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LOI CAM DOAN

Toi xin cam doan Ludn dn nay la cong trinh nghién cuu cua riéng toi dudi su
huéng dan ciia PGS. TS. Nguyén Thai An va PGS. TS. Thdi Nguyén Hing Thu.
Cdc két qua trinh bay trong ludn dn la trung thuc va chiea timg dwoc céng bo

trong bat ky céng trinh nao khdc.

Tac gia ludn an

Ho6 Thi Thanh Huyén



LOI CAM ON

Trong qua trinh thuc hién luan an, téi da nhdn dwoc sw ung ho va tao
diéu kién cua Dang uy, Ban gidm hiéu Truong Dai hoc Duoc Ha Noi va Bé mon
Dueoc liéu noi toi hoc tdp, nghién ciru.

T6i xin bay t6 long biét on siu sdc téi PGS.TS. Nguyén Thdi An va
PGS.TS. Thdi Nguyén Hung Thu, la nhing nguoi Thday dd huwéng dan va
truyén dat nhiéu kinh nghiém quy bau trong nghién ciru khoa hoc cho téi.

Téi xin chan thanh cam on GS.TS Pham Thanh Ky, PGS. TS. Nguyén
Trong Thong, PGS. TS Phan Van Kiém, PGS. TS Tran Huy Thai, PGS. TS
Nguyén Khdic Khéi, TS. Pham Thi Vin Anh dd gép y cho téi trong qud trinh
nghién ciru va hoan thién lugn an.

Trong qua trinh thuc hién ludn an, toi da nhdan dwoc sw hop tac nghién
ciru cua cdc co quan: Vién Sinh thai va Tai nguyén sinh vat, Vién Hoa hoc cac
hop chdt thién nhién, Vién Han lam Khoa hoc va Cong nghé Viét Nam, Bo mon
Duoe Iy truong Bai hoc Y Ha Ngi, Trung tam Kiém nghiém thuodc. Pong thoi,
16i ciing nhdn dwoc sw déng gop quy bdu cia cdic Thay C6 gido, cdc nha khoa
hoc thudc nhiéu linh vuec.

Nhdn dip nay toi ciing xin tran trong cam on sw giup do nhiét tinh cua cdc
thdy co, cac anh chi em d&ng nghiép tai bo mon Duoc liéu, bo mon Duoc hoc co
truyén va bé mén Thuc vdt, Cac phong ban trong trwong di ludn tao diéu kién
1ot nhat dé téi hoan thanh ludn an.Cam on cdc hoc tro da luén sdt canh cung téi
trong suot qud trinh nghién ciru vira qua.

Loi sau cing, xin dwoc bay to long biét on chan thanh téi nhitng nguwoi
ban, nguoi than trong gia dinh va nhdt la bé, me, da luén kip thoi dong vién va
tao moi diéu kién thudn loi nhat dé téi hoan thanh ludn dan. Xin cam on nguoi
chong théan yéu da luén givip do, chia sé véi téi trong nhitng ndm thdng qua.

Xin trdn trong cam on tdt ca sw gitip d& quy bdu nay.

Ho6 Thi Thanh Huyén
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DANH MUC KY HIEU, CHU VIET TAT
S Do dich chuyén hoa hoc
'H-NMR  Proton nuclear magnetic resonance — Phé cong hudng tir proton

BC-NMR  Carbon (13) nuclear magnetic resonance — Phé cong hudng tir

hat nhan B3¢
AGC Apigenin 7-O-B-D-glucuronopyranosid
ALAT Alanin aminotransfera
APG Angiosperm Phylogeny Group
As Anh séng
AST Anh sang thuong
ASAT Aspartat aminotransfera
BBL Cin toan phan chiét xuét tir 14 ciy Gao

BBL-H Cin phan doan n-hexan chiét xuét tir 14 cay Gao
BBL-C Cin phan doan cloroform chiét xuat tir 14 cdy Gao
BBL-E Cin phan doan ethyl acetat chiét xut tir 14 cay Gao
BBL-W  Cin phan doan nudc chiét xuat tir 1a ciy Gao

BBV Cin toan phan chiét xuét tir vo than cay Gao

BBV-H Cén phan doan n-hexan chiét xuét tir vo than cay Gao

BBV-C Cin phan doan cloroform chiét xuét tir vo than cay Gao
BBV-E , I
Can phan doan ethyl acetat chiét xuat tir v than cay Gao
(VGE)
BBV-W  Cin phan doan nudc chiét xuat tir vo than cay Gao
B. Bombax
BHA Butyl hydroxylanisol
CTCP Cong ty cd phan

CTHH Cong thirc hoa hoc
CTPT Cong thuc phan tu
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DPPH
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EtOAC
GSH
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HCNKST
HG
HMBC
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LG
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m

m/z
MDA
Mp
MS

Chuong trinh séc ky

Doublet — dinh doi

Doublet of doublet

Duoc liéu

Duoc dién Viét Nam

Distortionless Enhancement by Polarization Transfer
Dimethyl sulfosid
2,2-diphenyl-1-picrylhydrazyl

Electron Spray lonization Mass Spectrometry
Ethyl acetat

Glutathion

Glucose

Hong cau nhiém ki sinh tring

Hoa cay Gao

Heteronuclear Multiple Bond Correlation
Heteronuclear Single Quantum Coherence
Nong d6 e ché 50% (Haft maximal inhibitory concentration)
Ph6 hong ngoai (Infrared Spectroscopy)

Liéu gay chét 50% (Lethal Dose, 50%)

L& cdy Gao

G161 han phat hién (Limit of Detection)

G161 han dinh lugng (Limit of Qualification)
Multiplet

Ty 1¢ s6 khoi/dién tich ion

Malonyl dialdehyd

Diém ndng chay

Mass spectrometry — Pho khoi
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PG

SKC
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SKLM

S.C

TLTK

TT

TW
UVv254nm
UV365nm
VG

WHO

N-acetyl parabenzoquinon-imin

Nuclear Magnetic Resonance

page

Paracetamol

Prostaglandin

Singlet- dinh don

Sac ky cot

Séc ky cot pha dao

Sac ky 16p méng

Tiém dudi da

Triplet- dinh ba

Tai liéu tham khao

Thudc thir

Trung wong

Ultra violet— Anh sang tir ngoai (budc séng 254nm)
Ultra violet - Anh sang ttr ngoai (budc 365nm)
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PAT VAN PE

Cay Gao trong dan gian con thuong dugc goi voi tén khac 1a Moc mién,
C6 bdi, Ban chi hoa, Anh hiing thu... Cay Gao la loai cay quen thudc v6i ngudi
dan Viét Nam, nhat 13 ¢ nhimg ving néng thon mién Bic.

Cay Gao cao td1 15m, vao mua xuan, 14 Gao rung hét, hoa bat dau né do
tuoi khién ca cdy bumg 1én mot sic mau twoi thim hét stc 4n twong. Cay Gao
ngoai vé dep cua nd, con phai ndi tdi img dung cua céc bo phan cua cay nhu
hoa, v6 than va ré déu ¢ thé dung lam thudc chira bénh.

Tuy nhién, nhitng nghién ctru vé lodi cAy ndy con rat it, dic biét chua tim
thay nhiéu nhiing nghién ciru vé thanh phan hoa hoc ciia cy Gao ¢ Viét Nam.
Do vay viéc tién hanh nghién ctru cdy Gao Bombax malabaricum DC., ho Gao
Bombacaceae, mang tinh thoi sy va can thiét & Viét Nam.

Nhiam muyc dich chtng minh kinh nghiém st dung cdy Gao trong dan
gian, huong dén viéc tim kiém cac hop chit c6 hoat tinh sinh hoc, xay dung
phuong phap phan tich cac hop chat co trong duoc lidu v6i bude dau thuc hién
trén cay Gao va gdp phan nang cao gié tri tiém ning cua cay Gao trong kho tang
cay thudc Viét Nam, luan an “Nghién ciru diic diém thue vét, thanh phan héa
hoc va mdt s6 tic dung sinh hoc ciia cdy Gao Bombax malabaricum DC., ho
Gao Bombacaceae” duoc tién hanh véi nhirng muc tiéu sau:

1. Nghién ctru dic diém thuc vat loai Bombax malabaricum DC. thu héi

tai Ha Noi.

2. Nghién ctru thanh phan héa hoc mau nghién ciru

3. Panh gia doc tinh cép va tham do mot sd tac dung sinh hoc cua mau

nghién curu.

bé dat dugc muc tiéu dé ra, luan an dugc ti€n hanh véi cac ndi1 dung sau:



% Vé thue vat:
- MO ta dic diém hinh thai va giam dinh tén khoa hoc loai nghién ctru
thu hai tai Huong Son, My Putrc, Ha Noi.
- Tién hanh giai phau, mo ta dic diém cAu tao cua 14, hoa, vo than va
dic diém vi hoc bot 14, hoa, vo thin mau nghién ctu.
% Vé hoa hoc:
- Dinh tinh sy c6 mit caa cac hop chat thuong gip trong dugc lidu &
hoa, 14 va vo than mau nghién ciru.
- Chiét xuat, phan lap va nhan dang mot s6 hop chat tinh khiét tir 14 va
v6 than mau nghién ctru.
- Xay dung phuong phéap phén tich dé c6 thé xac dinh ham luong mot s6
hop chét phan lap duoc.
% V& tac dung sinh hoc:
- Paénh gid doc tinh cdp cua cao nudc vo than, 14 va hoa mau nghién
clru.
- Thu tac dung giam dau, chdng viém, cAm mau va tac dung bao vé gan
ctia cao nudc cac bd phan cia loai nghién ciru va can phan doan ethyl

acetat chiét xuat tir vo than.



CHUONG 1
TONG QUAN
1.1. DAC DIEM THUC VAT
1.1.1. Ho Gao (Bombacaceae L.)
1.1.1.1. Vi tri, phan loai
% Vé phén logi:

Ho Gao 1a ho tuong ddi nho trong hé¢ thuc vat trai dat. He théng phan loai
ctia nhiéu tac gia nhu Cronquist (1981-1988) [68], [69], Dahlgren (1981-1983)
[70], APG 1 [38], APG II [39], APG III [40] ...va theo tai liéu phd bién nhét
hién nay 1a “Hé thong phan loai vé nganh Ngoc lan (Magnoliophyta)” cia A.
Takhtajan (1997) [196], ho Gao (Bombacaceae) thuoc bo Bong (Malvales), lién
bd Bong (Malvanae), phan 16p S6 (Dilleniidae), 16p Ngoc lan (Magnoliopsida),
nganh Ngoc lan (Magnoliophyta).

% Vé vi tri:

Theo Pham Hoang HS (1999) [17], Thorne (1992-2001) [197], ho Gao
cling nam trong bd Bong (bd Cam quy-Malvales) v6i cac ho Bong (Malvaceae),
ho Com (Elaeocarpaceae), ho Pay (Tiliaceae), ho Trom (Sterculiaceae)... [214],
[215]...

Céc tai liéu tham khao déu néu ra to hop dac diém dic trung cua ho Gao
1a “La moc don hay kép chan vit, hoa to, déu, ludng tinh, qua nang, vé qua trong
¢6 16ng mém trang nhu bong” [17], [220]. Toém tat vi tri ho Gao nhu sau:

Nganh Ngoc lan (Magnoliophyta)
Lép Ngoc lan (Magnoliopsida)
Phan 16p S6 (Dilleniidae)
Lién bd Bong (Malvanae)
B6 Bong (Malvales)

Ho Gao (Bombacaceae)



Ho Gao gdm 30 chi v6i 250 loai [108].
O Viét Nam, ho Gao c6 5-6 chi [6], [17] (Ceiba, Bombax, Adansonia,
Orchoma, Durio, Pachira) dic trung boi cac dic diém sau:
la — L4 kép chan vit
2a — Nhi 5-15 Ceiba
2b — Nhi trén 40
4a — Qua nang mo; cudéng cum hoa dai hon 10cm Bombax
4b — Qua nang khong md; cuéng cum hoa ngin hon 10cm  Adansonia
1b —La don

2a — Gan chan vit; nang khong gai Orchoma
2b — Géan l6ng chim; nang co gai Durio
< Phén bo:

Ho Gao (Bombacaceae) dugc phan bd chu yéu ¢ ving nhiét d6i va can
nhiét d6i trai dai tir chAu My-La tinh dén chau Phi, chau A, chau Uc. Pho bién &
cac nude Trung Qudc [220], Pakistan [209], Ai cap [108], Australia [86].
1.1.1.2. Pic diém thuee vit

Cay gb 16n, canh thuong nam ngang [7], d6i khi cay gb 16n véi banh gbc.
Than ctia nhiéu loai c6 gai th. La moc cach don hay kép chan vit, c6 cudng dai,
moc so le, c6 14 kém sém rung, c6 16ng hinh sao va c6 vay phan nhanh [5]. Hoa
ludng tinh, 16n, mau d6, cam, tring. Pai lién trong nu, khi hoa né rach thanh 3-5
manh khong déu, roi nhau hoic dinh & gbc, xép vin, thuong c6 dai phu. Nhi
nhiéu, r0i hay dinh thanh nhiéu bo hay éng. Bao phan mot 6, mo doc [8]. Hat
phan tron, nhin. Bau 5 6, dinh noan trung tru.Voi nhuy don, nguyén hodc chi
hoi chia ra ¢ dinh. Quéa nang mé véch, vé qua c6 1ong nhu bong, ndi nhii nghéo
hoac khong ¢6 ndi nhii [9].

1.1.2. Chi Bombax L.
1.1.2.1. Pic diém chung
Theo [108], [220], trén thé gidi chi Bombax L. ¢d 50-60 loai. Tuy nhién,



hién nay chi c6 8 loai phé bién duoc xac dinh tén khoa hoc.
- Bombax albidum Gagnep.
- Bombax insigne Wall.
- Bombax anceps Pierre.
- Bombax thorelii Gagnep.
- Bombax malabaricum DC. (tén dong nghia: Bombax ceiba L.).
- Bombax blancoanum A.Robyns.
- Bombax buonopozense P.Beauv.
- Bombax costatum Pellegr. & Vuillet.

Theo [6], chi Bombax L.cé 6 loai, trong d6 co6 hai loai khac nhau Bombax
ceiba L. va Bombax malabaricum DC. Tuy nhién, hién nay, cac nha thuc vat
hoc trén thé gidi xép hai loai nay 1a mot [108], [220]. Theo [8], [17], Viét Nam
c6 5 loai, trong d6 O hai loai phd bién nhat:

- Bombax anceps Pierre. (Gao hoa trang, Po lang),
- Bombax malabaricum DC. (Bombax ceiba L. — Gao, Mdc mién...).

Cac loai thudc chi Bombax L. thuong 13 cay gd 16m, co banh ve, co gai.
Cay cao c6 thé téi 30-40m va duong kinh than co thé téi 3m, tan 14 rong, rung 14
vao mua kho. La kép hinh chan vit véi 3-9 1a chet, 14 moc cach c6 14 kém va
cubng 14. Hoa to, déu, ludng tinh, don doc hay tap hop thanh xim & nach hay &
ngon. Trang c6 5 canh thudng c6 16ng mém, tién khai hoa vin. Ra hoa vao thang
1 dén thang 3. Pai c6 dang d4u véi 3 hay 5 thuy rach khong déu nhau khi hoa
nd, d6i khi c6 kém theo mét dai phu. Nhi nhiéu, bao phan 1 6, c6 khi 2 9, hat
phan tron nhén, bau thuong véi 5 6 nhiéu nodn. Qua nang, bén trong c6 nhiéu
I6ng dai [6], [17], [108].
1.1.2.2. Dic diém thue vt ciia mét sé loai thudc chi Bombax L.
++ Bombax albidum Gagnep.

Tén Viét Nam: Gon ta trang.

Phén bd & Viét Nam: Dong Nai.



Cay gb cao dén 30m, than to 70-80 cm, canh ngang, v6 canh xanh, khong
long. L4 kép hinh chan vit véi 5-8 14 chét co cubng 14, phién 14 co kich thudc 10-
12,5 X 5-6 cm. Gan phu 10-20 cap, 16i 2 mat, khong 16ng, cuéng dai 20 cm. Hoa
don doc & dau canh, to, trang. Pai cao 6-8 cm, c6 3-4 thiy. Trang hoa dai 7-8
cm, ¢6 16ng min, day mat ngoai. Nhi nhiéu dén 400 thanh mot éng ngin va 5 bo.
Nang hinh try to 9-10 X 3,5-4 cm, hat nhiéuy, tron [6], [17].
+ Bombax insigne Wall.

Tén Viét Nam: Gao dic biét, Po lang.

Phan b6 ¢ Viét Nam: Lam Pong

|

Hinh 1.1. Hinh anh hoa va la cua loai Bombax insigne Wall. [213].

J

Cay cao 10-12m, than co gai hinh chuy, canh ngang. La c¢6 cudng dai 20
cm, 14 kép c6 5-7 14 chét hinh bau duc thon, nhon 2 dau, gin phu 10-14 cip,
cuéng phu dai 1 cm. Hoa to, 2-3 hoa ¢ dau canh, c6 mui, dai cao 3-4 cm, trang
hoa tron, 5 canh, mau trang hay do, to 6-8 x 1 cm, day. Nhi nhiéu (dén 150),
dinh nhau & ddy va thanh 5 bo. Nang c¢6 canh, day 20 cm rong 2,5 cm [17].

