepharadion A CH; | =0 | =0 | -H -OCH,0- P.longum L. | [123]
18 | Cepharadion B -CH; | =0 | =0 | -H | -OCH; | -OCH; | P.longum L. | [123]
19 | Norcepharadion B -H | =0 | =0| -H | -OCH; | -OCH; | P.longumL. | [123]

Hau hét nhiing alcaloid thuéc nhém nay déu c6 mat trong kha nhiéu loai
thudc chi Piper L. khac nhau. Pién hinh nhat 13 hop chat cepharadion A (17),
theo thong ké, chat nay duoc phan lap tir 13 loai thudc chi Piper L. khac nhau
nhu: P. betle L., P. longum L., P. sanctum (Miq.) Schlechtendal... [58], [106].
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v Nhom alcaloid cé khung piperolactam
R, o

e
) O

Hinh 1.6. Cong thirc tong quat ciia nhom alcaloid c6 khung piperolactam

N_Rl

Nhiing alcaloid khung piperolactam cé ciu triic twong ty nhu alcaloid
khung aporphin. Khac biét duy nhat giira hai khung céu trac nay la vong
piperidin (di vong nito 6 canh) cua khung piperolactam dugc thay bang vong
pyrrolidin-2-on (di vong nito 5 canh) ¢ khung aporphin.

Qua tong hop tai lidu, c6 16 hop chat thudc nhoém nay phan 1ap duoc tir
mot s6 loai thudc chi Piper L. Pac diém chung cua cac chét trong nhom
thuong c6 cau tao véi R;=R,= -H; R; va R, 1a -OCH3 hoic hydroxyl (-OH)
[42], [58], [123].

Bang 1.8. Mot s6 alcaloid c6 khung piperolactam phan lap dwoc tir chi Piper L.

Ky , Céu tric .
Tén hop chat Loai TLTK
hiéu Rl R2 R3 R4
20 | Cepharanon B -H | -H | -OCH; | -OCH; | P. marginatum Jacq. [42]
21 | Piperolactam A -H | -H | -OCH;3 | -OH | P. marginatum Jacq. [42]
22 | Piperolactam B -H | -OH | -OCH; | -OCHj3 | P. longum L. [123]

Trong s& cic hop chat ciia nhom, hop chat piperolactam A (21) duoc
cong bd phan 1ap tir nhiéu loai thudc chi Piper L. nhét, vi du nhu: P. longum L.,
P. wightii Miq., P. argyrophylum Mig., P. boehimerifolium Wall. ex C. DC., P.
attenuatum Buch. Ham. ex Miq. va P. hamiltonii C. DC. [106].
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v Nhom alcaloid khong co di vong nito

0
)J\ R'
R N/
H

Hinh 1.7. Céng thirc tdng quat ciia nhom alcaloid khong c6 di vong nito

Két qua thu thap tai liu cho thdy nhom hop chét nay co 87 alcaloid
monomer dugc phan 1ap tir chi Piper L. [36], [106], [118], [145]. Géc R hodc R’
trong cong thirc tong quat ctia nhom co thé 1a dan xuét ctia nhan thom hodc dang
mach thang. Pic diém chung cta cac hop chat trong nhom la:

- Voi gbc 1a din xuat ctia nhin thom: nhom thé ctia nhan thom thudng
gip 1a -OH, -CHs, -OCH,0- hoic gbc alkanpolyenyl mach thiang (vi du 2 hop
chat (23) va (24) trong bang 1.9).

- Véi gbc c¢6 dang mach thiang: mach thang thuong khéng no véi sd
nguyén tir cacbon thay doi tir 2 toi 32 va sb ndi do6i thay doi tir 1 toi 3. Trong do,
gbc R’ thuong gip 1a gbe isobutyl hodc isopentyl (vi du 2 hop chit (25) va (26)
trong bang 1.9). Mot sd hop chat khac co gbe R’ 1a dan xuit ctia nhan thom (vi
du 2 hop chét (27) va (28) trong bang 1.9). Dic biét, mot sd it hop chat c6 R’=-
H, vi du nhu hop chat 3-(3’-4’-dimethoxyphenyl)-propionamid (29).

- Mot sb it cac chét thudc nhom nay co géc R dang mach théng no hoac
mach thang khong no cé gan thém nhom chie cacboxylic (-COOH) hoic -OH,
vi du: chat (2E)-4-[(2-methylpropyl)amino]-4-oxo-butenoic acid (30) phan lap
duoc tur loai P. hancei Max.

Ngoai ra, nhom hop chat nay con ¢ 6 alcaloid dimer duoc cong bd phan
lap tr ba loai P. nigrum L., P. arboreum Aubl., P. aurantiacum Wall. Ex DC.
(vi du hop chét (31) trong bang 1.9) [55], [113], [137].
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Bang 1.9. Mt s6 alcaloid khong ¢é di vong nito phan 1ap dworc tir chi Piper L.

Ky hiéu Tén hop chat Loai TLTK
23 Brachyalcaloid A P. brachystachyum Wall. | [78]
24 Piperoylisopentylamin P. amalago L. [106]
25 N-p-coumaroyltyramin P. argyrophylum Mig. [124]
26 N-cis-feruloyltyramin P. argyrophylum Mig. [124]
27 (2E,4E)-N-isobutyldecadienalcaloid P. nepalense Migq. [57]
28 (2E,4E,14E)-N-isobutyleicosatrienalcaloid | P. retrofractum Vahl. [106]
31 Arboreumin P. arboreum Aubl. [58]

v Nhom alcaloid khac
25 alcaloid con lai dugc phan lap tir chi Piper L. khong nam trong 6 nhoém
alcaloid ké trén c6 cdu tao hoéa hoc rat khic nhau, trong d6, co 24 alcaloid
monomer va 1 alcaloid dimer [58], [62], [106].
Bang 1.10. Mot so alcaloid khac phan 1ap dwoe tir chi Piper L.
Ky hi¢u Tén hop chat Loai TLTK
32 3-chloro-4-hydroxy-2-piperidon | P. hancei Maxim [106]

33 N-(3-phenylpropanoyl)-pyrrol P. sarmentosum Roxburgh | [106]
34 Submultinamid A P. submultinerve C. DC. [58]

* Nhém tinh dau

Tinh dau 1a nhom hop chét dién hinh cta chi Piper L. va dugc thé hién o
mui thom didc trung cua cac cay trong chi. Hai bd phan cua cac loai thude chi
Piper L. dugc nghién ciru nhiéu vé thanh phan tinh dau 1a 14 va qua. Pay ciing
1a hai bo phan chtra ham luong tinh dau cao nhét trong cdy. Ngoai ra, ¢ chi
Piper L., tinh dau con xuat hién & than va ré cua cay. Mot sb cau tir co mat kha
phd bién trong thanh phan tinh dau ctia nhiéu loai thudc chi Piper L. nhu: a-
pinen (36), camphen, 1,8-cineol, myrcen, y-cardinen... [106].

Qua thu thap tai liéu cho thay thanh phan tinh dau chiét xuat tir 30 loai

thudc chi Piper L. gdm c6 112 ciu tir. Hau hét cic cau tir ndy déu co cau tao

16



monoterpen (53 chét) hodc sesquiterpen (57 chét), chi 2 ciu tu tinh dau co
cAu tao diterpen [56], [85], [99], [129], [138]. Nhitng hop chit monoterpen va
sesquiterpen nay rat phong pht vé ciu tao hoa hoc va trong cong thirc cu tao
ciia chiing c6 thé co hodc khong co6 nguyén tir oxy. Vi nhitng hop chét cé
oxy trong cong thic ciu tao, nguyén tir nay thudng nim trong nhém chic
hydroxy, ether hodc ceton. Nguoc lai, mdi chi c6 mot hop chit trong cong
thirc cdu tao c6 nhom chirc este dugc bao cao, d6 1a chat o-terpineol acetat
duoc chiét xuat tir 14 cia loai P. betle L. va chua thay c6 hop chat nao c6
nhom churc aldehyd [106].

Mot s6 khung ciu tao dién hinh cta céc cau tir tinh dau phéan 1ap dugc tir

chi Piper L. duoc thé hién ¢ hinh 1.8.

(A) (B) ©
Hinh 1.8. Mt s6 khung ciu tao chinh ciia thanh phan tinh diu
phan lap dwoc tir chi Piper L.

Trong d6: (A): 1 - isopropyl - 4 - methylcyclohexan; (B): decahydro - 1, 4, 6 -
trimethyl - naphthalen; (C): decahydro - 1,4,7 - trimethylazulen

Cau tao khung A ¢ hinh trén dai dién cho hau hét cau tir tinh dau nhom
monoterpen. Nguoc lai, ciu tao ctia cdu tir tinh ddu nhom sesquiterpen da dang
hon vé&i hai khung cdu tao dién hinh 1a khung B hodc C & hinh 1.8. Pa sé céu tur
tinh dau ctia chi Piper L. déu c6 chta tir 1 dén 2 vong 6 canh no hoic khong no.
O vong 6 canh khong no thuong cé tir 1 dén 2 nbi doi, hiém khi c6 3 nbi doi
(nhu: p-cymen, thymol). Qua thu thap tai liéu, méi chi thong ké duoc 7 céu tir

tinh diu c6 ciu tao dang mach thiang gdm: citronellol, B-farnesen, 2Z-6E-
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farnesol, linalool, myrcen, trans-phytol (39) va phytol (40). Mét sé it nhimg cu
tir tinh du con lai trong cong thirc cdu tao chi cd 1 vong 5 canh (nhu a-santalen)
hodc 1 vong 7 canh (nhu 1,1,4-trimethyl-cyclohepta-2,4-dien-6-on) hoac cong
thirc cu tao c6 hai vong gdm 1 vong 5 canh va 1 vong 7 canh (nhu B-guaien,
guaiol)...

Mot s6 ciu tir tinh dau thude cac nhom phan lap duoc tu chi Piper L.
dugc trinh bay ¢ bang 1.11.

Bang 1.11. Mt s6 cau tir tinh dau phéan 1ap dwoc tir chi Piper L.

Ky Tén .
, Nhéom hgp chat Loai TLTK

hiéu | hop chit

35 | y-Terpinen Monotepen P. nigrum L. [106]
36 | a-Pinen Monotepen P. longum L. [11]
37 | Ishwaran Sesquiterpen P. fulvescens C. DC. [142]
38 | Cubenol Sesquiterpen P. guineense Thonn & Schum [106]
39 | trans-phytol Diterpen P. aduncum L. [106]
40 | Phytol Diterpen P. sarmentosum Roxb. [111]

* Nhém hop chit flavonoid

Tir mot s6 loai thudc chi Piper L., di ¢6 61 hop chét flavonoid dugc phan
lap va cong bo. Nhitng hop chat thudc nhoém ndy sé hitu mot sd tac dung sinh
hoc dang quan tdm nhu: doc tinh té bao, chong oxy hoa, khang ndm. Dya vao
cong thirc ciu tao, hau hét nhitng hop chét nay déu thudc nhoém euflavonoid va
nam trong 4 phan nhom gom: chalcon, dihydrochalcon, flavanon va flavon. Chi
duy nhét c6 hop chat piperaduncin C nam trong nhom biflavonoid véi cau tao

bidihydrochalcon.
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Hinh 1.9. Céng thirc cdu tao ciia khung chalcon (A),
dihydrochalcon (B), flavanon (C) va flavon (D)

Tir 4 loai thudc chi Piper L., dd c¢6 24 hop chat nim trong 2 nhom
chalcon va dihydrochalcon dugc phan lap véi dic diém 1a nhom thé gan vao 2
vong thom co cAu tao kha da dang, tuy nhién, nhiéu nhét van 1a 2 nhém -OH
va -OCHs.

Trong s6 36 hop chat nam trong 2 nhom flavanon va flavon duoc phan
lap tir 15 loai thudc chi Piper L., 12 chit c¢6 ciu tao glycosid voi phan dudng
thudng gan véi vi tri C; clia phan aglycon qua lién két O-glycosid. Mot sé it
chét c6 phan duong gan véi vi tri Cs qua diy ndi C-glycosid hoic C, qua day
nbi O-glycosid [41], [51], [52], [106]. Mot sb loai duong thuong gip trong cong
thirc ciu tao cia nhing chat ndy gom cé: glucose, rutinose, galactose, rhamnose.
Phan aglycon cua nhitng glycosid nay thuong 1a nhiing flavonoid kha phd bién
trong tw nhién nhu: quercetin, kaempferol, isoquercitrin [80], [106]. Nhom thé
gan vao 2 vong thom cua nhitng hop chat thudc 2 nhém flavanon va flavon

thuong 1a hai nhom -OH hodc -OCHg.
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Bang 1.12. Mt s6 hop chét thudc nhém flavonoid phan lap dwoe tir chi Piper L.

Ky hiéu Tén hop chat Céiu tric Loai TLTK
6’-hydroxy-2’,4’,5’- R;=R4=Rs5=-OCHjs; o
41 ) Yoy P ’ P. hispidum Sw. [122]
trimethoxychalcon R3=R;=-H;
2°,6’-dihydroxy-4’- R,-=-OH; R4=-0OCH3s;
42 ) ) P. aduncum L. [29]
dimethoxydihydrochalcon | R3=R4=-H;
uercetin 3-O-B-D- R3;=-O-galactosyl; Rs=R;=-
gz | QuerCeinOP = Yh Remh P.nigrumL. | [106]
galactosid OH; R3-=R4=-OH.
7,4’-dimethoxy-5,3’- R3;=-H; Rs=-OH; R;=-OCHj3; )
44 i P. auritum Kunth [22]
dihydroxyflavon CHs; R3=-OH; R4-= -OCHjs.

* Nhém hop chit alkanpolyenylbenzen

Tén ctia nhom hop chit nay bat ngudn tir cong thirc cdu tao ciia cac chat
gom c6 phan nhom thé alkanpolyenyl gan véi nhan thom. Pa c6 90 hop chat
thudc nhém nay phan 1ap tir 27 loai thudc chi Piper L. dugc cong bd [103],
[106], [107], [139]. Cong thic cau tao cia nhom duoc trinh by & hinh 1.20.

R1

R, R

Hinh 1.10. Cong thirc cAu tao ciia khung alkanpolyenylbenzen

Dua vao cu tao hoa hoc, cac chat thudoc nhoém nay co thé duoc chia
thanh 4 phan nhom gdm: allylbenzen (24 chét), prop-1-en-1-yl-benzen (10
chat), polyprenylbenzen (42 chat) va nhiing chét alkenylbenzen khac (14 chat).
Pic diém phén biét giita cdc phan nhom nay 1a cau tao ctia nhom thé R. Tuong
mg v&i 4 phan nhom ké trén, R 1an luot 1a cac nhom thé: allyl, prop-1-en-1-yl,
polyprenyl va alkenyl khac. Hai nhom thé allyl va prop-1-en-1-yl ¢ céu tao
giéng nhau va déu 1a gdc propenyl (-C3Hs). Khéc biét duy nhét giira hai nhom

thé nay 1a vi tri gan cuia nhan thom vao hai nhom & vi tri cacbon s6 1 va
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cacbon s6 3 twong Gmg véi gbe prop-1-en-1-yl va allyl. Pac diém chung vé cau
tao cia nhom thé R 1a c6 dang mach thing, c6 tir 3 dén 20 cacbon va khdng no,
c6 tir 1 dén 4 nbi doi.

Thé vao 5 vi trf con lai ctia nhan thom 13 nhitng nhém thé thuong gip
nhu: -OCHs, -OH va -OCH,0-, hiém gip nhom thé -OCOCHj;. S6 lugng nhom
thé gan vao nhan thom c6 su khac nhau giita cac chat va thay d6i tir 1 dén 4.
Tuy nhién, khong c6 hop chit nao bi thé ¢ ca 5 vi tri nay. Trong 5 vi tri thé nay
ctia nhan thom, 2 vi tri cacbon sd 2 va sd 6 1a it bj thé nhat tuong ung voi Ry =
Rs = -H. Pac biét, c6 3 hop chét c6 cau tao khac nhiéu so véi nhitng chét con lai
& vi trf nhoém thé R, v Rs, vi du: chét (7S,8R)-4-hydroxy-4’,7-epoxy-8,3’-
neolignan-7’(E)-en (45) phan 1ap duoc tir loai P. regnelli (Mig.) C. DC. [107].

Bang 1.13. Mdt s6 hop chit ankanpolyenylbenzen phén lap dwge tir chi Piper L.

Ky . . Ciu tric B
Tén hop chat Goc R Loai TLTK
hiéu Rl R2 R3 R4 R5
46 | Chevibetol -C3Hs -H -H -OCH; | -OH H P. betle L.
_ P. schmidtii
47 | Apiol -C3Hs -H | -OCH;, -OCH,0- -OCHj [102]
Hook. f.
] ] P. marginatum
48 | Pipermargin -CsHs -H | -OCH; | -OCH; | -OCH;, -H [43]
Jacq.
o P. solmsianum
49 | Isoelemicin -C3Hs -H -H -OCH, -H -H [92]
C.DC.
3-(3',7 '-dimethyl
50 |-2.6-octadienyl) | _c,oH;, | -ocH, | -H H | -cooH “H P.aduncumL. | [27]
-4-methoxy
benzoic acid
I P. gibbilimbum
51 | Gibbilimbol C -CgHis | -H -H -OH -H -H [103]
C.DC.
(x)-4-hydroxy-
3,5-bis(2-hydrox
(¢-hydroxy P. glabratum
52 | -3-methyl-3- -CsHgO | -OH | -CsHg0 -H -COOH -H [54]
) Kunth
butenyl) benzoic
acid
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Nam 2013, tac gia Chen S. va cong su da phan lap duogc tu loai P.
taiwanense Lin & Lu 3 hop chit dimer méi dugc ciu tao bdi 2 monomer
allylbenzen giéng nhau, vi du: hop chat diallylcatechol (53) [34].

* Nhém hop chit lignan

Lignan 1a nhém hop chat phan 1ap duoc tur thuc vat va duoc tao nén bdi 2
don vi phenylpropan c6 cau tao Cg-C; va lién két v6i nhau & vi tri cacbon B - B’
ctia chudi bén. Tinh dén nay, da c6 57 hop chit thuoc nhom nay duge cong bd
phan 1ap tir 31 loai thudc chi Piper L. [36], [91], [92], [106]. Mot s6 hop chat
lignan c6 mat trong nhiéu loai thudc chi Piper L. khac nhau, trong do, chat
sesamin (54) xuat hién phd bién nhat va dugc phan 1ap tir 10 loai thudc chi
Piper L. nhu: P. clusii C. DC., P. guineense L., P. longum L., P. retrofractum
Vahl... Chét nay ciing 14 hop chat lignan dau tién duoc phan lap tir chi Piper L.
Nguoc lai, ciing c6 nhitng hop chat chi thiy dugc bao céo phan lap tir mot loai
thudc chi Piper L. nhu hop chat (-)-dihydrotrichostin (55) tir loai P. trichostachyon
(Miq.) C. DC.; hop chét (+)-sylvon (56) tir loai P. sylvaticum Roxb.

CAu tao ctia nhom hop chit lignan phan lap duoc tir chi Piper L. kha da
dang, gifta cac chat co su khac nhau vé loai, s6 lugng va vi tri nhom thé ¢ hai
nhan thom. Nhom thé & nhan thom thuong gip gom: -OH, -OCHj;, -OCH,0-.
Bén canh do, su két hop giira hai chudi bén cta hai don vi cau tao nén hop chat
lignan ciing kha phong phi va tao thanh cic dang: mach thang, vong
cyclobutan, mot hodc hai di vong tetrahydrofuran...

Mic du di c6 kha nhiéu nghién ctru cong bd phéan 1ap nhém lignan tir chi
Piper L., tuy nhién, két qua nghién ciru vé tac dung sinh hoc ctia nhom hop chat
nay kha han ché. Pang ké nhét 13 nhiing nghién ctru vé tac dung chéng két tap
tiéu cau cia mot s6 hop chat thudc nhoém nay.

Bén canh nim nhom hop chat ké trén, mot vai nhom hop chat khac ciing
duge cong bd phan 1ap dugce tir chi Piper L. gém: neolignan, kawapyron,
sterol... [106].
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1.1.2.2. Nghién cuu trong nuoc

Mic du dd co rat nhidu nghién ctru vé thanh phan héa hoc cua chi Piper
L. dugc thyc hién trén thé gidi, tuy nhién, s6 lugng nhitng nghién ctru vé chi nay
& Viét Nam con kha han ché. Cac nghién ciru trong nudce chii yéu tap trung vao
nghién ciru thanh phan tinh dau cta 3 loai thudc chi Piper L. gdm: P. nigrum L.,
P. betle L., P. lolot C. DC. Két qua nghién ctru trong nudc tuy khong xac dinh
duoc thanh phan tinh ddu mdi ndo nhung cling gop phan bd sung thong tin vé
ham luong tinh dau va ty 1é cac ciu tir trong tinh dau chiét xuat dugc tir mau
nghién ctru thu hai ¢ Viét Nam [3], [4], [8], [11].

Mot vai hop chit khong phai thude nhom tinh dau duge phan 1ap tir chi Piper
L. cling d3 dugc cong bd boi mot sb tac gia trong nude. Noi bat nhét trong d6 1a
nghién cru cia nhom tac gia Lé Thanh, Tran Dinh Thiang va Nguyén Xuan Diing
(2007). Nhom tac gia nay da phan 1ap duogc tir dich chiét methanol cta loai P. lolot
C. CD. 12 alcaloid méi ctng voi 29 alcaloid da duoc biét dén trude d6 [82].

Mot s6 két qua nghién ctru trong nudce vé thanh phan héa hoc cua chi
Piper L. duoc trinh bay ¢ bang 1.14.

Bang 1.14. Mt s6 két qua nghién ctru trong nuéc

vé thanh phan héa hoc ciia chi Piper L.

STT | Nhom tac gia | Loai nghién ctru Thanh phan héa hoc dwge xac dinh | TLTK

bau Xuan bruc, Stigmast-5-en-3-p-ol,  furo  [2,3-C]

1 P. betle L. [4]
Hoang Van Lyu acridin-6-ol-5-hydroxyl
- Tinh dau 1a gom: pB-caryophyllen
D6 Dinh Rang, (11,42%), PB-pinen (8,01%), a-pinen
2 | Nguyén Thay | P. longum L. (4,9%), a-copaen (3,95%)... [11]
Hing - N-[3-(4-methoxyphenyl)-1-oxopropyl]-

pyrrol, B-sitosterol, poriferasterol

Lé Thanh, Tran ) )
3 , P. lolot C. DC. Piperlotin A-L [3]
Dinh Thang
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Tinh dau cua ré c6 8-cadinen (11,7%), o-

cadinol (26,2%), camphen, a-copaen

P. betle L. [3]

Nguyén  Xuan

- Tinh dau cta 14 (0,1%), than (0,01%) va
4 Diing, Pham

than ré (0,15%) v6i thanh phan chinh 13
B-caryophyllen (26-30%)
- 3-(4’-methoxyphenyl)-propanoyl pyrrol

Hoang Ngoc P. lolot C. DC. [82]

Qua thu thap tai liéu cho thay thanh phan héa hoc chinh cua chi Piper L.
gdm cac nhom hop chét: alcaloid, tinh dau, flavonoid, alkanpolyenylbenzen,
lignan... Trong d6, alcaloid 1a nhém hop chit duoc phan 1ap nhiéu nhat tir chi
nay véi tong sd 280 chat da duoc bao cdo. Nhing alcaloid nay c6 ciu tao
tuong d6i da dang trong d6 nhiéu hop chéat c6 khung piperidin hodc khung
pyrrolidin. Nhom hop chat alcaloid phan lap tir chi Piper L. van s& tiép tuc thu
hut duoc sy quan tdm cua cac nha khoa hoc trén thé gio1 trong tuong lai.

Nghién ciru thanh phan héa hoc chi Piper L. dd dugc thuc hién ¢ nhiéu
nudce khac nhau trén thé gidi, tuy nhién, sé luong nghién ctiru vé chi nay & Viét
Nam con kha khiém tén. Mic du vay, két qua cua mot vai nghién clru trong
nuée ciing di c6 nhimg dong gop nhat dinh vao viée xac dinh thanh phan hoa
hoc cua chi Piper L.

1.1.3. Cong dung, tdac dung sinh hoc va doc tinh cia chi Piper L.
1.1.3.1. COng dung cua chi Piper L.

Vi s6 lugng trén 1.000 loai va phan bd kha rong, chi Piper L. duogc st
dung & nhiéu noi trén thé giéi dé diu tri mot sd bénh theo kinh nghiém dan
gian. Mot sb loai thude chi Piper L. dugc sir dung dé diéu tri bénh trén thé giéi

duoc trinh bay ¢ bang 1.15 [58].
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Bang 1.15. Mt s6 loai thudc chi Piper L. dwoc ding dé chira bénh

theo kinh nghiém dan gian trén thé gi6i

STT Loai Noi sir dung | B¢ phan dung Cong dung
N Diéu hoa mién dich,
1 | P.alyreanum C. DC. Chau My La, ré _
giam dau
Bénh duong ti€u
2 | P.amalago L. Guatemala Qua
hoa, dau nguc
Viém amidan, viém
3 | P.auritum Kunth Mexico La thanh quan, dau
hong, sdt, thap khop
. ] Chita sot rét, day
4 | P. chaba Hunt. Théi Lan La
hoi, long dom
i N Hen, viém phé quan,
5 | P. chaba Hunt. An Do R¢, qua ,
sot, dau lung. ..
) Viém phé quén,
P. guineense Thonn ) .
6 Nam Phi Qua, 14, reé, hat | bénh duong ti€u hoa,
& Schum )
bénh thap khop
Giam dau, bénh
7 | P.longum L. Trung Qudc L& duong tiéu hoa, md
mau cao
P. methysticum G. . . ,
8 Chau Au, My Ré Giam cang thang
Forst
_ Bénh duong tiéu
Trung Phi, . ) A )
9 | P.umbellatum L. Ré hoa, kho tiéu, tao
Cameroon

bon, kiét ly

Qua tham khao tai liéu, cac nudce ¢ sir dung chi Piper L. lam thudc theo

kinh nghiém dan gian phan bd & 4 chau trén thé gidi (trir chau Pai duong),

trong d6, chau My str dung chi nay phd bién hon ca. Thuc té nay kha tuong

dong voi dic diém phan b cia chi Piper L. trén thé gidi da dé cap o phan trén.
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Tat ca cac b phan cta nhiéu loai thudc chi Piper L. déu c6 thé duoc dung dé
1am thudc. Tuy nhién, giita cac qudc gia khac nhau c6 sy khac nhau vé loai
hoac bd phan duogc st dung ctia cung mot loai. Cong dung phé bién nhét cua
chi nay theo kinh nghiém dan gian 1a dé chira cac bénh vé duong tiéu hoa
(bénh da day, day hoi, tiéu chay, tdo bon), giam dau (bénh thap khép, dau
lung, dau rang) va khang khuan, chéng viém (viém phé quan, vét thwong phan
mém, viém dudng tiéu hoa) [58].

O Viét Nam, mot s6 loai thudc chi Piper L. pho bién nhu ho tiéu, 1a 16t
thuong duoc dung 1am gia vi va thuc pham; triu khong duoc sir dung theo vin
hoa truyén thong. Pong thoi, nhiing loai nay cling duge sir dung dé 1am thude
theo kinh nghiém dan gian va dugc trinh bay ¢ bang 1.16 [14], [15].

Bang 1.16. Mot s6 loai thudc chi Piper L. dwgc ding dé chira bénh

theo kinh nghiém din gian ¢ Viét Nam

STT | Tén khoa hgoc | Tén thuwong goi | B phin dung Cong dung
Chita viém két mac, sat
1 | P.betleL. Trau khong La khuan ngoai da, chita ho
hen
] _ | Chira dau xuong khop, do
2 |P.lolot C. DC. La 16t L4, than, ré . _
mo hoi tay chan, tiéu chay
Chira dau bung, nén mia,
3 | P.longum L. Tt bat RE, qua, hat | tiéu chay, nhtc dau, dau
rang
_ . Kich thich ti€u hoa, giam
4 | P.nigrum L. Ho tiéu Hat

dau rang, dau bung

Mic du da c6 kha nhiéu loai thudc chi Piper L. duoc sir dung 1am thudc
theo kinh nghiém dan gian, tuy nhién, viéc sir dung chi nay dé chira bénh trong
thue té hién nay khong nhiéu. Hién nay, c6 mot sb san pham thuc pham chuc

nang trong thanh phan co dich chiét tir mot vai loai thudc chi Piper L. hodc chira
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hoat chét piperin. Trong d6, nhiing san pham c6 chtra piperin phdi hop cung
curcumin 1a phong pht nhat (vi du mot s6 san pham cé chira dong thoi hai hoat
chat nay nhu: Curcumin2K, Curcumax, Biocurmin...). Su két hop giita hai
thanh phan hoat chat ndy trong nhiéu san pham xuét phat tir két qua nghién ctru
cua Shoba va cong su (1997), theo d6, piperin c6 tac dung lam tang sinh kha
dung ciia curcumin 1én 20 lan. Co ché cia tic dung nay 1a do piperin c6 kha
nang e ché qua trinh lién hop giita acid glucuronic va curcumin nén lam giam
qua trinh chuyén hoa va dao thai curcumin [126].

Nhitng ché pham khéc trong thanh phan c6 chira dich chiét tir mot sb loai
thudc chi Piper L. duoc st dung dé chira bénh nhu: Eupolin (chtra cao dac la
trau khong va cao dic co lao co tac dung chita viém loi, viém chan ring);
Sakantin® ¢o chira dich chiét tir qua cua hai loai P. nigrum L., P. longum L. va
girng giup kich thich tiéu hoa; san pham Armorex T® (chira hat tiéu, tinh dau toi,
tinh dau me. .., ¢6 tac dung khang khuan, chdng oxy héa, giam co that, chira tiéu
chay). Pic biét, mot sd san pham chua dich chiét tir ré loai P. methysticum G.
Forst (co tén goi khac 1a kava) co tac dung an than, giam lo au. Tuy nhién, gan
day, co mot s6 bao cao vé nhitng tic dung phu trén gan khi st dung nhiing san
pham nay, vi thé, can than trong khi sir dung ching [120].
1.1.3.2. Tac dung sinh hoc va doc tinh cua chi Piper L.

* Tac dung sinh hoc cia chi Piper L.

Du6i sy hd trg cua khoa hoc ki thuat, ngay cang c6 nhiéu nghién ctru tién
hanh danh gia tac dung sinh hoc cua cac loai thudc chi Piper L. dua trén nhiing
md hinh duoc 1y hién dai. Muyc dich cua nhiing nghién ctru nay nham chimg
minh tac dung chira bénh cta dugc liéu theo kinh nghi¢m dan gian hodc 1a mdt
giai doan ciia qué trinh nghién ctru phét trién thudc mdi. Két qua 1a ngay cang
c6 nhiéu tac dung sinh hoc ctia chi Piper L. duoc cong bd. Mot s6 tac dung sinh

hoc dang quan tdm cta cac loai thudc chi nay dugc trinh bay dudi day.
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v’ Déc tinh té bao

Khoang 20 nim tr& lai ddy, cung véi xu huéng diy manh viée tim kiém
thudc chita ung thu trén toan thé gidi, di co6 kha nhiéu nghién ctru vé tac dung
gy doc té bao cua chi Piper L. dugc thuc hién. Két qua cho thiy, nhiéu hop
chat phan lap duoc tir chi Piper L. ¢6 doc tinh té bao. Cac chit ¢ hoat tinh nay
chu yéu thudc nhém: alcaloid, alkanpolyenylbenzen va flavonoid. Trong nhom
alcaloid, piperin 12 mot trong nhitng hop chat duoc nghién ctru nhiéu nhét vé tac
dung chéng ung thu co thé béi tiém ning vé tac dung sinh hoc ctia nd cling nhu
boi sy xudt hién phd bién va ddi dao vé ham luong cua chat nay trong chi Piper
L. Theo két qua mot sd nghién ciru, piperin c6 tic dung chdng ung thu theo mot
s6 co ché nhu: diéu chinh ndng do cacbohydrat gin protein (chét chi thi cho xu
hudng phat trién khéi u), e ché san xuat TNF-« (yéu té hoai tir khéi u), 1am giam
luong hydroperoxid, trc ché sy di cin & phdi... trén dong vat thuc nghiém [58].

Ngoai ra, mot sb hop chat khac ciing c6 tic dung giy doc té bao dugc
phan lap tir chi Piper L. nhu: hop chét 1-[(9E)-10-(3,4-methylenedioxy-phenyl)-
9-decenoyl] pyrrolidin phan lap duoc tir loai P. boehmeriaefolium (Miqg.) C. DC.
giy doc v6i dong té bao ung thu biéu mé cb tir cung Hela (1Cs, = 2,67 pg/ml)
[132]; hop chét gibbilimbol D phan 1ap dugc tir loai P. gibbilimbum C. DC. gay
doc véi dong té ung thu biéu mo thuc quan KB (ICs = 2,1 pg/ml) [103]; hop
chét flavokavain B phan 1ap dugc tir loai P. methysticum G. Forst. tac dung giy
doc véi dong té bao ung thu gan HepG2 [68]...

v’ Téc dung chong két tap tiéu ciu

Day ciing 1a mot trong nhirng tac dung dang quan tam cua chi Piper L.
bdi c6 kha nhiéu cong trinh nghién ciru vé tac dung nay. Cac chat co hoat tinh
chong két tap tiéu cau phan lap duoc tir chi Piper L. cha yéu thudc nhom
alcaloid, bén canh d6, mot vai hop chat nhom lignan dugce cong bd. Trong sd
cac hop chat thudc nhém alcaloid, nhiing din xuat nhan pyrrol hodc
pyrrolidin thudng c6 hoat tinh manh hon. DPiéu nay goi y rang di vong nam

canh chtra nito 1a cau tric quan trong d61 vdi hoat tinh chong két tap tiéu cau
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[58]. Mot sb hop chit co tac dung chong két tap tiéu cdu duoc trinh bay &
bang 1.17.
Bang 1.17. Mt s chét c6 tac dung chéng két tap tiéu ciu

dwoc phan 1ap tir chi Piper L.

STT | Nhém hop chiat Tén hop chat Nguon goc TLTK
Piperlotin,  1-trans-
] ~ | P.lolot C. DC. [82]
. cinnamoyl- pyrrolidin
Alcaloid Pipernonalin P. longum L. [105]
Piperphilippinin P. philippinum Mig. [36]
Piperolactam P. taiwanense Lin & Lu | [33]
) Bornyl caffeat o ]
2 | Lignan o P. philippinum Mig. [36]
Kusunokinin

Tat ca cac nghién ctru dugce tham khao déu tién hanh danh gia tac dung
chéng két tap tiéu cau in vitro. Trong tht nghiém nay, cac chat acid
arachidonic, collagen, thrombin va yéu td hoat hoa tiéu cau (PAF) dugc st
dung dé gay két tap tiéu cau in vitro. Két qua nghién ctru cho thiy hoat tinh
chdng két tap tiéu cau cua hai chét piperlotin E va 1-trans-cinnamoylpyrrolidin
1a rat tiém nang. Hoat tinh chong két tap tiéu cau cta hai chat nay ¢ nong do
100 pg/ml 1an luot 12 96,2% va 100% va gié tri 1Cso twong tng lan luot 1a 11,5
ug/ml va 7,3 ug/ml [82].

v’ Tdc dung chong oxy héa

Tac dung nay chil yéu lién quan dén nhom hop chat polyphenol, vi vay, co
kha it hop chat alcaloid phan lap dugc tir chi Piper L. s¢ hiru hoat tinh nay. Mot
s6 hop chét o tac dung chong oxy hoa dugc trinh bay & bang 1.18.

