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PAT VAN PE

Cay Lac tan phu cé tén khoa hoc la Astilbe rivularis Buch.-Ham. ex D.
Don, thuc ho Thudng son hay Co tai ho (Saxifragaceae) [1],[9],[129]. Cay nay
phan b & An D¢, Pakistan, Bhutan, Nepal, Théi Lan, Lao, Indonesia, Myanmar,
nam Trung Québc va Viét Nam [1],[9],[72],[89],[129],[144]. Theo kinh nghiém
dan gian ciaa mot s dan toc ¢ chau A (An Do, Nepal, Trung Québc): than ré, ré
cta cay Lac tan phu duoc sir dung 1am thudc chira cac chiing bénh phong té thap
nhac moi, ching nga sung dau. Ngoai ra con dung chira viém da day man tinh,
nhiém khuan dudng tiéu hoa, 1i, tiéu chay, sa tir cung, chay mau, vé sinh, thudc
bo trong truong hop co thé suy nhuwoc, ré6i  loan  kinh
nguyét,...[5],[34],[43],[51],[72],[89],[126],[142]. Toan cay chira viém khép,
trang gio, dau lung, bong gan, sung co [63],[68],[71-72], I& dung lam sach mau
[70].

O Viét Nam, chi Astilbe mégi biét c6 mot loai duy nhat 1a A. rivularis, moc
hoang dai ¢ Lao Cai va mot vai tinh Tay Bac [1],[9],[18]. Nguoi dan toc ving
cao & cé4c tinh Lao Cai (Sa Pa) va Lai Chau ciing dung ré, than ré cay thubc nay
dé chita cac chung bénh dau nhtic xwong khép, chimg nga sung dau, ...

Mic du vay cho dén nay, & nudc ta chua co cong trinh nio di siu nghién
ctru vé duge hoc, cling nhu vé thanh phan héa hoc cua cay Lac tan phyu. Mit
khéac, viéc str dung cay thudc nay theo kinh nghiém dan gian dé chira cac ching
bénh trén cling chua dugc nghién ctru chung minh.

Xuét phat tur tinh hinh thyc té trén, chung t61 da lya chon thyuc hién dé tai:
“Nghién ciru vé thuc vat, thanh phan héa hoc va mét s6 tiac dung sinh hoc
cua cay Lac tan phu (Astilbe rivularis Buch.-Ham. ex D. Don, ho
Saxifragaceae)” lam luan an tién si Duoc hoc, chuyén nganh Duoc hoc cd
truyén, vO1 3 muc ti€u sau:

1. Vé thuwc vdt hoc: Xac dinh tén khoa hoc, cac dic diém hinh thai quan



trong, khang dinh “tinh diing” ctia d6i twong nghién ctru (Astilbe rivularis).

2. Vé thanh phan héa hoc: Pinh tinh, phan 1ap va xac dinh cau trac mot sd
hop chét tir phan trén mat dat va dudi mat dat cua cay Lac tan phu.

3. Vé tac dung sinh hoc: Xac dinh doc tinh cip va mot sb tac dung sinh
hoc ctia cao chiét va mot s hop chit phan 1ap duoc tir phan dudi mat dat cua
cay Lac tan phu.

Dé dat 3 muc tiéu trén, D& tai dugc tién hanh cac noi dung sau:

o Vé thyc vat

- M6 ta dic diém thuc vat, phan tich hoa, qua, hat va xac dinh tén khoa
hoc ctia mau nghién cuu.

- Xac dinh dic diém giai phau 14, than, than ré, ré cta cdy Lac tan phu.

e Vé hoa hoc

- Pinh tinh cac nhom chit hoa hoc ¢ trong phan trén mat dat va dudi mat
dat cua cay Lac tan phu.

- Chiét xuét, phan 1ap va nhan dang cau tric mot s6 hop chat phan 1ap
duoc tir phan trén mit dat va dudi mat dat caa cay Lac tan phu.

e Vé tac dung sinh hoc

- Xac dinh doc tinh cAp cao chiét phan dudi mit dat cua cay Lac tan phu.

- Panh gia tac dung chdng oxy hda: kha niang don gdc tu do DPPH va don
gdc tu do superoxyd (O,") cua cao chiét phan dudi mat dat caa cay Lac tan phu.

- Xac dinh hoat tinh @c ché hoat dong enzym xanthin oxidase cua cao
chiét phan dugi mat dat cua cdy Lac tan phu.

- Panh gia tac dung chong viém cap, viém man; tac dung giam dau cua
cao chiét phan dudi mat dat cua cdy Lac tan phu.

- Thir tac dung lam tiang cuong hap thu glucose caa mot sé hop chat phan

lap duoc tir phan dudi mat dat cua cdy Lac tan phu.



CHUONG 1. TONG QUAN

1.1. THUC VAT HQC

1.1.1. Phén loai thwe vat, phin bd cia chi Astilbe Buch.-Ham. ex D. Don va
cay Lac tin phu trén thé giéi

1.1.1.1. Vé phén logi thuc vit

a) Chi Astilbe Buch.-Ham. ex D. Don

Theo céc tai liéu di cong bd, chi Astilbe Buch.-Ham. ex D. Don thudc ho
Thudng son hay con goi 14 ho Co tai ho (Saxifragaceae). Ho Saxifragaceae nam
trong cac bac taxon khac 1a bo Co tai ho (Saxifragales); phan 16p Hoa hong
(Rosidae); 16p Ngoc lan/16p Hai 14 mam (Magnoliopsida/Dicotyledone); nganh
Ngoc lan/nganh Thuc vat hat kin (Magnoliophyta/Angiospermae).

Chi Astilbe 1an dau tién duoc Buchanan-Hamilton (viét tit 1a Buch.-Ham.)
va David Don (viét tat 1a D. Don) cing cong b vao nam 1825, trong cudn
“Prodr. FI. Nepal”. Tuy nhién chi Astilbe khi d6, hai éng méi dé cap duoc 2
loai la A. rivularis va A. decandra [38].

Chi Astilbe Buch.-Ham. ex D. Don theo tiéng Trung Quéc goi 1a “Lac tdn
phyu” GEFTAR: luo xin fu shu) [129]. O mot sé noi khac lai goi cac dai dién

cua chi Astilbe l1a “False goatsbeard” (rau dé gia) hoac “Spirea”, “Feather-
tree” (cdy c6 16ng) [143]. Hién nay chi Astilbe d3 biét c6 khoang 18 - 24 loai
[129],[143]. Tra ctru tai IPNI (The International Plant Names Index) thay c6 87
ban ghi vé Astilbe, khoang 60 taxon duoc md ta. Trong sd d6 nhiéu tén dong
nghia hodc loai lai tao hodc loai di chuyén sang chi khac hodc khong ton tai
[146]. Tra ctru tai The Plant List, c6 101 ban ghi vé Astilbe. Trong s6 d6 co 26
tén loai va 6 thir duoc chép nhan, con la1 1a tén déng nghia hodc tén con nghi
ngd [147]. Trong danh sach ndy, mot sé loai da duoc phan loai dén dudi loai

(thu, var.).


http://www.ipni.org/ipni/idPlantNameSearch.do;jsessionid=D89634015D05ACFECDB45C2066D1264C?id=790278-1&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Bjsessionid%3DD89634015D05ACFECDB45C2066D1264C%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3Dastilbe%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3D%26output_format%3Dnormal

Sy gidng nhau cua cac dic diém hinh thai gitta cac taxon Astilbe gay ra
kho khan dé phan biét cac loai va cac bién thé loai. Chi c6 mét loai trong chi 1a
A. biternata c6 hoa don tinh khac gbc va ciing chi cd duy nhat loai A.
simplicifolia c6 1a don. Cac loi con lai déu co 14 kép 16ng chim nhung vé hinh
dang va kich thuéc cua 14 chét thuong khac nhau. Con mot sé dic diém khac
nhu 16ng va hinh thai cua 16ng; dic diém cua hoa (c6 canh hoa hay tiéu
giam),...ciing 1 nhirng chi tiét dién hinh vé hinh théi cua chi Astilbe, d6 ciing 1a
dan liéu hitu ich dé xay dung khoa phan loai céc loai. Tuy nhién, tiy theo sb
taxon mod ta va cac dic diém dién hinh cia ching ma céc tac gia da xay dung
khoa phan loai loai theo cc cach khac nhau.

Theo cbng trinh nghién ctu cia Chung Y.H. va cs. [35], chi Astilbe &
Han Qudc ¢6 5 loai va 3 tht. Can ctr vao mot s6 dic diém dién hinh thai cia
long & cum hoa va trén mat 14; kiéu cum hoa va ty 1€ vé chiéu dai gifta canh hoa
va nhi,...cic tic gia nay di xdy dung khoa phan loai va mé ta chi tiét cho 8
taxon, bao gom: A. simplicifolia Makino; A. taquetti (Leveille) Koidzumi; A.
koreana (Komarov) Nakai; A. microphylla Knoll; A. divaricata Nakai; A.
chinensis var. davidii Franchet; A. chinensis var. paniculata Nakai va A.
chinensis var. chinensis Franchet.

Hién nay, mét sd loai thudc chi Astilbe dugc trong 1am canh, hodc da
duogc lai ghép dé tao ra gibng cdy 1am canh méi. Hatch L.C. d3 cin ctr vao kiéu
cum hoa, hinh thai ctia canh hoa dé xay dung khéa phan loai cho 15 loai va dudi
loai nhu: A. simplicifolia; A. rivularis; A. rubra; A. japonica var. glaberrima; A.
xarendsii; A. chinensis var. taquetii; A. chinensis; A. japonica var. glaberrima;
A. koreana; A. xarendsii; A. japonica var. glaberrim; A. japonica; A.thunbergii
var. formosa; A.thunbergii; A. grandis [121].

Khi nghién ctru phan loai ho Saxifragaceae ¢ Trung Québc, Pan J.T. d3 xac
dinh chi Astilbe ¢ qudc gia nay c6 7 loai (3 loai dic hitu). Trong d6 mot loai con

dugc chia thanh 3 thu (var.). Trudc tién cac dai dién cua chi dugc chia ra béi



kiéu cum hoa va sb luong canh hoa. Budc tiép theo cua khoa dua vao cac dac
diém dic trung ctia dai va canh hoa dé mo ta cac loai cu thé [89].
Khoa phan loai cac lodi ciia chi Astilbe ¢ Trung Quéc [89]
1. Céanh hoa 5, binh thuong; cum hoa day dac hoa (Sect. Simplicifoliae Engl.
emend. J. T.Pan)
2. Canh hoa hinh dudng hodc hinh duong - thia, dai c6 16ng tuyén min
3. Pai nhan mit ngoai
4. Cac cubng cum hoa phii day dic 16ng mau nau, cong, dai; ngon
1a chét thuong nhon thon ngan dén nhon.......................cceeeeee,
............................... 1. A. chinensis (Maxim.) Franch. et Savat.
4*. Cac cubng cum hoa phu 16ng tuyén; ngon 14 chét thudng nhon
thon ngin dén nhon thon.................. 2. A. grandis Stapf. Ex Wils.
3*. Pai c6 16ng tuyén ¢ mit Ngoai............ 3. A. rubra Hook. F. et Thoms.
2*. Canh hoa hinh thia, dai khong c6 16ng tuyén & mép
5. Canh hoa rdng dau & ngon, gan don; dai tu & dinh, hau nhu nguyén;
cay kich thudc trung binh, cao 0,4 - 1.5 M.,
................................................ 4. A. longicarpa (Hayata) Hayata
5*. Cénh hoa nhon & ngon, 4 - 6 gan; dai nhon va rai rac rang cua &
ngon; cay nhd, cao 15-30cm...................c.e... 5. A. macroflora Hayata
1*. Canh hoa 1-5, teo dan hodc khong co; cum hoa thua thdt hoa (Sect. Astilbe)
6. Pai 5, gibng nhu da, c6 16ng tuyén ¢ mat ngoai; canh hoa thinh thoang
2-3-5, teo dan hodc khong co........................ 6. A. macrocarpa Knoll
6*. Pai 4 - 5, gan nhu mang, nhin & mit ngoai; canh 1-(2-3-5), teo dan
hoac khong co
7. Céanh hoa 1-(2-3-5), teo dan hodc khong co
8. La chét hinh miii mac, hinh triing hep hoac hinh triig - thoi
hep; canh hoa thuong khong cé hodc thinh thoang chi c6 1 va

teo dan......... 7b. A. rivularis var. angusta C.Y. Wu ex J.T. Pan



8*. La chét thuong hinh trimg, trimg rong dén bau duc rong;

canh hoa 1-(2-3-5), teo dan hodc Khong co .........cocvvvevvirreenianes

.......................... 7a. A. rivularis var. myriantha (Diels) J.T. Pan

7*. Canh hoa khong co......... 7. A. rivularis Buch.-Ham. ex D. Don

Niam 2006, Trader B.W. [121] nghién ctu su thay d6i dic diém hinh thai

cua Astilbe dya trén str dung 101 tiéu ban mau caa 6 phong tiéu ban & My. 28

dic diém hinh thai cua 21 taxon dugc phan tich, st dung Saxifragopsis

fragarioides 1 taxon nhom ngoai. Bong thoi tac gia st dung gen plasmid matkK

dé tién hanh phan tich su phat sinh loai. Két qua so sanh phan tich hinh thai va

phan tir 1a trong dong. Dua trén cac két qua nghién ctu, Trader B.W. da thiét
lap khoa phan loai méi gdém 13 loai nhu sau:

Khéa phan loai cac loai chi Astilbe béi Trader B.W. [121]

JEC T OF: T (6 1 A. simplicifolia Makino
1b. L4 kép
2a. Cay don tinh khac g0C......cccceeves oevvvneevvnnnnnn.n.. A, biternata Britton

2b. Cay ludng tinh
3a. Canh hoa 1 - 5, teo dan hoic khdng ¢6; cum hoa thua thét hoa
4a. Pai 5, gan nhu da, c6 1ong tuyén & miat ngoai; canh hoa 2-3-5
hoac khong co ............ coceeevevcevcesceseee ... .A. macrocarpa Knoll
4b. Pai 4 - 5, gan nhu mang, mat ngodi nhan; canh hoa 1-(2-3-5), teo
dan hozc khéng co............... A. rivularis Buch.-Ham. ex D. Don
3b. Céanh hoa 5, binh thuong
5a. Cum hoa day dic hoa
6a. Canh hoa hinh duong, dai c6 16ng tuyén min
7a. Pai nhan & mat ngoai
8a. Cudng cum hoa phu 16ng mau nau, xodn, dai; ngon
1a chét thuong nhon thon ngan dén nhon ............c.c........

....................................... A. chinensis (Maxim.) Franch.



8b. Cudng cum hoa phu 16ng tuyén; ngon la chét
thuong nhon thon ngan dén nhon thon...........ccoee.......
............................................... A. grandis Stapf. ex Wils.
7b. Pai c6 16ng tuyén
9a. LONg chi €O & Mat NQOAI ....ccvveverveeieeeeie e,
........................................... A. rubra Hook. f. et Thoms.
9b. Pai ¢6 16ng ¢ hai mat ........... A. microphylla Hayata
6b. Canh hoa hinh thia
10a. Pai hoa khong ¢ 16ng tuyén ¢ mép
11a. Céanh hoa rong dau ¢ ngon, gan don; dai tu &
ngon, hau nhu nguyén; cy kich thudc trung binh, cao
04-14m................. A. longicarpa (Hayata) Hayata
11b. Canh hoa nhon & ngon, 4 - 6 gan; dai nhon va rai
rac rang cua ¢ ngon; cay nho, cao 15 - 30 cm................
..................................................... A. macroflora Hayata
10b. Pai ¢6 16ng, nhu mang & mép
12a. L4 chét hinh mili mac va c6 nhiéu 1dng cing, mép
la chét c6 nhiéu 16ng................. A. philippinensis Henry
12b. La chét hinh miii mac, rai rac 16ng lém chom va
bONg.......ceeet e enn . JAL J@ponica Al Gray
5b. Cum hoa day dic hoa, nhung thua thét nhanh, canh hoa hinh thia,
mép dai nguyén, 14 chét hinh triing.........cccooooviiiii i,
..................................................... A. thunbergii (Siebold et Zucc.) Miq.
Ciing theo Trader B.W., 8 taxon dugc xép vao thu 1a thich hop: A. grandis
var. austrosinensis, A. grandis var. koreana, A. rivularis var. angustifoliolata, A.
rivularis var. myriantha, A. thunbergii var. fujisanensis, A. thunbergii var.
formosa, A. japonica var. glaberrima, A.chinensis var. davidii [121].

C6 thé nodi, viéc nghién ctru phan loai chi Astilbe trén thé gidi da duogc tién



hanh cach day gan 200 nim va dén nay da twong dbi hoan thién. Theo Thuc vt
chi Trung Qudc, tap 8, nam 2001, chi Astilbe co cac dic diém co ban sau [129]:

Cay thao séng 1au nim. Than r& map. Than khi sinh c6 nhiéu 16ng mau
nau hoidc 1ong mém dai. La so le, c6 cubng dai, 14 kép chum ba 2 - 4 lan, hiém
khi 14 don; 14 kém mong nhu mang; 14 chét hinh milii mac, tring, hodc hinh
trimg rong dén hinh bau duc, mép cé riang cua. Chuy hoa & tan cung, c6 14 bic.
Hoa mau tring, mau hoa ca hoic tia, ludng tinh hoic don tinh, hiém khi tap tinh
hodc khac gdc. Pai 4 hodc 5. Canh hoa thuong 1 - 5, thinh thoang nhiéu hon
hoac khong c6. Nhi thuong 5 hoac 8 - 10. La noan 2 hodc 3, £ han lién hoic tu
do; bau hoi trén hodc hoi dudi, 2 hodc 3 ngan véi dinh nodn trung tru hoac mot
ngan voi dinh nodn mép; nhiéu nodn. Quéa nang hodc qua dai. Hat nho.

Thue vat chi Bac My mo ta chi Astilbe c6 mot sé dic diém khac so voi
Thuc vat chi Trung Qudc nhu: khong co than ré, khong bao gio c6 14 don. Trong
khi d6 loai A. simplifolia 14 loai duy nhét cua chi nay c6 1a don [143].

Hién nay van con su tranh luan gifra viéc sép Xép loai hoac thtr cia mot
s6 taxon thudc chi Astilbe n6i chung va A. rivularis néi riéng. Theo Pan J.T. va
Obha H., A. rivularis gébm 3 taxon la A. rivularis, A. rivularis var.
angustifoliolata, A. rivularis var. myriantha [89],[129]. Trader B.W. [121]
nghién ctu su thay doi dac diém hinh thai caa chi Astiloe dua trén nhiing tiéu
ban cua cac phong tiéu ban & My va st dung gen plasmid matK dé tién hanh
phan tich sy phat sinh loai. Ong cho rang A. angustifoliolata, A. myriantha chi I3
thir cta A. rivularis. Tuy nhién, nam 2013, Zhu W.D. va cs. nghién ctru phan tu
vé phat sinh loai va dia sinh hoc cua chi Astiloe ¢ chau A va bac déng My, cho
rang A. rivularis var. rivularis, A. rivularis var. angustifoliolata cing to tién, dé
dang nhan biét boi 16ng mau nau dai doc theo than va cudng 14, 14 chét co 16ng
tuyén, khéng cé canh hoa hoic teo dan, nhi 5 dén 10; A. rivularis var.
myriantha c6 quan hé gan véi t6 ludng tinh hon 1a thi cia A. rivularis. Diels md

ta dau tién 1a loai riéng biét A. myriantha dua trén sy thiéu hut canh hoa, 14 chét



hinh trimg va thiéu hut 16ng mau dong dai trén cubng chung. Taxon nay 1a tap
tinh hodc don tinh can khac gdc va phan bd hep tir ndi Quingling-Daba xung
quanh 16ng chao Sichuan dén ndi bac Henduang cua Trung Qudc. Dua vao két
qua nghién ctu, Zhu W.D. va cs. cho rang taxon nay & mic do loai A. myriantha
[140].

Hinh 4nh minh hoa mot sd loai thudc chi Astilbe dugc thé hién & Hinh 1.1
[130],[143].
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Hinh 1.1. Hinh dnh mdt s6 loai thudc chi Astilbe
b) Cay Lac tdn phu
Céay Lac tan phu co tén khoa hoc la Astilbe rivularis Buch.-Ham. ex D.

Don, thugc ho Thudng son hay Co tai ho (Saxifragaceae). O Trung Qudc cay



nay con duoc goi la Lac tan phy khe sudi C2B¥ZE#T3: xi pan luo xin fu), Hong

thiang ma, D3 cao luong, Bum chang mo, Chinh nhi chi hoa, Dam dwong hoac,
...[126],[129]; O Nepal, An B¢ c6 tén Budho aushadhi, Budho okhali, Gane
gurjo, Thulo aushadhi, Bhadangoo, Thulo Okhati, Bansupari, Buro okhoti,...
[19],[43],[51].[53],[701.[72],[94],[108].

Theo Thuc vat chi Trung Quéc, tap 8, nam 2001 [129], dic diém hinh thai
loai A. rivularis dugc mo ta nhu sau:

Cay thao séng lau niam, cao 0,6 - 2,5 m. Than mang 16ng tuyén dai mau
nau. L4 kép chum ba, 2 - 3 I1an 16ng chim; cuéng chung va cudng I4 chét nhiéu
16ng dai mau nau. Phién 1a chét hinh mili mac, hinh trang hep dén rong, hinh
bau duc hoic bau duc rong, hinh bau duc-thoi, bau duc hep - tring nguoc hoic
trimg nguoc, kich thudc 4 - 14,5 x 1,7 - 8,4 cm, ¢6 nhiéu 16ng dai mau nau &
mat dudi va nhiéu 16ng tuyén doc theo gan, dai rac c¢é nhiéu 16ng tuyén mau nau
& mit trén, géc 14 hinh tim 1éch hoic tron dén hinh ném; mép 14 ¢o rang nhon hai
lan; ngon 14 nhon thon. Chuy hoa dai ¢én 42 cm, ¢6 nhiéu hoa; cac nhanh dai tur
1 - 18 cm, 16ng tuyén xoian mau nau; 3 14 bac hinh gan bau duc, kich thuc 1,1 -
1,4 x 0,2 - 0,6 mm, nhiéu 16ng mau nau, mép nguyén hoic c6 ring nhon; cudng
nho hoa 0,8 - 1,8 mm. Pai hoa 4 hoic 5, mau xanh hinh trang hoic bau duc dén
tron dai, kich thudc 1,2 - 1,5 x khoang 1 mm, gan nhu mang, hoi 16i mat ngoai,
hoi 10m mat trong, khéng c6 16ng, 1 gan. Khéng c6 canh hoa, thinh thoang 1 (-
5) va bi teo. Nhi hoa 5 - 10 (-12), kich thuéc 0,2 - 2,4 mm. Nhuy hoa khoang 2
mm; 2 14 nodn, goc dinh lién, bau hoi trén; voi nhuy roi. Ra hoa, két qua vao
thang 6 - 11.

Tuy nhién van theo tai liéu trén, loai A. rivularis & Trung Quéc c6 téi 3
dudi loai (var., thi), cach phan biét cu thé nhu sau:

- L& chét hinh mac hoic tring hep dén hinh tring nguoc - thoi

NP A. rivularis var. angustifoliolata
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- L& chét hinh tring hoic rat rong dén bau duc rong, hoic bau duc - thoi
hoac tring nguoc

+ La chét thuong hinh tréng, hinh  bau duc  rong

............................................................... A. rivularis var. myriantha (Diels)

+ L& chét hinh bau duc - thoi hoic trimg nguoc (nhirng 14 & ngon), hoic

hinh trang (nhiing 14 dudi).......cccoevv e, A. rivularis var. rivularis

Pic diém hinh thai va phan bé caa 3 tha thudc loai A. rivuralis & Trung
Quéc nhu sau:

e Astilbe rivularis var. rivularis
- Tén khac: ;2 BEEFT I (FRZF) xi pan luo xin fu (Lac tan phu khe sudi)

Yuan bian zhong (chung nguyén ban).

- M@ ta: L4 chét hinh bau duc - thoi hoic trimg nguoc (nhitng 14 & ngon),
hoac hinh tring (nhimg 14 duéi). Khéng c6 canh hoa. Ra hoa két qua vao thang
7-10.2n=28.

- Phan bé: moc & nhitng khu ring, bia ring, nhitng bui ram, déng co c6
d6 cao 900 - 3.200 m. Phan bb ¢ céc tinh Ha Nam, Son Tay, T& Xuyén, Tay
Tang, Van Nam - Trung Quéc, Bhutan, bac An do, Indonesia, Kashmir (An D6 -
Pakistan), Lao, Nepal, Thai Lan.

e Astilbe rivularis var. myriantha (Diels) J.T. Pan

- Tén khac: Z1¢3%&#13 duo hua luo xin fu (Lac tan phu nhiéu hoa).

Syn.. Astilbe myriantha Diels; A. heteropetala Mattfeld; A. virescens
Hutchinson.

- M0 ta: La chét thuong hinh tring, hinh bau duc rong. Hoa khong cénh,
thinh thoang 1(-5) va teo dan. Ra hoa két qua vao thang 6 - 10.

- Phan bé: ¢ nhitng khu ring, bui ram, khe nai ¢6 bong dam, do cao 1.100

- 2.500 m. Phan bd & céc tinh dong nam Cam Tdc, Quy Chau, Tay Ha Nam, Ho6
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Bic, Son Tay, T Xuyén - Trung Qudc.

e Astilbe rivularis var. angustifoliolata H. Hara
- Tén khac: IRHZ&HT xia ye luo xin fu (Lac tan phu 14 hep).

Syn.: Astilbe rivularis var. angustata C. Y. Wu ex J. T. Pan.

- M6 ta: L& chét hinh mac hoic triing hep dén hinh trimg nguoc - thoi
hep. Canh hoa thuong khdng cd, thinh thoang 1 va teo dan. Ra hoa két qua vao
thang 9 - 11.

- Phan bé: moc & nhitng khu ring, bia ring, khe ndi gan nuédce, do6 cao
1.500 - 2.800 m. Phan bé ¢ tay bac Van Nam - Trung Quéc, bac Myanmar.

Hinh anh minh hoa 3 tha cua lodi A. rivularis thé hién ¢ Hinh 1.2 [130].

o
'; B4 /7
|I]| I;‘ Ir[ \\\
! U Q“\i‘??
] ; 2 2000 0
i 3 4
ik i%
=
1A 2
A. rivularis var. rivularis A. rivularis var. myriantha
1. La chét; 2. Mot phan cudng hoa; 3. Pai; 4. Pai tiéu 1. La chét; 2. Canh hoa; 3. Dai; 4.
giam; 5. Nhi; 6. Nhuy Nhuy; 5. M6t phan cudng hoa
A. rivularis var. angustifoliolata

7. L4 chét
Hinh 1.2. Hinh anh 3 thir caa loai A. rivularis

Nhitng théng tin vé cac tha thudc loai A. rivularis & Trung Qudc trén day
la rat quan trong dé tham khao khi nghién ctru xac dinh tén khoa hoc cay Lac tan
phu ¢ Viét Nam.
1.1.1.2. Phin bé

Theo cac tai liéu di cong bd, chi Astilbe phan bd chu yéu ¢ ving 6n doi
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am, can nhiét d6i bac ban cau [1],[9],[35],[89],[121],[129],[143-144]. Su phan
b chi Astilbe trén thé gii dugc thé hién d Bang 1.1.

Bang 1.1. Phan bé dia ly céc loai thugc chi Astilbe

Phan bb &

TT Tén loai N . TLTK
guoc gia, vung lanh tho
1 | A. simplicifolia Makino Nhat Ban, Han Quéc [35],[89]
2 | A. chinensis (Maxim.) Franch. Et | Trung Quédc, Nga, Nhat
Savat. Ban, Triéu Tién [35],[89].[129]
3 | A. grandis Stapf ex Wils. Trung Qudc, Triéu Tién
4 | A. longicarpa (Hayata) Hayata bai Loan [89],[129]
5 | A. macroflora Hayata bai Loan
6 | A. japonica (Morr.et Decne.) A.| NhatBan [89]
Gray
7 | A. thunbergii (Sieb. Et Zucc.) Mig. | Nhat Ban [89]
8 | A. microphylla Knoll Nhat Ban, Han Quéc [35],[89]
9 | A philippinensis Henry Philipin [89]
10 | A. rubra Hook. F. et Thoms. Trung Quédc, An Do [35],[89],[129]
11 | A. macrocarpa Knoll Trung Qudc [89],[129]
12 | A. biternata (Vent.) Britt. My [89],[143]
13 | A. platyphylla H.Boiss. Nhat Ban [89]
14 | A. rivularis Buch.-Ham. ex D. Don | Trung Quéc, Thai Lan,
An Do, Bhutan, Nepal, | [1],[72],[89],
Kashimir, Lao, Viét| [129],[144]
Nam, Pakistan
15 | A.indica BI. Indonesia
16 | A. crenatilobata (Britt.) Small My [89]
17 | A. apoensis Hallier Philipin
18 | A. khasiana Hallier An Do
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Tir bang trén cho thiy hau hét céc loai thudc chi Astilbe phan bb ¢ chau
A, bao gdbm khu vuc Pong A (Nhat Ban, Triéu Tién, Trung Quéc, Pai Loan),
Nga. Sau dén khu viuc Pong Nam A (Viét Nam, Lao, Indonesia, Myanmar, Thai
Lan) va khu vuc Nam A (Nepal, An Do, Pakistan),...Ngoai trir I0ai A. biternata -
dic hitu cua Bac My.

Riéng vé loai A. rivularis, phan bé chu yéu ¢ ving Nam A (Kashimir,
Nepal, Bhutan, An D9), sang dén Trung Qudc va xudng téi Thai Lan, Lao,
Indonesia, Phillipin, Viét Nam [1],[9],[72],[89],[129],[144]. Chung moc & ring,
bia ring, bui ram, déng co c¢6 nudc, khe sudi trén cao nguyén co do cao 900 -
3.200 m [1],[72],[129].

1.1.2. Nghién ciru phéan loai, phin bd ciia chi Astilbe va cy Lac tin phu &
Viét Nam
1.1.2.1. Phdn loai thuc vit

Nguoi dé cap t6i loai Astilbe rivularis Buch.-Ham. ex D. Don dau tién &
Viét Nam la Pham Hoang HOQ. Trong bd “Cdy co Viét Nam™, tap 1, nam 1999,
Ong mo ta ho Saxifragaceae ¢ nudc ta c¢6 2 chi voi 2 loai 1a: HO nhi thao
(Saxifraga sarmentosa L.f.) va Lac tan phu (A. rivularis) [9]. Pén nam 2005,
trong bd “Danh luc cac loai thuc vat Viéet Nam”, tap 111, cac tac gia cua tai ligu
nay khang dinh lai cac thong tin ctia Pham Hoang Ho da dé cap ¢ trén, dong thoi
c6 dinh chinh vé tén khoa hoc loai HO nhi thao chinh xac la Saxifraga
stolonifera W. Cartis (= S. stolonifera Meerb., S. sarmentosa L.f. ex Schreber)
[1]. Ngoai 2 cong trinh ndy cho dén nay, hién chua c6 tai liéu nao nghién ctru vé
thue vat hoc ddi véi loai A. rivularis ciing nhu vé ho Saxifragaceae ¢ Viét Nam.
Pong thoi loai A. rivularis cho dén nay ciing chua c6 tén goi theo tiéng Viét.
Tén goi “Lac tdn phu” 1a theo cach goi theo phién am tiéng Han cta nguoi
Trung Qudc.

Pham Hoang HO da mo ta dac diém hinh thai cua loai Lac tan phu nhu

sau: Co da nién dang, khdng co chdi bo, than cé 16ng. L4 2 1an kép; 14 phu xoan

14



rong, chot nhon, day tron hay hinh tim, mat trén nau, mat dudi lot, bia c6 rang
kép; cudng 3-5 cm, Chum ty tan cao 40 cm & ngon; hoa nho; tién diép hep; dai 5
rang; canh hoa vang; tiéu nhi 5 hay 10; tdm bi 2, r&i nhau. Nang hinh sing roi
nhau, trén dai con lai; hot nhiéu, nhoé (Hinh 1.3) [9].

Hinh 1.3. Hinh anh la kép, cum hoa, hoa, qua cia loai A. rivularis [9]

1.1.2.2. Phén bé

Do chua duoc di sau diéu tra nghién ctru, nén vé su phan bd cua Lac tan
phu & Viét Nam ciing chua duoc dé cap nhiéu. Theo céc tai liéu [1],[9],[18], cay
Lac tan phu chi thay phan bd tu nhién & ving nai cao Hoang Lién Son, thudc
huyén Sa Pa, tinh Lao Cai va mét s6 tinh Tay Béc (Lai Chau).

Tom lai, vé cay Lac tdn phu (Astilbe rivularis) ciing nhu ho Saxifragaceae
& Viét Nam chua c6 nhitng cong trinh di siu nghién ctru vé thuc vat hoc.
1.2. THANH PHAN HOA HOQC
1.2.1. Thanh phén héa hoc mdt s6 loai thudc chi Astilbe

Mot s loai thudc chi Astilbe di dugce cic nha khoa hoc trén thé gidi
nghién ctru vé thanh phan hoa hoc. Téng hop cac tai liéu tham khao dugc cho
thay, thanh phan hoa hoc chinh da dugc phan 1ap tir cac loai thudc chi Astilbe 13
triterpenoid, flavonoid, phytosterol, dan xuat ctia acid benzoic,..Sau day la
nhimg ghi nhan tom tat cac nhém chat chu yéu cua chi Astilbe.
1.2.1.1. Céc sterol

Tu ré loai A. chinensis, nim 2002, Sun H.X. va cs. di tach va xac dinh
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dugc cau trac Bsitosterol (1), daucosterol (2), Bsitosterol palmitat (3) [113].
Than & cta lodi A. chinensis ciing c6 chta cac hop chat 1-3 [114].

Niam 2012, Zou Y. va cs. [141] sir dung phuong phap sic ky cot cling da
phan 1ap duoc hop chat 1 tir cao chiét MeOH than ré loai A. myriantha.

Cac sterol cd trong mot sé loai thudc chi Astilbe duoc trinh bay ¢ Bang

1.2.
Bang 1.2. Cac sterol ¢é trong mot so loai thudc chi Astilbe
SO | Ten hop chit Tén khac TLTK
TT
1 | pSitosterol (1)
[113-114],
[141]
2 | pSitosterol-3-O- 4
. [113-114]
glucopyranosid
(daucosterol, 2)
3 | Bsitosterol
[113-114]

palmitat (3)

1.2.1.2. Triterpenoid
Triterpenoid phan lap tir mot sé loai thude chi Astilbe co ciu tric 5 vong
(pentacyclic triterpenoid), thudc 2 nhom oleanan, ursan. Hau hét cac triterpenoid

& trong chi Astilbe c6 nhom carboxylic vi tri C-27 va day 1a dic diém dic trung
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nhat ciia cac hop chét trong chi Astilbe.

a) Loai A. chinensis

Niam 2003, Sun H.X. va cs. [114] nghién ciru thanh phan hoa hoc ciia cao
chiét PE tir than ré loai A. chinensis boi sang loc thir nghiém chdng ung thu in
vitro, két qua phan 1ip dugc 4 oleanan triterpenoid, gébm: acid 3/
hydroxyolean-12-en-27-oic (acid f-peltoboykinolic, 4), acid 3/-acetoxyolean-
12-en-27-oic (acid acetyl f-peltoboykinolic 5), acid 34,6 5-dihydroxyolean-12-
en-27-oic (acid astilbic, 6) va mét ursan triterpenoid 1a acid 3 f-hydroxyurs-12-
en-27-oic (16).

Niam 2006, Hu J.Y. va cs. bdo céo da tach va xac dinh duogc ciu tric 2
triterpenoid mai tir cao chiét EtOAc than ré loai A. chinensis 1 acid 33,6,24-
trihydroxyolean-12-en-27-oic (10), acid 3f-acetoxy-6/-hydroxyurs-12-en-27-
oic (20) [48]. Nam 2009, Hu J.Y. va cs. [49] tiép tuc nghién ctru thanh phan hoa
hoc cua cao chiét EtOH, str dung phwong phap CC d3 phén lap va xac dinh duoc
cdu trGc 6 triterpenoid, trong d6 c6 4 triterpenoid moi: acid 35,64,7a-
trihydroxyolean-12-en-27-oic (8), 3/,6/-dihydroxyurs-12-en-27-oic acid (acid
astilbotriterpenic, 19), acid 34,6/,24-trihydroxyours-12-en-27-oic (22), acid
34,6 5,7 a-trihydroxyurs-12-en-27-oic (23) va 10, 20.

Ciing tir than ré loai A. chinensis, vao nam 2009, Cai X. F. va cs. [27] da
tach va xac dinh duoc cdu tric 6 triterpenoid méi: acid 3S-acetoxy-6p-
hydroxyolean-12-en-27-oic  (7), 3f,24-dihydroxyolean-12-en-27-oic  (9),
acid 35,6 -dihydroxy,24-norolean-12,4(23)-dien-27-oic  (12), acid 3a-
hydroxyolean-5,12-dien-27-oic (14), acid 3/-acetoxyurs-12-en-27-oic (17), 22
va 6 triterpenoid da biét 4, 10, acid 3a-acetoxyolean-12-en-27-oic (13), 16, acid
3 a-acetoxyurs-12-en-27-oic (18), 20. Ré cua loai A. chinensis c6 mit 4 va 6
[131].

b) Loai A. koreana
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Nam 2006, Na M.K. va cs. [83] d4 nghién ctru phén lap cac chét theo dinh
huéng phan doan ¢ tac dung sinh hoc cta cao chiét MeOH than ré loai A.
koreana. Tur phan doan EtOAc c6 tac dung turc ché manh nhat PTP 1B, di tach
va xé4c dinh cdu trac duoc 5 triterpenoid, trong d6 ¢6 mdt hop chit méi 1a acid
3a,24-dihydroxyolean-12-en-27-oic (15) va 4 hop chét da biét 1a 4, 6, acid 3-
oxoolean-12-en-27-oic (11), 16.

c) Loai A. myriantha

Niam 2011, Song Q. Y. va cs. [111] di phan lap tir cao chiét EtOH cta ré
loai A. myriantha dugc 7 triterpenoid: 4, 6, 13, 16, 22, acid 34,24-dihydroxyurs-
12-en-27-oic (21), 33,65 -dihydroxyurs-12-en-7a,27a-olid (24). Hop chat 24 1a
ursan triterpenoid mai, chira 6 vong, mot vong tao thém bdi ester ndi phan tur
giita nhom carboxylic & vi tri C-27 v6i nhém OH & vi tri C-7. Cac hop chét 4, 6,
16 cling dugc bao cio cd mit trong than ré loai A. myriantha [141].

d) Loai A. thunbergii

Niam 1972, Takahashi K. va cs. dd phan 1ap va xac dinh cau trac cua 2
triterpenoid 4, 6 tir ré loai A. thunbergii var. congests. Hop chat 6 1a hop chat
mo&i, 1an dau tién phan 1ap duoc tir loai nay [118].

Céc triterpenoid phan lap tir mot sd loai thudc chi Astilbe duoc tong hop

tai Bang 1.3.
Bang 1.3. Cic triterpenoid cé trong mét s6 loai thudc chi Astilbe
_?_?_ Tén hop chat Ciu tric hoa hoc TLTK

I. Triterpenoid cé khung oleanan

1 | Acid 3p-hydroxyolean-12-en-
27-oic (Acid p-peltoboykinolic,
4)

[27],[83],
[111],[114],
[118],[141]
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Acid 3f-acetoxyolean-12-en-27-

oic (Acid acetyl ;2 [114]
peltoboykinolic, 5)
Acid 34,64 -dihydroxyolean-12-

[83],[111],

en-27-oic (acid astilbic, 6)

[114],[118],
[131],[141]

Acid 3 f-acetoxy-6 -

hydroxyolean-12-en-27-oic (7) [27]
Acid 34,64,7« -trihydroxyolean-
12-en-27-oic (8) [49]
Acid 3p,24-dihydroxyolean-12-
en-27-oic (9) [27]
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Acid 35,6 5,24-trihydroxyolean-
12-en-27-oic (10)

[27],[48-49]

8 | Acid 3-oxoolean-12-en-27-oic

(11) [83]
9 |Acid3p68 -dihydroxy,24-

norolean-12,4(23)-dien-27-oic [27]

(12)
10 |Acid  3a-acetoxyolean-12-en-

27-oic (13) [27],[111]
11 | Acid 3a-hydroxyolean-5,12-

dien-27-oic (14) [27]
12 | Acid 3a,24-dihydroxyolean-12- [83]

en-27-oic (15)

20




Il. Triterpenoid cé khung ursan

13 | Acid 3p-hydroxyurs-12-en-27-
- : [27],[83],
oic (16) [111],[114],
[141]
14 | Acid  3f-acetoxyurs-12-en-27-
oic (17) [27]
15 | Acid  3a-acetoxyurs-12-en-27-
oic (18) [27]
16 | Acid 33 64-dihydroxyurs-12-en-
27-oic (acid astilbotriterpenic, - [49]
19)
17 | Acid 3S-acetoxy-6/-hydroxyurs-

12-en-27-oic (20)

[27],[48-49]
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18 | Acid 3,24-dihydroxyurs-12-en-
27-oic (21) [111]
19 | Acid 33,6,3,24-trihydroxyurs-12-
_ [27],[49],
en-27-oic (22) [111]
20 | Acid 3868 7a-trihydroxyurs-
12-en-27-oic (23) [49]
21 | 3868 -Dihydroxyurs-12-en-
72,27 a-0lid (24) [111]

1.2.1.3. Cdc dén xudt ciia acid benzoic

Bergenin (25) la C-glucosid cua acid 4-O-methyl gallic (isocoumarin)
duoc phan 1ap tir nhiéu ho khac nhau nhu: Euphorbiaceae, Saxifragaceae,
Myrsinaceae, Fabaceae...[99]. Hop chat 25 c6 mat trong nhiéu loai thudc chi
Astilbe, nhu ¢ ré, than 1€, toan cay cua loai A. chinensis [66],[113],[131]; than ré
cua cac loai A. thunbergii [58], A. divaricata [55], A. myriantha [141]; toan cay
A. longicarpa [66]; A. macroflora [138].