» Bombax thorelii Gagnep.
Tén Viét Nam: Gao Thorel, Gao hoa héng.
Phén bd & Viét Nam: Lam Pong, Pong Nai.



Cay gd 16m [6], than c6 v6 bong, cd gai hinh chuy, canh ngang, lic non
khong 16ng. La kép hinh chan vit co 5 14 chét, hinh xoan bau duc rong, khong
16ng, gan phu 6-8 cip, cudng phu 2-3 mm, cudng chung dai 10-15 cm. Cay ra
hoa ltic chua c6 14. Hoa to, mau hong, dai khong 16ng, hinh chén cao 2 cm, cénh
hoa 5 dai 7 cm, ¢6 16ng ndm mit ngoai. Nhi nhiéu, dinh nhau thanh éng dai 1,5
cm va thanh 5 bo, voi nhuy ché 5 [17].
+» Bombax anceps Pierre.

Tén Viét Nam: Gao hai mét, Po lang.

Phan bd & Viét Nam: Gia Lai, Kontum, Pic Lic, Pha Yén, Khanh Hoa,
Séng Bé, Lam Pong, Tay Ninh, Pong Nai, Kién Giang...[17].

=

ey
) L5 -

a) b) c)
Hinh 1.2. Hinh anh loai Bombax anceps Pierre.

a,b : Cac bo phan cua loai Bombax anceps Pierre.[151]
C : Hoa cua loai Bombax anceps Pierre.[49].

Cay gb, rung 14 mua khé, cao 15 - 20m, duong kinh 20 - 35cm than thang
cO gai, canh ngang moc vong, canh non khong gai. V6 than mau xam nhat co
nhiéu gai va vét gai rung, nhiéu vét canh 1dm va u 16i, thit vd mau vang tring,
xép, 14 kép chan vit, tap trung & dau canh cé cuéng dai 4,4 - 10cm, nhan, c6 4 -
7 14 hinh bau duc, hinh tring thuon hodc hinh mac rong, dai 8 - 16¢cm, rong 4 -

7cm, dinh nhon goc tron, ¢6 10 - 15 d6i gan bén mau trang xanh [19].



Hoa cum 2 - 4 bong, c¢6 cac vét 14 gan dau canh, c6 gai. Hoa 16n mau
tréng, cuéng hoa mép, dai 1,5 - 1,8cm c¢6 14 béc. Nu hoa hinh qua dao dinh nhon
dai 5 - 9cm. Canh dai 5 hop nhau phan 16n ¢ phia dudi thanh hinh chudng, phia
trén la 5 thuy hinh tam giac rong. Khi hoa n¢ dai thuong rach ¢ dinh, mat ngoai
nhan, mau xanh luc, mit trong c6 16ng. Canh trang 5, hinh trimg nguoc, dai
7cm, géc thu hep dan cho té6i hong, c6 16ng min. Nhi 250 - 300 cai hop lai thanh
5 b6, cac bo dinh nhau phia duéi thanh be ngan, chi nhi nhin, bau hinh nén dai
1,2 - 1,4cm, c6 16ng, voi nhan, dai vuot qua nhi, nim nhuy xé 5. Qua nang hinh
bau duc dai 10cm, nhiéu hat, nhiéu soi bong ngén mau tréng [17].

Cay thudc loai ua sang, thuong moc trén nuong ray ven duong, bia ring,
quanh lang ban, ra hoa trudc khi ra 14. Mua hoa thang 2 - 4. Mua qua thang S - 7.
1.1.3. Bombax malabaricum DC. (Bombax ceiba L.)
1.1.3.1. Pic diém thue vit loai Bombax malabaricum DC. (Bombax ceiba L.)

Tén Viét Nam: Gon rung, Moc mién thy, May min, May nghiu (Tay), cay
Bong gao, Anh hung thy, Hong mién, Gon, C6 bdi, Ban chi hoa...[5], [31].

Tén dong nghia: Bombax ceiba L., Gossampinus malabarica (DC.) Merr.,
Salmalia malabarica (DC.) Schott et Endl, Bombax heptaphylla Cav. [7], [31],
[108].

Tén nudc ngoai: Silk-cotton tree, Cotton wood tree (Anh), Arbre a coton,
Arbre a bourre, Cotonier mapon (Phap), Roca (Campuchia), Ngiou (Lao),
Simul, Simbal (An d9, Pakistan), Shalmali (tiéng Phan) [6], [8], [108].

Cay g0 to, cao tdi 15m hay hon (mdt s cdy trong rimg ¢ thé cao t6i 30-
40m, dudng kinh 1én t6i 3m) [8], [31]. Than ciy thiang, san sui, mau xam, c6
banh vé to & géc, lam tru cot cho cac canh 14 moc & trén, c6 gai sdc nhon, hinh

non dé ngan can su tan cong cua dong vat.



Hinh 1.3. Hinh anh loai Bombax malabaricum DC.
a,b: Hoa cua loai Bombax malabaricum DC.[ 69], [165]
c,d: Cac bo phan cua loai Bombax malabaricum DC.[161],[217]

Canh hinh try, moc ngang, khong c6 gai, moc ¢ phia trén. La moc so le,
kép chan vit, gdm 5-7 14 chét [23], [31], hinh méc hodc hinh trimg, gbc thudn,
dau nhon, dai 9-15cm, rong 4-5cm, hai mat nhan, mép nguyén, cuéng chung dai
hon phién 14, dai tr 20-25cm. La rung hang nam, va rung vao mua kho [17],
[23], [31].

Cum hoa moc & dau canh thanh chum, 1-3 hoa moc cung mot cuéng. Hoa
mau do, thinh thoang ciing xuét hién nhitng béng hoa mau cam, vang, duong
kinh 7,5-11cm, dai 5-10cm. Hoa nhiéu, no trudc khi cdy ra 1a tir thang 1 dén
thang 3, cuéng hoa ngén, nho, khée. Hoa to, déu, ludng tinh. Pai dﬁy, hinh

chudng, c6 5 rang tu va ngan mau nau xam, bao boc lay nu hoa, khi hoa n¢ thi



rach ra thanh 3-5 manh khong déu. Trang 5 canh nac, roi nhau, mit ngoai phu
16ng nhung. Nhj rat nhiéu hop thanh 5 bé hodc 6 bo (khdéng thanh dng), ngin
hon canh hoa, bé nim trong 2 cuéng canh khéac nhau. Bau thuong 5 6, mgt voi
mang 5 dau nhuy, bau hinh nén, c6 1ong mau trang nhat [31].

Qua nang 5 canh, hinh thoi rdng, dai 8-15cm, khi chin nat thanh 5 manh,
v6 qué trong cd nhiéu 16ng tring [32]. Mua qua vao thang 5 [14]. Hat rat nhiéu,
hinh tring nhan, mau den hodc xam, duoc bao bdi nhimng soi bong, phat tan
cung so1 bong [108].
1.1.3.2. Phén bé, sinh thdi
% Trén thé gici

Cay Gao 1a loai cdy gd, ¢ & ving nhiét d6i va can nhiét d6i. Trén thé
gidi, cdy Gao phan bd chu yéu ¢ chau A, chau Phi, chau Uc. C6 thé tim thdy &
d6 cao tir ngang muc nuée bién cho téi muc nude bién téi da 1.500m [108].

Tai An D9, cay Gao phd bién trong rimg cay kho, rimg cdy rung 1a am,
song ngoi, trong cac thung liing sau, khu vuc tiép nhan tir 50-460mm luong mua
hang nam. L4 loai ¢6 ngudn gbc tir An Do nhung hién nay duoc trong rong rii o
nhiéu nude trén thé gid1 nhu Malaysia, Indonesia, Thai Lan, Lao, Nam Trung
Qudc, Hong Kong, Pai Loan, Myanma, Srilanka... Cy sdng ca & nhitng ving
tuong ddi khac nghiét. Mua dong cay Gao co thé chiu duogc ¢ nhiét do 2-3°C
hoac thép hon, vé mua nong cay séng duoc ¢ nhiét d6 cao c6 khi dén 49°C. Cay
moc duogc trén nhiéu loai dat ké ca dat khé can, tro soi da, phat trién tot nhat &

dat pha cat sau, dic biét & dat thoat nude tot [43], [108], [157], [204].
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Hinh 1.4. Béc diém hinh thdi cia lodi Bombax malabaricum DC. [108]
a) Cay Gao  b)Thancady  c¢) Nhua cdy d) Hoa e) Quad f) Hat

O Pakistan, cdy Gao duoc tim thdy & Hazara va nhitng ving khac ¢ cac
tinh bién gidi phia Tay Bic. Tai Trung Quéc, cay dugc tréng nhiéu tai vuon hoa,
doc duong cao tdc va hoa cdy Gao 1a biéu tugng cia hai thanh phd Quang Chéau
va Pai Loan [108], [125].
% O Viét Nam

Viét Nam 1a mét nudc nhiét déi gié mua nén cdy Gao phan bd rong rii &
nhiéu noi nhung thudng thdy & cac tinh mién Bic nudc ta, tir Quang Binh tré ra.
Cay thuong moc ¢ dat trong ven rimg, ddi, nhat 1a doc theo bd song subi. Cay
con duoc trong ¢ dau lang, ven dudng di hodc ¢ dinh chua 1dy bong mat [6],
[31], [32]. Nam 2011, H6i bdo vé€ thién nhién va moi truong da cong nhan cay
Gao toa lac tai Pén Mo (thon Nghi Duong, xa Ngii Phuc, huyén Kién Thuy, Hai
Phong) 14 cay di san Viét Nam (hinh 1.5). Cay gao c6 tudi tho 727 niam, hién

van phat trién xanh t6t, ra hoa do ruc vao thang 2 [108].
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Gao 13 cay ua sang, d& trong, ¢ thé trong bang hat hodc bang canh vao
mua xuan, thich nghi véi diéu kién khéc nghiét, 1 cdy gd moc nhanh, sau 2 nim
trong tir hat da c6 thé cao gin 2m, ciy trong bang canh sau 5 nim c6 dudng kinh
hon 20cm. Gao rung la
vao mua dong, ra hoa qua
vao diu mua xuan, khi
chua c6 14. Qua chua
nhiéu hat, ct 100kg qua
khé thu dugc khoang 2kg
hat, 1kg hat c6 tr 25.300-
38.500 hat [32]. Hat coO
16ng mém, phat tan khap

noi nho gi6. GO nhe, mau

trang, thuong dung d€  mup 15 Hink ank cay Gao tai Pén M6 (Hdi Phong)
dong thung dung hang hoa
[31], [32].

1.1.3.3. B6 phin diing, thu hdi va ché bién:
Toan cay duogc st dung cho cac muc dich khac nhau:

- Vo than: thu hai quanh nim, tot nhat vao mua xuan [6], [32], hay hé -
thu [8]. Vo than mang vé cao bo vo thd bén ngoai, rira sach, thai nhé, phoi kho
sic udng, hoic dung twoi gid nat dé dap ngoai [15], [23].

- Ré: thu hai vao mua xuan hay mua thu, rira sach, thai nho, phoi kho.

- Hoa: hai vao mua xuan, ép ldy nuéc (dung tuoi), hodc phoi kho, tan
thanh bot dé uéng [8].

- GOm, g5, nhua, hat, qua, bong: cling dugc thu hai, ché bién phu hop véi

muc dich str dung [8], [23].
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1.2. THANH PHAN HOA HOC CUA MOT SO LOAI THUOC CHI Bombax L.

Qua cac tai liéu thu thip dugc cho thdy thanh phan hoa hoc cia chi
Bombax L. gém c6 cac nhom chét: alcaloid, triterpenoid, tanin, flavonoid,
sitosterol... Trong phan ndy, chi trinh bay tom tit nhimg hop chat di duoc phan
1ap va xac dinh cau trac tir mot sb loai ctia chi Bombax L. trén thé gidi va ¢ Viét
Nam.
1.2.1. Loai Bombax anceps Pierre.

Nam 2010, tir ré ctia loai Bombax anceps P. thu hai tai Thai Lan, Sichaem
va cong su [185] da phan 1ap, xac dinh duoc 11 hop chat bao gém:
o 8-formyl-7-hydroxy-5-isopropyl-2-methoxy- 3-methyl- I,4-naphthoquinon (2)
¢ isohemigossypol-2-methyl ether (3)
¢ isohemigossypol-1-methyl ether (4)
e 5-hydroxy-3,7,4'-trimethoxyflavon (5)
¢ 5-hydroxy-7,4'-dimethoxyflavon (6)
e 3,5,7-trimethoxyflavon (7)
e 5,7-dimethoxyflavon (8)
¢ cholesterol (9)
e cholestenon (10)
e lupeol (11)

Bén canh d6, hop chat (1) 1a mot dihydrobenzodioxin 1an dau tién duoc

phan 1ap tir Bombax anceps P. dugc dat tén 1a bombaxoin (bang 1.1).
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Bdng 1.1. CTHH cdc hop chat phan Idp tir loai Bombax anceps P.

T Tén hop chat Cong thirc hgp chat
RN
1 | Bombaxoin QJ
CHO
8-formyl-7-hydroxy CHO O
- HO OCHj
5 -5-isopropyl-2-methoxy O‘
-3-methyl-1,4 H
-naphthoquinon o)
CHO OH
: HO OCH;
3 Isohemigossypol O‘
-2-methyl ether
CHO OCH;z
HO OH
A Isohemigossypol O‘
-1-methyl ether
. 5-hydroxy-3,7,4'

-trimethoxyflavone
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5-hydroxy-7,4'

6
-dimethoxyflavon
7 | 3,5,7-trimethoxyflavon
8 | 5,7-dimethoxyflavon
9 | Cholesterol
10 | Cholestenon
11 | Lupeol
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1.2.2. Loai Bombax costatum Pellegr & Vuillet
Nam 1996, Ogbobe va cong su [147] da phan l1ap duoc tu hat cua loai
B.costatum Pellegr & Vuillet cac acid béo: acid caproic, acid caprylic, acid

palmitic, acid stearic, acid oleic, acid linoleic, acid arachidic, acid vernolic.

Acid oleic Acid linoleic

1.2.3. Loai Bombax malabaricum DC.

Nam 1935, Ghose lan dau tién nghién ctru thanh phan hoa hoc cua loai
B.malabaricum DC. (B. ceiba L.). Cac hop chat hoa hoc da duoc phan lap tir bo
phan khac nhau ctia loai nay va mot sé hop chat tu nhién lan dau tién dugc phan
1ap: bombamalosid, bombamalon, bombasin, bombalin...[82].
1.2.3.1. Vo than

V6 than chira chét nhay [23], tanin 3,01% [31]. Nam 2003, cic nha khoa
hoc Han Qudc dd phan l4p duoc lupeol tir phan doan dicloromethan [141],
[225]. Nam 1980, B-sitosterol cling dugc phan 1ap tir vo than [62].

p-sitosterol
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Ngoai ra, tir vo than cay Gao con phan lap duoc shamimicin, shamimin

[170].
HO OH
(@)
HO - HO H
o/ HO OH
i o OH ||
Omo OH
HO OH
g on
g
OH
L Shamimin
Shamimicin
1.2.3.2. Hoa

Hoa Gao chaa nhiéu acid amin (arginin, lysin, alanin, acid glutamic,
glycocol, leucin), duong (fructose, glucose, galactose, sucrose, lactose,
arabinose) [138], pectin, tanin va cac nguyén té vi luong [8].

Gopal va Cupta phan 1ap tir hoa gao mot sé hop chat nhu B-sitosterol,
hentriacatan, hentriacontanol, kaempferol va quercetin [85]. Tur dich chiét
methanol cta canh hoa tuoi, Niranjan va Gupta di phan 1ap duoc 2 hop chat la:
pelargonidin ~ 5-B-D-glucopyranosid va cyanidin  7-methyl ether-3--
glucopyranosid [145].

Trong hoa Gao c6 chtra 9 acid hitu co, 16 duong va 16 chét gém 3,5,7-
trihydroxy-4’-methoxyflavon; 3,5,7,4'-tetrahydroxy-3’-methoxyflavon;
kaempferol,  kaempferid-7f3-rutinosid,  quercetin,  quercetin-3p3-rutinosid,
isorhamnetin-3B-rutinosid, ceryl alcohol, -amyrin, taraxerol, taraxeryl acetat,
lupeol, lupeol acetat, 24p-ethylcholest-5-en-33-O-a-L-arabinopyranosyl(1—6)-
B-D-glucopyranosid; 4,5,7-trihydroxyflavon-3-O-B-D-glucopyranosyl(1—4)-a-
L-rhamnopyranosid;3,5-dihydroxy-4-methoxyflavon-7-O-a-L-
rhamnopyranosyl(1—6)-p-D-glucopyranosid [164].
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Theo [216], Wang va cOng su cO 5 chit tr hoa Gao gé)m acid
hexadecanoic, acid tetradecanoic, 3-methyl-2(3H)-benzofuranon, a-cedrol, -
cedrol.