Bing 1.18. Mt s6 chit cé tac dung chong oxy héa dwgc phan lap tir chi Piper L.

STT | Nhém hop chit Tén hop chat Nguon goc TLTK

1-methoxy-4-hydroxy-2-(3°,7- ] ]
_ _ _ P. crassinervium
1 | Hydroquinon dimethyl) -2°E, 6’- octadienyl- [147]
Kunth
benzen

29



STT | Nhém hop chat Tén hop chat Ngudn gbc TLTK

3,4-dihydroxyphenyl  ethanol

glucosid; 3,4-dihydroxy-6-(N- | P. nigrum L. [30]
2 | Polyphenol ) .

ethylamino) benzalcaloid

Chevibetol, allyl pyrocatechol | P. betle L. [114]
3 | Alcaloid Piperumbellactam B, C P. umbellatum L. | [130]

Cac thir nghiém danh gia hoat tinh chéng oxy héa déu st dung phuong
phap in vitro. C6 kha nhiéu phuwong phap in vitro dé danh gia hoat tinh nay bao
gém cac phuong phap: danh gia hoat tinh don gbc DPPH hoic goc ABTS; danh
gia hoat tinh khtr B-caroten; thir nghiém peroxyd hodc hydroperoxyd hoa lipid;
danh gia kha nang tao phuc véi ion kim loai...

v’ Tdc dung khdng khudn

Tac gia Reddy Venkat S. va cong sy da phan 1ap dugc tir phan doan dich
chiét ether cua lodi P. nigrum L. 5 hop chat alcaloid. Két qua thir hoat tinh
khang khuan cho thay, 3 trong 5 chat phan 1ap duoc thé hién tac dung khang
khuan trén ca hai loai vi khuan gr(+) va gr(-). Trong d6, dang chu y 1a hop chat
2E, 4E, 8Z -N-isobutyleicosatrien alcaloid wc ché 3 vi khuan gr(+) la
Staphylococcus aureus, Bacillus subtilis, Bacillus sphaericus véi gia tri nong do
trc ché t6i thiéu (MIC) 1an luot 1a 34 uM, 34 uM, 17 uM va hop chat pergumidien
trc ché vi khuan gr(-) Klebsiella aerogenes voi MIC 1a 58 uM [115].

Trong mdt nghién ctru khac, tac gid Carola Valdivia va cong sy phan lap
duge 5 chat tir loai P. obliguum Ruiz & Pav., trong do, 2 chit ¢c6 ciu trac khung
alkenylphenol thé hién hoat tinh kha manh trén 2 vi khuan gr(+) 13 Escherichia
coli va Staphylococcus epidermis véi MIC 1an luot 1a 5 pg/ml va 2,5 pg/ml [139].

v’ Tdc dung khdng nim

Trong sb céc tac dung dugc 1y da duoc cong bd cua chi Piper L., tac dung
khang nim 13 kha ndi bat boi co nhidu nghién ctru dé cip dén tac dung ndy. Hau
hét cac nghién ctru tién hanh phan 1ap hop chat theo dinh hudng tac dung sinh hoc
thong qua khao sat tic dung ctia cac phan doan dich chiét khic nhau nhu dich chiét
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nudc, MeOH, CHCls... cta thyc vat tir d6 lya chon phan doan c6 tdc dung manh

nhit. Hop chit dugc phén 1ap tir chi Piper L. s¢ hiru hoat tinh khang ndm c6 cu

trac hoa hoc kha phong pht va thudc nhiéu nhom khéc nhau. Ngay trong ciing mot

nhom, cau tric cua cac hop chat cling rat khac nhau. Dién hinh nhat 1a nhom

alcaloid, hop chat thuoc nhom nay c6 tac dung khang ndm gdm: dan xuat nhan

pyrrolidin, ddn xuét nhan aristolam, dan xuat nhén piplartin... Mot sb hop chit co

tac dung khang nim dugc trinh by & bang 1.19.

Bang 1.19. Mt s6 chat c6 tac dung khang nim dwoc phan lap tir chi Piper L.

pentenedion

& K.

Nhom . sz
STT . Tén hop chat Nguon goc TLTK
hgp chat
Arboreumin, piplartin P. arboreum Aub. [141]
N-[5- (3’, 4’-methylenedioxy-
1 | Alcaloid phenyl)- 2(E) - pentadienoyl] P. hispidum Sw. [21]
pyrrolidin
Piperlongumin P. chaba Hunt. [58]
o ) P. crassinervium
Naringin, sakuranetin [41]
Kunth
2 | Flavonoid
5,4’-dihydroxy-7-methoxy- P. marginatum [116]
flavanon Jacq.
) 1,4-dihydroxy-2-(3°,7°- dimethyl- | P. crassinervium
3 | Hydroquinon ) [41]
1’-0x0-2’(E),6’-octadienyl) Kunth
) o P. methysticum G.
4 | Lacton Kavain, methysticin [146]
Forst.
) ) ) P. regnellii (Miq.)
5 | Neolignan Eupomatenoid-3, eupomatenoid-5 [77]
C.DC.
Cyclo- P. coruscans H. B.
6 Coruscanon A, B [84]
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Hai phuong phap thuong duoc ap dung trong nghién ctru tdc dung khang
nam la phuong phép sac ky 16p mong sinh hoc va phuong phép in vitro (phuong
phap khuyéch tan hodc pha lodng). Trong d6, phuwong phap sic ky 16p mong
sinh hoc dugc sir dung phd bién hon. O phuong phép nay, tac dung trc ché duoc
xéac dinh dwa vao ving e ché trén nén téi ctia ban moéng. V&i phuong phap in
vitro, hoat tinh @c ché dugc danh gia dua vao dudng kinh vong e ché (phuong
phap khuéch tan) hodc dua vao ndng do thap nhat wrc ché su phat trién cia nim
(phuong phép pha lodng). Tac dung khang nim cua cic mau thuong duoc so
sanh v6i 3 chat dbi chiéu 1a nhiing thudc khang nam di dugc sir dung pho bién
trén 1am sang nhu: miconazol, amphotericin B, nystatin [21], [130].

Mot sé loai nim dugc st dung trong cac nghién ctu gdm co:
Cladosporium cladosporioides, Cladosporium sphaerospermum [21], [141];
Candida albicans, Cryptococcus neoformans [84]; Candida glabrata,
Aspergillus favus, Fusarium solani [130]...

v’ Tdc dung ikc ché enzym acetylcholinesterase

Nghién ctru cua Ingkaninan K. va cong su cho thay dich chiét methanol
cua hat loai P. nigrum L. va cta than loai P. interruptum Opiz thé hién hoat tinh
trc ché AChE in vitro voi gia tri phan trim hoat tinh trc ché 1an luot 13 58% va
65% [63]. Trong mdt nghién ctru khac, tac gia Adewusi E. A. va cong su da xac
dinh duoc dich chiét EtOAcC cua ré loai P. carpense L. f. ttc ché AChE véi ICs
la 0,041 mg/ml [17].

Nhimng cong bd vé hoat tinh ¢ ché AChE in vitro va tac dung cai thién tri
nhd in vivo ciia cac chat phan 1ap duoc tir chi Piper L. con kha han ché va chu
yéu dé cap dén tac dung nay cua piperin. Day nay 1a mot alcaloid phd bién nhat
va c¢6 mit trong nhiéu loai thudc chi Piper L. nhu: P. nigrum L., P. retrofractum
Vahl., P. chaba Hunt, P. betle L., P. cubeba L. f... Hop chat nay s¢ hitu nhiéu
tac dung sinh hoc khac nhau trong d6 c6 tac dung rc ché AChE & d6i hai ma va
tac dung cai thién tri nhd trén dong vat thuc nghiém thong qua thir nghi¢m voi
mo hinh mé 16 nudc Morris [38], [143].
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O Viét Nam, nhom tac gia P4 Quyén va cong sy di tién hanh danh gia
hoat tinh (tc ché AChE in vitro cic mau dich chiét MeOH cua 2 loai P. betle L.
va P. lolot C. DC. Két qua cho thay ty 1 phan trim hoat tinh trc ché enzym in
vitro ctia mau dich chiét tir 2 loai P. betle L. va P. lolot C. DC. ¢ ndng d6 100
ng/ml 1an luot 13 44,61 va 33,38%.

Ngoai nhiing tac dung sinh hoc ctia chi Piper L. duoc dé cap ¢ trén, nhiéu
tac dung sinh hoc khac cua chi nay ciing da dugc cong bé gdom co: tac dung
chdong viém [86], tac dung bao vé té bao gan [94], tac dung trén bénh tiéu dudng
[25], tac dung chdng béo phi [150]...

* Poc tinh

Bén canh nhitng nghién ctru danh gia tac dung sinh hoc cua chi Piper L.,
nhiéu nghién ctru danh gia tinh an toan cua chi nay ciing da dugc thyc hién.
Nhitng nghién ctru nay tap trung danh gia doc tinh cip va doc tinh ban truong
dién cua cac mau cao hodc dich chiét tr duoc lidu. Két qua nghién ctru tinh an
toan ctia mot s6 loai thudc chi Piper L. dugc tom tat & bang 1.20.

Bang 1.20. Két qua danh gia tinh an toan ciia mét s loai thudc chi Piper L.

Loai Maiu .
STT Két qua TLTK
nghién ctru nghién ctru
, . | LDsp>5.000 mg can/kg; Liéu 5.000 mg
Can dich chiét | , ,
can/kg trong luong co thé (TLCT), duong
1 P. betle L. methanol cua | ) [20]
y udng, trong 14 ngay trén chudt cong: khong
a .
gay ton thuvong mo bénh hoc
Liéu 5.000 mg can/kg TLCT, dudng udng,
trong 14 ngay trén chudt cong: khong co
dau hiéu doc; Liéu 300-1.200 mg cin/kg
Cén dich chiét | TLCT, duong udng, trong 90 ngiy trén
2 | P.chaba Hunt. , s .| [66]
nudc cua qua | chudt cong: khong cd dau hi€u ddc, chi so
sinh hoéa khong thay doi, mot vai chi so
huyét hoc thay d6i trong gidéi han binh
thuong, khong c6 ton thuong mé bénh hoc
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STT

Loai

nghién ctru

Mau

nghién ctru

Két qua

TLTK

P. longum L.

Bot qua kho

Liéu 3.750 mg bot qua kho/kg TLCT,
duong udng trén chudt céng: khong giy
chét dong vat; Liéu 2.250 mg bot qua kho/kg
TLCT, dudng udng, trong 45 ngiy trén chudt
cdng: chi s sinh hoa binh thuong, sb lugng
bach céu tang nhe, co biéu hién cua gan

nhiém m& va viém rudt non nhe

[96]

P. laetispicum
C.DC.

Can dich chiét
phan doan
ethylacetat

cua than

LDsp l1an luot 1a 1.530 va 538,8 mg cin/kg
TLCT theo duong udng va duong tiém phiic
mac litu 500 mg cinkg TLCT, duong
ubng, trong 90 ngay trén chudt nhat: trong
luong co thé khong d6i tuy nhién trong
luong gan ting, 50% chudt bi chét

[149]

P. methysticum
G. Forster

Cin dich chiét
nudc va dich

chiét aceton

Liéu 50 mg can/kg TLCT x 3 lan/tuan x 3
thang, trén tho: khong thay co dau hiéu doc;
Thir véi cin aceton & muc licu 24 mg/kg
TLCT trén chudt cong va 20 mg/kg TLCT
trén ché khong thay xuat hién tac dung phu
nao sau 26 tudn thr nghiém. Tuy nhién, &
liéu cao nhét dem thtr 1a 320 mg can/kg TLCT
va 60 mg can/kg TLCT lan luot trén chudt
cdng va cho thdy c6 sy thay ddi nhe vé hinh

anh mo bénh hoc cta gan va than

[120]

P. nigrum L.

Cin dich chiét

nudc cua qua

Liéu 5.000 mg can/kg TLCT, dudng udng,
trong 14 ngay trén chudt cong: khong giy
chét dong vat; Liéu 300-1.200 mg cin/kg
TLCT, duong ubng, trong 90 ngay trén
chudt cong: khong c6 ton thuong mod bénh
hoc, cac chi sd vé sinh héa va huyét hoc

binh thuong

[39]
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Két qua ¢ bang 1.20 cho théy, ddc tinh cua cac loai thudce chi Piper L. rat
khac nhau. Mot sb loai gan nhu khong doc hodc ddc tinh rat thiap nhu: P. betle
L., P. nigrum L. va P. longum L. Nhiing loai ndy d3 dugc danh gia doc tinh cép
& muc lidu tir 3.750-5.000 mg can/kg TLCT theo dudng udng va déu khong thay
du hiéu doc cling nhu khong c6 dong vat ndo bi chét trong khoang thoi gian 14
ngdy nghién ctru. Két qua danh gia doc tinh ban truong dién cia 3 thao duoc
trén cho thdy khong c6 nhitng thay doi bat thuong vé chi sé sinh hoa, chi sb
huyét hoc va hinh anh mé bénh hoc ctiia mot sb co quan nhu gan, than, ndo déu
binh thuong trong khoang thoi gian 45-118 ngay nghién ctru. Tuy nhién, mot sd
loai thudc chi Piper L. khac lai c¢6 ddc tinh dang luu y nhu: P. laetispicum C.
DC., P. methysticum G. Forster... Dic biét, dd c6 bao cdo vé mot vai trudng hop
nguoi bénh & Uc, buc, Thuy si..., sau khi st dung san phém cO chtra loai P.
methysticum G. Forster thay c6 biéu hién doc tinh & gan.

Bén canh nhiing nghién ciru danh gia tinh an toan ciia cin hodc dich chiét
tir cac loai thudc chi Piper L., mot s6 nghién ciru da tién hanh danh gia tinh an
toan ctia hop chat tinh khiét phan 1ap duoc tir nhitng loai thudc chi nay nhu:
piperin, piperiton, piperonyl butoxid... [110], [131]. Pang quan tdm nhét 13 mot
s6 nghién ctru danh gia tinh an toan cua piperin bdi hién nay c6 kha nhiéu san
pham ngudn gdc thao dugc cd chira hop chat nay. Piperin dugce phdi hop trong
nhiing san phdm nay nham lam ting sinh kha dung cta thanh phan hoat chat
chinh (vi du nhu: curcumin, polyphenol...) ctia nhitng san pham d6 [127].

Trong nghién ctru cua tac gia Piyachaturawat P. va cong su (1983), doc
tinh cap ctia piperin di duoc xac dinh véi gia tri LDso ctia cac duong dung thude
gdm tiém tinh mach, tiém phtc mac, tiém bap lan luot 13 15, 43 va 400 mg/kg
TLCT chudt nhét. LDs trén chudt cng theo dudng tiém phiic mac ciing dugce
xac dinh 1a 33,5 mg/kg TLCT. Nghién ciru doc tinh ban truong dién trén chudt
nhit cho thiy & muc liéu 100 mg/kg TLCT theo duong udng khong giy doc va
TLCT khong thay d6i. Tuy nhién, khi mirc liéu nghién ctru tang thi TLCT cua
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chuot bi giam va s6 chudt chét tang. Nghién ciru doc tinh ban truong dién trén
chudt cong cho thiy & muc liéu 500 mg/kg TLCT theo dudng udng gy phu né
nghiém trong duong tiéu héa, mot sd chudt bi chady mau bang quang. Kiém tra
md bénh hoc quan sat thdy nhing thay doi vé dic diém vi hoc ¢ da day, rudt
non, tuyén thuong than va bang quang. Mac du vay, murc lidu duoc st dung
trong nghién ctru 12 cao hon nhiéu so véi murc lidu thyuc té piperin thuong dugc
str dung. Vi vay, nhiing tac dung phu trén chi c¢6 thé gip phai néu dung liéu rat
cao va trong thoi gian dai [110].

1.2. Tong quan vé nghién ctiu sang loc hoat tinh tc ché enzym
acetylcholinesterase in vitro

1.2.1. Acetylcholin, enzym acetylcholinesterase va gid thuyét vé vai tro ciia hé
cholinergic doi véi bénh Alzheimer

1.2.1.1. Acetylcholin

Acetylcholin (ACh) dugc tim thdy & dong vat c6 xuong séng, dong vat
chan khép va 1a mét trong nhiing chat chinh ma nho d6 xung dién duoc truyén
giira cac té bao than kinh véi nhau hoac tir té bao than kinh téi co van va co
tron. ACh duogc phat hién lan dau tién vao nam 1867 dudi dang mét chat tong
hop va dugc phat hién trong co thé nguoi nim 1906 tir dich chiét tuyén
thuong than.

ACh duoc téng hop tir cholin va acetyl CoA do enzym cholin acetyl
transferase xUc tac phan tng, sau dé, dugc luu giit & vi tri cudi day than kinh,
trong cac tdi. Cac chat trong tai duoc giai phong khi vi tri cudi day than kinh bj
khir cuc va khi 6 ACh duoc giai phong vao khe synap va gan véi thu thé. ACh
sau khi duoc giai phong cd thoi gian béan thai rat ngan vi sy ¢6 mat caa AChE.
Pay 1a enzym thay phan day ndi este trong phan tar ACh tao ra cholin va acid
acetic. Cholin sau d6 duoc thu nhan lai vao té bao than kinh dé tong hop ACh.
Do d6, nhitng chat c6 tac dung e ché AChE s& kéo dai thoi gian ton tai va thoi
gian tac dung cua ACh [10].

36



Trong nhitng nam gan diy, ACh duoc thay c6 lién quan téi nhiéu chic
ning khac bén canh chirc niang dan truyén than kinh. Trong d6, ACh dugc xem
1a c¢6 lién quan dén sy tién trién caa bénh viém day than kinh va qué trinh san
sinh soi amyloid, nhimg dic diém dién hinh dugc thiy trong té bao ndo cua
bénh nhan mic bénh Alzheimer.
1.2.1.2. Enzym acetylcholinesterase

AChE, véi vai tro thuy phan ACh, 1a mét protein ¢ hinh elip chira mét
ranh sau, duoc goi la hém. Qua trinh thay phan ACh duoc xdc tac boi AChE
dién ra ¢ day ciia hém enzym theo co ché khé phiic tap. O day ctia hém, noi xay
ra su thuy phan co chat ACh, c¢6 4 vi tri hoat dong chinh Ia vi tri este hoa, 15
oxy-anion, vi tri anion va tai acyl [61]. Nhing vi tri hoat dong nay cua AChE
duoc minh hoa ¢ hinh 1.11.
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Vi tri anion
Hinh 1.11. Céc vi tri hoat dgng tai hém caa AChE [61]
AChE 1a mét trong nhiing enzym thuy phan nhanh nhat. Hoat tinh cua né
manh gap khoang 10 lan so véi serin protease hoic butyrylcholinesterase & cling
diéu kién nhiét do va pH.
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1.2.1.3. Gid thuyét vé vai tro cuia hé cholinergic déi véi bénh Alzheimer

AChE chu yéu c6 mit trong hé than kinh trung wong, xuc tac thiy phan
chat dan truyén ACh. Qué trinh nay can thiét dé chuyén té bao than kinh hé
cholinergic tir trang thai hoat dong sang tinh trang nghi [10], [61]. O bénh nhan
Alzheimer thiy c6 sy giam tram trong nong d6 chat dan truyén than kinh ACh.
Tinh trang nay gay suy giam kha ning nhan thac ddi véi ngudi bénh. Gia
thuyét vé vai trd cua hé cholinergic trong bénh Alzheimer duoc dua ra 1an dau
tién vao nam 1982 bai tac gia Whitehouse va cong su. Sau do, gia thuyét nay
nhanh chong tro thanh dong luc cho qua trinh nghién ctu theo hudng cai
thién chitc nang hé cholinergic trén bénh nhan mac bénh Alzheimer. Theo gia
thuyét nay, nhitng chat ¢c ché sy hoat dong cia AChE lam ting ndéng d6 va
thoi gian hoat dong caa ACh & synap than kinh tir 6 cai thién triéu chiing
bénh [44].
1.2.2. Mt sé phwong phdp thwong ding trong nghién civu sang loc hoat tinh
irc ché enzym acetylcholinesterase in vitro

Nghién ctru sang loc 14 giai doan dau cta qua trinh nghién ctu phat trién
thuéc méi. Giai doan nay thuong tién hanh danh gia hoat tinh cia mot luong 16n
cac mau thir. Vi vdy, nhitng phuong phéap duogc lua chon dé str dung ¢ giai doan
nay phai 1a nhimg phuong phap c6 thé tién hanh dong thoi nhiéu mau, luong
mau can it, cho két qua nhanh va chi phi thip. Phuong phap thir in vitro dap tng
duoc tat ca nhitng yéu cau d6. Déi v6i nghién ctu sang loc tac dung @c ché
AChE in vitro, ¢6 2 phuong phap thuong duoc sir dung 1a phuong phap st dung
thudc thir Ellman va phuong phap sir dung thudc thir mubi Fast Blue B.
1.2.2.1. Phwong phdp sir dung thuéc thir Ellman

Trong sé nhimg phuong phap duoc sir dung dé nghién ciru sang loc hoat
tinh rc ché AChE in vitro, phuong phap sir dung thudc thir Ellman dugc xay
dung va tng dung som nhat. Hién nay, phuong phap nay van duoc sir dung

kha pho bién & nhiéu nghién ciru cing hudng, trong d6, phuong phap do quang
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duoc str dung nhiéu hon phuong phap sac ky 16p mong sinh hoc. Phuong phap
nay st dung co chit 1a acetylthiocholin iodid (ATCI) va thudc thur 1a 5,5’-
dithiobis - nitrobenzoic acid (DTNB).

* Phwong phap do quang

Phuong phap cua Ellman ding dé xac dinh hoat tinh cia enzym
cholinesterase dua vao do quang duoc tic gid ndy mo ta 1an dau tién vao nam 1961
[48]. Nguyén tic ctia phuong phap: co chat ATCI bj thuy phan nhd xtc tac cia
cholinesterase tao thiocholin. Thiocholin phan tGng véi thude thir DTNB gii
phong ra hop chat 5-thio-2-nitrobenzoic acid mau vang. Hop chét nay dugc xac
dinh bang cach do dd hap thy cua dung dich & budc song 412 nm.

Sau do, nhiéu nghién ctru sang loc vé hoat tinh ¢ ché AChE in vitro khac
tiép tuc duoc thuc hién. Tuy nhién, so v6i phuwong phap gbc dugce cong bd boi
Ellman, phuong phap duoc trién khai trong cac nghién ctru sau d6 déu c6 mot sd
thay doi ve: ngué)n géc va hoat d§ cua enzym, loai dém st dung, néng do dung
dich co chét va thudc thir... cling nhu ty 1 phéi hop ctia chiing vao hdn hop phan
ung [74], [98], [125].

* Phwong phdp sic ky I6p mong sinh hoc

Trén co s& phuong phap do quang str dung thudc thir Ellman, phuong
phap sic ky Iép mong sinh hoc (BTLC) di duoc phat trién. O phuong phap
nay, sau khi ban mong duogc trién khai, hon hop gom dung dich thuéc thi
DTNB va co chat ATCI duoc phun 1én ban mong, sau d6 mgi phun dung dich
enzym. Nhitng chat gy &c ché AChE s& 1am xuat hién céc vét mau trang trén
nén vang [18], [63].

Mot trong nhitng han ché cua phuong phap BTLC 1a c6 thé gip phai
hién tugng duong tinh gia, hién twong vét mau tring xuat hién trén ban mong
khong phai do tac dung trc ché AChE. Pé khic phuc han ché ndy, bén canh ban
mong thir phai tién hanh lam thi nghiém véi mot ban mong khac (ban dbi

chiéu). Cac budc tién hanh trén ban ddi chiéu twong ty nhu trén ban thir chi
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khac & giai doan phun thudc thir hién mau. Pdi véi ban thir, hdn hop dung dich
thudc tht DTNB va co chit ATCI dugce phun trudce, sau d6 méi phun dung
dich AChE. Véi ban db6i chiéu, dung dich thudc thit DTNB duoc phun trude,
sau d6 hon hop gdm dung dich co chat ATCI va dung dich AChE duoc phun
sau. Cach bd tri thir nghiém nhu trén nham dam bao nhitng vét mau trang xuét
hién trén ca hai ban 1a nhiing vét cho phan ung duong tinh gia [18]. Hinh 1.12
duéi day minh hoa két qua nghién ctru sir dung phuong phap BTLC hién mau
bang thudc thtr Ellman.

A B

Hinh 1.12. Ban BTLC cia dich chiét loai Corydalis sp dwec hién mau
bang thuéc thir Ellman [18]
A. Phan tmg tic ché enzym, vét tring chi ra hoat tinh trc ché enzym.
B. Phan g dwong tinh gia, vét tring khong phai vi trc ché enzym.
1.2.2.2. Phwong phdp sir dung thuoc thir muéi Fast Blue B
So v&i phuong phép st dung thudce thir Ellman, sé luong nghién ctru sir
dung phuong phap nay dé sang loc hoat tinh trc ché AChE in vitro kha han ché.
Phuong phép nay sir dung co chat 13 a-naphthyl acetat va thudc thir 1a mudi Fast
Blue B (mubi O-dianisidin bis(diazotized) zinc double).
* Phwong phdp do quang
Thir nghiém do quang st dung thudc thir mudi Fast Blue B dugc cong bd
lan dau tién boi tac gia Van Asperen K. vao nam 1962 [140]. Nguyén tic cta
phuong phéap: co chit a-naphthyl acetat bi thuy phan boi enzym esterase giai

phong chat a-naphthol. Chéat nay sau d6 phan tmg véi thude thir mudi Fast Blue
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B tao thanh san phim mau diazo. Hop chét nay dugc xac dinh bang cach do do hap
thu cua dung dich ¢ bude song 600 nm.

Tuy nhién, sau d6, khong c6 nhiéu nghién ctru str dung phuong phap nay
dé nghién ctu sang loc tic dung e ché AChE in vitro va mot trong s d6 1a
nghién curu cua tac gia Di Giovanni S. [44], [90]. Phuong phap dugc st dung
trong nghién ctru cua tac gia ndy c6 mot s thay d6i so v6i phuong phap cua tac
gia Van Asperen vé: nguén géc va hoat d0 cua enzym, hoa chit dé bat hoat
enzym va nong do dung dich co chét.

* Phwong phdp séic ky l6p méng sinh hoc

Mudi Fast Blue B ciing duoc st dung nhu mot thude thtr trong phuong
phap BTLC dé nghién ctru sang loc hoat tinh trc ché AChE in vitro va dugc phat
trién bai Marston nim 2002. O phuong phap nay, sau khi ban mong duoc trién
khai, dung dich enzym dugc phun 1én ban mong. Sau d6, hdn hop gom dung
dich co chat a-naphthyl acetat va dung dich thudc thir mudi Fast Blue B dugc
phun 1én ban mong. Nhiing chat gay @c ché AChE s& lam xuat hién céc vét
mau tring trén nén mau tim sam [44], [148]. Hinh 1.13 du6i day minh hoa két

qua nghién ctru str dung phuong phap BTLC hién mau bang mubi Fast Blue B.

Hinh 1.13. Ban BTLC ciia cc vét ¢6 lwgng Physostigmin tir 10 dén 10" pg

dwge hién mau bang thudc thir mudi Fast Blue B [148]
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Ciing giébng phuong phap BTLC sir dung thudc thir Ellman, phuong phap
BTLC st dung thudc thtr mudi Fast Blue B ciing c6 thé gip phai hién tuong
duong tinh gia. Dé loai trir cac vét duong tinh gia, mot ban mong dbi chiéu
tuong tu v6i ban mong thir duoc trién khai. Sau do, cac dung dich a-naphthol va
mudi Fast Blue B dugc phun 1én ban méng ma khong c6 dung dich enzym. Néu
xuat hién vét mau trang thi vét d6 1a vét duong tinh gia.

Bén canh 2 phuong phap duoc trinh bay ¢ trén, phuong phap dién di
mao quan ciing d3 dugc str dung dé nghién ctru sang loc tic dung e ché AChE
In vitro trong nghién ctru cia Tang Z. M. (2007) [133]. Tuy nhién, méi chi c6
rat it nghién ctru st dung phuong phéap nay duoc cong bd. Ly do 13 boi phuong
phéap nay doi hoi phai co trang thiét bi pht hop véi thao tac thar nghiém twong
doi phuc tap. Ngoai ra, han ché vé sb lugng mau thir duoc danh gia o mdi 1an
thao tic may ciing gop phan can trd viéc tng dung phuong phap dién di mao
quan trong nghién ctru sang loc.

Nhu vy, véi sb luong trén 1.000 loai, chi Piper L. 1a mot trong nhiing chi
16n nhat ctia nganh thuc vat hat kin. Chi nay ciing da duoc nghién ctru kha nhiéu
vé thanh ph?m hoa hoc va tac dung sinh hoc. Vé thanh phﬁn héa hoc, nhiéu hop
chat thuoc mot s6 nhom nhu: alcaloid, tinh dau, flavonoid,
alkanpolyenylbenzen, lignan... da dugc phan lap va nhan dang tur chi Piper L.
Ddng thoi, chi nay s¢ hitu mot sb tac dung sinh hoc dang quan tim nhu: gay doc
té bao, chéng két tap tiéu cu, khang nam... Dic biét, nhiing két qua nghién ctru
duoc cong bd gan day vé tac dung trc ché AChE ctia mot sd loai thude chi Piper
L. in vitro va tac dung cai thién tri nhd in vivo cua piperin ciing rat dang quan
tam. Két qua ndy da mo rong thém vé cac d6i tugng nghién ciru tiém ning cho
qua trinh tim kiém thuéc moi diéu tri bénh Alzheimer. Piéu niy cang c¢6 ¥ nghia
hon khi s6 lugng loai thudc chi Piper L. dd duoc nghién ciru trén thé gidi méi
chi khoang trén 100 loai, chiém ty 1& khoang 10% so v&i tong sd hon 1.000 loai

ctia chi nay. Riéng & Viét Nam, ciing co dén 46 loai thudc chi Piper L. phan bd
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rong khap ca nudc, trong do, c6 mot sd loai diac hiru. Tuy nhién, chua c6 nhiéu
nghién ctru vé thanh phan hoéa hoc va tac dung sinh hoc cua chi Piper L. dugc
thue hién & nude ta. Nghién ctru trong nudc cha yéu tién hanh phan tich thanh
phan tinh dau cta mot sd loai thudc chi Piper L. phd bién nhu P. betle L., P.
lolot C. DC., P. nigrum L. Tac dung sinh hoc cua chi Piper L. dugc nghién ctru
trong nudc cling chi gidi han & mot vai tdc dung nhu: chéng két tap tiéu cu,
khang nam va khang khuan. Vi vy, c6 thé thay tiém niang nghién ctru vé tac dung
trc ché AChE cuia nhiing loai thudc chi Piper L. & Viét Nam 1a tuong ddi 16n. Day
ciing 13 co s¢ khoa hoc dé hinh thanh ¥ tuong ctia dé tai nay.

Véi muyc tiéu nghién ctru sang loc hoat tinh rc ché AChE in vitro cua céac
mAau cin va hop chat tinh khiét phan 1ap duogc tir 2 loai nghién ciru, phuong phap
do quang str dung thudc thtr Ellman duoc liwa chon dé ap dung trong nghién ciru

cua dé tai luan an.

43



Chuwong 2. NGUYEN VAT LIEU, TRANG THIET BI VA
PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu
2.1.1. Mdu nghién ciru

Dé lya chon doi tuong nghién ctru cua ludn an, trudc tién, tién hanh khao
sat hoat tinh @rc ché AChE cua 12 loai thudc chi Piper L. (dugc ky hiéu tr HVD-
001-11 d¢én HVD-012-11) thu hai & Vuon Qudc gia Ba Vi (Ha Nbi) va Vuon
Quéc gia Chc Phuong (Ninh Binh). Tat ca cdc mau thyc vat nay dugc thu hai
vao thoi diém thang 01 nam 2011. Trén co s& két qua khao sat hoat tinh, lya
chon duoc 2 loai c6 ky hiéu 1a HVD-002-11 va HVD-004-11 lam ddi tuong
nghién ctru cua dé tai. Sau do, mau thuc vat cua hai loai nay dugc thu hai lai tai
Vuon Qudc gia Clic Phuong vao thang 04 nim 2011 dé 1am tiéu ban (véi day du
bd phan sinh san) va dé tién hanh nghién ctru vé thanh phan hoa hoc va tac dung
sinh hoc. Tiéu ban mau cua hai loai nghién ctru dugc Iuu giit tai Phong tiéu ban,
Vién Sinh thai va Tai nguyén sinh vat (c6 gidy xac nhan kém theo ¢ phu lyc 3
v6i sb hiéu tiéu ban mAu luu tring véi ky hidu miu ban dau).

2.1.2. Héa chit, dung méi

- Hoa chat: AChE loai EC 3.1.1.7, acetylthiocholin iodid (ATCI), acid
5-5’-dithiobis-2-nitrobenzoic (DTNB), tris base va berberin clorid chuan
(Sigma); HCI (Merck).

- Dung modi: n-hexan, cloroform (CHCIs), methylen clorid (CH,CL,),
ethylacetat (EtOAc), aceton, n-buthanol (BuOH), methanol (MeOH),
dimethylsulfoxid (DMSO): dat tiéu chuan tinh khiét phan tich (Duksan - Han
Quéc); methanol: dat tiéu chuan tinh khiét ding cho phan tich HPLC (Merck);
cloroform (CDCI5) , aceton [(CDs),CO], methanol (MeOD): dat tiéu chuén tinh
khiét dung cho phan tich NMR (Sigma va Merck).

2.1.3. May moc, thiét bi va dung cu
- Ph6 HR-ESI-MS dugc do trén may QTOF 6550, Agilent (M§) dugc dat

tai phong thi nghiém cua Pai hoc Yonsei, Han Québc.
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- Phé HR-FAB-MS dugc do trén may JEOL JMS-700 MStation™ (Drc)
dugc dat tai phong thi nghiém cta Pai hoc Quéc gia Kyungpook, Daegu, Han Quéc.

- Phd cong huong tir hat nhan mat chiéu va hai chiéu duoc do trén may
Varian Unity Inova 400 (M¥§) dugc dat tai phong thi nghiém cia DPai hoc
Catholic, Daegu, Han Qudbc.

- Hé théng sic ky 1ong hiéu ning cao diéu ché Waters 600E (M¥) v6i dau
do UV-Vis sur dung c6t YMC-Pack ODS-A 5um, 20 x 250 mm.

- Hé thong séc ky 10ng ap suét trung binh Yamazen YFLC-GR (Nhat).

- M4y htimg mau tu dong Eyela DC-1200 (Nhat).