Nam 2011, Xue Y. va cs. [131] nghién ctru thanh phan hoa hoc tir than
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ré loai A. chinensis, cac tac gia dd phan lap va xac dinh cdu trac duge mot hop
chat méi 11-O-(3'-methylgalloyl)-bergenin (26), cuing voi hop chét 25, 11-O-(4-
hydroxybenzoyl bergenin (27), 11-O-galloyl bergenin (28) va mot sé hop chat
khac. Cac hop chat 25, 28-29 ciing dugc phan lap tir than ré loai A. chinensis
[33].

Acid gallic (30), methyl p-hydroxy benzoat (31) dugc Zou Y. va cs. phan
1ap dugc tir than ré loai A. myriantha [141].

Cac din xuét cua acid benzoic phan 1ap dugc tir mot s6 loai thudc chi
Astilbe duogc tom tit tai Bang 1.4.

Bang 1.4. Cac din xuit ciia acid benzoic c6 trong mot s6 loai

thudc chi Astilbe

_?fil_ Tén hop chat Ciu tric héa hoc TLTK

1 | Bergenin (25)
[55],[58].[66],
[113],[131],
[138],[141]

2 | 11-0-(3-
methylgalloyl)- [131]
bergenin (26)

3 | 11-O-(4-
hydroxybenzoyl [131]

bergenin (27)

H;CO.

HO
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4 | 11-O-galloyl o

bergenin (28) oH [33],[131]

5 | 4-O-galloyl
bergenin (29) o [33]
6 | Acid gallic (30) o oM
[141]
7 | Methyl p-hydroxy
benzoat (31) o~ [141]

OH

1.2.1.4. Flavonoid

Nam 1985, Bohm B.A. va cs. [26] nghién ctru flavonoid ctia chi Astilbe
va Rodgersia so véi chi Aruncus thiy rang flavonoid ciia 4 loai nghién ctru (A,
biternata, A. chinensis, A. thunbergii, A. xarendsii) chu yéu 1a flavonol dya trén
cac alycon la quercetin, kaempferol, myricetin. Cac flavonoid nay ¢ dudi dang
hoidc aglycon hodc lién két voi cac duong & vi tri s6 3, co thé 1a 3-O-
monoglycosid, 3-O-diglycosid, 3-O-triglycosid. Cac dudng lién két dugc nhan
biét 1a: glucose, galactose, rhamnose, arabinose va xylose. Riéng
dihydrochalcon glycosid c6 mat tai loai lai tao A. xarendsii.

Flavonoid c6 aglycon la flavan-3-ol nhu (+)-catechin c6 mit ¢ than ré loai
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A.myriantha [141]; flavanonol nhu astilbin (46) trong than ré loai A. thunbergii,
A. longicarpa [58],[66], isoastilbin (47) phan 1ap dugc tir than ré loai A.
chinensis [131].

Céc aglycon ciia flavonoid phan 1ap tir mot s6 loai thudc chi Astilbe dugc
liét ké & Bang 1.5.

Bang 1.5. Cac aglycon ciia flavonoid c¢é trong mét so loai thudc chi Astilbe

So

T Tén aglycon Ciu triic héa hgc TLTK

1 | (+)-Catechin

@OH [141]

2 | Quercetin

[26],[66],
[118]
3 | Kaempferol
[26]
4 | Myricetin
[26]
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5 | (2R,3R)-Taxifolin

%OH on [58]

6 | (2R,35)-Taxifolin on
©/OH [131]
7 |2463,4- o

Pentahydroxydihydro- O oH [26]

chalcon HO O OH

Flavonoid phén 1ap duogc tir mot sé loai thude chi Astilbe duoc tong hop ¢

Béang 1.6 dudi day.
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Bang 1.6. Flavonoid phan 1ap dwoc tir mét s6 loai thude chi Astilbe

Flavonoid

Loai

A.
chinensis

A.
biternata

A.
thunbergii

A.
myriantha

A.
xarendsii

A.
longicarpa

TLTK

1. Aglycon

Quercetin (32)

[66].[L18]

(+)-Catechin (33)

[33],[141]

2. Céc flavonoid monoglycosid

2.1. Flavonoid -3-O-monoglycosid

- Quercetin aglycon

Quercetin-glucosid (isoquercitrin, 34)

Quercetin-rhamnosid (quercitrin, 35)

Quercetin-galactosid (36)

Quercetin-arabinosid (37)

+| +| +| +

+| +| +| +

+|+| +| +

Quercetin-xylosid (38)

[26]

- Kaempferol aglycon

Kaempferol-glucosid (39)

Kaempferol-galactosid (40

Kaempferol-rhamnosid (41)

Kaempferol-arabinosid (42)

+| +| +| +

+| +| +| +

[26]

- Myricetin aglycon
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Myricetin-glucosid (43)

[26]

Myricetin-rhamnosid (44)

Myricetin-arabinosid (45)

[26]

- (2R,3R)-Taxifolin aglycon

(2R,3R)-Taxifolin-rhamnosid (astilbin,
46)

[58],[66]

- (2R,3S)-Taxifolin aglycon

(2R,3S)-Taxifolin-rhamnosid
(isoastilbin, 47)

[131]

2.2. Flavonoid-2'-O-monoglycosid

-2'4'6',3,4-
Pentahydroxydihydrochalcon
aglycon

2'4'6'3,4-
Pentahydroxydihydrochalcon-2'-O-
glucosid (48)

2'4'6',3,4-
Pentahydroxydihydrochalcon-2'-O-
galactosid (49)

[26]

3. Flavonoid-3-O-diglycosid

- Quercetin aglycon

Quercetin-rutinosid (rutin, 50)

Quercetin-glucosyl-glucosid (51)

[26]
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Quercetin-galactosyl-galactosid (52)

Quercetin-glucosyl-xylosid (53)

Quercetin-galactosyl-xylosid (54)

[26]

- Kaempferol aglycon

Kaempferol-rutinosid (55)

Kaempferol-glucosyl-xylosid (56)

Kaempferol-glucosyl-glucosid (57)

Kaempferol-galactosyl-xylosid (58)

[26]

4. Flavonoid-3-O-triglycosid

- Quercetin aglycon

Quercetin-glucosyl-xylosyl-xylosid
(59)

Quercetin-glucosyl-(rhamnosyl-
xylosid hodc xylosyl-rhamnosid)*
(60)

[26]

- Kaempferol aglycon

Kaempferol-glucosyl-xylosyl-xylosid
(61)

Kaempferol-glucosyl-(rhamnosyl-
xylosid hodc xylosyl-rhamnosid)*
(62)

[26]

Ghi chu: +: c6 mat hop chat; * : chua xac dinh duoc trinh tu lién két cua cac phan tir duong.
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1.2.1.5. Céc hop chit khdc

chinensis, A. longicarpa [66].

methoxycinnamic (acid ferulic, 65) tir than ré loai A. myriantha.

Acid 2-hydroxyphenylacetic (63) dugc bao cao c6 mat ¢ toan ciy A.

Acid hydrocyanic (64) duoc phan lap tir loai A. chinensis [139].
Nam 2012, Zou Y. [140] d4 tach va xac dinh cdu trac acid 4-hydroxy-3-

3,5,7-trihydroxychromon 3-O-a-L-rhamnopyranosid (eucryphin, 66) la

mot glycosid c6 khung chromon, 1an dau tién duoc phan 1ap va xac dinh ciu trac

tir vo loai Eucryphia cordifolia (Cunoniaceae) [122]. Hop chét 66 ciing duoc

phan 1ap tir than ré loai A. thunbergii va A. chinensis, c6 tac dung lam nhanh
lanh vét bong trén chuot [112],[131].

Bang 1.7.

Mot s6 hop chéat khac phan 1ap tir cac loai thudc chi Astilbe dugc liét ké &

Bang 1.7. Mot s6 hop chat Khac phan 1ap tir cac loai thude chi Astilbe

_?_?_ Tén hop chat Ciu tric hoa hoc TLTK
1 | Acid 2-hydroxy phenylacetic o
(63) on [66]
2 | Acid hydrocyanic (64) N
I [139]
L
3 | Acid 4-hydroxy-3- i
. i . . H;CO \ [141]
methoxycinnamic (acid ferulic, OH
65) Ho
4 3,5,7-trihydroxychromon 3-O-

a-L-rhamnopyranosid

(eucryphin 66)

| [112],[131]
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1.2.2. Thanh phén héa hoc ciia cAy Lac tin phu

Hién nay, ¢ Viét Nam chwa c6 cong trinh ndo nghién ctru vé thanh phan
hoa hoc cua loai A. rivularis. Trén thé gidi ciing c6 mot sb tac gia An Do, Nepal,
Trung Qudc da dé cip dén nhung két qua cong bd con chua nhiéu.

Theo céc cong trinh nghién ctiru da cong bd, phan trén mat dat cia loai A.
rivularis c6 fsitosterol (1), bergenin (25), cac triterpenoid: acid 34
hydroxyolean-12-en-27-oic (4), acid astilbic (6), 34-hydroxyolean-12-en (67) va
cac flavonoid: quercetin (32), azaleatin (70) [43],[142]; tir than ré phan 1ap dugc
hop chét 25 va 3 triterpenoid 4-6 [43].

Nam 2011, Rajbhandari M. [97] nghién ctru phéan 14p cac chit theo dinh
hudng tac dung khang virus ctia cac phan doan cao chiét MeOH tir than ré loai
A. rivularis, két qua phan 1ap va xac dinh duoc cau trac 3 hop chat: (25), dimer
bergenin (68) va hydroquinon S-D-glucopyranosid (arbutin, 69).

Céac hop chat phan 1ap duoc tir loai A. rivularis dugc tong hop tai Bang

1.8.
Bang 1.8. Cac hop chat phan lap tir loai A. rivularis
S6 TT Tén hop chat CAu triic héa hoc TLTK
1 | pSitosterol (1) Céu tric nhu Bang 1.3
2 | Acid 3p-hydroxyolean-12- Cau trac nhu Bang 1.3 [43]
en-27-oic (4)
3 | Acid 3pacetoxyolean-12- Cau trac nhu Bang 1.3
en-27-oic (5)
4 | Acid astilbic (6) Cau triic nhu Bang 1.3
5 | Bergenin (25) Cau trac nhu Bang 1.4
6 | Quercetin (32) Céu triic nhu Bang 1.5 [43],[97]
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7 3/-Hydroxyolean-12-en (&

amyrin, 67) [43]

8 Dimer bergenin (68)
[97]

9 Hydroquinon B-D- on
glucopyranosid (arbutin, 69)

10 | Azaleatin (70) I

O o [142]

OCH; O

Tém lgi: qua tap hop cc cong trinh nghién ctru da cong bd vé thanh phan
hoa hoc cua loai A. rivularis trén thé gidi, thdy rang ciing chira cic nhom chat rat
dac trung cia chi Astilbe 1a cac oleanan triterpenoid c6 nhdém carboxylic & vi tri
C-27, bergenin va flavonoid. Pay la nhiing dir liéu hiru ich trong viéc dinh
hudéng nghién ctru thanh hoa hoc, tic dung sinh hoc cua cay Lac tan phy moc &
Viét Nam.

1.3. TAC DUNG SINH HQC VA CONG DUNG

1.3.1. Tac dung sinh hoc, cong dung ciia mét s6 loai thude chi Astilbe
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1.3.1.1. Tac dung sinh hoc

a) Tdc dung chéng oxy héa, chong viém, giam dau

Theo cong trinh nghién ctru ctia Na M.K. va cs., cao chiét EtOH tir than ré
loai A. chinensis c6 tac dung chdng oxy hoa trén 3 mé hinh thi nghiém: don goc
tu do DPPH, don gbc ty do hydroxyl va tc ché peroxyd hoa lipid 1an luot 13
90,6 £ 1,6%, 42,1 £1,9%, 905+ 1,1% & né)ng do 100 pg/ml. Trong nghién ctu
nay, cao chiét EtOH tir than ré loai A. koreana ciing c6 tac dung chéng oxy hoa
¢ ca 3 mo hinh trén [80].

Tir két qua qua trinh sang loc chdng oxy hoa [80], Na M.K. va cs. nghién
ctru hiéu qua cao chiét EtOH tir loai A. chinensis va A. koreana dbi v6i dap tng
viém gay ra do chiéu tia UV B (35 mJ/cm?). Két qua thdy rang chung c6 hiéu
qua trc ché viém do tic nhan UV B trén té bao siing ngudi bai cac co ché: ngin
can san xuat PG E, (néng d6 PG E, lan luot: 1043,7 + 118,0; 1076,9 + 136,0
pg/ml sau khi dung cao chiét loai A. koreana; A. chinensis véi nong d6 50 ug/ml
trong 24 gio so voi 2225,0 £ 141,2; 2281,1 £ 136,0 pg/ml khong dung cao
chiét); trc ché san xuit NO (ndng do NO sau khi dung cao chiét A. koreana; A.
chinensis 1a 6,25, 12,5, 25,0, 50,0 ug/ml trong 12 gi¢ lan luot: 220,1 + 10,9,
188,9 + 8,5, 150,9 £ 5,2, 1409 = 7,4 uM; 208,3 = 11,1, 185,0 £ 7,5, 154,3 +
6,0, 132,0 £ 8,2 uM so vai 235,0 £ 11,6; 215,3 + 13,8 uM khong dung cao
chiét). Tac dung nay c6 thé do e ché tich lity ROS ndi té bao [81-82].

Nam 2005, Moon T.C va cs. [78] nghién ctru tac dung chdng viém cua
acid astilbic (6) phan lap tir loai A. chinensis, két qua thay rang hop chat 6 tc
ché san xudt leukotrien phu thudc vao 5-lipooxygenase (leukotriene5-
lipooxygenase-dependent leukotriene) trén té bao mast phan lap tir tiy xuwong
chudt theo nong dd véi ICs = 2,1 uM. Ngoai ra, hop chat 6 con @c ché con quin
dau trén chudt gay ra do tiém mang bung chudt dung dich acid acetic 0,7% (tc

ché 47 - 62% & lidu 0,4 - 50 mg/kg) trong khi aspirin dung liéu 200 mg/kg co
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tac dung tc ché 62% .

b) Uc ché enzym PTP 1B, elastase, tyrosinase va a-glucosidase

Theo Na M.K. va cs. [83], cao chiét MeOH tir than ré loai A. koreana c6
tac dung trc ché enzym PTP 1B véi ICso = 22,7 pg/ml. Cao chiét nay duoc phan
doan 1an luot béng cac dung méi Hx, EtOAc, BuOH va nghién ctru tac dung trc
ché enzym PTP 1B, thiy riang phan doan EtOAc c6 tac dung manh nhét véi ICsg
= 9,5 pug/ml. Tir 40, cac tac gia phan 1ap dugc 5 triterpenoid c6 tic dung e ché
enzym PTP 1B véi ICso=4,9 - 12,8 ug/ml.

Lee S.H. va cs. nghién ctru tac dung @ ché enzym elastase va tyrosinase
ctia cao chiét MeOH tir than ré A. chinensis & cac phan doan khac nhau. Két qua
thay rang phan doan nudc c6 tic dung e ché hai enzym tt nhat (ndng do phan
tng 20 pg 155 ul™ e ché enzym elastase 92%; & ndng d6 phan tng 20 pg 150
ul™ e ché enzym tyrosinase nudc 90%) [64].

Niam 2011, Sancheti S. va cs. tién hanh sang loc tac dung trc ché enzym
a-glucosidase cua cao chiét cac cdy thudc cho thay cao chiét MeOH tir than ré
loai A. chinensis (Han Qudc) c6 tac dung trc ché manh enzym a-glucosidase voi
I1Cs0 =30 = 2 pug/ml [104].

¢) Tac dung nhanh lanh vét bong

Cac nha khoa hoc Nhat Ban cho biét cao chiét EtOH va phan doan
tan/EtOAc c6 tac dung nhanh lam lanh vét bong; phan doan khong tan/EtOAc
khong c6 tic dung. Nhom nghién ctru di phan 1ap duoc 3 hop chit bergenin
(25), astilbin (46), eucryphin (66) déu c6 tac dung nhanh lam lanh vét bong vai
EDso lan luot 1a 190, 64, 4 pg/vét bong. Hop chat 66 co tac dung manh nhat
[58]. Co ché tac dung ctia hop chat nay co thé 1a ting sy hinh thanh mach & chd
da bi ton thuong do thiic day qua trinh san xuat VEGF, TGF-B1 (tao ra do ting
biéu hién HIF-1a) ¢ trong té bao simg [112].

d) Tac dung chong nam
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Nghién ctru cia Song Q.Y. va cs. cho thdy cao chiét EtOH 95% tir ré loai
A. myriantha cé tac dung trc ché nam Colletotrichum gloeosporioides (téc do trc
ché: 1,54% & ndng do 1.000 mg/ml trong vong 72 gid). Trong sb 7 triterpenoid
phan lap duoc, acid 35,65,24-trihydroxyurs-12-en-27-oic (22) ¢6 tac dung tc
ché manh nhat C. gloeosporioides (téc d6 wrc ché > 68% & nong d6 100 mg/ml
trong vong 72 gid) va cd pho rong tac dung tre ché cac ndm gay bénh & thuc vat
nhu: Rhizoctonia solani, Fusarium oxysporum f.sp. Niveum, Fusarium
oxysporum f. sp. Cubens, C. gloeosporioides, C. lagenarium, Penicillium
citrinum, Penicillium digitatum véi ECsg trong khoang 13,9 - 34,0 ug/ml [111].

e) Tac dung khang khéi u

Theo nghién ctru ctia Tu J. va cs., phan doan triterpenoid tir than ré loai A.
chinensis khong nhiing c6 tic dung @c ché rd rang sy phat trién cia chudt mang
khéi u ma con ting sinh dang ké té bao lach, ting tac dung té bao NK va mirc do
bai tiét IL-2 bai té bao lach trén chudt mang khéi u, thuc ddy phan (g qua man
kiéu mudn va tang khang luong khang thé anti-SRBC trén chudt khong mang
khéi u. Piéu nay chi ra phan doan triterpenoid cai thién ca hai dap Gng mién
dich té bao dic hiéu, khong dic hiéu va mién dich thé dich [124].

Céc cong trinh nghién ctru dugc 1y vé triterpenoid phan 1ap duogc tir chi
Astilbe cho thdy mot s triterpenoid ¢ tac dung ddc té bao, khang khdi u va gay
cam tng, thuc ddy su chét t& bao ung thu theo chwong trinh trén mé hinh in
vitro. Tac dung khang khéi u ctia céc triterpenoid duogc tong hop ¢ Bang 1.9.

Bang 1.9. Tac dung khang khoi u ciia triterpenoid phéan lap dwoc
tir mgt so loai thudc chi Astilbe

So Tén hop chat Tac dung TLTK
TT
1 | Acid 3Bhydroxyolean- | - Poc manh véi cac dong té bao ung thu

12-en-27-oic (4) ngudi in vitro: HO-8910 (ung thu biéu mo | [115-
budng tring), HeLa (ung thu ¢b tir cung), | 116],
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HL-60 (bénh bach cau cap), COLO-205
(ung thu biéu mo dai - truc trang ngudi)
v6i ICsp 1an lugt 8,01 + 0,89, 3,94 + 0,13,
3,67 0,19, 7,31 £ 0,24 pg/ml.

- Gay cam ung, thic ddy su chét té bao
HO-8910, COLO-205, HeLa theo chuong
trinh.

[123]

Acid 3p-acetoxyolean-

- Poc manh véi cac dong té bao ung thu

12-en-27-oic (5) nguoi in vitro: HO-8910, HelLa, HL-60 | [115]
v6i ICsp lan lugt 12,90 + 1,92, 6,11 +
0,38, 12,55 + 1,27 pg/ml.
Acid astilbic (6) - Poc manh véi cac dong té bao ung thu
nguoi in vitro: HO-8910, HelLa, HL-60 | [115],
v6i 1Cso lan lwot 22,24 + 057, 11,91 + | [137]
1,02, 24,24 + 3,82 ug/ml.
- Uc ché su tiang sinh va gdy cam ung,
thic day su chét té bao COLO-205 theo
chuong trinh.
Acid 38,6B7a- | - Doc véi cac dong té bao SK-N-SH (u
trihydroxyolean-12-en- | nguyén bao than kinh nguoi) va HL-60 c6 [49]
27-oic (8) ¥ nghia véi ICsq 1an luot 12 17,94 va 37,00
ug/ml.
Acid 38,65324- | - Doc véi cic dong té bao SK-N-SH va
trihydroxyolean-12-en- | HL-60 c6 y nghia véi ICs lan luot 1a [49]
27-oic (10) 34,98 va 38,19 pg/ml.
Acid  3p-hydroxyurs- | - Doc manh v61 8 dong té bao ung thu nhu
12-en-27-oic (16) hop chét 19, véi ICsy trong khoang 4 - 8 | [134]

ug/ml.

Acid  3f-acetoxyurs-

- Poc véi dong té bao HL-60 vai ICs =
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12-en-27-oic (17) 5,1 pM. [27]

8 |Acid 3c-acetoxyurs- | - Doc v6i dong té bao HL-60 véi ICsy =
12-en-27-oic (18) 3,9 uM. [27]

9 | Acid 38,6/ | - Doc manh v6i 7 dong té bao ung thu
dihydroxyurs-12-en- ngudi: Beap37 (ung thu biéu mé va), | [134]
27-oic (19) HelLa, HepG2 (ung thu gan), HO-8910,

K562 (bénh bach ciu cap), PAA (ung thu
té bao tuyén phdi), SGC7901 (ung thu
biéu mé da day) va 1 dong ung thu trén
chuot: P388 (bénh bach cau cép) voi ICxy
trong khoang 8 - 19 ug/ml.

- Gay cam ung, thic ddy su chét té& bao
HeLa theo chuong trinh.

10 |Acid 3pacetoxy-6/- | - Doc véi dong té bao HL-60 véi ICsy =
hydroxyurs-12-en-27- | 9,6 uM. [27]
oic (20)

11 | Acid 38,65,24- | - Doc véi cac dong té bio SK-N-SH va
trihnydroxyurs-12-en- HL-60 c6 y nghia vdi ICsg lan luot 1a [49]
27-0ic (22) 31,82 va 10,19 pg/ml.

12 | Acid 38,68, 7a- | - Doc voi cac dong té bio SK-N-SH va
trihydroxyurs-12-en- HL-60 c6 y nghia vdi ICg lan luot 1a [49]
27-oic (23) 44,28 va 19,04 ug/ml.

1.3.1.2. Cong dung

Céc loai A. rivularis, A. japonica, A. chinensis, A. thunbergii dugc nguoi

Trung Hoa goi 1a Hong thang ma (Hong Shengma), ngudi Nhat goi 1a Aka-

Shouma, sir dung 1am thudc chita bénh thay thé vi thudc “Thang ma” [58],[89].

Hong Thiang ma dugc sir dung dé diéu tri vét thuong, bam tim do chan thuong,

dong vat can, hoai tir do té cong, vét bong, viém da do nhiém trung, chira phong
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thap, dau dau, dau da day,...[58],[89].
1.3.2. Tac dung sinh hoc, cong dung cua ciy Lac tan phu
1.3.2.1. Tac dung sinh hoc

a) Tdc dung chéng oxy héa, chong viém

Nam 2009, Madal P. va cs. [73] nghién ciru kha niang chong oxy hoa in
Vitro ctia cao chiét MeOH tir than ré loai A. rivularis & cac phan doan ria giai
sdc ky cot voi cac dung méi khac nhau, thdy ring ndng d6 100 pg/ml & phan
doan rira giai diethyl ether trong EtOAc c6 kha ning don gbc tu do 1,1-
diphenyl-2-picrylhydrazyl (DPPH) la 95,23%; phan doan rira giai aceton trong
EtOH c6 tac dung don gbc O, 13 80,4% so voi quercetin va phan doan rira giai
EtOH trong MeOH c6 tac dung chong peroxid hoa lipid 12 45,83% so véi
cucurmin. Ciing trong nghién ciru nay, hon hop 4 phan doan rira giai c6 kha
nang don géc tu do DPPH > 90% duoc thur tdc dung chéng viém trén mo6 hinh
gay phl ban chan chudt bang carrageenan. Két qua véi lidu 200 mg/kg sau 24
gid ty 1& e ché 1a 56,2% (ibuprofen & lidu 20 mg/kg sau 24 gid ty 16 tc ché 1a
48,18%).

b) Tac dung khang khudn, khang virus, doc voi té bao

Nam 2009, Rajbhandari M. va cs. [96] nghién ctu tac dung chdng virus
ctia cao chiét MeOH tir 47 loai thudc 27 ho thuc vat duoc st dung trong y hoc
co truyén Nepal. Két qua nghién ctru cho thay chi c6 cao chiét than r& loai A.
rivularis va Bergenia ciliata c6 tac dung manh nhat chdng lai HSV-1 véi ICs <
6,25 pg/ml, Human influenza A véi ICs lan luot < 6,25 va 9,0 pg/ml ¢ ndéng do
khong doc véi té bao.

Nam 2012, Adhikari P. va cs. [20] nghién ctru tic dung khang khuan, doc
v6i té bao cua cao chiét MeOH tir than ré loai A. rivularis, két qua cho thay c6
tac dung khang khuan manh E. coli (MIC = 0,011 mg/ml), doc nhe té bao (doc
v6i 4u tring tom bién: LCso = 92,01 pg/ml).
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¢) Tdc dung chong loét dwong tiéu héa

Nghién ctru cia Mitra P. va cs. vé tac dung chéng loét dudng tiéu hoa cla
cac phan doan tach bang TLC tir cao r& A. rivularis trong MeOH trén cac mo
hinh gy loét da day chudt bang EtOH, indomethacin, acid hydrocloric, stress do
phai boi, that mén vi va mo hinh giy loét ta trang chudt bang cysteamin, so sanh
v6i omeprazol. Két qua thdy rang c6 mot phan doan c6 tic dung chdng loét
duong tiéu hoa chudt trén tit ca cac mo hinh nghién ctru, tuy nhién van kém so
v&i omeprazol [76].
1.3.2.2. Cong dung

a) Tinh vi, tac dung

- R&, than ré co vi cay, hoi dang, tinh am, co tac dung hanh khi, chi thong,
hoat huyét, tan &, khu phong trir thap [5],[142].

- Toan cay khu phong trir thap [5].

b) Cong dung

- Theo y hoc ¢6 truyén Trung Qudc: than ré Lac tan phu duoc goi 1a Hong
thang ma, dung dé thay thé vi thuéc Thang ma [58],[126].

R&, than ré Lac tan phu chita tri chang ngd sung dau, phong thap nhic
moi, viém da day man tinh, 16 chay nudce vang (hoang thuy sang) [5],[89],[126],
[142]. Ngoai ra, mot s6 dan toc ¢ tinh Van Nam - Trung Qudc con dung than ré
Lac tan phu chira bénh tim do phong thap, vét thuong chay mau ngoai da; ré
chira bénh lao, viém gan, kiét li, bénh vo sinh, vét thuong bam tim, sa tir cung
[126]; r&, than, toan cay chita viém khop dang thap, ching sung dau do bi ngé,
viém da day, trang gi6, dau lung [63],[68].

- Céc dan toc o day nGi Himalaya thuoc Nepal, An P sir dung Lac tan
phu dé chira bong gan, sung co, giam dau trong dau dau, dau ring, dau nhtrc co
thé, sot, budn nén, chdng mat, co that tir cung sau khi sinh, i, ia chay, dau da
day, chay mau, vang da, vo sinh, thudc bo trong truong hop co thé suy nhugc,
rbi loan kinh nguyét, kich thich tinh duc [19],[25],[34],[43],[51],[70-72],[94].
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¢) Cach dung, liéu dung

- Dich toan cay dap chita bong gan, sung co [71-72].

- R&, than, toan cay: dung dang séc, nudc tim chita viém khép dang thap,
chiing ngé sung dau, viém da day, tring gio, dau lung [63],[68]. Than ré ding
sac udng 9 - 15 g hodc ngam ruou [142].

- Than ré duoc nhai nhu nhai trau cau va giam dau [34].

- Dich ép cua ré, hoic bot tron véi mat ong udng dé phuc héi stc khoe sau
khi sinh hodc cam chay mau kinh nguyét qua mac. Udng 6 thia ca phé dich nay
x 3 lan/ngay trong trudng hop loét duong tiéu hda, ia chay, li [72].

- Bot ré& dugc udng véi nude ndng hoic vai sita diéu tri cac triéu chung
s6t, buon ndn/chong mat, dau dau va vo sinh, vang da [43],[51].

- Mot vai manh than ré tuoi duoc st dung dudi dang tra thudc hoic thude
dap hoic dudi dang bot dé diéu tri dau rang, dung dén khi khoi. Mot vai manh
than ré sac thubc ubng 1 - 2 lan/ngay dé diéu tri dau ngudi trong lic sinh; tiép
tuc dung vai ngay dén khi khoi. Thudc sic ciing duoc ding 1 - 2 ngay dé cam
chay méu noi tang, giam dau. Tron 1 thia ca phé bo véi 100 gam than ré uéng 1
- 3 lan/ngay x 3 ngay trong khi sinh dé giam su co that tir cung. Vo ré duoc sir
dung dé diéu tri dau nguoi, réi loan kinh nguyét. La duoc dung dé 1am sach mau
[70].
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CHUONG 2. NGUYEN VAT LIEU, TRANG THIET BI
VA PHUONG PHAP NGHIEN CUU

2.1. NGUYEN VAT LIEU, TRANG THIET BI NGHIEN CUU
2.1.1. Nguyén liéu nghién céu

Nguyén liéu nghién cau la cay Lac tan phu (Astilbe rivuralis Buch.-Ham.
ex D. Don), moc tu nhién ¢ vung ndi cao xa Ban Khoang, huyén Sa Pa, tinh Lao
Cai. Thu hai toan bd cay Lac tan phu vao thang 8, 11/2010; thang 7, 9/2011;
12/2013, ria sach. LAy riéng phan trén mat dat (14 kép, than khi sinh) va dudi
mat dat (than ré, ré), say kho & nhiét do 50 °C, tan nho.

2.1.2. Pong vat, té bao thi nghi¢m

- Chudt nhat trang chiing Swiss, ca hai giéng, can nang tir 18 - 22 g, khoe
manh do Vién V¢ sinh dich t& Trung wong cung cip. Pong vat gidng duc dung
cho thi nghiém danh gia tac dung duoc 1y, dong vat gidng cai dung cho thu
nghiém doc tinh cp.

- Chuot céng tréng chung Wistar, giéng duc, 8 - 10 tuan tudi, can nang tu
140 - 160 g, khoe manh do Hoc vién Quén y cung cap.

Dong vat dugc nuodi 6n dinh voi diéu kién phong thi nghiém B moén
Duogc luc, Truong DPai hoc Dugc Ha Noi it nhat 5 ngay trudc khi thuc hién
nghién ctru. Pugc nudi dudng bang thic in tiéu chuan do Vién Vé sinh dich té
Trung wong cung cap, udng nude ty do.

- Nguyén bao co chuot C2C12 (Mouse muscle myoblasts C2C12) cua
hang ATCC (Manassas, VA, My).

2.1.3. Thudc thir, héa chit, dung moi

- DPPH, xanthin, insulin, 2-deoxy-glucose, carrageenan, xanthin oxidase
(X0), 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromid (MTT) cua
héng Sigma Aldrich (My).

- Nitroblue tetrazolium (NBT) ctia hang Merck (Dtrc).
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- Indomethacin, prednisolon, codein phosphat: dat tiéu chuan DDVN IV,

- Moi trudng nudi cdy té bao: Dulbecco's modified Eagle’s medium
(DMEM), fetal bovine serum (FBS) ctia hang Gibco BRL (Grand Island, NE, M¥).

- 2-Deoxy-[*H]-glucose cta hing PerkinElmer Life Sciences (Boston,
MA, M9).

- Rosiglitazon cta hing Masung & Co., Ltd (Seoul, Han Qudc).

- Cac hoa chat, dung moi khéc dat tiéu chuan phan tich hoic DDVN IV.
2.1.4. May méc, thiét bj

- Quan sat, phan tich hoa, qua, hat, ti€éu ban thuc vat, chup anh truc tiép
trén kinh hién vi Leica Wetzlar GmbH, kinh soi ndi Krussoptroni, may anh k¥
thuét s6 Canon shot S400 tai Bo mon Thuc vat - Truong Pai hoc Dugc Ha Noi.

- May do phd UV: UV-1800 (Shimadzu, Nhat Ban); may cit quay chan
khong: Buchi Rotavapor R220 va R210 (Thuy Si), Khoa Hoa phéan tich - Tiéu
chuan, Vién Duoc liéu.

- May do phd hdng ngoai: Impact 410 Nicolet (M¥), Vién Ho4 hoc, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam; Thermo Nicolet 380 (M¥), Truong
Pai hoc Qubc gia Chung Nam (Han Quéc); IR Affinity -1 (Shimadzu, Nhat
Ban), Truong Cao diang Duoc Phi Tho.

- May do pho khéi lugng ion hda phun mu dién tir (ESI-MS): Agilent
1100 LC/MSD Trap SL (M¥); may do phd khdi lugng ion hda phun mu dién tir
phan giai cao (HR-ESI-MS): FT-ICR-MS Varian 920-MS (My¥), Vién Hoa hoc,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam va JMS 700 Mstation (Nhat
Ban), Truong Pai hoc Québc gia Chung Nam (Han Qudc).

- May do nhiét d6 nong chay: Stuart SMP 10 (Anh); ti say chan khong:
Labtech LVO-2040 (Han Quéc), Truong Cao dang Dugc Pha Tho.

- Phan cuc ké: Jasco P-2000 (Nhat Ban); may sic ky 16ng hiéu ning cao
(HPLC): Gilson UV/VIS 155, str dung c6t YMC Triart C18 (5 um, 250 mm X

4,6 mm); may doc vi dia: Tecan microplate reader (Mannedorf, Thuy Si), Khoa
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Dugc - Truong Pai hoc Qudc gia Chung Nam (Han Qudbc).

- Méy do phd cong hudng tir hat nhan: Bruker AM500 FT-NMR (My),
Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam; Bruker DMX
300, Bruker DMX 600 (Puc), Truong Pai hoc Qudc gia Chung Nam, Héan
Qudc.

- May do thé tich chan chudt Plethysmometer (Ugo Basile, Y); may do
dau dung mam néng (Ugo Basile, Y), B6 mén Duoc luc - Truong Pai hoc Dugc
Ha Noéi.

2.2. PIA PIEM NGHIEN CUU
2.2.1. Nghién ctru thue dia

Xa Ban Khoang, huyén Sa Pa, tinh Lao Cai.
2.2.2. Nghién ctru trong phong thi nghiém

- Nghién ctru thuc vat: B0 mon Thyc vat - Truong Pai hoc Dugc Ha Noi;
Khoa Hoa phan tich - Tiéu chuan, Khoa Tai nguyén Dugc liéu - Vién Dugc liéu;
Phong Thuc vt - Vién Sinh thai va Tai nguyén sinh vat.

- Nghién ctru vé héa hoc: Khoa Hoéa phan tich - Tiéu chuan, Vién Dugc
liéu; Truong Cao dang Dugc Phu Tho; Trung tim cac phuong phap phd ung
dung, Vién Hoa hoc - Vién Han lam Khoa hoc va Cong ngh¢ Viét Nam; Khoa
Duoc - Pai hoc Quéc gia Chung Nam (Han Qudc).

- Nghién ctru vé duoc 1y:

+ Panh gia tac dung chong oxy hoa: Khoa Hba phan tich - Tiéu chuan,
Vién Duoc licu;

+ Thir doc tinh cdp, danh gia tac dung chong viém, giam dau: B6 mon
Duoc luc - Truong Pai hoc Dugc Ha Noi,

+ Panh gia tac dung lam ting cuong hap thu glucose: B mon Dugc 1y,
Khoa Duogc - Pai hoc Quéc gia Chung Nam (Han Quéc).

2.3. PHUONG PHAP NGHIEN CUU

2.3.1. Nghién cttu vé thue vat hoc
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2.3.1.1. Méu tiéu ban thwc vit

Theo phuong phép thu thap va lam mau thyc vat hién hanh. Trong do,
mau dugce ldy ca ciy, di cic bd phan. Mau duogc 14y vao 2 thoi ky cdy dang co
hoa va khi c¢6 qua gia, gdm céc 1an thu thap vao thang 8, 11 nam 2010 va thang
7, 9/2011. Noi léy mau: xa Ban Khoang, huyén Sa Pa, tinh Lao Cai. Mau duoc
ép, sdy kho va khau trén bia ctng theo quy dinh.

C4c mau tiéu ban duoc luu trit tai: Phong thuc vat - Vién Sinh thai - Tai
nguyén sinh vat, sé hiéu: Pham Quéc Tuan 001; Khoa Tai nguyén Duoc liéu -
Vién Duoc liéu, s hiéu: Phamquoctuan 02.
2.3.1.2. Xadc dinh tén khoa hoc

Theo phuong phap so sanh hinh thai, duwoc dbi chiéu boi cac khod phan
loai dén loai va thit (var.) cta chi Astilbe Buch.-Ham ex D. Don, ho
Saxifragaceae trong cac bd Thuc vat chi Trung Qubc [129], Pakistan [144], An
Po thudc Anh [47], An Do [40]; Cay co Viét Nam cia Pham Hoang Ho [9]....

Viéc tham dinh lai két qua xac dinh tén khoa hoc cac mau thu thap, dugc
thuc hién boi:

- Mot sb chuyén gia vé phan loai thyc vat & Viét Nam: tai phong Thuc vat
- Vién Sinh thai va Tai nguyén sinh vat (Vién Han 1am Khoa hoc va Cong ngh¢
Viét Nam) va Khoa Tai nguyén Dugc liéu - Vién Dugc liéu;

- Pdi chiéu vé6i cac miu cung loai da dugc xac dinh, dang duoc luu trir tai
Bao tang thuyc vat - Vién Sinh thai va Tai nguyén sinh vat va qua website ctia
Kew Royal Botanic Gardens.
2.3.1.3. Nghién cu gigi phdu

Theo phuong phap nghién cttu hinh thai giai phau thyuc vat, bao gom cac
bo phan than (than khi sinh, than ré), l1a chét va ré. Céc tiéu ban giai phau dugc
lam theo phuong phap nhudém kép (d6 carmin va xanh methylen) [2],[4]. Quan
sat dudi kinh hién vi soi néi va chup anh bang may anh ky thuat sé.

2.3.2. Nghién ciru vé hoa hoc

44



2.3.2.1. Phwong phap dinh tinh

Chiét xuat, dinh tinh so b cac nhom chat theo phuong phap phan tich
sang loc cac nhoém hop chét thién nhién c6 trong duge liéu bang cac phan tmng
héa hoc va TLC [8],[16],[30],[75].
2.3.2.2. Phwong phdp chiét xudt, phéin ldp cdc hop chit

- Duoc liéu duoc chiét bﬁng MeOH, phan doan béng cac dung méi co6 do
phan cuc tang dan [8].

- Phan 14p céc chat bang sic ky cot (CC): chat hdp phu la silica gel pha
thuan (230 - 400 mesh, Rankem - An D6 va 70 - 230 mesh - Merck); pha dao
YMC RP-18 (30 - 50 um, Fuji Silysia Chemical Ltd., Nhat); Sephadex LH20
(Amersham Biosciences). Theo ddi cac phan doan sic ky bang TLC, thuc hién
trén ban mong trang sin pha thuan silica gel 60 Fysss (Merck), pha dao RP-18
F,ss (Merck). Phat hién cac chat: phun dung dich acid sulfuric 10%/EtOH va ho
noéng; soi dén tr ngoai ¢ hai budc soéng 254 nm va 366 nm [8],[28],[105].