Nam 2008, Wu va cong sy da xac dinh dugc 6 chét trong hoa Gao gé)m
bombasin, bombasin 4-O-B-glucosid, bombalin, dihydrodehydrodiconiferyl
alcohol 4-O-B-D-glucopyranosid, acid trans-3-(p-coumaroyl) quinic, acid
neochlorogenic [219].

Theo [79], tr can methanol, El-Hagrassi phan 1ap va xac dinh cAu trac hoa
hoc cua 7 flavon: vicenin-2, apigenin, linarin, saponarin, cosmetin, isovitexin,
xanthomicrol. Ngoai ra, tlr cdn n-hexan, nhom tac gia con phan lap duoc 14 hop
chat gdm cholesterol, campesterol, stigmasterol, a-amyrin va 10 hydrocarbon.

Nam 2011, Said A. tim thay 7 chét trong hoa Gao gdm acid isovanilic,
mangiferin, acid  protocatechuic, rutin, quercetin  3-O-B-D-galacto
uronopyranosid,  quercetin  3-O-B-D-glucopyranosid,  apigenin-7-O-p-D-
glucopyranosid [168].

Mot sd cong thitc hda hoc cac hop chét co trong hoa cua cdy Gao nhu

lupeol, mangiferin, taraxeryl acetat ...duogc trinh bay ¢ bang 1.2.
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Bdng 1.2. CTHH ciia mgt sé hop chdt cé trong hoa ciia cdy Gao

TT Tén hop chiit Cong thirc hop chit TLTK

[168]
1 Mangiferin

[164]
2 | Taraxeryl acetat

[164]
3 | Taraxerol

[85]
4 | Kaempferol

[79]
5 | Apigenin
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Saponarin

[79]

[219]
HO_ COOH
Acid neoclorogenic
[168]
Quercetin
[219]

Acid trans-3-(p-

coumaroyl) quinic
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1.2.3.3. L&

L4 Gao la ngudn nguyén liéu rat giau xanthon, tir dich chiét ethanol 70%
ctia 14 B. malabaricum DC., cac nha khoa hoc tai Trung tim nghién ctiru qudc
gia Dokki, Cairo, Ai Cap da phan 1ap duoc mangiferin [138].

Ttr dich chiét ethanol cua 14 Bombax malabaricum DC., Faizi S. va cong
su da phan lap dugc shamimin [80].

Nam 2004, Versiani phan 1ap tir dich chiét 14 cua loai Bombax ceiba thu
hai tai Pakistan duoc 4 hop chit xanthon glycosid: 2-C-p-d-glucopyranosyl-
1,6,7-trihydroxy-3-O-(p-hydroxybenzoyl)-9H-xanthen-9-on; 4-C-B-d-
glucopyranosyl-1,6,8-trihydroxy-3,7-di-O-(p-hydroxybenzoyl)-9H-xanthen-9-
on; 4-C-B-d-glucopyranosyl-1,3,6, 8-tetrahydroxy-7-O-(p-hydroxybenzoyl)-9H-

xanthen-9-on va mangiferin [209].

OH  OH

OH

2-C-p-d-glucopyranosyl-1,6,7-trinydroxy-3-O-(p-hydroxybenzoyl)-9H-xanthen-9-one

1.2.3.4. Ré

Theo [31], ré Gao chira cephalin phosphatid va chat nhay. Phan tring cua
ré chira chat v co 2,1%, protein 1,2%, chat béo 0,9%, tinh bot 71,2%, chat
pectic 6%, cephalin 0,3%. R& cuia cdy non chta protein 1,2%, chat béo 0,9%,
phosphatid (cephalin) 0,6%, semul dé 0,5%, tanin 0,4%, arabinose va galactose
8,2%, pectin 6,9% va tro 71,2% [8], [92].

Ghose va cong sy nhan théy ré ctia cAy non chira nhiéu duong hon ré cua

cdy lau nam, nhung nhitng thanh phan khac nhu cellulose, dau thi lai it hon [82].
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Ham luong hop chét phenol trong bot r& kho chiém 4,86% va tanin chiém 1,72%
[103].

Trong vo 1é c6 chita lupeol, naphthol (hemigossypol-6-methylether),
naphthol ether (hemigossypol-1,6,7-trimethyl ether) va desmethyl naphthol
hemigossypol, cadalane sesquiterpen lacton, 5-isopropyl-3-methyl-2,4,7-
trimethoxy-8,1-naphtalen carbolacton va mot naphthoquinon la 8-formyl-7-
hydroxy-5-isopropyl-2-methoxy-3-methyl-1,4-naphthoquinon [159].

Nam 2007, Zhang va cong sy [228] d3 1an dau tién phan lap dugc cac hop
chét sesquiterpen tir & loai B. ceiba dit tén 1a bombamalon A, bombamalon B,
bombamalon C, bombamalon D, bombamalosid.

Daucosterol, mdt B-sitosterol glycosid da dugc Qi va cong su phan lap tur
ré cua loai B. ceiba L. nam 1996 [154].

Mot sb cong thirc hoa hoc ctia cac hop chat c¢6 trong ré cdy Gao dugc
trinh bay ¢ bang 1.3.

Badng 1.3. CTHH ciia mét sé hop chit cé trong ré cia cdy Gao

STT | Tén hop chit Cong thirc chat phan lap TLTK
[154]
1 Daucosterol
[228]
0
N0
2 | Bombamalon A HO OCH;s
L L
o}




STT | Tén hop chit Cong thirc cht phan lap TLTK
[228]
3 Bombamalon B
[228]
O  OCHs
0 | OH
4 | Bombamalon C ,‘
[228]
0
H(Lé‘? 0
5 Bombamalon D O ‘ OCH,
|
0
[62]
6 | p-Sitosterol
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1.2.3.5. Hat

Hat c6 mot luong dau kha 1én, lugng dau béo kho 1a 22,3% véi 0,5%
stearin [8], [31]. Das va cong su thu duoc cac thanh phan polysaccharid co
trong hat nhu d-galactose, |-arabinose va I-rhamnose [73].

Dhar va Munijal xac dinh hat c6 n-hexacosanol, tocoferol, carotenoid. Hat
chtra lugng 16m cac acid béo (28,3% acid palmitic, 7,3% acid stearic, 49,9% acid

oleic, 14,5% linoleic, 34% myristic, 7,2% palmitolic va 3,7% acid behenic [77].
O

TOIAAAA,,

Acid myristic

o. - tocopherol
1.2.3.6. GOm
Gom lay tir cdy Gao khi thuy phan hoan toan cho L-arabinose, D-
galactose, acid D-galacturonic va rhamnose (vét) [31], [42], [56], [108]. Gom
duoc tim thay & than cdy, chira luong 16n tanin, tanin catechol. Nhwra chira acid

catechutannic [23].

COOH OH OH
OH O
o
oH CHj
OH
OH OH OH
Acid galacturonic Rhamnose

Nhu vay, c6 hon 100 hop chat dugce phan 1ap tir cac b phan khac nhau
cta loai Bombax malabaricum DC. (Bombax ceiba), bao gém céac flavonoid,

sesquiterpen, steroid, naphtoquinon. ..
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Thanh phan héa hoc cta cac bd phan dung khac nhau cua loai Bombax
malabaricum DC. duoc tom tat & bang 1.4.

Bdng 1.4. Bdng tém tdt thanh phan héa hoc ciia loai Bombax malabaricum DC.

TT Tén hop chét B§ phin TLTK
1 | Shamimicin Vo than [179]
2 | Lupeol Vo than, than, vé r& | 180
T [209]
[62],

Vo than, than, ré, vo

3 | p-Sitosterol 3. hoa, hat

[85],
[180]

Apigenin

Cosmetin

Isovitexin

Linarin [79]

Saponarin

[(oRNeeRE NENopR NS} NN

Vicenin 2

10 | Xanthomicrol

3,5-Dihydroxy-4'-methoxy-flavon-7-yl-O-
11 | a-l-rhamnopyranosyl-(1—6)-p-d- [164]
glucopyranosid

12 | Kaempferol

13 | Quercetin (8]

4'5,7-Trihydroxy-flavon-3-yl-O-3-d-
14 | glucopyranosyl-(1—4)-a-I- [114]
rhamnopyranosid

3',4' 5'-Trihydroxy-6-methoxy flavone-3- Hoa

15 O-glucopyranosid [163]

16 | Cyanidin-3,5-diglucosid [177]

17 | Cyanidin-7-methyl

18 | ether-3-B-d-glucosid [145]
19 | Pelargonidin-5-B-d-glucosid [163]
20 | Pelargonidin-3,5-diglucosid

21 | a-Amyrin

22 | B - Amyrin [79]
23 | Lupeol acetat

24 | Taraxerol [164]
25 | Taraxeryl acetat

26 | Campesterol

27 | Cholesterol [79]
28 244-Ethylcholest-5-en-34-yl-O-a-1- [164]

arabinosyl-(1—6)-p-d-glucopyranoside
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TT Tén hop chét B§ phin TLTK
29 (824-ethyl-5,22-cho|estadien-3ﬁ-ol) [79]
tigmasterol
30 | Bombasin
31 | Bombasin-4-O-$-glucosid [219]
30 Dihydro-dehydro-diconiferyl alcohol- 4-O-
-d-glucopyranosid
33 | n-Hentriacontan [85]
34 | a-Cedrol
35 | B-Cedrol [209]
36 | Hentriacontanol Hoa [85]
37 | Neochlorogenic acid
38 | trans-3-(p-Coumaroyl)-quinic acid [219]
39 | 3-Methyl-2(3H)-benzofuranon
40 | Bombalin [219]
41 | Alanin
42 | Arginin
43 | Glutamic acid [209]
44 | Glycocol
45 | Lysin
[108],
46 | Mangiferin Hoa, l& [168],
[209]
-Sitosterol-3-O-4-d-glucopyranosid x 85],
47 ?daucosterol) pre-glucory Hoa, re E1511]
48 | Shamimin [80]
49 2-C-B-d-glucopyranosyl-1,6,7-trihydroxy-
3-O-(p-hydroxybenzoyl)-9H-xanthen-9-on
4-C-B-d-Glucopyranosyl-1,6,8-trinydroxy- La
50 | 3,7-di-O-(p-hydroxybenzoyl)-9H-xanthen- [108],
9-on [209]
4-C-B-d-Glucopyranosyl-1,3,6, 8-
51 | tetrahydroxy-7-O-(p-hydroxybenzoyl)-9H-
xanthen-9-on
5,7,3', 4'-Tetrahydroxy-6-methoxyflavan-
52 | 3-O-B-d-glucopyranosyl-(1— 4)-a-d- [62]
xylopyranosid
53 | Hesperidin [154]
54 | Bombaxquinon B Ré E;g}
55 | Bombamalon A
56 | Bombamalon B
57 | Bombamalon C [228]
58 | Bombamalon D
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TT Tén hop chét B§ phin TLTK
59 | Bombamalosid [228]
60 | Isohemigossypol-2,7-dimethyl ether
61 | Lacinilen C [276
62 Hemigossylic acid lactone-2-hydroxy-7- [173]
methyl ether
6-Hydroxy-5-isopropyl-3-methyl-7- x
63 metzoxy-g,l-nap%thz?/ene carbo>llacton Re [193]
64 Isohemigossylic acid lactone-2-methyl [153],
ether [228]
65 5-Isopropyl-3-methyl-2,7-dimethoxy-8,1- [173]
naphthalene carbolacton
66 | Oleanolic acid [154]
67 | Triacontanol [62]
: [178],
68 | Isohemigossypolon RE, v 13 [179]
69 | Isohemigossypol-2-methyl ether [180]
70 | Isohemigossypol-1,2-dimethyl ether [228]
71 | 7-hydroxy-cadalen RE, voré, tam gd | [173]
72 | Hemigossypolon [178]
73 | Hemigossypolon-6-methyl ether
74 | Gossypol [180]
75 | Hemigossypol L X [179]
- Voré
76 | Hemigossypol-6-methyl ether [179]
77 | Hemigossypol-1,6,7- trimethyl ether
78 | Isohemigossypol-1-methyl ether [179]
5-Isopropyl-3-methyl-2,4,7-trimethoxy-
& 8,1-ngphrt)r)1/alene car)t/)olacton ) [159]
80 | Gallic acid
81 | Ethyl gallat [77]
82 | 1-Galloyl-p-d-glucose
83 | Tannic acid
84 | Carotenoid [77]
85 | a*-, B-, y-, 6-Tocopherol
86 | Hexacosanol [77]
87 | Myristic acid Hat [209]
88 | Palmitic acid (hexadecanoic acid) [77]
89 | Palmitoleic acid [209]
90 | Heptadecanoic acid [55]
91 | Heptadecenoic acid
92 | Stearic acid
93 | Oleic acid [209]
94 | Linoleic acid
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TT Tén hop chat B§ phin TLTK
95 | Behenic acid [209]
96 | Vernolic acid Hat [55]
97 | Octyl palmitat [77]
98 | Octadecyl palmitat
7-hydroxy -5-isopropyl-2-methoxy-3- A X
%9 meg;\yl-l?zl-napht?]oga/inon ’ Tam go [153]
11-nor-isohemigossypolon-2-methyl ether
100 | (7- hydroxy-5-isopropyl-2-methoxy-3- [194]
methyl-1,4-naphthoquinon
101 6-O-(p-d-galactopyranosyl-uronic acid)-d- Gom [56]
galactose

1.3. TAC DUNG SINH HOC VA CONG DUNG
Trén thé gidi va tai Viét Nam, mot s6 loai thudce chi Bombax L. di duoc st

dung lam thudc chita bénh, phé bién & dang thude sic, thude dép [6], [108].
Theo cac tai liéu thu thap dugc, cac tdc dung sinh hoc va cong dung chita bénh
ctia mot s loai thude chi Bombax L. bao gé)m: chéng viém, giam dau, ha sot,
chéng oxy hoa, chéng ung thu, tac dung bao vé gan, ha huyét ap, bao vé tim
mach, ha dudng huyét, khang khuan va khang nam...[78], [98], [131], [150],
[155], [195], [207], [208]...
1.3.1. Bgc tinh

Nam 2009, Jain [102] d3 st dung liéu cao bot ré vo than B. malabaricum
DC. vé6i khéi lugng 3g bot thir nghiém trong 12 ngay, két qua khong thdy xuét
hién doc tinh cép trén chuot.

Trén mo hinh gay doc tinh cdp cho chudt nhat trang ca hai giéng, Saleem
va cong su [170] cho chudt udng dich chiét methanol cta 14 loai B. ceiba L.
trong 7 ngay voi lidu cao 1g/kg chudt. Nhan thdy, tai liéu thir khong co sy thay
d6i hanh vi cling nhu cac hoat dong, cac chi sb tim, gan va phoi cua dong vt thi
nghiém la binh thuong.

Saleem (2003) tiép tuc nghién ciru doc tinh dich chiét methanol ciia vo

than, & ca hai lidu 100mg/kg/ngay va lidu cao 1000mg/kg/ngdy trong 7 ngay.
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Nhan théy, liéu thtr nhat 1am giam trong luong chudt 17%, trong dé 7% & con
cai. Nhung tai liéu thtr hai khong c6 chudt nao sdng sot (LD1g) [170]. Rehman
va cong sy dd danh gia doc tinh cép cia cao l1ong hoa Gao qua duong udng va
duong tiém tinh mach trén chudt nhat va chudt céng trang. Két qua da cho thay
muc d6 va dau hiéu doc phu thudc rat 16n vao liéu dung. LDsy cia dudong uéng
trén chudt cé)ng 1a 6768,730mg/kg. Budng ti€m tinh mach lan luot 1a 889,496 va
467,84 mg & chudt cong va chudt nhit [162]. Gan day nhat, nim 2011, Said
[168] cho chudt nhit tring udng dich chiét methanol cua hoa loai B. ceiba L.
liéu 5g/kg thé trong, doc tinh thé hién khong 1d rang va tat ca sd chudt con song
sau 24 g10.

1.3.2. Tac dung sinh hoc

1.3.2.1. Tdac dung chong viém

Nam 1992, Lin Chung Chin va cdng sy da tién hanh thur nghiém tac dung
chéng viém cip cua dich chiét nuéc ré, than, vo than B. malabaricum DC. trén
mo hinh gy viém boi carragenin lidu 2g/kg, két qua cho thay tac dung chdng
viém vuot troi so voi indomethacin [126].

Nam 2009, Nima D. Namsa va cdng su tién hanh sang loc 34 cay thude
dan toc, 13 cay duge st dung chita cac bénh viém nhiém trong d6 cé B.ceiba L.
[144].

Jagtap va cong su dung dich chiét nue B. malabaricum DC. cho chuét
cong duoc gdy viém rudt bang indacetamid, indomethacin va chudt nhat duoc
gy viém béng acid acetic udng liéu téi da 270mg/kg va 500mg/kg, két qua cho
thay c6 tac dung giam phu né, giam s luong diém loét va lam giam TNF-o-1
cytokin gay ra cac phan ing viém [97].
1.3.2.2. Tac dung gidim dau

Tac dung giam dau cta dich chiét methanol 14 (MBL) va mangiferin duoc

danh gia trén hai mo hinh: mo hinh giy quin dau bang acid acetic va mé hinh
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giy dau bang mam néng dé danh gia tac dung giam dau ngoai vi va tac dung
giam dau trung uong.