- Hé théng cat quay chan khong (Eyela, Nhat) két hop bd phan lam lanh
tuan hoan (Daihan, Han Qudc).

- May do quang ELISA, VERSA max (My).

- May do pH Mettler Toledo (Thuy si).

- Cén phén tich Mettler Toledo (Thuy si) d6 chinh xac 0,1 mg.

- Bén soi tir ngoai UVLS 24-EL (Anh).

- Kinh lap soi ndi Leica EZ4 (Puc).

- Pia 96 giéng (Thermo, M¥).

- Ban moéng silica gel Fjs4 trang sin trén tAm nhom va RP-18 Fos4s trang
san trén tam thiy tinh (Merck).

- Hé thong chiét hdi luu dung tich binh cau 10 lit.

- Dung cu thuy tinh: céc loai cot duong kinh tir 1 - 10cm, dai tir 30 - 100
cm; binh cau ngoai dung tich 50 - 2000 ml; 6ng nghiém, 6ng dyng mau NMR,
pipet chinh xéac...

2.2. Phuwong phap nghién ciru
2.2.1. Phan tich dic diém thuc vit
- Phén tich hinh thai:
Quan sat va mo ta dic diém hinh thai thuc vat vé: dang séng; than; 14

(hinh dang phién, chép, gan, géc, cuéng, kich thudc...); hoa (dang cum hoa, vi
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tri cum hoa, kich thudc, 14 bic, bo nhi, bo nhuy...); qua va hat (hinh dang, mau
sic, kich thude...).

Dung cu st dung gdm: kinh lap soi n6i, may anh k¥ thuat sd, thude ké.

- Thu hai, 1am tiéu ban mau cay kho (c6 day du bo phan sinh san) va luu
gitr tiéu ban tai Phong ti€u ban, Vién Sinh thai va Tai nguyén sinh vat [9].

- Phan tich dic diém vi phau: tiéu ban vi phiu than dugc cat ngang & doan
than thi 3 tinh tir dau canh. Tiéu ban vi phau 14 dugc cit ngang & vi tri khoang
1/2-1/3 dudi gan goc cua 14 trudong thanh. Sau dé, cac manh cat duoc nhudom va
lam ti€u ban vi phﬁu. Quan sat, mo ta va chyp anh cac dac diém vi phﬁu qua kinh
hién vi [2], [12].

- Phan tich dic diém vi hoc: bot phf?m trén mit dat duoc séy kho, nghién
min va lam ti€u ban bot. Quan sat, mé ta va chup anh cac dac diém qua kinh
hién vi [12].

- Xac dinh tén khoa hoc cua loai nghién ctru dua trén tai li€u tham
khao va so sanh véi tiéu ban miu. Mot sb tai liéu duoc st dung dé tham
khao gom thyc vat chi cia: Pong Duong [153], Trung Quodc [37] va An Do
[60]. Bén canh do6, con co6 su gitup d cuia chuyén gia phan loai thyc vat cua
Viét Nam.

2.2.2. Nghién ciru thanh phéin héa hoc
2.2.2.1. Phuong phap chiét xudt va phan ldp hop chdt

Pé dinh huéng qua trinh nghién ctru phan 1ap hop chat, dau tién, tién hanh
khao sét hoat tinh (rc ché AChE in vitro clia cdc mau phan doan dich chiét trong
dung méi c6 d6 phan cuc khic nhau chiét xuat tir 2 loai nghién ctru. Sau do,
nhiing phan doan c6 hoat tinh manh nhat dugce chon cho quéd trinh nghién ctru
phan 1ap hop chét tiép theo. Qua trinh nghién ctru phan 1ap hop chit tir cac phan
doan di chon chii yéu st dung phuong phép sic ky cot két hop véi mot sd
phuong phap siac ky khac nhu phuwong phap: sic ky 16ng ap suat trung binh, sic

ky 1éng hiéu nang cao diéu ché va sac ky 16p mong diéu ché. Cac phan doan trong
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qua trinh phan 1ap dugc theo ddi bang sic ky 16p mong va sic ky 16ng hiéu ning
cao. Pic diém chinh cta nhimg phuong phap sic ky sir dung trong nghién ciru
nhu sau [13]:

- Sic ky cot mo (CC):

+ Cot thay tinh: dudng kinh thay d6i tir 1 - 10 cm véi chiéu dai thay d6i
tur 30 - 100 cm.

+ Pha tinh: thuong dung hat silica gel pha thuan c& hat 63 - 200 um
(dung cho cdt to duong kinh khoang 10 cm) hodc 40 - 63 um (dung cho cot co
duong kinh 5 cm tro xubng); silica gel pha dao ¢& hat 30 - 50 pum.

+ Phuong phap nap cot va dwa mau Ién cot:

Hat silica gel duoc nap vao cot theo phuong phép nap cot udt sir dung
hdn hop dung méi chinh 13 pha dong dé rira giai. Lwya chon pha dong ria giai
can ct vao ban mong sic ky. Mau phan 1ap duogc dua 1én cot bang cach dua
thang dung dich hoa tan mau hodc phan tin miu trong silica gel, sau do, lam
kho silica gel, nghién min roi dua lén cot.

+ Hing va gom dich rtra gidi: qué trinh rira giai, dich rira dugce hung
bang dng thuy tinh st dung thiét bi htmg tu dong. Dich rira giai trong cic dng
duoc gom lai dua vao két qua phan tich sac ky 16p mong.

- Sic ky 16p mong (TLC):

+ Ban mong: sic ky TLC dugc thuc hién trén ban mong trang sin pha
thuan DC-Alufolien 60 GFys4 va pha dao RP-18 (Merck).

+ Hién mau ban mong: sic ky dd dugc quan sat dudi anh sang dén tir
ngoai ¢ hai budc song 254 va 365 nm hodc ban moéong duge phun dung dich acid
sulfuric 10% sau d6 sdy nong ban mong & 200°C trong khoang 5 - 10 pht.

- Sic ky 16p moéng diéu ché (PTLC):

Pugc thyc hién trén tim kinh trang san silica gel 60 GFs4 (Merck) kich
thudc 20x20 cm, phét hién vét chat bang dén tir ngoai & budc song 254 nm hodc
365 nm. Sau d6, cao 10p silica gel dd duoc danh dau, nghién min, giai hap phu

bang rira giai véi dung méi thich hop va loai dung méi bang c6 quay chan khong.
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- Sic ky long ap suét trung binh (MPLC):

MPLC duoc thuc hién trén hé théng Yamazen YFLC-GR st dung cot pha
dao silica gel RP-C18. Mau can phan 1ap dugc nap vio cot qua hé théng van
diéu chinh. Thé tich mau nap vao cot tdi da 13 2 ml. Himg va gom mau dua vao
két qua TLC.

- Sic ky 1ong hiéu nang cao diéu ché (PHPLC):

PHPLC dugc thuc hién trén hé thong Waters 600E v6i dau do UV-Vis
stt dung c6t YMC-Pack ODS-A kich thudc 20 x 250 mm. Theo ddi pic xut
hién trén sic ky d6 va himg mau. Tap trung cdc miu himg duoc va cd quay téi
can kho.
2.2.2.2. Phwong phdp xdc dinh cdu triic hop chdt phan ldp dwoc

- Phuong phap vat 1y: dua vao goc quay cuc.

- Phuong phap hoa hoc: dya vao phan ting hoa hoc dac trung.

- Phuong phéap hoa ly:

+ Dya vao dit liéu pho cong huong tir hat nhan mot chiéu (*H-NMR, **C-
NMR, DEPT) va hai chiéu (HMBC, HSQC, COSY).

+ Pho khoi luong phéan giai cao (HR-MS) chu yéu dugc sir dung dé xac
dinh cong thirc phan tir ctia hop chét.
2.2.3. Phwong phép ddanh gid hoat tinh irc ché enzym acetylcholinesterase in vitro
2.2.3.1. Trién khai phwong phdp dinh gid hoat tinh ikc ché enzym
acetylcholinesterase in vitro
* Cach tiép can

Phuong phap do quang in vitro ding dé danh gia hoat tinh e ché enzym
cholinesterase duoc xay dung va sir dung trong nghién ctru lan dau tién boi tac
gia Ellman vao nim 1961. Nguyén tic cta phuong phap nhu sau [48]:

Co chét acetylthiocholin iodid (ATCI) bi thiy phan nho xtc tic cua
ACHE tao thiocholin. San pham thiocholin phan tmg véi thube thur acid 5-5’-
dithiobis-2-nitrobenzoic (DTNB) tao thanh hop chat acid 5-thio-2-nitro
benzoic c6 mau vang. Luong hop chat mau duoc tao thanh nay ty 1¢ thuan véi
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hoat @0 cua AChE. Dua vao xac dinh do hép thu (cudong dd mau) cia mau thir &
412 nm dé danh gia hoat tinh cia AChE. Phuong trinh phan tmg dugc trinh bay ¢
hinh 2.1.

CHa-CO-5-CH,CHoN*(CHa)s + H,0 -2CNEy  (CHL)sN"CH,CH,-S™ + CH,COO" + 2H*

Co chat ATCI Thiocholin

(CH3)sN'CH,CH,-S™  + o s—s NO,
Thiocholin
00c  Thudc thir DTNB o0
(CH5)sN"CH,CH,-S- SO—N% ozNOs
‘00C jeloe

Mau vang
Hinh 2.1. Qua trinh phan tng dién ra
trong phuong phap do quang sir dung thudc thir Ellman

Ké tir thoi diém d6 dén nay, da c6 rat nhidu nghién ctu sang loc khac
cung huéng duge thuc hién. Pa sd cac nghién ctru ndy déu st dung phuong
phap do quang cua Ellman két hop mot sé diéu chinh. Cu thé, diéu kién cua
phan (mg enzym thuong c6 su thay doi gitta C4C nghién ciru vé:

- Nong d6 dung dich co chat ATCI: khoang nong do co chat duoc st
dung trong c&c nghién ctru thay doi tir 1-75 mM [44], [79], [125].

- Nong d6 dung dich thubc thir DTNB: khoang nong do thude thir dugc sir
dung trong C&c nghién ctru thay doi tir 1,5-10 mM [44], [74], [79], [125].

- Hoat @6 ctia AChE: khoang hoat d6 enzym duoc st dung trong cac
nghién ctru thay d6i tir 0,2-5,0 1U/ml [17], [44], [74], [125].

- Thoi gian u trude phan ung: khoang 5-15 phat [74], [98]. Pay la khoang
thoi gian can thiét dé cac thanh phan trong hdn hop phan tng dat duoc trang thai
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6n dinh. Pong thoi, khoang thoi gian ndy co thé can thiét dé hinh thanh lién két
giita co chit va enzym.

- Thoi gian dé phan tmg dugce xuc tac bdi enzym dién ra: khoang 5-30
pht [98]. Khoang thoi gian nay phu thudc vao tc d6 phan tGng tic 1a phu thudc
vao né)ng do co chit va hoat d6 enzym.

- Loai dém va pH cua dém: c6 2 loai dém duogc st dung trong hau hét cac
nghién ctru 1a dém tris-HCI va dém natri phosphat. pH ctuia dém dugc str dung
trong cac nghién ctru tur 7,4-8,0 [18], [44], [97], [98].

- Dung méi dung dé hoa tan miu thir: thuong dung 3 loai dung moi 1a
MeOH, DMSO, ACN. Dung méi dugc chon dua vao kha ning hoa tan mau thur.
Tuy nhién, ca 3 loai dung mdi nay déu c6 hoat tinh trc ché AChE ¢ murc d6 khac
nhau [44], [63].

- Budc song dé do do hap thu: trong phuong phap do quang thuong chon
budc song hép thu cuc dai cua san phém dé dinh luong. Tuy nhién, do mdi loai
may Elisa thuong chi c6 mot sd loai kinh loc sic di kém nén trong cac nghién
ctru chi c6 thé chon budc séng nao gan véi budce song hap thu cuc dai nhat dé
do. Céc nghién ctru sang loc tac dung (rc ché AChE in vitro thuong str dung mot
trong 3 budc séong (phu thudc vao kinh loc sic co sin cua may) la 405, 412 va
420 nm dé dinh luong [17], [98]. Thuc té 1a d6 hap thu cua cting mot mau thir (hdn
hop phan tmg véi thude thir Ellman) ¢ 3 budc song trén khong khac nhau nhiéu.

Nhiing thay d6i vé diéu kién phan (mg enzym dugc dé cap & trén co thé
do moét trong nhirng nguyén nhan dudi day:

- Xuét phat tir diéu kién thuc té phong thi nghiém (sy sén ¢ vé may moc
va hoa chat).

- Enzym va co chét kha nhay cam bai tic dong cta yéu té khach quan.
Diéu nay tao ra su khac nhau vé hoat tinh cua enzym va muc do co chat bi thuy

phan khong bdi xtc tac enzym gitta cdc nghién cuu.
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- Su khéc nhau vé ty 18 phdi hop giira cac thanh phan trong hén hop phan
ung enzym.

- Phu thudc vao dic tinh ctia mau nghién ctru: cdc mau khac nhau c6 kha
nang hoa tan trong cac dung moéi khac nhau.

Vi nhitng 1y do trén nén hién van chua c6 mét diéu kién va quy trinh
chuan nao cta phuong phap do quang st dung thude thr Ellman dugc ap dung
chung cho tat ca nhitng nghién ctru sang loc tac dung e ché AChE in vitro. Do
d6, can thiét phai tién hanh khao sat mot s6 yéu to anh huéng dén phuong phap
thir dé Iya chon dugc diéu kién thir nghiém phu hop véi thuc té. Trong dé tai
ludn 4n ndy, nhitng yéu t6 duoc luya chon dé khao sat mirc do anh huong dén
phuong phap thir gdm: néng d6 ctia dung dich co chat ATCI; ndng d6 cia dung
dich thubc thir DTNB; hoat d6 ctia AChE; thoi gian dé phan tng dién ra; hoat
tinh e ché AChE cua dung moi DMSO. Pay ciing 1a nhitng yéu t6 thudng c6 sy
thay d6i kha nhiéu gifta cac nghién ctu.

* Trién khai phwong phap danh gia hoat tinh trc ché AChE in vitro

- Quy trinh cia thit nghiém buéc dau dwoc tién hanh nhw sau:

Thém lan luot timg dung dich gdm: dung dich dém tris-HCI pH=8, dung
moi hodc miu thir va dung dich enzym vao timg giéng cua dia 96 giéng. Hon
hop cac dung dich nay duge tron déu va u & 25°C trong 15 phit. Sau d6, dung
dich thubc tht DTNB va dung dich co chit ATCI lan luot duge thém vao hdn
hop va tron déu. Tiép tuc © hon hop trong mot khoang thoi gian nhét dinh ¢
250C, sau do, dung dich dugc do do hép thu ¢ budc song 412 nm. Mbi thur
nghiém duoc 1am lap lai 3 1an, mdi lan duogc lam trén 3 giéng [98].

- Khdo sat mdt so yéu té anh hwéng dén phwong phdp thir:

+ Khao sat anh hudng cua nong do dung dich co chat va thude thir dén
phuong phép thu:
Pé khao sat anh hudng ciia ndng d6 dung dich co chat va thude thir dén

phuong phap tht, hai dung dich nay duoc khao st & 3 muc nong do X khac
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nhau 1an luot 13 1,2; 2,4 va 3,6 mM (co chét va thude thar duoc phdi hop vao
hdn hop phan tng & ty 1& s6 mol 1a 1:1). Thanh phan cta hdn hop phan tng
dugc trinh bay ¢ bang 2.1.

Bang 2.1. Khio sat anh huéng ciia ndng dé dung dich co chét

va thudc thir dén phwong phap thir

STT Thanh phin MAu thir (ul) Mau fring cua
mau thir (ul)
1 | Bém tris-HCI pH=8 140 160
2 | DMSO 10% 20 20
3 | AChE 0,25 IU/ml 20 0
4 | DTNB X 10 10
5 |ATCIX 10 10
Tong thé tich (ul) 200 200

Do hap thu duoc so sanh giita cac miu thir & 3 mirc ndng d6 co cht va

thudc thir khao sat va duoc tinh theo cong thuc sau:
AA =Am—Arm  (CTI)

Trong do:

« AA 13 d6 hap thu tinh toan.

« A, VA Arth 1an luot 12 d6 hip thu ctia mau thir va mau tring cia
mau thir.

+ Khao sat anh huong ciia hoat 0 AChE dén phuong phap thir nghiém
va lya chon thot gian phan ing:

Pé khao sat anh huong cua hoat do enzym dén phuong phap thr,
dung dich enzym & 3 hoat d0 Y khac nhau lan luot 1a 0,1; 0,25; 0,5 1U/ml
duoc phdi hop vao hdn hop phan tng voi thanh phan nhu dugc trinh bay &
bang 2.2. Sau d6, do hip thu cua mau thtr dugce xac dinh ¢ 8 thoi diém khac
nhau la: 3, 6, 9, 12, 15, 18, 24, 30 phut sau khi phan trng xuc tac boi enzym bat

dau xay ra.
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Bang 2.2. Khio sat anh huéng ciia hoat d AChE dén phwong phap thir

STT Thanh phén MAu thir (ul) Mﬁf’ tréng
cia mau thir (ul)
1 | Pém tris-HCI pH=8 140 160
2 | DMSO 10% 20 20
3 |AChEY 20 0
4 |DTNBX 10 10
5 |ATCI X 10 10
Tong thé tich (pl) 200 200

Trong do: n5ng do X da dwoe xdc dinh dua trén két qua khao sat trueéc do

+ Khao sat anh hudong ciia nong do dung mdi DMSO trong hdn hop

phan g dén hoat tinh ctia AChE:

Pé danh gia anh huong ciia dung modi dén hoat tinh ciia AChE, dung

dich DMSO trong nudc & 3 mitc ndong do Z lan luot 1a 10%, 15% va 20% (tuong

mg véi ndng d6 cia DMSO trong hdn hop phan tng l1an luot 1a 1,0%, 1,5% va

2,0%) duoc chon dé khao sat. Thanh phan cta hdn hop phan tng duoc phdi hop

dé khao sat dugc trinh bay & bang 2.3.

Bang 2.3. Thanh phan phoi hop dé khao sat anh hwéng ciia nong d6 dung moi

DMSO trong hén hop phan wng dén hoat tinh ciia AChE

. MAu Mau trfmg MAu doi Mau trflng cua
STT | Thanh phan ~ 5 oz
thir (ul) | cia mau thir (ul) | ching () | mau doi chirng (ul)
1 | Bém tris-
140 160 160 180
HCI pH=8
2 | DMSO z 20 20 0 0
3 |AChEY 20 0 20 0
4 | DTNB X 10 10 10 10
5 |ATCIX 10 10 10 10
Tong thé tich (ul) 200 200 200 200
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Trong do: cac gia tri n(fng do X va Y da dwoc xdc dinh dwa trén két qua khao
sat truoc do.

Hoat tinh @rc ché AChE cta miu thir dwoc tinh theo cong thire [74], [98]:

1% = (1 - A/ Adéi chimg) X 100 (CT2)
Trong do:
« I%: phan tram hoat tinh AChE bj trc ché.
o A VA Aggi chimg 180 1ot 12 d hap thu ctia mau thir va mau dbi chimg.
Do hap thu ctiia cac mau dugce tinh theo (CT1).
2.2.3.2. Pdnh gid hoat tinh irc ché enzym acetylcholinesterase in Vitro cia hai
loai nghién cuu

Phuong phap trién khai ¢ trén dugc sitr dung dé danh gia hoat tinh trc ché
AChE in vitro ctia cac mAu dich chiét va hop chat tinh khiét phan 1ap duogc tir 2
loai nghién cuu.

Quy trinh thir nghiém dugc tién hanh dua trén két qua khao sat & muc
2.2.3.1. Hoat tinh trc ché AChE in vitro ciia mau thir dugc xac dinh bang gia tri
phan tram hoat tinh enzym bi tc ché (1%) va duoc tinh theo (CT2) ¢ trén. Mdi
mau thir dugc thuc hién lip lai 3 lan, mdi 1an 1am trén 3 giéng.

Tu gia tr1 [% xac dinh duoc, tién hanh tinh gia tri [Csg (néng do cta mau
thir trc ché 50% hoat tinh enzym) cta tirmg mAu thir nhu sau:

- Pha mot ddy nong do cua timg mau thir, xac dinh gia tri 1% ¢ ting nong
d ctia mau thir do.

- V6i nhitng miu thir c6 su twong quan tuyén tinh gitta gia tri 1% va nong
do, tién hanh xay dung dudng hdi quy tuyén tinh y = a.x + b, trong d6, y 1a gia
tri % hoat tinh enzym bi @rc ché va x 1a nong do mau thr.

- Véi nhitng mau khong c6 su twong quan tuyén tinh giira gia tri 1% va
ndng do, tién hanh xay dung duong hdi quy tuyén tinh y = a.1g(x) + b.

- Thay gi4 tri y = 50% vao phuong trinh hdi quy tuyén tinh xay dung

dugc tur do6 tinh duogc gia tri néng do x. Gia tri tim dugc nay chinh la gia tri ICsp.
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Pé c6 co sd danh gia hoat tinh trc ché AChE in vitro cia mau nghién ciu,
berberin clorid dugc lwa chon 1dm mAu dbi chimg dwong. Hop chat nay di duoc
nghién ctru va chtmg minh so hiru hoat tinh e ché AChE in vitro kha manh.
Thue té, berberin clorid cling dd duoc st dung 1am mau ddi chimg duong trong
mot s& nghién ctru [98].

2.3. Xir Iy s6 liéu

- S6 lidu thyc nghiém dugc tong hop va xir Iy bang phuong phap théng ké
thudng dung trong y sinh hoc véi su trg gitip ciia phan mém Microsoft Excel 2007.

- Két qua thi nghiém duoc biéu thi bang gia trj trung binh cong/trir do 1éch
chuan, ky hiéu: X + SD. Trong d6, d6 1éch chuan (SD) dugc tinh theo cong thure:

SD = |E (X i ‘?]2
‘\ll n—1
- Do 13p lai cua thi nghiém dugc danh gia dua trén gia tri do 1éch chuin
tuong d6i (RSD) va duoc tinh nhu sau:

RSD = STD x 100

X

- So sanh gia tri trung binh giita cac mau thir sir dung phép thir t-Student.
Su khac biét c6 ¥ nghia théng ké khi p<0,05.
2.4. Pia diém thuc hién

- BO mon Dugc li¢u, Truong Pai hoc Dugc Ha Noi.

- Trung tam Pao tao - Nghién ctru Duoc, Hoc vién Quan y.

- Khoa Dugc, Pai hoc Catholic, Daegu, Han Quéc.

- Vién Hoa sinh bién, Vién Han 1am Khoa hoc va Cong ngh¢ Vi¢t Nam.

- Vién Sinh thai va Tai nguyén sinh vat, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

- Vuon Qudc gia Ba Vi (Ha Noi), Vuon Quéc gia Cic Phuong (Ninh Binh).
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Chuwong 3. KET QUA NGHIEN CUU

3.1. Két qué nghién ciru vé thuce vat
3.1.1. Két qua nghién ciru vé thuc vit ciia loai HVD-002-11
3.1.1.1. Bdc diém hinh théi va dinh tén khoa hoc loai HVD-002-11

Cay thao, leo. La moc cach, cudng 14 dai khoang 0,7 cm. Phién 14 c6 2
dang hinh trimg va hinh elip; dai ti 13 cm, rong khoang 5,5 cm; gbc 14 tron
hoac hoi nhon; mép nguyén; chép 14 nhon; mat trén xanh dam, mat dudi xanh
nhat, khong c6 16ng; mui thom. Gan hinh cung v&i 5 gan xuat phat tir goc va 2
gan xuat phat tir khoang gitta 14.

Cum hoa dang bong, moc dbi dién véi 14, khong c6 16ng. Cum hoa duc
dai 4,5-5,5 cm, cubng cum hoa duc dai 0,4-0,7 cm. Cum hoa cai dai 0,8-1,2
cm, cuéng cum hoa cai dai 0,6-0,8 cm.

Hoa don tinh khac gbc. Mdi hoa c6 1 14 bac dang vay, gan tron, khéng co
l6ng, dudng kinh khoang 0,8 mm, xép kiéu vay ca. Bo nhi 2-3; chi nhj nac, dai
gap 2 1an bao phan, kich thudc dai 0,5-0,7 mm va rong 0,2-0,4 mm, that lai ¢
giita; bao phan 2 6. Bo nhuy c¢6 1 14 nodn tao thanh bau, 1 6, 1 noan. Bau gan
hinh cau, dudng kinh khoang 1,0 mm, khéng c6 16ng. Nam nhuy xé 3-5 thy,
khong c6 voi nhuy.

Cum qua dai 3,0-4,0 cm, cudng cum qua dai 0,6-0,9 cm. Qua mong, hinh
cau, duong kinh 0,3-0,4 cm; khong cé cuéng; bé mit nhin; mdi qua c6 1 hat.

Hat gan hinh cau, mau vang nau, duong kinh 2-3 mm.

Mua hoa: thang 3-5, mua qua: thang 6-8.

Dua vao quan sat cac dac diém hinh thai, tham khao tai liéu va két qua
giam dinh cua PGS. TS. Vii Xuan Phuong (Vién Sinh thai va Tai nguyén sinh
vat, Vién Han 1am Khoa hoc va Cong nghé Viét Nam), loai thudc chi Piper L.
nghién ctru c6 ky hi¢u HVD-002-11 duoc xac dinh tén khoa hoc 1a Piper bavinum
C. DC, tén Viét Nam la: tiéu Ba Vi. Tuy nhién, tén Piper bavinum C. DC. chi la
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tén dong nghia va tén duoc céng nhan 1a Piper thomsonii (C. DC.) Hook. f. var.
thomsonii. Vi vy, tén khoa hoc ctia loai HVD-002-11 duoc str dung trong dé tai
luén an la Piper thomsonii (C. DC.) Hook. f. var. thomsonii.

Pic diém thuc vat cua loai Piper thomsonii (C. DC.) Hook. f. var.

thomsonii dugc minh hoa ¢ hinh 3.1.

m,mu..lllllilmwninu
| et .

7 8

Hinh 3.1. Pic diém hinh thai ctia loai Piper thomsonii (C. DC.) Hook. f. var. thomsonii
1: Dang séng; 2: Cum hoa duc va cum hoa cai; 3: Hoa duc; 4: Nhi ;
5: L& bic; 6: Hoa cai; 7: Chum qua; 8: Qua va hat.
3.1.1.2. Bdc diém vi phdu ciia lodi Piper thomsonii (C. DC.) Hook. f. var. thomsonii
- Bic diém vi phau than
Mt cat than hinh tron déu. Biéu bi ngoai cing 12 mot 16p té bao xép déu

dan (1). M6 day (2) gébm nhiing té bao hinh tron, c6 vach day, khong xép thanh
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vong tron lién tuc ma nam rai rac trong 16p mé mém vo (3). M6 mém vo gom 8-
10 16p té bao hinh tron, kich thude khong déu, vach mong. Vong md cimg (5)
gdm 4-6 16p té bao co vach day hoa g, kich thude khong déu va c6 hinh dang 161
16m khong déu. O nhitng chd 16m cta vong md clng ¢ cac bo libe — gd (4) nam
& phan vo than véi phan gd ¢ phia trong va phan libe & phia ngoai. M6 mém rudt
(6) gdm 12-14 16p té bao vach mong, kich thude khong déu va to hon té bio mo
mém vo. Cac bo libe — gd (7) nam & phan rudt than, xép thanh vong tron, mdi bo
c6 phan gd nim phia trong, phan libe ndm phia ngoai. Khéi mang mau (8) nam
rai ric & mdé mém, cd hinh tron hodc hinh bau duc. Chinh giira rudt than 13 mo
khuyét (9).

0
Hinh 3.2. Anh vi phiu thin ciia loai
Piper thomsonii (C. DC.) Hook. f. var. thomsonii
1. Biéu bi; 2: M6 day; 3: M6 mém vo; 4: Bo libe-gd & vo; 5: Vong md cimg;
6: M6 mém rudt; 7: Bé libe-gd & rudt; 8: Khoi mang mau; 9: Mo khuyét.
- Piac diém vi phiu 14
+ Phan gan 14: gan 14 16i hai mat trén va dudi. Ngoai cing 1a biéu bi (1)

c6 cau tao bai mot 19p té bao xép déu dan. Mo day (2) véi cung md day ciu tao
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boi 3-4 16p té bao, nam phia trong, cach 16p biéu bi dudi 1-2 16p té bao mé mém
va dam mo day nam ngay sat dudi 16p biéu bi trén. Té bao mo day co hinh tron,
vach day. Bén trong mo day 1a mé mém (3) gdm nhiing té bao to, hinh tron, kich
thude khong déu, vach mong. Chinh gita gan 14 c6 mot bo libe — gb (4) to, hinh
tron voi phéan libe & phia dudi va phan gd ¢ phia trén gdm nhiing té bao c6 vach
day, hoa gd. Bao quanh b6 libe — gb 1a cung mé cimg (5). Khdi mang mau (6)
nam rai rac & md mém, cé hinh tron hodc hinh bau duc.

+ Phén phién 14: dudi biéu bi 13 ha bi (7) c6 1-2 16p té bao to, hinh chir
nhat, vach mong. M6 mém ddng hoa (8) nam giita 2 16p ha bi trén va dudi voi

nhiing té bao nhd, vach mong, xép kha déu din, chtra nhiéu lap luc.

1
2
7
8
4
5
6

Hinh 3.3. Anh vi phiu 14 ciia loai

Piper thomsonii (C. DC.) Hook. f. var. thomsonii
1: Biéu bi; 2: Md day; 3: Mo mém gan 14; 4: B6 libe-gg;
5: M0 cung; 6: Khoi mang mau; 7: Ha bi; 8: Mo mém déng hoa.
3.1.1.3. Ddc diém bot phan trén mat ddat cua loai Piper thomsonii (C. DC.)
Hook. f. var. thomsonii
Dic diém bot phan trén mat dat caa loai Piper thomsonii (C. DC.) Hook. f.
var. thomsonii dugc minh hoa ¢ hinh 3.4.

59



Hinh 3.4. Pic diém bot phin trén mit dat

cua loai Piper thomsonii (C. DC.) Hook. f. var. thomsonii
1. Ménh biéu bi than; 2. Manh biéu bi mang 15 khi; 3. Manh mé mém;
4. Manh mach diém; 5. Manh mach vach; 6. Manh mach xoén; 7. B6 soi;
8. Hat tinh bot don hodc tu thanh dam; 9. Tinh thé calci oxalat hinh phién;
10. Manh mé ctg; 11: Hat phan; 12: Manh mo6 mang khdi ¢c6 mau.
Bot duoc liéu ¢6 mau xanh nau, mui thom. Soi dudi kinh hién vi théy mot
sO dic diém gdm: Manh biéu bi than (1) gdm nhimg té bao hinh chit nhat, vach

day, mau vang. Manh biéu bi duéi cua 1a (2) gdm nhiing té bao c6 vach ngoan
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ngoéo mang 16 khi kiéu truc bao. Manh mé mém (3) gém nhitng té bao hinh da
giac, véach cellulose moéng. Manh mach diém (4), mach vach (5), mach xodn
(6). BO soi (7) dai, vach day, khoang rong. Cac hat tinh bot (8) tu lai thanh
timg dam hozc dung riéng ré c6 duong kinh khoang 0,015 mm. Tinh thé calci
oxalat (9) hinh phién c6 kich thudc khoang 0,015-0,03 mm. Manh mé cung (10).
Hat phan (11) c6 dang hinh tron, dudng kinh khoang 0,02 mm. Manh md mang
khéi c6 mau vang sim (12).

3.1.2. Két qud nghién ciru vé thuc vit ciia 10ai HVD-004-11

3.1.2.1. Bdc diém hinh thdi va dinh tén khoa hoc loai HVD-004-11

Cay thao, leo, phan non c6 nhiéu 16ng. La moc cach, cudng 14 dai lem.
Phién 14 hinh trimg hep, dai 12-15 cm, rong 6-7,5 cm; géc hinh tim, 1éch rd; mép
nguyen; chop 14 nhon; hai mat 14 ¢6 16ng & gan; mui thom. Géan 14 hinh cung voé1 3-
5 gan xuat phat tir gbc 14 va 2 gan xuét phat & vi tri cach gdc 14 khoang 0,5-1cm.

Cum hoa dang bong, moc d6i dién véi 14. Cum hoa duc dai 5,0-7,0 cm,
cubng cum hoa dyc dai 1,5-1,8 cm. Cym hoa cai dai 2,0-3,0 cm, cudéng cum hoa
cai dai 3,5-4,0 cm. Cudng cum hoa c¢6 16ng.

Hoa don tinh khac géc. Mdi hoa c6 mot 1a bac, dang vay, gan hinh tron,
duong kinh khoang 0,3-0,5 mm, xép theo kiéu vy c4, mat trén c6 16ng min mau
trang. BO nhi 2, chi nhi nac, dai gap 3 lan bao phén, kich thudc dai 0,2-0,3 mm
va rong 0,1-0,15 mm; bao phén 2 0. Bo nhuy c6 1 14 noan tao thanh bau, 16, 1
nodn. Bau gan hinh cau, duong kinh khoang 0,5 mm, c6 Idng. Num nhuy xé 4
thuy, khong c6 voi nhuy.

Cum qua dai 9-12 cm, cudng cum qua dai 2,5-3,5 cm. Qua mong, hinh
cau, duong kinh ¢& 0,4 cm, mdi qua c6 1 hat.

Hat gan hinh ciu, mau vang niu, duong kinh ¢& 2-3 mm.

Mua hoa: thang 3-5, mua qua: thang 6-8.

Dua Va0 quan sat cac dic diém hinh thai, tham khao tai liéu va két qua giam

dinh cua PGS. TS. Vii Xuan Phuong (Vién Sinh thai va Tai nguyén sinh vat, Vién
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Han 1am Khoa hoc va Cong nghé Viét Nam), loai thudc chi Piper L. nghién ctru
c6 ky hiéu HVD-004-11 dugc xac dinh tén khoa hoc 1a Piper hymenophyllum

Mig., tén Viét Nam la: tiéu 14 mong.

_—d

Hinh 3.5. Pic diém hinh thai ciia loai Piper hymenophyllum Mig.
1: Dang séng; 2: Cum hoa duc va cum hoa cai;
3: Hoa duc; 4: Nhi ; 5: L4 bac; 6: Hoa cai; 7: Chum qua; 8: Qua.

3.1.2.2. Pdc diém vi phdu ciia lodi Piper hymenophyllum Mig.

- Bic diém vi phau than

Mit cat than khong c6 dang tron déu. Long che chd da bao (1) nam bén
ngoai biéu bi (2) gdm mét 16p té bao, xép déu dan. M6 day (3) gom 4-5 1op té
bao hinh tron, vach day, xép sat ngay sat dudi 16p biéu bi. M6 mém vo (4) ¢o 3-
4 16p té bao hinh tron, vach méng. Dudi mé mém vo 1a mo cung (6) co 4-6 16p
té bao hinh tron, kich thudc khong déu, vach day hoa gd. Mo cung xép thanh

dang vong, 16i 18m khong déu. O nhimg chd 16m cua vong mé cing cd cac bd
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libe — gb (5) ndm & phan v6 than véi phan gd phia trong va phan libe phia ngoai.
Xép ngay dudi vong md cimg 1a mé mém rudt (7) gdm 18-22 16p té bao hinh
tron, vach mong, kich thudc to hon té bao mé mém vo. Cac bo libe - gb (8) nam
& phan rudt than, xép theo hinh chu vi than, c6 phan libe ¢ phia ngoai va phan
gd & phia trong. Khdi mang mau (9) ndm rai ric & mé mém, ¢ hinh tron hoic

hinh bau dyc. Chinh giita than 1a mé khuyét (10).