- Phan lap bang MPLC: sir dung may Biotage Isolera™, pha dao Cyg
SNAP Cartridge KP-Cyg-HS, pha thuan SNAP Cartridge KP-Sil (340 g, Biotage
AB, Uppsala, Thuy Dién), téc d6 dong 80 ml/phut, budc séng phat hién 210 nm
va 254 nm.
2.3.2.3. Phwong phdp xdc dinh ciu triic hod hoc cdc hop chit

Xac dinh cau triac cac hop chat phan 1ap dugc dua trén cac tinh chat vat 1y:
nhiét d6 nong chay, goc quay cuc riéng ([o]3); cac phuong phap phd bao gdm:
pho tir ngoai kha kién (UV-Vis), ph6 hong ngoai (IR), pho khdi lugng (MS, HR-
MS), ph6 cong hudng tir hat nhan mot chiéu (*H, *C NMR va DEPT), hai chiéu
(COSY, NOESY, HMQC, HSQC, HMBC) [4],[8],[10],[12],[92].

2.3.3. Nghién ciru tac dung sinh hoc
2.3.3.1. Mdu nghién ciru
- Cao chiét bang EtOH tir phan dudi mat dat Lac tin phu (CDMPLTP)
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[chiét 3 14n], siy dén khdi luong khong doi (hiéu sudt chiét: 6,42%, do am:
1,5%). CDMBPLTP duogc phén tan tro lai bang natri carboxymethyl cellulose (Na
CMC) 0,5% (hodc v6i nude trong thir nghiém xac dinh doc tinh cp) véi lidu
phu hop dé cho chuét thi nghiém ubng.

- Cac hop chat tinh khiét phan 1ap duoc tt CDMBLTP.
2.3.3.2. Xdc dinh déc tinh cdp

e Phurong phdp nghién ciru [3],[7]: chudt nhat tring c6 khéi luong 18 - 22
g, khoe manh, giéng céi, duoc chia ngiu nhién thanh cac 16, mdi 16 10 con. Dé
chudt nhin d6i 12 gid va udng nude tuy thich truéc khi thi nghiém. Dung kim
dau tu cho chudt udng CDMBPLTP theo mirc liéu ting dan quy dinh cho timg 10,
mdi 1an khong qua 0,2 ml/10 g thé trong. Theo ddi chudt lién tuc trong vong 6
gid, ti 1& chét trong 72 gid va cac dau hiéu khac trong vong 7 ngdy sau khi dung
ché pham thtr.

e Cdc chi tiéu theo doéi bao gom:

- Tinh trang chung cua chudt: hoat dong tu nhién, tu thé, mau séc (miii,
tai, duoi), 1ong, phan, nudc tiéu.

- Ty 1& chudt chét trong 72 gid va cac dau hiéu khac trong vong 7 ngay
sau khi thir nghiém.

- Xac dinh LDsg (néu c6): Theo phuong phap Litchfield-Wilcoxon [7].
2.3.3.3. Pdnh gid tic dung chong oxy héa

a) Pdanh gid kha nang don goc tw do DPPH

e Phuwong phdp nghién ciru [75],[80],[93]: pha mau thir trong MeOH, sau
d6 cho vao 6ng nghiém hdn hop gdm 10 pl dung dich mau thir, 990 pl dung dich
DPPH trong MeOH 50 pg/ml dé dugc ndng do chinh xac khoang 5, 10, 20, 40,
80 pug/ml. Tron hdn hop trong khoang 1 phut rdi dé yén trong 30 phut trong
bong t6i, nhiét d6 thudng. Dung dich sau khi phan tmg dugce do mat d6 quang &

budc song 517 nm (ODsy7). Lam ddng thoi mau thir va mau ching (1.000 pl
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dung dich DPPH 50 ug/ml).

Mau ddi ching dwong dung 10 ul dung dich quercetin, 990 ul dung dich
DPPH trong MeOH 50 pg/ml dé duoc néng do quercetin 1a 0,1875, 0,375, 0,75,
1,50, 3,0, 6,0 ug/ml.

e Tinh todn két qua: % trc ché DPPH cia mau thir duoc tinh toan theo
cong thure sau:

| (%) = [(OD¢, — ODy,)/ODg¢] x 100

- 1 (%): Phan trim (rc ché DPPH cta mAu thu.

- OD¢y, ODy: Mat d6 quang ciia mau chiing, mAu thir,

b) Panh gid kha nang don goc tw do superoxid (0,7)

o Phuong phap nghién curu [93]:

Hon hop phan tng bao gdm 460 pl dung dich dém phosphat (pH 8.0)
chtra 0,1 mM EDTA, 10 pl dung dich miu thir pha trong DMSO (ndng do cudi
cung chinh x4c khoang 100, 10, 1, 0,5, 0,1 pg/ml), 10 ul dung dich xanthin 5
mM, 10 ul dung dich NBT 5 mM, cubi cing thém 10 pl dung dich XO (4,2
mlU). Tron déu hdn hop trong khoang 1 phut rdi dé yén trong 5 phit tiép theo &
nhiét d6 phong cho phan tmg xdy ra. Po OD cuia hon hop & budc song 560 nm
(ODsgo). Lam dong thoi v6i mau thir 1a mau chiung 10 pl DMSO nhung khong
chira mau thi nghiém.

Mau ddi ching dwong: 10 pl dung dich quercetin ciing nong d6 voi mau
thur trong DMSO.

o Tinh todn két qua: Kha ning (%) don gbc tu do O,™ dugc tinh toan theo
cong thure sau:

| (%) = [(OD¢, — ODy,)/OD¢] x 100

- 1 (%): Kha ning (%) don gbc tw do O," ctia miu thur.

- OD¢h, ODgh: Mat @6 quang ctia mau chirng, mau thir.

2.3.3.4. Xdc dinh hoat tinh trc ché hoat dpng enzym xanthin oxidase

e Phuwong phap nghién cuu: St dung phuong phap xac dinh hoat tinh rc
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ché hoat dong XO [87].

Tién hanh twong ty nhu phuong phap danh gia tac dung don gbc tu do
0," & trén, nhung khac 1a hoén hop phan tmg khéng chira 10 pl dung dich NBT 5
mM ma thay bang thém 10 ul dung dich dém phosphat. Do OD ctia hdn hop ¢
budc song 290 nm (ODyg).

Mau ddi chting dwong: 10 pl dung dich quercetin cing néng do v6i mau
thur trong DMSO.

e Tinh todn két qua: Hoat tinh e ché XO cua mau thir duoc tinh toan
theo cong thirc sau:

| (%) = [(OD¢, — ODy,)/OD¢] x 100

- | (%): Hoat tinh trc ché XO ctia mau th.

- OD¢pn, ODy: Mat d¢ quang clia mau chtmg, mau thir.
2.3.3.5. Pdnh gid tic dung chéong viém

a) Panh gid tdc dung chong Viém cdp trén mé hinh gdy phi ban chén
chudt bang carrageenan

e Thiét ké cac mitc liéu thir nghiém tac dung chong viém cdap

Thue nghiém danh gia tac dung chdng viém cap trén mé hinh gy phu ban
chan chudt bang carrageenan dugc st dung dé danh gia tic dung chéng viém,
dong thoi dé lua chon murc licu t6i uu thé hién tac dung dugc 1y cia CDMBLTP
ap dung cho cac nghién ctru tiép theo. Cach tinh cac mirc liéu thir nhu sau:

Liéu dung theo kinh nghiém trén nguoi: 10 - 20 g dugc liéu/ngudi (50
kg)/ngay, tuong duong 0,2 - 0,4 g duoc liéu/kg/ngay.

Liéu quy d6i trén chudt cong (gip 6,47 lan liéu nguoi) [6]: 1,29 - 2,58 g
dugc lidu/kg chudt. Do hiéu suat chiét cao 14 6,42%, liéu trén chudt tinh theo mg
cao kho: 83 - 166 mg cao/kg chudt.

Tir d6, thiét ké cac murc lidu thir trong thyc nghiém nay 1a: 80, 160, 320
mg cao/kg chudt twong duong vai 1,25, 2,5, 5,0 g dugc liéu/kg chudt.

e B6 tri thi nghiém: St dung mé hinh gay phu bing carrageenan theo
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Winter [127].

Chudt cbng trang duc duoc chia ngiu nhién thanh cac 16:

- L6 chimg: udng dung moéi Na CMC 0,5%.

- L6 ddi chiéu: uéng indomethacin trong Na CMC 0,5% liéu 10 mg/kg.

- Céc 16 thir: udng ché pham thir la CDMBLTP trong Na CMC 0,5% voi
cac muc lidu thi: 80 mg/kg (1,25 g dugc lidwkg); 160 mg/kg (2,5 g duoc
liéu/kg); 320 mg/kg (5,0 g dugc liu/kg).

Pong vat thi nghiém dugc udng dung mdi pha thubc hodc ché pham
nghién ctru v6i ciing thé tich 1 ml/100 g chudt vao mot gid nhat dinh hang ngay
trong vong 5 ngay trudc khi 1am thyc nghiém. Trudc khi dung thube 1,5 gio,
chuét khong duoc an nhung dugc udng nude binh thudng. Ngay tht nam, st
dung may do thé tich chan chudt Plethysmometer dé do thé tich ban chan sau
phai ctia timg chudt. Sau khi udng dung méi, thubc ddi chiéu hodc ché pham
nghién ctru lan cudi cung, chudt duogc tiém 0,1 ml dung dich carrageenan 1%
trong nudc mudi sinh 1y vao dudi da gan ban chan sau phai. Po thé tich ban
chan sau phai ctia timg chudt vao céac thoi diém 1, 3, 5, 7 gio sau khi gay viém.

o Ky thudt do do phu ban chan chuot

Dung but danh ddu c¢d dinh mit bén khép gdi chan sau phai cua chudt.
Nhiing ban chan sau phai vao dung dich do dén dung vi tri d3 danh dau, doc két
qua hién thi trén thiét bi do. K§ thuat do duoc thuc hién boi cung mot ki thuat
vién va 1a phép do mu (k¥ thuat vién bj 1am mu vé cac 16 dong vat thi nghiém).

e Théng sé ddanh gid

- Thé tich ban chan sau phai ciia timg chuot.

- Mttic d6 phu ban chan sau phai cua tung chudt dugc tinh theo cong thuc
[100],[103]:

AV (%) = [(Vi— V,)/V,] x 100
+ AV: Mirc d6 phii chan chut tai thoi didm t gio sau khi gy viém.

+ Vo, Vit Thé tich ban chan chudt trudce khi gdy viém va tai thoi diém t gio sau khi gay
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viém.

- % trc ché phu ciia cac 16 thir so v6i 16 chimg duogc tinh theo cong thirc:

I (%) = [(AVch — AVi)/AV] x 100

+ 1 (%): Phan tram tc ché phu cta 16 thir so v6i 16 ching tai cung thoi diém.

+ AV¢h, AVi: Mtic @6 phu chan chudt trung binh & 16 chung va 16 thu.

Dua trén phﬁn tram tc ché phu tai cac thoi diém thuc nghiém cta cac mirc
lidu thtr, tir d6 chon ra liéu thir phtt hop nhét cho cac nghién ctru tiép theo.

b) Bdnh gid tic dung chéng viém mgn trén md hinh gay u hat thuc
nghiém bang vién bong

Tac dung chéng viém man cua CDMDPLTP duoc tién hanh theo phuong
phap gay u hat thuc nghiém bang vién bong [125].

o Chudn bi vién bong, dung cu va diéu kién phcfu thuat

Dung bong nha khoa, can 20 mg réi vé thanh vién. Nhing cac vién bong
vao dung dich carrageenan 1% trong nudc mudi sinh 1y. Say khé qua dém va
nhung vao dung dich khang sinh trudc khi cay.

Tiét tring dung cy md, ngdm dung cu mo trong coc dung EtOH 90%.

e Bé tri thi nghiém

Chudt cong trang duoc nudi 6n dinh trong diéu kién phong thi nghiém,
duoc chia ngau nhién thanh cac 16:

- L6 chimg: udng dung méi Na CMC 0,5%, thé tich 1 ml/100 g chudt.

- Lo ddi chiéu: udng prednisolon trong Na CMC 0,5% liéu 5 mg/kg, thé
tich 1 ml/100g chuét.

- L6 thir: udng ché pham thir 3 CDMBLTP pha trong Na CMC 0,5% véi
muc liéu thir 80 mg/kg, thé tich 1 m1/100 g chudt.

Sau khi udng dung méi, thudc ddi chiéu va ché pham thir 30 phut, chudt
dugc gy mé bang thiopental. Cao sach 16ng ving lung phia trén, st tring bang
betadin 10%, dung miii kéo baAm mot 16 nhod & da, ludn hai miii kéo qua 16 thung,

tach ky dé da khong dinh vao co rdi cdy vién bong vao noi di boc tach da.
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Chuot duoc ubng dung moéi, thude ddi chiéu va ché pham thir hang ngay trong 7
ngay lién tuc. Dén ngay két thuc thyc nghiém, sau khi udng thude 1an cubi cing
5 gi0, giét chudt bang ether, boc tach u hat dudi da lung.

Can ngay khdi luong u hat tuoi.

Say kho u hat dén khdi luong khong doi. Can khdi lugng u hat kho.

e Théng so danh gid

- Khéi luong u hat tuoi/khd cta timg chudt (sau khi da trir khoi luong
trude khi ciy).

- Ty 1& % d0 giam khoi luong u hat cta 16 thir so v6i 16 chimg biéu thi
theo cong thirc sau:

X% = [(Mcy, —My) / M,]%x100

+ X% : Ty 1& % giam khéi luong u hat cta 16 thir so véi 16 chimg.

+ Mcn: Khéi lwong u hat trung binh cta 16 ching.

+ My, : Khéi lugng u hat trung binh cua 16 thr.
2.3.3.6. Pdanh gia tac dung gidm dau

a) Panh gia tac dung gidm dau trung wong trén mé hinh mam nong

e Bo tri thi nghiém

Str dung md hinh mam néng dé danh gia tac dung giam dau trung wong
[125]. Pt ting dong vat 1én may do phan xa dau bang mam néng ¢ nhiét do on
dinh trong khoang 55 - 56 °C. Sir dung dong ho trén thiét bi dé xac dinh thoi
gian phan Gng dau cua tung chudt (khoang thoi gian tinh tr lac dat chudt 1én
mam néng dén khi chudt c6 phan tng liém chan sau hoic nhay 1én cao dé tim
cach trén khoi tim kim loai nong). Chi chon nhiing chuét c6 thdi gian phan ung
dau tir 8 dén 30 gidy. Chudt nhat tring duc dugc chia ngu nhién thanh cac 16:

- L6 chimg: udng dung méi Na CMC 0,5%.

- L6 ddi chiéu: ubng codein trong Na CMC 0,5% liéu 60 mg/Kg.

- Céc 16 thir: ubng ché pham thir 13 CDMBLTP pha trong Na CMC 0,5%

v6i cac muc lidu thar 80 mg/kg.
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Pong vat thi nghiém dugc udng dung mdi pha thubc hodc ché pham
nghién ctru véi ciing thé tich 0,2 ml/20 g chudt vao mot gid nhat dinh hang ngay
trong vong 5 ngdy trudc khi lam thyc nghiém. Trude khi dung thube 1,5 gio,
chudt khéng dugc an nhung duoc uéng nudc binh thuong. Ngay thir nim, sau
khi ubng thudc 90 phdt, sir dung mam néng dé xac dinh thoi gian phan tmg dau
cua tung chuot.

o Théng sé danh gid

Thoi gian phan Gng dau binh thuong va sau khi dung thudc cia timg
chuot.

b) Pdnh gid tac dung gidm dau ngoai vi trén mé hinh gdy dau quan bang
acid acetic

e Bé tri thi nghiém

Str dung md hinh gy dau quin dé danh gia tic dung giam dau ngoai vi
[125]. Chudt nhat trang duc duoc chia ngiu nhién thanh cac 16:

- L6 chimg: udng dung mdi Na CMC 0,5%.

- L6 ddi chiéu: uéng indomethacin trong Na CMC 0,5% liéu 10 mg/kg.

- Céc 16 thir: uong ché pham the CDMBLTP pha trong Na CMC 0,5% voi
cac muc lidu thir 80 mg/kg.

Pong vat thi nghiém dugc udng dung modi pha thubc hodc ché pham
nghién ctru voi cung thé tich 0,2 ml/20 g chudt vao mot gio nhat dinh hang ngay
trong vong 5 ngay trudc khi 1am thyc nghiém. Trudce khi dung thube 1,5 gio,
chudt khong dugc an nhung duoc uéng nudc binh thuong. Ngay thir nam, sau
khi ubng thudc 2 gio, tiém mang bung dung dich acid acetic 1% véi thé tich 0,2
ml/20 g chudt cho tit ca cac chudt. Ngay sau khi tiém, dém con quin dau cia
timg chudt trong ting 5 phat mot cho dén phut thi 30.

Con quan dau duoc tinh khi toan than chudt vuon dai, 2 chan (hodc 1
chan) sau dodi ra sau, udn cong ngudi, bung cham sat vao san hodc chudt xoin

minh sang mdt bén hodc bung chuot bi co that rat manh.
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e Théng so danh gid

- S6 con quin cua timg chudt & cac thoi diém.
2.3.3.7. Thir tc dung 1am ting cwong hdp thu glucose

a) Nudi cdy va biét héa té bao

Nguyén bao co chudot C2C12 dugc nuodi trong moi truong DMEM chira
10% FBS ¢ trong ti 4m 37 °C ¢6 khi quyén chira 5% CO,. Cac nguyén bao hop
lai dugc biét héa boi u trong DMEM chira 1% FBS. Sau d6 moi truong dugc
thay thé hang ngay dén ngay thur 4 [46],[90]. Cac hop chéit duoc hoa tan trong
DMSO va ndng d6 cubdi cung cia DMSO trong moi trudong khéng vuot qua
0,3%.

b) Xéc dinh déc té bao

Tac dung doc té bao ctia chat thir duoc xac dinh bang cach dung MTT dé
dinh lugng té bao sdng. Trong cac dia nudi cdy 96 giéng co chira té bao soi co
chudt C2C12 di biét hoa dugce thém vao cac hop chat c6 nong do6 khac nhau
hodc digitonin 100 pg/ml nhu 1a chat ddi ching doc té bao. Cac té bao dugc U
trong 24 gio & 37 °C va thudc thir MTT (5 mg/ml) duoc thém vao mdi giéng.
Sau 2, 4 gio, thém 200 pl DMSO dé pha v& té bao va hoa tan cac tinh thé
formazan tao thanh do té bao song khir héa MTT. Pinh lugng formazan bang
cach do OD & budc song 562 nm (ODsg;) [46]. Lam song song mau trang
(khong 1 té bao véi thude) va miu cé thir thude (c6 G té bao véi thude thir). Két
qua dugc tinh theo cong thirc:

Tac dung doc té bao duogc biéu thi bang ty 18 % té bao sdng giam, duoc
tinh theo cong thirc sau:

| (%) = [(ODy — ODy,)/ODy] x 100

- 1%: Tac dung doc té bao.

- ODy;, ODy: Mét d6 quang cua 16 trang, 16 thur.

¢) Pdnh gid tac dung |1am tang cwong hdp thu glucose

Panh gia tac dung lam ting cuong hap thu glucose cta chat thir duoc thuc
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hién theo phuwong phap cua Kim K.Y. va cs. [56]. Té bao soi co chudt C2C12
sau khi nuoi ciy phat trién t6t dugc chuyén vao vi dia 24 giéng va bo doi trong
DMEM véi 0,2% BSA, u trong dung dich d¢ém KRPH (Krebs-Ringer-
Phosphate-HEPES) [10 mM HEPES, pH 7,4, 136 mM NacCl, 4,7 mM KClI, 1
mM MgSO,, 1 mM CaCl,, dém phosphat 10 mM]. Cac hop chat duoc cho vao
moi trudng cung hodc khong cung v6i 100 nM insulin trong 30 phat. Hap thu
glucose duge bat dau khi thém 0,5 pCi/ml 2-deoxy-[*H]-glucose va 100 uM 2-
deoxy-D-glucose trong mdi giéng (néng do cudi ciing cua cic dudng trong moi
truong nudi cay té bao). Sau 10 phut, cac té bao duoc rira 3 1an v6i dém PBS
(Phosphate buffered saline) [pH 7.4; & 4 °C] rdi ly giai voi SDS (Sodium
dodecyl sulfate ) 0,1% va NaOH 0,5 M. Hoat tinh phong xa dugc xac dinh bdi
stt dung dém nhip nhdy trong moéi trudng long bang mdy B-counter va duoc
chuan hda theo muc d6 protein toan phan [57].

Rosiglitazon (30 pM) va acid ursolic (10 pM) dugc sir dung lam chat déi
chung duong.

2.3.4. Phwong phap xir Iy b liéu thong ké

Céc sd liéu nghién ctru duoc xir Iy thong ké theo phuong phap thong ké
sinh hoc, str dung phan mém GraphPad Prism 5 d¢ tinh toan.

Vi cae s6 liéu thudce phan phéi chuan, bién lién tuc, két qua duoc biéu
dién dudi dang M £ SE (hodc SD). So sanh gia tri trung binh giita cac 16 bang
one-way ANOVA, dung hau kiém Dunnett's test dé so sanh gia tri trung binh
cua cac 16 thir so véi 16 ching.

Véi cac s6 liéu khong thudc phan phdi chuan, bién phan hang, két qua
duoc trinh bay dudi dang trung vi (tor phan vi). Dung thuat toan Kruskal Wallis
dé so sanh giita cac 16, Mann-Whitney U test dé so sanh két qua giira 16 thtr voi
16 ching.

Gia tri p<0,05 duoc coi 1a khac nhau co ¥ nghia thong ké.
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CHUONG 3. KET QUA NGHIEN CUU

3.1. THU'C VAT HQC
3.1.1. Xac dinh tén khoa hoc cta cay Lac tan phu

Tién hanh phan tich, nghién ctu dic diém hinh thai cua 14, than ré, than
khi sinh, cu tao cua hoa, qua va hat cia cac mau duoc thu thap & cac suon nii,
khe sudi tai x4 Ban Khoang, huyén Sa Pa, tinh Lao Cai vao thang 8, 11/2010 va
thang 7, 09/2011. Cac mau tiéu ban & Phu luc 2.

Két qua, o tat ca cac mau di thu thap trén déu co cac dic diém ndi bat
nhu: L& kép 16ng chim 2-3 lan; phién ld chét hinh thoi - bdu duc, tritng, trig
ngurge hay hinh bau duc réng. Piéu dic biét la khi phdn tich hoa, khéng thdy cé
canh hoa, ... Cling véi cac dic diém hinh thai khac, dem ddi chiéu voi khéa phan
loai céc loai thudc chi Astilbe Buch.-Ham. ex D. Don, ho Saxifragaceae trong:

- Céc thuc vat chi: Trung Quéc [129]; Pakistan [144]; An D¢ thudc Anh
[47]; An Do [40];

- Khoa phan loai cac loai thuoc chi Astilbe cua Pan J.T. (1995) [89],
Trader B.W. (2006) [121];

- Mot sd tai liéu trong nudc khac, cia Pham Hoang Ho (1999) [9],
Nguyén Tién Ban va cs. (2003) [1] va V& Van Chi (2012) [5].

Cho thay, cac mau Lac tin phu thu thap & Sa Pa - Lao Cai ké trén déu
thudc chi Astilbe va c6 tén khoa hoc cua loai chinh xac 1a Astilbe rivularis
Buch.-Ham. ex D. Don, ho Thuong son hay Co tai ho (Saxifragaceae).

Két qua nghién ctru nay duoc giam dinh lai béi TS. Duong Puc Huyén,
ThS. D6 Vian Hai - Vién Sinh thai va Tai nguyén sinh vat vai tiéu ban sb: Pham
Quéc Tuan 001 ngay 22/11/2010 va CN. Ngo Van Trai — Vién Duoc liéu véi
tiéu ban s: Phamquoctuan 02 ngay 21/09/2011 (Phu luc 1 va 2).

Pem ddi chiéu vai cac mau co tén khoa hoc 1a Astilbe rivularis Buch.-

Ham. ex D. Don, ho Saxifragaceae, gom cac s6 hiéu: La Pinh Mdi, sine num.;
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Mau sine coll.; Khoi-D9, sine num; Khéi-Po 131; VH131 (dang luu trir tai Bao
tang thuc vat - Vién Sinh théai va Tai nguyén sinh vat) va cac ti€éu ban $6:
K000674066, KO00674067, KO00674068 luu trir trong website cia KEW royal
botanic gardens [145], cho thdy cic miu nghién ciru méi thu thap duoc ¢ Sa Pa
khong c6 sai khac gi so voi cac mau duoc d6i chiéu. Diéu nay cho phép khdang
dinh cdc mau nghién ciru trong Ludn dn nay ding thudc lodi Astilbe rivularis
Buch.-Ham. ex D. Don, ho Saxifragaceae.
3.1.2. Pic diém hinh thai thuc vat

Cay thao song lau nam c6 than ré,

duong kinh 0,5 - 3 ¢cm, r& nho va nhiéu ré |

nhu to, than khi sinh mang cum hoa thang

dang cao 0,5 - 2,2 m, ¢6 rdnh doc khi kho,

doi khi ¢6 mau tim, mang 16ng dai mau nau
(Hinh 3.1).
L& kép 16ng chim chum ba, 2-3 lan l¢, Hinh 3.1. Than ré

mdi nhéanh 1a kép cubi thuong mang 3 - 5 14 chét (it khi 7 1a chét); cudng la kép
dang be, mép be 14 c6 16ng dai mau nau d6i véi 14 kép moc & than khi sinh hoac
mat trudc cua be 1a moc ¢ than ré co mot 16p 16ng dai mau nau 6m vao than ré;
goc cudng chung va géc cac '
cubng la chét nhiéu Iong dai
mau nau moc thanh cum; c6
la kém. L& chét c6 cubng rat

ngan hoic dai 0,3 - 4 cm;

riéng cudng la chét ngon dai
dén 9 cm; Phién 14 chét 1. Lakép 2. Be li kép
nguyén hinh tring, tring Hinh 3.2. La kép

nguoc hozc hinh thoi - bau duc & 14 ngon, hinh trang & 14 bén; kich thudc 3,7 -

14,6 cm x 2,0 - 11,0 cm, ¢6 nhiéu 16ng dai mau nau & mat dudi va cé nhiéu 16ng
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tuyén doc theo cac gan; géc 14 cut, hinh tim, hinh tim léch, léch, tron dén hinh
ném; mép 14 c6 ring nhon hai lan, khong déu; dau Ia nhon that lai thanh duoi
dai; hé gan bén hinh I6ng chim 7 - 8 doi
(Hinh 3.2).

Cum hoa hinh chuy, dai 13 - 50 cm,
¢ nhiéu nhanh, cac nhanh tan cing dai tur
1 - 20 cm, ¢6 nhiéu 1dng tuyén xoin mau
nau; & k& c6 14 bac mong nhu mang, hinh

tam giac hep, kich thuéc 1,1-1,8x0,2 -

0,6 mm, c6 nhiéu 16ng mau nau, mép

nguyén hoac cé rang nhon (Hinh 3.3). Hinh 3.3. Cum hoa

2.Ladaivanhi 3. Cudnghoamang3labic 4. Cac loaila bac

5. Bu 6. Bau cit ngang 7. Tach doc mot 14 nodn
Hinh 3.4. CAu tao hoa
Hoa c6 3 14 bac; cuéng hoa dai 0,8 - 1,8 mm, ¢6 nhiéu 16ng mau nau. Pai
gom 4 hoic 5 14 dai mau xanh, hinh trang hodc hinh bau duc dén tron dai, kich
thuéc 1,2 - 1,8 x 0,8 - 1 mm, hoi 16i & mit dudi, hoi 16m & mit trén, khong c6
l6ng, 1 gan, dinh lién véi bau & géc, khong rung; khdng canh hoa. Nhi hoa 4

hoac 5 dbi dién voi dai, chi nhi dai khoang 1,5 mm, bao phéan 2 6, dinh gbc. Bo
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nhuy gom 2 14 nodn hinh bau duc hop lai & goc, mdi 14 nodn kéo dai thanh mot
vOi nhuy ngan khoang 1 mm, nim nhuy hinh dau, bau trén, dinh noan bén (Hinh
3.4),

Qua gdm 2 dai, dai khoang 4 mm. Hat nho, nhiéu, mau nau, dai khoang

2,0 - 2,5 mm, ¢ canh ¢ hai dau vi vo hat kéo dai, thuén, cd nép nhin hoic hoi
nhin, bong (Hinh 3.5). Ra hoa, két qua vao thang 8 - 11.

o B >, g
e & 3 .
“ v Iy » L " N -

R

1. Cum qua 2. Qua chua mo 3. Qua di mé u Hat
Hinh 3.5. Qua, hat

3.1.3. Pic diém giai phau

Cac bo phan cua cdy Lac tan phu duoc nghién cau vi phau gom: 14 chét,
than khi sinh, than ré va ré. Cac tiéu ban duoc 1am bang phuong phap nhuém
kép, quan sat dudi kinh hién vi soi ndi, mo ta cac dac diém va chup anh.
3.1.3.1. Cdu tgo gidgi phdu la chét

a) Cuong 4 chét

Vi phau cudng 1a 1 Biéubi

chét (Hinh 3.6) c6 ciu

2 Mo mém v
tao d6i ximg qua mat 3 MO cimg

2 N ~a 4 M6 mém rudt
phang gom: M6 mém
5 Libe

vO, md mém rudt, trong )
) . 6 Gb
t€ bao mO mém co i
7 Tinh thé calci
oxalat

chtta tinh thé calci

oxalat hinh cau gai. Hinh3.6. Vi phiu cudng 14 chét cit ngang
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Vong mé ctng xép thanh mot vong udn lwon. Mot vong cac bo 1i be - gd. Mbi
b6 thudng co mot bo gd va 1 - 3 bo li be.

b) Phién la chét

Vi phiu 14 chét cat ngang (Hinh 3.7) c6 cau tao gidng véi cudng 14 gdbm

cO: bi€u bi, m6 mém vo,

moé mém rudt, vong mo

1 Biéubi
cirng va vong bo libe - gb 2 M6 mém
nhung vong md cing va 3 Mo cimg

hY 7 7 - xX . 4 Libe
vong cac bo li be - go bi .
5 Gb

6 MO mém

dut doan ¢ phia trén cua

A ‘o~ SR rudt
gan gifra, trong cac té bao ‘

A A . . 7  Tinh thé
mé mém thuong cod tinh _
, . calci oxalat
thé calci oxalat hinh cau Hinh 3.7. Vi phiu I chét
gai.
3.1.3.2. Céu tgo gidi phdu than khi sinh
Giai phau than khi sinh 1 Biéubi

(Hinh 3.8) c6 cdu tao gan 2 M6 mém vé

3 MO0 cting
4 Libe
5 Thuong tang

giong cudng 14 chét gom: biéu
bi; m6 mém vo; vong mo
cung gan nhu lién tuc; cac bo
li be - go xép thanh vong uon 6 M6 mém rudt
lugn géom 24 - 30 bo, cit mdt 7 G

b6 to ¢ cho 101 cua than, xép & 8 Tia rudt

9  Tinh thé calci
! oxalat

phia ngoai xen ké mot b6 nho :
xép & trong, giita li be va g8  Hinh 3.8. Vi phu than khi sinh

la thuong tang. Giira cac bo li be - gb 1a tia rudt, cac tia nay co6 thé di tir trong
md mém rudt dén mé mém vo, nhung phan 16n bi chan bo1 md cung. Trong mo

mém vé va mdé mém rudt co tinh thé calci oxalat hinh cau gai.
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3.1.3.3. Céu tao gidi phdu thén ré
Vi phau than ré (Hinh
3.9) gom:

1 Ban

2 MO mém vo

Ngoai cung la 16p ban 3 Mb cting
gom 2-3 16p té bao; md mém _
4 Libe
vo cO chua tinh the calci 5 GBchp 1

oxalat hinh cau gai; cac bo li ‘
6 MO mém ruot

7 Tinh thé calci
oxalat

be - gd, mdi bo cd cung mod

cang ¢ phia ngoai va bo li be
gd xép chong & trong. Hinh 3.9. Vi phiu than ré
3.1.3.4. Cdu tgo gidgi phdu ré
Cit ngang qua ré (Hinh 3.10) tir ngoai vao trong gdm c0:
Lép bé.l’l: Dhléu lép té W 1 Ban
N . s ) — 2 Tinh thé calci oxalat
bao ban; m0 mém v trong - a 3 M6 mém v

AT T e 4 Soi

d6 c6 nhieu tinh thé calei < == 5 Libe chp 2

. A T 6 Tang pht sinh li be g
oxalat hinh cau gai; Li be ANg Phat ST T be £0
cap 2 gdm 17 - 22 bo & phia 7 Gb cép 2
ngoai c6 3 - 9 tang soi xen

8 Tia rudt

k& vo1 m6 mém li be, phia
trong 1a mot ddm lon céc te

bao mdé mém 1i be; tang

Hinh 3.10. Vi phéu ré

phét sinh li be - gd; g6 cip
2: trong d6 c6 nhiéu mach gb, soi gd va md mém gd; gifta cac bo i be - gb 1a tia
rudt, tia rudt co thé vao sau dén gﬁn tam hoac chi co6 o phﬁn li be.
3.2. THANH PHAN HOA HQC
3.2.1. Pinh tinh cac nhém chit hiru co

Pinh tinh sy hién dién cac nhom chét hitu co ¢6 trong phan trén va dudi

mit dit cua cdy Lac tin phu bang cac phan Gng hoa hoc véi cac thude thir dic
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hiéu. Két qua dugc trinh bay trong Bang 3.1.

Bang 3.1. Két qua dinh tinh cac nhom chit ¢é trong cdy Lac tin phu

Két qua Két luan so b
SO | Nhém chét Phén trng dinh tinh Phin | Phin | p . | Phan dwdi
T trenmt | dwoi | T | i dt
dat mdt dat :
1 Glycosid tim P/u Liebermann-Burchard + +
P/u Balject - - R ) R )
Khéng cé | Khong co
P/u Legal - -
2 Saponin P/u tao bot +++ ++ Co Co
P/u Salkowski +++ +++
3 Phytosterol/ P/u Liebermann-Burchard + + Co Co
triterpenoid P/u Rosenthaler +++ +++
4 | Alcaloid P/u Bouchardat - -
P/u Mayer - - Khéng cé | Khdng cb
P/u Dragendoff - -
P/u déng, mé vong lacton - -
P/u Diazo hoa - -
5 Coumarin Quan sat huynh quang dudi Khéng c6 | Khong co
anh sang tir ngoai khi tac - -
dung vai kiém
P/u v6i amoniac ++ +
P/u véi dung dich NaOH +++ +++
6 Flavonoid loéng
P/u Shinoda +++ +++ i
Co Co
P/u véi dung dich FeCl; 5% +++ +++
P/u Diazo hoa + +
7 Anthranoid P/u Bortraeger - -
: Khoéng c6 | Khong co
P/u vi thing hoa - -
P/u  voi dung dich gelatin +++ +++
1%
8 Tanin P/u v6i dung dich FeCl; 5% +++ +++ )
: Co Co
P/u voi dung dich chi acetat +++ +++
10%
P/u Stiasni +++ +++
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Két qua Két luén so b
SO Nhém chit Phén ung dinh tinh Phan Phan 1 . | Phan dugi
T . . v Phan trén o, X
trén mgt | dudi miit dit mat dat
dat mdt dat :
9 Carbohydrat P/u véi thuoe thir Fehling +++ +++
Co Co
P/u Molisch +++ ++
10 | Acid hiru co P/u Na,CO; bot - - Khéng c6 | Khong co
11 | Protein/acid P/u Biuret - -
) Khong co | Khong co
amin P/u Ninhydrin - -
12 | Chat béo Vet mo trén giay loc - - Khong c6 | Khong co
Ghi cha:
(-): Phan tng am tinh (++): Phan tng duong tinh 1o
(+): Phan tng duong tinh (+++): Phan ung duong tinh rat &

Nhén xét: Qua két qua cic phan Gng dinh & trén, so bo két luan trong
phﬁn trén mat dat va dudi mat dat cua cay Lac tan phu chira cac nhom chét
saponin, triterpenoid va phytosterol, flavonoid, tanin, carbohydrat; khong chira
glycosid tim, alcaloid, coumarin, anthranoid, acid hiru co, protein/acid amin va
chit béo.

3.2.2. Chiét xuét va phan lap cac hop chat
3.2.2.1. Chiét xudt va phan Igp cdc hop chét tiv phén trén mat dit ciia cdy Lac
tan phu

Phan trén mat dat cua cdy Lac tan phu duoc raa sach, say khd & nhiét do
khoang 50 °C, cat nho thanh cac manh 2-5 mm (3,5 kg). Ngam duoc liéu véi 20
lit MeOH x 4 1an x 7 ngay & nhiét do phong. Loc, gop dich loc rdi thu hoi dich
loc trén may cat quay chan khong thu dugc cao toan phan (500 g). Phén tan cao
vé6i 1 lit nude (dun nong trén ndi cach thay cho cao tan). Sau dé 14c, chiét hon
hop trén 1,5 it x 3 1an véi lan lugt cac dung mdi: Hx, EtOAc, BUOH. Sau khi
chiét xong, gop cac dich chiét, c6 dugc cao & cac phan doan: Hx (32,2 g);
EtOAc (164,7 g); BUOH (64,9 g) va phan doan nuéc. Tién hanh phan lap céc
hop chat trong phan trén mit dat caa cay Lac tan phu bang CC va TLC.
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Tir sic ky @6 TLC cao phan doan Hx va EtOAc thay c6 nhiéu vét chat
trung nhau, gop chdng lai thanh cao Hx-EtOAc. Cao Hx-EtOAc duoc tach bang
CC, chat nhdi cot silica gel, rira giai gradient véi hé dung méi: Hx, Hx-EtOAc
(49:1 - 1:1), Hx-EtOAc-MeOH (1:1:0,5), MeOH thu dugc 5 phan doan: FL1
(4,49); FL2: (64,4 g); FL3 (17,1 g); FL4 (52,8 g) va FL5 (4,9 g).

Phéan doan FL1 (4,4 g) duoc tach bang CC pha thuong, chat nhdi cot la
silica gel vai hé dung moi rira giai HX-EtOAc (9:1) duoc 3 phan doan (FL1-1 —
FL1-3). Phan doan FL1-2 (0,4 g) tiép tuc tach bang CC pha dao, chat nhoi cot 1a
YMC RP-18 véi hé dung méi 1a MeOH-H,O (1:1) duoc chat ran mau trang SL-
1 (19,0 mg). Phan doan FL1-3 (0,6 g) tinh ché bang két tinh trong hé dung moi
Hx-EtOAc (4:1) thu dugc chat ran mau trang SL-2 (263,0 mg). Phan doan FL2
(4,4 g) dugc tach bang CC pha thuong, chat nhoi cot silica gel vai hé dung méi
ria giai Hx-EtOAc-MeOH (9:1:0,1) thu duoc 6 phan doan (FL2-1 — FL2-6).
Phéan doan FL2-4 (1,5 g) tiép tuc tach bang CC pha dao, chat nhoi cot 1a YMC
RP-18 véi hé dung mai rira giai MeOH-H,0 (15:1) duoc chat rin mau tring SL-
3 (103,8 mg). Phan doan FL-3 (3,0 g) duoc tch bang CC pha thuong, chat nhoi
cot silica gel véi hé dung méi rira giai HX-EtOAc (1:1) thu dugc 4 phan doan
(FL3-1 - FL3-4). Phan doan FL3-2 (1,5 g) tiép tuc tach bang CC pha d4o voi hé
dung mdi ria giai MeOH-H,0 (1:10) dugc 2 phan doan (FL3-2-1 — FL3-2-2).
Phéan doan FL3-2-1 (115 mg) tiép tuc tinh ché biang CC pha thuong vai hé dung
moi rira giai Hx-EtOAc (1:1) va két tinh lai thu dugc chat két tinh khdng mau
SL-4 (10,0 mg). Phan doan FL3-2-2 (120 mg) tinh ché bang CC pha dao véi hé
dung méi rira giai MeOH-H,O (1:1) thu dugc chat ran mau vang SL-5 (7,0 mg).
Phéan doan FL4 (4,0 g) duoc tach bang CC pha thuong, chat nhoi cot silica gel
voi hé dung moi rira giai HX-EtOAc-MeOH (1:1:0,1) thu dugc 3 phan doan
(FL4-1 — FL4-3). Phan doan FL4-2 (1,5 g) tiép tuc tach bing CC pha dao, chat
nhoi cot 1a YMC RP-18 véi hé dung mdi rira giai MeOH-H,O (1:1) duoc 5 phan
doan (FL4-2-1 — FL4-2-5). Cac phan doan FL4-2-2 (20 mg); FL4-2-3 (200 mg)
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tinh ché bang CC Sephadex LH20 véi dung méi rira giai MeOH theo thi tu thu
dugc cac chat ran mau vang SL-6 (17,0 mg); SL-7 (5,0 mg), SL-8 (8,0 mg) va
SL-9 (130,0 mg). Phan doan FL4-2-5 (40 mg) tiép tuc tinh ché biang CC
Sephadex LH20 rtra giai gradient vai hé dung méi MeOH-H,0 (1:10 — 1:1) thu
duoc tinh thé khong mau SL-10 (20,0 mg). So do chiét xuat, phan 1ap nhu Hinh

3.11.