Trén md hinh giy quin dau bang acid acetic, 1an lugt tiém cho ting nhom
chudt nhit mangiferin chiét xuat tr MBL (0,422; 4,42; 44,2 mg/kg), aspirin
trude khi tiém acid acetic 0,9% (10 ml/kg). Két qua cho thdy mangiferin (rc ché
biéu hién quan dau cua chuot dén 38.89%, 46,65%, 59,29% so v4i nhom chiing
trong d6 aspirin 1a 37,10%. Nhu vay MBL va mangiferin déu lam giam sb con
quan dau cua chudt, hi¢u qua giam dau phu thude lidu so véi 16 chung [71].

Str dung naloxon (chat d6i khang thu thé opioid khong chon loc) dé danh
gia co ché giam dau, nhan thay khi c6 mit naloxon (lidu 2mg/kg), tac dung giam
dau cua mangiferin gidm 38% nhung hiéu qua gidam dau cua MBL khong thay
d6i. Nhu vay, MBL va mangiferin déu c6 tic dung giam dau nhung tic dung
giam dau ciia MBL hoan toan khong phu thudc thu thé opioid con mangiferin thi
theo co ché giam dau gidéng morphin [71].
1.3.2.3. Tic dung ha sot

Niam 2011, cac nha khoa hoc An D6 thtr tac dung ha sét in vivo cta dich
chiét methanol 14 B. malabaricum DC. (MBL) trén mé hinh gy sét cho chudt
Wistar bang ndm men banh my véi liéu 200mg/kg va 400mg/kg. Lo thir dugc so
sanh véi 16 str dung paracetamol lidu 150mg/kg va 16 chimg dung Tween 80 1%.
Nhiét do cua chudt dugce do & truc trang trong vong 8h.

Két qua cho thdy, MBL & ca hai liu 200mg/kg va 400mg/kg déu lam
giam nhiét do co thé chudt co y nghia thong ké (p<0,05 va p<0,01). Nhu vay, co
thé két luin MBL c¢6 tac dung ha sot. Téc dung ha sbt tuy chua tdt béng
paracetamol nhung thoi gian tac dung t6i da kéo dai hon [78].
1.3.2.4. Tdc dung chong oxy héa

D3 ¢6 nhidu dé& tai nghién ctu vé tac dung chdng oxy hoéa cua

B.malabaricum DC.:
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Theo [107], B. malabaricum DC. duoc danh gié tac dung chéng oxy héa
qua kha ning quét gbc DPPH, ngoai ra con c6 kha ning e ché su peroxylipid
va peroxynitrit, rc ché hoat dong ciia myeloperoxidase-1 enzym peroxidase
[211].

Dich chiét nudc va can dich chiét methanol cua vo than B.malabaricum
DC. tai cac ndng d6 khac nhau tir 50 pg/ml dén 150 pg/ml cho thay tac dung
chéng oxy hoa manh thong qua kha ning quét gbc DPPH, e ché peroxy hoa
lipid qua nghién ctru ctia Bhushan Gandhare va cong su [52].

Dich chiét nuée, cin dich chiét ethanol 50%, aceton 80% tir hoa cua
B.malabaricum DC. c¢6 kha niang chdng oxy hoa vuot troi so véi acid ascorbic
hoic acid gallic, twong dwong vitamin E. Tong s6 phenolic cao nhat tuwong
duong 130,38 mg acid galic, trong khi tong sd phenolic thap nhit twong duong
57,09 gam acid galic [226].

Can dich chiét n-hexan va dich chiét methanol tir hoa B. malabaricum
DC. ¢6 tac dung chdng oxy héa lidu 0,5mg/ml, gin tuong duong tert - butyl
hydroquinon [79].

So sanh véi BHA (Butylat hydroxylanisol), cin phan doan buthanol c6 tac
dung chéng oxy héa manh hon BHA. ECs, ctia phan doan buthanol va BHA lan
luot 1a 5,31ug/ml va 9,5ug/ml [141].

Mangiferin thu duoc tir dich chiét methanol 14 B. malabaricum DC. ¢6 tac
dung chéng oxy héa twong duong rutin va tot hon acid ascobic [71].

Thir nghiém invivo ciing da dugc tién hanh khi cho nguoi tinh nguyén
ubng 3g bot ré B. malabaricum DC. déng trong nang gelatin, do kha ning chéng
oxy héa toan phan trong huyét thanh sau 4h thiy chi s chéng oxy hoa tang 1én
44% [107].
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1.3.2.5. Tac dung bdo vé gan

Thong thudng, mot duge liu c6 tic dung chdng viém va chdng oxy héa
thi s& ¢ tac dung bao vé gan, B. malabaricum DC. khong ndm ngoai quy luat
do.

Mo hinh danh gi4 tac dung bao vé gan ciia cidc mau nghién ctiru thuong sir
dung CCl, lam tic nhan gy doc. Két qua cho thdy mangiferin va dich chiét
nude cia ré, than, vo than B. malabaricum DC. véi lidu 1g/kg lam ha men gan
vé gan véi gia tri men gan cta nhoém chung, véi ALAT giam 75% (p<0,005),
ASAT giam 50% (p<0,01), dong thoi cac ton thuong mé hoc ciia gan ciing duoc
giam dang ké, ddc biét d6i v6i ton thuong gan nhiém md va hoai tir té bao gan
[67], [71], [126].

Mot nghién clru khac cuia Ravi V. va cong sy ndm 2010 trén mo hinh gay
viém gan bang isoniazid va rifampicin, véi miu thtr 13 can dich chiét methanol
hoa B. malabaricum DC. tai cac liéu lan luot 1a 150, 300, 450 mg/kg. Két qua
cho thdy ALAT, ASAT, ALP, bilirubin toan phan déu giam (p<0,01), GSH va
protein toan phan ting rd rét, tic dung tuong duong véi chat chuan silymarin
lidu 2,5 mg/kg [158].

Said va cong su ciing tién hanh danh gia tic dung bao vé gan cta hoa
B.malabaricum DC. liéu 250 mg/kg va 500 mg/kg nhung sir dung md hinh gay
doc gan bang paracetamol trén chudt nhit trang. Két qua cho thdy men gan
ALAT tuong tng giam 26,4 va 27,8% con ASAT giam 13,7 va 17,0% [168].
1.3.2.5. Tdc dung ha huyét dp

Saleem va cong sy 1an dau tién ghi nhan tac dung ha huyét ap 45-55% sau
60 phut ctia can dich chiét methanol tir 14 loai B. malabaricum DC. liéu 70mg/kg
[170]. Pac biét, shamimin (flanovol-C-glycosid phan lap tir dich chiét methanol
cua 14 B. malabaricum DC.) c6 tac dung ha huyét ap dat 81% ¢ liéu 15mg/kg
[80].
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Lupeol lidu 5mg/kg, 15 mg/kg va cén dich chiét methanol tir vo than
B.malabaricum DC. liéu 10 mg/kg, 30mg/kg co tac dung ha huyét ap 44% dén
52% [170].
1.3.2.6. Tdc dung khdng khudn

Dich chiét nuéce, cin phan doan chiét bé“lng ethanol, c&n phan doan chiét
bing ether dugc hoa tan trong 2% tween 80 (10mg/ml) [116] va cin phan doan
buthanol cua dich chiét methanol tir v6 than lidu 10mg/ml [141], shamimin [79],
cin dich chiét methanol tr hoa [91], cdn dich chiét methanol tr 14
B.malabaricum DC. [94], [99], [96] cé tac dung Gc ché cac chung vi khuin
Staphylococcus aureus, Strepto-coccus pyogenes, Klebsiella pneumoniae,
Escherchia coli, Klebsiella aerogenes, Neisseria gonorrhoea va vi nam Candida
albicans.

Yuan va cong su nghién ctu trén 50 cdy thudc co tic dung khang
Helicobacter pylori, trong d6 c6 dich chiét ethanol cua B. malabaricum DC., két
qua thu duoc MIC 1a 10,24 mg/ml, dudng kinh ving Gc ché 11-20mm [227].
Nam 1991, Mishra va cong su dd nghién ctru tac dung khang ndm ctia dich chiét
nuéc 14 B. malabaricum DC. Két qua cho thiy dich chiét nuéc gy uc ché
90,4% soi nam Epidermophyton floccosum, 80,4% ching Tricophyton
mentagrophytes va 75,25% chiing Microsporum gypseum [132].

Niam 1999, Faizi va Ali nghién ctru tac dung khang khuan ctia shamimin,
két qua cho thay tai nong d6 thar 100pug shamimin gy e ché 3 chung vi khuan
Gram duong (Listeria monocytogenes, Bacillus subtilis va Streptococcus
pyogenes) va 5 ching vi khuan Gram am (Shigella sonnei, Salmonella typhi,
Enterobacter cloacae, Pseudomonas aeruginosa va Shigella flexneri) voi duong
kinh vong vo khuan trong khoang 8-12 mm [80]. Dich chiét methanol 14 B,
malabaricum DC. ciing da dugc chiing minh kha nang khang chung Salmonella
typhi MTCC 531 va B 330 v6i MIC 80-240 mg/ml. Trong khi dich chiét nuéc
khong cho tac dung nay [91].
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1.3.2.7. Tac dung trén ky sinh trung

Hossain va cong su da tién hanh nghién ctu tic dung cua dich chiét
methanol a4 B.malabaricum DC. (MBL) véi liéu thir 1an luot 1a 10, 25, 50,
100mg/ml, so sanh v&i hoat tinh cila albendazol liéu 10 mg/ml trén ky sinh tring
song 13 san Paramphistomum explanatum [94]. Két qua cho thay tat ca san déu
chét ¢ liéu thir MBL trong thdi gian ngén (<45 phut) va su khac biét ¢ y nghia
théng ké (p<0,001) vé6i chat so sanh. MBL lidu 100 mg/ml cho hiéu qua tbi da.
San bi t€ liét sau thoi gian 18,50 phit va chét sau 22,17 phut [94].
1.3.2.8. Tdc dung trén vector truyén bénh giun chi Culex quinquefasciatus

Hossain va cong su da thuc hién nghién ciu vé tac dung cua cao long va
dich chiét methanol 14 B. malabaricum DC. trén bon giai doan khac nhau trong
vong doi mudi van Culex quinquefasciatus [95].

Két qua cho thiy ¢ tit ca cac nong do thir ctia cao long 14 (0,1%; 0,2%;
0,3%; 0,4%; 0,5%) déu giy tir vong voi ty 1& cao khi st dung dich chiét
methanol liéu 50 ppm (p<0,05). LDs; x4c dinh 1a 56,97 ppm va 48,85 ppm véi
noéng do 0,4% va 0,5 % [95].
1.3.2.9. Téic dung trc ché sw tao mach (antiangiogenic)

Cin phan doan butanol lidu 100, 30, 10 pg/ml [141], dich chiét
methanol vé than B. malabaricum DC. va lupeol & liéu 30, 50 ug/ml [225], ¢6
tac dung (rc ché manh sy hinh thanh cac éng cia tinh mach cubng ron ngudi
(HUEVC) tir 50% dén 98%.

Nghién ctru khac cho thay dich chiét methanol vo than va hoa cia loai
B. malabaricum DC. liéu 30pg/ml va 100 pg/ml c6 tac dung Ge ché su tao
mach hiéu qua trong 58 cay thube sang loc & Viét Nam véi sy tic ché 1én dén

89,3% va 87,5% [140].
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1.3.2.10. Tic dung chéng ung thw

Lupeol chiét xuat tir B. malabaricum DC. dugc thir trén cac dong té bao
ung thu , tuy nhién chua thdy anh huéng dén su phat trién ctua dong té bao SK-
mel-2, A549 va u sac t6 gdy ung thu phoi.

Tuy nhién, lupeol ¢6 tac dung lam giam dang ké su phat trién khéi u &
chudt, déng thdi viée an cac thirc dn chira lupeol lam giam kha ning méc ung
thu dai trang, ung thu va va ung thu tuyén tién liét [57], [219].

1.3.3. Cong dung
1.3.3.1. Tinh vi, cong nang

Hoa Gao c6 vi ngot, tinh mat, c6 tac dung thanh nhiét, lg1 thép, tiéu
viém, thu liém [8], [15], [31], [32]. Tri tiét ta, bang huyét [28].

La Gao co vi ngot, tinh mat, c6 tac dung thanh nhiét, 1g1 thép tri bang
huyét [8].

V6 than cay Gao cé vi cay, tinh binh, ¢6 tic dung khu phong trir thép,
hoat huyét, tiéu thiing, gay nén [8], [19], [31], [28], [32].

Ré& Gao co vi ngot, tinh mat, c6 tac dung thanh nhiét, loi thép, thu liém,
chi huyét, tan két [32].
1.3.3.2. Cong dung

Nhiéu bo phan cua cdy Gao duoc dung 1am thudc theo y hoc ¢6 truyén
[29], theo kinh nghiém dan gian cta cac qudc gia trén thé gisi va tai Viét Nam.
% Révavoré

Tai An D9, dung dé tri tiéu chay, kiét ly, bong [74]. Nguoi dan thanh phd
Rajshahi dung trong bénh tiéu dudng [104], [128], [156].

Ngoai ra, ré ¢6 tac dung bd dwong [50], [51], [175], b6 than [46], [88],
[127], bd gan [101], b than kinh [167].

Dung cép ctru truong hop bo cap can, rin can [148], [191], sOt, cam lanh

[142].
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Ré Gao dung chita dau thugng vi, viém hach bach huyét dang lao va lam
thudc loi tiéu [8], [31], [32].

RE ciing dugc dung dé chita sét thvong han, viém amidan, liét duong
[19], bénh 1au [190], bénh giang mai [61]. Tré em bi tiéu dém, dai dam [83].

% Than cay va vo cay:

Nguoi dan quin Nalgonda (An Do) dung vo than chira kiét ly do vi
khuan, virus, réi loan tiéu hoa [105], [160], [184], ¢ ndng [191].

V6 than cay co tac dung bo tim [148], chita soi than [117], [139], dau dau
[84], [120], ndn ra méu [121], chita dau mat [55], [99] va mun tring ca [176].

Dan gian dung diéu trji bénh tiéu dudng [47], [88]. Vo cay dugc dip chira
sung tay, sai khop [186] va cap ctu trong trudng hop bi ran can, bo cap, rét va
nhén dét [45].

V6 cay lam thudc chita s6t [19]. Vo Gao dugc dung tuoi chita gy xuong,
thap khop [8], [23], [28], [31], [32]. VO Gao gid nat cing voi ba ché tuoi, 14 cay
Lai, 14 cay Cheo xdo0 nong, dip chita sai khép. Pong bao Thuong & Tdy nguyén
dung vo Gao va vo ciy DPa qua to, phoi kho, thai nho, sic udng chita bénh dau
mua.

Nuéc sic dic cua vo Gao duge ngam chira dau rang [28], [32], tiéu chay
kiét ly. Nhan déan ciing ding vo Gao dé cam méu trong cic chiing biang huyét
(phéi hop voi ré non va hat cay tuoi) [8], [14].

% Gom:

Dic biét, gom cua loai B. malabaricum DC. diéu tri hen suyén [100],
viém phoi [108], phong thap [63], [148] [149].

Ngoai ra, gobm duoc ghi nhan chita bénh ghé [45], tiéu chay, kiét Iy [191].
Trong dan gian, dung diéu tri siu rang [65], dau nhirc toan than [172].

Nhua chich tir than cay Gao chita ho ra mau, rong kinh véi liéu 1-3g/ngay
[8], [14], [148], [199], tri thiéu mau [45], [88] va chay mau [174].
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O An Do, gom Gao la thube kich thich sinh duc va dung hoa, qua cay
Gao dé trji ran can [32], [187]. Gom hoa nudc udéng dé cAm méu va chira lau
[23], [58].

% La:

L4 thu hai chu yéu tir thang 8 dén thang 10, duoc dung lam thubc giam
dau [172]. Nguoi dan mot s6 nudc chau A dung 14 tri thiéu méau hodc cam mau
trong cac truong hop rong kinh, bang huyét [45], [88], [106].

Ubng cao long 14 va dip 14 cay Gao vao vét thuong do ran cin [187].

% Hoa:

Hoa loai B. malabaricum DC. dugc dung chita thiéu mau [100], [120],
bénh tri [108], [120], nhot va 1¢ loét [130], [200], di trng [189].

Tai An Do, ding cho nam gidi sinh 1y yéu [98], [118], tri 1au hay céc
truong hop xuat tinh sém [52], [179], [203]. Piéu tri rdi loan kinh nguyét, rong
kinh & phu nir [143], [192].

Trong dan gian, B. malabaricum DC. dugc phdi hop diéu tri ung thu,
chbng viém [52], [203], viém rudt [44], [129], [199], ran can [199], [201].

Hoa dung lam thudc 1gi tiéu, nhuan trang [179], lach to, chay mau trong
co thé [148], dau da day va bénh thuy dau [201], dau mat [99], [117].