10

Hinh 3.6. Anh vi phiu than ciia loai Piper hymenophyllum Mig.
1: Long che cho; 2. Biéu bi; 3: Md day; 4: M6 mém vo; 5: B6 libe-gd ¢ vo;
6: Vong mo ctng; 7: M6 mém rudt; 8: Bo libe-gd & rudt; 9: Khdi mang mau; 10: M6 khuyét
- Piac diém vi phiu 14

+ Phan gin 14: mat trén 16m, miat dudi 10i. Long che chd don bao (1) ndm
phia ngoai biéu bi (2) dugc ciu tao boi mot 1p té bao xép déu dan. Mo day (3)
ciu tao boi nhimng t& bao hinh tron, vach day voi cung moé day gom 2-3 16p té bao
nam ngay st trong 16p biéu bi dudi va ddm mé day nam ngay sat dudi 16p biéu bi
trén. M6 mém (4) gdm nhiing té bao to, hinh tron, kich thudc khong déu, vach
mong. Co mot bé libe - gd (5) to nam & chinh giita gan 14 voi phan libe ¢ phia

dudi va phan gd ¢ phia trén. Bao quanh bo libe-gd 1a cung mé ctng (6) gdm Ccéc
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té bao vach day, hoa gb. Khéi mang mau (7) nam rai rac & mdé mém, c6 hinh tron
hodc hinh bau duc.

+ Phan phién 14: xép ngay dudi 16p biéu bi 1a ha bi (8) gdm 1-2 19p té
bao hinh chir nhat, vach méng. M6 mém ddng héa (9) nam giita hai 16p ha bi
trén va dudi gom nhitng t& bao nho, hinh tron, vach mong, xép kha déu din,

chira nhiéu lap luc.

1
Hinh 3.7. Anh vi phiu 14 ctia loai Piper hymenophyllum Mig.
1: Long che cho; 2: Bicu bi; 3: M6 day; 4: M6 mém gan 14; 5: Bo libe-go;
6: M6 ctng; 7: Khdi mang mau; 8: Ha bi; 9: M6 mém dong hoéa.
3.1.2.3. Pdc diém bét phan trén mat dat cia 10ai Piper hymenophyllum Mig.
Bo6t dugc liéu mau vang nau, mui thom, khong vi. Soi dudi kinh hién vi
thdy: long che chd (1) c6 cdu tao 6-10 té bao, ddu nhon. Manh biéu bi (2) cta
than gom nhiing té bao hinh da gidc, mau vang. Manh biéu bi dudi cua 14 (3)
gdém nhiing té bao co vach ngoan ngoéo mang 16 khi kiéu truc bao. Manh mo
mém (4) gdm nhiing té bao hinh da giac, vach cellulose moéng. Manh mach diém
(5), mach vach (6), mach xodn (7). B6 soi (8) dai, vach day, khoang rong. Tinh
thé calci oxalat (9) hinh khdi va hinh phién c6 kich thuéc khoang 0,03-0,07 mm.
Manh mé cung (10). Hat phan (11) c6 dang hinh tron hodc hinh trimg, kich

thude khoang 0,02 mm. Manh mé mang khdi c6 mau vang sim (12).
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Pic diém bot phan trén mit dat cia loai Piper hymenophyllum Miq. duoc
thay r hon ¢ hinh 3.8.

Hinh 3.8. Dic diém bét phin trén miit dat ciia loai Piper hymenophyllum Mig
1. Long da bao; 2. Manh biéu bi than; 3. Manh biéu bi mang 16 khi;

4, Manh mé mém; 5. Manh mach diém ; 6. Manh mach vach; 7: Manh mach xoén;
8: B6 soi; 9. Tinh thé calci oxalat hinh khdi va hinh phién; 10: Manh mé ctng;
11: Hat phén; 12: Manh m6 mang khédi c6 mau.
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3.2. Két qua nghién ciru vé héa hoc

Hai loai P. thomsonii (C. DC.) Hook. f. var. thomsonii va P.
hymenophyllum Miq. duoc chon dé nghién ciru sdu hon vé thanh phan hoa hoc va
tac dung trc ché AChE in vitro dua trén két qua nghién ctru sang loc hoat tinh nay.
12 loai thudc chi Piper L. str dung trong nghién ctru sang loc dugc thu hai ¢ Vuon
Quéc gia Ba Vi (Ha Noi) va Vuon Qudc gia Ctic Phuong (Ninh Binh). Céc 10ai
duoc ky hiéu theo thir ty mot cach ngau nhién. Két qua nghién ctru sang loc cho
thdy hai loai c6 ky hiéu HVD-002-11 va HVD-004-011 s¢ hiru hoat tinh trc ché
AChE manh nhét. Tén khoa hoc cua hai loai ¢6 ky hiéu HVD-002-11 va HVD-
004-011 duoc xac dinh 1an luot 1a P. thomsonii (C. DC.) Hook. f. var. thomsonii
va P. hymenophyllum Miq. Qua trinh nghién ctru phan lap hop chat tir 2 loai
nghién ctru dugce thuc hi¢n dua trén két qua danh gia hoat tinh trc ché AChE in
Vitro cua cac mau phan doan dich chiét trong cac dung moi c6 d¢ phan cuc khac
nhau. Nhimg phan doan dich chiét thé hién hoat tinh rc ché AChE manh nhét tiép
tuc dugc nghién ctru phan 1ap hop chat. Noi dung dudi ddy trinh bay qué trinh
chiét xuat, phan lap va nhan dang cau triic ctia 6 hop chat phan lap duoc tir loai
P. thomsonii (C. DC.) Hook. f. var. thomsonii va 8 hop chat phéan lap duoc tir
loai P. hymenophyllum Mig.
3.2.1. Két qud nghién ciru thanh phin héa hoc ciia 10ai Piper thomsonii (C.
DC.) Hook. f. var. thomsonii
3.2.1.1. Két qua chiét xudt va phdn Idp hop chat tir loai Piper thomsonii (C.
DC.) Hook. f. var. thomsonii

Phan trén mat dat cta loai P. thomsonii (C. DC.) Hook. f. var. thomsonii
duogc thu héi, rira sach, thai nho, phoi kho, nghién thanh bot. 15 kg bot (ham am
8,6%) duogc chia thanh 4 mé va chiét hdi luu voi dung moéi MeOH trong binh
cau dung tich 10 lit. Mdi mé duoc chiét voi 8 lit MeOH trong thoi gian 3
gid/lan, chiét lip lai 3 1an/mé. Gop cac dich chiét, cat thu hdi dung méi dudi ap
sudt giam & nhiét ¢ 50°C, thu duoc 510g dich chiét ddm dic. Phan tan toan bo
can trén vao 2,5 lit nwdc 4m trong binh thuy tinh dung tich 5 lit bang thiét bi co
canh khudy. Thém khoang 2.5 lit dung méi n-hexan, khuay déu hdn hop trong
binh trong thoi gian khoang 60 phut. Bé yén cho dung méi phéan 16p. Gan lay
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16p dung moi n-hexan. Lép nudc con lai trong binh dugc thém khoang 2,5 lit
dung méi n-hexan. Tién hanh lam ldp lai 4 — 5 lan cho dén khi 16p dung méi hitu
co chi con mau vang nhat. Gop cac dich n-hexan, cat thu hdi dung moi dudi ap
suat giam & nhiét do 50°C thu duoc cin n-hexan (PTH). Tiép tuc lam tuwong tu
lan luot voi cac dung moi c6 do phan cyc ting dan gom: CHCls;, EtOAc va
BuOH thu dugc cac can twong ung 1a cin CHCl; (PTC), cin EtOAc (PTE) va
cin BuOH (PTB). Phan dich nudc con lai sau khi d3 duoc chiét véi cac dung
moi hitu co cling duoc hoa lodng va loai nude bang may dong kho thu dugc can
nude (PTN). Sau dé, 5 mau can nay duoc thur hoat tinh trc ché AChE in vitro.
Két qua cho thiy 2 loai can PTH (224 g) va PTE (13,2 g) c6 hoat tinh manh
nhét. Vi thé, 2 phan doan can nay dugc chon dé tiép tuc nghién clru vé phan 1ap
hop chét.

- Can PTH duoc hoa véi mot luong téi thiéu dung moi n-hexan, thém
luong vura du silica gel vao dung dich, tron déu hdn dich. Sau d6, loai dung moi
bang may c6 quay chan khong. Sau khi cot dugc nap silica gel bang phuong
phap nap cot u6t va da dugc 6n dinh bé’mg hé dung mo1 rura giai, silica gel dugc
tron voi can PTH va duge dua 1én cot. Qua trinh rura giai sir dung h¢ dung moi
n-hexan:EtOAc theo gradient ndng d6 v6i 6 phan cuc ting dan tir ty 16 30:1
dén 5:1 thu dugc 12 phan doan (ky hiéu PTH1 dén PTH12).

+ Phan doan PTH1 dugc phan 1ap bang sic ky cot pha thuan, rira giai
bang hé dung moi n-hexan:EtOAc (10:1) va thu duoc phan doan PTH1a. Phan
doan PTH1a duogc phéan 1ap bang sic ky cot pha thuan, str dung hé dung méi rira
giai CH,Cl,:EtOAc theo gradient nong do voi ty 16 thay doi tir 100:1 dén 30:1 va
thu duoc 2 phan doan (ky hiéu PTH1al va PTH1a2). Phan doan PTH1a2 tiép
tuc duoc phan 1ap b@ing sdc ky cdt pha thuan, st dung hé dung méi rira giai n-
hexan:EtOAc (10:1) va thu dugc 3 phan doan (ky hiéu PTH1a2a dén PTH1a2c).
Phan doan PTH1a2c dugc phan lap bang sic ky cot pha dao ODS, rira giai bang hé
dung mdi MeOH:H.O (7:1) va thu dugc 2 hop chat PT1 (156 mg) va PT5 (20 mg).

+ Phan doan PTHG6 dugc phan lap béng sdc ky cot pha thuan, st dung
hé dung méi rira giai n-hexan:EtOAc (30:1) va thu dugc 4 phan doan (ky hi¢u
PTH6a d¢én PTH6A).
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Phéan doan PTH6C dugc phan 1ap bang sic ky cot pha dao ODS, rira giai
bang hé dung mdéi MeOH:H,O (3:1) va thu duoc phan doan PTH6c1. Phan doan
PTH6c1 duoc tinh ché bang PTLC, trién khai voi hé dung méi n-hexan:aceton
(30:1) thu duoc hop chat PT3 (49,5 mg).

Phéan doan PTH6d duoc tinh ché bang sic ky cot pha dao ODS, rira giai
bang hé dung moéi MeOH:H,O (3:1) thu dugc hop chat PT2 (50 mg).

- Cén PTE duoc hoa tan v&i mot luong ti thiéu aceton, thém luong vira
du silica gel vao dung dich, tron déu hdn dich sau d6 loai dung méi bang may co
quay chan khong. Sau khi cot dugc nap silica gel bang phuong phap nap cot uét
va da duoc On dinh bing hé dung moi rira giai, silica gel tam PTE duoc dua 1én
cot. Qua trinh rua giai st dung hé dung moi CHCl;:MeOH theo gradient nong
do voi do phan cuc tang dan tur ty 1€ 20:1 dén 1:1 thu duogc 11 phan doan (ky
hiéu PTE1 dén PTE11). Phan doan PTES dugc phan lap bang sic ky cot pha
dao ODS, rira giai bang hé dung moéi MeOH:H,O (1:3) va thu duoc 5 phan doan
(ky hiéu PTE8a dén PTESe).

Phéan doan PTES8b duogc phéan 1ap bang sic ky cot pha thuan, rira giai bang
hé dung moéi CHCls:aceton (3:1) va thu dugc phan doan PTE8b1. Phan doan
PTES8b1 dugc tinh ché bang hé thdng PHPLC [diéu kién sic ky: cot YMC Pak
ODS-A (20x250 mm, 5 um), hé¢ dung méi rira giai la MeOH:H,O theo gradient
ndng do véi ty 18 thay doi tir 20:80 dén 50:50 trong thoi gian 90 phut, tc do dong
5 ml/phdt, phat hién ¢ budc song 210 nm] va thu dugc hop chat PT4 (14,9 mg).

Phan doan PTES8c duogc phan lap bé‘mg sdc ky cdt pha thuan, sit dung hé
dung moi rura gidi CHCls:aceton (2,5:1) thu dugc 2 phan doan (ky hiéu PTES8cl
va PTE8c2). Phan doan PTES8c1 dugc tinh ché bang hé théng PHPLC [diéu
kién sac ky: cot YMC Pak ODS-A (20x250 mm, 5 um), h¢ dung mdi rira giai 1a
MeOH:H,0 theo gradient nong do vai ty 1¢ thay doi tir 25:75 dén 40:60 trong
thoi gian 90 phut, toc d6 dong 5 ml/phat, phat hién & budc séng 210 nm] va thu
duoc hop chat PT6 (20,3 mg).

Qua trinh phan 14p va tinh ché hop chat tir can n-hexan va can EtOAC cua loai
P. thomsonii (C. DC.) Hook. f. var. thomsonii duoc tom tit & hinh 3.9 va hinh 3.10.
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3.2.1.2. Két qua nhdn dang hop chdt phan Idp dwoc tir loai Piper thomsonii (C.
DC.) Hook. f. var. thomsonii
* Hop chit PT1: 4-(2°-(Z)-decenyl)-phenol

PTla

HO

Hinh 3.11. Céu triic héa hoc ciia hop chat PT1 va gibbilimbol B (PT1a)

Hop chat PT1 thu duoc dudi dang chit dau, khéng mau. Phé 'H-NMR
ctia hop chit PT1 cho thdy su xuat hién tin hiéu cta bén proton thom thé para
tai 6y 6,76 (2H, d, J = 8,0 Hz) va 7,06 (2H, d, J = 8,0 Hz); hai proton olefin tai
84 5,52 (2H, m) va mot tin hiéu cia nhém methyl tai 5 0,91 (t, J = 6,0 Hz). Pho
3C NMR cua hop chit PT1 cho biét sy xuét hién tin hiéu 6 cacbon cua vong
benzen thé para tai 8¢ 133,49 (C-1), 129,39 (C-2/6), 115,23 (C-3/5) va 153,57
(C-4); mot lién két doi tai 8¢ 128,32 va 130,77; 7 cachon methylen tai 8¢ 32,56
(C-17), 27,21 (C-4"), 29,71 (C-5"), 29,30 (C-6), 29,20 (C-7"), 31,86 (C-8") va
22,66 (C-9'); 1 nhom methyl bic mot tai 5¢ 14,09 (C-10"). Dit liéu phd *H va *C
NMR cta PT1 co ban giéng voi nhimg dir liéu phd ndy ctia hop chat
gibbilimbol B (PT1a) di duoc cong bd phan lap tir loai P. gibbilimbum C. DC.,
ngoai trir su khac biét vi tri lién két doi ctia nhom decenyl [103]. O ving trudng
thap trén phé HSQC, proton tai dy 7,06 (d, J = 8,0 Hz) va 6,76 (d, J = 8,0 Hz)
lan luot tuong tac truc tiép v&i1 cacbon tai 0c 129,39 va 115,23 da khéng dinh su
c6 mit ciia vong benzen c¢6 hai nhom thé & vi tri para. Cac twong tic HMBC
gitra H-2/6 (dy 129,39) véi C-1 (8¢ 133,49), C-3/5 (8¢ 115,23), C-4 (8¢ 153,57)

va C-1’ (8¢ 32,56) da chimg minh ¢6 nhom hydroxy ¢ vi tri C-4 va mdt nhém
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methylen lién két v6i vong thom tai C-1. Cac twong tac HMBC gitta H-1' (3y
3,34) voi C-1 (8¢ 133,49), C-2/6 (8¢ 129,39), C-2' (8¢ 128,32) va C-3' (3¢
130,77) da chimg minh mot lién két doi tai C-2"/C-3". Trat ty gilta cic nhom
nguyén tir con dugce khang dinh boi cac tuong tac trén phd COSY H-2/H-3, H-
5/H-6, H-1'/H-2'/H-3'/H-4' va H-9"/H-10". CAu hinh cta lién két d6i tai C-2'/C-3’
con dugc chiing minh 1a Z dya trén sy so sanh vé su khac biét do chuyén dich
3C NMR cua hai nhém methylen bén canh lién két d6i cua PT1 (8¢ 27,21 va
32,56) v6i hop chét c6 cau hinh E, myricanen B (8¢ 32,6 va 34,6) chung t6 lién
két d6i cia PT1 c¢6 cau hinh Z [93]. Pho HR-FAB-MS cua PT1 xuat hién pic
ion gia phan tir tai m/z 232,1829 [M]"* cho phép két luan cong thirc phan tir cia
hop chat PT1 1a CygHpO (tinh todn 1y thuyét cho cong thic CigHpO:
232,1824). Can ctr vao nhiing dit kién phd & trén, hop chat PT1 duoc xac dinh
cAu tric va c6 tén goi 1a 4-(2°-(Z)-decenyl)-phenol, day 1a 1an dau tién phan lap

duoc hop chit nay tir ty nhién.

HMBC H— C
3 COSY !H mmmlp

HO \_,

Hinh 3.12. Cac twong tic HMBC va COSY chinh ciia hop chat PT1
Bang 3.1. S6 liéu pho NMR ciia hop chat PT1

Vi tri cacbon b5 ¢ 4¢84 (mult., J)
1 133,49 -
2,6 129,39 7,06 (d, 8,0)
3,5 115,23 6,76 (d, 8,0)
4 153,57 -
' 32,56 3,34
2! 128,32 5,52
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Vi tri cacbon b5 4% (mult., J)
3’ 130,77 5,52
4' 27,21 2,16
5 29,71 1,39
6’ 29,30 1,30
7' 29,20 1,30
&' 31,86 1,30
9' 22,66 1,29
10 14,09 0,91 (t, 7.0)

Do trong® CDCls, ® 100 MHz, © 400 MHz
* Hop chat PT2: Benzyl benzoat
0]

Hinh 3.13. Ciu triic héa hoc ciia hop chat PT2

Hop chat PT2 thu dugc dudi dang bot, mau trang. Coéng thirc phan tir
cua hop chit PT2 dugc xac dinh 1a C4H1,0, dua trén phé HR-ESI-MS xuit
hién pic ion gia phan tir tai m/z 235,0716 [M+Na]" (tinh toan li thuyét cho
cong thirc C14H1,0,Na: 235,0730). Trén phé "H NMR cua hop chat PT2 xuét
hién tin hi€u ctia proton oxymethylen tai 64 5,39 va cac tin hi€u proton dac
trung cho vong benzen mot 1an thé trong khoang &y 7,45 ~ 8,10. Trén phd °C
NMR va DEPT ciia PT2 xuat hién tin hiéu cta 14 nguyén tir cacbon géom: 1
nhom cacbonyl tai 6c 166,41; mdt nhom oxymethylen tai dc 66,68; hai vong
benzen mot lan thé tai 5c 128,16, 128,23, 128,37, 128,59, 129,70, 130,17 va
136,59. O ving trudong yéu trén phd HSQC, proton tai 8y 8,10 ¢O tuong tac voi
C-2/C-6 (6¢ 129,70). Proton nay lai twong taic HMBC véi C-1 (8¢ 130,17), C-
3/C-5 (8¢ 128,37), C-4 (8¢ 133,01) va C-7 (8¢ 166,41) cho phép khang dinh su
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tdn tai cta don vi benzoyl. Mat khac, proton tai H-7" (64 5,39) c6 tuong tac
HMBC véi C-1" (8¢ 136,09), C-2'/C-6" (6¢ 128,16) va C-7 (6¢ 166,41) da minh
chtig nhém benzoyl lién két véi nhém benzyl bang cau este. Thém vao do6, sd
liéu phd NMR ctia hop chat PT2 hoan toan trung khdp véi sb lidu pho cta hop
chit benzyl benzoat dugc cong bd trong tai lidu tham khao [83]. Tur cac di
kién trén, cho phép két luan hop chat PT2 chinh 1a benzyl benzoat. Trudc day,
hop chit nay di duoc phén 1ap tir loai P. kadsura (Choisy) Ohwi [75].

Hinh 3.14. Cac twong tic HMBC chinh ciia hop chit PT2
Bang 3.2. S0 liéu pho NMR ciia hop chat PT2

Vi tri cacbon | "% b5 ¢ 48y (mult., J)
1 130,0 130,17 -
2,6 1296 | 129,70 8,10 (d, 8,0)
3,5 128,3 128,37 7,46*
4 132,9 133,01 7,57 (t, 8,0)
7 166,3 166,41 -
1 136,0 136,09 -
2',6' 128,1 128,16 7,46*
3,5 128,5 128,59 7,45
& 1280 | 128,23 7,38 (t, 8,0)
7 66,6 66,68 5,39 (5)

Do trong® CDCl3, ® 100 MHz, © 400 MHz, ¢ Aceton, ” Tin hiéu chdng 14p
" di lidu phd **C NMR ctia hop chét benzyl benzoat trong tai liéu tham khéo [83]
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* Hop chat PT3: 2-methoxybenzyl benzoat

Hinh 3.15. Céu triic héa hoc ciia hop chat PT3

Hop chit PT3 thu dugc dudi dang chit bot vo dinh hinh mau tring. Di
liéu pho phan giai cao HR-ESI-MS cutia hop chat PT3 xuat hién pic ion gia
phan tir tai m/z 265,0820 [M+Na]" dan dén két luan cong thirc phan tir ciia PT3
|a C15H1405 (tinh toan 1i thuyét cho cong thirc C15H1403Na: 265,0835). Phd *H
NMR ctua PT3 xuit hién tin hiéu cia 9 proton thom trong khoang &
6,92~8,11; mot tin hi¢u cua oxymethylen tai dy 5,44 va tin hiéu cia mot nhom
methoxy tai 8 3,86. Phd **C NMR cuia hop chat PT3 xuét hién tin hiéu cua 15
nguyén tir cacbon bao gdm: 1 nhém cacbonyl tai ¢ 166,53; 12 cacbon thom
tai ¢ 130,43 (C-1), 129,68 (C-2,6), 128,29 (C-3,5), 132,83 (C-4), 124,46 (C-
11, 157,52 (C-2'), 110,49 (C-3’), 129,46 (C-4'), 120,44 (C-5") va 129,40 (C-6');
1 cacbon oxymethylen tai 6c 62,17 (C-7'); mot nhom methoxy tai 6c 55,44.
Phan tich dit kién 'H va **C NMR cuia hop chat nay cho thdy hop chat nay khac
PT2 & vi tri C-2' boi su c6 mat ciia nhom thé methoxy. Dir liéu vé phé NMR
ciia hop chit PT3 hoan toan trung khép véi dit liéu phd cta hop chat 2-
methoxybenzyl benzoat [108]. Trén pho HSQC, proton H-2/H-6 (84 8,11)
tuong tac voi C-2/C-6 (6c 129,68); proton nay lai twong taic HMBC véi C-3/C-
5 (6c 128,29), C-4 (6¢ 132,83) va C-7 (6¢ 166,53) chitng té6 nhom cacbonyl lién
két truc tiép v6i vong benzen. Céc twong tac HMBC gitta H-7' (8 5,44) véi C-
7 (8¢ 166,53), C-1’ (6¢c 124,46), C-2' (6¢ 157,52) va C-6" (dc 129,40); gitra
proton ciia nhém methoxy (dy 3,86) voi C-2'" (8¢ 157,52) da ching minh vong

benzen c6 hai nhém thé 1a oxymethylen va methoxy & vi tri ortho. Vong
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benzen nay lién két v4i nhém benzoyl bdi oxymethylen -CH,O-. Tir cac dit
liéu ctia phd NMR o trén két hop ddi chiéu tai liéu tham khao, két luan hop
chat PT3 chinh 1a 2-methoxybenzyl benzoat.

Hinh 3.16. Cac twong tac HMBC chinh ciia hop chit PT3
Bang 3.3. S0 liéu pho NMR ciia hop chat PT3

Vi tri cacbon | "% b8 ¢ 28y (mult., J)

1 130,9 | 130,43 -

2,6 129,8 | 129,68 8,11 (d, 8,0)

3,5 130,1 | 128,29 7,44
4 1332 | 132,83 7,55 (t, 8,0)
7 167,0 | 166,53 -
1’ 1249 | 124,46 -
2’ 158,0 | 157,52 -
3/ 110,9 | 110,49 6,92 (d, 8,0)
4' 1298 | 129,46 7,34 (t, 8,0)
5 120,9 | 120,44 6,99 (t, 8,0)
6’ 128,7 | 129,40 7,44
7’ 62,6 62,17 5,44 (s)

2'-OCHj 55,9 55,44 3,86 (s)

Po trong®? CDCl3, ® 100 MHz, © 400 MHz,  Aceton, ” Tin hiéu chdng l4p,
" di lidu phd *C NMR cua hop chét 2-methoxybenzyl benzoat trong tai liéu tham khao [108]
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* Hop chat PT4: Cucumegastigman |

12

1

N\

\\\\\
N

1 OH

o) 13
Hinh 3.17. Céu tric héa hoc ciia hop chat PT4

Hop chat PT4 thu dugc dudi dang bot mau tring, [a]3® +67,5 (c=0,1,
MeOH). Cong thirc phan tir cua PT4 dugc xac dinh 1a C13H,40,4 dua trén sy Xuat
hién cua pic ion gia phan tir trén phd khdi lwong phan giai cao HR-ESI-MS tai
m/z 263,1244 [M+Na]" (tinh toan 1i thuyét cho cong thic CisH,OsNa:
263,1254). Phd "H NMR cuia hop chat PT4 cho thiy sy xudt hién tin hiéu cua ba
proton olefin tai 64 5,83, 5,91 va 5,93; ba nhdm methyl bac ba tai 6 1,05, 1,07
va 1,95. Phd *C NMR cuia hop chit PT4 cho thiy sy c6 mit cia 13 nguyén tir
cacbon trong do6 c6: mot nhém cacbonyl tai d¢ 201,38; bdn cacbon olefin tai 8¢
127,30, 132,66, 132,71 va 167,53; ba oxycacbon tai 6c 67,46, 73,83 va 80,27; ba
nhom methyl bac 3 tai 5c 19,71, 23,60 va 24,66. Tur két qua phan tich dir liéu
phé 'H va *C NMR 6 trén, c6 thé nhan dang day 1a mot hop chit c6 khung ciu
tric megastigman. Cac tuong tac HMBC gitra H-4 (64 5,91) véi C-3 (8¢
201,38), C-5 (¢ 167,53), C-6 (6¢ 80,27) va C-13 (6¢ 19,71); gitra H-13 véi C-4
(6¢c 127,30), C-5 (8¢ 167,53) va C-6 (6¢c 80,27) ching to sy cd6 mat cua nhom
cacbonyl tai C-3, mét lién két doi tai C-4/C-5 va nhom methyl tai C-5. Cac
twong tic HMBC gitra H-8 (6 5,83) véi C-6 (6¢ 80,27), C-7 (¢ 132,71), C-9
(8¢ 73,83) va C-10 (8¢ 67,46); gitta H-10 (o4 3,49 va 3,54) vdi C-8 (d¢c 132,66)
va C-9 (8¢ 73,83) da chung minh su ¢6 mit ciia mot lién két doi tai C-7/C-8 va
ba nhém hydroxyl tai C-6, C-9 va C-10. Diéu nay con duoc ching to boi cac tin
hiéu trén phd COSY giita H-7/H-8/H-9/H-10. Tir nhimng dir liéu phd thu duoc,
két hop véi tra ctru tai liéu tham khao cho phép két luan hop chat PT4 1a
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cucumegastigman | [71]. Bay 1a mot hop chat 1an dau tién phan 1ap duoc tir chi

Piper L.

1

Hinh 3.18. Cac twong tic HMBC va COSY chinh ciia hop chat PT4
Bang 3.4. SO liéu pho NMR ciia hop chat PT4

Vi tri Vi tri
’ #'a6C a'b5C a'cﬁH (mUIt., J) ’ #'aﬁc a'bﬁc a'cﬁH (mUIt., J)
cacbon cacbhon
1 42,3 | 42,55 - 8 132,1 | 132,66 | 5,83 (dd, 5,6, 15,6)
2,56 (d, 16,8)
2 50,6 | 50,89 9 73,5 | 73,83 4,23 (m)
2,19 (d, 16,8)
3,54 (dd, 4,8, 11,2)
3 200,7 {201,38 - 10 67,1 | 67,46
3,49 (dd, 6,4, 11,2)
4 126,9 |127,30 591 (d, 1,2) 11 23,4 | 23,60 1,07 (s)
5 166,9 | 167,53 - 12 245 | 24,66 1,05 (s)
6 80,0 | 80,27 - 13 196 | 19,71 1,95(d, 1,2)
7 132,2 |132,71| 5,93 (dd, 1,8, 15,6)

Po trong® CD30D, ” 100 MHz, © 400 MHz
" di liu phd **C NMR cua hop chét cucumegastigman | trong tai liéu tham khao [71]

* Hop chat PT5: trans-phytol

17 18 19 20

6.~ 13 11 7 3\ )

OH
Hinh 3.19. Céu tric héa hoc ciia hop chit PT5
Hop chit PT5 thu duoc duéi dang chit dau, khong mau, [a]3® +23,1
(c=0,3, CHCly). Trén phé "H NMR xuét hién tin hiéu cua mot ndi doi bi thé 3 vi
tri tai 8y 5,37 (t, J = 6,8 Hz); 5 nhém methyl tai 8y 0,82 (6H, d, J = 6,4 Hz), 0,84
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(6H, d, J = 6,4 Hz) va 1,63 (3H, s); mdt nhém oxymethylen tai 6y 4,11 (d, J =
6,8 Hz). Trén phd *C NMR cho thdy PT5 la mét diterpen véi tin hiéu cua 20
cacbon, trong d6 c6 5 nhom methyl tai ¢ 22,68 (C-16), 22,78 (C-17), 19,81 (C-
18), 19,78 (C-19) va 16,21 (C-20); 10 nhom methylen tai 6¢ 59,36 (C-1), 39,95
(C-4), 25,22 (C-5), 36,74 (C-6), 37,50 (C-8), 24,54 (C-9), 37,43 (C-10), 37,35
(C-12), 24,87 (C-13) va 39,44 (C-14); 4 nhom methin tai 6¢c 123,10 (C-2), 32,85
(C-7), 32,76 (C-11) va 28,04 (C-15); 1 cacbon bac 4 tai oy 140,22 (C-3). Cac
tuong tac HMBC gitra H-1 (64 4,11) voi C-2 (d¢c 123,10) va C-3 (¢ 140,22);
gitta H-20 (64 1,63) vai C-2 (8¢ 123,10), C-3 (8¢ 140,22) va C-4 (¢ 39,95) da
chting minh sy ¢6 mat ctia hai nhém hydroxyl va methyl lan luot tai vi tri C-1 va
C-3. Cac sb liéu phd NMR cua PT5 goi ¥ téi hop chat trans-phytol, mot
diterpen kha pho bién trong tu nhién. So sanh s liu phd NMR cua hop chat
PT5 voi s6 liéu phd cua trans-phytol da duoc cong bd boi Kim va cong su cho
thdy su trang khép hoan toan vé cac vi tri twong tng [76]. Piéu nay cho phép
khang dinh cau tric hoa hoc ctia PT5 chinh la trans-phytol. Trudc day, hop chat
nay da dugc phan 1ap tir loai P. kadsura (Choisy) Ohwi [75].
17 18 19 20
NI \Is SN\
< . 7 TN o

Hinh 3.20. Cac twong tic HMBC chinh ciia hop chat PT5
Bang 3.5. S6 liéu pho NMR ciia hop chiat PT5

Vitl‘i #,a a,b a,c Vitl‘i #,a a,b a,c
“d¢c oc” oy (mUIt., J) “d¢c oc” oy (mUlt., J)

cacbon cacbon

1 59,6 | 59,36 4,11 (d, 6,8) 6 36,9 | 36,74 1,03; 1,22

2 | 1233 123,10 | 537 (1 6,8) 7 33,0 | 32,85 1,34 (m)

3 140,5 | 140,22 - 8 37,6 | 37,50 1,03; 1,22

4 40,1 | 39,95 1,96 (t, 8,0) 9 24,7 | 24,54 1,15 (m)

5 25,3 | 25,22 1,36 10 376 | 37,43 1,03; 1,22
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Vitri #,a a,b a,c Vitl‘l’ #,a a,b a,c
“d¢c oc” oy (mU|t., J) “d¢c oc” oy’ (mUlt., J)
cacbon cacbon
11 | 32,9 | 32,76 1,34 (m) 16 22,8 | 22,68 | 0,84(d, 6,4)
12 375 | 37,35 1,03; 1,22 17 22,9 | 22,78 0,84 (d, 6,4)
13 25,0 | 24,87 1,24 (m) 18 19,9 | 19,78 0,82 (d, 6,4)
14 | 39,6 | 39,44 1,10 19 199 | 19,81 | 0,82(d, 6,4)
15 | 28,2 | 28,04 1,48 (m) 20 16,4 | 16,21 1,63 (s)

Do trong® CDCls, ® 100 MHz, © 400 MHz
" dir liéu phd *C NMR ctia hop chét trans-phytol trong tai liéu tham khao [76]
yt
* Hop chat PT6: Dihydromyricetin

OH O

Hinh 3.21. Céu tric héa hoc ciia hop chit PT6

Hop chit PT6 thu dugc dudi dang chat ran, mau trang, [@]3> +50 (c=0,2,
CHCIy). Trén phé '"H NMR cta PT6 xuét hién tin hiéu cua cac proton tai oy
4,45 (1H, d, J = 11,2 Hz), 4,82 (1H, d, J = 11,2 Hz), 5,88 (1H, s), 5,89 (1H, s)
va 6,52 (2H, s). Phé *C NMR cua PT6 cho thiy su xuat hién tin hiéu cua 15
cacbon tai oc 73,64, 85,20, 96,25, 97,27, 101,77, 107,99, 128,97, 134,87,
146,77, 164,38, 165,17, 168,63 va 198,25. Déi chiéu dit liéu vé phd *C NMR
ciia PT6 voi dit liéu nay cua hop chat dihydromyricetin thay hoan toan tring
khép [151]. Két qua nay mot 1an nita dugc khang dinh dua trén phdé HMBC véi
nhitng tin hiéu twong tac gitra proton H-2 (3 4,82) vdi C-3 (8¢ 73,64), C-4 (oc
198,25), C-1’ (8¢ 128,97) va C-2°/C-6’ (8¢ 107,99); gilra proton H-3 (dy 4,45)
vai C-2 (0¢ 85,20), C-4 (6¢ 198,25) va C-1” (8¢ 128,97); gitra proton H-2’/H-6’
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(81 6,52) voi C-2 (8¢ 85,20), C-1” (8¢ 128,97), C-3°/C-5" (8¢ 146,77) va C-4’ (¢
134,87). Tur nhitng dit liéu phd thu duge két hop véi tra ctru tai liéu tham khao
cho phép két luan hop chat PT6 1a dihydromyricetin.