Phén trén mit dit cia
Lac tan phu (3,5 kg)
|

Ngam, chiét 20 lit MeOH x 4

v
Cao toan phan (500 g)
|

lan x 7 ngay. C6 dac

Phén tan cao v6i 1 lit nude.

Chiét 1,5 Iit x 3 1an Hx

v

Lép nudce

Chiét 1,5 lit x 3 1an
EtOAC

Lép nudce Cao EtOACc (164,7 g)

Cao Hx (32,2 g)

|

Chiét 1,5 litx 3
lan BuOH

Cao BuOH (64,9 g) Hdn hop cao Hx-EtOAC

CC, silica gel, Hx, Hx-EtOAc (49:1— 1:1),
Hx-EtOAc-MeOH (1:1:0,5), MeOH

! | ,

FL1(4,40) FL2 (4,4 9/64,4 ) FL3(3,09/17,1g)
CC, silica gel, Hx-
CC,silicagel, —| ¢, silica gel, Hx-EtOAc-—| EtOAc (1:1)  —
Hx-EtOAc (9:1) MeOH (9:1:0,1)
FL3-2 (1,59)
v CC, YMC RP-
- R - 18, MeOH-H,0
FL1-2(0,49) FL1-3(0,60Q) FL2-4(1,59) (1:10) 2
FL3-2-1 FL3-2-2
CC, YMC RP- ) CC, YMC RP- (115 mg) (120 mg)
18, MeOH-H,0—|  Kéttinh 18, MeOH-H,0 —
@1 (15:1) CC, silica gel, Hx-EtOAc___| CC, YMC RP-
(1:1); két tinh 18, MeOH-H,0
(1:1)
\4
SL-1 SL-2 SL-3 SL-4 SL-5
(19,0 mg) (263,0 mg) (103,8mg) (10,0 mg) (7,0 mg)

R

FL4 (4,0 9/52,8 g)
CC, silica gel, Hx-
EtOAc-MeOH (1:1:0,1) l
FL4-2 (1,5 g)
CC, YMC RP-18,
MeOH-H,0 (1:1) 1
! ! }
FL4-2-2 FL4-2-3 FL4-2-5
(20 mg) (200 mg) (40 mg)
CC, Sephadex CC, Sephadex
LH20, MeOH LH20, MeOH-H,0
(1:10-1:1)
! | }
SL-6 SL-7 SL-8 SL-9 SL-10
(170mg)  (50mg)  (8,0mg) (130,0mg) (20,0 mg)

Hinh 3.11. So' d6 chiét xuat, phan lap cac hop chat tir
phan trén mit dat ctia cay Lac tan phu

3.2.2.2. Chiét xudt va phan lip cdc hgp chit tiv phin dwdi mat dit cay Lac tin

phu

Phan duéi mat dat (than ré va ré) cua cay Lac tan phy (3,0 kg) duoc ria

sach, sdy kho & nhiét do khoang 50 °C, nghién nho, ngam, chiét bang 10 lit

MeOH x 2 lan x 7 ngay ¢ nhiét do phong. Loc, gop dich loc r6i thu héi dich loc
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trén mdy cat quay chan khong thu duoc cao toan phan (200 g). Phan tan cao véi
2 lit nuée. Lic, chiét 1an luot véi 2 1it Hx, EtOAC, BuOH x 3 lan dugc cao & céc
phan doan Hx (55 g), EtOAc (27 g), BuOH (50 g) va phan doan nudc.

Cao phan doan Hx duoc tach bang MPLC silica gel (SNAP Cartridge KP-
Sil, 340 g) voi gradient hé dung moi Hx-EtOAc (95:5 — 50:50) thu dugc 10
phéan doan: FH1 (8,0 g); FH2 (12,0 g); FH3 (3,0 g); FH4 (3,0 g); FH5 (3,3 g);
FH6 (5,0); FH7 (6,0 g); FH8 (1,3 g); FH9 (4,0 g); FH10 (5,0 g). Phan doan FH4
(3,0 g) duoc tach bang MPLC, sir dung cot pha dao (C.3 SNAP Cartridge KP-
Cis-HS, 120 g), rua giai gradient véi hé dung méi MeOH-nudce (78:22 — 96:4)
thu dugc 9 phan doan (FH4-1 — FH4-9). Phan doan FH4-4 (230 mg) dugc chay
CC pha thuong, chat nhoi cot 1a silica gel, rira giai véi hé dung moi Hx- EtOAc-
aceton (5:1:0,15) thu duoc hop chat SR-1 (8,0 mg). Hop chit SR-2 (50,0 mg)
thu dugc boi tr phan doan FH4-9 (312 mg) dugce chay CC silica gel voi h¢ dung
moi Hx-EtOAc-aceton (7:1:0,1). Phan doan FH-5 (3,3 g) dugc tach bang MPLC,
su dung cot pha dao, rira giai gradient véi hé dung méi MeOH-H,0 (75:25 —
95:5) thu duoc 7 phan doan ( FH5-1 — FH5-7). Phan doan FH5-6 (450 mg) tiép
tuc duoc chay CC silica gel voi hé dung méi Hx-EtOAc-aceton (6,5:1:0,1,
5,2:1:0,1, 800 ml cho mdi budc) thu duoc hop chat SR-3 (6,0 mg), SR-4 (200,0
mg) va SR-5 (8,5 mg). Phan doan FHS8 (1,3 g) dugc tinh ché tach bang MPLC
pha dao, rira giai hé dung mé6i MeOH-H,0 (77:23 — 92:8) dugc 5 phan doan
(FH8-1 — FH8-5). Phan doan FH8-3 (33 mg) duoc tich bang chay qua cot
silica gel v6i hé dung méi rira giai Hx- EtOAc (2,5:1) duoc hop chat SR-6 (13,0
mg). Tinh ché phan doan FH8-4 (275 mg), sir dung cot silica gel, rira giai bang
hé dung méi Hx-EtOAc-MeOH (3,5:1:0,1) thu dugc hop chat SR-7 (23,6 mg).

Cao phan doan EtOAc (27,0 g) tach bang CC, chat nhoi cot silica gel, rira
giai gradient véi hé dung méi: Hx-EtOAc (9:1—0:10), EtOAc-MeOH (9:1 —
0:10) thu dugc 6 phan doan: FE1 (5,5 g); FE2: (4,4 g); FE3 (6,0 g); FE4 (4,0 9),
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FES5 (2,0 g) va FE6 (3,3 g). Phan doan FE2 (2,2 g) tiép tuc tach bang CC pha
dao, chat nhoi cot 13 YMC RP-18 véi hé dung méi ria giai MeOH-H,0 (1:1)
dugc 5 phan doan (FE2-1 — FE2-5). Phan doan FE2-1 (90 mg) tinh ché bang
CC Sephadex LH20 véi dung méi riza giai MeOH thu duoc chat rin mau vang
SR-8 (23,0 mg). Phan doan FE3 (2,0 g) duogc tach bang tach bang CC pha dao
véi hé dung moi rira giai MeOH-H,0 (1:2) dugc 4 phan doan (FE-3-1 — FE3-
4). Phan doan FE3-2 (50 mg) va FE3-4 (75 mg) duoc tinh ché bang CC
Sephadex LH20 vai hé dung méi ria giai gradient vai hé dung méi MeOH-H,0
(1:10 — 1:1) thu dugc chat rin mau vang SR-9 (15,0 mg) va chat ran mau tring
SR-10 (29,0 mg). So d6 chiét xuat, phan 1ap nhu Hinh 3.12.

Phin duéi mit dit cia

Lac tan phu (3 kg) )
Ngam, chiét 10 lit MeOH x 2

147 lan x 7 ngay. C6 dic
Cao toan phin
(200 g)
Phan tin cao véi 2 lit nude.
Chiét 2 lit x 2 1an Hx
! y
Phéan doan Hx Lép nude
(559) Chiét 2 Tit x 2 1An EtOAc
MPLC, silicagel, l
Hx- EtOAc (95:5 — 50:50) . . A
Lép nude Phan doan EtOAc

@79

l v l CC, silica gel,

Hx-EtOAc (9:1-0:10);

FH4 (3,0 g) FH5 (33 g) FH8(1,30)  EtoAc-MeOH (9:1->0:10); li—l
MPLC pha déo, MeOH- MPLC pha dio, MeOH- __| MPLC pha dao, MeOH-_|
H,0 (78:22—> 96:4) H.0 (75:25-595:5) H.0 (77:23-92:8) FE2(2,2/4,4 g) FE3 (2,0/6,0 9)
CC, YMC RP-18,
l 1 v v l | f\:ﬂio\:{Ml—?nglf) MeOH-H,0 (1:2)
FH4-4 FHA4-9 FH5-6 FH8-3 FH8-4 o
(230 mg) (312 mg) (450 mg) (33 mg) (275 mg) v
FE2-1 FE3-2 FE3-4
CC, silica gel, CC, silica gel, CC, silica gel, Hx- CC, silica gel, CC, silica gel, (90 mg) (50 mg) (75 mg)
Hx - EtOAC- Hx-EtOAC- EtOAc-aceton ~ — Hx -EtOAc. — Hx,;,,Etc?:‘c' CC, Sephadex
1 1. - . 1 N S !
aceton (5:1:0,15) | aceton (7:1:0,1) (6,5:1:0,1;52:1:0,1) ) (25:1) (3510,1) CC, Sephadex | _ LH20, MeOH-H,0
LH20, MeOH (1:10-1:1)
! } Voo '
SR-1 SR-2 SR-3 SR-4 SR-5 SR-6 SR-7 SR-8 SR-9 SR-10
(8,0 mg) (50,0 mg) (6,0 mg) (200,0mg) (85mg) (13,0 mg) (23,6 mg) (23,0 mg) (15,0 mg) (29,0 mg)

Hinh 3.12. So do chiét xqz“'lt, phén 1ap cac hop chat
tir phan dwéi mat dat ciaa cay Lac tan phu

3.2.3. Xac dinh céu tric héa hoc cac hop chat phan lap tir cdy Lac tan phu
3.2.3.1. Xdc dinh cdu trac hoa hec cia cac hep chdt phan Idp tir phan trén

mat ddt
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e SL-1

(acid

peltoboykinolic)

Bot vo6 dinh hinh, mau tréng. Nhiét d0 nong chay: 235-237 °C; UV
(MeOH) hmax (NM): 201; IR (KBr) vmax (cm™): 3242, 2934, 1740, 1707, 1665,
1466, 1375, 1240; ESI-MS m/z: 497,4 [M-H]". Dit liéu phé ‘*H NMR, **C NMR

3p-acetoxyolean-12-en-27-oic,

acid acetyl S

0 Bang 3.2.
Bang 3.2. Dir liéu phdé NMR ciia hop chat SL-1

Vitri C "¢ 5P Nhom chiee | 8,2° (d bdi, J = Hz)
C-1 38,0 38,2 (CH,) -CH,-
C-2 23,5 23,6 (CH,) -CH,-
C-3 80,8 80,7 (CH) >CH-O- 4,51 (dd, J=4,5; 11,5)
C-4 37,6 37,7 (C)
C-5 55,1 55,1 (CH) >CH-
C-6 18,2 18,1 (CH,) -CH,-
C-7 36,3 36,3 (CH,) -CH,-
C-8 39,9 39,9 (C)
C-9 46,9 47,1 (CH) >CH-
C-10 36,9 37,0 (C)
C-11 22,7 22,8 (CH,) -CH,-
C-12 126,2 | 126,3 (CH) -CH= 5,69 (dd, J=2,0; 4,5)
C-13 137,4 137,6 (C) >C=
C-14 55,7 55,9 (C)
C-15 22,2 22,3 (CH,) -CH,-
C-16 27,5 27,6 (CH,) -CH,-
C-17 32,9 32,9 (C)
C-18 49,2 49,2 (CH) >CH-
C-19 438 44,0 (CH,) -CH,-
C-20 30,1 31,1 (C)
c-21 34,3 34,4 (CH,) -CH,-
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C-22 36,5 | 36,6 (CHy) -CH,-

C-23 28,1 | 28,1(CHy) -CHa 0,84 (s)
C-24 165 | 16,5 (CHa) -CHa 0,85 (s)
C-25 168 | 16,8 (CHa) -CH; 0,98 (s)
C-26 181 | 18,1 (CHa) -CHa 1,03 ()
C-27 180,7 | 180,07 (C) -COOH

C-28 2855 | 28,3 (CHy) -CH; 0,84 (s)
C-29 334 | 33,4(CHy) -CHa 0,83 (s)
C-30 23,6 | 23,6 (CHy) -CH; 0,83 (s)
C-1 21,4 | 21,3(CHy) -CHa 2,05 (3)
C-2 171,3 | 171,2(C) -COO-

*& cuia acid 3 B-acetoxyolean-12-en-27-oic do trong CDCly [114]; ®Do trong CDClg,
b125 MHz, 500 MHz; * Tin hiéu co cuong do yéu.

Phé IR cho thay cac bang va
dai hap thu cua nhém -OH (3242
cm™); nhéom C=C (1665 cm™);
nhém C=0 (1740, 1707 cm™);
nhom C-O (1240 cm™). Phd *°C-
NMR c6 tin hiéu cua 32 nguyén tir
carbon, két hop véi phé ESI-MS
cho pic ion m/z 497,4 [M-H] phu
hop wv6i cong thac phan to
CsoHs0O4 (498,37). Phé 'H NMR

24

Hinh 3.13. Céu tric caa hep chat SL-1

cd mot tin hiéu cua proton methin olefinic ¢ 64 5,69 (1H, dd, J=2,0; 4,5 Hz, H-

12); 7 tin hiéu cua proton nhom methyl lién két vai carbon bac 3 duéi dang
singlet ¢ oy 0,84, 0,85, 0,98, 1,03, 0,84, 0,83 x 2 (3H, s, H3-23, 24, 25, 26, 28,
29, 30); mot tin hiéu caa proton oxymethin ¢ o4 4,51 (1H, dd, J=4,5; 11,5 Hz,
H-3) phu hop vai tin hiéu oxycarbon trén phé *C NMR & &c 80,7 (C-3). Phd
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3C NMR va DEPT chi ra su ¢6 mit 8 nhdm methyl, 10 nhém methylen, 5 nhém
methin va 9 carbon bac 4, trong d6 ¢c6 nhom carbonyl & 6c 180,0 (C-27), 2
carbon olefinic ¢ &, 126,3 (C-12) va 137,6 (C-13). Nhu vay SL-1 la mot
triterpenoid thuoc nhom oleanan, co6 vi tri nhém carboxylic tai C-27. Ngoai ra,
trén phé *H NMR va **C NMR cho biét c6 mot tin hiéu caa nhém acetyl (singlet
cua proton methyl gan véi nhom carboxylic ¢ 84 2,05 (3H, s) va 8¢ (171,2). Tur
cac dir liéu phé thu duoc cho thiy hop chat SL-1 1a mét ester cua acid acetic véi
mot oleanan triterpenoid c6 mot lién két doi, mot nhom carboxylic (C-27). So
sanh céc dir liéu pho cua hop chat thu duoc véi acid 3 3-acetoxyolean-12-en-27-
oic trong tai liéu [114] thay phu hop, hop chat SL-1 xac dinh 1a acid 34
acetoxyolean-12-en-27-oic (Hinh 3.13).

e SL-2 (fB-sitosterol)

Bot vo dinh hinh, mau trang; nhiét d6 nong chay 140-142 °C; IR (KBr)
v (€M™): 3440, 2923, 1684, 1396, 1259; ESI-MS m/z: 437,14 [M+Na]". Dix
liéu phd 'H NMR, **C NMR ¢ Bang 3.3.

Bang 3.3. Dix liéu pho NMR ciia hop chat SL-2

Vitri C "¢ 5P Nhém chire 81™° (dd bdi, J = Hz)
C-1 37,2 | 37,2(CHy) -CH,-
C-2 31,9 | 31,2(CHy) -CH,-
C-3 71,7 71,4 (CH) >CH-OH 3,49 (m)
C-4 42,3 | 41,9 (CH,) -CH,-
C-5 140,6 | 140,8 (C) >C=
C-6 1216 | 121,5 (CH) -CH= 5,34 (d, J=5,0)
C-7 31,9 | 31,8(CHy) -CH,-
C-8 31,9 31,8 (CH) >CH-
C-9 50,0 50,1 (CH) >CH-
C-10 36,5 36,4 (C)
C-11 21,2 | 21,0 (CHy) -CH,-
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C-12 39,7 | 39,7 (CH,) “CHy-

C-13 42,3 42,2 (C)

C-14 56,8 | 56,7 (CH) >CH-

C-15 244 | 242 (CH,) “CHy-

C-16 283 | 28,1(CH,) -CH,-

C-17 560 | 56,0 (CH) >CH-

C-18 11,9 | 11,7 (CHa) -CHa 0,68 (s)
C-19 109 | 18,9 (CHy) -CHa 1,01 (s)
C-20 36,2 | 36,0 (CH) >CH-

C-21 18,8 | 18,7 (CHy) -CHa 0,93 (d, J=6,5)
C-22 339 | 33,9 (CH,) “CHy-

C-23 260 | 26,0 (CH,) “CHy-

C-24 457 | 458 (CH) >CH-

C-25 291 | 29,1 (CH) >CH-

C-26 190 | 19,2 (CHy) -CHa 0,82 (d, J=7,0)
C-27 195 | 19,7 (CHy) “CH, 0,84 (d, J=7,0)
C-28 230 | 23,0 (CH,) “CHy-

C-29 121 | 11,8 (CHa) -CHa 0,86 (t, J= 7,5)

*&. ciia fsitosterol do trong CDCls [132]; *Po trong CDCls, 125 MHz, °500 MHz.

Ph6 ESI-MS cho pic ion m/z: 437,14 [M+Na]" phl hop véi cong thirc
phan tir CooHseONa (437,38). Phd IR cho thay cac bang va dai hap thu cia nhém
-OH (3440 cm™); nhdm C=C (1684 cm™). Phé *H NMR chi ra mét doublet cua
proton methin olefinic ¢ oy 5,34 (1H, d, J= 5,0 Hz, H-6); mot tin hiéu cua proton
oxymethin & 84 3,49 (1H, m, H-3). Trén phd ciing xuét hién 6 tin hiéu nhém
methyl, trong d6 2 nhém methyl lién két véi carbon bac 3 dudi dang singlet ¢ &y
0,68 (3H, s, Hz-18) va 1,01 (3H, s, H3-19); 3 nhdm methyl lién két véi carbon
bac 2 xuét hién dudi dang doublet & &, 0,93 (3H, d, J=6,5 Hz, Hs-21); 0,82 (3H,
d, J=7,0 Hz, Hs-26); 0,84 (3H, d, J=7,0, H5-27) va mot nhém methyl lién két
véi carbon bac 1 xuat hién dudi dang triplet & 8, 0,86 (3H, t, J=7,5 Hz, H3-29).
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Ph6 **C NMR, DEPT chi ra su
c6 mat cua 29 nguyén tuo
carbon, trong d6 c6 tin hi¢u
caa 6 nhédm methyl ¢ 6¢ 11,7,
18,9, 18,7, 19,2, 19,7, 11,8 lan
luot dugc gan vao cac vi tri C-
18, C-19, C-21, C-26, C-27, C-
29 va 2 tin hi¢u cua carbon  Hinh 3.14. Cau tric caa hop chit SL-2

olefinic & 8¢ 140,8 va 121,5 duoc quy vao vi tri C-5, C-6. Tir c4c dit lieu phd

trén, chung toi dé xuat hop chat SL-2 13 mot sterol c6 mot lién két doi (C=C) va
mot nhom hydroxyl ¢ vi tri s6 3. So sanh cac dit liéu pho cua hop chat thu duoc
véi Ssitosterol trong tai lieu [132] thay phi hop, hop chat SL-2 xac dinh la £
sitosterol (Hinh 3.14).

e SL-3 (Bsitosterol-3-O-4-D-glucopyranosid, daucosterol)

Bot vo dinh hinh mau tréng; nhiét d6 nong chay: 282-285 °C; IR (KBr)
Vimax (Cm'l): 3426, 2944, 1638, 1461, 1376, 1076, 1022; ESI-MS m/z: 575,4 [M-
H]"; Dit liéu phd 'H NMR, *C NMR ¢ Bang 3.4.

Bang 3.4. Dir liéu pho NMR ciia hop chat SL-3

Vitri C “dc 5P Nhém chire 81> (d0 bdi, J = Hz)

C-1 36,8 37,1 (CH,) -CH,-

C-2 29,0 29,4 (CH,) -CH,-

C-3 78,4 79,1 (CH) >CH-O- 3,58 (M)

C-4 38,1 38,5 (CH,) -CH,-

C-5 139,9 140,2 (C) >C=

C-6 1214 122,1 (CH) -CH= 5,37 (t, J=2,5)
C-7 31,4 31,7 (CH,) -CH,-

C-8 31,4 31,7 (CH) >CH-

C-9 49,7 50,1 (CH) >CH-
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C-10 36,2 36,6 (C)

C-11 20,5 20,9 (CH,) -CHy-

C-12 39,3 39,6 (CH,) “CHy-

C-13 41,8 42,1 (C)

C-14 56,3 56,6 (CH) >CH-

C-15 23,7 24,1 (CH,) -CH,-

C-16 27,7 28,1 (CH,) -CH,-

C-17 55,5 55,9 (CH) >CH-

C-18 11,1 11,7 (CHa) -CH; 0,69 (s)
C-19 18,5 19,0 (CHa) -CHa 1,01 (s)
C-20 35,6 36,0 (CH) >CH-

C-21 18,0 18,6 (CHa) -CH; 0,93 (d, J=6,5)
C-22 33,4 33,8 (CH,) “CHy-

C-23 25,4 26,0 (CH,) -CH,-

C-24 45,4 45,7 (CH) >CH-

C-25 28,6 29,0 (CH) >CH-

C-26 18,1 18,8 (CHa) -CH; 0,82 (d, J=7,0)
C-27 18,9 19,6 (CH,) -CHa 0,84 (d, J=7,0)
C-28 22,5 22,9 (CH,) -CH,-

C-29 11,1 11,8 (CH,) -CH, 0,85 (t, J=7,5)
C-1 100,6 101,0 (CH) -O-CH-0- 441 (d, J=8,0)
C-2 731 73,4 (CH) >CH-OH 3,25 (M)
C-3 76,1 76,3 (CH) >CH-OH 3,42-3,45 (m)
C-4' 69,7 69,9 (CH) >CH-OH 3,42-3,45 (m)
C-5 75,6 75,6 (CH) >CH-O- 3,30 (M)
C-6 61,1 61,6 (CH,) -CH,-OH 3,76 (dd, J=12,0; 4,0);

3,85 (dd, J=12,0; 3,0)

*&% cua Bsitosterol-3-O-pB-D-glucopyranosid do trong CDClz - CD3OD [65]; *Po

trong CDCl; - CDs0OD, °125 MHz, 500 MHz.

Hop chat SL-3 ¢d cong thirc phan tir C3sHeeOg (576,44) theo phd ESI-MS




cho pic ion m/z: 575,4 [M-H] . Ph6 IR cho thdy cac bang va dai hap thu cua
nhém —OH (3426 cm™) va nhdm C=C (1638 cm™). So sanh sb liéu phé NMR
cua hop chat SL-3 véi SL-2 thay cd céc tin hiéu tring voi nhau ¢ phan aglycon,
nén hop chit SL-3 1a dan xuit caa SL-2. Phd *H NMR con c6 sy xuat hién tin
hiéu doublet proton anomer ¢ oy 4,41 (1H, d, J=8,0 Hz, H-1"), 2 tin hiéu proton
oxymethylen ¢ o4 3,76 (dd, J=12,0; 4,0 Hz, H-6'a), 3,85 (dd, J=12,0; 3,0 Hz, H-
6'h) va 4 tin hiéu proton oxymethin 8y & 3,25-3,45 (H-2' - H-5"). Ph6 *C-NMR
va DEPT cho thay c6 tin hiéu caa 35 nguy@n ta carbon trong phan ti, trong d6
c6 6 nhom methyl, 12 nhdm methylen, 14 nhom methin va 3 carbon bac 4 nén
hop chat SL-3 c6 thém phan duong S-D-glucopyranose. So sanh cac dit liéu pho
cua hop chat thu duoc vai daucosterol trong tai lidu [65] thay phu hop, hop chat
SL-3 xac dinh la psitosterol-3-O-4-D-glucopyranosid (daucosterol) (Hinh
3.15).

Hinh 3.15. Céu tric caa hep chat SL-3

e SL-4 (aquilegiolid)

Tinh thé khong mau; UV (MeOH) Amax (NM): 200, 251; IR (KBF) Viax (€M
'): 3456, 2926, 1728, 1635, 1418, 1162, 1053; HR-ESI-MS m/z: 175,03618
[M+Na]*; Dit liéu phd '*H NMR, **C NMR ¢ Bang 3.5.
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Bang 3.5. Dir liéu phdé NMR ciia hop chét SL-4

Vitri C "¢ 8P Nhom chice | 8,2 (36 bdi, J = Hz)
C-2 173,7 173,3 (C) -COO-
C-3a 164,4 162,6 (C) >C=
C-3 139,6 137,3 (CH) -CH= 5,82 (s)
C-4 112,2 112,7 (CH) -CH= 6,62 (d, J=10,0)
C-5 121,4 122,1 (CH) -CH= 6,32 (dd, J=10,0; 5,0)
C-6 64,3 64,5 (CH) >CH-OH 4,66 (m)
C-7a 77,0 76,3 (CH) >CH-O- 5,31 (ddd, J=13,0; 5,0;

1,5)
C-7 38,0 37,3 (CH,) -CH,- 1,80 (td, J=13,0; 4,5);
2,65 (M)

*& ciia aquilegiolid do trong (CD3),CO [44]; ®Po trong CDCls, °125 MHz, 500
MHz.

Phé IR cho thay cac bang va dai hap thy
ciia nhém -OH (3456 cm™), nhém C=0 (1728
cm™), lién két C=C (1635 cm™). Ph6 *C NMR,

DEPT chi ra sy cO mat 8 nguyén tir carbon,

gom c6 mot nhém methylen, 5 nhém methin va Hinh 3.16. CAU tric
2 carbon bac 4, phu hgp vai cong thic phan tu cia hop chat SL-4

CgHgO3Na (175,03709) duoc thé hién trén pho khoi HR-ESI-MS m/z: 175,03618
[M+Na]". Phé *H NMR chi ra 3 tin hiéu proton methin olefinic ¢ &y 5,82 (1H, s,
H-3), 6,62 (d, J=10,0 Hz, H-4), 6,32 (dd, J=10,0; 5,0 Hz, H-5), phtl hop Vvéi cac
tin hiéu cua hai lién két doi trén phd *C NMR & 8¢ 137,3 (C-3), 162,6 (C-3a),
112,7 (C-4), 122,1 (C-5). Ngoai ra, phd *C NMR con chi ra tin hiéu dic trung
cua mot nhom carbonyl ester ¢ 6¢ 173,3 (C-2); 2 tin hiéu oxymethin carbon & o¢
64,5 (C-6), 76,3 (C-7a) twong tng Vai tin hiéu hai proton oxymethin dich vé
truong thap trén phd *H NMR & &, 4,66 (m, H-6), 5,31 (ddd, J=13,0; 5,0; 1,5

Hz, H-7a). Thém vao d6, phd NMR con cho thay tin hiéu caa hai proton geminal
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& vi tri C-7 [04 1,80 (td, J=13,0; 4,5 Hz, H-7«); 2,65 (m, H-7p); 6¢ 37,3]. So
sanh céac di liéu phd cua hop chat thu dugc véi aquilegiolid trong tai liéu [44]
thay ph hop, hop chat SL-4 xac dinh 1a aquilegiolid (Hinh 3.16). Mic du da
duoc phan 1ap tir mot sé loai thuc vat khac [24],[74],[88], nhung day 1a lan dau
tién aquilegiolid duoc phan lap tir mot loai thudc chi Astilbe.

e SL-5 (quercetin)

Bot mau vang; nhiét dd nong chay 310-312 °C; UV (MeOH) Ama (NM):
212, 265, 351; IR (KBr) vma (CM™): 3406, 1668, 1610, 1520, 1453; ESI-MS
m/z: 300,9 [M-H] . Dit liéu phd *H NMR, **C NMR ¢ Bang 3.6.

Bang 3.6. Dir liéu pho NMR ciia hop chat SL-5

Vitri C "¢ 8P Nhém chire 8, (A6 bdi, J = Hz)
2 146,8 146,7 (C) -0-C=
3 135,7 135,7 (C) Ho-$=
4 175,8 1758 (C) >C=0
160,7 160,7 (C) HO-(IZZ
6 98,1 98,2 (CH) -CH= 6,18 (d, J=2,0)
7 163,8 164,0 (C) HO-C=
8 93,3 93,3 (CH) -CH= 6,40 (d, J=2,0)
9 156,1 156,1 (C) -0-C=
10 103,0 102,9 (C) >C=
1 121,9 1219 (C) >C=
2! 115,6 115,0 (CH) -CH= 7,67(d, J=2,0)
3’ 1450 1450 (C) HO-CIZ=
4 147,6 147,7 (C) Ho-$=
5 115,6 115,6 (CH) -CH= 6,88 (d, J=8,5)
6’ 119,9 119,9 (CH) -CH= 7,54 (dd, J=2,0; 8,5)
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*& cua quercetin do trong DMSO-ds [101]; ®Po trong DMSO-dg, b125 MHz, °500
MHz.

Phé ESI-MS cho pic ion m/z
300,9 [M-H] phu hop vai céng thac
phan tir CisHi00; (302,04). Phd IR
cho thiy cac bang va dai hap thu cua
nhém -OH (3406 cm™); nhém C=0
(1668 cm™); cac nhém C=C (1610, MO
1520, 1453 cm™). Phé UV cho cac Hinh 3.17. Cau truc cia hep chat SL-5
dinh hip thu tai 212, 265 va 351 nm (lién két déi lién hop). Phé *C NMR va

DEPT chi ra su c6 mat cua 15 nguyén tir carbon (5 nhém methin, 10 carbon bac

4), trong do tin hiéu 6c 175,8 ctia nhom carbonyl & vi tri C-4. Cac dir lidu trén
goi ¥ rang SL-5 1a mét chat c6 15 C, ¢6 nhdm OH, nhém C=0, lién két doi
C=C, c6 cac dinh hap thy UV dic trung cho lién két doi lién hop, chung to day
la mot flavonoid nhém flavon. Phd *H NMR chi ra 2 tin hiéu & 8, 6,18 (1H, d,
J=2,0 Hz), 6,40 (1H, d, J=2,0 Hz) phu hop vd&i cac proton vi tri meta H-6 va H-8
trén vong A va hé ABX ¢ &y 7,67 (1H, d, J=2,0 Hz, H-2"), 6,88 (1H, d, J=8,5
Hz, H-5"), 7,54 (1H, dd, J= 2,0; 8,5 Hz, H-6") phu hop vai proton thugc nhém
catechol trén vong B (thé tai c4c vi tri 3’ va 4'). Nhu vay, SL-5 duoc xac dinh 1a
mot flavonoid nhom flavon, ¢ cong thuc phan tir la CyisH1007, vong A ¢6 hai
proton tai vi tri s6 6 va 8, vong B cd cé4c proton tai vi tri s6 2/, 5’ va 6, cac vi tri
khac déu c¢6 nhdm thé OH. Vi vay, hop chat SL-5 dugc xac dinh 1a quercetin
(Hinh 3.17). So séanh céc dir liéu pho caa hop chat thu duoc véi quercetin trong
tai liéu [101] thay phi hop.

e SL-6 (quercetin-3-O-4D-galactopyranosid, hyperin)

Bot vo dinh hinh mau vang; nhiét @6 ndéng chay: 236-237 °C; UV
(MeOH) Amax (nM): 257, 360; IR (KBr) vins (cm™): 3456, 1659, 1606, 1495;
ESI-MS m/z: 463,0 [M-H]; Di liéu phé *H NMR, **C NMR ¢ Bang 3.7.
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Bang 3.7. Dir liéu phdé NMR ciia hop chét SL-6

Vitri C "¢ 8P Nhom chire 8¢ (A6 bdi, J = Hz)
2 158,5 158,5 (C) -0-C=
3 1351 135,8 (C) -0-C=
4 179,1 179,5 (C) >C=0
162,7 163,0 (C) HO-(|?=
6 99,7 100,0 (CH) -CH= 6,22 (d, J=2,0)
7 165,7 166,2 (C) HO—$=
8 94,6 94,8 (CH) -CH= 6,41 (d, J=2,0)
9 158,2 158,8 (C) -0-C=
10 105,5 105,6 (C) >C=
1 122,8 123,0 (C) >C=
2’ 115,9 116,1 (CH) -CH= 7,86 (d, J=2,0)
3/ 1456 145,8 (C) HO-(|3=
4 149,7 149,9 (C) HO-C=
5 1177 117,8 (CH) -CH= 6,88 (d, J=9,0)
6’ 122,8 123,0 (CH) -CH= 7,60 (dd, J= 2,0; 9,0)
1" 105,4 105,5 (CH) -0-CH-O- 5,18 (d, J=7,5)
2" 731 73,2 (CH) >CH-OH 3,84 (m)
3" 75,0 75,1 (CH) >CH-OH 3,59 (m)
4" 69,9 70,0 (CH) >CH-OH 3,87 (M)
5" 77,0 77,2 (CH) >CH-O- 3,50 (m)
6" 61,9 62,0 (CH,) -CH,-OH 3,67 (dd, J=6,0; 11,0);
3,57 (m)

*& cuia hyperin do trong CD30OD [62]; ®Po trong CD;0D, *125 MHz, °500 MHz.
Phd ESI-MS cho pic ion m/z 463,0 [M-H]™ phil hop vai cong thic phan tir
C1H2001, (464,10). Pho IR cho thiy cac bang va dai hap thu caa nhom -OH
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(3456 cm™); nhém C=0
(1659 cm™); cac nhém C=C
(1606, 1495 cm™). So sanh
phd 'H NMR cua hop chat
SL-6 véi SL-5 thay cac tin

hiéu cua vong A, B kha

gidng nhau, thé hién 2 tin
hiéu ghép cap meta dién Hinh 3.18. Céu tric ciia hop chit SL-6
hinh ¢ 64 6,22 (1H, d, J=2,0 Hz, H-6), 6,41 (1H, d, J=2,0 Hz, H-8) va h¢ ABX
trén vong B & 8y 7,86 (1H, d, J=2,0 Hz, H-2'), 6,88 (1H, d, J=9,0 Hz, H-5"),
7,60 (1H, dd, J= 2,0; 9,0 Hz, H-6). Do vay khang dinh cau trlic hop chat SL-6
c6 aglycon la quercetin. Tuy nhién, trén ph6é *H NMR cua SL-6 xuét hién mot
doublet cuaa proton anomer ¢ 64 5,18 (1H, d, J=7,5 Hz, H-1"), 6 tin hiéu proton
oxymethin va oxymethylen & trong viing 8y 3,50 - 3,87 la chung to dau hiéu
hinh thanh cua mét lién két S-monoglycosid. Ph **C NMR va DEPT chi ra sy
c6 mit caa 21 nguyén ti carbon, gdm cd 1 nhém methylen, 8 nhém methin, 9
carbon bac 4, trong do: 1 tin hiéu nhom carbonyl & 6¢ 179,5 (C-4); céc tin hiéu
cua duong hexose: 4 oxymethincarbon ¢ &¢ 73,2 (C-2"), 75,1 (C-3"), 70,0 (C-
4", 77,2 (C-5") va 1 oxymethylencarbon & 8¢ 62,0 (C-6"). Tir d6 co6 thé dé xuét
rang lién két f-monoglycosid 12 S-galactopyranosid. So sanh cac di liéu pho cua
hop chét thu duoc véi hyperin trong tai liéu [62] thay phu hop, hop chit SL-6
xac dinh la quercetin-3-0--D-galactopyranosid (hyperin) (Hinh 3.18).

e SL-7 (quercetin-3-O-4-D-glucopyranosid, isoquercitrin)

Bo6t vo dinh hinh mau vang; UV (MeOH) A (nm): 206, 257, 358; ESI-
MS m/z: 463,0 [M-H]"; Dit liéu phd *H NMR, *C NMR ¢ Bang 3.8.
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Bang 3.8. Dir liéu phé NMR ciia hop chit SL-7

Vitri C "¢ 8P Nhom chire 81 (dd bdi, J = Hz)
2 159,2 158,5 (C) -0-C=
3 135,8 135,6 (C) -0-C=
4 179,6 179,5 (C) >C=0
163,2 163,0 (C) Ho-$=
6 100,1 99,9 (CH) -CH= 6,23 (br s)
7 166,3 166,0 (C) HO-C|3=
8 94,9 94,7 (CH) -CH= 6,41 (br s)
9 158,6 159,0 (C) -0-C=
10 105,8 105,7 (C) >C=
1 123,2 123,2 (C) >C=
2’ 116,1 116,0 (CH) -CH= 7,73 (d, J=2,0)
3’ 146,1 145,9 (C) HO-(|3=
4’ 150,0 149,9 (C) HO-$=
5 117,7 117,6 (CH) -CH= 6,89 (d, J=8,0)
6’ 123,3 123,1 (CH) -CH= 7,60 (dd, J= 2,0; 8,0)
1" 104,5 104,4 (CH) -0-CH-O- 5,26 (d, J=7,5)
2" 75,9 75,7 (CH) >CH-OH 3,51 (t, J=9,0)
3" 78,3 78,4 (CH) >CH-OH 3,45 (t, J=9,0)
4" 71,4 71,2 (CH) >CH-OH 3,35 (t, J=9,0)
5" 78,5 78,1 (CH) >CH-O- 3,25 (m)
6" 62,7 62,6 (CH,) -CH,-OH 3,73 (dd, J=2,0; 12,0);
3,60 (dd, J=5,5; 12,0)

*& cuia isoquercitrin do trong CD30D [56]; *Po trong CD;0D, "125MHz, 500 MHz.
Phd ESI-MS cho pic ion m/z 463,0 [M-H]™ phil hop vai cong thic phan tir
Co1H20012 (464,10). So sanh phé NMR cua hop chit SL-7 véi SL-6 thay c6 cac
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tin hiéu & vong A, B kha gidng nhau.
Trén phé 'H NMR cua SL-7 xuit hién
cua mot doublet cua proton anomer & o4
5,26 (1H, d, J=7,5 Hz); 6 tin hiéu proton
oxymethin, oxymethylen ¢ trong vung
84 3,25 - 3,73 ciing chtng to dau hiéu
hinh thanh cua mot lién két S

monoglycosid tuwong ty nhu SL-6. Trén

phd *C NMR c6 céc tin hiéu vé su co
mit lien két cua duong hexose: 4 tin Hinh 3.19. C4u tric hop chiat SL-7
hiéu oxymethincarbon ¢ é¢ 75,7 (C-2"), 78,4 (C-3"), 71,2 (C-4"), 78,1 (C-5") va
1 tin hiéu oxymethylencarbon & §¢ 62,6 (C-6"). Tur céc dit liéu pho trén, khang
dinh hop chat SL-7 ciing 13 mot Amonoglycosid cé aglycon 1a quercetin. So
sanh cac tin hiéu duong hexose trén phé **C NMR cua hop chéat SL-7 véi SL-6
thay c6 su chénh léch vé do dich chuyén hda hoc vé phia truong thap kha lén &
cac vi tri C-2", C-3" lan luot 14 2,5 va 3,3 ppm. Véi nhitng dit lieu MS, NMR
cho thay duong lién két vai quercetin ciia hop chat SL-7 1a dong phan vi tri cua
duong S-D-galactopyranose. Tur d6 ¢6 thé dé xuat duong lién két véi aglycon
cua hop chat SL-7 1a -D-glucopyranose. So sanh cé4c dit liéu pho cua hop chat
thu dugc véi isoquercitrin trong tai liéu [56] thay phd hop, hop chat SL-7 xac
dinh la quercetin-3-O-4-D-glucopyranosid (isoquercitrin) (Hinh 3.19).

e SL-8 (engeletin)