Hoa Gao chira kiét ly, tiéu chay véi liéu 20-30g, phoi kho, thai nho, sic
v6i 200ml nude con 50ml, chia 2 1an udng trong ngay. Ciing dung nhu tra udng
vao mua h¢, nudc hoa Gao dugc xem nhu mdt dung dich b6 am, dung chtra suy
nhuogc hodac do cac nguyén nhan khac (rong kinh, da kinh, chdy mau da day ta
trang, mat mau sau vét thuong, soi than ma tay xuong binh thudng va do ca
truong hop suy tay) [8], [28], [31]. Khoa Tiéu hoa va Huyét hoc, vién Quan Y
108 d3 dung nudc sic va cao 16ng 2:1 cta hoa Gao phoi khé cho udng mdi ngay
100 ml dé chira cho bénh nhan thiéu mau nhuoc sic do rong kinh, da kinh, chay
mau da diy, mat mau sau khi mo dat hiéu qua t6t 90%. Mbi dot diéu tri 1a 30

ngay. Thudc khong gay tac dung phu, ngudoi bénh an ngu tdt, tang can. Hoa Gao
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moi hai rira sach, dé rao nudc, gid that nhuyén ép 1y nudc tron véi dau gic
(lugng tuong duong), danh déu, bdi chira bong [32].
** Qua:

Qua nang dung dé chita v sinh, dai thio dudng tai An Do. Dung cip ctru
truong hop ran cin [120], [199].

“* Hat:

Hat hinh trimg nhén, mau den dung chira kiét ly va trong cac trudng hop
pha thai [119], [133], [176], [184].

Hat sao vang sic lay nuéc udng lam tang thém sita [28].

Ngoai ra, hat cdy Gao cho dau c6 tac dung chita ngua 10 ngoai da [28],
dong thoi co thé dung dé in hodc dung thay dau hat bong trong k¥ nghé san xuat
xa phong [32].

% Soi bong:

Nguodi dan An b6 dung so1 bong chita bong va bénh 101 dom [148], [175].
% Gai:

Tai Calcutta (An D0), gai dugc dung diéu tri viém da dau dau [45], [175].

Pia mit trong hoa dung loi tiéu va tay [8], [14].
1.3.3.3. Liéu ding:

- Theo [8], [31], [35]: Hoa: 10-20g/ngay, Vé: 15-30g/ngay, Ré: 5-50g/ngay,
Qua: 1-3g/ngay, Gém: 1-2g/ngay.

1.3.3.4. Mpt sé bai thuéc

¢ Theo [31],

- Chita gdy xwong:
Vo Gao 30g L& xoan non 10g
Cu nghé 20g Day to hong 20g
Cu dtra dai 10g Ngai clru 89

Tat ca gid nat tron v6i 10ng trang tring ga, dap bo tai chd.
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- Chita sai khop: V6 Gao gia nat cung ba che tuoi, 14 cay lai, 14 cy cheo xao
nong dap vao khép bi sai.
- Chita viem loét da day man tinh. R&/V6 Gao 309
Ré cay Xuyén tiéu 30g

sdc nudc udng.
% Theo T dién cdy thudc Viét Nam [8]:
- Chita dau thwong vi: Ré&/vo Gao 309

Ré Hoang luc 69

dun so6i udng.
- Sung tdy, don déc, quai bi viém da day: vo Gao tuoi (b6 16p ngoai), thai miéng
30-40 g, sic udng.
- Tri ngd sai khép hodc gdy xwong: Vo trang cdy Gao, gid nat hoa véi long tring
tring ga, do gidm vao nau chin dip vao chd xuong giy sau khi di nin sta

xuong lai, kho lai thay dén khi hét dau va vét thuong bang phang thi thoi .
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CHUONG 2

NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. NGUYEN VAT LIEU NGHIEN CUU
2.1.1. Nguyén liéu nghién ctru

- Nguyén liéu nghién ctru 1a 14, vo than cua cdy Gao Bombax malabaricum
DC. (BB) thu hai vao thang 10/2010 tai xa Huong Son, huy¢n My Duc (Ha
No6i), hoa va mau canh tuoi mang hoa thu hai vao thang 4/2011. Tiéu ban mau
nghién ctru dugc luu gitr tai Phong ti€u ban, Vién Sinh thai va Tai nguyén sinh
vat (s6 hiéu mau cia loai nghién ciru 1a TNO1). Gidy chiimg nhan mau luu tiéu
ban & Phu luc 1.

- Lay riéng 13, hoa va vo than cua cay Gao Bombax malabaricum DC. rira
sach, siy kho ¢ 50°C rdi lam nho, bo trong tii nilon kin, dé noi khé rio, thoang
mat 1am mau nghién ctru dic diém vi hoc va héa hoc.

- Chuan bi cao nudc dé thir tic dung sinh hoc: sau khi rira sach, 1am nho,
sdy kho & 50°C, chiét riéng timg bo phan ciia cdy Gao. 2kg dugc lidu (13, vo
than, hoa) da xac dinh d6 am 1an lugt cho vao binh sic dugc liéu, thém nude cho
ngap dugc liéu khoang 2cm. Pun s6i 1 gio, léy dich chiét dem loc. Chiét 3 lan,
gop cac dich lgc va dem co dén con thé tich 500ml, tuong tng vai cao long 4:1
(1ml cao nudc twong Gng véi 4g dugc liéu khd). Sau khi chiét thu duoc 500ml
cao long 14 (LG), 500ml cao long vo than cay Gao (VG) va 500ml cao long hoa
(HG). Liéu dung trong cac nghién ctru dugc tinh quy ra gam duoc liéu kho cho
1kg can nang chudt.

Hinh 2.1. Mdu cao nuée vo than cay Gao
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Hinh 2.2. Nguyén liéu cdac bo phdn cay Gao
2.1.2. Dong vat thi nghiém

- Chudt nhat trang, chung Swiss, ca hai gidng, khoe manh, khoi lugng 20 +
2g, ciia Vién V& sinh dich t& Trung wong cung cip.

- Chudt cong tring, ca hai gidng, khoe manh, khdi luong 120 + 20g, cta
Vién Vé sinh dich t& Trung wong cung cap.

Pong vat duoc nudi trong diéu kién phong thi nghiém voi day du thic dn
va nudc uéng tai B0 mon Duogc ly - Truong Pai hoc Y Ha Noi tur trude khi
nghién ctru 5 ngdy va trong sudt thoi gian nghién ctu.

2.1.3. Héa chit va thiét bi

< Thudc thir, dung méi, héa chit

- Cac thudc thir, dung moi, hoa chét st dung trong nghién ciu dat tiéu chuan
phan tich qui dinh trong Dugc dién Viét Nam IV.

+ B0 kit dinh lugng protein ciia hang Hospitex Diagnostics (Italy)

+ B9 kit dinh lugng ASAT cuia hing DIALAB GmbH (Ao)

+ Bo kit dinh luong ALAT ctia hing DIALAB GmbH (Ao)

+ Dung dich xét nghiém mau ABX Minidil LMG cia hang ABX - Diagnostics
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- Mau chuan:

+ Aspirin goi 500mg (Aspegic) cua cong ty Sanofi-Synthelabo Viét Nam.

+ Codein phosphat ham lwong 97,61%, lo chat chuan do Trung tdm Kiém
nghiém Ha Noi cung cép.

+ Prednisolon dang vién nén, ham lugng 5mg cua Cong ty CPDP Nam Ha.

+ Silymarin (Silymax) dang vién nén, ham lugng 70mg cia CT Mediplantex.

+ Paracetamol (Efferalgan) dang vién sui, ham luong 500mg cua Phap.

+ Carragenin (carrageenan sodium salt, a naturally occurring polysaccharide)
cua hang BHD Chemicals Ltd. Poolo England, 19 250 gam.

s Phuwong tién

- Quan sat, phan tich hoa, ti€u ban thuc vat va soi bdt 14, hoa, vé than, chup anh
truc tiép trén kinh hién vi Leica Wetzlar GmbH, kinh soi ndi Krussoptroni, may
anh k¥ thuat s6 Canon Power shot S40 tai B6 mon Thue vat, BO moén Duoc lidu
(Truong Pai hoc Dugc Ha Noi).

- May do diém chay (Mp): Kofler micro-hotstage, Vién Héa Hoc cac Hop chat
thién nhién-Vién Han lam Khoa Hoc va Cong Nghé Viét Nam.

- May khdi phd: Agilent 6310 lon Trap va JEOL JMSHX-100 Mass
spectrometer, Vién Hoa Hoc cac Hop chat thién nhién - Vién Han 1am Khoa
Hoc va Cong Nghé Viét Nam.

- May do phd cong huang tir hat nhan: Bruker AM500 FT-NMR Spectrometer,
Vién Hba Hoc-Vién Han 1dam Khoa Hoc va Cong Nghé Viét Nam.

- May sac ky long khéi phé Shimadzu LC/MS 8030 c6 két ndi thém detector
SPD-20A cua Trung tim Kiém nghiém Ha Nai.

- May do d6 phu chan chuét: Plethysmometer No.7250 (Ugo-Basile, Italy), Bo
mon Duoc 1y, Truong Pai hoc Y Ha Noi.

- May xét nghiém sinh héa: Screen- Master (Hospitex Diagnostic, Italy), Bo

mon Duogc ly, Truong Pai hoc Y Ha Noi.
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- Thiét bi mam néng cua hang Ugo-Basile, Italy, B6 moén Dugc 1y, Truong Dai
hoc Y Ha Noi.

- May do quang ELISA, B m6n Duogc ly, Truong Pai hoc Y Ha Noi.

- May huyét hoc Vet abcTM Animal Blood Counter, B6 mén Duoc 1y, Truong
DPai hoc Y Ha Noi.

2.1.4. Dia diém nghién ciu

s Nghién cwu tai thuce dia

- Xa Huong Son, huyén My buc, Ha Noi.

% Nghién cvru tai phong thi nghi¢m

- Nghién ctru thyc vat tai: BO mon Duoc liéu va B mon Thuc vat — truong Pai
hoc Dugc Ha No61, Phong Thuc vat — Vién Sinh thai va Tai nguyén sinh vat.

- Nghién ctru hoéa hoc tai: BO mon Duogc li¢u- Truong Dai hoc Dugc Ha Noi,
Trung tdm Kiém nghiém Ha Noi, Phong Pho khéi va Phong Cong hudng tir hat
nhan - Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

- Thir doc tinh cép va nghién ctu tac dung sinh hoc tai B0 moén Dugc 1y -
Truong Pai hoc Y Ha Noi.

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Nghién ciru vé thue vt

- Quan sat va mo ta dic diém hinh thai thuc vat cia cay tai thuc dia.

- Giam dinh tén khoa hoc cua cay trén co s& phan tich dac diém hinh thai, dic
diém bo phan sinh san, so sanh voi ti€u ban Iuu trit va cac tai liéu phan loai thuc
vat [8], [9], [183] cung v&i cac chuyén gia phan loai thuc vat.

- Nghién ctru dac diém vi hoc: cét va lam tiéu ban vi phﬁu, soi bot 1a, hoa va vo
than loai nghién ctru, quan sat cac dic diém, mo ta va chup anh tiéu ban [7].
2.2.2. Nghién ciru thanh phén héa hoc

- Pinh tinh cic nhém chét hitu co chinh trong dich chiét toan phan bang cac
phan Ung dac trung [22], [28].

- Chiét xuat bang methanol va tach cac thanh phan bang chiét 1ong 1ong voi cac
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dung méi c¢6 d6 phan cyc ting dan [11], [15], [28].
- Phan 1ap céc hop chat bang phuong phap sic ky cot voi chat hap phu Silica gel
(0,040-0,063mm, Merck) va chit hip phu pha dao YMC (30-50 pm, Fulisilisa
Chemical Ltd.) [2], [10], [16].
- S0 sénh thanh phan bang SKLM v&i ban mong Silica gel GF254 (Merck) [15].
- Xac dinh d6 tinh khiét cua cac hop chat béng SKLM, HPLC va ham lugng
duogc so bo xac dinh bang phuong phap HPLC [1], [59], [60], [64], [89], [123].
- Nhan dang cac hop chat phan 13p dugc dya vao cac dir licu phé) MS, NMR, do
chay, dung méi do pho sé& ghi cu thé cho timg chat phan lap, so sanh dit liéu phd
chat phan lap voi dit liéu phd c6 trong thu vién phd va tai liéu thu thap duogc
[15], [22], [28], [110].
2.2.3. Phwong phap danh gia djc tinh cip va tic dung sinh hoc
2.2.3.1. Panh gid djc tinh cdp

bénh gia doc tinh cép cua cao léng cac b phan cua cady Gao duoc thuc
hién cu thé nhu sau [12]: Chudt nhit trang thuc nghiém dugc nudi 6n dinh trong
diéu kién phong thi nghiém 5 ngay. Chudt dat yéu cau vé cin ning 20 + 2g s&
dugc dua vao thi nghiém. Tién hanh thtr nghiém trén cac 16 chudt (mdi 16 10
con) theo mirc liéu 0,25ml dich chiét/ 10g chudt/ 1 lan. Khoang cach gitra hai
lan ubng lién tiép 1a 2 giod. Chudt dugce dé nhin doi 15 gio trude khi tién hanh thi
nghiém, cho uéng nudc theo nhu cau. Theo ddi chudt lién tuc trong vong 6 gio,
ti 18 chét trong 72 gid va cac dau hiéu khac trong vong 7 ngdy sau khi dung ché
pham thir.

Céc chi tiéu theo ddi bao gdm:
- Tinh trang chung cua chudt: hoat dong tu nhién, tu thé, mau sic (mii,
tai, duoi), 16ng, phan, nudc tiéu.
- Ti 1& chudt chét trong 72 gid va cac dau hiéu khac trong vong 7 ngay
sau khi thir nghiém.

- Xac dinh LDsp (néu c6) theo phuong phap Litchfield — Wilcoxon.
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2.2.3.2. Danh gia tac dung giam dau
% Ddnh gid tac dung giam dau trén chudt nhat trang gdy qudn dau bang acid
acetic (phuong phap Koster) [13], [33], [37], [90].
Chudt nhat trang ca hai giéng cin ning 20 + 2g, dugc chia ngiu nhién
thanh 6 16, mdi 16 10 con:
- L6 1 (d6i chimg): udng nudc cat, 1 ml/100 g chudt.
- L6 2 (chtng duong): ubng aspirin liéu 100 mg/kg chudt.
- L6 3: udng cao nude VG lidu 6g duoc lidu/kg chudt.
- Lo 4: ubng cao nude VG licu 12g duoc liéu/kg chudt.

- Lo 5: uéng can VGE liéu 6g dugc licu/kg chudt.

L6 6: udng can VGE liéu 12g duoc liéu/kg chudt.

Trong d6 VG la cao nudc vo than cay Gao va VGE la can phan doan ethyl
acetat chiét xudt tir vo than cdy Gao. Cac mau thir déu dugc pha trong nudc cat
dé dam bao thé tich 1 1an cho uéng dong déu ¢ tat ca cac 16 1a 0,2ml/10g chuot.
Cho chudt uéng thube thir 3 ngay lién. Ngay thr 3, sau khi cho chudt udng thude
1 gio, tiém vao 6 bung chudt dung dich acid acetic 1%, 0,2 ml/con. Pém s6 con
quin dau cta chudt trong timg 5 phat cho dén hét phut thir 30 sau khi tiém acid
acetic. Ty 1& % trc ché cac con quin dau cta cac 16 uéng miu thir so véi 16
chung dugc tinh theo cong thurc:

1% = M x100%
DC
trong do: D. : S6 con quin dau trung binh & 16 chtng
D; :S6 con quin dau trung binh & 16 dung thudc
1% : Ty 1é tic ché cac con quin dau
% Ddnh gid tac dung giam dau trén chudt nhdt trang gdy dau bang mam nong
Thi nghiém duoc tién hanh trén chudt nhit tring, ca 2 giéng, cin ning
20429 [37], [90]. Trudc khi tién hanh thi nghiém, xac dinh thoi gian dap tng

dau cua chudt dé loai bo nhitng chudt co phan tng dau trude 8 gidy hodc sau 60
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gidy. Chudt nhét tring duoc chia ngu nhién thanh 6 16, mdi 16 10 con:
- L& 1 (d6i chimg): udng nudc cat, 1 ml/100 g chuot.

- L6 2 (chimg duong): Codein liéu 10 mg/kg chudt.

- L6 3: udng cao nude VG lidu 6g duoc liéu/kg chudt.

- Lo 4: uéng cao nuée VG lidu 12g duoc licu/kg chudt.

- L6 5: ubng can VGE liéu 6g duoc liéu/kg chuot.

- Lo 6: uéng can VGE liéu 12g duogc licu/kg chudt.