OH o

Hinh 3.22. Cac twong tac HMBC chinh ciia hop chit PT6
Bang 3.6. S6 liéu pho NMR ciia hop chiat PT6

Vi tri cacbon | "% %b8c | 28y (mult., J)
2 832 | 8520 | 482(d,11,2)
3 71,6 73,64 4,45 (d, 11,2)
4 197,7 198,25 -

5 163,3 165,17 -

6 959 | 96,25 5,88 ()

7 166,8 168,63 -

8 949 | 97.27 5,91 (s)

9 162,5 164,38 -

10 100,5 101,77 -

1 127,1 128,97 -
2',6' 106,9 107,99 6,52 (s)
3,5 145,7 146,77 -

4 133,4 134,87 -

Po trong®? CD;0D, ” 100 MHz, © 400 MHz, ¥ DMSO
" di lidu phd **C NMR cuia hop chét dihydromyricetin trong tai liéu tham khao [151]
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3.2.2. Két qud nghién civu thanh phén héa hoc ciia 10ai Piper hymenophyllum Mig.
3.2.2.1. Két qua chiét xudt va phdn Ildp hop chat tir loai Piper hymenophyllum Mig.

Bo phan cua cay gdm than va 14 (phan trén mit dat) duoc thu hai, xt Iy va
chiét xuat v6i 4 dung méi c¢6 dd phan cuc khac nhau gibng nhu quy trinh nghién
ctru v6i loai HVD-002-11. Két qua thu dugc 560 g can MeOH toan phan va 5
loai cén chiét duoc tir cac loai dung moéi c6 do phan cuc tang dan gé)m can n-
hexan (PHH), cin CHCl; (PHC), cin EtOAc (PHE), cin BuOH (PHB) va cén
nude (PHN). Sau d6, 5 loai can ndy duoc danh gia hoat tinh Gc ché AChE in
vitro. Két qua cho thiy hoat tinh ctia 2 loai can PHC (110 g) va PTE (19,3 g) la
manh nhat. Vi thé, 2 phan doan can nay duoc chon dé tiép tuc nghién ctru phan 1ap
hop chat.

- Cin PHC dugc hoa tan véi mot luong toi thiéu dung méi n-hexan,
thém luong vira du silica gel vao dung dich, trén déu hdn dich sau d6 loai dung
modi bang may c6 quay chan khong. Sau khi c¢ot duge nap silica gel bang phuong
phép nap cot uét va di duoc on dinh bang hé dung moi rira giai, silica gel dugc
tron véi can PHC va dugc dua 1én cot. Quaé trinh rira giai sir dung hé dung moi
n-hexan:aceton theo gradient ndong d6 v4i do phan cuc ting dan tir ty 16 15:1 dén
ty 1& 2:1 thu duoc 10 phan doan (ky hiéu PHC1 dén PHC10).

+ Phan doan PHC3 (1,4 g) dugc phan 1ap bang sic ky cot pha thuén,
st dung hé dung mdi rira giai 1a n-hexan:aceton (50:1) thu dugc 4 phan doan (ky
hiéu PHC3a dén PHC3d). Phin doan PHC3b tiép tuc dugc phan 1ap bang séc
ky cot pha dao ODS, rtra giai bang hé dung méi MeOH:H,O (4:1) thu dugc hop
chat PH8 (2,0 mg).

+ Phan doan PHC6 (43,94 g) duoc phan lap bang sic ky cot pha
thuan, sir dung hé dung moi rira giai la CH,Cly:aceton (100:1) thu duoc hai
phan doan (ky hiéu PHC6a va PHC6b). Phan doan PHC6a tiép tuc duoc phan
1ap bang sic ky cot pha dao ODS, rtra giai bang hé dung méi MeOH:H,0 theo
gradient ndng d6 véi ty 18 thay doi tir 1:2 dén 2:1 va thu dugc 2 phan doan (ky
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hiéu PHC6al va PHC6a2). Phan doan PHC6al dugc tinh ché bang sac ky cot
pha thuan, st dung h¢ dung moi rira giai 1a n-hexan:aceton (5:1) va thu duoc
hop chit PH5 (44 mg).

+ Phan doan PHC7 (18,3 g) duoc phéan 1ap bang sic ky cot pha thuan,
str dung hé dung moi rira giai n-hexan:aceton theo gradient nong d6 véi ty 16 thay
d6i tir 10:1 dén 1:1 thu duoc 8 phan doan (ky hiéu PHC7a dén PHCT7h).

Phan doan PHC7d tiép tuc duoc phan lap biang sic ky cot pha
thuan, rura giai béng hé dung mdi CH,Cl,:aceton theo gradient néng do voi
ty 1& thay d6i tir 100:1 dén 10:1 va thu duoc 8 phan doan (ky hiéu PHC7d1
dén PHC7d8). Phan doan PHC7d2 dugc phan lap bang hé théng MPLC sux
dung cot pha dao ODS, rira giai bang hé dung moéi MeOH:H,O theo gradient
néng 46 véi ty 1& thay ddi tir 2:1 dén 1:1 thu duwoc 2 phan doan (ky hiéu
PHC7d2a d¢én PHC7d2c). Phan doan PHC7d2b duoc tinh ché bang hé thong
PHPLC [diéu kién sic ky: cot YMC Pak ODS-A (20x250 mm, 5 um), hé dung
moi rira giai 1a MeOH:H,O theo gradient ndng d6 véi ty 16 thay doi tir 55:45 dén
85:15 trong thoi gian 90 phit, toc d6 dong 5 ml/phit, phat hién & budce song 210
nm] thu dugc hop chat PH1 (2,6 mg). Phan doan PHC7d7 dugc tinh khiét bang
hé théng MPLC st dung cot pha dao ODS, rira giai bang hé dung moi
MeOH:H,0O theo gradient néng do vai ty 1€ thay doi tir 1:2 dén 1:1 va thu duoc
hop chat PH2 (20,8 mg).

Phan doan PHC7g duoc phan 1ap bang sic ky cot pha thuan, rira giai
bang hé dung moi n-hexan:EtOAc theo gradient nong do vai ty 18 thay doi tir
2,5:1 dén 1:2 thu duoc 12 phan doan (ky hiéu PHC7gl dén PHC7g12). Phan
doan PHC7g11 dugc tinh khiét bang sic ky cot pha dao ODS, rira giai bang hé
dung méi MeOH:H,O (2:1) thu duoc hop chat PH3 (4,9 mg).

- Cén PHE duoc hoa tan véi mot luong tdi thiéu aceton, thém lugng vira
du silica gel vao dung dich, tron déu hdn dich sau d6 loai dung mdi bang may cd

quay chan khong. Sau khi cot dugc nap silica gel bang phuong phap nap cot udt
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va di duogc 6n dinh bﬁng hé dung moi rura giai, silica gel co tam PHE duoc dua
1én cdt. Qua trinh rira giai st dung hé dung moi CHCI;:MeOH theo gradient
ndng do véi d6 phan cuc ting dan tir ty 16 80:1 dén ty 1& 5:1 thu dwgce 7 phan
doan (ky hiéu PHE1 dén PHE?).

Phan doan PHE2 (0,43 g) dugc phan 1ap bang sic ky cot pha thuan, ria
giai bang hé dung méi CHCl3:MeOH theo gradient ndng do voi ty 1é thay doi tir
20:1 dén 5:1 thu duoc 2 phan doan (ky hi¢éu PHE?2a dén PHEZ2b). Phan doan
PHE2a dugc phan lap bang sic ky cot pha ddo ODS, sir dung hé dung moéi rira
giai MeOH:H,0 theo gradient néng do voi ty 1€ thay doi tir 1:3 dén 1:1 thu duogc
2 phan doan (ky hiéu PHE2al va PHE2a2). Phan doan PHE2al duoc tinh ché
bang hé théng PHPLC [diéu kién sic ky: cot YMC Pak ODS-A (20x250 mm, 5
pm), hé dung moéi rira giai 1a MeOH:H,O theo gradient nong d6 voi ty 1¢ thay
doi tir 40:60 dén 70:30 trong thoi gian 90 phit, toc d6 dong 5 ml/phit, phat hién
& bude song 210 nm] thu duoc hop chat PH4 (11 mg).

Phan doan PHE4 (0,87 g) dugc phan 1ap bang sic ky cot pha thuan, ria
giai bang hé dung moéi CHCl3:MeOH véi ty 1& thay dbi tir 20:1 dén 10:1 thu
duoc 3 phan doan (ky hiéu PHE4a dén PHE4c). Phan doan PHE4b duogc phan
lap bang sic ky cot pha dao ODS, st dung hé dung méi rira giai MeOH:H,0
theo gradient ndng do vai ty 16 thay doi tir 1:3 dén 1:1 thu dugc 2 phan doan (ky
hiéu PHE4b1 va PHE4b2). Phan doan PHE4b1 duoc tinh ché bang hé théng
PHPLC [diéu kién sic ky: cot YMC Pak ODS-A (20x250 mm, 5um), hé dung
mdi rira giai 1a MeOH:H,O theo gradient ndng d6 véi ty 16 thay d6i tir 50:50 dén
85:15 trong thoi gian 90 phut, tbe do dong 5 ml/phut, phat hién & bude song 210
nm] va thu dugc hop chat PH7 (23,8 mg). Phan doan PHE4b2 duoc tinh ché
bang sic ky cot pha thuén, rira giai bang hé dung moi CHClz:MeOH (15:1) thu
duoc hop chat PH6 (42,2 mg).

Qua trinh phan lap va tinh ché hop chét tir can EtOAc cua loai P.
hymenophyllum Miq. duoc tom tit & hinh 3.23 va hinh 3.24.
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3.2.2.2. Két qud nhdn dang hop chdt phén Igp dwoc tir loai Piper hymenophyllum Mig.
* Hop chat PH1: 3,5-dimethoxy-4-hydroxycinnamoyl pyrrol

MeO

HO

OMe  pH1 OMe PH1a
Hinh 3.25. Céu tric hoa hoc ciia hop chat PH1 va hop chiat tham khao PH1a

Hop chit PH1 thu duoc dudi dang chét ran, mau vang nhat, cho phan tng
duong tinh voi thudc thr Dragendorff. Trén pho khéi luong phan giai cao HR-
EI-MS xuét hién pic ion gia phan tir tai m/z 273,1003 [M]" cho phép xac dinh
cong thic phan tir cia PH1 1a CisHsNO, (tinh toan 1i thuyét cho cong thirc
C1sH1sNOy4: 273,1001). Trén phd "H NMR ciia hop chat PH1 cho biét su c6 mit
cua hai proton con lai trong vong benzen bi thé doi xung tai 6y 7,20 (2H); mot
lién két doi c6 cau hinh E —-CH=CH- tai &, 7,45 (d, J = 15,4 Hz, 1H) va 7,89
(1H, d, J = 15,4 Hz); bon proton dic trung cho vong pyrrol tai 8y 6,32 (2H, t, J
= 2,4 Hz) va 7,61 (2H, t, J = 2.4 Hz); hai nhom methoxy tai 3y 3,90 (6H, s). Phd
3C NMR cua hop chat PH1 cho thay su xuat hién tin hiéu cua 15 nguyén tir
cacbon trong d6 c6 nhoém cacbonyl tai 6c 163,92; 6 cacbon vong thom tai ¢
126,25 (C-1), 107,78 (C-2/6), 149,06 (C-3/5) va 140,38 (C-4); mot vong pyrrol
tai 6c 120,24 (C-1'/C-4") va 113,58 (C-2'/C-3’); hai nhém methoxy tai ¢ 56,87.
So sanh sd liéu phd NMR cua hop chat PH1 véi s6 liéu phd NMR cua hop chat
3-(4-hydroxy-3,5-dimethoxyphenyl) propanoyl pyrrol (PH1a) duoc phan lap tur
loai P. boehmeriaefolium (Miq.) C. DC. cho thiy sy xuat hién cta mot lién két
d6i tai C-7/C-8 thay thé cho mot lién két don [132]. Cac tuong tac HMBC giita
H-2/H-6 (64 7,20) voi C-1 (8¢ 126,25), C-5/C-3 (6¢ 149,06), C-4 (d¢ 140,38) va
C-7 (6c 149,11); gitra 3/5-OMe (dy 3,90) véi C-3/C-5 (6c 149,06) da ching
minh hai nhém methoxy va mot nhém hydroxyl lan luot tai C-3, C-5 va C-4.
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Céac tuong tac HMBC gitra H-8 (6 7,45) voi C-1 (8¢ 126,25), C-7 (5¢ 149,11)
va C-9 (8¢ 163,92) goi ¥ nhom cacbonyl tai C-9 va mot lién két doi tai C-7/C-8.
Lién két doi nay co hing sb tuong tac giita hai proton H-7 va H-8 voi J,5 = 15,4
Hz d3 goi y cu hinh cua lién két d6i nay 1a E. Vong pyrrol tai C-9 dugc chimg
minh boi hang sb twong tac thip Jys = J3u = 2,4 Hz va nhom cacbonyl ciing
dich chuyén vé phia truong manh (8¢ 163,92) khi lién két v6i nguyén tir nito.
Twr cac co so phan tich ¢ trén két hop véi tra ctru tai liéu tham khao, PH1 duoc
x&c dinh 12 mot hop chat méi co tén goi 1a 3,5-dimethoxy-4-hydroxycinnamoyl

pyrrol.

OMe
Hinh 3.26. Cac twong tic HMBC va COSY chinh ciia hop chit PH1

Bang 3.7. So liéu pho NMR ciia hop chat PH1

Vi tri cacbon "9dc 258 ¢ 4¢84 (mult., J)
1 130,9 | 126,25 -
2 104,7 | 107,78 7.20 (5)
3 146,7 | 149,06 -
4 132,9 | 140,38 -
5 146,7 | 149,06 -
6 104,7 | 107,78 7.20 (5)
7 30,3 | 149,11 7,89 (d, 15,4)
8 36,3 | 113,94 7,45 (d, 15,4)
9 169,6 | 163,92 -
1 118,6 | 120,24 7,61 (t,2,4)
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Vi tri cacbon g ab§ 4%y (mult., J)
2' 112,8 | 113,58 6,32 (t, 2,4)
3 1128 | 113,58 6,32 (t, 2,4)
4' 118,6 | 120,24 7,61 (t,2,4)
3,5-OMe 550 | 5687 3,90 (5)

Do trong? Aceton, ® 100 MHz, © 400 MHz, ¥ CDCls,  dir liéu phé **C NMR cua
hop chét 3-(4-hydroxy-3,5-dimethoxyphenyl) propanoyl pyrrol trong tai liéu tham khao [132]
* Hop chat PH2: 3,4-dihydroxycinnamyl alcohol methyl ether

/

HO OH

HO
PH2 PH2a

Hinh 3.27. Céu triic héa hoc ciia hop chat PH2 va hop chat tham khao PH2a

Hop chat PH2 thu dugc dudi dang chit rin, mau tring. Trén phd khéi
lugng phan giai cao HR-EI-MS xuét hién pic ion gia phan tir tai m/z 180,0787
[M]" dan dén khang dinh cong thirc phan tir cia PH2 12 C1oH1,0; (tinh toan Ii
thuyét cho cong thirc CioH1,03: 180,0786). Phd 'H NMR cua hop chat PH2
xuat hién tin hiéu proton cta vong benzen dang ABX tai &y 6,43 (J = 8,0 Hz),
6,81 (J = 8,0 Hz) va 7,10 (s); tin hiéu ctia mot lién két doi cau hinh trans tai 3y
6,01 (dt, J = 6,4, 16,0 Hz) va 7,52 (d, J = 16,0 Hz); mdt nhom methoxy tai dn
3,32. Phd *C NMR cua PH2 xuat hién tin hiéu cua 10 nguyén tir cacbon bao
gém: 3 cacbon bac 4 tai 6¢c 130,40, 146,55 va 146,77; 5 cacbon methin tai oc
114,09, 116,41, 120,19, 123,43 va 134,69; 1 cacbon methylen tai 6¢ 74,53; mdt
cacbon methoxy tai 8¢ 58,03. Phan tich dit liéu NMR va két hop véi tra ctu tai
liéu tham khao, c6 thé nhan dang day 1a mot phenylpropanoid. So sanh sé liéu
3C NMR cua PH2 hau hét gidng véi caa hop chat 3,4-dihydroxycinnamyl
alcohol (PH2a), ngoai trir sy xuat hién thém mot nhom methoxy tai C-9 [59].

Céc tuong tac truc tiép gitta proton vdi cacbon duoc xac dinh bang phd HSQC.
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Theo d6, proton H-2 (84 7,10) c6 twong tac HSQC voi C-2 (5¢c 114,09), proton
nay lai tuong tac HMBC vé6i C-4 (8¢ 146,74), C-6 (8¢ 120,19) va C-7 (oc
134,69). Tuong tac HMBC gitta H-6 (o 6,43) véi C-1 (8¢ 130,40), C-2 (6¢
114,09), C-4 (6¢ 146,74) va C-7 (dc 134,69) da chung minh vi tri ctia hai nhém -
OH tai C-3 va C-4. Mat khac, tuong tac HMBC gitta H-7 (64 7,52) véi C-1 (8¢
130,40), C-2 (o6c 114,09), C-6 (6¢ 120,19), C-8 (d¢c 123,43) va C-9 (oc 74,53);
gitra 9-OMe (0 3,32) v6i C-9 (6c 74,53) da goi y mdt lién két d6i tai C-7/C-8
va mot nhém methoxy tai C-9. Hang sb tuong tac cua hai proton H-7 va H-8, J;.
s = 16,0 Hz dd chtrng minh c4u hinh cta lién két doi tai C-7/C-8 12 E. Bén canh
d6, cac tuong tac trén phd COSY giita H-5/H-6, H-7/H-8/H-9 mdt 1an nita goi y
trat tu sap xép cac nhom methin/methylen. Tir cac co s¢ phén tich & trén, cau
trac ctia hop chat PH2 duoc xac dinh 1a 3,4-dihydroxycinnamyl alcohol methyl

ether. Pay 1a mot hop chat mdi 1an dau tién phan 1ap duoc tir tu nhién.

Hinh 3.28. Cac twong tic HMBC va COSY chinh ciia hop chat PH2
Bang 3.8. SO liéu pho NMR ciia hop chat PH2

Vi tri cacbon | *% h98c 2b5¢ 8y (mult., J)
1 132,2 | 1332 |130,40 -
2 113,9 | 111,9 | 114,09 7,10 (s)
3 146,3 | 1510 | 146,55 -
4 1463 | 1475 | 146,74 a
5 116,3 | 1184 |116,41 6,81 (d, 8,0)
6 1199 | 120,7 |120,19 6,43 (d, 8,0)
Vi tri cacbon | ¥ "98c 205 28y (mult., J)
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7 130,6 | 1333 | 134,69 7,52 (d, 16,0)

8 1266 | 1257 |12343 | 6,01 (dt, 6,4, 16,0)

9 63,9 741 | 74,53 4,00 (d, 6,4)
9-OMe 56,8 | 58,03 3,32 (3)

Do trong ¥ CD;0D, ” 100 MHz, @ 400 MHz, @ Pyridin, ® dit liéu phd **C NMR ctia hop
chat PH2a tir [59], ¥ mot phan dit liéu phd *C NMR ctia hop chét dracunculifosid D tir [101]

* Hop chiat PH3: O-methylmoscatolin

OMe

MeO

MeO

Hinh 3.29. Cau triic héa hoc ciia hop chat PH3

Hop chat PH3 thu duoc dudi dang chit bot, mau vang nhat, cho phan trng
duong tinh voi thube thtr Dragendorff. Cong thic phan tir cia PH3 duoc xac
dinh 13 C19H:1sNO, do c6 su xuét hién pic ion gia phan tir trén phd khoi luong
phan giai cao HR-ESI-MS tai m/z 344,0884 [M+Na]" (tinh toan 1i thuyét cho
cong thirc C1oH1sNO,Na: 344,0890). Trén phd 'H NMR cua PH3 xuét hién tin
hiéu cua hai proton cta di vong thom chira nito tai oy 8,21 (d, J = 4,8 Hz) va
8,97 (d, J=4.,8 Hz); bén proton thudc vong thom thé ortho tai 8y 7,52 (t,J=8,0
Hz), 7,74 (t, J = 8,0 Hz), 8,56 (d, J = 8,0 Hz) va 9,10 (d, J = 8,0 Hz); proton cua
3 nhom methoxy tai 8 4,08, 4,10 va 4,19. Trén phd *C NMR cta PH3 cho thay
su xuat hién 1 nhom cacbonyl tai d¢c 182,57; 9 nguyén tir cacbon bac 4 tai d¢
115,66, 122,80, 131,06, 131,44, 134,50, 145,47, 147,31, 148,42 va 156,42; 6
nhom methin tai o¢c 110,09, 127,61, 128,12, 128,90, 134,30 va 144,54; ba nhom
methoxy tai 8¢ 60,96, 61,43 va 61,77. So sanh dit liéu ph6é *C NMR ctua PH3
v6i dit liéu phd *C NMR ciia O-methylmoscatolin thay hoan toan tring khép
[89]. Cac twong tac HMBC giira cac proton ctia 3 nhdém methoxy tai 6y 4,19, 4,10
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va 4,08 lan luot v6i C-1 (8¢ 148,42), C-2 (3¢ 147,31) va C-3 (8¢ 156,42) chung té
su ¢ mat cua cac nhom methoxy tai 3 vi tri ndy. Vi tri cua cadc nhom nguyén tir
duoc xac dinh dﬁy dua bﬁng cac phé HSQC, HMBC va COSY. Dua trén cac dir

liéu pho ¢ trén két hop doi chicu tai liéu tham khao da xac dinh dugc cau truc cta

hop chat PH3 dugc xac dinh 1a O-methylmoscatolin.

OMe

Hinh 3.30. Cac twong tic HMBC va COSY chinh ciia hop chit PH3
Bang 3.9. S6 liéu pho NMR ciia hop chat PH3

Viti ||, 814 Viti ||, 814
cacbon e oc (mult., J) | cacbon e e (mult., J)
1 148,2 | 148,42 - 3-OCHj 60,96 4,08 (s)
la 115,4 | 115,66 - 7a 131,4 | 131,44 -
1b 122,5 | 122,80 - 8 127,9 | 128,90 | 8,56 (d, 8,0)
2 147,0 | 147,31 - 9 134,1 | 128,12 | 7,52 (t, 8,0)
3 156,2 | 156,42 - 10 127,4 | 134,30 | 7,74 (t, 8,0)
3a 130,8 | 131,06 - 11 127,4 | 127,61 | 9,10 (d, 8,0)
4 118,9 | 110,09 | 8,21 (d, 4,8) 11a 134,3 | 134,50
5 1443 | 144,54 | 8,97 (d, 4,8) | 1-OCH; 61,77 | 4,19 (s)
6a 145,0 | 145,47 - 2-OCHjs 61,43 4,10 (s)
7 182,3 | 182,57 - 3-OCHj; 60,96 4,08 (s)

Po trong® CDCl3, ® 100 MHz, © 400 MHz
" dix 1iéu phd *C NMR ciia hop chit O-methylmoscatolin trong tai liéu tham khao [89]
* Hop chat PH4: (E)-Caffeoyl aldehyd
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HO

HO

Hinh 3.31. Cu tric héa hoc ciia hop chat PH4

Hop chat PH4 thu dugc dudi dang 16ng, mau vang nhat. Trén phd khdi
lwong phan giai cao HR-ESI-MS xuét hién pic ion phan tir tai m/z 163,0431 [M-
H] cho phép két luan cong thirc phan tir caia PH4 1a CoHgOj5 (tinh toén 1i thuyét
cho cong thitc CgH;O3: 163,0401). Trén phé 'H NMR ciia hop chat PH4 xuét
hién tin hiéu proton aldehyd tai 8y 9,54; vong benzen c¢6 cac nhom thé dang
ABX tai 86,81 (d, J = 8,0 Hz), 7,03 (d, J = 8,0 Hz) va 7,10 (s); mdt lién két doi
dang -CH=CH- tai 5, 6,54 (dd, J = 8,0, 16,0 Hz) va 7,52 (d, J = 16,0 Hz). Cau
hinh cua lién két d6i nay dugc xac dinh 14 E dya trén hang s6 tuong tac giira hai
proton H-7 va H-8, J;.s = 16,0 Hz. Phd *C NMR cua PH4 xuét hién tin hiéu cua
9 nguyén tur cacbon bao gém: 3 cacbon bac 4 tai d¢ 127,78, 147,14 va 150,86; 5
nhom methin tai 6c 115,73, 116,77, 124,12, 126,52 va 156,57; mdt nhoém
aldehyd tai 8¢ 196,33. Tur cac dic trung phd NMR cta hop chit nay cho phép
du doan cau truc cia PH4 14 (E)-caffeoyl aldehyd. Két hop tra ctru tai liéu
tham khao, nhan thay sb liéu phd NMR cua (E)-caffeoyl aldehyd va hop chét
PH4 hoan toan trang khdp véi nhau [53]. Tir cac bang chung trén, cho phép
két ludn hop chat PH4 chinh 1a (E)-caffeoyl aldehyd. Hop chit nay da duoc
cac nha khoa hoc Trung Qudc thong bao phan 1ap duoc tir loai P. taiwanense
Lin & Lu [35].
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Bang 3.10. S6 liéu phé NMR ciia hop chit PH4

Vi tri cacbon | "% b8 ¢ 494 (mult., J)
1 127,6 127,78 -
2 1155 | 115,73 7,10 (3)
3 146,9 147,14 -
4 150,7 150,86 -
5 1166 | 11677 | 6,81 (d, 8,0)
6 1239 | 12412 | 7,03(d, 8,0)
7 156,4 156,57 7,52 (d, 16,0)
8 1263 | 12652 | 6,54 (dd, 8,0, 16,0)
9 1961 | 19633 | 954 (d 80)

Do trong® CD;0D, ® 100 MHz, © 400 MHz
" dit lidu phd *C NMR ctia hop chét (E)-caffeoyl aldehyd trong tai lidu tham khao [53]
* Hop chat PHS5: 1-allyl-3,4-dihydroxybenzen

Hinh 3.32. Céu tric héa hoc ciia hop chit PH5

Hop chat PH5 thu dugce dudi dang chit long, khong mau. Trén phd *H-
NMR ctia hgp chat PH5 xuét hién tin hiéu proton cta vong thom thé & vi tri 1,
3, 4 tai oy 6,65 (1H, dd, J = 2,0, 8,0 Hz), 6,73 (1H, d, J=2,0 Hz) va 6,81 (d, J
= 8,0 Hz). Ngoai ra, thay sy c6 mit ciia cac proton lién két d6i dang -CH=CH,
tai oy 5,94 (1H, m), 5,07 (1H, d, J = 14,4 Hz) va 5,09 (1H, d, J = 16,0 Hz).
Trén phd *C NMR va DEPT cuaa hop chat PH5 cho thdy sy c6 mit caa ba
nguyén tir cacbon béc 4 tai 5¢ 133,64 (C-1), 141,71 (C-3) va 143,50 (C-4); bon
nhom methin tai 6¢ 115,73 (C-2), 115,73 (C-5), 121,38 (C-6) va 137,78 (C-8);
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mot nhém methylen cua lién két doi tai 8¢ 115,82 (C-9); mdt nhom methylen
tai 8¢ 39,65 (C-7). Cac dit liéu phd NMR ciia hop chat PH5 hoan toan tring
khép voi dir liéu phd NMR cua hop chat 1-allyl-3,4-dihydroxybenzen da duogc
cong bd trong tai liéu cua Fabienne va cong su [50]. Cong thirc phan tir
CoH100; cia PH5 mét 1an nita duoc khang dinh bang phd khdi luong phan giai
cao HR-ESI-MS xuét hién pic ion gia phan tir tai m/z 151,0745 [M+H]" (tinh
toan 1i thuyét cho cong thirc CoH1,0,: 151,0754). Dya vao co sd phan tich &
trén két hop dbi chiéu tai liéu tham khao cho phép két luan hop chat PH5 14 1-
allyl-3,4-dihydroxybenzen. Trudc day, hop chat nay di dugc phan lap tir loai
P. nudibaccatum Y. Q. Tseng va c6 tén goi khac 1a hydroxychavicol [87].
Bang 3.11. S6 liéu pho NMR ciia hop chat PH5

Vi tri cacbon | %3¢ b5 ¢ 48y (mult., J)
1 133,6 133,64 -
2 115,7 | 115,73 6,73 (d, 2,0)
3 142,1 141,71 -
4 143,9 143,50 -
5 1161 | 11605 | 6,381 (d,8,0)
6 121,3 121,38 | 6,65 (dd, 2,0, 8,0)
7 39,9 39,65 3,28 (d, 6,8)
8 1381 | 137,78 5,94 (m)
9 1159 | 11582 >07(d 144)

5,09 (d, 16,0)

Po trong® CDCls, ” 100 MHz, © 400 MHz
" dit liéu phd *C NMR cua hop chét 1-allyl-3,4-dihydroxybenzen trong tai liéu tham khao [50]
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* Hop chat PH6: Neotaiwanensol A

Hinh 3.33. Céu triic héa hoc ciia hop chat PH6

Hop chat PH6 thu dugc dudi dang chat dau mau vang nhat. Cong thirc phan
tir dwoc xac dinh 13 CygH10, dua trén phd khéi luong phén giai cao HR-EI-MS
m/z 298,1203 [M]" (tinh toan li thuyét cho cong thirc CigH1504: 298,1205). Trén
phd 'H NMR cuia hop chit PH6 cho biét sy co mit ctia mot lién két doi dang allyl
(-CH=CH,) tai oy 4,90 (d, J = 17,2 Hz), 5,00 (d, J = 10,0 Hz) va 5,90 (m); mot
vong thom ba nhéom thé dang ABX tai 64 6,65 (d, J = 8,0 Hz), 6,66 (d, J = 8,0 Hz)
va 6,81 (S); hai proton ctia mot lién két doi tai 8 5,95 (dt, J = 6,0, 16,0 Hz) va 6,07
(d, J = 16,0 Hz). Trén phd *C NMR cua hop chat PH6 thiy xuat hién tin hiéu cua
14 nguyén tir cacbon gém: 7 nguyén tir cacbon bac 4 tai ¢ 130,48, 131,09, 131,61,
144,55, 144,57, 145,83 va 146,36; 8 nhom methin tai d¢c 113,70, 116,40, 117,94,
118,03, 119,46, 127,78, 131,61 va 139,33; 3 nhom methylen tai 6¢ 36,58, 37,60 va
115,45. Phan tich dit liéu phd *H va *C NMR cua PH6 cho thiy hop chit nay co
hai hop phan phenyl propanoid. Céc twong tac HMBC giita H-7 (8 3,27) véi C-1
(6c 130,48), C-2 (d¢c 131,09), C-6 (dc 118,03), C-8 (dc 139,33) va C-9 (8¢ 115,45);
gitra H-9 (04 4,90 va 4,50) vai C-7 (8¢ 37,60) va C-8 (8¢ 139,33) da chimg minh sy
c6 mit ctia nhom allyl va nhoém nay lién két voi vong thom tai vi tri C-1. Cac tuong
tac HMBC gitta H-7' (84 6,07) voi C-1" (8¢ 131,61), C-2' (8¢ 113,70), C-6" (d¢c
119,46), C-8' (8¢ 127,78) va C-9' (8¢ 36,58) di goi ¥ vé sy c6 mit cua lién két doi
tai C-7"/C-8' va lién két doi nay lién két voi vong thom tai C-1'. Ngoai ra, phan cu

tric ndy c6 nhdm methylen C-9' lién két voi phan con lai tai C-2 qua tin hiéu trén
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phd HMBC giita H-9' (8 3,31) vdi C-1 (8¢ 130,48), C-2 (5¢ 131,09) va C-3 (8¢
117,94). So sanh dit liéu phd *C NMR ciia PH6 vdi dit liéu phd *C NMR cua hop
chét neotaiwanensol A thay hoan toan tring khép [34]. Tir cac bang chung trén,
cho phép két luan hop chit PH6 chinh Ia neotaiwanensol A. Trudc ddy, hop chat

nay da dugc phan lap tr loai P. taiwanense Lin & Lu.

HO 3 /_\7<\ |
4&‘

HO

OH
Hinh 3.34. Cac twong tic HMBC va COSY chinh ciia hop chat PH6
Bang 3.12. So6 liéu phd NMR ciia hop chit PH6

Vi tri cacbon | "% b5 4% (mult., J)

1 130,5 130,48 -

2 131,2 131,09 -

3 118,1 117,94 6,64

4 1448 | 14455 -

5 144,8 144,57 -

6 118,2 118,03 6,60 (s)
7 378 | 37,60 3,27 (m)
8 139,6 139,33 5,90 (m)
9 115,9 115,45 6,84 (m)
1’ 131,7 131,61 -

2 1141 | 113,70 6,81 (5)
3 146,4 146,36 -

4' 146,1 145,83 -
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Vi tri cacbon | "% ab§ 4%y (mult., J)
5 1167 | 11640 | 6,66 (d, 8,0)
6’ 119,8 119,46 6,65 (d, 8,0)
7' 131,8 131,61 6,07 (d, 16,0)
g 1281 | 127.78 | 5,95 (dt, 6,0, 16,0)
o 36,7 | 3658 3,31 (m)

Do trong ¥ CDs0D, ® 100 MHz, © 400 MHz, ¥ Aceton
" dit liéu phd **C NMR cua hop chéit neotaiwanensol A trong tai liéu tham khéao [34]

* Hop chat PH7: Neotaiwanensol B

Hinh 3.35. Cau triic héa hoc ciia hop chat PH7

Hop chit PH7 thu dugc dudi dang chat diu, mau vang nhat, [a]3® +9,3 (c
0,08, MeOH). Trén pho HR-EI-MS xuat hién pic ion gia phan tr tai m/z
298,1203 [M]" tir d6 cong thirc phan tir cuia PH7 duoc x4c dinh 1a CigH1504
(tinh toan 1i thuyét cho cong thitc C1gH1504: 298,1205). Trén phdé 'H NMR cua
hop chat PH7 cho biét sy c6 mit cta hai lién két d6i dang allyl (-CH=CH),) tai
8y 4,75 (d, J = 17,2 Hz), 5,11 (d, J = 10,0 Hz), 6,16 (m), 4,95 (d, J = 17,2 Hz),
4,97 (d, J = 10,0 Hz) va 5,86 (m); mot vong thom c6 ba nhom thé dang ABX tai
84 6,44 (d, J = 8,0 Hz), 6,67 (d, J = 8,0 Hz) va 6,54 (s). Phd *C NMR cua hop
chat PH7 cho thiy sy c6 mit ctua 14 nguyén tir cacbon bao gdm: 7 nguyén tir

cacbon bac 4 tai o¢c 130,56, 134,39, 136,47, 144,37, 144,51, 144,59 va 146,11; 8
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nhém methin tai 6¢c 50,57, 116,14, 117,22, 117,43, 118,17, 121,31, 139,50 va
143,20; 3 nhém methylen tai oc 37,58, 115,45 va 115,74. So sanh dit li¢u phé
B3C NMR ctia PH7 véi dit liéu phd *C NMR cuiia hop chét neotaiwanensol B
thdy hoan toan tring khép. Trén phd HMBC xuét hién tin hiéu tuwong tic giita
proton H-7" (84 4,69) vdi C-2 (6¢ 134,39), C-1 (8¢ 130,56), C-3 (6¢ 117,43), C-1°
(0c 136,47), C-2° (8¢ 117,22) va C-3’ (6¢ 146,11); gitra proton H-7 (64 3,18) vdi
C-1 (8¢ 130,56), C-2 (8¢ 134,39) va C-6 (d¢c 118,17); gitra proton H-9 vé4i C-7
(8¢ 37,58); gitra proton H-9° v&i C-7’ (8¢ 50,57) dd ching minh thém vé céu trac
cia PH7. TUr co s& phan tich ¢ trén cho phép két luan hop chat PH7 la
neotaiwanensol B. Trudc diy, hop chat nay d3 duoc phan lap tir loai P.
taiwanense Lin & Lu [34].