Bot vo dinh hinh mau vang nhat; nhiét do néng chay: 175-176 °C; UV
(MeOH) Amax (NM): 217, 266, 274, 295, 377; IR (KBr) vms (cm™): 3381, 1644,
1598, 1518, 1469; ESI-MS m/z: 433,1 [M-H]"; D liéu phd ‘*H NMR, *C NMR
& Bang 3.9.
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Bang 3.9. Dir liéu phdé NMR ciia hop chit SL-8

*

Vitri C ¢ 8P Nhom chire 81 (dd bdi, J = Hz)
2 83,9 81,5 (CH) >CH-O- 5,29 (d, J=10,0)
3 78,7 76,0 (CH) >CH-O- 4,74 (d, J=10,0)
4 196,0 194,7 (C) >C=0
5 165,5 163,4 (C) HO-C|2=
6 97,5 96,1 (CH) -CH= 5,88 (d, J=2,0)
7 168,6 166,9 (C) HO-(|3=
8 96,3 95,1 (CH) -CH= 5,91 (d, J=2,0)

164,1 162,2 (C) -0-C=
10 102,5 101,0 (C) >C=
1’ 128,6 126,5 (C) >C=
2’ 116,4 | 115,2 (CH) -CH= 7,33 (d, J=8,5)
3/ 130,0 | 129,0 (CH) -CH= 6,79 (d, J=8,5)
4 159,4 157,8 (C) HO-C=
5 130,0 | 129,0 (CH) -CH= 6,79 (d, J=8,5)
6’ 1164 | 1152 (CH) -CH= 7,33 (d, J=8,5)
1" 102,2 | 100,3 (CH) -0-CH-O- 3,97 ()
2" 72,2 70,4 (CH) >CH-OH 3,28 (s)
3" 718 70,1 (CH) >CH-OH 3,13 (m)
4" 738 71,6 (CH) >CH-OH 3,12 (m)
5" 70,5 69,0 (CH) >CH-O- 3,90 (dd, J=6,5; 9,5)
6" 18,7 17,7 (CHy) -CHj 1,05 (d, J=6,5)

* & cuia engeletin do trong (CD3),CO [11]; *Po trong DMSO-dg, 125 MHz, °500 MHz.
Phé ESI-MS cho pic ion m/z 433,1 [M-H] phu hop véi cong thic phan
tir Cp1H»,010 (434,12). Pho IR cho thay cac bang va dai hap thy cia nhém -OH
(3381 cm™); nhém C=0 (1644 cm™); cac nhém C=C (1598, 1518, 1469 cm™).
Ph6 *H NMR chi ra 2 tin hiéu proton thom & CAc vi tri meta trén vong A: 8 5,88
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(1H, d, J=2,0 Hz), 5,91 (1H, d, J=2,0
Hz) lan luot & céc vi tri H-6, H-8.
Trén vong B, c6 2 tin hiéu cap
doublet kep cua 4 proton thom: &y
7,33 (d, J=8,5 Hz) & vi tri H-2', H-6";
6,79 (d, J=8,5 Hz) & vi tri H-3', H-5',
véi hai cap proton ¢ vi tri ortho

(J=8,5 Hz) d6i xang nhau. Tur cac tin

hiéu trén cho thidy vong B c6 mot
nhém thé & vi tri C-4’. Mt khac, Hinh 3.20. Cau tric ciia hgp chat SL-8
nhan thay trén vong C cd tin hiéu cap doublet ¢ 84 5,29 (d, J=10,0 Hz), 4,74 (d,
J=10,0 Hz) cho biét hai proton & vi tri H-2, H-3 & khéc phia véi nhau (25-H, 3a-
H). Tir cac tin hiéu phd 'H NMR ¢ trén, du kién hop chét SL-8 c6 aglycon 1a
trinydroxydihydroflavonol. Pudng a-L-rhamnopyranose dugc gan véi C-3 cua
aglycon qua céac tin hiéu caa phd *H NMR: mot doublet nhém methyl & &, 1,05
(3H, d, J=6,5 Hz, H-6"), singlet cua proton anomer & oy 3,97 (s, H-1") va 4 tin
hiéu proton oxymethin 8y 3,12 - 3,90. Phé *C NMR va DEPT chi ra sy c6 mat
cua 21 nguyén tir carbon (1 nhdm methyl, 13 nhdm methin, 7 carbon bac 4),
trong do cO tin hiéu cua mot nhdm carbonyl (6¢ 194,7, C-4); mot nhdm methyl
(6¢c 17,7, C-6"); 4 nhom oxymethin (d¢ 70,4, 70,1, 71,6, 69,0, C2"-5"). So sénh
cac dir lieu phd cua hop chat thu dugc vai engeletin trong tai lidu [11],[102] thay
phl hop, hop chat SL-8 x4c dinh la (2R,3R)-4',5,7-trihydroxydihydroflavonol-
35-0-a-L-rhamnopyranosid (engeletin) (Hinh 3.20). Tra ctu tai liéu thay rang
engeletin 1a glycosid dau tién cua dihydrokaempferol aglycon dugc phén lap tir
chi Astilbe.

e SL-9 (quercitrin)

Bot mau vang; nhiét dd nong chay: 230-232 °C; UV (MeOH) s (nM):
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202, 256, 349; IR (KBI) viax (cm'l): 3346, 1659, 1605, 1507, 1455; ESI-MS m/z:
447,0 [M-H]". Dit liéu phd 'H NMR, *C NMR ¢ Bang 3.10.
Bang 3.10. Dir liéu phd NMR ciia hop chat SL-9

*

Vitri C 3¢ 8P Nhom chire 8 (A6 bdi, J = Hz)
2 158,0 159,3 (C) -0-C=
3 1349 136,2 (C) -0-C=
4 178,2 179,7 (C) >C=0
162,0 163,2 (C) HO-CIZZ
6 99,4 99,9 (CH) -CH= 6,22 (d, J=2,0)
7 165,0 165,9 (C) HO-(IZZ
8 94,2 94,7 (CH) -CH= 6,39 (d, J=2,0)
9 157,2 158,5 (C) -0-C=
10 104,8 105,9 (C) >C=
1’ 1215 122,9 (C) >C=
2’ 116,2 116,4 (CH) -CH= 7,36 (d, J=2,5)
3/ 1459 146,4 (C) Ho_$:
4 1492 149,8 (C) HO-C=
5 116,4 117,0 (CH) -CH= 6,93 (d, J=8,0)
6’ 121,8 123,0 (CH) -CH= 7,33 (dd, J=2,0; 8,0)
1" 102,6 103,6 (CH) -0-CH-O- 5,37 (d, J=1,5)
2" 71,9 72,2 (CH) >CH-OH 4,24 (m)
3" 713 72,0 (CH) >CH-OH 3,77 (dd, J=3,5; 9,5)
4" 711 73,3 (CH) >CH-OH 3,36 (M)
5" 70,8 71,9 (CH) >CH-O- 3,44 (dd, J=6,5; 9,5)
6" 18,2 17,6 (CHs) -CHj 0,96 (d, J=6,5)

*& ctia quercitrin do trong DMSO-ds [31]; 2Po trong CD;0D, "125 MHz, °500 MHz.
Ph6 ESI-MS cho pic ion m/z 447,0 [M-H]™ phu hop véi cong thirc phan tir
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C,1H20011 (448,10). Phé IR cho thay
cac bang va dai hap thu caa nhom -
OH (3346 cm™); nhém C=0 (1659
cm™); cac nhém C=C (1605, 1507,
1455 cm™). Khi so sanh phé NMR
cua hop chéat SL-9 véi SL-5 thiy cac
tin hiéu caa vong A, B kha gidng
nhau. Do vay khing dinh ciu trdc

hop chat SL-9 c6 aglycon Ila

i 1@ a Al r 7
quercetin. Tuy nhién, trén pho “H Hinh 3.21. Cau truc cua hep chat SL-9
NMR c6 su xuat hién ciia mot doublet cia nhém methyl & &y 0,96 (J= 6,5 Hz,

H-6"), doublet cua proton anomer ¢ 64 5,37 (J= 1,5 Hz, H-1") va 4 tin hiéu
proton oxymethin &y 3,36 - 4,24 la dau hiéu cua mot duong o-L-
rhamnopyranose. Phd *C NMR chi ra su c6 mat cua 21 nguyén tir carbon; phan
tich cac tin hiéu trén pho DEPT xéac nhan gom 1 nhém methyl, 10 nhém methin,
10 carbon bac 4 va trong d6 co6 tin hiéu mot nhém carbonyl (8¢ 179,7, C-4); mot
nhém methyl (3¢ 17,6, C-6"), 4 nhém oxymethin (8¢ 72,2, 72,0, 73,3, 71,9, C2"-
5"). So sanh céc dir liéu pho cta hop chét thu duoc vai quercitrin trong tai liéu
[31],[77] thay phu hop, hop chat SL-9 xac dinh la quercetin-3-O-a-L-
rhamnopyranosid (quercitrin) (Hinh 3.21).

e SL-10 (bergenin)

Tinh thé khong mau; nhiét d6 néng chay: 238-240 °C; UV (MeOH) Amax
(nm): 222, 275; IR (KBr) vma (cm™): 3392, 1703, 1612, 1529, 1465, 1346,
1097; ESI-MS m/z: 327,0 [M-H]; Dit liéu ph6 'H NMR, *C NMR ¢ Bang 3.11.

Bang 3.11. Dir liéu phdé NMR ciia hop chat SL-10

*

Vitri C 3¢ 8P Nhom chire 81> (d6 bdi, J = Hz)

C-2 83,1 83,1 (CH) >CH-O- 3,70 (m)
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C-3 71,9 71,9 (CH) >CH-OH 3,45 (t, J=9,0)
C-4a 81,5 81,4 (CH) >CH-O- 4,09 (t, J=10,0)
C-4 75,7 75,7 (CH) >CH-0O-H 3,83 (t, J=9,0)
C-6a 119,5 119,4 (C) >C=
C-6 165,8 165,8 (C) -COO-
C-7 111,1 111,1 (CH) -CH= 7,11 (s)
C-8 152,4 152,3 (C) Ho-gz
C-9 142,3 142,07 (C) _O_IC:
C-10a 117,3 117,3 (C) >C=
C-10b 74,3 74,3 (CH) >CH-O- 4,98 (d, J=10,0)
C-10 149,5 149,4 (C) Ho-$=
C-11 62,7 62,7 (CH,) -CH,-OH 3,72 (m); 4,06 (M)
OCHj 60,9 60,9 (CH,) -OCHj, 3,93 (s)

*& ciia bergenin do trong CD30D [85]; *Po trong CD;0D , *125 MHz, °500 MHz.

*Tin hiéu ¢é curomg dg yéu.

Ph6 ESI-MS cho pic ion m/z: 327,0
[M-H]™ phu hop véi cong thac phan tu
C1H160y (328,08). Pho IR cho thay céc
bang va dai hap thu cua nhém —OH (3392
cm™), nhém C=0 (1703 cm™) va nhém
C=C (1612, 1529, 1465 cm™). Phd 'H

NMR chi ra mot singlet cua proton gan

Hinh 3.22. Qéu tric caa
hop chat SL-10

(1H, s, H-7); mot tin hiéu nhdm methoxy gan vao vong thom & &y 3,93 (3H, ).
Bén canh d0, cac tin hiéu ¢ 64 4,98 (1H, d, J=10,5 Hz, H-10b) va 3,45 - 4,09
(m, 6H) dic trung ciia nhém oxymethin, diéu nay chi ra rang sy c6 mit cua C-
glucosyl. Trén phd *C NMR va DEPT c6 14 tin hiéu carbon (1 nhém methyl, 1

trén vong thom c6 5 nhom thé ¢ &y 7,11

nhém methylen, 6 nhém methin va 6 carbon bac 4), trong d6 c6 mét vong thom

85




& dc 111,1 (C-7), 152,3 (C-8), 142,0 (C-9), 149,4 (C-10), 117,3 (C-10a), 1194
(C-6a); mot tin hiéu nhdm methoxy (OCHs) ¢ 6¢ 60,9 va mot nhdm carbonyl
ester & 165,8 (C-6). Ngoai ra con c6 céc tin hiéu dic trung ctia phan C-glucosyl
& 6c 83,1 (C-2), 71,9 (C-3); 75,7 (C-4); 81,4 (C-4a), 74,3 (C-10b); 62,7 (C-11).
So sanh cac dir liéu phd caa hop chét thu dugc vai bergenin trong tai liu [85]
thay phi hop, hop chat SL-10 xac dinh 1a bergenin (Hinh 3.22).
3.2.3.2. Xdc dinh cdu tric hoa hec cia cac hgp chdt phan Igp tir phan dwdi
mat ddt

e SR-4 (acid 34-hydroxyolean-12-en-27-oic, acid g-peltoboykinolic)

Tinh thé khdng mau. UV (MeOH) Ama (NM): 204: IR (KBr) vinax (cm™):
3480, 2932, 1686, 1628, 1454, 1188; ESI-MS m/z: 455,3 [M-H]", 457,2 [M+H]".
Dit liéu phd *H NMR, *C NMR ¢ Bang 3.12.

Bang 3.12. Dir liéu pho NMR ciia hep chat SR-4

Vitri C "¢ 5P Nhom chie | 8, (3 bdi, J = Hz)
C-1 38,6 38,8 (CH,) -CH,-
C-2 275 27,7 (CH,) -CH,-
C-3 79,4 79,3 (CH) >CH-OH 3,20 (m)
C-4 38,7 38,9 (C)
C-5 55,2 55,4 (CH) >CH-
C-6 18,2 18,4 (CH,) -CH,-
C-7 36,3 36,4 (CH,) -CH,-
C-8 39,7 40,0 (C)
C-9 472 474 (CH) ~CH-
C-10 37,1 37,2 (C)
C-11 22,8 23,0 (CH,) -CH,-
C-12 126,2 126,1 (CH) -CH= 5,66 (t, J=3,0)
C-13 138,2 138,1 (C) >C=
C-14 55,8 56,0 (C)
C-15 22,2 22,4 (CH,) -CH,-
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C-16 26,9 27.2 (CH,) “CHy-

C-17 32,8 33,0 (C)

C-18 49,0 49,2 (CH) >CH-

C-19 43,9 44,2 (CHy) “CHy-

C-20 31,1 31,2 (C)

C-21 36,5 36,7 (CH,) “CHy-

C-22 343 34,5 (CH,) “CHy-

C-23 28,1 28,3 (CHa) -CHa 0,96 (s)
C-24 16,0 15,8 (CH3) -CH, 0,78 (s)
C-25 16,4 16,5 (CH3) -CHa 0,95 ()
C-26 18,0 18,2 (CHa) “CH, 1,02 (s)
C-27 179,4 1794 (C) -COOH

C-28 28,2 28,4 (CHa) -CHa 0,84 (s)
C-29 335 33,4 (CH3) “CH, 0,82 (5)
C-30 236 23,8 (CH3) “CH, 0,83 (5)

*&% cua acid 3B-hydroxyolean-12-en-27-oic do trong CD30D [114]; ®Do trong
CDCls, °75 MHz, °300 MHz.

Phé ESI-MS cho pic ion m/z: 455,3 [M-H]", 457,2 [M+H]" phu hop véi
cong thic phan tir CaoHag03 (456,36). Phé IR cho thiy cac bang va dai hap thu
cta nhom -OH (3480 cm™); nhém C=0 (1686 cm™); nhém C=C (1628 cm™) va
nhom C-O (1188 cm™). Phé 'H NMR chi ra tin hiéu dic trung cua proton
olefinic ¢ 64 5,66 (1H, t, J=3,0 Hz, H-12); mot tin hiéu proton oxymethin & o4
3,2 (1H, m, H-3) va 7 nhém methyl lién két véi carbon bac 3 dudi dang singlet &
on 0,96, 0,78, 0,95, 1,02, 0,84, 0,82, 0,83 dwoc quy vao cac vi tri Hs-23, 24, 25,
26, 28, 29, 30. Ph6 *C NMR xuat hién 30 tin hiéu carbon, gom mot nhom
carboxylic ¢ 6c 179,4 (C-27); mot nhom oxymethincarbon & 6¢ 79,3 (C-3); 2
nhém carbon olefinic ¢ 8¢ 126,2 (C-12) va 138,1 (C-13). Dua vao cac dir liéu
pho trén, c6 thé dé xuat rang hop chat SR-4 ciing 1a mot oleanan triterpenoid

chira mot lién két d6i, mot nhoém hydroxyl va mot nhém carboxyl. So sanh phé
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NMR giira hop chat SR-4 va hop chat
SL-1 thay c6 cac dir liéu pho tuong
déng. Tuy nhién, hop chit SR-4
khong c6 cac tin hiéu cia nhom acetyl
trén phé NMR nhu SL-1 nén né cé
thé la acid 34-hydroxy-olean-12-en-
27-oic. Diéu nay duoc khang dinh lai
khi so sanh cac dit liéu phd cua hop

chét thu dugc véi hop chit SR-4 trong

tai liéu [114] thiy phu hop (Hinh 3.23).

Hinh 3.23. Cau tric ciia
hop chét SR-4

e SR-1 (acid 6-hydroxy-3-oxoolean-12-en-27-0ic)
Bot mau trang. Dit lieu phdé *H NMR, *C NMR ¢ Bang 3.13.
Bang 3.13. Dir liéu phé NMR cia hep chit SR-1

*

Vitri C dc 5P Nhom chice | 647° (A9 bdi, J = Hz)
C-1 41,3 42,2 (CH,) -CH,-
C-2 33,8 35,0 (CH,) -CH,-
C-3 215,3 216,0 (C) >C=0
C-4 48,0 49,1 (C)
C-5 55,7 57,2 (CH) >CH-
C-6 66,4 68,2 (CH) >CH-OH 4,67 (br s)
C-7 42,9 44,7 (CH,) -CH,-
C-8 38,4 39,8 (C)
C-9 46,0 478 (CH) >CH-
C-10 36,0 37,3 (C)
C-11 22,5 23,9 (CH,) -CH,-
C-12 1247 125,9 (CH) -CH= 5,84 (dd, J=2,4; 6,4)
C-13 136,9 138,6 (C) >C=
C-14 55,5 56,8 (C)
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C-15 21,7 23,3 (CH,) “CHy-

C-16 27,3 28,7 (CHy) -CH,-

C-17 32,5 315 (C)

C-18 48,6 50,2 (CH) >CH-

C-19 43,4 44,8 (CH,) “CHy

C-20 30,6 30,3 (C)

C-21 34,0 35,0 (CHy) “CHy

C-22 36,1 37,3 (CHy) “CHy,-

C-23 255 26,2 (CH,) -CH, 1,18 ()
C-24 23,1 24,1 (CHy) “CHs 1,67 (5)
C-25 16,2 17,4 (CH,) “CH, 1,76 ()
C-26 195 20,8 (CH,) -CH, 1,66 ()
C-27 176,6 178,9 (C) -COOH

C-28 28,0 28,9 (CH,) -CH, 1,01 (s)
C-29 33,2 33,7 (CHa) “CH, 0,73 (5)
C-30 23,4 24.4 (CH,) -CH, 0,89 (s)

*& cuia acid 6 -hydroxy-3-oxoolean-12-en-27-oic do trong DMSO-dg [69]; *Do trong
CsDsN, °150 MHz, °600 MHz.

Ph6 'H NMR chi ra tin hiéu dic trung cua proton olefinic ¢ 8y 5,84 (1H,
dd, J=2,4; 6,4 Hz, H-12); mét tin hiéu proton oxymethin ¢ 644,67 (1H, br s, H-
6) va 7 methyl lién két véi carbon bac 3 dudi dang singlet & 8y 1,18, 1,67, 1,76,
1,66, 1,01, 0,73, 0,89 dugc quy VAo cac vi tri Hg-23, 24, 25, 26, 28, 29, 30. Pho
3C NMR xuét hién 30 tin hiéu carbon, gdm mot nhém carbonyl & 8¢ 216,0 (C-
3); mot nhom carboxylic ¢ d¢ 178,9 (C-27); mot nhom oxymethincarbon & 6¢
68,2 (C-6); 2 nhém carbon olefinic ¢ 6¢ 125,9 (C-12) va 138,6 (C-13); 7 nhom
methyl & d¢c 26,2 (C-23), 24,1 (C-24), 14,4 (C-25), 20,8 (C-26), 28,9 (C-28),
33,7 (C-29), 24,4 (C-30). Dya trén dir licu phd NMR, c6 thé dé& xuat rang hop

chat SR-1 14 mot oleanan triterpenoid chira mot lién két doi (C=C), mot nhom
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hydroxyl, mot nhom carboxylic va mét
nhém carbonyl. So sénh cac dir liéu pho
cuia hop chat thu duoc véi acid 64
hydroxy-3-oxoolean-12-en-27-oic trong
tai liéu [69] thay phu hop, hop chat SR-1
xac dinh la acid 6 S-hydroxy-3-oxoolean-
12-en-27-oic (Hinh 3.24). Mac du da

dugc phan lap tir loai Chrysosplenium

24 23 OH

_ Hinh 3.24. Cau tric cia
carnosum (Saxifragaceae) [69], nhung hep chit SR-1

day 1a 1an dau tién hop chat SR-1 dugc phan lap tir mot loai thudc chi Astilbe.

e SR-2 (acid 34-trans-p-coumaroyloxy-olean-12-en-27-0ic)

Bot vo dinh hinh mau trang, [a]® +25,1 (¢ 0,1; CHCI); IR (KBrI) vimax
(cm™): 3310, 2948, 1683, 1586; HR-ESI-MS m/z: 625,3870 [M+Na]"; tinh
khiét: 98,69%. Dir liéu phd *H NMR, *C NMR ¢ Bang 3.14.

Bang 3.14. Dir liéu phé NMR cia hop chit SR-2

Vi tri 5P Nhom 8™ (A0 boi, J = Hz) Twong tic HMBC
C chire (H-C)

C-1 | 37,7 (CH,) -CH,- 1,48 (m)

C-2 | 23,7(CH,) -CH,- 1,89; 1,72 (m)

C-3 78,2 (CH) | >CH-O- 5,02 (t, J=2,4) 1,5,24, 1
C-4 37,5 (C)

C-5 51,1 (CH) >CH- 1,62 (d, J=12,0) 7,9, 23, 24,25, 26
C-6 | 18,9 (CH,) -CH,- 1,48; 1,33 (m)

C-7 | 37,4 (CH,) -CHy- 1,89; 1,79 (m)

C-8 40,3 (C)

C-9 | 47,8 (CH) >CH- 2,91 (dd, J=11,5; 5,2) 5,7,8,10, 11, 14,

25, 26
C-10 34,7 (C)
C-11 | 23,6 (CHy) -CH,- 1,96; 1,89 (m)
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C-12 | 1258 (CH) | -CH= 5,80 (t; J= 3,4) 9,11, 14, 18
C-13 | 139,0 (C) >C=
C-14 | 57,0 (C)
C-15 | 23,4 (CH,) | -CH,- | 242 (d, J=13,4); 2,11 (m)
C-16 | 28,8 (CH,) | -CH,- 2,48 (td, 13,2, 3,6);

2,01 (m)
C-17 | 33,7(C)
C-18 | 503 (CH) | >CH- 2,21 (dd, J=13,5; 3,6) 14,16, 17, 19, 28
C-19 | 448 (CH,) | -CH,- 1,79; 1,33 (m)
C-20 | 31,6(C)
C-21 | 35,1 (CHy) | -CH,- 1,07 (m)
C-22 | 37,3(CH,) | -CH,- 1,26 (m)
C-23 | 28,4 (CHs) | -CH; 0,91 (s) 4,5,23
C-24 | 22,4 (CHs) | -CHj3 0,89 (s) 3,4, 5, 10, 23, 25
C-25 | 16,7 (CHs) | -CHj3 1,00 (s) 1,5,9, 10, 24
C-26 | 18,9 (CHs) | -CHj; 1,14 (s) 7.8, 14,28
C-27 | 178,7(C) | -COOH
C-28 | 29,0 (CHs) | -CHj; 1,03 (s) 16, 17, 18, 22, 26
C-29 | 338(CHs) | -CHj; 0,89 (s) 19, 20, 21
C-30 | 242 (CHs) | -CHjs 0,74 (s) 19, 20, 29
C-1 | 1672(C) | -COO-
C2° | 1163 (CH) | -CH= 6,58 (d, J=15,8) 1,4
C-3 | 1452 (CH) | -CH= 8,00 (d, J=15,8) 1,2, 4,59
C-4 | 126,5(C) >C=
C5 | 131,0(CH) | -CH= 7,53 (d, J=8,6) 6,7,9
C6 | 117,1 (CH) | -CH= 7,04 (d, J=8,6) 47,8
C7 [ 1617(0) | HO-C=
C8 | 117,1 (CH) | -CH= 7,04 (d, J=8,6) 476
C-9 |131,0(CH) | -CH= 7,53 (d, J=8,6) 5,78

Do trong CsDsN

150 MHz, 600 MHz.
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Hinh 3.25. Cau tric caa hop chat SR-2

Phé HR-ESI-MS cho pic ion m/z: 625,3870 [M+Na]" phti hop véi cong
thic phan tir CsHssNaOs (theo tinh toan: 625,3869). Pho IR cho thay cac bing
va dai hap thu cua nhém -OH (3310 cm™); nhém C=0 (1683 cm™); nhém C=C
(1586 cm™). Phé *H NMR chi ra céc tin hiéu cia mot proton methin olefinic ¢
on 5,80 (1H, t, J=3,4 Hz) va mot proton oxymethin ¢ 64 5,02 (1H, t, J=2,4 Hz)
va 7 nhom methyl dang singlet ¢ 64 0,74, 0,89 x 2, 0,91, 1,00, 1,03, 1,14 (3H, s).
Thém vao do, tin hiéu vong thom thé vitri 1, 4 & 84 7,53 (2H, d, J=8,6 Hz) va
7,04 (2H, d, J=8,6 Hz), va 2 tin hiéu proton methin olefinic ¢ 64 8,00 (1H, d, J =
15,8 Hz) va 6,58 (1H, d, J=15,8 Hz) d¢ xuat c6 mat cua nhom trans-p-
coumaroyl trong hop chat SR-2. Ph **C NMR, HMQC cho thay c6 39 tin hiéu
carbon, gém 7 nhém methyl, 10 nhém methylen, 11 nhém methin va 11 carbon
bac 4. Su ¢6 mit cua mot lién két d6i ¢ 8¢ 139,0 va 125,8, mot oxymethin ¢ 3¢
78,2, va 7 nhdm methyl & 6¢ 33,8, 29,0, 28,4, 24,2 x 2, 18,9, 16,7 chi ra khung
cuia SR-2 12 mét oleanan triterpenoid va di liéu phé cia né twong déng véi phd
hop chat SR-4 (acid 3p-hydroxyolean-12-en-27-oic). Hop chat SR-2 c6 thé la
acid 34-hydroxyolean-12-en-27-oic chira mot nhdm  trans-p-coumaroyl. Tat ca
c4c tin hiéu 'H va ®C NMR cua hop chat SR-2 dugc quy két dwa trén phan tich
cac phé6 HMQC, HMBC, COSY va NOESY.
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HO
Hinh 3.26. Twong tic HMBC (=), NOESY () chinh cia hep chat SR-2

Trén pho HMBC, tin hiéu proton oxymethin & H-3 (84 5,02) tuong quan

véi C-1 (8¢ 37,7), C-5 (8¢ 51,1), C-24 (8¢ 22,4), va C-1' (8¢ 167,2) (Hinh 3.27),

c6 thé dé xuat rang nhoém trans-p-coumaroyl & vi tri C-3. Huéng cua H-3 13 a-

equatorial dya trén twong quan NOESY gitta H-3 (64 5,02) va H-23 (64 0,91)

(Hinh 3.28). Dua trén phan tich & trén, cau tric hop chat SR-2 duoc xac dinh 12
acid 3p-trans-p-coumaroyloxy-olean-12-en-27-oic (Hinh 3.25, 3.26).
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Hinh 3.27. Pho HMBC ciia hop chit SR-2
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Hinh 3.28. Pho NOESY ciia hop chat SR-2
e SR-3 (38,6a-dihydroxylup-20(29)-en)
Bot mau trang. ESI-MS m/z: 465,3 [M+Na]". Dit liéu phd *H NMR, **C
NMR ¢ Bang 3.15.
Bang 3.15. Dir liéu phé NMR cia hep chit SR-3

Vitri C "¢ 5P Nhém chire 8u° (d6 boi, J = Hz)
C-1 38,5 39,9 (CH,) -CH,-
C-2 27,0 27,8 (CH,) -CH,-
C-3 78,7 79,7 (CH) >CH-OH 3,11 (dd, J=4,8; 11,4)
C-4 39,1 40,4 (C)
C-5 60,6 61,7 (CH) >CH-
C-6 68,8 69,1 (CH) >CH-OH 3,98 (td, J=3,6; 10,5)
C-7 46,7 47,0 (CH,) -CH,-
C-8 42,1 43,2 (C)
C-9 49,9 51,3 (CH) >CH-
C-10 39,3 40,4 (C)
C-11 20,8 22,0 (CH,) -CH,-
C-12 25,0 26,4 (CH,) -CH,-
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C-13 37,6 39,1 (CH) >CH-

C-14 43,0 44,1 (C)

C-15 27,4 28,6 (CH,) -CH,-

C-16 35,5 36,7 (CHy) -CH,-

C-17 42,9 44,0 (C)

C-18 48,3 49,5 (CH) >CH-

C-19 47,9 49,4 (CH) >CH- 2,43 (td, J=6,0; 10,8)
C-20 150,8 151,9 (C) >C=

c-21 29,8 30,9 (CH,) -CH,-

C-22 39,9 41,0 (CH,) -CH,-

C-23 30,9 31,5 (CHa) -CH, 1,29 (s)

C-24 15,5 16,1 (CH3) -CHs 1,03 (s)

C-25 17,1 17,7 (CH3) -CH, 0,93 (s)

C-26 17,5 18,0 (CH3) -CH; 1,16 (s)

C-27 145 15,0 (CH3) -CHs 0,96 (s)

C-28 18,0 18,4 (CH,) -CH, 0,85 (s)

C-29 1094 | 110,2 (CH,) CH,= 4,71 (br s); 4,58 (br s)
C-30 19,3 19,5 (CH3) -CHs 1,71 (s)

*& cua 3p,6a-dihydroxylup-20(29)-en do trong CDCI3 [39]; ®Do trong CD3;0D, ®150
MHz, °600 MHz.

Pho ESI-MS cho pic ion m/z: 465,3 J |
[M+Na]" pht hop véi cong thic phan tir
CaoH300,Na (465,37). Phd *H NMR chi ra
tin hiéu cua 6 nhom methyl lién két véi
carbon bac 3 dudi dang singlet ¢ 6y 1,29,
1,03, 0,93, 1,16, 0,96, 0,85, dugc gan vao

CAC Vi tri Hs-23, 24, 25, 26, 27, 28: mot ",
24 23 OH
nhém isopropenyl [6y 1,71 (3H, s); 4,71 . .
propeny! [a: ( ) Hinh 3.29. Cau tric caa
(1H, br s) va 4,58 (1H, br s)]; 2 tin hiéu hop chit SR-3
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proton oxymethin &, 3,11 (dd, J=4,8; 11,4 Hz, H-3) va 3,98 (td, J=3,6; 10,5 Hz,
H-6). Phd *C NMR c6 30 tin hiéu carbon, trong d¢6 hai carbon olefinic & &,
151,9 (C-20) va 110,2 (C-29); 2 oxymethincarbon & &, 79,7 (C-3) va 69,1 (C-6).
Dua trén dir liéu phd NMR, c6 thé dé& xuat ring hop chat SR-3 1a mot lupan
triterpenoid chira mot lién két doi (C=C) va hai nhém hydroxyl. So sanh céc di
liu pho cua hop chat thu duoc véi 34, 6a-dihydroxylup-20(29)-en trong tai liéu
[39] thay phu hop, hop chat SR-3 xac dinh 1a 3,6a-dihydroxylup-20(29)-en
(Hinh 3.29). Mac du da duogc phan lap toe mot loai thuc vat khac [39],[79],
nhung day 1a 1an dau tién hop chat SR-3 duoc phan lap tir mot loai thudc chi
Astilbe.

e SR-6 (acid 34,6 4-dihydroxyolean-12-en-27-oic, acid astilbic)

Bot mau trang. ESI-MS m/z: 471,3 [M-H]", 495,3 [M+Na]". Dit liéu pho
'H NMR, **C NMR ¢ Bang 3.16.

Bang 3.16. Dir liéu pho NMR ciia hop chiat SR-6

Vitri C "¢ 5P Nhom chire 8, (A6 bdi, J = Hz)
C-1 41,5 41,8 (CH,) -CH,-
C-2 28,5 28,8 (CH,) -CH,-
C-3 78,4 78,8 (CH) >CH-OH 3,34 (dd, J=4,2; 11,7)
C-4 40,4 40,7 (C)
C-5 56,1 56,4 (CH) >CH-
C-6 67,5 67,8 (CH) >CH-OH 4,88 (s)
C-7 451 45,4 (CH,) -CH,-
C-8 39,6 40,0 (C)
C-9 48,1 48,3 (CH) >CH-
C-10 37,3 37,7 (C)
C-11 23,6 24,0 (CH,) -CH,-
C-12 125,9 126,2 (CH) -CH= 5,89 (t, J=3,3)
C-13 138,1 138,5 (C) >C=
C-14 56,9 57,3 (C)
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C-15 23,1 23,4 (CH,) -CH,-

C-16 28,5 28,8 (CH,) -CHy-

C-17 335 33,8 (C)

C-18 49,9 50,3 (CH) >CH-

C-19 44,5 44,9 (CH,) “CHy-

C-20 31,2 31,6 (C)

C-21 34,8 35,1 (CH,) -CH,-

C-22 371 37,4 (CH,) “CHy-

C-23 28,7 29,0 (CHy) -CH; 1,29 (s)
C-24 18,1 18,4 (CH,) -CHa 1,75 ()
C-25 18,0 18,3 (CHa) -CHa 1,74 (s)
C-26 20,4 20,7 (CHy) -CH; 1,71 (s)
C-27 1788 179.1 (C) -COOH

C-28 28,5 28,8 (CHy) -CH; 1,05 (s)
C-29 33,5 33,8 (CHy) -CH; 0,76 (s)
C-30 238 24.2 (CH3) -CHa 0,91 (s)

*& cua acid 3f3,64-dihydroxyolean-12-en-27-oic do trong CsDsN [114]; ®Po trong
CsDsN, 75 MHz, ©300 MHz.

Pho ESI-MS cho pic ion m/z:
471,3 [M-H] va 4953 [M+Na]'phu
hop véi cong thuc phan tor CzoHy04
(472,36). Phé *H NMR chi ra tin hiéu
dac trung cua proton olefinic ¢ 6y 5,98
(1H, t, J=3,3 Hz, H-12); hai tin hiéu
proton oxymethin ¢ 64 3,34 (1H, dd,
J=4,2; 11,7 Hz, H-3), 4,88 (1H, s, H-6) Hinh 3.30. C4u trdc cia hep chat SR-6
va 7 methyl lién két voi carbon bac 3 dudi dang singlet & 8 1,29, 1,75, 1,74,
1,71, 1,05, 0,76, 0,91 dugc quy vao cac vi tri Hz-23, 24, 25, 26, 28, 29, 30. Pho
3C NMR xuét hién 30 tin hiéu carbon, gdm mot nhom carboxylic & 8¢ 179,1 (C-
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27); hai nhém oxymethincarbon ¢ dc 78,8 (C-3), 67,5 (C-6); 2 nhom carbon
olefinic & 8¢ 125,9 (C-12) va 138,1 (C-13). Dya trén dif liéu phd NMR, c6 thé dé
xuét rang hop chit SR-6 ciing 13 mét oleanan triterpenoid chtra mot lién két doi,
hai nhom hydroxyl, mdt nhom carboxyl. So sanh cac dir liéu phd cua hop chat
thu duogc voi acid 34,6dihydroxyolean-12-en-27-oic trong tai liéu [114] thay
phu hop, hop chit SR-6 xac dinh 1a acid 3,64-dihydroxyolean-12-en-27-oic
(acid astilbic) (Hinh 3.30).

e SR-5 (acid 38,6 4,7 a-trihydroxyolean-12-en-27-oic)

Bo6t mau tring. Dit liéu phdé *H NMR, *C NMR ¢ Bang 3.17.

Bang 3.17. Dir liéu pho NMR ciia hop chit SR-5

*

Vitri C dc 8P Nhom chice | 847° (A9 bdi, J = Hz)
C-1 39,3 41,0 (CH,) -CH,-
C-2 27,1 27,7 (CH,) -CH,-
C-3 78,5 79,6 (CH) >CH-OH 3,11 (dd, J=4,9; 11,4)
C-4 39,1 40,3 (C)
C-5 49,9 51,5 (CH) >CH-
C-6 67,9 67,7 (CH) >CH-OH 4,42 (t,J=2,7)
C-7 82,8 84,8 (CH) >CH-OH 4,33 (d, J=3,3)
C-8 43,0 44,3 (C)
C-9 49,6 51,4 (CH) >CH-
C-10 35,9 37,1 (C)
C-11 21,4 22,6 (CH,) -CH,-
C-12 127,8 129,5 (CH) -CH= 5,67 (t, J=3,6)
C-13 134,2 135,5 (C) >C=
C-14 56,2 57,8 (C)
C-15 22,9 24,0 (CH,) -CH,-
C-16 26,6 27,7 (CH,) -CH,-
C-17 34.4 33,7 (C)
C-18 48,4 49,8 (CH) >CH-
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C-19 42,5 43,9 (CH,) “CHy

C-20 30,8 31,7 (C)

C-21 34,4 35,6 (CH,) “CHy-

C-22 36,7 37,8 (CH,) “CHy

C-23 27,2 27,8 (CHy) -CHs 1,05 (s)
C-24 17,4 17,8 (CHa) -CH, 1,18 ()
C-25 17,9 18,1 (CH3) -CH, 1,29 ()
C-26 12,6 13,1 (CHa) “CHs 1,21 ()
C-27 1775 180,1 (C) -COOH

C-28 28,3 28,7 (CH3) -CHs 0,89 (s)
C-29 33,0 33,5 (CHa) -CH, 0,91 (s)
C-30 24,0 24.4 (CH3) “CH, 0,91 (s)

*& cuia acid 33,6p, 7a-trinydroxyolean-12-en-27-oic do trong CDCl3 [48]; ®Po trong
CDs0D, 75 MHz, °300 MHz.

Phé NMR cua hop chit SR-5 N
duoc so sanh vai pho caa hop chat SR-6
chi ra c6 su khac biét nhat ¢ vj tri C-7,
do mét proton dugc thay thé boi nhom
hydroxyl [64 4,33 (1H, d, J=3,3 Hz) va
¢ 84,8]. Vi vay c6 thé cho rang, hop
chit SR-5 & mot acid 3,6,7-

trinydroxyolean-12-en-27-oic. So sanh

) _ 7 , Hinh 3.31. Cau tric
cac dir liéu pho cuaa hop chat thu duoc ciia hop chit SR-5

Vvéi 38,6 5,7 a-trinydroxyolean-12-en-27-oic trong tai liéu [48] thay phl hop, hop
chat SR-5 xac dinh 1a acid 3/3,6,8,7 a-trihydroxyolean-12-en-27-oic (Hinh 3.31).
e SR-7 (acid 38,24-dihydroxyolean-12-en-27-oic)
Bot mau trang. ESI-MS m/z: 471,3 [M-H]", 473,4 [M+H]". Dir liéu phé
'H NMR, *C NMR ¢ Bang 3.18.

99



Bang 3.18. Dir liéu phé NMR cia hep chit SR-7

*

Vitri C dc 8P Nhom chice | 84°° (dd bdi, J = Hz)

C-1 39,5 39,4 (CH,) -CH,-

C-2 29,0 28,8 (CH,) -CH,-

C-3 80,4 80,2 (CH) >CH-OH 3,48 (dd, J=4,5; 11,4)

C-4 43,6 435 (C)

C-5 56,8 56,7 (CH) >CH-

C-6 19,7 19,6 (CH,) -CH,-

C-7 38,2 38,0 (CH,) -CH,-

C-8 40,4 40,3 (C)

C-9 48,0 47,9 (CH) >CH-

C-10 37,7 37,5 (C)

C-11 24,1 24,0 (CH,) -CH,-

C-12 125,8 125,7 (CH) -CH= 5,78 (d, J=2,1)

C-13 139,1 138,9 (C) >C=

C-14 56,9 56,8 (C)

C-15 23,5 23,3 (CH,) -CH,-

C-16 28,9 28,7 (CH,) -CH,-

C-17 33,8 33,7 (C)

C-18 50,3 50,2 (CH) >CH-

C-19 44,9 44,8 (CH,) -CH,-

C-20 31,7 31,6 (C)

c-21 35,2 35,1 (CH,) -CH,-

C-22 375 37,4 (CH,) -CH,-

C-23 23,9 23,8 (CHa) -CHj 1,40 (s)

C-24 65,1 65,0 (CH,) -CH,-OH 3,70 (d, J=10,8);
4,50 (d, J=10,8)

C-25 17,5 17,4 (CH,) -CHj 1,02 (s)

C-26 18,9 18,7 (CHy) -CHj 1,10 (s)

C-27 178,9 178,7 (C) -COOH
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C-28 29,1 29,0 (CHs) “CH, 1,10 (s)
C-29 33,9 33,8 (CHy) “CH, 0,74 (s)
C-30 243 24.2 (CH3) “CH, 0,89 (s)

*& cua acid 3f3,24-dihydroxyolean-12-en-27-oic do trong CsDsN [27]; ®Do trong
CsDsN, 75 MHz, ©300 MHz.