Trong d6 VG 1a cao nudc vo than cay Gao va VGE 1a can phan doan ethyl
acetat chiét xuét tir vo than cay Gao. Cac mau thir déu duoc pha trong nudc cat
dé dam bao thé tich 1 1an cho udng dong déu ¢ tat ca cac 16 1a 0,2m1/10g chudt.
Cho chudt udng thudc thir 3 ngay lién (nhu phan thi nghiém trén). Dt chudt lén
mam nong, ludn duy tri & nhiét dd 56°C bang hé théng 6n nhiét. Dung ddng hd
bam gidy dé tinh thoi gian tir lic dat chudt vao mam noéng dén khi chudt liém
chin sau hodc nhay ra khoi mam néng khi c6 phan xa dau. So sanh thoi gian
phan tmg véi nhiét ca 16 chudt udng mau thir v6i 16 ching dé danh gia tac dung
ciia mau thir.
2.2.3.3. Panh gid tic dung chong viém cdp
% Pdnh gid tdc dung chong viém cdp trén mé hinh phi chdn chudt bang
carragenin

Ap dung mé hinh gay phu chan chudt bang carrageenin cia Winter va cong
su [37], [90], [218]. Chudt cong trang ca 2 giéng can ning 120 + 20g duoc chia
ngau nhién thanh 6 16, mdi 16 10 con.

- Lo 1 (d6i chimg): udng nudc cat, 1 ml/100g chudt.

- Lo 2: udng aspirin liéu 150 mg/kg chudt.

- Lo 3: uéng cao nuée VG lidu 4g duoc liéu/kg chuot.
- Lo 4: uéng cao nuée VG lidu 8¢g dugc ligu/kg chuot.
- Lo 5: uéng can VGE liéu 4g duogc liéu/kg chuot.

- Lo e6: uéng cin VGE liéu 8g dugc ligu/kg chuot.
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Trong d6 VG 1a cao nude vo than cdy Gao va VGE la cin phan doan ethyl
acetat chiét xudt tir vo than cay Gao. Cac mau thir déu duoc pha trong nudc cit
dé dam bao thé tich 1 1an cho ubng dong déu ¢ tit ca cac 16 1a 0,2ml/10g chuot.
Chudt dugc udng thudc 4 ngay lién tuc trude khi gy viém. Ngay tha 4, sau khi
ubng thudc thir 1 giod, gdy viém bang cach tiém carrageenin 1% (pha trong nudc
mudi sinh 1) 0,1 ml/chudt vao gan ban chin sau, bén phai ctia chudt.

Po thé tich chan chudt (dén khép c6 chan) bang dung cu chuyén biét vao
cac thoi diém: trude khi gy viém (Vo); sau khi gay viém 2 gid (Vs), 4 gio (V4), 6
gid (Vg) va 24 gio (Va4). Mitc do tang thé tich cua timg chan chudt dugc tinh

theo cong thirc cua Fontaine:

AV%:\%AOO%

0
trong d6: Vo : thé tich chan chudt trudc khi gay viém
V; : thé tich chan chuot sau khi giy viém
AV: @6 tang thé tich chan chudt
- Tac dung chong viém cua thude duoc danh gia bang kha niang wc ché phan tng

phu (1%): B B
AV :%—AV %
AI739"6

1% = x100

trong d6: AV.%: trung binh d6 ting thé tich chan chudt ¢ 16 dbi chung
AV % : trung binh d6 tang thé tich chan chudt ¢ 16 udng thudc
% Ddnh gid tac dung chong viém cdp trén chudt gdy viém mang bung
Ap dung phuong phap cua A. R. Weidhase & Rhirf Chelmann [37], [90].
Chudt cong tring ca 2 giéng can ning 120 + 20g duoc chia ngiu nhién thanh 6
16, mdi 16 10 con.
- Lo 1 (d6i ching): udng nudc cit, 1ml/100g chudt.

- L6 2 (chtng duong): ubng aspirin liéu 150mg/kg chudt .
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L6 3: udng cao nudc VG lidu 4g duoc lidu/kg chudt .

L6 4: udng cao nudc VG liéu 8g dugce lidwkg chudt.

L6 5: udng cin VGE liéu 4g duoc lidu/kg chudt.

L6 6: uéng can VGE liéu 8g dugc lidu/kg chudt.

Trong d6 VG 1a cao nudc vé than cdy Gao va VGE la cin phan doan ethyl
acetat chiét xuat tir vo than cdy Gao. Cac mau thir déu dugc pha trong nudc cit
dé dam bao thé tich 1 1an cho udng dong déu ¢ tat ca cac 16 1a 0,2ml/10g chudt.
Cac 16 chudt duoc uéng thube thtr hodc nude cat voi thoi gian nhu thi nghi¢m
trén. Gy viém mang bung bang dung dich gém 0,05g carrageenin va 1,4ml
formaldehyd pha trong 100ml nudc mudi sinh 1y vira da. Tiém mang bung dung
dich trén cho chudt véi thé tich 2 ml cho mdi chudt. Sau 24 gid gay viém, mo 6
bung chudt hit dich ri viém. Po thé tich va dém sé luong bach cau/ml dich ri
viém, dinh lugng protein trong dich ri viém cua chudt uéng mau thir so véi
chuot 16 chimg dé danh gia tac dung ctia mau thir.
2.2.3.4. Pdnh gid tic dung chéng viéem man

Chudt nhat trang, ca 2 giong, can ning 20 + 2g dugc chia ngiu nhién
thanh 6 16, mdi 16 10 con [90].

- Lo 1 (d6i chung): udng nudce cat, 1ml/100g chudt.

- L6 2 (chtng duong): ubng prednisolon liéu 5mg/kg chudt.
- L6 3: udng cao nude VG lidu 6g duoc lidu/kg chudt.

- Lo 4: ubng cao nude VG licu 12g duoc liéu/kg chudt.

- L6 5: ubng cin VGE liéu 6g duoc liéu/kg chudt.

- Lo e6: uéng cin VGE liéu 12g dugc ligu/kg chudt.

Trong d6 VG 1a cao nudc vé than cdy Gao va VGE la cin phan doan ethyl
acetat chiét xut tir vo thin cdy gao. Cac mau thir déu duogc pha trong nudc cit
dé dam bao thé tich 1 1an cho udng dong déu & tt ca cac 16 1a 0,2ml/10g chudt.
Gay viém man tinh bang cach cdy soi amiant trong luong 6 mg tiét tring (say

120°C trong 1 gid) dd duoc tdm carrageenin 1%, ¢ da giy cia mdi chudt. Sau
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khi céy u hat, cac chudt duoc uéng nude cat hodc thudc thir lién tuc trong 7
ngay. Ngay thir 8 tién hanh giét chudt bang cloroform, boc tach khdi u hat va
can tuoi, sau d6 sy kho & nhiét d6 56°C dén khdi lwong khong d6i (khoang 18
gi®). Can trong luong u hat sau khi d duogc sdy kho [90]. Ty 18 % tic ché khoi
lugng u hat dugc tinh theo cong thire:

1% = % x100%

c
trong do: T.: Khéi luong trung binh khdi u hat 16 chimg tring
T Khéi luong trung binh khdi u hat 16 thir
1%: Ty 18 tc ché u hat.
2.2.3.5. Panh gid tdc dung cam mdu
Nguyén tic: danh gia thoi gian déng mau, thoi gian chdy mau dudi chudt, dém
s6 luong tiéu cau trong mau ngoai vi [90].
Tién hanh: Chudt nhat tring, ca 2 giéng, khéi luong 20 + 2g dugc chia ngau
nhién thanh 3 16, mdi 16 10 con.
L6 1 (ddi chimg): udng nudce cat, thé tich 0,2ml/10g chuot.
L6 2: ubng cao nudc VG licu 6 g/kg chuot.
L6 3: udng cao nudc VG lidu 12 g/kg chudt.

Trong d6 VG 14 cao nudc vo than cay Gao va cac mau thtr déu dugc pha
trong nudc cat dé dam bao thé tich 1 lan cho udng dong déu & tat ca cac 16 1a
0,2ml/10g chudt. Chudt duoc udng nude cat hodc thudc thir trong 7 ngdy lién
tuc. Xét nghiém dugc tién hanh tai 2 thoi diém trude va khi uéng thude thir 7
ngay 1 gio. Chudt duge danh gia thoi gian d6ng mau tai nhiét do phong (28°C)
va trong binh 6n nhiét nudi co quan co 1ap. Sau d6 chudt duge 14y mau dé dém
sb lugng bach cau va tiéu cau.
2.2.3.6. Danh gia tac dung bdo vé gan

Panh gia tac dung bao vé gan clia miu nghién ctru trén mo hinh giy ton

thuong gan thuc nghiém bang paracetamol (PAR) [4], [26], [27], [34].Chudt
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nhit tring, ca 2 gidng, can ning 20 + 2g duoc chia ngau nhién thanh 5 16, mdi 16

10 con.

- L6 1 (d6i ching): udng nude cat, thé tich 0,2ml/10g chudt.

- L6 2 (md hinh): uéng nudc cit + udng PAR 400mg/kg chudt

- L6 3(chimg duong): silymarin liéu 70mg/kg chudt + PAR 400mg/kg chudt.

- L6 4: udng cao nudc LG lidu 6g dl/kg chudt + ubng PAR 400mg/kg chudt.

- L6 5: udng cao nude LG lidu 12g dl/kg chudt + udng PAR 400mg/kg chudt.
Trong d6 LG 14 cao nudc 14 cdy Gao va cac mau thir déu duoc pha trong

nuéc cit dé dam bao thé tich 1 lan cho udéng dong déu & tat ca cac 16 1a

0,2ml/10g chudt. Cac 16 chudt duoc uéng nude cat hodc thude thir lién tuc trong

7 ngay lién tuc, ngay thir 8 sau khi cho chudt nhin doi 16 gio, 16 2, 3, 4, 5 déng

loat duoc udng paracetamol lidu 400mg/kg. 48 gid sau khi gay doc, giét chuot,

léy mau dong mach canh & tat ca cac 16 chudt lam xét nghiém ASAT, ALAT

[3]. Lay gan dé can trong luong, quan sat dai theé, 1am xét nghiém vi thé va dinh

luong MDA dich dong thé gan.

X — mgan
m

chuot

trong do6:  Mgan: khéi lugng gan ; My khoi luong chudt ngay trude khi md

Ubng thude thir ‘

v

Uéng XN
PAR

Hinh 2.3. Quy trinh nghién ciru tdc dung bdo vé gan va chéng oxy hod trén mé

hinh gay ton thiwong gan bang paracetamol
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% Phuwong phdp xdc dinh MDA dich dong thé gan [4]:
Nguyén ly ciia phwong phap:

MDA 1a mot san phdm dugc tao ra trong qua trinh peroxyhoa lipid mang
té bao gan. MDA phéan tng voi acid thiobarbituric dé tao phirc trimethine co

mau héng va c¢6 dinh hép thu cuc dai ¢ bude soéng 530-532nm.

S

H H L

| | HN" “NH
0=C—CH,—C=0 + 2
M CH=CH-CH
0 o)

Malonyl dialdehyd Thiobachbituric acid Phuc hop Tr1meth1ne
Hinh 2.4. Phan ung tao phirc trimethine

Mat d6 quang cua dung dich do ty 1€ thuan voi néng do MDA. Ham luong
MDA dugc tinh theo hé sé chuyén doi trén dudng cong chuan st dung MDA
tinh khiét trong khoang nong do 2-40nmol.

Hé s6 sau khi dung duong cong chuan 1a 28,2.

Tién hanh: Can 0,25g gan chudt nhit tring nghién véi 6 ml dung dich KCI

0,12%.

- Budc 1: 1ml dung dich nghién tir phu tang thém vao 0,25ml acid ascorbic va
0,25ml mudi Mohr.

- Buéc 2: 0 37°C trong 30 phut ldy ra cho thém vao 0,5ml dung dich acid
tricloacetic vao cac 6ng, ly tdm 3000 vong/ph(t trong 10 phuit.

- Budc 3: lay 1ml dich ndi thém vao 0,5ml acid thiobarbituric

- Budc 4: dung s6i cach thuy 20 phit sau d6 dé lanh & nhiét d6 phong, dung
dich c6 mau hong.

- Budc 5: do quang & may ELISA budc song 532nm.

2.2.4. Phwong phap xir Iy s6 liéu

Céc s0 liéu thuc nghiém duoc xtr 1y théng ké theo phuong phéap thdng ké

sinh hoc, st dung cong cu phan tich s6 liéu (Data analysis) cuia Microsoft Excel
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[24]. Két qua thi nghiém dugc biéu thi bang (M + SD) & (M + SE). Panh gia,
so sanh gia tri trung binh giira cac 16 thi nhiém bang phuong phap thong ké sir
dung chuan t-Student. Sy khéc biét co y nghia khi p<0,05 véi qui udc:

*.p <0,05; **.p<0,01; ***:p<0,001
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CHUONG 3
KET QUA NGHIEN CUU
3.1. NGHIEN CUU VE THUC VAT
3.1.1. Mé ta dic diém hinh thai thuc vat va giam dinh tén khoa hoc ciy Gao

Cay g0, cao 12-15m. Than co gai hinh nén, thuong c6 banh vé & goc. La
kép chan vit, mang 5 14 chét hay hon, 14 chét hinh tring hay hinh bau duc rong,
kich thudc 6-7 x 3,5-4cm, dau 14 thuong c6 miii; mép 14 hoi xodn, cudng 14 chét
dai 1,5-2,5 cm; cudng chung dai 15-20cm. Hoa don doc & nach 14, hoa to, duong
kinh 15-17cm. Dai hinh chudng hay hinh chén. 5 canh hoa, mau hong hay do.
Nhi nhiéu, chi nhi dinh thanh 5 bo ¢ phia dudi; khong dinh thanh cot. Bau dudi
gan hinh tron. Voi nhuy dai hon chi nhi 1-1,5c¢m, chia 5 thuy; dau thuy day 1én
dang dau. Bao phén mot 6, mo doc, hat phén tron. Qua nang m¢ vach, kich
thudc 10-15 X 4-6¢m, nhan hay ¢6 5 go thang, vo quéa c6 1ong nhu bong. Hat dai
dén 8mm, c6 16ng dai nhu soi bong, mau tring.

Qua quan sat cac dic diém cta loai
nghién ctru va tham khao cac tai liéu vé
thuc vat cua Viét Nam [5], [6], [7], [8],
thuc vat chi Trung Qudc [220] va su xac
nhan cia PGS. TS Tran Huy Thai (Vién
Sinh thai va Tai nguyén sinh vat), cay
Gao dugc gidm dinh tén khoa hoc la
Bombax malabaricum DC., ho Gao
(Bombacaceae). Tén dong nghia: Bombax
ceiba L. Tén Viét Nam: Mdc mién, Gao

rung, Gao hoa do, Gon do, Gao do.

Hinh 3.1. Cay Gao
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f
Hinh 3.2. Bdc diém hinh thdi Bombax malabaricum DC.
a) Canh cdy gao b) La cdy gao c¢) Canh mang hoa
d) Gai hinh nén e) La kép f) Gan la

)

Hinh 3.3. Ddc diém hinh thdi hoa cia Bombax malabaricum DC.

a) Hoa chup nghiéng b) Hoa b6 doc ¢) Bo nhuy nhi hoa
d) Canh hoa e) Nhuy, hoa f+g) Mot b6 nhi hoa
h) Canh dai hoa i) Bau hoa j) Bau hoa cat ngang
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3.1.2. Pic diém vi hoc va céu tao giai phiu

Loai Bombax malabaricum DC. dugc cét vi phau 14, canh non, nhuém kép
Ién tiéu ban quan sat dudi kinh hién vi va xac dinh dic diém, chup anh.
3.1.2.1. Céu tgo gidi phdu ld

Phan gan I4: hinh dang mat trén va dudi déu 161, mit dudi 16i nhiéu hon.
Biéu bi trén (1): mot 16p té bao hinh tron nho, xép sit nhau, phu bén ngoai mot
16p cu tin bat mau xanh. M6 day trén (2) gom 4-5 hang té bao hinh tron, bit mau
héng dam. M6 mém khuyét: 1-2 16p té bao hinh tron, bau duc hay hoi da giac
thanh mong. Cac dam soi libe (3) bao boc bén ngoai vong libe- gd khép thanh
vong tron kin, bé day 16p gd gip khoang 3 1an so v6i bé day 16p libe. Tui tiét
nam & phién 14. B6 libe gd hinh cung, gdm cung libe (5) bao quanh cung g (6)
bat mau xanh ¢ giita. M6 day dudi (7) gom 4-5 hang té bao mo day tron. Biéu bi
dudi (8) 1a 16p té bao hinh tron. Giira gan 14, trong md khuyét, mod day c6 cac
tinh thé calci oxalat hinh cau gai (9) (Hinh 3.4).

Phan phién ld: Biéu bi giéng phan gan 14, mo gidu gdm 2 hang té bao

hinh chir nhat xép vudng goc v4i hang té bao biéu bi (4).

1 Biéubitrén

2 Méday

3 Dadm soi libe

4 M@ gidu

5 Libe

6 G (b6 libe-gd)
7 Mo day dudi

8  Biéu bi dudi

9  Tinh thé calci oxalat

Hinh 3.4. Vi phdu la cay Gao
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3.1.2.2. Céu tgo gidi phdu canh

Lat cat hinh tron, ngoai cing 13 16p biéu bi (1). M6 day tron gdm 4-5 1p
té bao, lién tuc quanh than (2). M6 mém v6 gém cac té bao hinh bau duc nam
ngang xép 16n xon (3), cac mach dan hinh tron hay bau duc c6 kich thudc 16n
nam rai rac. M6 cting bat mau xanh ddm. C6 cac bo soi libe (4) nam ngoai b6
libe-gd. Libe cip hai cdu tao boi nhitng té bao nho, xép thanh vong tron lién tuc
khong déu, phia ngoai. Cac mach gd xép thanh hang bén trong libe (5). Tinh thé
calci oxalat (6) hinh cdu gai nam trong mé mém vo, mé mém rudt. Mé mém rudt
(7) chu tao bdi cac té bao hinh trimg hodc da giac, c6 mang mong. Ldi gb bit
mau xanh (8) (Hinh 3.5).