Hinh 3.36. Cac twong tic HMBC va COSY chinh ciia hop chit PH7
Bang 3.13. S6 liéu pho NMR ciia hop chat PH7

Vi tri cacbon | "% 258c | %8y (mult., J)
1 129,6 130,56 -
2 133,4 134,39 -
3 1165 | 117,43 6,57 (5)
4 143,6 144,37 -
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Vi tri cacbon | "% a5 | 2%y (mult., J)

5 1438 | 144,51 -

6 117,3 | 118,17 6,57 (5)

7 36,7 | 37,58 3,18 (br s)

8 138,8 | 139,50 5,86 (M)

9 114,9 | 11545 495 (d 17.2)
4,97 (d, 10,0)

1’ 1356 | 136,47 -

2! 1163 | 117,22 6,65 (5)

3 1453 | 146,11 -

4 1439 | 144,59 -

5' 1154 | 116,14 | 6,67 (d, 8,0)

6' 1205 | 12131 | 6,44 (d, 8,0)

7' 495 | 50,57 4,69 (br s)

8 1424 | 143,20 6,16 (M)

9’ 1151 | 115,74 475 (d 17.2)
5,11 (d, 10,0)

Po trong® CD3;0D, ” 100 MHz, © 400 MHz, ¥ Aceton
" dir liéu phd *C NMR cua hop chit neotaiwanensol B trong tai liéu tham khéao [34]
* Hop chat PHS: Spathulenol

Hinh 3.37. Cau triic héa hoc ciia hop chat PHS
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Hop chit PH8 thu duogc dudi dang bot khong mau, [a]3® -25 (c=0,5,
CHCls). Phd *H NMR cuia PH8 cho thay tin hiéu ctia mot lién két doi thé hai 1an
dang >C=CHj tai oy 4,67 (d, J = 10,4 Hz); ba nhém methyl tai 6y 1,04 (s), 1,05
(s) va 1,28 (s). Phd *C NMR ciia PH8 thiy xuat hién tin hiéu cta 15 nguyén tir
cacbon 8¢ 53,56 (C-1), 26,95 (C-2), 41,97 (C-3), 81,21 (C-4), 54,57 (C-5), 30,13
(C-6), 27,72 (C-7), 25,01 (C-8), 39,09 (C-9), 153,68 (C-10), 26,32 (C-11),
106,49 (C-12), 20,49 (C-13), 16,56 (C-14) va 28,89 (C-15). Sé liéu phd **C
NMR cta PH8 hoan toan tring khép véi s lidu phd *C NMR cua spathulenol
[24]. Hop chit nay 1a thanh phan hoa hoc chinh ciia mot sb loai thudc chi Piper
L. nhu P. fimbriulatum C. DC. va P. peltatum (L.) Miq. [100], [109].

Bang 3.14. So6 liéu phd NMR ciia hop chit PHS

Vi tri cacbon 28 ab5c 4%y (mult., J)
1 53,6 53,63 -
2 26,8 26,95 -
3 41,9 41,97 -
4 81,0 81,21 -
5 54,4 54,57 -
6 30,1 30,13 -
7 27,6 27,72 -
8 24,9 25,01 -
9 39,0 39,09 -
10 153,4 153,68 -
11 261 | 2632 1,28 (5)
12 1064 | 10649 | 4,67 (d, 10,4)
13 20,3 20,49 -
14 164 | 16,56 1,05 (3)
15 28,7 | 2889 1,04 (s)

Do trong® CDCls, ® 100 MHz, © 400 MHz
" dir liéu phé **C NMR cuia hop chét spathulenol trong tai liéu tham khao [24]
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Nhu vay, ciu trac cta 14 chat phan 1ap dugc cua ludn an déu da duoc
nhan dang chil yéu dua vao dit liéu phd cong hudng tir hat nhan va phd khdi
luong két hop ddi chiéu tai liéu tham khao. Trong sé 14 hop chét phan 1ap duoc
c6 2 alcaloid, 2 ciu tir tinh dau, 2 neolignan, 3 alkanpolyenylbenzen, 1 flavonoid
va 4 hop chit thudc cac nhom khac. Ciu triic ctia cic hop chét phan 1ap duogc rat
phong phti. Hau hét cac chit nay déu nam trong nhitng nhom hop chit chinh
phan 1ap duoc tur chi Piper L. da duogc dé cap o phﬁn téng quan. Pac biét, c6 3
hop chat 1an dau tién cong bd phan lap duoc tir tw nhién va 4 hop chat lan dau tién
cong bd phan 1ap duge tir chi Piper L. Két qua nay la nhitng dong gop gia tri clia
luan an.

3.3. Két qua trién khai phwong phap va 4p dung dé danh gia hoat tinh tc
ché enzym acetylcholinesterase in vitro ciia hai loai nghién ciru

3.3.1. Trién khai phwong phdp dinh gid hoat tinh itrc ché enzym
acetylcholinesterase in vitro

Phuong phidp do quang dung dé danh gid hoat tinh Gc ché enzym
cholinesterase duoc sir dung 1an dau tién vao nam 1961 bai tac gia Ellman. Ké
tir d6, phuong phap do quang cua Ellman dugc nhiéu tac gia trén thé gidi su
dung trong nghién ctru sang loc hoat tinh ¢ ché AChE. Tuy nhién, mét sb diéu
kién thir nghiém nhu: n6ng dd co chét va thudc tht, hoat do enzym, thoi gian
phan tmg... thuong co su khic nhau giita cac nghién ctru. Vi thé, hién khong cd
mot diéu kién t6i wu nao cho phuong phép thir ndy. Véi muc tiéu trién khai dugc
phuong phap danh gia hoat tinh (rc ché AChE in vitro phu hop voi didu kién
phong thi nghiém trong nudc cling nhu dé chit dong trong qua trinh trién khai
nghién ctru, mot sé yéu té anh huong dén phuong phap da duoc khao sat. Két
qua khao sat va trién khai phuong phap dugc trinh bay & nodi dung dudi day.

* Két qua khio sat anh huéng ciia nong d6 dung dich co chat va thudc thir

dén phwong phap thir
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Tién hanh danh gia anh hudng cta ndng d6 dung dich co chat va thude thir
dén phuong phap thir & 3 mirc nong d6 1a 1,2; 2,4 va 3,6 mM. Két qua khao sat
duogc trinh bay ¢ bang 3.15.

Bang 3.15. Anh hwéng ciia ndng dé dung dich co chit
va thudc thir dén phwong phap thir

P) hap thu do dwoce & nong dd
. co' chit va thudc thir khio sat
Mau
1,2 mM 2,4 mM 3,6 mM
(1) () 3)
1 0,1233 0,4506 0,4412
2 0,1432 0,4225 0,4678
3 0,1399 0,4406 0,4581
X 0,1355 0,4379 0,4557
RSD (%) 7,87 3,25 2,95
t-test P1-2, P1.3<0,05; p,.3>0,05
Nhan xet:

Két qua ¢ bang 3.15 cho thay khi nong do dung dich co chit va thudc thir
thay doi, do hap thu ctia mau thtr cling thay d6i. Gia tri do hap thu cua thu
nghiém thap nhat khi ndng d6 dung dich co chat va thudc thir 1a 1,2 mM. O diéu
kién nay, do 1ap lai cua thir nghiém cling 1a kém nhét voi RSD 1a 7,87%. Gitta
hai murc né)ng dd co chit va thudc thir con lai duoc khéo sat 13 2,4 va 3,6 mM,
chénh 1éch vé do hap thu va d6 1éch chuan tuong dbi khong dang ké, sy khac
biét khong c6 ¥ nghia thong ké véi p>0,05. Tuy nhién, mitc nong d6 co chat va
thude thir 14 2,4 mM duge chon cho nhiing nghién ctu tiép theo dé giam luong
co chét va thudc thir phai dung trong nghién ciru nhung van dam bao do lap lai
clia cac thir nghiém. Pong thoi, mirc ndng d6 bang 2,4 mM nay ciing nam trong
khoang nong d6 cua co chat ATCI va thube thir DTNB da dugc st dung trong
cac nghién ctru trudce day 1an luot 1a 1-75 mM va 1,5-10 mM.
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* Két qua khdo sat anh huéng ciia hoat 49 AChE dén phwong phap thir
va lwa chon thoi diém do dd hép thu

Khao sat anh hudng ctia hoat d6 enzym dén phwong phap thir & 3 murc
hoat d6 14 0,10; 0,25 va 0,50 1U/ml. Sy phu thudc ctua d6 hip thu theo thoi

gian & 3 muc hoat d§ enzym khdo sat duogc thé hién & hinh 3.38.
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Hinh 3.38. Po thi biéu dién sw twong quan giira dd hap thu va thoi gian
ciia cac hon hop phin ing ¢ 3 mirc hoat 40 AChE khio sat

Nhan xet:

Két qua o hinh 3.38 cho thay hoat do enzym anh huong 16n dén toc do
phan tng thily phan co chat.

- O hoat d6 enzym 0,1 TU/ml, téc d6 phan Gng dién ra rat cham tuong (g
voi1 do hép thu cua mau thir 1a thép nhat khi so sanh véi do hép thu cta cac mau
thur tuong tu do & diéu kién hoat do enzym cao hon tai cung mdgt thoi diém. Do
vay, & diéu kién nay, két qua thir nghiém s& gip phai sai s 16n hon dic biét véi
nhimg mau thir c6 hoat tinh &c ché AChE manh.

- O hoat do enzym 0,5 IU/ml, tbc do phan tng dién ra nhanh nhét va chi
sau khoang 10 phut, phan ung di dat t6i trang thai bio hoa. Tuy nhién, khi tdc
do cta phan ung thuy phan dugc xtc tic bdi enzym dién ra qua nhanh, anh
hudng cta nhimng yéu t6 khach quan s& gay sai sb 16n hon.

- O hoat do enzym 0,25 TU/ml, tdc do phan tng dién ra vira phai. Thoi
gian dé phan tng dat tdi trang thai bao hoa khoang 18 phut. Trong khoang thoi
gian tir 9-15 phut, twong quan gitra do hap thu ctia mau thir va thoi gian phan
tng 13 kha tuyén tinh v6i hé s6 twong quan R?=0,9842.
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Vi vay, mtc hoat d AChE 1a 0,25 TU/ml dugc chon cho nhitng nghién
ctru tiép theo va thoi diém do do hap thu ctia mau thir duoc xac dinh 12 15 phit
sau khi phan tmg bt dau xay ra. Pong thoi, muc hoat d6 enzym 1a 0,25 1U/ml
dugc chon cling nam trong khoang hoat d6 AChE da duoc sir dung trong Cac
nghién ctru trude day la tir 0,2-5,0 1U/ml.

* Két qua khao sat anh hwéng ciia nong a6 dung moi DMSO trong hén hop
phén ing dén hoat tinh ciia AChE

Dung mdi c6 thé anh hudng truc tiép dén hoat tinh cta enzym hodc c6 thé
anh huong dén kha nang di chuyén cia co chat dén vi tri gan voi enzym. Vi vy,
lya chon dung moi phu hgp cho nhiing thir nghi€ém danh gid hoat tinh enzym la
kha quan trong. Két qua khao sat anh huong ciia nong d6 dung moéi DMSO
trong hdn hop phan tng dén hoat tinh cia AChE in vitro duogc thé hién & bang
3.16.

Bang 3.16. Anh hwéng ciia nong d dung mdi DMSO
trong hén hop phan ing dén hoat tinh ciia AChE in vitro

Nong do cia DMSO trong Po hap thu
STT| N : - . RSD (%) | (%)
hon hgp phan ung (%) Lanl | Lan2 | Lan3 X
1 0 0,6391 | 0,6441 | 0,6105 | 0,6312 2,87 0
2 1,0 0,4274 | 0,4412 | 04545 | 0,4413 | 3,18 30,09
3 15 0,4013 | 0,3769 | 0,3966 | 0,3916 3,31 37,95
4 2,0 0,3034 | 0,3221 | 0,3286 | 0,3180 3,71 49,62
Nhan xet:

Két qua ¢ bang 3.16 cho thdy dung mdi DMSO c¢6 tac dung trc ché AChE
kha manh. Mirc d6 trc ché ctia dung méi nay phu thudc vao ndng do cua nd
trong hdn hop phan Gng. Trong khoang ndng do tir 1,0-2,0% ctiia DMSO trong
hon hop phan tng, hoat tinh cia AChE bi giam twong tng tir 30,09-49,62%.
Mic du vay, nghién ctru ndy van phai phdi hop dung méi DMSO & ndng do
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1,0% trong hon hop phan tmg dé thir nghiém. Ly do 1a boi nhidu chat phan 1ap
duoc tir hai loai nghién ctru cua ludn an 1a nhitng hop chat kém phan cuc nén
khong thé sir dung nhitng loai dung méi c¢6 do phan cuc cao hon (nhu MeOH,
acetonitril) hodc dung moi DMSO ¢ ndng d6 thip hon dé hoa tan chung dugc.
Pong thoi, & mot sé nghién ctru danh gia hoat tinh ¢ ché AChE trude day,
néng d6 DMSO trong hdn hop phan tng 1a 1,0% di duoc st dung. Vi vay,
nghién ctru nay st dung dung moéi DMSO 10% dé hoa tan miu thir véi ty 18
phdi hop vao hén hop phan tmg nhu & bang 2.3 (twong dwong ndng do cia
DMSO trong hdn hop phan tmg 13 1,0%) 1a phu hop.
* Phwong phap danh gia hoat tinh trc ché AChE in vitro

Duya vao két qua khao sat, da xac dinh duoc diéu kién cho phuong phap
danh gia hoat tinh &c ché AChE in vitro cta luin an, cu thé nhu sau:

- Thanh phan hdn hop phan tng duoc trinh bay & bang 3.17.

Bang 3.17. Thanh phén ciia hdn hop phan wng dwoc xac dinh

. MAu thir | Mau tring cia | MAu doi MAu tring ciia
STT Thanh phan - .z

(b mau thw (ul) | ching (Ul) | mau doi chwng(ul)
1 | Bém tris-HCI

140 160 140 160

pH=8
2 | Mau thir 20 20 0 0
3 | DMSO 10% 0 0 20 20
4 | AChE 0,25 1U/mi 20 0 20 0
5 | DTNB 2,4 mM 10 10 10 10
6 | ATClI 24 mM 10 10 10 10
Tong thé tich (nl) 200 200 200 200

- Quy trinh cua thir nghiém duoc tién hanh nhu sau:

Thém lan luot timg dung dich gdm dung dich dém tris-HCI pH=8, mau thir
va dung dich enzym 0,25 IU/ml vao timg giéng cua dia 96 giéng. Hon hop céc
dung dich nay dugc tron déu va o 15 phat ¢ 25°C. Sau d6, dung dich thude thir
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DTNB 2,4 mM va dung dich co chit ATCI 2,4 mM lan luot dugc thém vao hdn
hop va tron déu. Tiép tuc t hdn hop trong 15 phut & 25°C, sau d6, dung dich duoc
do do hép thu & budc séng 412 nm. Mdi mau thir duge tién hanh 1am 1ap lai 3
lan, mdi 1an lam & 3 giéng. Hoat tinh wc ché AChE ciia mau nghién ciru duoc xac

dinh theo (CT2) & muc 2.2.3.1. Quy trinh thtr nghiém dugc tom tit ¢ hinh 3.39.

Dung dich dém Mau thir hodc dung moi Dung dich AChE 0,25 1U/mi

A 4

Hon hop trude phan tng

U 15 phut ¢ 25°C

Hon hop trudc phan ing sau 4

v / Dung dich DTNB 2,4 mM
AN

Dung dich ATCI 2,4 mM

\ 4

Hon hop phéan tng

U 15 phat ¢ 25°C

Do d6 hap thu

Hinh 3.39. So' dd quy trinh thir nghiém hoat tinh Wrc ché AChE in vitro

Phuong phap trién khai & trén duoc str dung dé dénh gia hoat tinh trc ché
AChE in vitro ctia cac dich chiét phan doan va hop chat tinh khiét duogc chiét xuat
va phan 13p tir hai loai nghién curu.
3.3.2. Két qua dinh gid hoat tinh irc ché enzym acetylcholinesterase in vitro
cua hai loai nghién curu
3.3.2.1. Hoat tinh trc ché enzym acetylcholinesterase in vitro cta cac mau cin chiét xuét tir
hai loai nghién ctru

Trong qua trinh chiét xuat va phan 1ap hop chat tir hai loai nghién ciru,

mau can chiét xuat tir nhitng loai dung méi c6 ¢ phan cuc khac nhau dugc danh
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gia hoat tinh (rc ché AChE in vitro. Két qua thu duoc 1a co s dé dinh huéng qua
trinh phan 1ap hop chit & giai doan tiép theo. Hoat tinh trc ché AChE in vitro
clia cac mau can duoc trinh by & hai bang 3.18 va bang 3.19.

Biang 3.18. Hoat tinh trc ché AChE in vitro ciia nhitng miu ciin

chiét xuat tir loai Piper thomsonii (C. DC.) Hook. f. var. thomsonii

STT | MAu ciin | ICs50+ SD (ug/ml) | STT |  MAu ciin ICs % SD (ug/ml)
1 PTM 12,77 £ 1,30 5 PTB 8,01+211
2 PTH 2,94 + 0,23 6 PTN 12,33+ 1,85
3 PTC 14,75 + 1,26 7 | Berberin clorid 0,03 + 0,0001
4 PTE 6,21 + 1,68
Nhan xet:

Két qua & bang 3.18 cho thay tit ca 6 mau cin dem thir déu co hoat tinh tc
ché AChE & cac mirc dd khac nhau. Trong $6 5 phan doan can duoc danh gia hoat
tinh, can CHCl; 6 hoat tinh e ché AChE yéu nhét véi gia tri ICs, & 14,75 pg/ml
va hoat tinh nay con yéu hon ca hoat tinh cia mau cin toan phan trong MeOH.
Nguorc lai, hai phan doan can s& hitu hoat tinh e ché enzym manh nhét 13 cén n-
hexan va can EtOAc voi cac gia tri ICso twong tmg lan luot 13 2,94 va 6,21 pg/ml.
Tuy nhién, hoat tinh ctia 2 phan doan can n-hexan va EtOAc van yéu hon hoat
tinh ctia berberin clorid 1an luot 1a 98 va 207 lan. Hai phan doan can co hoat tinh
manh nhat nay dugc lya chon dé tiép tuc nghién ctru phan 1ap hop chat.

Bang 3.19. Hoat tinh trc ché AChE in vitro ciia nhirng miu ciin

chiét xuat tir loai Piper hymenophyllum Mig,.

STT | MAuciin | IC50+SD (ug/ml) | STT| Mau cén ICso+ SD (pg/ml)
1 PHM 8,09+0,81 5 PHB 1,53+0,31
2 PHH 7,93+1,78 6 PHN 6,33+ 1,20
3 PHC 1,36 £ 0,14 7 | Berberin clorid 0,03 + 0,0001
4 PHE 0,54 + 0,03
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Nhan xet:

Két qua & bang 3.19 cho thdy tit ca 6 mau cin dem thir déu e ché AChE o
mirc d6 khac nhau. Trong s6 5 phan doan cén trong cac dung méi c6 do phan cuc
khac nhau, can n-hexan c6 hoat tinh trc ché AChE yéu nhét véi gia tri ICs 14 7,93
ug/ml. Nguoc lai, hai phan doan cin sé hitu hoat tinh @c ché enzym ndy manh
nhat 13 cin CHCl; va cin EtOAc véi céac gia tri ICsy tuong tng 1an luot 1a 1,36
va 0,54 pg/ml. Tuy nhién, hoat tinh cta 2 phan doan cdn CHCl; va EtOAc vin
yéu hon hoat tinh ctia berberin clorid 1an luot 1a 45 va 18 1an. Hai phan doan
can co6 hoat tinh manh nhét nay duoc lua chon dé tiép tuc nghién ctru phan lap
hop chat.
3.3.2.2. Hoat tinh irc ché enzym acetylcholinesterase in vitro ciia cdc chdt phén
ldp dworc tur hai loai nghién ciiu

Tur nhitng mau can duoc chon dua trén két qua khao sat trudc vé tac dung
trc ché AChE in vitro, da phéan lap duoc 14 hop chét tinh khiét tir hai loai nghién
ctru. Két qua danh gia hoat tinh tc ché AChE in vitro cia nhiing chat nay dugc
trinh bay & bang 3.20.

Bang 3.20. Hoat tinh irc ché AChE in vitro ciia nhirng hop chat tinh khiét

phan 1ap dwge tir hai loai nghién ciru

STT | Hop chat | IC5g+SD (UM) | STT | Hop chat | ICs+ SD (UM)
1 PT1 29,78 £ 0,44 9 PH3 149,61 + 8,52
2 PT2 43595+504 | 10 PH4 476,12 + 20,50
3 PT3 338,63+0,14 | 11 PH5 51,10+ 0,11
4 PT4 285,15+38,96 | 12 PH6 28,29 + 0,06
5 PT5 207,59+0,92 | 13 PH7 14,46 + 4,07
6 PT6 59,23 +1,33 14 PHS8 361,43 + 20,68
7 PH1 327,71 17,79 | 15 | Berberin clorid 0,54 + 0,02
8 PH2 83,52 £ 8,11
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Nhan xet:

Két qua bang 3.20 & trén cho thiy hoat tinh ¢c ché AChE in vitro cua 14
chat phén 1ap dugc tir hai loai nghién ctru rat khac nhau véi gia tri ICso nam trong
khoang tir 14,46-476,12 UM. Trong sd 14 hop chat ndy, hop chat PH7 s¢ hitu
hoat tinh trc ché AChE in vitro manh nhét véi ICso = 14,46 PM. Hoat tinh cta
PH7 yéu hon khoang 27 14n so véi hoat tinh ciia berberin clorid (voi ICs, = 0,54
MM) & cung diéu kién thir nghi¢m. Nguoc lai, hoat tinh tc ché AChE in vitro
ctia hop chat PH4 1a yéu nhat trong s 14 chat duoc danh gia (véi ICs = 476,12
UM) va yéu hon khoang 881 1an so véi hoat tinh ctia berberin clorid & cing diéu

kién thir nghiém.
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Chuwong 4. BAN LUAN

4.1. Vé dic diém thye vat
4.1.1. Pdc diém hinh thdi va xac dinh tén Khoa hoc ciia hai loai nghién ciru

Theo hé théng phan loai ctia mdt sb chuyén gia phan loai thuc vat trén thé
gidi nhu Cronquist [40], Hutchinson [6] va Takhtajan [26] déu théng nhét xép
chi Piper L. nam trong ho Hb tiéu. Chi Piper L. 13 chi 16n nhat trong ho Hb tiéu
noi riéng va 1a mot trong nhitng chi 16n nhét cua nganh thuc vat hat kin néi
chung. Su phan nhom céc chi trong ho HO tiéu cho dén nay van chua dat duoc
su théng nhat. Theo cac tai liéu tham khao, s6 luong chi trong ho Piperaceae
thay d6i tir 7 - 15 [67]. Vé s luong loai cua chi Piper L., tit ca cac tai liéu tham
khao déu chi udc luong c6 khoang trén 1.000 loai ma khong dua ra con s6 chinh
xéac. Nhiing thong tin trén cho thay su khé khian nhat dinh khi nghién ctu vé
thuc vat chi Piper L.

O Viét Nam, qua tong hop tai liéu, c6 46 loai thudc chi Piper L. phan bo.
Trong tai licu “Cay c6 Viét Nam” cia Pham Hoang HQ (1999), tac gia li¢t ké 43
loai thudc chi Piper L., nhung c6 9 loai khong tim thay thong tin vé phan b &
nuéc ta. Ngoai ra, hai trong sd 9 loai ndy chi dugc néu tén, khong c6 mé ta [5].
O tai liéu “Danh luc cac loai thuc vat Viét Nam, tap II” cua Vién Duoc licu
(2003), tac gia Nguyén Kim Dao liét ké 42 loai thudc chi Piper L. va tat ca déu
c6 thong tin vé phan bd cua chiing & Viét Nam [16]. Trong s6 42 loai nay, c6 38
loai da dugc liét ké trong tai liéu cia tac gia Pham Hoang Ho. Piém giéng nhau
giira hai tai liéu néu trén 1a thong tin mo ta vé cac loai thudc chi Piper L. trong
ca hai tai liéu twong ddi han ché. Tai liéu cua tac gia Pham Hoang Ho cung cip
nhiéu thong tin hon vi c¢6 anh v& kém theo. Ngoai hai tai liéu trén, khong c6 tai
liéu tiéng Viét nao khac liét ké mot cach hé théng nhitng loai thudc chi Piper L.

phan bd & nudc ta. Pidu ndy gay ra nhitng khé khin nhét dinh trong qua trinh
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dinh tén khoa hoc hai loai nghién ctru. Thuc té, qué trinh giam dinh tén khoa
hoc chu yéu dua vao tham khdo thong tin trong 3 tai li€u thuc vat chi ctia BPong
Duong [153], Trung Qudc [37] va An Do [60]. Pay ciing 1a nhimg nude, khu
vuc hodc gan vé dia 1y (Trung Quédc, Pong Duong) hodc gidng vé khi hau (An
DJ) voi nude ta. Sb luong loai thudc chi Piper L. phan bd & Viét Nam duoc mod
ta va phan loai trong thyuc vat chi An Do, Trung Qudc va Pong Duong lan luot
la 8, 9 va 28 loai. Trong 3 tai li€u nay, tai li¢u thuc vat chi Trung Quéc co hé
thdng khoa phan loai chi Piper L. ddy dii nhat dya trén nhiing mo ta kha chi tiét
vé co quan dinh dudng va co quan sinh san. Nguoc lai, hé théng khoa phan loai
chi Piper L. trong tai liéu thuc vat chi An D¢ 1a don gian nhat va co s& dé phan
loai trong tai li¢u nay chu yéu dua trén dic diém co quan dinh dudng.

Pé x4c dinh tén khoa hoc cta 2 loai nghién ctru, dac diém hinh thai cta
2 mau tiéu ban nghién ctru duoc dbi chiéu vai thong tin mé ta trong tai liéu
tham khao. Két qua cho théy, vé co ban, dic diém hinh thai c6 su giéng nhau
gitra loai HVD-002-11 véi loai P. bavinum C. DC. va gitra loai HVD-004-11
v6i loai P. hymenophyllum Miq. Nhiing diém gidng nhau gdm c6: dang song;
hinh dang, kich thudc 14, s6 lugng gan 14, tron nhan hay c6 16ng; kich thudc
cum hoa; hinh dang cua 1a bic va qua. Bén canh do, van c6 mot sd diém khac
nhau vé hinh thai (du khéng nhiéu) gitra hai cdp loai dugc so sanh ¢ trén gom
khac nhau vé: vi tri cia gan 14, do dai cuéng 14 va do dai cum hoa cai. Mac du
vay, su khac nhau nay xudt hién gilra cac mau tiéu ban cua cung mot loai
nhung dugc thu hai ¢ nhiing dia diém khac nhau. Diéu nay 1a kha thuong gip
boi didc diém hinh thai phu thudc nhiéu vao diéu kién moi truong (khi hau, thd
nhudng) noi ma thyc vat sinh séng.

Két qua giam dinh tén khoa hoc cta loai HVD-002-11 duoc khang dinh
thém khi so sanh tiéu ban mau nghién ctru cia loai nay véi tiéu ban mau (ma
s6: P020301 18) duoc luu gilr & bao tang thuc vat Paris, Phap. Vi vay, tén khoa
hoc cua loai HVD-002-11 dugc xac dinh la P. bavinum C. DC. Tuy nhién, day
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chi 1 tén dong nghia va tén duoc chap nhan rong rdi 1a P. thomsonii (C. DC.)
Hook. f. var. thomsonii. Do d6, mau nghién ctru dugc giam dinh lai biang cach
so sanh dic diém hinh thai cia n6 v6i thong tin mé ta va anh vé caa lodi P.
thomsonii (C. DC.) Hook. f. var. thomsonii trong tai li€u thuc vat chi Trung
Quédc [37]. Két qua cho thdy hau hét cac dic diém hinh thai giita loai nghién
ctru va loai ddi chiéu 13 giéng nhau. Dua vao két qua so sanh nay, loai HVD-
002-11 dugc xac dinh ¢6 tén khoa hoc la P. thomsonii (C. DC.) Hook. f. var.
thomsonii va tén nay dugc sir dung trong dé tai luan an.

Két qua giam dinh tén khoa hoc ctia loai HVD-004-11 duoc khang dinh
thém khi so sanh tiéu ban mau nghién ciru cia loai nay véi tiéu ban mau (Mma
s6: P02025543) duogc luu gitr & bao tang thuc vat Paris, Phap. Vi vay, tén khoa
hoc cua loai HVD-004-11 dugc xac dinh la P. hymenophyllum Miq. va day la
tén duoc chap nhan do d6 duoc sir dung trong dé tai luan an.

So voi nhitng mé ta trong tai liéu tham khao, luan 4n da mo ta day du va
chi tiét hon vé ddc diém hinh thai cta hai loai nghién ctru. Viéc xac dinh tén
khoa hoc ciia hai loai nghién ctru gép phan cung cap thong tin chinh xac vé
ngudn gbc nhitng két qua nghién cru vé hoéa hoc va tac dung sinh hoc cia
luan an.

4.1.2. Pdc diém vi hoc ciia hai lodi nghién ciru

So vé6i sb lugng trén 1000 loai ctia chi Piper L., s6 lugng tai liéu da cong
bd vé dic diém vi hoc cta chi nay con kha han ché. Qua tham khao tai liéu, méi
chi liét ké duoc 7 tai liéu cong bd két qua nghién ctu vé dic diém vi phiu than
va 14 ciia 17 loai thudc chi Piper L. nhung khong c6 cong bd nio lién quan dén
2 loai nghién ctru ciia luan an [112], [128], [144]. Pic biét, chua thay tai liéu
nao thong tin vé dic diém bot ph?m trén mat dat cua chi Piper L. Vi vay, két qua
nghién ctru dic diém vi hoc cua luan an 13 cong bd dau tién vé dic diém vi phau
va dic diém bot phan trén mat dat cta hai loai P. thomsonii (C. DC.) Hook. f.

var. thomsonii va P. hymenophyllum Mig.
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So sanh dic diém vi phdu cua hai loai nghién ctru v6i nhau nhan thay c6
mot s6 dic diém kha giéng nhau nhu: vi tri va hinh dang ctia vong moé cung, vi
tri va sd lugng bo libe — gd, vi tri md khuyét trong tiéu ban vi phiu than; vi tri
cia md day, vi tri va hinh dang ctia bé libe — gb trong tiéu ban vi phau 14. Tuy
nhién, cling c6 mot sd dic diém khac nhau gitta hai loai nghién ctru gdm: hinh
dang vi phau than, hinh dang vi phau gan 14 va 16ng che chd. Khi phan tich k¥
hon, nhitng dac diém vé vi tri, hinh dang va $6 luong 16p té bao mod day; $6
luong 16p té bao ha bi cta 2 loai nghién ctru ciing khong gidng nhau. Vi vay, dua
vao mot sd dic diém vi phau than va 1a c6 thé phan biét 2 loai nghién ctru véi nhau.

Két hop nhiing thong tin da duoc cong b trude diy voi két qua nghién
ctru cta luan an nhan thdy mot sé dic diém vi phiu twong ddi co gia tri khi ding
dé phan biét cac loai Piper L. v6i nhau nén duoc luu y gom:

- C6 hay khong c6 16ng che cho.

- Vi tri va hinh dang mo6 day:

+ O vo than, md day c6 thé tao thanh 16p lién tuc hodc c6 dang hinh
cung hodc tao thanh cac dam gén tron, nam rai rac trong mo mém.

+ O gan 14, mo6 day c6 thé nam ngay sat dudi hodc cach biéu bi ciia gan
1a mot s6 16p té bao md mém.

- Hinh dang gén trén ciia 14: gan trén 16i hodc 15m.

- S6 lugng 16p té bao ha bi & phién 14: thay doi tir 1-3 16p té bao.

- S6 luong b libe-gd & phan rudt than va & gan 14.

Khi nghién ctru dic diém bot phan trén mat dat cua 2 loai nghién ciru thay
c6 mot s6 dic diém gidbng nhau gdm: manh biéu bi than, manh mé mém, manh
biéu bi cua l4 mang 156 khi, manh mach x0&n, manh mach vach, manh mach diém,
b6 soi, manh mé mang khdi c6 mau. Nguoc lai, ba dic diém c6 sy khac nhau
gitra hai loai la: 16ng che chd da bao (chi c6 & bot cua loai P. hymenophyllum
Mig.), hat tinh bdt tu thanh dam (chi c6 & bdt cua loai P. thomsonii (C. DC.)
Hook. f. var. thomsonii) va tinh thé calci oxalat hinh khéi da giac (chi c6 ¢ bot
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cta loai P. hymenophyllum Miq.). Nhitng diém khac nhau vé dic diém bot nay
g6p phan bd sung thong tin dé phan biét hai loai nghién ctru v6i nhau.