Phé ESI-MS cho pic ion m/z:
471,3 [M-H], 473,4 [M+H]" phu hgp
voi cong thuc phan tor  CsoHgg0,
(472,36). Phé 'H NMR chi ra tin hiéu
dac trung cua proton olefinic & 6 5,78
(1H, d, J=2,1 Hz, H-12); mot tin hiéu
proton oxymethin ¢ oy 3,48 (1H, dd,
J=45; 11,4 Hz, H-3), hai tin hiéu proton

Hinh 3.32. Cau tric cia
oxymethylen & & 3,70 (1H, d, J=10,8 hop chat SR-7

Hz, H-24a), 4,5 (1H, d, J=10,8 Hz, H-24b) va 6 methyl lién két vai carbon bac 3
dudi dang singlet ¢ 641,40, 1,02, 1,10x2, 0,74, 0,89 duoc quy vao cac Vi tri Hs-
23, 25, 26, 28, 29, 30. Phé **C NMR xuit hién 30 tin hiéu carbon, gdm mot
nhém carboxylic ¢ d¢ 178,9 (C-27); mdt nhom oxymethin carbon ¢ 6 80,2 (C-

3), mot nhdm oxymethylen carbon ¢ d¢ 65,0 (C-24); 2 nhdm carbon olefinic &
8¢ 125,7 (C-12) va 138,9 (C-13). Dya trén dit liéu pho NMR, c6 thé dé xuat rang
hop chat SR-7 1a mot oleanan triterpenoid chira hai nhém hydroxyl, mot nhém
carboxyl. So sanh cac dir liéu phd cua hop chat thu dugc voi 3424-
dihydroxyolean-12-en-27-oic trong tai liéu [27] thay phu hop, hop chit SR-7
xac dinh la acid 33,24-dihydroxyolean-12-en-27-oic (Hinh 3.32).

e Cac hop chat SR-8, SR-9, SR-10 lan lugt dugc xac dinh quercetin (SL-
5), quercitrin (SL-9) va bergenin (SL-10) di duoc phan lap va xac dinh céu tric

& phan trén mat dat Lac tan phu.
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3.3. TAC DUNG SINH HQC
3.3.1. Poc tinh cap cia CDMPLTP

o Thur nghiém tham do

- Str dung 10 chuot nhét tréng, giéng cai, chia thanh 5 nhom, moi nhom 2
dong vat va cho udng CDMPLTP véi liéu ting dan.

- Két qua: sau 4 - 6 gid, ca 10 chudt déu khong co biéu hién bat thuong;
sau 72 gio ca 10 chudt déu con séng va khong xuat hién chudt chét trong vong 7
ngay sau khi uéng thude.

- Két thuc thir nghiém tham do da xac dinh duoc liéu 24 g CDMPLTP/Kg
- mic liéu cao nhat c6 thé cho udng duoc ma khong gay chét chudt nhit tring
thi nghiém.

o Thir nghiém chinh thirc

- Tién hanh thir nghiém trén 10 chudt nhét tring khoe manh, gidng cai.
Trudce thor nghiém 2 gio, cho chudt nhin an nhung van cho uéng nudc binh
thuong. Cho ca 10 chudt udng CDMBLTP véi lidu 24 g/kg (liéu cao nhat da xac
dinh & thir nghiém thdm do). Thé tich mdi 1an cho chudt udng 13 0,2 ml/10 g
chudt x 2 lan/ngdy, mdi lan cach nhau 2 gio. Sau 2 gid chudt duge cho an trd lai,
ubng nude binh thudng.

- Két qua:

+ Sau khi udng thubc 6 gid: tat ca cac chudt déu khong c6 biéu hién bat
thuong: an uéng, van dong binh thuong, phan xa tdt véi cac kich thich, khong
khé thd, 16ng muot, niém mac héng hao, mit sang, phan kho, nudc tiéu binh
thuong, khong bi ti€u chay.

+ Trong vong 72 gio sau khi udng thudc, khong xuét hién chudt chét va
100% s6 chudt thir nghiém déu con séng sau mot tuan thir nghiém.

Nhu vay, khi ding theo duong uéng CDMPLTP véi lidu 24 g/kg (twong
duong 573 g duogc liéu/kg, gap khoang 300 lan liéu thé hién tac dung duoc 1y),
1a liéu cao nhat co thé cho chudt uéng dugc, CDMDBLTP khong thé hién doc tinh
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cap trén chudt nhit tring.

Vi khong c6 chuot chét & cac 16 thu nghi¢ém nén chua xéc dinh LDsg cua
CDMDLTP.
3.3.2. Tac dung chéng oxy hda cia CDMPLTP

Panh gia tdc dung chéng oxy hoa in vitro cia CDMBLTP, st dung
phuong phap xac dinh kha nang don géc tw do DPPH va géc ty do O,™, két qua
ICs0 lan luot 12 20,29 pg/ml va 58,8 ug/ml. Chét dbi chiung duong 1a quercetin
c6 kha ning don gbc tu do DPPH va O," rat manh vdi ICs lan luot 12 1,77
ug/ml va 3,1 ug/ml.
3.3.3. Hoat tinh wc ché hoat dong XO

Xac dinh hoat tinh Gc ché hoat dong XO dua trén phuong phap do OD
cua acid uric tao thanh, quercetin lam chat doi chiung duong. Két qua thé hién &
Bang 1 (Phu luc 2020\53 Hinh 3.33.

] cDMBbLTP

= Quercetin
804 = Q

60
404 *%

204 ﬂ Il‘
0 T T T
0.5 0.1

T T
100.0 10.0 1.0

Hoat tinh (%) rc ché& hoat ddng XO

Néng do (ug/ml)
Giatri M £ SD; n=3; **, p<0,01 khi so sanh vdi quercetin
Hinh 3.33. Hoat tinh tic ché hoat dong XO ciia CDMPLTP
Két qua thuc nghiém & Hinh 3.33 cho thiy, CDMBLTP c6 hoat tinh tc
ché hoat dong enzym XO phu thudc vao liéu, co xu hudng giam dan khi nong do
giam. Véi nong d6 CDMPLTP 100,0, 10,0, 1,0, 0,5, 0,1 pg/ml hoat tinh tc ché
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hoat dong XO lan luot 47,7 + 3,3%, 34,0 + 2,7%, 31,20 + 1,0%, 24,4 + 3,2%,
21,0 + 2,0%. Chat ddi chimg duong 1a quercetin ¢6 hoat tinh ¢ ché hoat dong
X0 ¢ c4c nong do 100,0, 10,0 pg/ml (e ché lan luot 81,6 + 1,0%, 71,5 + 2,0%),
manh hon ¢ ¥ nghia théng ké so véi CDMBPLTP. O cac nong do 1,0, 0,5, 0,1
ng/ml, hoat tinh @c ché hoat dong XO khong khéac c6 ¥ nghia thong ké so Véi
CDMDLTP.
3.3.4. Tac dung chéng viém cia COMPLTP
3.3.4.1. Tdc dung chong viém cdp ciia CDMPLTP trén mo hinh gay phi ban
chén chuét bing carrageenan

Str dung mé hinh gy phu ban chan chudt bang carrageenan véi thude dbi
chiéu 12 indomethacin dé xac dinh tac dung chéng viém cap cia CDMBLTP.
Thong sd danh gia 1a mirc do phu ban chan chudt tai cac thoi diém 1, 3, 5, 7 gio

sau gay viém. Két qua thé hién ¢ Bang 2 (Phu luc 20) va Hinh 3.34.

3 Ching

= 401 @l Indomethacin (10 mg/kg)
= £ CDMDLTP (80 mg/kg)
‘_§' I @I CDMDLTP (160 mg/kg)
S 307 CDMDLTP (320 mg/kg)
:‘C“ -T- *% *% *
o
‘_¢:=5 * * *%* I %

T %
c il 1
@ ] % T
_g *% %
2 %
S /

% *%
[{e]] /
g /
5 %
\: %
= 7
1 3 5 7

Thdai gian (gio)
Giatri M £ SE; *, p<0,05; **, p<0,01 khi so sanh vgi 16 ching

Hinh 3.34. Tac dung chéng viém cia CDMBLTP trén phii chin chudt
do carrageenan theo thoi gian
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Két qua cho thidy CDMDLTP véi muc lidu 80 mg/kg co tac dung tc ché
phl ban chan chudt tai cac thoi diém 1, 3 va 5 gio sau khi gy viém, mtc ¢ phu
ban chan chudt 1an luot 13 6,6 + 1,0% (p<0,01), 10,8 + 1,8% (p<0,01), va 16,7 +
1,8% (p<0,01); ty 18 rc ché phu ban chudt so véi ching lan luot 12 50,9%,
58,2% va 46,1%. CDMPLTP voi mirc lidu 160 mg/kg cé tac dung e ché phu
ban chan chudt tai cac thoi diém 3, 5 gid sau khi giy viém, muc d6 phu ban
chan chuét lan luot 1a 15,8 + 3,2% (p<0,05) va 21,1 + 2,9% (p<0,01); ty 1¢& tc
ché phu ban chudt so v6i ching lan luot 38,5% va 31,7%. CDMBLTP véi muc
liéu 320 mg/kg c6 tac dung trc ché phil ban chan chudt tai cac thoi diém 3, 5 gid
sau khi gay viém, muac d6 phu ban chan chudt 1an luot 1a 16,5 + 3,8% (p<0,05)
va 21,6 + 2,1% (p<0,05); ty 1& tc ché phu ban chudt so véi ching lan luot
35,8% va 30,2%.

Indomethacin liéu 10 mg/kg thé hién tac dung chdng viém tdt, co tac dung
tai tat ca cac thoi diém nghién ctru, mirc do phu ban chan chudt tai thoi diém 1,
3, 5 va 7 gio sau khi gay viém lan luot 12 7,2 + 1,0% (p<0,05), 14,2 + 2,8
(p<0,01), 21,7 + 2,5% (p<0,01) va 5,4 + 1,8 (p<0,01); ty 1& wrc ché phu ban chudt
so v&i ching lan luot 12 46,6%, 44,9%, 29,7% va 64,3%.

Trong cac muc lidu dd danh gia tac dung chéng viém cdp, CDMBLTP véi
liéu 80 mg/kg 13 muc lidu thé hién tac dung chong viém tai cac thoi diém 1, 3,5
gid nghién ctru. Khi ting lidu, kha ning trc ché phu ban chan chudt khong ting
thém. Vi vy, muc liéu 80 mg/kg duoc lya chon dé ap dung cho cac nghién ctru
vé tac dung sinh hoc tiép theo.
3.3.4.2. Tdc dung chéng viém man ciia CDMPLTP trén moé hinh gy u hat
thwe nghiém bing bong

Pé danh gia tac dung chong viém man trén mo hinh giy u hat thuc
nghiém bang Vién bong v6i thude ddi chiéu 1a prednisolon, sir dung CDMPLTP

v6i mie liéu 80 mg/kg trong thuc nghiém nay. Két qua thé hién ¢ Bang 3.19.
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Bang 3.19. Anh hwéng cia CDMPLTP [én khoi lwong u hat

Sé Lidu ] Két qua danh gia
L6 Thong so ]
T (mg/kg) U hat twoi | U hat khé
1 Chirng - M + SE (mg) | 601,4+64,8 | 90,0+ 10,7
M+ SE (mg) | 266,7+36,6 | 32,7+7,1
2 Prednisolon 5 X (%) 55,7 63,6
P P2,1<0,01 p21<0,01
M + SE (mg) | 430,5+239 | 70,0+3,7
X (%) 28,4 22,2
3 CDMDLTP 7 80
P31<0,05 P3.1>0,05
p
P32<0,05 P3.<0,01

Két qua Bang 3.19 cho thdy, CDMPLTP véi mic licu 80 mg/kg lam giam
khéi luong u hat tuoi 28,4% so véi 16 chimg (p<0,05) nhung khong thé hién tac
dung lam giam khdi lugng kho so véi ching.

Thudc d6i chiéu prednisolon lidu 5 mg/kg thé hién tic dung chong viém
man rat rd rét, lam giam khoi lwong u hat thyc nghiém so véi 16 chimg.

3.3.5. Tac dung giam dau cia CDMDLTP
3.3.5.1. Tdc dung giim dau trung wong ciia CDMPLTP trén md hinh mam
néng

Str dung moé hinh mam noéng véi thude d6i chiéu 14 codein. Két qua thé
hién & Bang 3.20.

Bang 3.20. Anh hwéng cia CDMPLTP dén thoi gian phan ing dau

L6 n Liéu Thoi gian phan ng dau
(mg/kg) (giay)
Chirng 9 - 13,1+0,8
Codein 9 60 47,5 £ 3,4**
CDMDLTP 9 80 154+172

Gia tri M £ SE; ** p < 0,01 khi so sanh voi 16 chitng
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Thoi gian phan Gmg v6i nhiét do cua chudt udng CDMPLTP véi mirc lidu
80 mg/kg tai thoi diém sau khi udng thudc 90 phit khong khéc biét c6 y nghia
théng ké so vé6i 16 chimg. Trong khi dé, 16 dung codein liéu 60 mg/kg co tac
dung kéo dai thoi gian phan tng véi nhiét do cua chudt so voi 16 ching
(p<0,01).
3.3.5.2. Tdac dung gidim dau ngogi vi cia CDMDLTP trén mo hinh gay dau
qudn bang acid acetic

St dung md hinh gy dau quin bang acid acetic voi thuée dbi chiéu 1a
indomethacin dé xac dinh tac dung giam dau ngoai vi cia CDMPLTP. Két qua
thé hién & Bang 3.21.

Bang 3.21. Anh huéng ciia CDMPLTP dén s6 con quiin dau ciia chudt

54 S6 con quin dau
0 A
T Lo 0-5 | 5-10 [ 10-15 [ 15-20 [ 20-25 [ 25-30
phut phat phat phut phat phut
] 2 15 15 16 17 12
1 Chung (n=8) (0-6) | (7-19) | (12-18) | (14-23) | (14-19) | (10-17)
Indomethacin 0 9 11 9 7 4
> | 10 m/kg (n=8) (0-2) | (0-17) | (4-13) | (7-11) | (5-9) | (0-9)
D, | >0.05 | >0,05 <0,05 <0,05 <0,01 <0,01
CDMPLTP 80 0 7 11 9 9 9
; malkg (n=8) (0-1) | (5-14) | (7-13) | (5-13) | (6-11) | (6-15)
ps1 | >0,05 | >0,05 <0,05 <0,05 <0,01 >0,05
ps2| >0,05 | >0,05 >0,05 >0,05 >0,05 <0,05

CDMPLTP véi lidu 80 mg/kg c6 tic dung 1am giam s con quin dau cia
chudt nhét tring so véi 16 chung trong khoang thoi gian tir phat thir 10 dén 15
(p<0,05), 15 dén 20 (p<0,05) va 20 dén 25 (p<0,01). Indomethacin liéu 10
mg/kg thé hién tac dung giam dau tt, c¢6 tac dung lam giam sé con quin dau
ctia chudt so voi 16 chung trong khoang thoi gian tir phit thir 10 dén 15
(p<0,05), 15 dén 20 (p<0,05), 20 dén 25 (p<0,01) va 25 dén 30 (p<0,01).

3.3.6. Tac dung lam ting cwong hip thu glucose cia cac oleanan
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triterpenoid phan lap dwoc tir CDOMDLTP
3.3.6.1. Tac dung dgc té bao cia céc oleanan triterpenoid

Téc dung doc té bao soi co chudt C2C12 d6i cua 6 oleanan triterpenoid
phan lap dugc tr CDMBPLTP duoc xac dinh bang cach ding MTT dé dinh
luong té bao sdng. Két qua thé hién Bang 3 (Phu luc 20) va Hinh 3.35.

o 150 -
& ] > 2 B
gio 4 qgio
-§ Ll 1 I 1
hg -
B} x B N I
S 100 - N .
] \ 7/ = 'E‘
3 NIERTE -
£ N B / =
/, = 7 ]
3 N £ ¥
T \[/
S \[/ £ /
: MRz :
© \ - =
z NAIEE | :
0 Al 2 " e | L Y
DMSO(0,2%) = 4 - - - = = = = = = =+ 4 4 4 4 4 & e 4 e e e e e e e oo o
Digitonin (100 pg/ml)
SR-1(uM) 20 40 20 40
SR-2 (uM) - - - -2040 - - - - - - - - - - - - - - 2040 - - - - - - - - - -
SR-4(pv) - - - - - - 2040 - - - - - - - - - - - - - - 2040 - - - - - - - -
SR-5 (M) 20 40 20 40
SR-6 (M) 20 40 20 40
SR-7(puM) - - - - - - - e e e e 2040 - - - - - - - - - - - - - - 2040 - -
Rosiglitazon (30puM) - - - - - - - - - - - - o o s oo o oo oo oo oL e e

Acid ursolic (10M)
Gia tri M £ SE; n=3 (3 thi nghiém, méi thi nghiém lam 3 lan)
Hinh 3.35. T4c dung déc té bao cia cac oleanan triterpenoid
Két qua ¢ Hinh 3.35 cho thay rang, céc hop chat SR-1, SR-2, SR-6 & cé4c
nong d6 20, 40 uM khéng gay doc té bao soi co chudt C2C12 khi duoc u trong
thoi gian 2 va 4 gio, thé hién OD khong giam khi so sanh véi mau chang 1a
DMSO 0,2%. Cac hop chat SR-4, SR-5, SR-7 gay doc té bao o ca 2 nong do 20
va 40 uM. Rosiglitazon & nong d¢6 30 uM va acid ursolic & nong d6 10 uM ciing
khong thé hién doc té bao soi co chudt C2C12. Digitonin I1a chat doc té bao
manh & nong do 100 ug/ml dugc sir dung 1a chat d6i chiung duong.
Cac hop chat SR-1, SR-2, SR-6 khdng doc té bao s¢i co chudt C2C12

duogc lya chon cho nghién ctu ting cuong hap thu glucose.

108



3.3.6.2. Tac dung lam ting cwong hdp thu glucose cia cac oleanan
triterpenoid

a) Khdo sat hiéu qua 1am tang cwong hdp thu glucose cia hop chat SR-1
theo thoi gian

Pé danh gia hiéu qua lam ting cuong hap thu glucose cua cac oleanan
triterpenoid phan lap dugc tir CDMBLTP, hop chat SR-1 (40 uM) va hén hop
SR-1 (40 uM) + insulin (100 nM) dugc st dung dé danh gia trén té bao soi co
chudt C2C12 tai cac thoi diém 0, 0,25, 0,5, 1,0, 2,0, 4,0 gio. Két qua thé hién o
Bang 4 (Phu luc 20) va Hinh 3.36.

-©- SR-1(40 pM)

—@- SR-1 (40 pM)
+insulin (100 nM)

Ty I& (%) hap thu 2-deoxy-[3H]-qucose

0 1 2 3 4 5
Thdi gian (gio)
Gia tri M £ SE; n= 3 (3 thi nghiém, mdi thi nghiém 1am 3 Ian)
* p<0,05; **, p<0,01 khi so sanh tai thoi diém bet dau khong u véi insulin
* p<0,05; ¥ p<0,01 khi sanh tai thoi diém bdt dau « véi insulin

Hinh 3.36. T4c dung ting (%) hap thu glucose vao té bao sei co' chudt
C2C12 cua hgp chat SR-1 va SR-1 + insulin theo thoi gian

Tur két qua nghién ctu cho thay, hop chat SR-1 (40 uM) c6 tac dung lam
tang hap thu glucose vao trong té bao soi co chudt C2C12 khi & cing hoic
khong cing vai insulin (100 nM) tir thoi diém 15 phat, dat toi da ¢ 2 gio va sau
d6 giam dan. Dya vao két qua thuc nghiém trén, thoi diém 2 gio duoc chon dé
danh gia hap thu glucose vao té bao ddi véi cac hop chat khac.

b) Két qua 1am tang cwong hap thu glucose cuia cac oleanan triterpenoid
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Két qua hap thu glucose vao té bao soi co chudt C2C12 cua céac hop chat
nghién ctru, dbi chang tai thoi diém 2 gio dugc thé hién ¢ Bang 5 (Phu luc 20)

va Hinh 3.37.
200-

- -
150- . -

(so véi mau chimg)
=
o
|

TV 1& % hap thu 2-deoxy-[ H]-glucose
[+
o
1

Chirng

Insulin (100 nM) - R e - e e e e e a -
SR-1 (uM) - 10 10 20 20 40 40 - .
SR-2 (uMm) - - - - - - - - 10 10 20 20 40 40 -

SR-6 (uM) 10 10 20 20 40 40
Rosiglitazon (30 uM) - - - - - - - - - - - o oo ooy

Acid ursolic (10 pM) + o+

Gia tri M = SE; n=3 (3 thi nghiém, méi thi nghiém lam 3 lan);*, p<0,05; **, p<0,01 khi so

sanh vai chung; #, p<0,05; *, p<0,01 khi so sanh véi insulin.

Hinh 3.37. Tac dung lam ting (%) hap thu glucose vao té bao sgi co
chudt C2C12 ciia cac hop chat & thoi diém 2 gior sau khi @ véi chat

Két qua nghién ciu cho thay khi u cac hop chat SR-1, SR-2 voi té bao
lam tang hap thu glucose vao té bao chudt C2C12 phu thudc vao nong do. Hop
chat SR-1 & cac nong do 10, 20, 40 uM lam ting hap thu glucose vao té bao co
¥ nghia thong ké so véi chung (khdng thir chat) lan luot 1a 114,90 + 3,41%
(p<0,01), 124,50 + 4,22% (p<0,01), 123,90 + 2,83% (p<0,01) va khi két hop Vvoi
insulin ciing tang ¥ nghia thong ké so vai insulin lan luot 1 148,20 + 2,46%
(p<0,01), 151,10 + 4,09% (p<0,01), 162,8 + 4,48% (p<0,01). Hop chit SR-2 &
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cac nong d6 20, 40 uM lam ting hap thu glucose vao té bao co y nghia théng ké
50 Vi ching Ian Twot 13 112,6 + 3,13 (p<0,01), 119,10 + 1,28% (p<0,01) va khi
két hop véi insulin ciling tang ¥ nghia théng ké so véi insulin lan luot 12 143,50
+ 2,43% (p<0,01), 144,60 + 1,61% (p<0,01).

U hop chit SR-6 véi té bao ¢ cac nong do 10, 20 uM lam ting hap thu
glucose vao té bao co y nghia thdng ké so véi ching lan luot 12 113,1 + 4,95%
(p<0,01), 111,30 + 3,41% (p<0,05). O ndng d6 40 uM, hop chit SR-6 khéng
lam tang hap thu glucose vao té bao so véi chitng. Khi u hop chat SR-6 véi té
bao cing véi insulin khdng lam ting hip thu glucose vao té bao co y nghia
théng ké so vai insulin & ca 3 nong do nghién cau.

Khi & mdi chat ddi chimg duong rosiglitazon (30 pM) va acid ursolic (10
uM) véi té bao déu 1am tang hap thu glucose vao té bao co ¥ nghia thong ké so
véi chiing. Khi o mdi hop chat nay véi té bao cing véi insulin cling lam tang

hap thu glucose vao té bao so véi chi 1 insulin véi té bao.
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CHUONG 4. BAN LUAN

4.1. VE THUC VAT HQC

Chi Astilbe 1a mot chi nho thuoc ho Thuong Son (Saxifragaceae), co
khoang 18 - 24 loai [129],[143]. O Bic My c6 loai dic hitu 1a A. biternata va
loai da tuyét chung A. crenatilobata (Britt.) Small, con hau hét cac loai thuoc chi
Astilbe duoc phan bé cha yéu & chau A: Nhat Ban, Triéu Tién, Trung Qudc, Dai
Loan, Nga, Viét Nam, Lo, Indonesia, Myanmar, Thai Lan, Nepal, An D9,
Pakistan [89],[121],[129],[143].

Vé phan loai thuc vat, cac taxon thudc chi Astilbe c6 nhiéu dic diém hinh
thai giéng nhau, nén gay ra kho khin dé phan biét cac loai va cac bién thé loai.
Pén nay chua c6 mot khda phan loai hoan chinh nao dé phan loai dén loai. Tuy
nhién, theo phuong phap so sanh hinh thai truyén thong thi mot sé dac diém vé
hinh dang 14 chét, hinh théi cua Idng va dic diém ciu tao hoa - 1a nhitng dan liéu
dién hinh, dugc lya chon dé xay dung khoda phan loai (kiéu ludng phan) chi
Astilbe. Hién da c6 mot sé khoa phan loai chi ndy nhu: dbi voi cac loai ¢ Han
Qudc 1a khoa cua Chung Y.H. va cs. [35]; & Trung Quéc la khéa cua Pan J.T. va
Ohba H. [89],[129]; khoa Hatch L.C. [121] 14 khda cac loai dugc trong trot véi
muc dich thuwong mai. Trong cac khoa phan loai trén, dang luu y c¢6 khoa phan
loai cac loai thudc chi Astilbe ¢ Trung Qudc, cia Pan J.T. va Ohba H. Mac di
khoa nay chi dan dén 7 loai (3 loai dic hitu) va 3 tht (var.), song lai phi hop khi
st dung dé phan loai - xac dinh tén khoa hoc cua cay Lac tan phu ¢ nudc ta.

Cay Lac tan phu cé tén khoa hoc la Astilbe rivularis Buch.-Ham. ex D.
Don, con ¢ dong danh: Spiraea barbata Wall. ex Cambess. [47] nhung hau nhu
khong dugc s dung. Theo phén loai thuc vat cua Takhtajan A. [119], chi
Spiraea thuéc ho Hoa hong (Rosaceae), do d6 tén Spiraea barbata dugc dit
chua chinh xac. O Viét Nam, chi c6 mét loai duy nhat thuoc chi Astilbe 1a

Astilbe rivularis Buch.-Ham. ex D. Don phan bé trong khu vuc hep ¢ mot sd
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tinh Tay Bac [1],[9],[18]. Loai thuc vat ndy méi duoc biét t6i vao nam 1999,
trong bd Cay co Viet Nam, tap | caa Pham Hoang Ho [9]. Chi Astilbe trong tai
licu nay, T&c gia chi dé cap mot loai 1a Lac tan phu (Astilbe rivularis Buch.-
Ham. ex D. Don). Kém theo ban md ta ngan gon, con ¢ hinh v& so lugc dé
minh hoa. Tuy nhién, sy mé ta c6 mot s6 dic diém hinh théai khéac véi nghién
ctru cua ching toi: canh hoa mau vang, nhi 5 hoic 10, thuc té hoa khéng canh,
nhi 5 (thinh thoang 4). Trong bd Danh luc cac loai thuc vat Viéet Nam, tap 11,
2005, cAc tac gia ciing dé cap téi lodi nay [1]. Vé phan bé, ca 2 tai liéu trén déu
ghi cady moc tu nhién ¢ viing ndi cao (1.500 m) ¢ Sa Pa, Lao Cai. Con vé cong
dung 1am thudc, loai cay ndy mai duge ghi nhan trong Tir dién cay thusc Viét
Nam, tap I, nam 2012 caa V4 Van Chi, 2012 [5]. Trong cudn sach nay cay Lac
tan phu cling dugc MO ta ngan gon, trong d6 c6 dic diém hinh thai cling khac
véi md ta cua chung toi nhu: 14 dai mau tring vang, nhi 8 - 10.

Nhu vay ¢6 thé noi, loai cay nay chua duoc dé cap nhiéu ¢ nuéc ta, tham
chi con chua c6 tén goi theo tiéng Viét Nam. Tén “Lgc tan phy” 1a theo cach
goi tén caa nguoi Trung Quéc.

Dé x4c dinh tén khoa hoc ciia cdc mau Lac tan phu da thu thap, & x& Ban
Khoang, huyén Sa Pa, tinh Lao Cai, chung tdi dua vao cac khdéa phéan loai chi
Astilbe ctua Pan J.T., 1995 [89]; Pan J.T va Ohba H., 2001 [129] (Trung Quéc)
va cua Trader W.B., 2006 (M§) [121]. Theo d6, cac dic diém ndi bat dé dan dén
loai A. rivuralis 1a 14 kép chum ba, 2 - 3 lan I6ng chim 1&; dai nhan (khéng co
16ng mat ngoai) va khong c6 canh hoa. Nghién cau trén cac mau da thu thap,
cho thiy déu c6 3 dic diém nay. Luu ¥ thém rang, trong chi Astilbe, duy nhat chi
co 1 loai (Astilbe rivuralis) la khdong co canh hoa (hoac c6 nhung bi tiéu giam).
Piéu d6 khang dinh, cdc mau thu thap & xa Ban Khoang, huyén Sa Pa, tinh Lao
Cai chic chan thudc loai Astilbe rivularis Buch.-Ham. ex D. Don.

Ngoai ra, theo khoda phan loai cac thir (var.) cua loai Astilbe rivuralis chu

yéu dya vao hinh thai caa phién 14 chét [89],[129]. Bdi chiéu vai cac mau da thu
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thap, ciing cho thay phién 14 chét ¢ géc thuong c6 hinh bau duc hay hinh tring
rong va co gbc 1 léch. Con phién 14 chét ¢ dau la thuong co hinh thoi hay bau
duc-thoi, twong d6i can (géc 14 khong léch). Cac dac diém nay cho phép khing
dinh, mau Lac tan phu thu thap ¢ xa Ban Khoang, huyén Sa Pa, tinh Lao Cai
chac chan thugc tha Astilbe rivularis Buch.-Ham. ex D. Don var. rivuralis hay
noi cach khac taxon nay van thudc loai gbc 1a Astilbe rivularis Buch.-Ham. ex
D. Don.

Nhu & phan Két qua nghién ciu di dé cap, két qua xac dinh trén ciing
dugc cac chuyén gia thuc vat hoc ¢ Vién Sinh thai va Tai nguyén sinh vat va
Vién Duoc liéu giam dinh.

Sau khi phan tich va di chiéu vai cac khda phan loai va cac tai liéu khac
c6 lién quan, ching tdi khang dinh, cdc mau nghién ctu di thu thap, c6 tén khoa
hoc chinh xac la Astilbe rivularis Buch.-Ham. ex D. Don, thuéc ho
Saxifragaceae. Can cr vao noi thu mau ciing cho thay, cay nay moc ty nhién &
vung nui, ¢c6 d6 cao khoang 1.500 m (xa Ban Khoang). Ngoai ra, ching téi con
tim thay cay nay moc nhiéu & ving déo O Quy Ho (déo Hoang Lién) va ving
Sin Ho (déu thudc dia phan tinh Lai Chau) véi do cao 1.500 m hoic hon.

Luan an nay ciing la cong trinh dau tién mo ta chi tiét dic diém cau tao
giai phau cua cac bo phan than (than khi sinh, than ré), ré, va la cua loai Astilbe
rivularis Buch.-Ham. ex D. Don c6 ¢ Viét Nam. Cung vdi cac dac diém hinh
thai cua cay, 14, cum hoa, hoa, qua, hat, cac dac diém giai phau ciing 13 nhiing
dan liéu quan trong gitip cho viéc nghién ctru, kiém nghiém, xac dinh "tinh
dung" cua dugc liu Lac tan phu khi can thiét.

Nhitng két qua nghién ctiu trong cong trinh nay dong gop co so khoa hoc
dé stra d6i, bd sung két qua mé ta vé hoa cua lodi A. rivularis moc & Viét Nam
ddi véi mot sd tai lidu chuyén khao vé thuc vat con md ta chua phu hop cho
nhiing lan tai ban sau hodc xuit ban méi, déng thoi gop phﬁn vao nhén biét duoc

li¢u Lac tan phu.
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4.2. VE HOA HQC

Theo kinh nghiém dan gian, bo phan dung cha yéu l1am thuéc caa Lac tan
phu la than ré, ré, doi khi 14 va toan cay ciing duoc sur dung. Vi vay, cdy Lac tan
phu dugc nghién ctu vé hda hoc (xac dinh nhdm chat, phan lap va xac dinh cau
triic hda hoc cua cac hop chat) cua phan trén mat dat va dudi mit dat nham gop
phan chang minh cdng dung chita bénh cua Lac tan phu va hy vong c6 thé tim ra
tac dung méi cua cac chat phan lap duoc.

Tir két qua dinh tinh cic nhém chat trong Lac tdn phu nhin thdy khong co
su khac biét vé thanh phan hoa hoc cia phan trén va dudi mat dat. Tong quan tai
liéu thay rang chi Astilbe c6 thanh phin hoéa hoc chu yéu 1a phytosterol,
triterpenoid, flavonoid. Bén canh d6 céc loai trong mot chi c6 mbi lién hé vé
thanh phan hoa hoc (thudng c6 cac chat, nhém chat twong ty nhau). Do vay thay
rang thanh phan hoa hoc cua Lac tin phu twong dong v&i thanh phan héa hoc
v6i cac loai khac thudc chi Astilbe. Pay ciing 1a mot co sé khoa hoc dé c6 dinh
hudéng phan lap, nhan dang cAu tric va nghién ctru tac dung duoc 1y tur Lac tan
phu.

Nghién ctru vé thanh phan hoa hoc cdy Lac tan phu dd phan 1ap va xac
dinh cu tric hoa hoc duoc 10 hop chét tur phén trén mat dat, 10 hop chét tur
phan duéi mit dat. Két qua duoc tong hop ¢ Bang 4.1.

Bang 4.1. Cac hop chiat phan lap dwoec tir cdy Lac tin phu

S6 | Hop Danh phap B phan Ghi chu

TT chat

1 SL-1 | Acid 3f-acetoxyolean-12-en-27- Co6 trong loai A. chinensis
oic [114]

2 SL-2 | pSitosterol Trén mat | Co trong loai A. chinensis, A.

dat myriantha [113-114],[141]

3 | sL-3 | p-Sitosterol-3-0-4-D- C6 trong loai A. chinensis
glucopyranosid (daucosterol) [113-114]

4 SL-4 | Aquilegiolid Lan dau tién phan lap duoc tir

chi Astilbe
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SL-5 | Quercetin Trén va | Co trong cac loai A. chinensis;
[SR-8] dusi  mat | A. thunbergii; A. longicarpa
dat [66],[118]
SL-6 | Hyperin Lan déu tién phan lap tir loai A.
6 | sL-7 | Isoquercitrin Trén  mit | rivularis
7 | sL-8 |Engeletin dat Ln dAu tién phan lap duoc tir
chi Astilbe
8 SL-9 | Quercitrin Trén  va | Lan dau tién phan lap tir loai A.
[SR-9] dudi  mat | rivularis
9 | sSL-10 | Bergenin dat C6 trong céc loai A. chinensis;
[SR-10] A. thunbergii; A. divaricata, A.
myriantha; A. longicarpa; A.
macroflora [55],[58],[66],
[138],[141]
10 | sr-1 | Acid 6p-hydroxy-3-oxoolean- Lan dau tién phan lap duoc tir
12-en-27-0ic chi Astilbe
111 sr-2 | Acid 3p-trans-p-coumaroyloxy- Hop chat méi (lan dau tién
olean-12-en-27-oic dugc biét dén)
12 | sr-3 |38 6a-dihydroxylup-20(29)-en Lan dau tién phan lap duoc tir
Dudéi mat | chi Astilbe
13 SR-4 | Acid  3p-hydroxyolean-12-en- dat Co trong cac loai A. chinensis;
27-0ic A. thunbergii var. congests, A.
myriantha; A. koreana
[83],[111],[114],[118]
14 SR-5 | Acid 3p,6p,7 a-trihydroxyolean- Co trong loai A. chinensis [48].
12-en-27-o0ic Lan dau tién phan lap tr A.
rivularis
15 SR-6 | Acid 34,64-dihydroxyolean-12- Co trong cac loai A. chinensis;
en-27-oic (acid astilbic) A. thunbergii, A. myriantha; A.
koreana [83],[111],
[114],[118]
16 SR-7 | Acid 34,24-dihydroxyolean-12- Co trong loai A. chinensis [27].

en-27-oic

Lan dau tién phan lap tr A.
rivularis

Trong s6 cac hop chat phan lap duoc, c6 5 flavonoid, 8 triterpenoid (7
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oleanan va 1 lupan triterpenoid), 2 phytosterol, 1 butenolid va bergenin.

e Quercetin (SL-5/SR-8): 1a mot aglycon flavonoid thuong c6 mat trong
thuc vat. Quercetin da dugc phan lap tir cac loai A. chinensis, A. thunbergii, A.
longicarpa [66],[118] va c6 nhiéu tac dung sinh hoc hitu ich nhu: chéng oxy
hoa, chéng viém [54], khang khuan [109], khang virus, bao vé gan [61], tc ché
tinh thAm mao mach, giam két tu tiéu cau do do duoc s dung lam thudc diéu tri
bénh d& v& mao mach va xo vita tinh mach [98], ¢ ché phat trién mot sé dong
té bao ung thu trén in vitro [61], chong vét loét da day [98].

e Hyperin (SL-6), isoquercitrin (SL-7) va quercitrin (SL-8/SR-9): la
3-O-monoglycosid cta quercetin véi lan lugt cac dudng S-D-galactopyranose,
B-D-glucopyranose va a-L-rhamnopyranose, trong d6 SL-6 va SL-7 1 hai dong
phan cia nhau (duong B-D-galactopyranose 1a dong phan cua duong S-D-
glucopyranose). Ca 3 flavonoid nay duoc tim thidy ¢ nhiéu loai thuc vat va co
mit trong mot sd loai cua chi Astilbe [26], nhung day 1a lan dau tién phan lap
duogc tur cdy Lac tan phu.

e Engeletin  (SL-7): la  34-O-monoglycosid cua  (2R,3R)-
dihydrokaempferol v&i duong a-L-rhamnopyranose, da dugc phan 1ap tir mot s6
loai thuc vat: 14 loai Fissistigma rufinerve (Annonaceae) [11], v6é than loai
Flindersia australis (Rutaceae) [102], |4 loai Engelhardia roxburghiana
(Juglandaceae) [50], vo than loai Artocarpus scortechinii (Moraceae) [23],...C4c
cong trinh nghién ctru vé duoc 1y cho thdy, hop chat SL-7 ¢ tac dung chong
Vviém c6 y nghia, tiém ning st dung lam thudc chong viém [50], diét ky sinh
trung sot rét [23]. Pay 1a lan dau tién hop chat SL-7 phan lap duoc tir chi
Astilbe.

e Acid 38&hydroxyolean-12-en-27-oic (SR-4): ¢6 céu trac twong ty nhu
acid oleanolic (mot oleanan triterpenoid phan bd rong rai trong gidi thuc vat),

chi ¢c6 mot vi tri khac nhau 1a nhém carboxylic ¢ C-27 thay vi ¢ C-28 cua acid

117



oleanolic. Hop chit ndy dugc Izawa K. va cs. phan 1ap lan dau tién tir 18, than rd
cac loai thudoc ho Saxifragaceae: Peltoboykinia watanabei, Peltoboykinia
tellimoides, Boykinia lycoctonifolia [52]. Hop chat SR-4 va déng phan cta no 13
acid 3a-hydroxyolean-12-en-27-oic dugc Han J.T. phan lap tir toan cay loai
Aceriphyllum rossi [45]. Hop chit SR-4 ciing dugc bao céo c¢6 mit trong cac chi
khac thudc ho Saxifragaceae nhu: toan cay loai Chrysosplenium carnosum [69],
than ré cac loai A. chinensis [114] va A. koreana [83], ré va than ré loai A.
myriantha [111],[141].