1
2
1 Bieubi
3
2 Mo day
4 3 Moémémvé
5 4 Bo soi libe
6 -
5 Mach go
6  Tinh thé calci oxalat
7 M6 mém rudt
7 >

8 Léigo

Hinh 3.5. Vi phdu canh cdy Gao
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3.1.2.3. Pic diém bjt dwoc ligu

% Pdc diém bét hoa: Bot mau d6 nau, vi nhat, khong mui (Hinh 3.6)

Soi dudi kinh hién vi ¢6 cac dic diém sau: Hat phan (1), 16ng che cho (2),
(3), tinh thé calci oxalat hinh cau gai (4), manh canh hoa (5), (6), bo soi mang

manh mach xoan (7), manh canh hoa mang mach xoan (8)

1- Hat phdn

2.3- Long che cho

4- Tinh thé calci oxalat hinh cau gai
5.6- Manh canh hoa

7- Bo sgi mang manh mach xodn

8- Manh canh hoa mang mach xoan

Hinh 3.6. Bdc diém bot hoa cay Gao

% Pdc diém bét l4: Bot mau xanh sang, vi nhat, khong mui (Hinh 3.7)

Soi duéi kinh hién vi ¢ cac dic diém sau: LS khi va manh biéu bi mang 15
khi (1), 16ng tiét (2), tinh thé calci oxalat hinh cau gai (3), manh mé gidu (4), tai
tiét (5), bé soi mang mach xoan (6), manh mach xoan (7), manh phién 14 (8)

1- L6 khi va manh biéu bi mang 16 khi
2- Long tiét

3- Tinh thé calci oxalat hinh cau gai
4- Manh mo gidu

5- T tiét

6- Bo soi mang mach xodn

7- Manh mach xodn

8- Mdnh phién ld

Hinh 3.7. Bdc diém bot la cdy Gao
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% Pdc diém bét vé than: Bot mau vang nau, nhiéu xo (Hinh 3.8).
Soi dué6i kinh hién vi ¢6 cac dic diém sau: Manh ban (1), tinh thé calci
oxalat hinh cau gai (2), té bao ctng (3), manh mé cimg (4), manh mé mém (5),

manh mang mau (6), manh mach vach (7).

1- Manh ban

2-  Tinh thé calci oxalat hinh cdu gai
3- Té bdo ciing

4-  Manh mo cung

5- Mdnh mé mém

6- Manh mang mau

- Manh mach vach

Hinh 3.8. Bdc diém bét vé than cay Gao

3.2. NGHIEN CUU THANH PHAN HOA HQC
3.2.1. Pinh tinh cac nhém chét thwong c6 trong duge liéu

Tién hanh dinh tinh cac nhém chat thuong gip trong duoc lidu bing cac
phan tmg hoa hoc thudng quy. Két qua duoc thé hién ¢ bang 3.1.

Qua cac phan tng dinh tinh & trén, so bo két luan trong vo than cay Gao
c6 chtra glycosid tim, alcaloid, saponin, flavonoid, coumarin, tanin, acid hitu co,
duong khu, sterol. Trong 14 va hoa cdy gao c6 chua glycosid tim, alcaloid,
saponin, flavonoid, coumarin, tanin, acid hitu co, duong khu, sterol, acid amin

va caroten.
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Bang 3.1. Két qua dinh tinh cdc nhém chdt hitu co trong 4, hoa

va vo than cdy Gao

Phin iing Két qua Két lugn so bg
STT | Nhom chat dinh tinh La | Hoa | ./ | La | Hoa | )J°
than than
- Pu Lieberman ++ ++ +++
— - Pu Baljet ++ ++ +++ , , ,
1 | Glycosidtim | Pu Legal P N B Co Co Co
- Pu Keller— Kiliani | ++ | ++ | +++
2 | Saponin - Quan sdt hién | ++ |+ Co Co Co
tuong tao bot
. - Pu Borntraeger - - - A A n
3 | Anthranoid - Vi thang hoa i i i Khéng [Khéng [Khoéng
-Puvéiddkiem | +++ | +++ | +++
lodng
4 | Flavonoid - Pu Cyanidin +++ | +++ |+t Cé Co Céo
-Puvdidd FeCly | +++ | +++ | +++
- Pu diazio hoa +++ | ++ ++
- Pu mo, dong ++ + +
5 | Coumarin vong lacton Co Co Co
- Pu diazo hoa +++ | ++ ++
- TT Mayer + + +
6 | Alcaloid - TT Bouchardat ++ + + Co Co Co
- TT Dragendorff | + + +
- Pu v6i chi acetat | +++ | +4++ | +++
7 | Tanin -Puvéidd FeCly | +++ | +++ | +++ Co Co Co
- Puvéidd gelatin | +++ | +++ | +++
8 | Acidhituco | Puvdi Na,COs + + + Co Co Co
Pu \l;zlhlitrl:ufz i) e | s | 4t
9 |Puongkhr |, SO0 c6 | co | co
VoL HUOC Ty y | 4t | 444+
Fehling B
10 |Acidamin | F¥ VOl thude thir] b C6 | C6 |Khong
Ninhydrin
11 |Tinhbot | P VOl thude tho —f o iheng [Khang |Khong
Lugol
12 | Acid béo Tao C.IEat mo fren | _ - - Khéng |Khéng |Khdng
giay loc
13 | Caroten Puv6i HSOgdac | ++ | ++ |- Co Co |Khong
14 | Sterol Pu Lieberman +++ |+t | Co Co Co
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3.2.2. Chiét xuét va phan 1ap cac hop chat tir 1a va vé than ciy Gao
3.2.2.1. B am ciia bot dwoc liéu
Tién hanh x4c dinh d6 4m cua bot vo than, 14 va hoa Gao, thu duoc két
qua nhu bang 3.2.
Badng 3.2. Két qud xdc dinh dé am bt vé than, 1d, hoa cdy Gao

‘ Vo than La Hoa
Lan Khéi lugng | D6 am | Khéi luong | D6 4m | Khdi luong | Do 4m
(9) (%) (9) (%) (9) (%)
1 2,5463 7,33 2,0054 4,28 2,0080 6,77
2 2,4698 7,81 2,1031 4,43 2,0155 6,84
3 2,5129 8,02 2,0062 4,46 2,0127 6,75
Trung binh | 2,5096 7,72 2,0382 4,39 2,0121 6,79

3.2.2.2. Chiét xudt cdc hop chit tir ld va vé than cdy Gao
Bot 14 (500g) va bot vo than (1kg) cdy Gao duogc chiét bang ngdm véi

methanol & nhiét do phong (25°C). Dich chiét methanol dugc bay hoi dung mdi
dudi ap suat giam thu duoc can toan phan lan luot ky hiéu 1a BBL (20g), BBV
(51g). Cén chiét methanol duoc hoa véi nudc nong (60°C) roi lac that ky, thém
vira du dén khi tan hét, sau d6 duoc chiét 1an lugt véi cac dung mo1 ¢6 d¢ phan
cuc tang dan: n-hexan, cloroform, ethyl acetat, thu dugc cac phan doan dich
chiét. Cac phan doan dugc cat thu hdi dung méi dudi 4p suat giam dén kiét dung
moi, thu cc can n-hexan (ky hiéu 1a H), can cloroform (ky hiéu 1a C), can ethyl
acetat (ky hiéu 13 E). Phan dich nudc con lai ciing dugce c6 dudi ap suat giam,
sdy kho dén can (ky hiéu 1a W). Can cac can dé xac dinh ty 18 cén.
3.2.2.3. Phan ldp cdc hop chit tiv vé thin va ld cdy Gao
% Phén Igp cdc hop chit tir vé thin cdy Gao

Cin cac phan doan chiét xuat tir vo than cdy Gao sau khi duoc chiét bang
cac dung moi c6 do phan cuc ting dan n-hexan, cloroform, ethyl acetat dugc ky
hiéu lan luot 1a BBV-H, BBV-C, BBV-E va can thu duge tir dich nudc con lai 1a
BBV-W (hinh 3.9).
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Cin BBV-H dugc phan 1ap trén cot sic ky véi chat hdp phu silica gel su
dung hé dung moi n-hexan: ethyl acetat (20/1) (HE 20/1). Hing dich rtra giai
VAo cac dng va kiém tra bang SKLM, gdp cac 6ng tir 2-16, thu dugc phan doan
BBV-H1, gop cac éng tir 17-20, thu duoc phan doan BBV-H2, cat thu hdi dung
moi dén kho. Tién hanh sic ky cot cin phan doan BBV-H2 voi chat hip phu

silica gel, hé dung mdi n-hexan: ethyl acetat (15/1) (HE 15/1), kiém tra cac éng

htng dich rira giai bang SKLM, gdp cac dng c6 cing thanh phan thanh cac phan

doan, bdc hoi dung moi cac phan doan chi co 1 vét, két tinh lai thu duoc 2 hop
chat BBV-1 (20mg) va BBV-7 (15mg).

Vo than cay
Gao

Ngam chiét

A 4

MeOH 3 14n

C#n MeOH- BBV

A 4

le—— n-hexan ©

<«—— Cloroform®

l«—— Ethyl acetat®

\ 4 v \ 4 y
Cén phan doan n-hexan Cén phén doan cloroform Cén phan doan ethyl acetat Dich nuéce
(BBV-H) (BBV-C) (BBV-E) (BBV-W)

SKC- (HE 20/1)

BBV-H1 BBV-H2

| | SKC-RP (AW 6/1)

| | SKC-RP (AW 1/6)

BBV-C1

BBV-C2

SKC-(HE 15/1) |

BBV-E1

SKC-(HA 15/1)

BBV-E2

SKC-(CMW 4/1/0,1)

L |

\ 4

v

BBV-1 BBV-7

BBV-2 BBV-6

BBV-3

BBV-4

BBV-5

BBV-8

Hinh 3.9. Sor d6 phdn ldp cdc hop chat tie vo than cdy Gao
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Cin BBV-C dugc phén lap trén cot sic ky pha dao v6i chat hap phu YMC-
RP-18, sir dung hé dung méi aceton: nudc (6/1) (AW 6/1). Kiém tra cac ong
htng dich rira giai bang SKLM, gdp cac 6ng tir 2-10, thu duoc phan doan BBV-
C1, gOp cac 6ng tur 11-14, thu dugc phan doan BBV-C2, cat thu hdi dung moi
dén kho. Tién hanh sic ky cot voi chat hip phu 1a silica gel can phan doan
BBV-C2, hé dung mdi n-hexan: aceton (15/1) (HA 15/1), kiém tra cac 6ng himg
dich rira giai bang SKLM, gdp cic dng c6 ciing thanh phan thanh cac phan doan,
bbc hoi dung méi nhitng phan doan chi co 1 vét, két tinh lai thu duoc 2 hop chat
BBV-2 (15mg) va BBV-6 (20mg).

Cin BBV-E dugc phan 1ap trén cot sic ky pha dao YMC-RP-18, v6i hé
dung mdi aceton: nudc (1/6) (AW 1/6). Kiém tra cac 6ng hung dich rira giai
bang SKLM, gdp cac 6ng tir 3-9, thu duoc phan doan BBV-EI, gdp cac 6ng tir
11-25, thu dugc phan doan BBV-E2, cit thu hdi dung moi dén kho. Tién hanh
sic ky cot can phan doan BBV-E1vdi chat hap phu silica gel, hé dung moi
cloroform: methanol: nuéc (4/1/0,1) (CMW 4/1/0,1), kiém tra cic 6ng hing
dich rtra giai bang SKLM, gdp cac ong c6 cung thanh phan thanh cac phan doan,
bbc hoi dung méi nhimg phan doan chi c6 1 vét, thu dugce 1 hop chat dang dau
BBV-8 (15mg), sau khi két tinh lai thu dugc 3 hop chat BBV-3 (11mg), BBV-4
(20mg), BBV-5 (20mg).
< Phén ldp cdc hop chit tiv ld cdy Gao

Cin cac phan doan thu duogc tur dich chiét methanol cua 14 cay Gao sau khi
dugc chiét bang cac dung moi c6 do phan cuc ting dan n-hexan, cloroform,
ethyl acetat dugc ky hiéu 1an lugt 1a BBL-H, BBL-C, BBL-E va cén thu dugc tir
dich nudc con lai 1a BBL-W.

Quy trinh chiét xudt va phan 1ap cac chit tir 14 cdy Gao duoc trinh bay &
hinh 3.10.

Cin BBL-C duoc phan 1ap trén sic ky cot véi chat hap phu 1a silica gel,
dung méi sir dung 1a n-hexan: aceton (HA) gradien néng d6 (HA 50/1), (HA
20/1), (HA 5/1), 100% aceton. Thu dugc cac phan doan tuong tng la BBL-
C1—>BBL-C4, cit thu hdi dung méi cac phan doan dén khé.

Tién hanh sic ky cot cin phan doan BBL-C1véi chat hip phu 1a silica gel,
hé dung méi n-hexan: cloroform (3/1) (HC 3/1), kiém tra cac 6ng himg dich rira
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giai bang SKLM, gop cac 6ng co cing thanh phan thanh cic phan doan, bdc hoi
dung méi céc phan doan chi c6 1 vét, két tinh lai thu duoc 2 hop chat BBL-4
(30mg) va BBL-5 (20mg).

Tién hanh séc ky cot can phan doan BBL-C2 véi chat hép phu silica gel, hé

dung méi n-hexan: aceton (3/1) (HA 3/1), kiém tra cac éng himg dich rira giai

bang SKLM, gdp cac dng c6 cung thanh phan thanh cac phan doan, bdc hoi

dung méi phan doan chi c¢6 1 vét, két tinh lai thu dugc hop chat BBL-2 (5mg).

La cay Gao

<
«

A 4

Cén MeOH -BBL

\ 4

Ngam chiét
MeOH 3 lan

\ 4

l«—— n-hexan ©

A 4

<«—— Cloroform®

Cén phan doan n-hexan

Cén phan doan cloroform

v

<+— Ethyl acetat®

v

Cén phan doan ethyl acetat

Dich nudc
BBL-W

SKC-(CMW 2/1/0,1)

BBL-H BBL-C BBL-E
SKC- HA (Gradient SKC-(CM 7/1)  H
50/1 - 0/1) ]
[ — HA (50/1)®|<HA (20/1)@|¢— HA (5/1) ® | 4— 100% Aceton®
v A 4 v v
BBL-C1 BBL-C2 BBL-C3 BBL-C4

|| Skc-(HC3/1) | |

SKC-(HA 3/1)

A 4

|| SKC-(CA 6/1)

\ 4

A 4

BBL4

BBL5

BBL2

BBL6

BBL7

BBL1

BBL3

Hinh 3.10. So' do phén ldp cdc hop chat tir 1 cdy Gao

Tién hanh sic ky cot cin phan doan BBL-C4 véi chat hap phu 14 silica gel,

hé dung méi cloroform: aceton (6/1) (CA 6/1), kiém tra cac dng hing dich rira
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giai bang SKLM, gop cac 6ng co cing thanh phan thanh cac phan doan, boc hoi
dung mdi cac phan doan chi c6 1 vét, két tinh lai thu duoc 2 hop chit BBL-6
(7mg) va BBL-7 (8mg).

Cin BBL-E duoc phan lap trén cot silica gel voi hé dung méi cloroform:
methanol (7/1) (CM 7/1). Kiém tra cac éng himg dich rira giai bang SKLM, gop
cac Ong co cung thanh phan thanh cac phan doan, bdc hoi dung méi phan doan
chi ¢6 1 vét, két tinh lai thu dugc hop chat BBL-1 (6mg).

Cin BBL-W duoc phan lap trén cot silica gel v6i hé dung mdi cloroform:
methanol: nudc (2/1/0,1) (CMW 2/1/0,1). Kiém tra cac éng hung dich rira giai
bang SKLM, gdp cac dng co cung thanh phan thanh cac phan doan, bdc hoi
dung moi phan doan chi c¢6 1 vét, két tinh lai thu dugc hop chat BBL-3 (30mg).
3.2.3. Nhin dang cac hop chat phan lap tir cac b phéan ciia cdy Gao
3.2.3.1. Nhin dang cdc hop chit phén ldp tiv vé thin
s BBV1

Tinh chat: BBV1 1a mét chat két tinh ¢ dang tinh thé hinh kim mau tring
(hinh 3.11), nhiét do néng chay: 188-189°C. Tan trong ether, ethanol, methanol;

khong tan trong nudc.

Hinh 3.11. Anh chup tinh thé BBV (dwéi KHV vdt kinh 40)

Ph6 khéi lwong ESI-MS xuit hién pic ion phan tir tai m/z 427 [M+H]"
cho phép xac dinh cong thirc phan tir 1a C3oHs,0 (M= 426).