Nhin chung, thong tin vé dic diém vi hoc cua céc loai thudc chi Piper
L. con rat han ché so véi sd luong loai thuc c6 cua chi nay. Vi vay, dé c6 thé
su dung dac diém vi hoc mét cach hiéu qua hon trong xac dinh loai, can co
thém nhiéu két qua nghién ctru hon trong twong lai. Hién tai, nghién ctru vé dic
diém vi hoc chu yéu nham gop phan tiéu chuan hoa thuc vat.
4.2. V& thanh phan héa hoc

Qua tong hop tai liéu, méi chi co trén 100 loai trong sé hon 1.000 loai
thudc chi Piper L. dugc nghién ctru vé thanh phan hoa hoc. Theo céc tai lidu da
cong bd, alcaloid 1a nhom hop chat chinh va quan trong nhét cia chi Piper L.
v6i s6 luong 280 chat dugc bao cio [58], [106]. Bén canh d6, ba nhém hop chat
khac ciling dang duoc quan tdm cia chi Piper L. 1a tinh dau, flavonoid va
alkanpolyenylbenzen voi s6 lwong chat dugc cong bd cho timg nhom lan luot 1a
112; 61 va 90. Cong thirc ciu tao ciia cac hop chat trong timg nhoém déu kha
phong phu, dic biét 1a nhom alcaloid. Trong s trén 100 loai da dugc nghién
ctru, P. nigrum L. 1a loai dugc nghién ctru nhiéu nhat. Két qua di phan lap
duoc 40 alcaloid, 51 tinh dau, 8 flavonoid, 4 alkanpolyenylbenzen... tir loai
nay [82], [118], [137]. Trong sd hai loai thudc chi Piper L. dugc chon lam dbi
tuong nghién ctu cda ludn an, maéi chi c6 mot nghién clru ctia nhom tac gia
Dominique Leuseur va cong su (2009) cong bd vé thanh phan hoa hoc ctia tinh
dau loai P. bavinum C. DC. gdom mot s6 cdu tir chinh: bicyclogermacren
(10,6%), globulol (5,7%), leden (5,1%), a-pinen (4,4%), terpinen-4-ol
(3,2%)... [81]. Vi vay, két qua cua luan 4n 13 nhitng cong bd dau tién vé thanh
phan hoa hoc khéng phai tinh dau phan 1ap duogc tir hai loai P. thomsonii (C.
DC.) Hook. f. var. thomsonii va P. hymenophyllum Mig.

Hién nay, trong linh vuc nghién ctru hoa thuc vat, phuong phap nghién

cuu phan 1ap hop chit tu nhién theo dinh huong tdc dung sinh hoc duogc su
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dung kha phd bién. Phuong phap nay c6 wu diém 1a dem lai xac sudt thanh

cong cao hon dong thoi tiét kiém duoc chi phi va thoi gian nghién ctu. Tuy

nhién, nhuoc diém cua phuong phap 1a c6 thé bo sét nhitng hop chit c6 hoat

tinh dang quan tdm trong nhitng phan doan khong duoc nghién ciru. Ap dung

phuong phap nay, dua trén két qua sang loc tic dung (rc ché AChE in vitro cia

cac mau can trong cic phan doan khac nhau dd dinh hudng qua trinh nghién

cuu v€ héa hoc cua luan an vao 4 phan doan gom: 2 phan doan can trong dung

moi n-hexan va EtOAc chiét xuat tir loai P. thomsonii (C. DC.) Hook. f. var.

thomsonii; 2 phan doan can trong dung mdi CHCI; va EtOAc chiét xuat tir loai

P. hymenophyllum Mig. Két qua phan 1ap hop chét tir hai loai nghién ctru duge

tom tat & hai bang 4.1 va 4.2.

Bing 4.1. Nhirng hop chat dwoc phan 1ap va nhan dang cu triic

tir loai Piper thomsonii (C. DC.) Hook. f. var. thomsonii

STT | Ky hiéu Tén hop chat Nhém hop chat Phan ldp tirloai | TLTK
, Hc chat 1an dau tién
1 PT1 | 4(2-(2)-decenyl)- | Alkanpolyenylbenzen P
phenol phan Iap tir tu nhién
. , Piper kadsura
2 PT2 Benzyl benzoat Dan chat nhan thom ) ) [75]
(Choisy) Ohwi
2-methoxybenzyl N , ] ]
3 PT3 Dan chat nhan thom | Desmos chinensis L. [108]
benzoat
) Dan chat cyclohex-2- ) .
4 PT4 | Cucumegastigman I Cucumis sativus L. [71]
enon
Piper kadsura
‘ . : [75],
5 PT5 | Trans-phytol Tinh dau (Choisy) Ohwi; P. [106]
aduncum L.
Ampelopsis
6 PT6 | Dihydromyricetin Flavonoid grossedentata W. T. | [152]
Wang
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Bang 4.2. Nhitng hop chit dwgc phan 1ap va nhan dang ciu tric

twr loai Piper hymenophyllum Miq.

STT | Ky hiéu Tén hop chit Nhém hop chit Phéan lap tirloai | TLTK
N-3,5-dimethoxy-4- Hop chat méi lan
1 PH1 | hydroxy cinnamoyl | Alcaloid nhan pyrrol dau phan lap duoc
pyrrol tir tu nhién
Hop chat moi lan
Caffeoyl ancohol N , .
2 PH2 Dan chat nhan thom dau phan 13p dugc
methyl ether _
tr tu nhién
_ _ R | Dugetia  eximia
3 PH3 | O-methylmoscatolin | Alcaloid nh&n aporphin Diel [89]
iels
P. taiwanense Lin
4 PH4 | (E)- Caffeoyl Alkanpolyenylbenzen [35]
aldehyd & Lu
P. nudibaccatum
5 pH5 | l-allyl-3,4- Alkanpolyenylbenzen [87]
dihydroxybenzen Y. Q. Tseng
_ _ P. taiwanense Lin
6 PH6 Neotaiwanensol A Neolignan [34]
& Lu
_ _ P. taiwanense Lin
7 PH7 | Neotaiwanensol B Neolignan [34]
& Lu
P. fimbriulatum C.
‘ [100],
8 PH8 | Spathulenol Tinh dau DC.; P. peltatum [100]
(L.) Migq.

- Vé 2 hop chat alcaloid phan 1ap dugc tir loai P. hymenophyllum Mig.:

Trong s6 2 alcaloid nay, hop chat O-methylmoscatolin (PH3) ¢ chua

khung aporphin va hop chat N-3,5-dimethoxy-4-hydroxy cinnamoyl pyrrol

(PH1) ¢6 chira khung pyrrol. 2 alcaloid nay 13 nhitng hop chat kém phéan cuc

b1 trong cong thurc cau tao cia ching chi nhi€u nhat ¢c6 mdt nhoém chirc phan

cuc 13 hydroxyl. Két qua phan lap thuc té khang dinh thém diéu nay boi ca 2

alcaloid déu dugc phéan lap tir phan doan dich chiét trong dung méi CHCl,

chiét xuat tir loai P. hymenophyllum Miq. Gitta hai nhom alcaloid nay, nhém
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c6 chira khung aporphin dugc sir dung trén 14m sang nhiéu hon nhém con lai.
Apomorphin 13 vi du dién hinh vé hop chit thuéc nhém aporphin. Hop chit
nay 1a mot chat dong van voi dopamin trén hé than kinh trung wong nhd tac
dung hoat hoa 2 thu cam thé D, va D, ctia né. Chinh béi tac dung ndy ma hién
nay apomorphin chu yéu dugc sir dung dé diéu tri bénh Parkinson. Ngoai ra,
apomorphin ciing dugc nghién ctru dé sir dung trong mot sd truong hop nhu
nghi¢n rugu, nghién morphin hoac heroin.

Qua thu thap tai liéu thiy rang két qua cua luan an 1a cong bd dau tién
phan 14p dugc hop chat O-methylmoscatolin (PH3) tir chi Piper L. [89] va la
cong bd dau tién phan 1ap duoc hop chat N-3,5-dimethoxy-4-hydroxy
cinnamoyl pyrrol (PH1) tir ty nhién.

- Vé 2 cdu tir tinh dau phan 1ap duoc tir hai loai nghién ctru:

Ciu to tinh dau spathulenol (PH8) phan lap dugc tir loai P.
hymenophyllum Miq. thuéc nhom sesquiterpen va cd cdu tao khung azulan.
CAu tir tinh dau con lai 1a trans-phytol (PT5) phan lap duoc tir loai Piper
thomsonii (C. DC.) Hook. f. var. thomsonii 1a mét trong hai hop chat diterpen
duoc bao céo phan lap tir chi Piper L. Ca 2 cau tir tinh dau déu duoc phén 1ap
tir nhitng phan doan kém phén cuc 1a phan doan can n-hexan chiét xuat tir loai
P. thomsonii (C. DC.) Hook. f. var. thomsonii va phan doan cin CHCl; chiét
xuat tir loai P. hymenophyllum Mig.

Trudc day, ca hai cdu tir tinh dau nay di dugc cong bd phan 1ap tir chi
Piper L. Cu thé, trans-phytol (PT5) di dugc phén lap tir hai loai P. aduncum
L. va P. auritum Kunth [75], [106] va spathulenol (PH8) da dugc phan lap tu
hai loai P. fimbriulatum C. DC., P. peltatum (L.) Mig. [100], [109].

- Vé hop chat flavonoid duy nhdt phan 1ap dugc tir phan doan can EtOAc
chiét xuét tir loai P. thomsonii (C. DC.) Hook. f. var. thomsonii:

Hop chat dihydromyricetin (PH6) phan 1ap dugc thudc nhom flavanonol

nam trong nhoém 1én euflavonoid. Trudc d6, nhiéu hop chat flavonoid thudc
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mot s6 nhom nhu chalcon, dihydrochalcon, flavanon va flavon phan 1ap duoc
tir chi Piper L. ciing dd dugc cong bd. Mot trong nhitng tac dung sinh hoc noi
bat ctia nhom flavonoid néi chung va cua hop chat dihydromyricetin ndi riéng
13 hoat tinh chéng oxy hoa nho kha ning don gdc ty do, cung cdp dién tir va
tao phirc véi ion kim loai ctia ching. Vong B cua dihydromyricetin (PH6) sé
hiru 3 nhom thé hydroxyl véi cau tao kiéu ortho-phenolic cing véi 3 nhom thé
hydroxyl khac ¢ 2 vong A va C 1a nhiing yéu t6 quan trong quyét dinh dén hoat
tinh chong oxy hoa kha manh cua hop chat nay [152].

Trudc day, chua thay co tai liéu nao cong bd phan lap duoc hop chat
dihydromyricetin (PH6) tir chi Piper L.

- Vé 3 hop chat nhém alkanpolyenylbenzen phan lap duogc tir 2 loai
nghién ctru:

Hai trong s6 3 chat, gom co6 (E)-caffeoyl aldehyd (PH4) va 1-allyl-3,4-
dihydroxybenzen (PH5), c6 ciu tao phenylpropanoid. Pay 1a nhém hop chat
twong d6i 16n dugc sinh tong hop trong cdy tir mot acid amin 1a phenylalanin.
Tén ctia nhom hop chit xuét phat tir cAu tao cua cac chat gdm c6 mot nhan
thom gan v&i mach 3 cacbon. Phenylpropenoid tham gia vao cau tao ctia nhiéu
hop chét polymer trong thuc vat. Nhitng chat nay bao vé ciy trudc nhiing tac
dong bat loi ctia moi truong séng nhu: anh sadng tir ngoai, dong vat an thuc vat
va mam bénh, déng thoi, tao nhiing yéu td thuan loi cho qua trinh thu phén
nhu mau sic hoic huong thom cua hoa. Trong sé 3 hop chit
alkanpolyenylbenzen phan lap dugc cua luan an, 1-allyl-3,4-dihydroxybenzen
(PH5) c6 ciu tao don gian nhat nhung lai 1a chat duoc nghién ctru vé tac dung
sinh hoc nhiéu hon ca. Két qua mot s6 nghién ctru cho thay hop chét nay co tac
dung gay doc té bao, tc ché enzym lipase, e ché dap tmg mién dich... [32],
[73], [104]. Khung ciu tao cta hop chat ndy ciing c6 mit trong ciu tao cla

nhiéu hop chét khac trong d6 c6 2 hop chat neolignan phan lap duoc tir loai P.
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hymenophyllum Miq. trong luin an. Diéu nay goi y co thé 1-allyl-3,4-
dihydroxybenzen (PH5) 1a mot mat xich tham gia vao qué trinh sinh téng hop
mot sd hop chit hiru co thyc vat.

Trudc day, di co nghién ciru cong bd phan lap dugc hop chat 1-allyl-
3,4-dihydroxybenzen (PH5) tir loai P. betle L. [106] va phan lap dugc caffeoyl
aldehyd (PH4) tur loai P. taiwanense Lin & Lu [35]. Nguoc lai, 4-(2°-(2)-
decenyl)-phenol (PT1) chua ting dugc cong bd phan lap tir tu nhién trudc day.

- Vé 2 hop chdt neolignan phan 1ap dugc tir loai P. hymenophyllum Mig.:

Hai hop chét neotaiwanensol A (PH6) va B (PH7) 1a dong phan cua
nhau. Trong cong thirc ciu tao ctia ching déu c6 4 nhom hydroxy gan véi cac
vong thom tao cho phan tir cua ching c6 tinh phan cuc & mic do trung binh.
Diéu nay phu hop véi thuc t& nghién ctru boi hai neolignan nay duoc phan lap tir
phan doan can EtOAc. Hai neolignan nay méi duoc tac gia Si Chen (2013) cong
bb phan 1ap duoc tir loai P. taiwanense Lin & Lu gan ddy. Ciing trong nghién ctru
nay, hoat tinh tc ché két tap tiéu cau cta hop chat neotaiwanensol A (PH6) da
dugc xac dinh véi ICsp = 63,9 UM [34]. Trudc day, da co6 khoang trén 50
neolignan dugc bao cdo phan 1ap tir chi Piper L. Tac dung sinh hoc déng ké nhat
ctia nhom hop chat nay ciing 14 hoat tinh trc ché két tap tiéu cau voi mot sé hop
chat dién hinh gom: kadsurenon, puberulin A va C... [106], [124].

- Vé 4 hop chét con lai, gém 3 din chit nhan thom va mot dan chét
cyclohex-2-enon, c¢6 hop chét 3,4-dihydroxy cinnamyl alcohol methyl ether
(PH2) da duoc tong hop hoa hoc nhung day 1a 1an dau tién cong bd phan 1ap
duoc tir ty nhién; 2 chat 2-methylbenzyl benzoat (PT3) va cucumegastigman
| (PT4) lan dau tién phan lap duoc tir chi Piper L. va hop chit benzyl
benzoat (PT2) con lai da dugc phan lap tir loai P. kadsura (Choisy) Ohwi
trude day [75].

Nhu viy, trong sd 14 hop chit phan 1ap duoc tir 2 loai nghién ctru cia

luan 4n c6 3 chit méi 1an dau tién phéan 1ap duoc tir ty nhién gébm: PT1, PH1
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va PH2; 4 hop chit 1an dau tién phan 1ap duoc tir chi Piper L. gobm: PT3, PT4,
PH3 va PH6. Tt ca 14 hop chét nay déu 1a nhitng hop chat 1an dau tién duogc
cong bd phan 1ap tir hai loai nghién ctru.
4.3. Vé nghién ctru d4anh gia hoat tinh rc ché enzym acetylcholinesterase in vitro

Dua trén nhitng két qua nghién cau sang loc gan day cho thay dich chiét
mot s6 lodi thudc chi Piper L. thé hién hoat tinh tc ché AChE in vitro. Thém
vao do, tiém niang nghién cau vé chi nay la rat 16n boi mai chi khoang 10% s
loai thuoc chi ndy phan bé trén thé gioi dugc nghién ciru vé hoa hoc va tac dung
sinh hoc. Vi vay, nhom nghién ctru da hinh thanh y tuéng nghién cau sang loc
thanh phan hop chat cé tac dung tc ché AChE in vitro tir 2 loai thudc chi Piper L.
phan b & Viét Nam.
4.3.1. Vé phwong phdp ddnh gid hoat tinh irc ché enzym acetylcholinesterase
in vitro

Trong qua trinh nghién ctu tim kiém hop chat méi c6 tc dung uc ché
AChE, ngoai phwong phép in vitro dugc dé cap ¢ trén con c6 hai md hinh khac
cling dugc st dung la md hinh ex vivo va moé hinh in vivo. Viéc lua chon mé
hinh nao trong s6 3 md hinh ké trén dé nghién cau phu thudc vao muc dich cua
ting nghién ctu. O giai doan nghién ciru sang loc ban dau (sang loc cac mau
dich chiét tir thuc vat, cac hop chat tong hop...), phuong phap in vitro duogc
lra chon boi wu diém cua né 1a cho két qua nhanh, tién hanh dong thoi duoc
nhiéu mau va it ton kém. O giai doan tiép theo, khi Iya chon dugc mau thir ¢é
hoat tinh manh in vitro, nhitng nghién ctru sdu hon trén mé hinh ex vivo hoac
in vivo médi dugc thuc hién. V&i hai mdé hinh sau nay, nhiing thong tin thu
duoc 1a vé co ché tac dung, sinh kha dung va kha niang tham qua hang rao
mau ndo cia mau nghién ctru. Két qua cua nghién ctru ex vivo va in vivo 1a co
s& dé cac nha khoa hoc quyét dinh c6 hay khong tién hanh nhiing thir nghiém

1am sang tiép theo.
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O luan 4n ndy, véi muc tiéu nghién ctru sang loc danh gia hoat tinh tc
ché cia nhimg miu cin va hop chit phan 1ap duoc tir 2 loai nghién ctu,
phuong phap in vitro dugc chon dé nghién ctiru. Qua thu thap tai liéu cho thdy,
mic du phan 16n nghién ctru 4p dung phuong phap do quang sir dung thudc
ther Ellman nhung diéu kién thir nghiém thuong c6 su khac nhau giira cac
nghién ctru nhu da duogc trinh bay ¢ muc 2.2.3.1. Vi vay, viéc tién hanh khao
sat anh huong cia mot sb yéu té dén phuong phap danh gia hoat tinh e ché
AChE in vitro 1a can thiét nhim x4y dung phuong phap thir phu hop véi didu
kién thyc té.

Qua trinh trién khai phuong phap do quang sir dung thudc thir Ellman in
vitro nhéan thy két qua thuc nghiém c6 thé bi sai s6 gay boi mot vai nguyén
nhan dudi day:

- Su ¢6 mit cua tap chat hodc chat thir trong hdn hop phan tng: boi tap
chit hodc chét thir ¢6 thé gay ra mot sb hién tuong nhu phan xa, tdn xa anh sang
hodc ban than chung ciing c6 thé hap thu anh sang.

- Phén tmg thity phan co chét xay ra khong phai do enzym xuc tac: boi song
song voi nhimg phan tmg dugc xtc tic boi enzym, mot sd it co chit co thé tu bi
thity phan ma khong can enzym xuc tac. Ty 1é co chat tham gia nhiing phan tng
nhu vay phu thude chu yéu vao d6 bén héa hoc cua co chat do tic 1a phu thudc vao
dac tinh hoa hoc cua no.

- Dung mdi sir dung dé hoa tan mau thir: boi 3 loai dung méi thuong dung
dé hoa tan mau thir 12 MeOH, ACN va DMSO déu c6 tac dung wrc ché hoat tinh
ctia AChE ¢ muc do khac nhau. Theo mét sé tai liéu tham khao, dé han ché tac
dung @c ché hoat tinh AChE cta dung méi, nong do trong hén hop phan tng
cudi cung cua hai dung moi MeOH va DMSO chi nén t6i da 1an luot 1a 10% va
1% [44], [63].

Vi vy, mot s bién phap di dugc ap dung trong nghién ctru dé han ché

to1 da nhiing sai so c6 thé gap phai ¢ trén gom:
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- Sur dung hoa chat dat tiéu chuan tinh khiét phéan tich ciia hang Sigma
nhu: ATCI, DTNB, tris base.

- Sir dung nude cat 2 1an, méi dugc cit trong thoi gian 48 gio.

- Lya chon dung dung moi c6 kha ning hoa tan hoan toan mau thir va ty
1é ctia dung méi trong hdn hop phan tmg 13 thap nhat co thé.

- Bén canh viéc tién hanh thir nghiém véi mau thir, can song song tién hanh
1am véi mau tring nham loai trir nhitg sai s6 khach quan c6 thé gip phai.

Dbi v6i mdi thir nghiém in vitro, bén canh viéc xac dinh cac diéu kién
thir nghiém phu hop, viéc lva chon chat ddi chimg duong 14 yéu cau bat budc.
Piéu nay giup dinh luong tuong dbi hoat tinh ctia cac mau nghién ctu khi so
sanh v6i cung mot chat chuan. Vi nghién ctru sang loc hoat tinh tc ché AChE
in vitro, ba chat thuong dugc sit dung lam miu dbi chung duong 1a
galanthamin, tacrin va berberin clorid [44], [79], [98]. Trong s6 3 hop chét
nay, chi ¢ berberin clorid 1 chua timg dugc st dung trén 1am sang dé diéu trj
bénh Alzheimer. Mic du vay, berberin clorid van dugc Iua chon 1am chat doi
chtng duong trong mot sé nghién ciru in vitro bai chat ny so hitu hoat tinh tc
ché AChE manh in vitro dong thoi sin c6 va gia thanh ré hon nhiéu so véi 2
chat con lai. Vi vay, viéc lua chon berberin clorid 1am chat d6i chting dwong cta
nghién ctru nay la phu hop véi nhitng nghién ctu trude day cling nhu phu hop
v6i diéu kién thuc tién ¢ Viét Nam.

Véi phuong phép in vitro dé danh gia hoat tinh (¢ ché AChE, bén canh
phuong phap do quang con c6 mot phuong phap khac cling thuong dugc st
dung dé nghién ctru sang loc 1a phuong phap sic ky 16p mong sinh hoc [23],
[117]. So sanh gitra hai phuwong phap in vitro nay thi phuong phap do quang
thuan lo1 hon vé kha nang tht nghiém déng thoi nhiéu mau khéc nhau, kha nang
tu dong hoa va luong mau can cho ting phan mg it. Hon nita, phuong phéap do
quang str dung may chuyén dung dé danh gia nén két qua thu dugc 1a chinh xAc,

dang tin cdy va tiét kiém thoi gian. Khi tién hanh danh gia hoat tinh (rc ché AChE
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ctia cac hop chét tinh khiét duoc phan lap hay tong hop, phuong phap do quang
thuong duge st dung. Mot han ché cua phuong phap nay 1a phai lwa chon dugc
dung mdi thich hop dé vira dam bao hoa tan hoan toan mau thir nhung ciing dé
han ché tdi da anh hudng dén hoat tinh cta enzym. Nguoc lai, thir nghiém sic ky
16p mong sinh hoc thuan 11 hon cho sang loc dich chiét tir thuc vat vi n6 c6 kha
ning phan tach va phat hién nhimg hop chat c6 hoat tinh trong mot hdn hop nhiéu
chat qua d6 gitp dinh hudng qua trinh phén 1ap tiép theo t6t hon.

4.3.2. Vé két qua danh gid hoat tinh irc ché enzym acetylcholinesterase in
Vitro ciia cdc méu thir dwoc chiét xudt va phén Igp tiv hai loai nghién civu

Panh gia hoat tinh rc ché AChE ctia 14 chat tinh khiét phan 1ap duoc tir
hai loai nghién ctru cho thay tat ca cac chat nay déu thé hién hoat tinh tc ché
AChE. Tuy nhién, muc do tc ché cla cac chét rat khac nhau véi cac gia tri
ICso thay ddi tir 14,46-476,12 uM. So vé&i chit dbi ching duong 1a berberin
clorid, hoat tinh ctia 14 chat phan lap dugc yéu hon khoang tir 27-881 lan.
Trong sb cac chat nay, chi c6 6 chit co hoat tinh (rc ché AChE in vitro voi
|C50<100 UM va PH7 1a chat so hitu hoat tinh manh nhat. Trong s6 4 hop chat
c6 hoat tinh rc ché AChE in vitro manh nhat, khong c6 hop chit nao thudc
nhom alcaloid. Két qua nay mot lan nira khang dinh tac dung tc ché cé thé do
nhitng lién két khac dugc hinh thanh giita chat uc ché va AChE chir khong
nhat thiét phai 1a lién két gitta nguyén tir nito ctia chat Gc ché (trung tdm tich
dién duong) véi trung tam tich dién &m & hém hoat tinh cua AChE. Vi vay, bén
canh nhém alcaloid, cac nhém hop chat khac nhu tinh dau, flavonoid,
alkanpolyenylbenzen, neolignan... ciing c¢6 thé s¢ hitu hoat tinh @c ché AChE
o0 muc d khac nhau.

Vé lién quan cau trac - tac dung, dua vao nhitng két qua thuc nghiém
cho thdy trong sb 4 hop chit c6 hoat tinh (rc ché AChE manh nhét thi c6 2 hop
chat thudc nhom alkanpolyenylbenzen 1 chat PT1 va PH5; 2 hop chat con lai
thudc nhom neolignan 1a chat PH6 va PH7. Pic biét, 3 trong 4 hop chat nay
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(gém cac chat PH5, PH6 va PH7) c6 diém chung 1a trong cong thirc cu tao

déu c6 phan khung 1-allyl-3,4-dihydroxybenzen. Két qua nay goi y ring khung

1-allyl-3,4-dihydroxybenzen c6 thé dong vai tro quan trong d6i véi hoat tinh

trc ché AChE in vitro ciia nhitng chat sé hitu khung nay. Thong tin vé 3 hop
chat PH5, PH6 va PH7 duoc trinh bay & bang 4.3.
Bang 4.3. Ba hop chét phén 1ap dwoc tir loai Piper hymenophyllum Mig.

¢6 hoat tinh trc ché enzym acetylcholinesterase in vitro manh nhét

Ky hiéu ] ICs, ’
. Tén hop chat Cong thirc cau tao
hop chat (M)
1-allyl-3,4- HO _—
PH5 ) 51,10
dihydroxybenzen
HO
X
PH6 | Neotaiwanensol A | 28,29 H O ‘
H OH
OH
PH7 | Neotaiwanensol B | 1446 |HO O X
HO l OH

Két qua & bang 4.3 goi ¥ vé tiém nang nghién ciru hoat tinh trc ché AChE

in vitro ctia nhom hop chét phenylpropanoid (nhém hop chat xuét hién kha pho

bién trong chi Piper L.).
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Mic du két qua nghién ctru cua ludn an khong tim ra dugc mot hop chét
nao sé hiru hoat tinh trc ché AChE thuc sy manh va tiém nang, tuy nhién, day la
nghién ctru dau tién tién hanh danh gia hoat tinh tc ché AChE in vitro cua hai
loai Piper thomsonii (C. DC.) Hook. f. var. va Piper hymenophyllum Mig. Vi
vay, két qua cua ludn an di gop phan bd sung nhirng thong tin cho co sd dit liéu
vé nhiing hop chét ¢ hoat tinh trc ché AChE in vitro néi riéng va vé nhiing hop
chat phan 1ap duoc tir tu nhién néi chung. Co s& dit liéu nay 1a cin ctr cho
nhimg nghién ctru tim kiém hop chit dya trén khung cdu trac din dudng da
duoc xac dinh bang sir dung phin mém trén may vi tinh (sang loc 40). Pong
thoi, két qua cta luan an goép phan dinh hudng cho nhitng nghién ctru tim kiém
hop chat e ché AChE theo hudng phan 1ap hop chat tir chi Piper L. hoic theo
hudng tong hop hoa hoc trong tuong lai.
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KET LUAN VA KIEN NGHI

KET LUAN
1. V@ diic diém thue vit ciia hai loai nghién ciéu

- Pa mo ta chi tiét dic diém thuc vat cta hai loai nghién ctru thudc chi
Piper L. va xac dinh dugc tén khoa hoc ctia hai loai nay 1a Piper thomsonii (C.
DC.) Hook. f. var. thomsonii (tén déng nghia 1a Piper bavinum C. DC.) va Piper
hymenophyllum Mig.

- b3 mo ta dic diém vi phau than, 14 va dic diém bot phﬁn trén mat dat
ctia 2 loai nghién ctru gop phan tiéu chuan héa hai loi nay.

2. Vé thanh phan hoéa hoc ciia hai loai nghién ciru

- Tt bot phan trén mat dat caa lodi Piper thomsonii (C. DC.) Hook. f. var.
thomsonii da phan 1ap va nhan dang dugc 6 hop chit gom: 4-(2°-(Z)-decenyl)-
phenol; benzyl benzoat; 2-methoxy benzyl benzoat; cucumegastigman I; trans-
phytol; dihydromyricetin.

- T bot phan trén mat dat cua loai Piper hymnophyllum Miq. da phan
1ap va nhan dang duoc 8 hop chat gom: 3,5-dimethoxy-4-hydroxycinnamoyl
pyrrol; 3,4-dihydroxycinnamyl alcohol methyl ether; O-methylmoscatolin;
(E)-caffeoyl aldehyd; 1-allyl-3,4-dihydroxybenzen; neotaiwanensol A va B;
spathulenol.

- Trong sO 14 hop chat phan lap dugc, c6 3 chat gom: 4-(2°-(2)-decenyl)-
phenol; 3,5-dimethoxy-4-hydroxycinnamoyl pyrrol va 3,4-dihydroxycinnamyl
alcohol methyl ether 1a nhiing chét lan dau tién cong bd phan lap duge tir ty nhién;
4 chat gom: 2-methoxy benzyl benzoat, cucumegastigman |, dihydromyricetin
va O-methylmoscatolin 1an dau tién phan lap duoc tir chi Piper L. va tat ca 14

chat déu dugc phan 1ap 1an dau tién tir hai loai nghién ctru.
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3. V@ trién khai phwong phap va ap dung dé danh gia hoat tinh e ché
enzym acetylcholinesterase in vitro ciia hai loai nghién ciru

- Pi x4c dinh dugc mot sb diéu kién cho phuong phap danh gia hoat tinh
trc ché AChE in vitro gdm: néng d6 dung dich co chat ATCI 14 2,4 mM; nong
d6 dung dich thudc tht DTNB la 2,4 mM; hoat &0 AChE 1a 0,25 IU/ml; thoi
diém do do hap thu cua mau thir 1a sau khi phan tmg x4y ra 15 phat; ndng do
dung moi DMSO trong hdn hop phan tmg cudi cing 12 1%.

- Hai phan doan dich chiét trong dung méi n-hexan va EtOAc chiét xuét
tur loai Piper thomsonii (C. DC.) Hook. f. var. thomsonii va hai phan doan dich
chiét trong dung moi CHCl; va EtOAc chiét xuat tir loai Piper hymenophyllum
Miq. dugc chon dé nghién ctru vé thanh phan hoéa hoc boi chung s hitu hoat
tinh wc ché AChE in vitro manh hon nhimg phan doan dich chiét trong cac
dung mdi khac duoc nghién ctru.

- Pi d4nh gia duoc hoat tinh rc ché AChE in vitro cia 14 chat tinh khiét
phan lap dugc tir 2 loai nghién ctru va xac dinh duoc hop chit neotaiwanensol B

c6 hoat tinh manh nhat (véi ICso = 14,46 uM).

KIEN NGHI

1. St dung phuwong phap danh gia hoat tinh wc ché enzym
acetylcholinesterase in vitro cua luan an cho nhitng nghién ctru sang loc khac.

2. Dya trén két qua du doan vé lién quan cAu trac - tac dung cua ludn an,
trién khai nghién ctru tong hop hoa hoc dua trén khung cau tric dan duong 1a 1-
allyl-3,4-dihydroxybenzen.

3. Tiép tuc nghién ctru thém vé thanh phén hoa hoc va sang loc mot s6 tac
dung sinh hoc khac ctia nhitng hop chét phan lap duoc tur hai loai nghién ctru

cua luan an.
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TAINGUYEN SINH VAT Dop lap — Tu do — Hanh phic
PHONG THU'C VAT

KET QUA GIAM PINH TEN KHOA HQC
Kinh givi: Nghién ctu sinh Hoang Viét Diing, BO mon Duoc liéu — Pai hoc Duoc Ha Noi.

Chting t6i nhan dugc dé nghi giam dinh tén khoa hoc cho mau tiéu ban ctia Nghién ctru sinh
Hoang Viét Diing, BO mdn Dugc liéu — Dai hoc Dugc Ha Noi vao ngay 16 thang 5 nam 2011.

Thanh vién tham gia giam dinh: PGS.TS. Vi Xuin Phuong

TS. Tran Thé Béch

Cdc théng tin vé mau vit: Cic mau vat & dang tiéu ban khd, c6 du tiéu chuén dé dinh loai
bao gdm co quan sinh san (hoa) va co quan sinh dudng (canh non, 1a...), anh chup mé ta mau
ngoai thuc dia va cdc thong tin ghi chép duoc tai thuc dia.

Noi thu hai: Vuon qudce gia Ctic Phuong — Nho Quan — Ninh Binh.

Nguoi thu hai: Nguyén Huy Quang, Phong Hop tac Québc té - Vuon qudc gia Clc Phuong.

Ngay, thang thu hadi: 15 thang 4 nam 2011.

Két qua giam dinh tén khoa hoc: Cac mau tiéu ban cia Nghién ctru sinh Hoang Viét

Diing, B6 mon Dugce liéu — Pai hoc Duge Ha Noi giri gidm dinh ¢6 tén khoa hoc la:
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iks HVD 001 — 11 | Piper mekongense C. DC. Tiéu ctru long Piperaceae
HVD 002 — 11 | Piper bavinum C. DC. Tiéu ba vi Piperaceae

2
3. HVD 003 — 11 | Piper pendulispicum C. DC. Tiéu gi¢ thong | Piperaceae
4

HVD 004 — 11 | Piper hymenophyllum Miq. Tiéu 14 mong Piperaceae

Hién nay, cac mau tiéu ban duoc luu trit tai Phong tiéu ban — Vién Sinh thai va Tai nguyén
sinh vat Viét Nam.
Chiing t6i xin guri t&i Nghién ctru sinh Hoang Viét Diing, B6 mon Duoc liéu — Dai hoc

Duoc Ha Noi Kkét qua giam dinh trén.