Hop chat SR-4 ¢6 tac dung doc manh véi cac dong té bao ung thu ngudi
in vitro (HO-8910, HL-60, COLO-205) [115]; giy cam tng, thuc day su chét té
bao HO-8910, COLO-205, HeLa theo chuong trinh [116],[123], &c ché PTP 1B
v6i ICso = 5,2 = 0,5 uM [83], tac dung rat yéu voi cac ching vi khuan
Staphylococcus aureus, chung khang methicilin va quinolon véi MIC = 128
ug/ml [136]. Nam 2002, Han J.T. va cs. [45] phan lap dugc 5 oleanan
triterpenoid tir lodi Aceriphyllum rossii va nghién ciru tac dung @c ché enzym
ACAT. Két qua, hop chat SR-4 {rc ché dang ké ACAT véi hiéu qua uc ché 1a
89,3 + 2,9% & nong d6 100 pug/ml va chi ra rang cac oleanan triterpenoid co
nhoém hydroxy & vi tri C-3 va nhom carboxylic ¢ vi tri C-27 can thiét cho tac
dung nay.

e Acid 3B-acetoxyolean-12-en-27-oic (SL-1): la ester cua acid acetic voi
acid 3/-hydroxyolean-12-en-27-oic (SR-4). Hop chat nay dugc phan lap vao
nam 1992 tur hat Vitex negundo (Verbenaceae) [32]; hoa cua loai Calendula
officinalis (Asteraceae) [84]. Hop chat SL-1 va dong phan caa né 1a acid 3a-
acetoxyolean-12-en-27-oic cling dugc bdo cao cd mat trong loai A. chinensis
[27],[114]. Hop chat SL-1 co tic dung doc manh vdi cac dong té bao ung thu
ngudi in vitro (HO-8910, HelLa, HL-60) [115], trc ché PTP 1B véi ICso = 8,5 +
0,7 uM [83].
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e Acid 64-hydroxy-3-oxoolean-12-en-27-oic (SR-1): Lu M. va cs. phan
lap lan dau tién trong tu nhién vao nim 2013 tir todn cdy Chrysosplenium
carnosum (Saxifragaceae) [69]. Hop chat nay c6 tac dung trc ché in vitro manh
su phat trién ctia cac dong té bao ung thu B16F10 (ung thu hic t6 chudt) va
SP2/0 (u tay chudt) véi ICsq 1an luot 1a 15,9, 17,0 uM; e ché nhe HepG2 véi
ICso = 47,3 uM [69]. Pay 1a 1an dau tién hop chat SR-1 phan lap duoc tir chi
Astilbe.

e Acid 3p-trans-p-coumaroyloxy-olean-12-en-27-oic (SR-2): la ester
cua acid trans-p-coumaric va acid 3-hydroxyolean-12-en-27-oic (SR-4). Mac
di SR-4 d3 dugc tim thay trong mot sé loai thudc chi Astilbe, nhung SR-2 phan
lap duoc tir cay Lac tan phu 1a hop chat méi, duoc tim thay lan dau tir tu nhién.

¢ 3f,6a-dihydroxylup-20(29)-en (SR-3): la mot triterpenoid c6 khung
lupan, lan dau tién vao nim 2000 dugc Mustafa G va cs. [79] phan lap trong tu
nhién tir lodi Periploca aphylla (Asclepiadaceae). Hop chat ndy ciing c6 mat
trong vo than cia loai Drypetes tessmanniana (Euphorbiaceae) [39]. Hop chat
SR-3 ¢6 tac dung uc ché manh enzym a-glucosidase véi 1Cso = 42,5 uM va tc
ché nhe vi khuan Gram (+) Staphylloccocus pyogens [79]. Tuy nhién, day 1a 1an
dau tién hop chat SR-3 dugc phan I4p tir chi Astilbe.

e Acid 38,687a-trihydroxyolean-12-en-27-oic (SR-5): la dan chat cua
hop chit SR-4, cau tric ¢ thém 2 nhém hydroxy & vi tri 68va 7a. Nam 2009
lan dau tién duoc Hu J.Y. va cs. phan lap duoc & ty nhién tir than ré loai A.
chinensis [49]. Hop chat nay c6 tac dung doc voi cac dong té bao SK-N-SH va
HL-60 [49]. Pay 1a lan dau tién phan lap dwoc hop chat SR-5 tir loai A.
rivularis.

e Acid 38,64-dihydroxyolean-12-en-27-oic (acid astilbic, SR-6): hop
chat nay duoc phan lap lan dau tién vao nam 1972 tir than ré loai A. thunbergii

var. congests [118], sau d6 1a tir than ré va ré cua cac loai khac thuoc chi Astilbe,

119



gom A. chinensis [114],[131]; A. koreana [82] va A. myriantha [111],[141],...
Ciing nhu mot sé oleanan triterpenoid c6 nhom carboxylic ¢ vi tri C-27 phan lap
tir chi Astilbe, hop chat SR-6 ¢6 tac dung doc manh véi cac dong té bao ung thu
nguoi in vitro (HO-8910, Hela, HL-60) [115], trc ché sy ting sinh va giy cam
ting, thiic day su chét té bao COLO-205 theo chuong trinh [137], Grc ché PTP 1B
v6i ICs0= 1,8 + 1,1 uM [82]. Hop chat SR-6 c6 tac dung voi qua man va viém
qua dudng ho hap trén moé hinh hen di ing cua chudt [133]. Ngoai ra, theo
nghién ctru ciia Moon T.C va cs. [78] hop chét nay tic dung chong viém, giam
dau va tir 46 dé xuat hop chit SR-6 co thé duoc sir dung lam chat chéng viém,
giam dau.

e Acid 34,24-dihydroxyolean-12-en-27-oic (SR-7): nam 2009, Cai X.F.
va cs. 1an dau tién phan 1ap dugc trong tu nhién tir than ré loai A. chinensis [27].
Hop chat nay c6 mot dong phan la acid 3a,24-dihydroxyolean-12-en-27-oic -
hop chat méi, phan 1ap duoc tir than ré loai A. koreana [83]. Py 1a lan dau tién
hop chat SR-7 duoc phan lap tir loai A. rivularis.

e Bergenin (SL-10/SR-10): berrgenin phan 1ap duoc tir nhiéu loai thudc
chi Astilbe khac, gdm: A. thunbergii, A chinensis, A. myriantha, A. divaricata, A.
macroflora, A. longicarpa,... [55],[58],[66],[138],[141]. Nhu vay, c6 thé khang
dinh bergenin 1a thanh phan héa hoc dang chi y cua chi Astilbe. Céc cong trinh
nghién ctru vé dugc 1y thdy rang bergenin co cac tac dung: lam nhanh lanh vét
bong trén chudt (EDso = 190 pg/vét thuong chudt) [58]; chéng khdi loét [99];
bao vé gan [67],[99]; chong virus viém gan C va HIV [99]; chdng loan nhip
[99]; chéng oxy hoa [86],[91]; rc ché enzym PTP 1B in vitro véi hoat tinh trung
binh (ICs, = 157 uM), chong tiéu duong type 2 [60],[99]; chéng viém khdp
[91]; diét dong vat nguyén sinh Trypanosoma brucei (ICso = 1 uM) [99]; khang
nam (Trichophyton mentagrophytes: MIC=250 pg/ml; Epidermophyton
floccosum: MIC = 500 ug/ml; Trichophyton rubrum: MIC = 500 pg/ml;
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Aspergillus niger: MIC =500 ug/ml; Botrytis cinerea: MIC = 250 ug/ml [95].

e Aquilegiolid (SL-4): con c6 danh phap la 64-hydroxy-2(6,7-dihydro-
7aH)-benzofuranon, da phan 1ap dugc trong tu nhién tir ré loai Aquilegia atrata
var. atroviolacea (Ranunculaceae) ciing déng phan ctia nd - menisdaurilid. Hai
hop chat nay 1a cac butenolid khéng dién hinh ctia ho Ranunculaceae [44]. Hop
chat SL-4 c¢6 mat trong nhiéu loai, ho khac nhau: v6 ré loai Ouratea reticulata
(Orchnaceae) [74], than ré loai Sinomenium acutum (Menispermaceae) [88], la
loai Phyllanthus anisolobus (Euphorbiaceae) [24]. Tuy viy, day la lan dau tién
hop chat nay dugc phéan lap tir mot loai thude chi Astilbe.

Két qua nghién ctu vé héa hoc cho doéng gop méi cia cong trinh nay la
viéc phan lap va xac dinh duogc cau trdc mot hop chat méi 1a acid 34-trans-p-
coumaroyloxy-olean-12-en-27-oic (SR-2); 9 hop chat lan dau tién phan lap duoc
tir cAy Lac tan phu gdm aquilegiolid (SL-4), hyperin (SL-6), isoquercitrin (SL-
7), engeletin (SL-8), quercitrin (SL-9/SR-9), acid 6/-hydroxy-3-oxoolean-12-
en-27-oic  (SR-1), 3p 6a-dihydroxylup-20(29)-en (SR-3), acid 38,604,7a-
trihydroxyolean-12-en-27-oic (SR-5), acid 3/,24-dihydroxyolean-12-en-27-oic
(SR-7), trong s6 d6 c6 4 hop chat: SL-4, SL-8, SR-1, SR-3 lan dau tién phan lap
duoc tir chi Astilbe.

Két qua nghién ctru vé hoa hoc chimg minh cac thanh phan hoéa hoc chinh
trong Lac tan phu la oleanan triterpenoid c6 nhom carboxylic ¢ vi tri C-27,
bergenin va cac flavonoid. Tong quan tai lidu cho thay, triterpenoid cé trong cac
loai thudc chi Astilbe hau hét 13 khung oleanan va ursan va c6 dic trung quan
trong 14 nhom carboxylic (COOH) & vi tri C-27. Mot s6 tac gia nude ngoai cong
bb thanh phan hoa hoc cua cdy Lac tdn phy chira 3 olenanan triterpenoid nhu
ching t6i da phan 1ap duoc, gom SL-1, SR-4, SR-6 [43]. Pay 1a mot bang
chung khoa hoc quan trong gop phan khang dinh két qua nghién ciru vé thuc vat

hoc va viéc x4c dinh tén khoa hoc 1a A. rivularis cho mau nghién ctru Lac tan
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phu thu héi tai Sa Pa. Tuy viy, cong trinh nay chua phan lap dugc ursan
triterpenoid c6 nhém carboxylic & vi tri C-27 ¢6 trong mot sb loai thudc chi
Astilbe.

Trong s6 4 flavonoid phan 1ap dugc, engeletin la mot flavonoid €O
aglycon 1a dihydrokaempferol lan dau tién phan lap dugc tir chi Astilbe.
Hyperin, isoquercitrin, quercitrin 1a 3-O-monoglycosid cua quercetin lan dau
tién duoc phan 1ap duoc tir loai A. rivularis. Cac nghién ciru vé thanh phan
flavonoid tir mot s6 loai thudc chi Astilbe chi ra rang da sd chung c6 ciu trac 1a
3-0-mono-, 3-O-di-, 3-O-triglycosid, con phan aglycon la flavonol: quercetin,
kaempferol, myricetin hodac 3-O-monoglycosid cua dihydroquercetin
[26],[58].,[66],[131]; riéng loai A. xarendsii c6 chura cac dihydrochalcon
glycosid [26]. Nhu vay, co thé két luan flavonoid va flavonoid glycosid 14 thanh
phan chinh cua chi Astilbe n6i chung.

4.3. VE TAC DUNG SINH HOC

Theo kinh nghiém dan gian cua cac nuéc chau A va mét sé dan toc mién
nli phia Bac cia nudc ta, bd phan ding chinh cua Lac tan phu 1a ré va than ré,
duoc sir dung dé chira tri chimg nga sung dau, phong thap nhic moi,... Dén nay,
cac nghién ctu tac dung duoc Iy vé lodi nay trén thé gisi con chua dugc quan
tdm nhiéu va chua c6 cong trinh ndo nghién ciu vé Lac tan phu thu hai tai Viét
Nam. Vi vay, dé lam sang to cong dung duoc liéu nay trong dan gian, luan an
tap chung nghién ciru doc tinh cap, tac dung chéng oxy hoa, hoat tinh uc ché
hoat dong XO, tac dung chong viém, giam dau cua cia CDMBLTP. Ngoai ra,
thir moi tac dung 1am tang cuong hap thu glucose vao té bao cua cac hop chét
triterpenoid phéan lap tr COMDLTP.

4.3.1. Vé doc tinh cap

Khi cho chudt nhit ubng CDMPLTP véi liéu ting dan dén liéu 24 g

cao/kg chudt (twong duong 573 g duoc liéu/kg chudt), 1a liéu cao nhat co thé

cho chuot uéng duogc. Theo doi chudt & cac 16 thi nghiém nhan théy tat ca cac
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chudt déu khong co biéu hién bat thuong. Vi khong cd chudt chét ¢ 16 thir
nghiém nén chwa xac dinh LDsy cia CDMPLTP. Liéu di thir cao gip khoang
300 1an liéu can dé co tac dung dugc 1y, nhu vy theo dudng ubng CDMPLTP
c6 pham vi an toan rong va liéu str dung theo kinh nghiém dan gian 1 an toan.
4.3.2. \Vé tac dung chdng oxy hoa

Oxy hoa khong thé thiéu dugc véi sinh vat ai khi. Oxy vao co thé tham
gia nhiéu qua trinh sinh hoc. Trong qué trinh d6 oxy tao ra nhimng tiéu phan
trung gian goi 1a cac gdc ty do [17]. Thuat ngit ROS (reactive oxygen species,
tam dich 1a cac dang oxy phan tng), gdm cac goc tu do cua oxy la superoxyd
(0,™), hydroxyl (OH"), peroxyl (RO."), alkoxyl (RO") va khong phai goc thuc sur
hodc 1a tic nhan oxy hoa va/hodc dé dang chuyén thanh cic gbc tu do nhu
HOCI, ozon (O3), peroxynitrit (ONOO"), oxy don bdi (‘O,) va hydrogen peroxyd
(H,0,). Trong té bao, gbc O,” quan trong nhat vi tir né nhiéu gbc tu do dugce tao
ra [17],[128]. Trong co thé ludn c6 su cAn bang ndi moi gitta ROS va cac chat
chéng oxy hoa. Vi mot Iy do nao d6 bén ngoai hodc bén trong co thé, 1am cho
mat cin bang theo huéng gia ting ROS, goi 1a stress oxy hoa [17]. Stress oxy
hoa gy ra rat nhiéu bénh nguy hai cho co thé nhu: hu hai ADN gay ung thu,
viém [128], cac bénh tim mach, than kinh, tdim than, ld0 hoa, dai thao dudng
type 11,...[22],[110].

C6 thé loai bo ROS trong co thé boi cac chat chdng oxy héa. Vi du nhu
cac enzym superoxyd dismutase (SOD), glutathion (GSH), enzym glutathion
peroxydase (GSH-Px), catalase, cac phan tir nho nhu ascorbat, tocoferol, cac
phenolic c6 ngudn gbe ty nhién,...[128]. Pé danh gia tic dung chéng oxy hoa
ctia mau nghién ctru, 6 nhiéu phwong phap dugce sir dung:

- Céc phuong phap nghién ctru in vitro: kha nang don goc tu do DPPH,
0,", H,0,, OH®, phuong phap xanthin oxidase, kha nang tao chelat véi kim loai,
kha ning hap thu gbc tr do oxy, phuong phap phosphomolypden, phuwong phap
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sat thiocyanat, phuong phap thiobarbituric, kha niang chéng oxy hoa do khir sit,
kha ning chdng oxy hoa twong duong véi Trolox,...[17],[21].

Panh gia tic dung chdng oxy héa in vitro ciia miu nghién ctru thuong két
hop mét sé phuwong phap. Trong d6 phuong phap danh gia kha ning don gdc tr
do DPPH duogc str dung nhiéu nhat vi nhanh, don gian, ré tién [21].

- Cac phuong phap nghién ctru in vivo: cho dong vat dung mau nghién
ctru, sau mdt thoi gian xac dinh, giét dong vat, mau va moé dong vat duoc su
dung dé nghién ctru. Cac phuong phap gém: kha niang khir sit cta huyét thanh,
danh gid khtr glutathion, phuong phép superoxid dismustase, glutathion-S-
tranferase, catalase, danh gia glutathion reductase, danh gid peroxid hoa lipid,
danh gia lipoprotein ty trong thap,...Phuong phap danh giad peroxid héa lipid
dugc st dung nhiéu nhat dé nghién ctru tic dung chéng oxy héa in vivo [21].

Pé sang loc kha niang chdng oxy héa cia CDMBLTP, hai phuong phap
nghién ctru in vitro duge lra chon: kha ning don gdc tu do DPPH va don gbc tur
do O,". Két qua ICs lan luot 12 20,29 pg/ml va 58,8 pg/ml. Quercetin 1a chat
d6i chimg duong ¢ kha ning don goc tu do DPPH va O, rat manh véi ICs, 1an
lwot 12 1,77 pg/ml va 3,1 pg/ml. Tir két qua nghién ctu so bo thiy ring
CDMBLTP c6 kha ning chéng oxy hoa in vitro kha tot. DPiéu nay ciing phu hop
v6i nghién ctru cia Madal P. va cs. khi nghién ctu kha ning don gbc tu do
DPPH va O," cta cao chiét MeOH tir than ré A. rivularis & cac phan doan rta
giai sic ky cot khac nhau. Kha ning don gdc tir do DPPH ciia phan doan rira giai
diethylether trong EtOAc 1a 95,23%, kha ndng don géc tu do O," ciia phan doan
rira giai aceton trong EtOH 1a 80,4% & nong d6 100 pg/ml [70]. Két qua thir tac
dung cho thdy tac dung trc ché enzym XO c6 gia tri ICs >100 pg/ml, trong khi
tac dung don goc tu do O, 14 ICsy 58,8 pg/ml. Do vay, CDMPLTP ¢6 tac dung
don gdc tu do O, chtr khong phai do tac dung tc ché XO dem lai.

Kha niang don goc tu do DPPH va O," cia CDMBPLTP ¢6 thé giai thich
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boi sy hién dién cia cac hop chat phenolic c6 tic dung don cac gbc nay:
flavonoid, bergenin, tanin, arbutin,...[54],[86],[97],[117]. Nhu vay, két qua tha
tac dung don gbc tu do phu hop vé6i két qua ctia phan nghién ciru vé thanh phan
hoa hoc ctia cdy Lac tan phu, dong thoi 1 co sé giai thich tac dung giam dau,
chéng viém ctia dugc liéu lién quan dén tac dung chdng oxy hoa.

4.3.3. VVé hoat tinh wc ché hoat déng XO

XO xuc tac qué trinh oxy hoa xanthin va hypoxanthin thanh acid uric
[107]. Néu acid uric huyét ting cao qua muc giy ra bénh gout, biéu hién trén
lam sang boi nhitng con viém khdp cap, man tinh [13]. Céc chét e ché XO, vi
du nhu allopurinol, ngin can qua trinh sinh tong hop acid uric, giam nong do
acid uric huyét va nudc tiéu do d6 duogc str dung lam thude diéu tri bénh gout
[13],[15]. V&i huéng nghién ciu ching minh tic dung chdng sung, viém cua
duoc liéu ma mot trong cac nguyén nhan cé thé 1a do ting acid uric huyét,
CDMBLTP dugc danh gia kha nang trc ché hoat tinh hoat dong XO.

Nguyén tic cua phuong phap: XO xuc tic cho phan tng oxy hoa xanthin
thanh acid uric va O,". Acid uric tao thanh dugc do OD & budc song 290 nm
[87],[107]. Hoat tinh trc ché hoat dong XO ciia miu thir duge xac dinh théng
qua giam OD cua acid uric tao thanh. Chat dbi chung duong dugc sir dung 1a
quercetin c6 hoat tinh wrc ché hoat dong XO manh [37].

Két qua nghién ctu thay rang, CDMBLTP c6 hoat tinh ¢c ché hoat dong
XO phu thudc vao liéu, c6 xu hudng giam dan dan khi nong do giam. Nong do
cao nhat 100,0 pg/ml hoat tinh wc ché hoat dong XO 47,7 + 3,3%. Chat doi
ching duong quercetin ¢ hoat tinh ¢ ché manh hoat dong XO 81,6 + 1,0%
(p<0,01), 71,5 + 2,0% (p<0,01) lan luot & cac ndng do 100,0, 10,0 ug/ml, manh
hon ¢6 ¥ nghia thong ké so véi CDMBLTP. Su chénh léch hoat tinh wc ché
hoat dong XO giita nong do 10,0 va 1,0 ug/ml 12 rat Ion (40,7%) va & cac ndng

d6 1,0, 0,5, 0,1 ug/ml, hoat tinh tc ché hoat dong XO cta mau thir va mau
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chuing khong khéac nhau c6 ¥ nghia théng ké.

Pay 1a ¢bng trinh lan dau tién nghién ctu tac dung nay caa cay Lac tan
phu. Ngoai ra viéc phan lap dugc bergenin, flavonoid (quercetin, quercitrin) tu
CDMBLTP, di duoc chieng minh c6 kha ning wc ché hoat dong XO va don géc
ty do manh [37],[54],[86],[91]. Pay 1a co s& giai thich hoat tinh Gc ché hoat
dong XO ciia CDMPLTP va cac tac dung khac nhu chdéng viém, giam dau lién
quan dén bénh gout.

4.3.4. \/é tac dung chdng viém

Trong dé tai nay danh gia tic dung chéng viém trén hai mo hinh:

- Tac dung chang viém cdp trén mé hinh gdy phit ban chdn chudt bang
carrageenan:

Carrageenan (carrageenin) 1a mot polygalactosid sulphat, dugc chiét xuat
tir tao bién, 12 di nguy@n khi tiém vao ban chan phai sau cua chudt s& gay viém
cap, ban chat caa qua trinh nay 1a mién dich khong dac hiéu. Céc dau hiéu chinh
cua viém ngay sau khi tiém carrageenan 1a phu, dau, d6. Po thé tich ban chan
chudt dé danh gia mirc d6 viém.

Téc dung chéng viém cap cta CDMBLTP duogc danh gia bai kha ning wc
ché phu ban ban chan chudt dung vai cac muc lidu khac nhau. Thube déi ching
duong dugc sir dung la indomethacin 10 mg/kg.

Mau thtr duoc ché dudi dang cao kho va duoc pha trong dung dich Na
CMC 0,5%, cho chuét dung duong ubng véi liéu tang dan. Liéu sir dung dé thir
tac dung chong viém cap trén chudt céng 1a: 80 mg/kg (1,25 g duoc lidu/kg),
160 mg/kg (2,5 g duogc lidu/kg), 320 mg/kg (5,0 g duogc lidu)/kg. Ngoai suy liéu
c6 hiéu qua twong duong gilta nguoi va dong vat thi nghiém deé tinh lidu tuong
duong gitra ngudi va chudt cdng trang thi lidu dung trén nguoi c6 khdi luong
trung binh 50 kg lan luot 1a 10, 20, 30 g duoc lidu [6]. Theo kinh nghiém dan
gian cac dan toc ving cao Lao Cai, Lai Chau sir dung phan dudi mat dat caa Lac

tan phu liéu thong thuong 10 - 20 g duoc liéu khd/ngdy cho ngudi 16n; céc dan
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toc & Trung Québc dung than ré kho vai lidu 9 - 15 g dé diéu trj sung dau do bi
ngd, phong thap nhic moi [143]. Céc dan toc ¢ ving bac Sikkim (An Do) dung
hon 30 g than ré&/ngay (100 g trong 3 ngay) dé diéu tri giam co that t cung [70].
Nhu vay, 3 mic liéu st dung nghién ctu tdc dung chéng viém cip cua
CDMBLTP phu hop véi lidu dugc str dung theo kinh nghiém dan gian.

Ba muc lidu CDMPLTP duoc thir nghiém cho thdy chung c6 tac dung
chéng viém cip tai cac thoi diém va mirc 6 khac nhau. Véi muc lidu ting dan
nhung dap tng chdng viém cip khong ting, cu thé: muc lidu 80 mg/kg cé tac
dung trc ché phul ban chan chudt tai cac thoi diém 1, 3 va 5 gid sau khi gy viém,
ty 1€ tc ché phu ban chan chudt so vdi chiing lan luot 1a 50,9% (p<0,01), 58,2%
(p<0,01) va 46,1% (p<0,01); mic lidu 160 mg/kg c6 tac dung rc ché phu ban
chan chudt tai cac thoi diém 3 va 5 gid sau khi gay viém, ty 18 (¢ ché phu ban
chan chudt so voi chung lan luot 1a 38,5% (p<0,05) va 31,7% (p<0,01); muc
lidu 320 mg/kg c6 tac dung tc ché phu ban chan chudt tai cac thoi diém 3 va 5
gid sau khi gy viém, ty 1& e ché phil ban chan chudt so voi chung lan luot 13
35,8% (p<0,05) va 30,2% (p<0,05). Indomethacin 10 mg/kg thé hién tic dung
chdng viém tdt, c6 tac dung tai tat ca cac thoi diém nghién ctru. Tai thoi diém 1,
3 va 5 giod sau khi gy viém, tic dung chéng viém cip cia CDMBLTP 80, 160,
320 mg/kg tuong dwong cé y nghia thong ké so véi indomethacin 10 mg/keg.
Nhung tai thoi diém 7 gio, indomethacin 10 mg/kg c6 tac dung chéng viém cép
t6t hon so véi CDMBPLTP ¢ ca 3 muc liéu nghién ctru.

Két qua nghién ctru chong viém cap cia CDMBPLTP ciing phu hop véi
nghién ctru ctia Madal P. va cs [73] vé tac dung chdng viém cép ctia hdn hop 4
phan doan rira giai véi cac dung moi khic nhau cta cao chiét MeOH tir than ré
Lac tan phu trén md hinh gdy phu ban chin chudt bang carrageenan, voi lidu
200 mg/kg sau 24 gid ty 18 e ché 1a 56,2%.

Liéu 80 mg/kg 1a muc liéu thé hién tac dung chéng viém t6t & 3 thoi diém

nghién ctru. Khi tang liéu 1én 160, 320 mg/kg, kha ning (¢ ché phu ban chan
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chuot khong ting, do d6 mirc lidu 80 mg/kg duoc lya chon dé ap dung cho cac
nghién ctru tac dung chdng viém man, giam dau trung wong va ngoai vi.

- Tdc dung chong viém man trén mé hinh gdy u hat thiec nghiém bang
vién bong

Vién bong (cellulose) 1a di vat, khéng c6 kha ning hap thu. Khi dua vao
vao co thé s& phan tng bang cach tap chung cac loai té bao nhu dai thyuc bao, té
bao lympho dé cb gang loai di di vat nhung khong thé duogc, tao mé ludi va
nguyén bao soi vay quanh di vat, hinh thanh u hat thuc nghiém tuong tu nhu
tién trién caa viém man tinh.

Cong trinh nghién ciu st dung vién bong duoc cay vao da lung chudt, tao
thanh khdi u hat. T4c dung chéng viém cuia CDMBLTP dugc danh gia boi viéc
thay d6i khdi luong u hat twoi va kho trudc va sau khi ciy giita cac 16 chudt.
Thudc d6i chimg duong duoc sir dung 1a prednisolon 5 mg/kg.

Véi muc lidu 80 mg/kg co tac dung l1am giam khoi lugng u hat tuoi 28,4%
(p<0,05) so vé6i 16 chimg nhung khong thé hién tac dung 1am giam khdi luong
kho so véi chimg va tac dung chong viém man yéu hon so véi prednisolon liéu 5
mg/kg.

Tom lai, v6i muac liéu CDMBPLTP 80 mg/kg (1,25 g duogc liéu/kg) cb tac
dung chéng viém cip va man trén mo hinh thuc nghiém, phu hop véi liéu sir
dung trén nguoi theo kinh nghiém dan gian. Két hop vai két qua nghién ciru vé
thanh phan héa hoc, két qua thir tic dung chéng viém cép va man tinh trong
cong trinh nghién ctru nay da gop phan sang té cong dung chira tri phong thap,
nhirc moi cua duoc liéu Lac tan phu trong dan gian.

Theo mét s cong trinh nghién ctu vé dugc 1y da cong bd, cao chiét toan
phan tir than ré cac loai A. chinensis va A. koreana c6 tac dung wc ché viém do
tac nhan UV B trén té bao sting ngudi boi ngan can san xuat PG E, va tc ché
san xuat NO [81-82]. Cac hop chat acid astilbic va bergenin hién dién trong hai

loai trén co tac dung e ché san xuat c4c chat trung gian hda hoc gay viém, dau
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gop phan hudng toi gia thuyét dé giai thich co ché tac dung chdng viém cua
duoc ligu [78],[85],[114],[131].

Stress oxy hoa c6 thé gay ra viém [128]. C4c chit uc ché XO lam giam
acid uric huyét do d6 c6 thé dugc st dung lam thubc diéu tri bénh gout
[13],[15]. CDMBLTP c6 tac dung chéng oxy hoa, tc ché XO va chira cac hop
chat c6 tdc dung chéng viém nhu acid astilbic, bergenin, cac flavonoid
(quercetin, quercitrin) [36],[54],[78],[85],[91] 1a co s& khoa hoc chirng minh tac
dung chéng viém, giam dau cua dugc liéu Lac tan phu.

4.3.5. Vé tac dung giam dau

Pé tai danh gia tic dung giam dau trung wong trén md hinh mam néng va
ngoai vi trén moé hinh dau quan bung bang acid acetic 1%:

- Tdc dung giam dau trung wong trén moé hinh mam nong

M6 hinh nay tac nhan gy dau l1a nhiét d6. Nhiing thudc co co ché tac
dung giam dau trung wong s& thay d6i nhan cam dau va mét phan do ting
ngudng dau. Nguyén tic ciia phuong phap: xac dinh thoi gian phan ting dau cua
ting chudt nhat trang, thudc giam dau sé kéo dai thoi gian phan tng véi nhiét do
ctia chudt. Str dung thudc ching duong 13 codein 60 mg/kg.

Liéu thir tac dung giam dau dua trén lidu tac dung chéng viém tét nhat
trong cac mic liéu thir tac dung chéng viém cap (liéu 80 mg/kg). Két qua nghién
ctru tAc dung giam dau caa CDMBLTP trén md hinh mam néng véi muac lidu 80
mg/kg khong khac biét c6 ¥ nghia thong ké so vai 16 chimg. Do vay mirc liéu
CDMPBLTP 80 mg/kg khong co tac dung giam dau theo theo co ché trung wong.

- Tdc dung gidm dau ngoai vi trén mé hinh dau qudn bang acid acetic

Khi tiém dung dich acid acetic 1% vao mang bung chudt nhat trang s& gay
nén nhitng con dau quin bung. Pha dau cua dap Gng dau 1a do acid acetic kich
thich truc tiép Ién sgi cam giac, pha dap thg muén hon do viém tao ra cac chat
trung gian hda hoc giy dau. Pém sé con dau quin bung cia chudt ¢ ting thoi

diém. Thudc c6 tac dung giam dau néu sé con dau giam di. Thubc ching duong
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la indomethacin 10 mg cé tac dung lén pha sau cta qua trinh dap ung dau.

Van voi muc lidu nhu nghién ctu tic dung giam dau trung uong,
CDMBLTP ¢6 tac dung giam dau ngoai vi do 1am giam sb con quin dau cta
chudt so véi 16 ching trong khoang thoi gian tir phat thir 10 dén 15 (p<0,05), 15
dén 20 (p<0,05) va 20 dén 25 (p<0,01). Indomethacin 10 mg/kg thé hién tac
dung giam dau tét so véi 16 ching trong khoang thoi gian tir phit 10 dén 15
(p<0,05), 15 dén 20 (p<0,05), 20 dén 25 (p<0,01) va 25-30 (p<0,01).
CDMBLTP 80 mg/kg cé tac dung giam sd con quin dau cia chudt tuong duong
c6 ¥ nghia théng ké so voi indomethacin 10 mg/kg trong khoang thoi gian tir
phut thir 10 dén 15, 15 dén 20, 20 dén 25.

Theo kinh nghiém dan gian cua mot s6 nude chau A nhu Trung Quéc, An
Do, Nepal, phén dudi mat dat Lac tan phu duogc st dung dé chira dau do thép
khép, dau lung, dau dau, dau rang, chita bong gan, sung co,...Nhitng chimg dau
trén 1a nhig dau ngoai vi, dau nhe, dau khu trd. Két qua nghién ctu thuc
nghiém CDMPLTP c¢6 tac dung giam dau d3 gép phan ching minh cong dung
giam dau cua duogc li¢u Lac tan phu da st dung trong dan gian.

Tir két qua nghién ctru vé héa hoc, da phan lap dugc tt CDMBLTP céc
hop chét ¢6 tac dung dugc 1y: acid astilbic c6 tac dung chéng viém, giam dau
ngoai vi va duoc dé xuat lam thudc giam dau chong viém [78]; bergenin,
quercetin, quercitrin ciing c6 tac dung chdng viém [36],[54],[91]. Mit khac,
CDMBLTP di duoc chirmg minh bang thuc nghiém c6 tac dung chéng oxy hoa,
trc ché XO. Do d6 1a co sd giai thich tic dung giam dau cua duoc lidu Lac tan
phu. Trén co s d6 gilp dinh huéng nghién ciru tach chiét, phan 1ap cac thanh
phﬁn c6 tac dung giam dau, ché)ng viém khac c6 trong dugc liéu Lac tan phu.
4.3.6. V& tac dung lam ting cwong hap thu glucose caa cac oleanan
triterpenoid

Bénh dai thao duong 1a rdi loan chuyén hoa glucid, protid, lipid do nhiéu

nguyén nhan khac nhau, do thiéu insulin tuyét d6i hoic tuong ddi gy ting
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duong huyét va néu qua ngudng than s& c6 duong niéu. Néu khong dugc diéu tri
s& c6 rat nhiéu bién chtng, dic biét 1a bién chiing vi mach va mach mau 16n
[14]. Bénh dai thao duong 1a mot bénh x& hoi, ty 16 mic bénh trén thé giéi ngay
cang cao, udc dén nam 2030 c6 khoang 366 triéu nguoi (4,4%) dan sb thé gigi
mac bénh nay [29].

Dua vao sé luong va mirc d6 nhay cam véi insulin, bénh dai thao duong
dugc chia lam 2 nhém chinh:

- Pai thao duodng type I: do pha hay tu mién tai té bao B cua tiéu dao tuy,
dan dén thiéu hut tuyét ddi insulin. Bénh chiém 10-15% nguoi dai thao duong
va thuong xuat hién ¢ ngudi dudi 35 tudi. Bénh c6 xu hudng bién chiing hon
mé, toan huyét, gay stt va nhiéu bién ching khac [14],[29].

- Pai thao duong type Il: hay xay ra ¢ nguoi trén 30 tudi, bénh nhan
thuong béo va it bién chimg. Thuong bao gom két hop giita khang va giam bai
tiét insulin cua té bao B [14],[29].

Dua vao co ché tac dung, thudc chita dai thao duong chia 1am 4 nhém
chinh [15]:

- Insulin;

- Thudc e ché a-glucosidase: acarbose;

- Thubc kich thich bai tiét insulin: céc sulfonyalure (tolbutamid,
clopropamid, glibenclamid, glipizid, gliclazid,...), nateglinid.

- Thudc 1am ting nhay cam té bao vai insulin: cac biguanid (phenformin,
metformin); thiazolidinedion (troglitazon, rosiglitazon).

Pé nghién ctu tac dung chong dai thao duong, hién nay ¢ nhiéu phuong
phap duoc ap dung [125]:

- Tht nghiém ha duong huyét trén dong vat (tho, chudt nhat, chudt cong,
cho,...);

- Thtr nghiém insulin va cac hormon peptid diéu hoa duong huyét khac;
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- Panh gia tac dung insulin va chuyén hoéa tuong tu insulin;

- Panh gia hap thu glucose.

Insulin c6 tac dung diéu hoa duong huyét tai cac mé dich chu yéu 1a gan,
co va md [15]. Co chiém trén 80% hap thu glucose do hoat dong cta insulin.
Giam sat sy hap thu duong huyét ¢ co vi khang insulin gy ra bénh déi théo
duong type 2 [59]. Hién nay c6 nhiéu cong trinh nghién ctru tac dung 1am hip
thu glucose vao té bao co va té bao mé m& chudt va xac dinh co ché tac dung
ctia mau nghién ctru [46],[57],[90].

Cac cbng trinh nghién ctu trén thé gisi hién nay cho thay, triterpenoid tir
thuc vat, dac biét 1a khung lanostan, ursan, cucurbitan c6 tac dung chong dai
thao dudng theo nhiéu co ché khac nhau [42],[106],[120],[135]. Acid ursolic va
din xuAt cua nd nhu acid corosolic, 1a hai ursan triterpenoid chira nhém
carboxylic & vi tri C-28 c6 tac dung ha dudong huyét. Co ché tac dung 1a ting
cuong hap thu glucose trong té bao soi co L6 chudt, ting phosphoryl hoa
receptor insulin trong t& bao CHO/hIR, trc ché enzym PTP 1B [106],[135]. Céc
cucurbitan triterpenoid phan lap tir qua mudp dang (Momordica charantia) c6
tac dung ting dich chuyén GLUT4 ¢ ca hai té bao co xuwong L6 va té bao mé md
3T3-L1 - mot budce can thiét ddi véi glucose nhap vao té bao [120]. Céc lanostan
triterpenoid tr ndm Linh chi (Ganoderma lingzhi) cd tac dung @c ché o-
glucosidase [42]. Pa sb triterpenoid phan lap duogc tir chi Astilbe thugc nhom
ursan, oleanan triterpenoid c6 nhom carboxylic ¢ vi tri C-27. Nam 2006, Na
M.K. va cs. [82] phan lap tur loai A. koreana dugc 5 ursan va oleanan
triterpenoid c6 nhom carboxylic ¢ vi tri C-27 va lan dau tién dénh gia tac dung
trc ché we ché enzym PTP 1B cua céc triterpenoid kiéu nay va cho thay mét sb
cho két qua co y nghia (ICso = 4,9-12,8 pg/ml). Trong dé tai ndy, nhém nghién
ctru da phan 1ap dugc 6 oleanan triterpenoid c6 nhom carboxylic ¢ vi tri C-27 tir
phan dudi miat dat cia Lac tan phu. Nhém carboxylic tai vi tri s6 27 13 ciu trac

doc dao cua cac triterpenoid chu yéu co6 mit ¢ ho Saxifragaceae. Vi vy, nhom
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nghién ctru mong mudn tim hiéu anh huéng ciia nhom 27-COOH nay ddi vai tac
dung sinh hoc cua cac triterpenoid. Do vady chung duoc lya chon dé so bo danh
gia tac dung lam ting cuong hip thu glucose trén té bao soi co chudt dé mong
mudn tim ra hop chét tic dung c6 ¥ nghia, xa hon nita c6 thé lua chon dugc hop
chat cho nghién ctru lam thudc diéu tri bénh dai thio duong type I1.

- Béc té bao cua céc oleanan triterpenoid

Trudc khi danh gia tic dung lam ting hap thu glucose, cic oleanan
triterpenoid dugc danh gia doc dbi v&i té bao soi co chudt C2C12, st dung
phuong phap MTT, chéat d6i chimg duong digitonin - mdt saponin steroid phan
lap tir cac loai Duong dia hoang Digitalis spp (Scrophulariaceae) [41].

Két qua nghién ctu cho thay, cac hop chat SR-1, SR-2, SR-6 khdng gay
doc (khdng 1am chét té bao song) trén té bao soi co chudt C2C12 ¢ hai ndng do
20, 40 puM, thé hién OD cua formazan tao thanh do té bao séng khir hda MTT
tang so vi mau ching DMSO 2% tai thoi diém 2, 4 gio. Cac hop chat SR-4,
SR-7 thé hién doc té bao théng qua OD giam ¢ hai nong d6 20, 40 uM tai thoi
diém 2, 4 gio. Hop chat SR-5 ¢ nong d6 20 pM tai thoi diém 2 gio khong thé
hién doc té bao, nhung tai thoi diém 4 gio va nong do 40 uM thé hién doc voi té
bao ca hai thoi diém 2, 4 gio. Rosiglitazon (30 puM), acid ursolic (10 pM) ciing
khong thé hién doc té bao sgi co chudt C2C12 tai hai thoi diém 2, 4 gio.
Digitonin thé hién doc manh di voi té bao thir. Vi cac hop chat SR-4, SR-5,
SR-7 thé hién doc té bao soi co chudt C2C12, do vay chung khong duoc nghién
ctru tac dung lam tang cudong hap thu glucose vao té bao soi co chudt C2C12.

- T4c dung lam tdng cuong hdp thu glucose vao té bao sgi co chugt
C2C12 cua céac oleanan triterpenoid

Tang cuong hap thu glucose ciia cac oleanan triterpenoid dugc danh gia
bang do hoat tinh phong xa cua 2-deoxy-[*H]-glucose hap thu vao té bao soi co

chudt C2C12 so véi mau ching va insulin. Pbi ching dwong sir dung 1a acid
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ursolic: mot ursan triterpenoid ¢c6 nhoém carboxylic ¢ vi tri C-28 da dugc chung
minh 1am tdng hap thu glucose vao té bao [135] va rosiglitazon co tac dung ha
duong huyét thudc nhom thiazolidinedion [15].

Sau khi khao sat tac dung lam ting cuong hap thu glucose vao té bao soi
co chudt C2C12 cua hop chiat SR-1 & ndng d6 40 uM tai cac thoi diém khac
nhau, hop chat SR-1 lam ting cudng hap thu glucose vao té bao cao nhat khi u
khong cung hoic cing vai insulin (100 nM) tai thoi diém 2 giod. T d6, chon
thoi diém 2 gio d@é nghién ciu tac dung 1am ting cudng hap thu glucose cua cac
triterpenoid tai 3 nong do 10, 20, 40 uM (ndng do khong gay doc té bao).