Ha Noéi, ngay 04 thang 7 nam 2011
Xac nhan cia Vién Sinh thai va Nguwoi giam dinh
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PGS. TS. Vi Xuian Phuong
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Relax. delay 1.000 sec
Mixing 0.080 sec
Acqg. time 0.1z sec
width 6419.35 H2
z0 Width 24146.3 hz
150 repetitians
200 increments
SBSERVE Hl, 353.95:3033 Mnz
IATA PROCESSTHNG
Sine bel! 0.064 sec
F1 DATA PROCESSING |
Sine bell 0.008 sec H i ' o
FT si2ze 1096 x 2018 {4
Total time 10 hr, 2 min, .
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Phé HMBC-NMR cua hop chat PH6 (42,2 mg) do trong CD;OD



Relax. delay 1.000 sec

Acg. time 0.128 sec

Width 6410.3 Hz

20 width 24140.0 Hz

96 repetitions

2 x 128 increments
OBSERVE H1, 399.9538738 MHz
DECOUPLE C13, 100.5790172 MHz
Power 33 dB

on during acquisition

off during delay

W40_swpfg modulated
DATA PROCESSING

Gauss apodization 0.059 sec
F1 DATA PROCESSING

Gauss apodization D.005 sec
FT size 4096 x 2048

Total time 8 hr, 4 min, 38 sec
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Phé HSQC-NMR cuia hop chat PH6 (42,2 mg) do trong CD;OD




CUSY-UUNg-C1ly-4Z.amg
File: Gcosy

Pulse Seguence: gCOSY

Solvent: cd3o
Temp. 25.0 C / 298.1 K
Operator

Relax. delay 1

Acg. time 0.160 sec

width 6410.3 Hz

2D Width 6410.3 Hz

64 repetitions

128 increments
OBSERVE H1, 399.9538582 MHz
DATA PROCESSING

Sine bell 0.080 sec
F1 DATA PROCESSING

Sine bell 0.040
FT size 2048 x 2048
Total time 3 hr, 22 min, 56 sec
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Phé HR-EI-MS [M]* ctia hop chat PH6 (42,2 mg)
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PHU LUC 4.13

DU LIEU PHO NMR VA PHO MS CUA HQP CHAT PH7
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Relax. delay 1.000 sec
Mixing 0.080 sec

Acqg. time 0.128 sec

Width 6410.3 Hz

20 wWidth 24140.0 H2z

150 repetitions

200 increments
OBSERVE H1l, 399.8538570 MH2Z
DATA PROCESSING

Sine bell 0.0684 sec
F1 DATA PROCESSING

Sine bell 0.008 sec
FT size 4096 x 2048
Total time 10 hr, 7 min, 32 sec
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Phé HMBC-NMR cua hop chat PH7 (23,8 mg) do trong CD;0D
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COSY-Dung-PHE4bla-C15
File: Gcosy

Pulse Sequence: gCOSY

Solvent: cd3od

Temp. 25.0 C / 298.1 K
Operator: vnmri
VNMRS-400 “"DCUNMR40O"

Relax. delay 1.3C1 sec

Acg. time 0.160 sec

width 6410.3 Hz

2D Width 6410.3 Hz

64 repetitions

128 increments
OBSERVE H1, 399.9538591 MHz
DATA PROCESSING

Sine bell 0.0B0 sec
F1 DATA PROCESSING

Sine bell 0.040 sec

FT size 2048 x 2048
Total time 3 hr, 22 min, 56 sec
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Phé COSY-NMR cua hop chat PH7 (23,8 mg) do trong CD;0D




Note : -

Inlet : Direct Ion Mode : EI+
Spectrum Type : Normal Ioh [EF-Linear]

RT : 1.2B min Scan# : (26,27)

BP : msz 298.1203 Int. : 42.73

Qutput ms/z range : 268.0800 to 328.2200
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Phé HR-EI-MS [M]* ctia hop chat PH7 (23,8 mg)
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DU LIEU PHO NMR VA PHO MS CUA HQP CHAT PHS
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QUAN LY - TRAG 801
00 TRUNG DAM: Chch bz @rifr fdu EQu (1dp thas)
NGHIEN CU'U « KY THUAT

VO TH HUTHH AN, NGUYEN NGOC Sa0 WAL
NGUYEN QUANG KAN, TRAN HONG, LE HAL, LE
CUAN NGHIEM: Barh gid dom; duomg sich hic
thwdo @0 hip thy qen <o chira scopaiamin 1,509

NGUYEN THACH TUNG. DA DANH SON: Kido sét
30 pho ¥4 doh hudng @it thin cio Suge ol
trong = 1 Blu QUa 20 chin rivasigrin

TRAN HOU DONG: Nghdn cdu cdo $8c 1 1 héa
hiah I O3 WO o0 tod bix ol ma (Aheone
Diosconeas pevaiAs| deh tundmyg Wn khi ndnp chiv
durg sy il phin b hi enzym amylans

HOANG VIOT £ONG, BS QUYEN, NGUYEN MRNH
CHINH HA MINH TR TO DAD CLUOMNG: Ngsks
Oy 80 Gen e o, ac dles w It W Lo dynp OO
b eraym oy obrouorass cdy il tia W méng
oo fyssancoidum Mg )

TRpH V0 QUOC BAD, NGUYVEN NGQC VINH
DANG VAN GIAP: Val 112 clia 1 duge Mavogom EZ
frong olay e Win rdn 1 shash osg ming chirs
Sankdpin 2.5 mg

COAN TH NAOC YEN, NGUYEN BUC TUAN Ons
lvorg  Odg thit  pacscudired,  Waladhe W)
decdsoenathephan KB trong chd phie da thanh shds
bderg phaong prdp xhc &y g taps rdsg (o0 vl 0Y
36 iy dod quang

NGUYEN XUAN TRAONG, VO TH MEN Bsh bmg
Ttenzyppen Wong vin aén bing phuomg phap
98¢ W Wi GCHAD

NGUYEN TH LW, 301 BA MNT Nghie ois
prurong prde Iipoace héa deecnbicn bleg b Tl
cnioh lich ndog 05 anon 24Tt

NGUYEN HIU LAC THOY, NGLIVEN HONG THMEN
THANK, VWO THI BACH HUE: Phas ip va xdy dyng
ot ctuln ociramidn 3 Wb ioh o0 hodeg wng
Crnare Vv L Amargsdocase)

D0 CUANG DUUNG, CHUNG KHANG KIET: Phin
neh S M 2uan Mdn qu ¥org oing hiac win s
prdng hich cd dm aodé bdng 334 &0 500 %009

PHUNG THANH MUONG, NGUYEN TH CUYNK
MOA A THLE Xae Goh Mon by Jon ADN =hasom
TS cha hodi g0 ¢dn W S0 sdch 52 taong ding nh
iy vl m 0t 24 lodd ey thude clng phin by Cw

VI BINH OUTMG, MO AKM SON, VO XUAN NGHIA
TRINA NaN TAUNG: Siénh g the dyrg bao v cor
quan il dich 0Jd dich chilt 1N den Ly Sam 3da
chudt b chvdu xp
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Jren Cuwu < Ny snuae

Nghién ciru déc diém thwe vét, dic diém
vi hoc va tic dung ire ché enzym
cetylcholinesterase ciia loai tiéu la mong
(Piper hymenophyllum Miq.)

Hoang Viét Diing'. D& Quyén’, Nguydn Minh Chinh',

Ha Minh Tim’, Té Dio Cuing’

! Hoc vién Qudn v, * Triimg Bai koe Dwgie Ha Nii

‘van aé

Pipar L., thude ho HS By (Piperaceae),
chi K cia gidi thye vat Nohién alru vé
v curge Iy cho thiy cac loal cda chi nidy
dung khang khudn, ching ndm, khang
v, chira tidu dudmg. ching oxy héa... Dac
g nghién clru gan day cho thay mid
i thudc chl  nay co host tinh Oc ché
aoatyicholinesterase (AChES™ ¥, Day 1a
c6 thé tac 6dng 64 didu chinh =i thibu
it acetylcholin trong ndo, finh trang
| gip & bénh nhan Alzhaimar. Trén oo S
5 khéo s3t hagt tinh dc chd AChE cla
iiét mes b loai thude ehi Piper L. 1hu ha
Phuong - Ninh Binh, ¢hong & da lya
uoc hai lodi ¢4 nghedn ciu w8 tac dung
¥ nay oda chang. Trong bl bao nay,
%1 thang bao nhing ké qua nghién clu
= I, 08¢ Gidm bk, dac dém vi hoe, dinh
sa hoe va 1ac dypng (rc ché ACHE cda lodi
ymencphylum Mig..

uyén lléu, thiét bj va phuong
nghién clru

1yén ligu, hoa chit va thict bj

1yén higu

1 G4 lam Gbu bdn (ky hidu HVD 004-11)
whida ciru tae dung dugre Iy dure thu had

n Quic gia Coc Phuang, Ninh Binh vao
2011,

2 chat

* Trueang Dai hpe Sie pham Fia Ngi 2

¢ Trieang Bxai hpe Carholic Daegu - Hin (Ouoc

(ATCI), acid 5-5'-cithicbis-Z-nitroberzoic (DTNS),
NaH.PO,, Na;HPO, va berkenn: mua cla Hang
Sigma ~ My.

Thiét by, dung cy

B6 chidt hii luu, may ¢t quay chan khéng
{Buchi - Thyy Si), may do quang 96 gléng
(VERSA max - M§), cin phin tich Satodus (30
chinh x4c 0,1 mg).,

Phuong phap nghién cin

Phén tich hinh thil thuc viit va dinh tén
khos hoc

- ¥ 4 A3c Gm hinh thai miu nghién cid .
Phén tich hoa lrén kinh 10p s0i ndi va chyp anih.

- Giam diah tan khoa hoc ciia mdu nghién
ciu: dii chidu vii caC 18 1§y thire viit chi va
liéu ban goc.

- Nghién ciu 33¢ Gdm vi hoo: quan sat va
chup anh clu tgo vi phdu 13, thén va bét dugc
1 trén kinh hidn vi™.

Nghién civ tdc dung duge iy in vitro

Hosl Linh g¢ ché AChE dugc danh gid theo
phrong phép do quang céa Eliman, duoc md ta
trong tai Eéu™. H3n hop phdn Ung gém: 140 |4
Gam natri phosphat pH=3,0, 20 4 cung dich
m& thir; 20 pl dung dich ACHE sau 4o 1rdn va
15 phot & nhidt 46 phing (miu thr w4 berberin
Guore hoa tan trong DMSO). Phin tmg duge bat
d4u blng vies thém 1an lupt 10 gl dung dich
DTNB va 10 pl dung dich ATCL Tién hanh do
quang & bude sdng 412 nm trong thol gian 15
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NGHIEN CUru - K¥ THUAT

NOUTEN FHLIDNG NG VO BANG HOANG: Téag
quen (T Ou8) Warg phl dpc ham Frong Gsh by
s it phdn. Pl 1 Bl 0009 phd o 2an

NGUYEN NGOS YEN N, VI BREt XYy durg 3oy

it @rh b 3555 T parscetarol v caln B3y)

mg,b“oﬂmwh,*wmm;nk
e

MAUYEN NGOT CHIEN TIPS kLY OONG: Nprén i
ey dyrg oy Trad Do chd palet orzepeacol beo Lin &
o

HUYNH THE ANM HANG, DAKG VAN GUF, PHAN TH|
DICH THUY: Xy owy cdeg e viln rdn ghrrapinsd 2119
o Marnogen 2000 ok thign 22 hod 1ae

TRAN HO DONG: Kase 3t che yle 1 deh hudng dla
w7 phing Bk meyonsdarol th Sn cholaaterd desdsny
o5

NG DG TRUYEN, NOUYEN PHUOC TRIJONG,
HUTNS VAN HAOA DANG VAN TINH. Njhaln du Gy
erd by phan o nln Ny Oyt tety<yiodeon 1an
1y 00 I Cda s

YEU NGOG CHIEN, NGUYEN TROKG THENG, MAI
PHUONG THANH, PHAN TH| VAN ANM, NOUYEN
KIEU VAN: Nghia oo e dyrg M glecosa buplt
el <40 Wag thip v §idap datmp phusag it dhudt
rhdl Bich hebng vb e ¢d md dieh Wang ghcoae
s thyc ngtin

PNGUYER TUONG Vr, KGUYEN TEN DAT. X5 &irh che
Lodz wi Iy 900 ching ooy héar oda it sd Rasinisg phi)
143 £ 28y od 182 (CHvues SANYS S5 0neta)

HOANG VET DONG 00 QUYEN, NGUVEN VN
Gt TO A0 CLIONG, DYUNG SUN NI Nohed i
Ap: Slre oz W, &0 Ghn W hoc i e dng O o
ouyn acetychdnmledrso 06a 130 3 Tl 0 (Mewr
Arnvan COC)

AN TH0 0E. TRAN KOUNG DONG, NOUTEN LE
HIIYEN THANK, NGUYEN THI NGIT TUYET, SOUVEN
TH] PHIONG THAD, TRAN HONG BAD QUYEN, THAN
CONG LUAN Kido it A S duy) M v buds dlu
Ark day D) ¥inh o ITS va mats cha mdl mby fgdi
walyi 3on hlky & ving n Gl - dn Glang

SHAN VAN VUTIG, 1AM THANH KY, NGUYEN TH
S0 T, PHAN WA DN Cic gy chil pherpeasanasd
shin o Kr 1 @y fon kin (s plous L)

NGUVEN MU LAT THOY, LE MINH HUNG, KU LE
THANH THAD, W THy BALH HUE: E4as | v sdeg hr
& doaks)  (eramicin,  Ghydcrernavi, &
sydagpoweling  Sdpdonyudlansdia.  wedubtn G-
tydaeunddase) 3r cao chelt W Y 4D todeg Qg
| Crivnny Kot g 84¢ by King b rdng ceo
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"Ry Sevwrge

W IV wae

acacetin (1), keampfende (2), kieain (3). velutin
(4) « wearg (salafed and ienlifad, Thevr
antioxidant activities weve evalualed on the
DPPH and superoxids Scavenging capsciliss.
Whila only Mecin showed scavenging activily
on DPPH, other Ihvee compounds (1), (2) and
(3) were active an superoxice radicals. The
superomde scavenging capaaty of keampfende
and valutin was rapovted for the fvst tima,
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Nghién ciru diic diém thue vit,
dic diém vi hoc va tac dung irc ché enzym
acetylcholinesterase cua loai tiéu Ba Vi
(Piper bavinum C.DC.)

Hoang Vit Dang', B3 Quydn’, Nguyén Minh Chinh',

Dat vin dé

Chi Fiper L. thude ho H tidu (Piperaceas) 14
miL chi Kon vii 55 lugng Khedng 1000 lodi trén
todn thé gidi va khodng 40 lodi & Viet Nam.
Nhomg nghitn cru gin ddy che thly mdl vai
lod thudc chi Pper L. ¢ hogt tinh e ché
enzym acatyicholinesterass (ACHKE), mft enzym
hidn cuge ool 18 dich tac ddng aé Géu b idu
chimg bénh Aizheimer ™. Dya tén két qua
thye nghidm, hai lodi Pper thu il & Coc
Frwang — Ninh Binh da duot chon ¢& iién hanh

36

Té Dio Cwémg’, Byung Sun Mia’

! Hoe vign Qudn p

? Treegmg Exai hoe Degre Ha Noi

Pai hoe Catholic Doegu — Hin Qude

nhimg nghidn ciru sdu hon, O bai tdo tutd™,
ching 18 &3 théng bdo nhimg nghién ciu vé
thye viL vi s va tae dyng dupe I ola losi
Piper hymencphy\um Mq.. Trong bal bao nay,
ching 48 Sbp lue thing bao nhing k¥ qud
nghidn olru vé e vl d3c Sden L, Jgc Gédm
vi phidu, Gich 180 khoa hoc va t8c dyng O chi
ACKE cla laal Pyper bavnum C.0C

Nguyén ligu, thiét bj va phwong
phiap nghién ciru

TAP CHI DUQGC HOC - 022013 (SO 442 NAM 83)
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TRAN KU DONG, NSUYEN HAI THUT: Téeg quin
W v 28 tah b 08 Kadng trong Wb soi Brimg
byt 530 30 ¥ 240t nvdn 08 Yo Suomg b 2

NGUYEK THACH TUNG. YUR-SEOK RHEE Khdo
drh hodng GOa 14 dage, K 1huds S phan v it
34 dic ¥rh vk 1§ 250 b phin thr e MO0 ColacaEd

v TH THUAN, TRUONG VET BINK, NGUYEN TH)
THANH HA NOUYEN TRONG THONG, PHAN T
VAN ANH, NGUYTEN PHAONG THANN: Ngnain o0y
the cyng @by dvinh 1§ Togn 1pke miu (0 BBT trin
s hilt tring thye rghdm

PHaM TH] HA4, VO TH HIONG B Khio 53 e
dyrg chng oy hamed 2 v Qan iy rl kil ah ey
drn Kkt (Patsdniss Aakds Kurz | rn thsc rghides

vl BINH DUONG, NSUYEN VAN LONG: Dach gi
: dyng chdng coy ha ol dieh chilt 35 Gon Lf Son
rin 400 v T ngtim

NGUYEN TH| HOAL NGUYER T HOAILY, HO VIET
BUC, PHAN VAN KEN T8 durg €0c h 16 bd2 ol
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L 08 1 10n { LA corfe {Dun )Wl e2 Alon)
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NGUVEN VAN THAMH TRUOMNG THi THU HEN,
CHAL VAN MREL FIAN VAN KEN. NGUYEN VAN
TUVEN, GAN THOY HANG NNH UG BAN
Tetraghotvitbond, mit din wll 4 cia acd gulsse
phdn g & i oty Tedad glstesalune (Berdh ) Hat.

WLEW.HOMTWWWEN
T AN THOA0 NGLIVEN HONG THLL Ngheba ol dy
d1e) pEnromg phis €4 dph e hromg 23X ad nop chik
o Fong vA LN oy o0 (Rombey mukabasoomn 0C)
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Tong quan vé nhém hop chat
alkanpolyenylbenzen phan lap dwgc
tir chi Piper L., ho Ho tiéu (Piperaceae)

Hodng Vigt Diing", Db Quyén®, Nguytén Minh Chinh'

"Hoc vién Quin y
*Trieong Exai hoe Duere Ha Nji
"E-mall: vietdungk83@yahoo. com

Summary

A relew an natural compounds of akanpolyenyibenzena group salated from Plpar L, genvs Is
prasented, Tha campaunds af this group ave dvded Mto 2 subgraups, nehaang: prepanyhenzen (34
coampand’s), polvorenpbanzen (42 campounds) and awenybenzen (14 compounds), Of tham, many
compawnds possess  inferosting Boactivbas, swoh as antplateled, antfungaldy, antiowidance,

Tharafove, this group s ramans promsngly polential i mecovary of new

phamacewdical campounds and achiva stnaatures i the coming futne,
Keywords: Alanpalyenplbanzene, propanybenzane, polyprembenzens, akenybanzane, Pper L.

Dat vin dé

Piper L. I3 chi 16n nhdt trong =8 cic chi thujc
ho M3 tidu va & mét trang nhimg chi kon nhdt
cia nganh thyc vat hat Kin. Chi n&y ¢b sd lupng
knoding trén 1000 loal va pnan b6 ring khip &
shi vize khi hiu nhidt 861 va ciin nheft 61 'S,
Nhing khu vire trdn thé gidri o) sy phin b ds
dang cla chi Pper L. 9dm o6 Nam My, Trung
M7, chau A, Theo kinh nghiim dan glan, chi
Piper L. Guge sir dung dé |am thuée chira mét
20 banh phu. vigm dudng $4u hia, ddy bung
khd tidu, viam hong, sit, gidm dau. banh thip
kherp, i chinh mién dich, .. " Thea thing ke,
03 o khodng gén 100 lodi Piper L. Guge nghidn
ciu vé thanh phin héa hoe va 1 dyng dupe
Iy, V& hda hoc, ¢ac nhom hop chll chinh trong
chi ndy gém o amid, alkanpolyeryiberzen
[APB), Navencid, lignan, nedlignan, terpen... va
cing d& mdl béi béo thag quan vé hda hge dé
chp dén mds nhoém nhd cla nhém hop chdl
APB'™. Tuy nhién, tai 56u™"™ @3 xudt ban cach
day 17 nam, ké tir 35 84n nay, da cb thém nhidy
chng trich nghidn ciu w8 héa hoc chi Pier L.
dugre thye hién. Bén canh d8, thea cach phan
loal trong tai Fau'"™, phém peepanylphanal chi 14
Mgt nhem nhd trong nhdm APB ma chdng 8
tdg quan & diy. Vi vily, ching b thye hidn ndi
dung nay nhém cdp nhdt !idng tin 38 cd cii nhin

2

Gy G0 hom v& rhdm hop chit APB, mit trong
nhimg nhédm hop chdt chinh cla chi Pper L.

Nhém hop chit alkanpolyenylbenzen

Tén cia nhdm hgp chil ndy bt nguln tir céng
thie chu t9o ala nd gdm ©d phin nhém thi
alcanpotyeny gdn vai nhan tham. Cic chitt thudc
nhém ndvy B chig thirh 3 nhém dui diy.

Nhém hop chit c6 ciu tpo khung
propenyibenzen

Nhém hop chill propanylbanzen dupc chia
thanh 2 nhéen nhd 14 nhéen alhdbanzen v nhdm
prop-1-en-1-yl-berzan. Cong thire chu teo
chung cla 2 nham chi khac nhau & vi b ndi G0
cila nham thé propanyl. Qua Wng hop tal B,
d3 o6 34 cht tude nhdm ndy duoe bdo cdo
phin 13p tr chi Plper L. Trang @6, co 24 chit
thudc nhém sllyiberzen va 10 chit thude nhdm
prop-1-an-1-y@angen ",

Niam hop chdr alyenzen

R
, |
-.‘/F \r’#\'ﬂs
n

Hinh 1: Cdw g0 khung alplbanzen

AP COHE DISC uow Nt o car s dse e
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FHAN THU HA, NGUYEN THANH HAL BRUND
GUIARD. THAI NGUYEN HUNG THL: Nghiln oz
o hinh Adeh g hidw qud t3: ding ol cie chi
ma 1y thing qua nlng 40 dopamin dya vie by
thodt Sdm sach micro

HOANG VIDT CONG, BO QUYEN, NGUYEN MNH
CHINH: Téng quan wh rhdm hop chit amid akaoid
e 1o Arps tr chi Pper L. ho MY thu
(Piperaceas)

NGUYEN HONG TRANG. VD T THU GUNG,
PHAM TH| MINH HUE, BIE THI HONG NRUNG,
LE VAN THANH: Nghiin oo bao cad wilde nén
acychonis ndi - At o'nh nidm mac Anlmg Blu had

NGUYEN MANH TradY, NGUYEN NGOC CHIN:
Nohin Gl b chi pedet ghclazid Qi phing kéo dn

61 TONG HIEP. T nghWer Ssarg dutmy sish
moc ola ha ehd ghim co hoat chde diorghiinranin
A

VO TH] THUAN, TRUONG VIET BINH, MA
PHIONG THANH, NOUYEN TRONG THONG,
FHAM TH| VAN ANH, NGUYEN FHUONG
THANH Nghitn ciu tie dun Gy cdhh i loan
fiodd mau v gee xar vind Mpch mdu ola BIBT trin
N thipe nghitm

LE Toi| UAN UINH. MA DUCG CLIONG, NGUYEN
HING THOAL TRAN MANH HUNG: N ghing md
ik oy suy gim bach clu thoe aghibm trin
e hik tdng phid hop pad ticel wi carbopioin

HA DIQU LY, TRINH HOANG DUONG: Bzh lugng
Bhng thdn dutmyg G0M - PUO0se. IM)ssosn Wb dudmg
poiyalcel - norsiol, manitl bheg phuong prae xie
kY 1org hju ning a0

NGUYEN VAN OAU, €0 TH M, BINH NHU
CHIEN Phin Bp mat sb thich phin B2 hoo
oy rau ma ngo (Potpgusu gorolsim L)
PHUONG THIEN THUONG, TRAN TRONG HAL
NGUYEN TIEN DAT, LE VIET DONG. NGUYEN
MINH KHOL Thanh prdn hio hoo o oy thanh
gl (PO folbevao Loor )

FHUONG THIEN THUONG, NGUYEN THI KIM
AN, NGUYEN MINH KHO1, FUNLAKI ITO: Cic
tonshircn phdn lig %2 1k ody dan edm (Sahw
mncerhion Bunga) i thy va 180 & Vit Nam

NCUIYEN THI HOANG ANe, NGLYEN DINH LUYEN.
Nghada cdu tdn o hop bosensin b nin

TRINH VAN NINH, HOANG THY TRANG, VO TRAN
AN, NGUYTN CRIANG BAT Tdag 1op v Hr hat
ti kg th b ung e ca Mk s din chilt 344
nivophar(H-hudogen cardadentrpd anton
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Tong quan vé nhom hop chat amid alkaloid
phén 1ap dwgc tir chi Piper L.,
ho Ho tiéu (Piperaceae)

Hoing Vigt Ding"", B3 Quyén’, Nguyén Minh Chinh'

‘Hoc vign Qudn y
* Truimg Bai hye Diepe Ha Noi
*E-mail; vierdungh8Sayahoo. com

Summary
Mkemmdmmemmmchmm%«L. Raferences
avaiabis (o the authars documant 260 amide campaunds isalafed from 67 species of the genus. By
their chemical struchures, thay ara classified wnfo 17 subgroups. OF them, 5 subgroups MGLANg 124

compound’s in all are presented.
Keywords: Amide, amice sikalond, Piper L.

Dit vén aé
Pipar L. 14 chi krn nhdt trong 88 cac chi thuje
o Hb tiu va 13 mdt reng nhng chi 16n ahét
cida nganh thye vt hat kin, Chi nay c6 s lvgng
hom 000 lodi trén thi giol va 47 kol &
Wit Nam'* 7. Theo thing ké, di cé khodng trén
100 %o&i Pper L. dugc nghign ciu v thanh
phén hda hoe va ca¢ nhdm hop chilt da duoc
phan 1p tir chi néy gim cd: amid alkalold (sau
8y gol 13 nhdm  hop chit  amid),
alkarpolyermyibenzen, flavonod, lignan,
neoignan, lerpen... Trong 46, amid A nhdm
hop chdt chinh ¢ m# trong céc lodi Pipar L,
Qua tdng hop tal lidu, 43 cb ba béi bao vol ndi
dung ting quan vé rhém hap chill amid phan
19p Gugec tr chi Pipar L. Tuy nhidn, néi dung
¢li& hal trong ba bai bdo ndy chl mang tinh liét
kit cic hop chit phin p dugc va ndi dung cla
D& Lo con lai thi phian nhdm chua thit dity &0
va chi SAFY'ST v yay, ching té thye hign ndl
dung ndy nham ting hop va cip nhat thang tn
g c6 c& nhin ddy a0 hon vé nham hop chdt
amid phan 18p duors tir chi Pier L.

Nhém hop chat amid

Arnid 14 nhimg hep chill eb chira nhdm chirc
-NH-CO-. O cac hop chilt amid phan Bp dugc
tr chi Piper L., nguyén tr niler cda nhdm chic
amig co thé ndm & mach thdng hodc 14 dj &
trong vong 5 hodc 6 canh. Thudmg cac amid

-

manomer ndy 64 Mk nguytn 1l niter cGa Ahdm
chirc amid, ¢hi mdt s rdt it chilt cb =d nguydn
1z g nhidu hon mat Amid 13 nhém hop chit
chinh o5 mat trong chi Piper L. V& o lugmg
280 cht phan 1Ap tir 61 lod thude ch Ppar L,
&3 duge bdo ca0, nham hop chill amid kha da
dang vé clu tdc va cé thé duge phin thanh 11
nhim sau agy ™"

1. Nhém hop chit cd khung cdu 3o
dibenzo quinolin

Hinh 1; Cdv fpo hda hoe cie kbung Abenzo
Gunalin

So vdi G nhém oon 19i, nhém ndy co =d
kg chAL it nhdt wén B hop chilt duoe Bao cdo
Trong 63, Ghc hop ché thumy) oo clu 130 vei
Ry*Ry* O Re= -H va Ra=Ry= -OCH,; hode R4 Re=
OCHO-. Chi cé 2 chill ob chu t30 vil R=R,= -H
v 2 chit 04 cu tgo vii Ry = -OCH, " ™.

e awn nd NETe se et aasars s\ san i T sa e



450

10-2013

lap chi

DUCC HOC

sO450 » NAMTHUSS « THANG RA 1KY + ISSN 0866 -7861

g‘?}o/y.uz'ad /;u[eknzz L. Harms o, By ™ ’ % B
fo Z’sytf (:{,w'a. e / Amliaccae_) s//""' Y- ” % )
M
e ’
% N\

BQ YTE XUAT BAN

Dia chi Toa sogn: 138A Glang Vo - Ha Nl
Teol: 043,8461430 - 0437368367

E.mall: tapchiduocfilyahoo.com




" TAP CHI DUQC HOC

ISSN 0866-7861
1012013 (S6 450 NAM 53)

MUC LYUC
HGHIEN COU « KY THUAT

 HOANG VIET DONG, B0 QUYEN, NGUYEN M
G Tdog quan Wb rhde hpp ond amid alaicdd
pidn K0 Ougo iy ol Fioev ., ho M 1w - Pipacacass
(T¥p )

« NGJYEN TH] KON CH, HOANG TH| KIM HUYEN,
NGUYEN TH| LEN HUONG, LE BA HA, HOMNG
HAPHUNONG Khio s thyc 1ang s dung ambads
yong G o1 cho b em tal mdt = bich vidn Lin da
Bdn MY N3

o SIHH TH HA BN, HOANG TH] THUY HONG,
NOUYEN THACH TONG. NGUYEN THANH HAL
PHAN TH MINH HUE- Nghin o 2do cab vit dbeh
P W0 panudoastiedrn gl phdag kio oY bieg
phiaomy phip bao sdng 200

« TRAN BINH DUIY, MA BOC CIZOMG, NGUYEN
PRNG THOAL, TIGAN MENH HUNG: Nghédn oy 3%
dhyng Sy phtnng Wi U 15 2y gl byoh cdu oo cao
fh 20 {Gasodaone Aosiwn) wik chd philes kb o
e md nh oy suy ghim Boch oo Bing pescitaond
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Téng quan vé& nhém hop chit amid alkaloid
phan 13p dwoc tir chi Piper L.,
ho Ho tiéu - Piperaceae

(T3dp theo st thing 9/2013)

Hodng Vidt Diing"", D& Quyén®, Nguyln Minh Chink'
THov: vifn Qudr y

2 Prdmg Dt koc Dugee Ha N

* Eomaill: vietdunghk83(@pahoo com

Summary
The ravew (wolvas 280 amido adkaloids isolalad from 81 specins of Me ganus Per L., winch are
ohwded info 11 subgroups. OF these, Ihe group af aryd — svanpolyenoy! — pyrrolohn stnicture (s the largost
o consisting of 48 compounds, and the group of dbonzo guinalin structurs s $ha leasf ane passesang
only & compounds. Of these coampounds, many own Wdevasting hloactvitios such as aniplalalef, cytolaxie,
nhitory 1o acatyicholnostarase, hepepvoloction... Tharsfons, iiWs growp (s much warth vthor researchas,
Keywovds: Piper L., amide, amide alkaiold,

6. Nhém hop chit cé khung cdu tyo B c6 17 hop chlt thude nhém ndy duge
alianpolyenoyl pyrrolidin bdo cdo phin Bp tir o Piper L., trong 06, ¢
12 et tréer 1Bng &5 17 chit 14 nbhomg chiit phan
J\ 13p Gugre tir lodd 2 amalago L. DFc Gidm chung
" cha cdc chit thudc riden niy 18 04 gbe R ol tao
dang mach thing, mach carbon dai nhét 14 32
: carban, 54 nbi 83 trong mach thay a8i or 1 Gén 3
Minh & CAng thic cdu fgo clie kxng =W,

alranpalyenoyd pyrrofiidn
Bang 6: M 58 hop chét thude nhim sianpolysnoyl — plparidn
Ky hiju Tén byp chilt 1] Lol X
17 Zmamducanayh pyokdin Cour P amalago L. . .
18 Trichosin C P tchastechyen C. DC. 13

D e~

S6 lugng hop chit trong ahdm o0 GICR S g by Jodll £ mathysticon G. Forst, v o6 ciu
tao dgng mach carbon Mlng vt no 18 rdt 1, v oy s gg e
dy: chiit hoxadecanayt- pymrolidin (19) phén Hp :
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Cholinesterase Inhibitors from the Aerial Part of Piper hymenophyllum
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Alzhelmer’s diszase (AD) s 3 secrcdegenerative disease
end the predomizanl cause of dementia amoag the elderly.
AD provekes progressive cogneive deching, paychobeuavi-
ol dishetanoss, and memoey boss, sl is charieraed by
the presence of sersde plogue, neurGballiry tanghes, and
redced cholizergic tnsmision.'Y Alihough @e poho-
penesks of AD has not been fully elucidned, is believed %o
be dec o 2 deficiency of the neccoeedianer acetykhobne
(ACH), which is referred 0 as @e cholinergic hypotlesis
Thercfore, the inhditlon of oeetylcholmestizase (ACHE; EC
3.0.1.7) (e key eyme reporeible foe the hydrelysis of
ACh o cloline and zoctic acid) baes bocame & widely used
weamen srategy. Boonse rentive axypen specks hne
been reported to eoatribuse 10 cellular xung and newrtesl
damage,’ itis achantageois for an anch AD drug candidale 1o
possess anticeidkant petiviey i well 25 an anti-colinevense
effioct. O the ceher hand, oxidtive ingury Grsed by tiee
radcal focsation and won acoumsdadion ako has been shown
w contribete %o the pedogenssi of ADS Furhermore,
ACHE inkibitoes, soch s derbenne which is reportod 1o
ameborste spatial memocy impaarmend by acliviling micro-
glia and sesile plogue cleerance” Morsines, haiberae is
aba repoared 1o inhokit AChE eneysee activity and pliay an
unpocant role in metabolic syndrome.” [n addition, Peng o
af. showed thee anti-amnesic effect of berberia s rebned 10
increase peripheral and coural cholinergic meurcoal sysiem
activine” Bugyrylcholizeszerase (BCRE) may also play & role
m Albsimers discase soce whiktess of ths enzyme
sprove karsing perfonmance is eats sd reduce famykoid
peoten Sovels” Sinoe ACH is a0 o physiokogical substra:
for BCHE, inkbitice of BChE elevares the kewls of this
seurotramsnitier in e b

The Piper g §s the Garpest o Pipersccse family, and
consists of appeokimately |30 speses in the Nootropics
and an estimated N0 spocies in e tropics of the Woedd "
Throughout e tropics, numbers of Fper . are used for
market, the pepper o Pipsroceee is the workds puosi inedad

spice. The sipenad frult of # aigraw arg @¢ sece of whie
pepper, while its uncipe frest ane e spunce of Bock pepper.
Ferthermene, a mamoolic beverage is peodoced in Oveansy
from the rooes of P aeetipaticam ™ The chemisry of Piper
pocies has been widely mnvestigated and phykchesical
investigations woadoced in all pants of G Werkd lave ot 1o
e ivokmioa of 2 number of physiclogially active coms-
pousds, which inclode alkakealvamides, peopamyiphenols,
lignans, neclignams, Serpenes, stercals, kawnpyrones, piper-
obdes. chaloones, dlwdoctakones, flhvones and -
mones." In Latia Amenica, Pinr species ang iand o el 3
varidy of gynecokaical ailmenes wd 1o teal grdrainisstinal
peoblans, depresson, anxiety, min sl sflamseson, md
tacieral and furgal infoctions.”" However, no repont has
baen Issed on die conslitnents of 2 Apwesapbalhow ard
their articholinesterase activity. Therefore, o wenlify
insibitoes of chalscaense, we fractioned the CHCL- and
FrOAc-sclubde froctions of  fpwesophylioes snd solaed &
pew compound (1) and six known ccnpounds (2-7) and the
rewilts of imvestigation of their AChE and BChE mhibrery
actrvitios

Repomed oolume chromatography (slics gel, RP-CIE,
sl saniqeepanative HPLC) of the CHCL- @ad E1OAC-
sokable froctiors of the senal part of # dpueanablow
resalted m tho iscliten of 2 new comgownd (1) and six
known ones (3-T) The six knowa compoends were senli-
fied as seobviwancesal B 207 necaimanensd A (3),"
cffiooylaldetnde (4)," hydraxychavical (51,7 il (6),"
sl N-acesylanonaine (7)'* by comparimg phiysicochemical
aad spectroscopic data (IR, UV, MS, 1D and 2D NMR) with
previously reported data,

Compound | was obGiisad as yellow amorphous solid,
ard was positive by the Dragendorfl™s ragent st The
mokecular fmmuke of 1 was CiylhyNOy froen the molecula
wn peak ar i 2751001 beeod on a M7 ke (caled.
270 1001) by high resofuticn election imgect kaizzoon
wum indicated the preanad of Tiydrons 1 13490 on™') carbone