Trong 3 triterpenoid duoc nghién ctu tac dung lam ting hap thu glucose
Vvao té bao soi co chudt C2C12, 2 hop chat SR-1, SR-2 lam ting hap thu glucose
vao té bao phu thudc vao nong do ca khi két hoic hoic khdng két hop voi
insulin (100 nM). O 3 nong d6 10, 20, 40 uM, hop chat SR-1 1 vai té bao khong
cuing hoic cing véi insulin déu 1am tang hap thu glucose vao té bao c6 y nghia
théng ké so véi ching hodc so véi insulin. Hop chat SR-2 1am ting hap thu
glucose vao té bao c6 y nghia thong ké khi 1 véi té bao cling hoiac khdng cling
véi insulin & nong do 20, 40 uM. Hop chat SR-6 & nong d6 10, 20 uM lam ting
hap thu glucose vao té bao c6 ¥ nghia théng ké so véi ching. Tuy vay, thay rang
khi ting ndng d6 SR-6 thi muc do hap thu glucose cua té bao khong tiang, co xu
huéng giam néu so sanh voi chiing va khi két hop véi insulin khong lam tang
hap thu ¢ y nghia thong ké ¢ ca 3 ndng do nghién cuu.

Chét ddi ching duong rosiglitazon (30 pM) va acid ursolic (10 pM) G Vi
té bao khdng cing hoic cung véi insulin déu lam tang hap thu glucose vao té
bao c6 y nghia thong ké so vai chang hoic insulin.

Pay 1a cong trinh 1an dau tién nghién ctu tac dung l1am ting cuong hap
thu glucose trén té bao s¢i co chudt C1C12 cua cac oleanan triterpenoid cé
nhém carboxylic & vi tri C-27. Trong 3 triterpenoid tién hanh nghién cau & céc
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nong d6 10, 20 va 40 uM khong gay doc té bao, 2 triterpenoid véi vi tri C-3 1a
nhoém oxo (SR-1) hoic ester (SR-2) ¢6 xu huéng lam ting hap thu glucose vao
té bao soi co chudt C2C12 phu thudc vao lidu khi két hop hodc khong két hop
véi insulin; triterpenoid cé vi tri C-3 la nhdm hydroxyl (SR-6) khong lam tang
hap thu glucose vao té bao khi dung két hop hoic khong két hop véi insulin.
Piéu nay dinh huéng cho viéc nghién ctu tiép theo vé triterpenoid c6 vi tri C-27
la nhém carboxylic lién quan cau trdc tc dung hap thu glucose dé hy vong phat
trién thudc maéi c6 tac dung ha dudng huyét nhay cam hoic khéang insulin.

4.3.7. Han ché trong nghién ciu tac dung sinh hec

Cay Lac tan phu la cay thudc chua dugc nghién ctu & Viét Nam, trén thé
gidi ciing chua dugc nghién cau nhiéu, dic biét 1a thanh phan héa hoc va tac
dung sinh hoc. Cong trinh nay budc dau nghién ciru doc tinh cap va mot sé tac
dung dugc ly nham gép phan chang minh cong dung theo kinh nghiém dan gian
va hy vong tim ra tac dung méi. Néu phat hién ra tac dung sinh hoc c¢6 ¥ nghia
s& 14 co so cho cac nghién ciru sau dé tim co ché tac dung va cé dinh huéng
nghién ctu 1am sang dé 1am thude diéu tri bénh. Véi muc tiéu do, thoi gian, kinh
phi han hep nén cac phuong phap nghién ctiu str dung méi chi mang tinh chat
sang loc so bd, mot sé ki thuat st dung don gian, phu thudce cac diéu kién khach
quan (diéu kién nudi dong vat, sy dap ung khac nhau cua ting ca thé dong
vat,...), diéu kién chu quan (tay nghé nguoi thuc hién, cach doc két qua,..), chua
phan anh dung tac dung diéu tri.

e Vé xdc dinh dgc tinh: dé thudc c6 thé sir dung duoc trén 1am sang,
ngoai nghién ctru doc tinh cap, phai nghién ciru doc tinh truong dién, c6 thé phai
nghién ciu thém doc tinh sinh mién dich, doc tinh bat thuong [7].

e Vé phwong phdp xdc dinh tac dung chéng oxy hoéa: dé tai méi chi thir
nghiém trén mé hinh in vitro don géc ty do DPPH va O,". Pay la cac k¥ thuat

rat don gian dé sang loc danh gia so bd tac dung, can phai danh gia tac dung in
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Vivo theo cac md hinh khac nhau nhu: danh gia khir glutathion, phuong phap
superoxid dismustase, glutathion-S-tranferase, catalase, danh giad glutathion
reductase, danh gia peroxid hoa lipid...[22].

e Vé tac dung chéng viém: ngoai cac mo hinh nhu trong luan an, mot sb
cac md hinh hién dai da duoc trién khai ap dung.

- Tac dung chong viém in vitro: thir tcc ché COX-1, COX-2, d6i khang
TNF-o, ¢ ché men chuyén interleukin 1B, wc ché giai phong TNF-o, giai
phéng cytokin cam @ng tir bach cau nguoi in vitro,...[125].

- Tac dung chdng viém cdp: tc ché két dinh bach cau véi tinh mach mang
treo chuot, phi tai chudt gay ra do oxazolon, thir nghiém viém mang phoi,.. .
[125].

e Vétac dung gidm dau:

- Tac dung gidm dau trung wong: dé tai thuc hién trén mo hinh mam
nong, ngoai ra con cé cac moé hinh nghién cuu khac:

+ Cac md hinh in vitro: cac mé hinh nay xac dinh co ché tac dung cua
thudc, gdom: thir nghiém su két dinh *H-naloxon, tc ché enkephalinase, gan két
receptor cannabinoids, gan két receptor nociceptin,...[125].

+ Cac mo hinh in vivo: md hinh chan thuwong than kinh ngoai vi, dau do
hoa tri liéu, chan thuong do co that than kinh man, thir nghiém shock day than
kinh,...[125].

- Tac dung giam dau ngoai vi: ngoai mo hinh gay dau quin bang acid
acetic nhu trong dé tai, nhiéu md hinh nghién ctu mai, hiéu qua duoc sir dung
nhu: mé hinh dau do co ché noi tang trén chuét, d6i khang véi hiéu qua cuc bo
cuia bradykinin, d6i khang yéu to phat trién than kinh in vivo,...[125].

Nhu da dé cap han ché mot s phuong phap nghién ctru tac dung sinh hoc
ctia dé tai luan &n & trén, khi co diéu kién sé tiép tuc nghién ctu sau hon vé tac
dung sinh hoc cta cdy Lac tan phu va luya chon sir dung cac phuong phap danh

gia hién dai, chinh xéc, phan anh tac dung diéu tri hon.
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KET LUAN VA KIEN NGHI

KET LUAN
Vé thue vat hoc

- Xac dinh dugc tén khoa hoc cta cdy Lac tan phu thu hai tai xa Ban
Khoang, huyén Sa Pa, tinh Lao Cai la Astilbe rivularis Buch.-Ham. ex D. Don,
thuoc ho Thuong son hay Co tai hd (Saxifragaceae).

- D3 mo ta dic diém thuc vat, phan tich hoa, qua, hat va xac dinh dic
diém giai phau 14, than, than ré, ré cua cay Lac tan phu.

Vé hda hec

- ba phan 1ap va xac dinh cau trac hoa hoc duge 17 hop chét tur cay Lac
tan phu.

+ 10 hop chat phan lap tir phan trén mat dat: acid 3S-acetoxyolean-12-en-
27-oic, psitosterol, daucosterol, aquilegiolid, quercetin, hyperin, isoquercitrin,
engeletin, quercitrin va bergenin.

+ 10 hop chat phan 1ap tir phan dudi mat dat: acid 64-hydroxy-3-
oxoolean-12-en-27-oic, acid 3/-trans-p-coumaroyloxy-olean-12-en-27-oic,
34,6 a-dihydroxylup-20(29)-en, acid 3/-hydroxyolean-12-en-27-oic, acid
34,6 5,7 a-trihydroxyolean-12-en-27-oic, acid 3p,6/-dihydroxyolean-12-en-27-
oic, acid 34,24-dihydroxyolean-12-en-27-oic, quercetin, quercitrin, bergenin.

1 hop chat moi: acid 34trans-p-coumaroyloxy-olean-12-en-27-oic; 9 hop
chat lan dau tién phan Iap duoc tir cdy Lac tan phu: aquilegiolid, hyperin,
isoquercitrin, engeletin, quercitrin, acid 64-hydroxy-3-oxoolean-12-en-27-oic,
3/, 6a-dihydroxylup-20(29)-en, acid 3p,64,7a-trinydroxyolean-12-en-27-oic,
acid 3/3,24-dihydroxyolean-12-en-27-oic, trong d6 ¢ 4 hop chat: aquilegiolid,
engeletin, acid 6/-hydroxy-3-oxoolean-12-en-27-oic, 3p,6a-dihydroxylup-
20(29)-en lan dau tién phan lap duoc tir chi Astilbe.
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3 hop chét cung duoc phan 1ap duoc tir phan trén mat dat va phan dudi
mat dat 1a: quercetin, quercitrin, bergenin.
Vé tac dung sinh hec

- Lac tan phu c6 doc tinh thap: ¢ mac lidu tht 24 g CDMBLTP/Kg chudt
nhat trang (twong duong 573 g duoc liéu/kg), khong gay chét tat ca chudt caa 16
thir nghiém.

- CDMDBLTP c¢6 tac dung don gdc tu do DPPH v&i 1C5,=21,8 pug/ml; don
gbc tu do O, véi 1Cs= 58,8 pg/ml.

- CDMBLTP c¢6 hoat tinh trc ché hoat dong XO 47,0 + 3,9% ¢ nong do
100 pg/ml.

- CDMBLTP ¢6 tac dung chéng viém cap va chong viém man trén chuot
cdng trang khi thtr & liéu 80 mg/kg (trong duong 1,25 g duoc liéu/kg).

- CDMDBLTP c¢6 tac dung giam dau ngoai vi nhung khong co tac dung
giam dau trung wong trén chudt nhit trang & mac liéu 80 mg/kg.

- Acid 64hydroxy-3-oxoolean-12-en-27-oic va acid 3p-trans-p-
coumaroyloxy-olean-12-en-27-oic (20 va 40 uM), khi thir don chat hay két hop
véi insulin (100 nM) c6 tac dung 1am ting cudng hap thu glucose co ¥ nghia
théng ké so vai ching hoic insulin (100 nM) khi thtr trén mé hinh té bao soi co
chugt C2C12.
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KIEN NGHI

- Tiép tuc nghién ctu phan 1ap cac hop chat cé trong cdy Lac tan phu dé hy
vong tim ra cac hop chit méi, hop chat ¢ tdc dung mai ¢ thé c6 tng dung
trong y hoc, trong cudc séng.

- Tiép tuc nghién ciru sau vé co ché tac dung chdng viém, giam dau cua phan
trén mit dat cua cdy Lac tan phu dé 1am sang té cong dung cua duogc liéu dugc
st dung theo kinh nghiém dan gian

- Tiép tuc nghién ctu tac dung sinh hoc cua céac triterpenoid co trong cay
Lac tan phu dé c6 thé tim ra nhitng huéng mai vé nghién cau phét trién thudc tir
mot loai duoc liéu Viét Nam.

- Nghién ctru ddc tinh truong dién cia Lac tan phu va nghién ciru danh gia

tac dung hudng téi san pham diéu tri dau, viém.
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PHO 'H NMR (500 MHz, CDCls)
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PHO ‘H NMR (500 MHz, CDCl;-CD;0D)
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PHO DEPT (CDCl;-CD;0D)
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PHO UV (MeOH)

0.800 T T
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3 o400} .
o~
0.200f -
0.000LL 1 ¥ L
198,00 250.00 300.00 350.00
nm.
[Measurement Properties)
Wavelength Range (nm.). 190.00 to
800.00 No. PV Wavelength Abs. Description
Scan Speed. Fast ® 250.50 0.451
Sampling Interval. 05 ® 30000 0.309
Auto Sampling Intesval: Enabled - -
Scan Mode: Single
[Instrument Properties)
Instrument Type: UV-1800
Series
Measuning Mode: Absorbance
Slit Width: 1.0 nm
Light Source Change Wavelength: 340.0 nm
S/R Exchange: Normal
[Attachmaent Properties]
Attachment: None
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PHO IR
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PHO °C NMR (125 MHz, CDCl,)
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PHO UV (MeOH)

3200 T T
"

3.000} I

2.000 =

1000 .

o~
i (8
0,000 - A
200 00 300.00 400.00 500.00
nm,
[Measurement Properties) No. PV Wavelength|  Abs, Description
Wavelength Range (nm. ): 200.00 to 800 00 [ 3 351,00 0.210
Sampling Interval: 3‘? o ® 2000 0
: : E 21150 2927

Auto Sampling Interval Enatled
Scan Mode Single
[instrument Properties]
Instrument Type UV-1800 Seres
Measuring Mode Absorbance
Slit Width: 1.0nm
Light Source Change Wavelength: 340.0 nm
S/R Exchange! Normal
[Attachment Properties)
Attachment: None
[Operation]
Threshold 0.0010000
Points. 4
InterPolate Disabled
Avernge; Disabled
[Sample Preparation Properties)
Weight
Volume:
Dilution
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PHO IR
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PHO ‘H NMR (500 MHz, DMSO-d5)
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PHO °C NMR (125 MHz, DMSO-ds)
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PHU LUC 8
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PHO UV (MeOH)

Abs

1.000 .

[Measurement Properties]
Wavelength Range (nm.):

Scan Speed;
Sampling Interval.
Auto Sampling Interval
Scan Mode:

[Instrument Properties]
Instrument Type:

Measuring Mode

Slit Width;

Light Source Change Wavelength:
S/R Exchange:

[Attachment Properties]

450.00

Wavelength

Description

358.50

0.325

@9 2

256.50

0.401
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PHO IR
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PHO ‘H NMR (500 MHz, CD;0D)
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Current Data Paranmeters

NAME QANH_LTP.CR3.2
EXENO 2
PROCNO 1
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PHO CUA HQP CHAT SL-7 (ISOQUERCITRIN)

uv
ESI-MS
'H NMR
BC NMR

DEPT

37



UV (MeOH)

Spectrum Peak Pick Report

0672272015 10:13:56 AM

Data Set. File_SL-7.spc - RawData
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190.00 25000 300.00 350.00 A400.00
nm.
Measurement Proporties No. PV Wavelength Abs. Description
Wavelength Range {nm ) 180,00 to 400.00 7 l! 358.00 5211
gm . ] T 306.00 0118
s i 3 256 50 0280
Auto Sampling Interval. Disabled a1
Scan Mode Single 4 @ 205.50 0,885
5 o 310.50 0115
Instrument Propertics -7 283 50 0.105
instrument Type UV-1800 Series 7 o 239 50 0.160
Measunng Mode Absorbance
§8 Width: 10nm
Light Source Change Wavelength. 360.0 nm
S/R Exchange Normal
Attschment Properties
Atschment None
Sample Preparaton Properties
Woight
Volume
Dilution;
Path Length

Additions! Information:
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PHO ESI-MS

Display Report - Selected Window Selected

Analysis NameSL-7.d Instrume LC-MSD-Trap-SL Print Da 5/18/20 9:47:31
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Current Data Parameters
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F2 - Acquisition Paramaty
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179.492
___— 166.031
163.033

— 159.036
158.468
149.845
145.900
135.631
123196
123.083

TT—— 116.009
__——105.690
726
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Current Data Parameters
NAME TUAN_SL7

! \ NS '/) Frocio 1

F2 - Acquisition Faramety

94

Date_ 20150519
Time 14.44
INSTRUM spect
PROBHD 5 = Multinucl
PULFROG zgpg30
D 65536
SOLVENT cpCi3
NS 2072

31446.541 1§

0.479836 |

1.0420883 :
32768

15.900 1

6.00 1

300.2 1

2.00000000 :

0.03000000 :

1.8999999%8 :

MCREST 0.00000000 :

MCWRX 0.01500000 :

nssmmees CHANNEL £]l wema
NUC1 i3c

Pl 7.60 1

PL1 0.00 ¢

SFO1 125.7715724 1

C

PL13 22
sF02 500.1320005
F2 - Frocessing paranete
81 32768
SF 125.7576129 1!
WOW EM
ss8 o
LB 1.00 1
cB "]
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
PHO DEPT (CD;OD)
DEPTS0
I T T T T T T T T T T T T T T T T T T T T T
210 200 150 180 170 160 150 140 130 120 110 100 a0 80 T0 60 50 40 30 20 ppm
DEPT135

T T T T T T T T T T T T
210 200 190 180 170 180 150 140 130 120 110 100 S0 80 T0 &0 50 40 30 20 PEm

C13CPD

T T T T T T T T T T
210 200 190 180 170 180 150 140 130 120 110 100 S0 80 T0 &0 50 40 30 20 PEm
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PHU LUC 10
PHO CUA HOP CHAT SL-8 (ENGELETIN)

uv
IR
ESI-MS
'H NMR
BC NMR
DEPT
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PHO UV (MeOH)

=1

400.00 5001
nm.
PNV Wavelength Abs, Description
1 ® 376 50 0.034
2 28500 0.
3 27350 0.259
4 [ ] 265.50 0.283
, 5 ® 217 00 2.984
[Instrument Properties]
Instrument Type UV-1800 Series
Measuring Mode Absorbance
Slit Width 1.0 nm
Light Source Change Waveiength. 340.0 nm
S/R Exchange: Normal
[Attachment Properties}
Attachment: None
[Operation]
Threshold 0.0010000
Points 4
InterPolate Drsabled
Average. Disabled
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PHO IR
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| 83000
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| seoar

Loy |

Bsiaa

If neR '
1460 24}

4000 3500

Date Thu Oct 18 D3.32 43 2012
Scans 32

Resolution 4 000

PHO ESI-MS

Method: DEF_LOMS.m
Sample Name: LTPCR7
Analysis Info:  LTPCR7

Instrument: LC-MSD-Trap-SL
Operator: Manager

2500 2000 1500 1000
Wavenumbers {cm-1)

CR7 KBr

Print Date: 11/30/2012 1:45:51 PM
Acq. Date: 11/30/2012 11:22:58 AM

x107 S, 1.2min 0323
433.1
6
4
2
4470
4168
; | N 49
350 400 450 500 550 600 650 700 750 200 mz
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PHO ‘H NMR (500 MHz, DMSO-d5)
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PHO °C NMR (125 MHz, DMSO-ds)

1

o Tomw® < w - or
- MmN ™ ™ @ .~ AN @ - W COoOMYNmY ~
=] oMo o -~ amwen mMTONOOL® ANV ND N -~
. 4.7/, 03 Wi . - + OO novwesoon OmMYWT M ~
- MmN~ o w Uzl o0 v o8 ee B - 'oile. -0, 6l "8 .
o 0 0 0 I NN - cowwn OO o m @ ~ Current Data Parametars
- R - - oo @0 mmmmmnm - NAME QANH_LTP .CR7
1
\ \/ / \J / \ / W - Acquisition
PROBED 5
PULFROG
pe
SOLVENT
NS
oS 2
SWH 31446.541
FIDRES 0.473338
e 1.0420383
RG 32768
oW 13.300
DE €.00
TE 0.0
D1 2.00000000
a11 0.03000000 :
DELTA 1.89399998 :
MCREST 0.00000000 :
MCWRK 0.01300000 :
sssenas CHANNEL £1 sese
NUC1 13c
P1
PL1
2z.00
500.132000%
F2 - Processing paramete:
sI 32768
SF 125.7578518
wWoW EM
sss [
LE 1.00
cE o
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 Ppm
DEPTS0
T T T T T T T T T T T T T T T T T T T
150 180 17 160 150 140 130 120 110 100 50 =11 Ta [21] L1 40 30 0 PEE
DEPT135

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 50 -1 70 (1] 50 40 30 20 PEE

C1l3CPD
T T T T T T T T T T T T T T T T T T T
180 180 170 160 1S58 140 130 120 110 100 50 B0 kL] 2] 50 40 30 20 Fem
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PHU LUC 11
PHO CUA HQP CHAT SL-9 [SR-9] (QUERCITRIN)

uv
IR
ESI-MS
'H NMR
BC NMR
DEPT
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PHO UV (MeOH)

0.800 T

0.600

5 oaw

0.200

0.000
200.00 250,00 300.00 35000 40000 450.00
nm,

[Measurement Properties]

800.00 1 @® 349.00 0228
Scan Speed: Fast 2 ® 25550 0.311
Sampling Intervai: 05 3 @® 201 .50 0.650
Auto Sampling Interval: Enabled
Scan Mode: Single
[Instrument Properties)
Instrument Type: UV-1800

Series
Measuring Mode: Abscrbance
Slit Width: 1.0nm
Light Source Change Wavelength: 340.0 nm
S/R Exchange: Normal
[Attachment Properties]
Attachment: None
[Operation]
Threshold. 0.0010000
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PHO IR
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0.00 ‘ U S
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VWavenumbers {cm-1)
Date: Sat Oct 1301 14.00 2012 CR2LTP KBr
Scans. 32
Resolution 4 D00
Instrument: LC-MSD-Trap-SL Print Date: 11/23/2012 4:01:23 PM
Method: DEF_LCMS.m Operator: Manager Acq. Date: 11/23/2012 3:38:54 PM
Sample Name: LTPCR2L2
Analysis Info:  LTPCR2L2
Intens. M5, 0.6min 842
%107
39 4470
25
20/
15
10
05
270 243 o0 490.2
2552 1563 402 ¥ I 822 59
aoli P lln | IlJ i 3??? RO e | | u 52k l 5134
z 150 200 250 300 350 400 450 500 550 B0 mz
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PHO ‘H NMR (500 MHz, CD;0D)
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4,246
4,242
4,238
4,236
3,783

=3 15

— 3. 764

Tl 3787
1,487

%3 "1
3,438

= 3426
1.373

f!.!w

£ -3.35

=T3340
3,336
31,333
3,330
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3,323

pu—— ]
=0, 056
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el - i i e
(=] (=] {=] el f—
- - - - )
PHO ~“C NMR (125 MHz, CD;0D)
- @r-<Ton w v ™ woNO - ™™~
0 MO MM Vel - orrC-®m OWNO - DA NNO N O N <«
w aAaNMmMn e ™~ oo™ N WION T TFTOD-FOMENON -
. VS ezl a8 - T AR * s 00 r~ NOOONNMMNmMODWOWeE ™ w
o nmoam 0w © MENWVWY Mmoo . >
~ COwnin e ™ NNm- OO0 @ MONN OV OO O) O @ r~ Current Data Parameters
- ettt - -t et e et O ~rrrreeTeeeeew - NAME QANH_LTF.CR2.2
EXPNO 2
FROCNO 1
F2 - Acquisition Farameti
Date_ 20121002
Time 15.29
INSTRUM spect
PROBHD 5 =n Multinucl
PULPROG 2gpg30
™ €5536
SOLVENT MeOD
NS 1024
DS 2
SWH 31446.541 |
FIDRES 0.479836 |
AQ 1.0420883 :
RG 32768
oW 15.900 1
oE 6.00 1
TE 0.01
01 2.00000000 :
d11 0.03000000 :
DELTA 1.899999%8 :
MCREST 0.00000000 :
MCWRE 0.01300000 :
ssssssse CHANNEL f1 ases
NUC1 13C
Pl
PL1
SFO1
e CHANNEL £2 wmew
CPDPRGC2 walzzlé
RUC2 1B
PCPD2 20.00
PL2 Q.00 ¢
PL12 17.64 4
PFL13 22.00 ¢
5F02 500.132000% !
F2 - Processing paranete
81 65536
SF 125.7576140 !
WO M
538 o
LB 1.00 i
[~} o
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

o1



PHO DEPT (CD;OD)

DEPT20

T T T T T T T T T
180 170 160 150 140 130 iz0 110 100 90 EO 70 &0 50 40 30 20 PRm

DEPT135

CHZ2
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 i1zo 110 100 S0 B0 70 60 50 40 30 20 ppm
C13CPD
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 iz0 110 100 90 EO 70 &0 50 40 30 20 Ppm
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PHU LUC 12
PHO CUA HOQP CHAT SL-10 [SR-10] (BERGENIN)

uv
IR
ESI-MS
'H NMR
BC NMR

DEPT
COSY
HSQC
HMBC
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PHO UV (MeOH)

1.000 T T T
0.800+ -
™~
0.600}- -
04001 .
0.200 -
0.000 - -
21000 250.00 300.00 35000 400 00
nm
Wavelength Range { m:] 180.00 to 800.00
nm.). i
Scan Speed. Medium No, PV Wavelength Abs. Description
mm Inteeval g :.b W, 1 ® 27450 0.162
: ¥ 607
Sm; Intarval : 2] @ 22200 0,60
[instrumant Proporties)
Instrument Type UV-1800 Series
Measuring Mode: Absorbance
S3 Width: 1.0nm
Light Source Change Wavelength: 3400 nm
S/R Exchange: Nomal

[Attachment Properties]
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PHO IR
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Date Tue Oct 02 23 5451 2012
Scans 32

Resolution 4 000

PHO ESI-MS

2500 2000
Wavenumbers (cm-1)
img. KBr

Instrument: LC-MSD-Trap-SL

Print Date: 11/30/2012 1:47:30 PM
Acq. Date: 11/30/2012 11:09:39 AM

Method: DEF_LCMS.m Operator: ~ Manager
Sample Name: LTPCR4-LAI
Analysis Info:  LTPCR4-LAI
Intens, A5, 1.1min 072
)tl!)7
327.0
3
2
1
319
2341
I |
250 300 200 48 500 550 800 mwz
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PHO ‘H NMR (500 MHz, CD;0D)
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Current Data Farameters

S VY B TR

F2 - Acquisition Parameter

Date_ 20120929
Tine 9.27
INSTRIM spect
PROBHD 5 mm Multinucl
FULPROG 2930
65536
SOLVENT M0
NS 16
os o
SHE 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2763001 se
RG 161.3
oW 50.000 us
DE 6.00 us
IE 0.0 K
D1 1.00000000 se
MCREST 0.00000000 s&
NCNEK 0.01500000 s&
snsnnmes CHANNEL Il sssses
NUC1 18
Pl 10.50 us
PL1 0.00 a=
SFO1 500.1335009 N8
F2 = Processing parameters
s1 32768
SF S500.1300011 NH
WoW EM
ssB o
pa-} 0.30 Hz
Gs o
BC 1.00
T T I T T I T T T
9 8 7 6 5 3 2 & 0 ppm
o ol =
o o —
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PHO °C NMR (125 MHz, CD;0D)
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w w - et M OO OO O G0 00 O Current Data Farameters
- e pn-pn - WO OO TTTT ST T NAME QANH_LTP .CR4
- Acqulsition Paramat:
20121003
10.38
spect
5 mm Multinucl
PULPROC 29pg30
0 65536
SOLVENT MeOD
NS 1024
os 2
31446.3541 |
0.479836 |
1.0420883 :
RG 32768
ow 15.900 |
DE 6.00
T 0.0 1
o1 2.00000000 :
d11 0.03000000 :
DELTA 1.8999999¢8 :
MCREST 0.00000000 :
MCWRK 0.01500000 :
csccsses CHANNEL 1 sase
uC1
Pl
PL1
SFo1
nmammme CHANNE
CPDPRC2
22.00
500.1320005 1!
- Processing paramete
65536
125.7576144 ¢
EM
o
1.00 1
o
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 ppm
] ] w o =
B moom o= n wnm T & ]
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PHO DEPT (CD;OD)

DEPTS90
- - UL -
T T T T T T T T T T T T T T T T T T
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T T
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T T T T T T T T T T T T T T T T T T
180 170 10 150 140 130 120 110 100 50 80 70 &0 s0 a0 30 zo0 ppm
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e A

by e el e VP S ey Aeelphie i
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120 115 110 105 100 95 20 &5 80 75 70 65 ppm
C13CPD
T T T T T T T T T T T T T
120 115 110 105 100 95 90 85 80 75 70 65 Ppm
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PHO COSY (CD;0D)
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PHO HSQC (CD;0D

)
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PHU LUC 13
PHO CUA HQP CHAT SR-1
(ACID 6HYDROXY,3-OXOOLEAN-12-EN-27-OIC)

'H NMR
BC NMR
COSY
NOESY
HMQC
HMBC
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PHO 'H NMR (600 MHz, CsDsN)
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PHO “*C NMR (150 MHz, CsDsN)
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PHO NOESY (CsDsN)
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PHO HMBC (CsDsN)
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PHU LUC 14
PHO CUA HQP CHAT SR-2
(ACID 3f-trans-p-COUMAROYLOXY-OLEAN-12-EN-27-OI1C)

e HPLC
e |R

e HR-ESI-MS
e 'HNMR
e “CNMR
e COSY
e NOESY
e HMQC
e HMBC
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SAC KY PO HPLC

Sample Name: Compound 1 S—
Equipment Name  506C System Interface ol =
Column YMC Triart C18 (5 pm, 250 mm x 4.6mm) —~
Mobile Phase A: water B MeOH ,-~’ =
60%E —+60%8 ) -
Run Time 30 man P | -
Run Detector ELSD __’ -~
Run Concentration 2 fl .,|J o - I
Run Volume 50 il .l - — —— -
Run Flow Rate 1 ml/min ==
Area Parcent Report
__Peak Name | Retention Time (min) | Area (WWminx100) | Height(mV) | Area(%) |
1 3633 | 25621 | 0712 |
> 4386 91529625 328384 28692
3 5916 55320 15479 0.596
[ Totals 9274271667 369.484
PHO IR
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PHO HR-ESI-MS

Sing Mass Analysis

Tolmnce =50PPM / DBE: min = -1.5, max =500

Elemant prediction: Of

Numberof solope peaks used for iFIT =3

Monokokpic Mass, Even Elecron lons
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0927 3
1H-NMR of D-9-3 T
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PHO NOESY (CsDsN)
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PHO HMBC (CsDsN)
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PHU LUC 15
PHO CUA HQP CHAT SR-3
(38,6a-DIHYDROXYLUP-20(29)-EN)

e ESI-MS
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PHO ESI-MS
Display Report - Selected Window Selected

Analysis NameSR-3.d

Instrume LC-MSD-Trap-SL

Print Da 5/19/20 2:54:26

Method:  Quang_2015.m Operator: 2195410AE0000514 Acq. Dat5§18/201RM
Sample Na SR-3 10:06:06 AM
Analysis Inf
x108 +MS, 0-Tmin #9]
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1H-NMR of E-7-1
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PHU LUC 16
PHO CUA HQP CHAT SR-4
(ACID 38HYDROXYOLEAN-12-EN-27-OIC)

uv
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PHO UV (MeOH)

Spectrum Peak Pick Report

05/20/2015 09:07:20 AM

Data Set: File_150520 090650.spc - RawData

o~
f
\‘ “I
0300 \ -1
‘\
0200 <t
;
0100 4 1
) i.
' '\.
I
0.000H - e i ™
1
0.045 ] 1 s ! 1
120,00 25000 300 00 35000 40000
nm
Measurement Properfies P TR No. PIV Wavelength Abs, Description
Wavelangth Range (nm ); 1 1o 4 T ® ' 0006
Scan Speed Medium ; g gg 3 035G
Sampling Interval 05 3 284 00 5008
Aute Sampling Inferval Disabled L . '
Scan Mode Single
Instrument Propertes
Instrument Type UV-1800 Sanes
Measuring Mode Absorbance
Siit Width 1.0nm
Light Source Change Wavelength: 3560.0 nm
S$/R Exchange Normal
Attachment Propertes
Attachment None
Sample Preparaton Properties
Waeight
Volurme:
Delution
Path Length

Additional Information
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Display Report - Selected Window Selected Analysis

Analysis Name: SR-4d Instrument: LC-MSD-Trap-SL Print Date: 3/3/2015  10:55:18 AM
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PHU LUC 17
PHO CUA HQP CHAT SR-5
(ACID 38,68,7a-TRIHYDROXYOLEAN-12-EN-27-0OIC)

e 'HNMR
e BCNMR
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PHO ‘H NMR (300 MHz, CD;0D)
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PHO *C NMR (75 MHz, CD;0D)
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PHU LUC 18
PHO CUA HQP CHAT SR-6
(ACID 34,6 -DIHYDROXYOLEAN-12-EN-27-OIC,
ACID ASTILBIC)

e ESI-MS
e 'HNMR
e BCNMR
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Display Report - Selected Window Selected

Analysis NameSR-6.d Instrume LC-MSD-Trap-SL Print Da 5/18/20 10:02:38
Method:  Quang_2015.m Operator: 2195410AF0000514 Acq. Dat $518/2015M
Sample Na SR-6 9:59:45 AM
Analysis Inf
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x108
a73
1.25
1.00-
0.75-
0.50+
0.25
172.0 3390 3700 972 4334 “ 489.0
0.00 . 1 o : - | h Lo LA | i
150 200 250 300 350 400 450 miz
Display Report - Selected Window Selected
Analysis NameSR-6.d Instrume LC-MSD-Trap-SL Print Da 5/18/20 10:03:31
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PHO 'H NMR (300 MHz, CsDsN)
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PHO °C NMR (75 MHz, CsDsN)

13000

T
s
-
—179.10
138
126
—7a.80
]

12000

11000

9000

8000

=7 000

6000

4000

— M

T
120 110 100 90 B0 Fii] 60 50
f1 (ppm)

LA
— AL
LT
S-S0
S
o
L%
AL
AL
AT

N

: B &

R




PHU LUC 19
PHO CUA HQP CHAT SR-7
(ACID 3424-DIHYDROXYOLEAN-12-EN-27-0OIC)

ESI-MS
o 'HNMR
e BCNMR
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PHO ESI-MS

Display Report - Selected Window Selected Analysis

Analysis Name: SR-7.d Instrument: LC-MSD-Trap-SL Print Date: 3/3/2015 11:04:22 AM
Method: Quang_Method_2014.m Operator:  Quang NV Acq. Date: 3/3/2015 11:01:15 AM
Sample Name: SR-7
Analysis Info:
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Display Report - Selected Window Selected Analysis
Analysis SR-7.d Instrument: LC-MSD-Trap-SL Print Date: 3/3/2015 11:05:01 AM
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PHO 'H NMR (300 MHz, CsDsN)
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PHU LUC 20
KET QUA PANH GIA TAC DUNG SINH HQC
CUA CDMDLTP

Bang 1. Hoat tinh trc ché hoat dong XO ciia CDMPLTP

sé Nong do ) Hoat tinh trc ché hoat ddng XO (%)
TT (ng/ml) CDMDBLTP Quercetin

1 100,0 3 47,7 + 3,3** 81,6 +1,0

2 10,0 3 34,0 + 2,7** 71,5+2,0

3 1,0 3 31,2+ 1,0 30,8 +5,3

4 0,5 3 24,4+ 32 26,0 + 3,3

5 0,1 3 21,0+ 2,0 18,7 +5,0

Giatri M £ SD; *, p<0,05; **, p<0,01 khi so sanh véi quercetin

Bang 2. Tac dung chong viém cia CDMPLTP trén phu chan chudt do

carrageenan theo thoi gian

. Két qua danh gia cac thong s tai thoi diém
A Li€u n
TT kg) s0
9 1 gio 3 gio 5 gio 7 gio
1 Chirng - 9 | AV% |135+£21|257+26 309+2,7|151+1,0
AV% | 7,2+10 |142+28 21,725 54+18
Indomethacin
2 10 | 9 1% 46,6 44,9 29,7 64,3
p P21<0,05 | p21<0,01 | p,;<0,01 | p,;<0,01
3 CDMDLTP 80 o AV% | 66+10 108+18 16,7+£18 155+15
1% 50,9 58,2 46,1 -3,8
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P31<0,01 | p3:<0,01 | p3;<0,01 | p3;>0,05
P P32>0,05 | p32>0,05 | p32>0,05 | p;3,<0,01
AV% 1 109+15)158+32 21,1+2912,0+3,0
CDMDLTP 160 1% 19,3 38,5 31,7 20,7
P41>0,05 | pg1<0,05 | p41<0,01 | p41>0,05
P P22>0,05 | p42>0,05 | ps»>0,05 | p4.<0,05
AV% | 99%+11 |165+38 216+21 123+25
cOMBLTP | 320 1% 26,4 35,8 30,2 18,7
Ps1>0,05 | p51<0,05 | p51<0,05 | p51>0,05
P P52>0,05 | ps2>0,05 | ps2>0,05 | ps,<0,05

Bang 3. Poc té bao cia cac oleanan triterpenoid

S6 Ty 18 % giira OD ciia mau thir so
TT Hop chat Nong dd v6éi mau chieng ¢ thoi diém
2 gio 4 gio
1 DMSO 0,2% 100 100
SR-1 20 pM 114,30 £3,16 | 109,40 + 1,61
2 40 uM 111,40+ 1,66 | 98,50+ 3,13
SR-2 20 pM 108,10 £4,20 | 109,90 2,11
3 40 uM 100,80 £2,17 | 110,40 + 2,94
SR-4 20 uM 80,81 + 3,24 87,29 +1,72
4 40 uM 76,04 +4,26 64,61 + 2,42
SR-5 20 uM 10850 +157 | 93,72+4,60
5 40 uM 90,07 + 1,91 75,43 + 2,69
SR-6 20 pM 11390 £2,90 | 104,30 1,92
6 40 uM 106,30 + 4,46 | 109,60 + 4,09
SR-7 20 M 81,37 £ 2,36 82,94 + 0,62
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7 40 uM 78,98 + 3,29 75,80 £ 1,40
8 Rosiglitazon 30 uM 95,83 £ 1,45 97,06 + 2,48
9 Acid ursolic 10 uM 98,23 + 1,27 100,20 £ 2,51
10 Digitonin 100 pg/ml 3,67 +0,48 1,67 +£0,48

Gia tri M+SE; n= 3 (3 thi nghiém, mai thi nghiém 1am 3 lan)

Bang 4. T4c dung ting (%) hap thu glucose vao té bao C2C12 cia hep chat
SR-1 va SR-1 + insulin theo thei gian

S6 Thoi gian % hap thu 2-deoxy-[°H]-glucose
TT (i) (so véi mau chirng)
SR1 SR1 (40 pM) + insulin
(40 uM) (100 nM)
1 0,00 100,04 + 0,48 130,56 + 2,11
2 0,25 100,91 + 2,31 131,24 + 2.80
3 0,50 103,29 + 0,90 139,51 + 3,36
4 1,00 110,23 + 1,32* 147,12 + 2.257
5 2,00 120,44 + 2,01** 160,57 + 4,48
6 4,00 115,11 + 3,21* 151,00 + 4,72%

Gia tri M £ SE; n= 3 (3 thi nghiém, mdi thi nghiém 1am 3 lan);

* p<0,05; **, p<0,01 khi so sanh tai thoi diém bat dau khong u véi insulin;

* p<0,05; ¥ p<0,01 khi sanh tai thoi diém bdt dau « véi insulin

Bang 5. Tac dung lam tiang (%) hap thu glucose vao té bao s¢i co chudt
C2C12 cuia cac hop chat ¢ thai diém 2 gio sau khi 1 véi chat

S6 % hap thu 2-deoxy-[°H]-
TT Hop chat Nong dd | glucose (so véi mau ching)
1 Chirng - 100,0 £ 1,20
2 Insulin 100 nM 130,60 = 1,00
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10 uM 114,90 + 3,41**
SR-1 20 uM 124,50 + 4,22%*
40 uM 123,90 + 2,83**

SR1 10 uM 148,20 + 2,46™
+insulin (100 nM) 20 uM 151,10 + 4,09"
40 uM 162,80 + 4,48"

SR-2 10 uM 101,00 + 2,74
20 uM 112,60 + 3,13**
40 uM 119,10 + 1,28**

SR-2 10 uM 135,20 + 1,24

+ insulin 100 (nM) 20 uM 143,50 + 2,43"
40 uM 144,60 + 1,61%
SR-6 10 uM 113,10 + 4,95**

20 uM 111,30 + 3,41*

40 uM 108,70 + 4,27

SR-6 10 uM 135,00 + 5,46

+ insulin (100 nM) 20 uM 133,70+ 1,13

40 UM 129,50 + 2,43
Rosiglitazon 30 uM 118,30 + 3,03**
Rosiglitazon 30 uM 146,90 + 2,21

+ insulin (100 nM)
Acid ursolic 10 uM 119,40 + 2,37**
Acid ursolic 10 uM 147,70 + 1,33%
+ insulin (100 nM)

Gia tri M % SE; n= 3 (3 thi nghiém, mai thi nghiém lam 3 lan;
*, p<0,05; **, p<0,01 khi so sanh vgi chirng;

* p<0,05; ™ p<0,01 khi so sanh véi insulin.
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