Ph6 NMR chi ra rang hop chat nay 1a hop chét triterpenoid c6 khung lup-
20(29)-en. Pho 'H-NMR cho thiy tin hiéu ctia 7 nhém methyl CH; cong hudng
trong vung truong manh, trong d6 c6 6 nhém methyl bac ba CHj tai céc gia tri
on 0,97 (3H, s, H-23); 0,76 (3H, s, H-24); 0,84 (3H, s, H-25); 1,03 (3H, s, H-26);
0,94 (3H, s, H-27); 0,79 (3H, s, H-28) va mot tin hiéu CH; tai 1,68 (3H, br s, H-
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29) thudc nhanh isopropenyl. Tin hi¢u 2 proton thudc nhanh isopropenyl tai oy
4,68 (1H, d, J = 1,0 Hz, H.-30) va 4,56 (1H, d, J = 1,0 Hz, H,-30). Ngoai ra, tin
hi¢u tai 3,38 (1H, dd, J = 11,5; 5,0 Hz, H-3) khfmg dinh sy c6 mat cua mot
nhém oximethin (CH-O).

Bang 3.3. Dit liéu phé NMR ciia BBV1

C #8c[136] 5P DEPT 8¢ mult.(J=Hz)
1 38,7 38,76 CH,

2 27,5 27,46 CH,

3 79,0 79,03 CH 3,19 dd (11,5; 5,0)
4 38,9 38,89 C

5 55,3 55,36 CH

6 18,3 18,35 CH,

7 34,3 34,34 CH,

8 40,9 40,88 C

9 50,5 50,50 CH

10 37,2 37,21 C

11 21,0 20,97 CH,

12 25,2 25,21 CH;

13 38,1 38,11 CH

14 *42.9 42 87 C

15 275 27,49 CH;,

16 35,6 35,62 CH,

17 *43,0 43,03 C

18 *%48 .0 48,36 CH

19 **/8 3 48,01 CH 2,38 ddd (11,0;11,0;6,0)
20 150,9 150,97 C

21 29,9 29,90 CH,

22 40,0 40,03 CH,

23 28,0 28,01 CHs 0,97 s

24 15,3 15,38 CHs 0,76 5

25 **%16 1 16,13 CHs 0,835

26 *%%16 0 16,01 CHs 1,035

27 14,6 14,58 CHs 0,94s

28 18,0 18,03 CHs 0,79's

29 19,3 19,33 CHs 1,68s

30 109,3 109,33 CH, 4,68 5/4,56 s

#8c (lupeol) dweoe do trong CDCly 6 125MHz (BC) [136] * **, *¥* ¢4 thé b trao doi
3 do trong CDCly; ®125 MHz; 500 MHz.

Ph6 *C-NMR cua BBV1 bao gom tin hiéu cta 30 nguyén tir carbon. Phan
tich cac tin hiéu trén phd DEPT xé4c nhan duoc gom 7 carbon methyl (CH3), 11
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carbon methylen (CH,), 6 carbon methin (CH) va 6 carbon bic bon (C). Nhanh
isopropenyl dugc xac nhan boi cac tin hi¢u cia 1 carbon methylen tai & 109,33
(C-29) cung véi tin hiéu cua 1 carbon bac bdn tai & 150,97 (C-20) va 1 carbon
methyl 619,33 (C-29). Ngoai ra, tin hi¢u ctua 1 carbon oximethin tai 6 79,03 (C-
3) cho phép xac nhan c6 1 nhém hydroxyl trong phén tir ciia hop chit.

So sanh s6 liéu phd NMR cia hop chit BBV1 véi s6 liéu cua hop chét
triterpen khung lup-20(29)-en da biét 1a lupeol (38-hydroxylup-20(29)-ene) [136]
nhan dugc su phit hop hoan toan & tat ca cac vi tri twong ung (bang 3.3). Nhan
dinh nay duoc khang dinh thém khi xem xét dén hiang sb twong tac J clia proton
H-3. Proton H-3 c¢ong huong tai ¢ 3,19 (dd, J = 11,5; 5,0 Hz), tin hi¢u doublet
nay cho thay hang sb tuong tac J 16n vi vay H-3 & vi tri axial (a) hay alpha ()
dan t6i OH tai C-3 la equatorial (e).

Tir cac phan tich néu trén hop chat BBV1 dugc xac dinh 1a 34-hydroxylup-

20(29)-ene hay lupeol (hinh 3.12).
29

2019 21

Hinh 3.12. Cau triic héa hoc ciia BBV1 (lupeol).

s BBV2

Tinh chit: Hop chit BBV2 thu duoc dudi dang chat két tinh mau tring,
tinh thé hinh lang tru (Hinh 3.13). Tan trong cloroform, ethanol, methanol. Nhiét
do néng chay: 263-263,5°C.
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Hinh 3.13. Anh chup tinh thé BBV2 (dwéi KHV vt kinh 40)

Pho khéi lwong ESI-MS xudt hién pic ion phan tir tai m/z 427 [M+H]"
cho phép xac dinh cong thirc phan tir 1a C3oHs,0 (M= 426).

8

Phd 'H-NMR xuét hién tin hiéu ctua 8 nhém methyl trong d6 c¢6 7 nhém
methyl bac 3 tai 6 0,73; 0,87; 1,01; 1,05; 1,18; 0,95 va 1,00 ppm dudi dang cac
singlet va mot nhom methyl bac 2 tai 6 0,88 ppm dudi dang mét tin hiéu doublet
(J=7,0 Hz). Nhin chung, phd "H-NMR c6 dang phé caa mot hop chat triterpen.

Pho6 ®C-NMR xuét hién tin hi¢u ctia 30 carbon, trong d6 dua vao két qua
ctia cac phd DEPT cho thay hop chiat BBV2 ¢6 7 carbon bac bén tai & 212,82
(C-3); 42,59 (C-5); 37,21 (C-9); 39,46 (C-13); 38,07 (C-14); 29,75 (C-17);
27,92 (C-20); 5 carbon methin tai 6 59,21 (C-4); 52,84 (C-8); 59,21 (C-10);
30,25 (C-12); 42,59 (C-18); 10 carbon methylen tai 6 22,03 (C-1); 41,88 (C-2);
41,27 (C-6); 18,00 (C-7); 35,78 (C-11); 32,56 (C-15); 36,37 (C-16); 35,10 (C-
19); 32,18 (C-21); 39,00 (C-22); 8 carbon methyl tai 6 6,57 (C-23); 14,41 (C-
24); 17,69 (C-25); 18,40 (C-26); 20,00 (C-27); 32,56 (C-28); 34,78 (C-29);
31,86 (C-30). Trong do, tin hiéu ctia nhdm carbonyl (C=0) duoc xac dinh tai &
212,82 (C-3), tin hiéu mdt nhdém methyl bac 2 tai d¢c 6,57/54 0,88 (dd, J=7,0 Hz)

dic trung cho nhom methyl lién két v6i carbon C-4 cuia khung friedelan.
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Bang 3.4. Dit liu phé NMR ciia BBV?2

C 8 [93] 5P o2 mult, (J = Hz)
1 22,28 22,03 [1,68m/1,96 m
2 41,53 41,88  |2,29dd (7,5; 13,5); 2,39 ddd (1,0; 5,0; 13,5)
3 213,17 21282 |-

4 58,24 59,21 | 2,24 brd (7,0
5 42,14 4259 |-

6 41,30 4127 [127m/1,76 m
7 18,24 18,40 [ 1,39 m/1,49 m
8 53,12 52,84 [ 1,40m

9 37,45 3721 |-

10 59,50 59,21 | 1,53m

11 35,64 3578 [ 1,25m/1,45m

12 30,50 30,25 [1,34m

13 39,71 39,46 |-

14 38,31 38,07 |-

15 32,78 3256 |1,28m/1,45m

16 36,01 3537 |1,35m/157m

17 29,99 30,25 |-

18 42,81 4258 | 155m

19 35,35 3510 [1,22m/1,35m

20 28,18 27,92 |-

21 32,44 32,18 [1,30m/1,50 m

22 39,24 39,00 |0,96 m/1,50 m

23 6,81 6,57 |0,88d(7,0)

24 14,65 1441  [0,72s

25 17,94 17,99 [0,87s

26 18,65 18,40 [1,01s

27 20,25 20,00 [1,05s

28 31,77 32,18 [1,18s

29 35,01 3510 [0,95s

30 32,09 3186 [1,00s

2do trong CDCl3, ®125 MHz, © 500 MHz, *dc ciia friedelan-3-one [93].
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T cac dir kién phd néu trén cho phép du doan hop chat BBV2 la
friedelan-3-one. So sanh thém cac dit kién phé cta BBV2 voi hop chat
friedelan-3-one [93] dic biét 14 gia tri 8¢ va hing sb tuong tac J clia cic proton
ta thdy hoan toan trung khép. Nhu vay, hop chat BBV2 duoc khang dinh 1a
friedelan-3-one véi cong thirc phan tir 1a C3Hs00 (M= 426).

Hinh 3.14. Cau triic héa hoc ciia BBV?2 (friedelin)

++ BBV3
Tinh chat: Hop chat BBV3 thu dugc dudi dang chat két tinh mau vang
nhat, tan trong ethylacetat, ethanol, methanol. Nhiét dd néng chay: 217-218°C.

Hinh 3.15. Anh chup két tinh ciia BBV3
Pho khdi lwong ESI-MS xuat hién pic ion phan tir tai m/z 291 [M+H]"

cho phép xac dinh cong thirc phan tir 1a C;5sH1405 (M= 290).
Ph6 *C-NMR cta BBV3 xuét hi¢én tin hiéu cua 15 carbon cua mot hop

chat flavonoid. Tuy nhién khong c6 tin hiéu ctia nhém carbonyl ¢ ving trudng
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thap, déng thoi lai xuat hién tin hiéu CH, tai 8¢ 29,2 va hai tin hiéu carbon ndi
v&i nguyén tir oxy tai o¢c 79,8 va 8¢ 67,4.
Bang 3.5. Dit liéu phé NMR ciia BBV3

c | o | 8c*® | DEPT dn° mult. (J= Hz) HMBC (H—C)

2 | 7942 | 798 CH [4,83(1H,d) C3,4,9,1°,2°va6

3 | 6696 | 67,4 CH [4,20 (1H, m) C-10

4 | 2898 | 292 CH, 288 (1R,dd1=12,0:2.5 Ha) C-2,3,5,9,va 10
2,74 (1H,dd,J=12,0;4,5 Hz)

5 |157,56 | 157,9 C

6 | 9572 | 96,4 CH |5,96 (1H, m) C-7,8,va10

7 157,09 | 157,5 C

8 | 9626 | 959 CH

9 [15756 | 157,3 C

10 | 99,79 | 100,0 C

1” 132,23 | 1322 C

2’ 11547 | 1153 CH 6,99 (1H,d, J 1,5 Hz) C-2,3,va6’

3> [ 14540 | 1457 C

4 14528 | 1459 C

5 |11525 | 1159 CH [6,77 (m) C-I'vad

6 [11922 | 1194 CH [6,82(m) C2, 24,5

%do trong CD30D, 125 MHz, °500 MHz.

Dit lidu phd néu trén cho thiy ddy 1a mot hop chat flavan c6 nhom
hydroxy tai C-3 khong c6 nhém C=0 tai C-4 . Piéu nay duoc lam sang to hon
boi cac twong tac spin-spin cua cac proton H-2/H-3 va H-3/H-4 trén phd 'H-
NMR. Trén phd *H-NMR proton H-2 xuit hién 1a mot doublet tai & (ppm) 4,83
(J=7,5 Hz), proton H-3 xuat hién 13 mot multiplet tai & 4,19 va hai proton H-4
xuat hién duéi dang hai tin hiéu doublet ciia mot doublet tai & 2,74 (dd, J =
16,0; 2,0 Hz) va 2,88 (dd, J = 16,0; 4,5 Hz) chitng t6 nhom OH tai C-3 va c0
cau hinh a-OH (trong trudng hop cu hinh 3-B-OH nhu hop chat catechin [221]
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thi hai tin hiéu proton H-4 ¢6 twong tac spin-spin voi H-3 véi cac gia trj hing sb
tuong tac la J=8,4 Hz va J = 5,5Hz). Ba tin hiéu tai 6 (ppm) 6,99 (d, J =1,5 Hz);
6,78 (d, J = 8,5 Hz) va 6,82 (dd, J=8.0; 1,5 Hz) chimg t6 vong B di bi thé tai
cac vi tri 1°,3”,4”. Ngoai ra, tin hiéu doublet tai d(ppm) 5,96 (2H, d, J=1,5 Hz)
ching t6 hai prpton nay nam & vi tri meta v6i nhau va phu hop véi H-6 va H-8
cua vong A.

Nhitng dit liéu phd trén cing véi sy phan tich so sanh cac gia tri hang sb
tuong tac J v4i cac gia tri twong Gmg cua epicatechin [221] cho thiy hop chat
BBV3 la 3,3',4'5,7-pentahydroxyflavan (epicatechin) véi cong thirc phan ti la
C1sH1406. Két qua nay duoc khing dinh thém bang két qua phd khéi luong vai
su xuat hién cac pic ion tai m/z 291 [M+H]" trén pho ESI-MS.

Két qua so sanh cac dir kién phd BC-NMR ctia BBV3 voi epicatechin
[221] (Bang 3.5) cling hoan toan phu hop. Phd HMBC ciing duoc thyc hién va
cac tuong tac HMBC nhan dugc hoan toan khéng dinh ciu tric cua BBV3 la
epicatechin nhu mé ta trén hinh 3.16. Py 1 lan dau tién epicatechin dugc phan

1ap tr vo than cay Gao.

Hinh 3.16. Cdu triic héa hoc va mét sé tuwong tac HMBC ciia BBV3
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“ BBV4

, ; ; 2L N
Tinh chat: Hop chat BBV4 . - A :‘-, N P
AN \'. .. :’ ¥, \\ _:. v-'b i-
thu dugc dusi dang tinh thé hinh { 7 NSRS, AN Y
. . R evhooaue: > NE ' '
kim, mau vang nhat, tan trong B S T RS Xl o
. n A , K4 ,/ ;"--J,"f‘l “.\;7",\ LN
methanol, ethanol. Nhiét d nong By AT 2\ AN A
TR R T AR . - Rd N\
q N W2 [\ 1A
chay: 175 - 177°C. \.‘ g R 5y i ( e e 1|
LIRS R N K
as’ ™ v f t.,b‘“"l'.- A\ B

(dw6i KHV vt kinh 10)

Pho khéi lugng ESI-MS xuat hién pic ion phan tir tai m/z 289 [M-H]" két
hop v6i phdé *H-NMR va *C-NMR c6 thé du doan cong thirc phan tur 1a
C1sH1406 (M=290).

Bang 3.6. Dit liéu phé NMR ciia BBV4

C | §dele 5P DEPT 81 mult. (J= Hz)
2 81,0 82,88| CH 4,57 d (7,5)

3 66,4 68,83| CH 3,99 m

4 27,7 2851| CH, 2,53 dd (16,0; 8,5); 2,88 dd (16,0; 5,5)
5 156,1 | 157,58 C ;

6 95,3 96,35| CH 5,87 d (2,5)

7 156,4 | 157,85 C -

8 94,0 9556 | CH 5,94 d (2,5)

9 155,3| 156,93 C -

10 99,2 | 100,87 C -

1 130,7 | 132,28 C -

2 1145| 11529| CH 6,86 d (1,5)

3 1448 | 146,26 C ;

4 1448 | 146,26 C ;

5 1151 | 116,11| CH 6,77 d (8,0)

6' 118,4| 120,04| CH 6,74 dd (8,0; 1,5)

3 do trong CD3 OD, ® 125MHz, © 500MHz,
9 do trong DMSO, ¢ 150MHz.

Ph6 "H-NMR xuét hién tin hiéu cta hai proton & vi tri meta v6i nhau tai &
5,87 (1H, d, J = 2,5 Hz, H-6); 5,94 (1H, d, J = 2,5 Hz, H-8), dong thoi phd "H-

NMR ciing xac dinh su xuét hién cua mot vong thom thé kiéu 1, 3, 4 boi cac tin
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hiéu & 6,86 (1H, d, J = 1,5 Hz, H-2"),; 6,77 (1H, d, J = 8,0 Hz, H-5"); 6,74 (1H,
dd, J =8,0; 1,5 Hz, H-6'). Ngoai ra con xuét hién tin hiéu ciia mot nhom methin
tai 6 4,57 (1H, d, J = 7,5 Hz, H-2), mdt proton ndi voi oxy tai 0 3,99 (1H, m, H-
3) va hai proton cia nhém methylen tai 6 2,53 (1H, dd, J = 16,0; 8,5 Hz, H,-4);
2,88 (1H, dd, J = 16,0; 5,5 Hz, H,-4).

Ph6 ®C-NMR xuét hién tin hiéu ctia 15 nguyén tir carbon trong d6 tin
hiéu ctia hai nhom methin tai 6 82,88 va 68,83 la phu hop vai vi tri C-2 va C-3
ctia khung 3-hydroxyflavan. So sanh cac dir kién phd cua hop chit BBV4 véi
cac dir kién phd cua chat (+)-catechin [66] thay c6 su phu hop hoan toan. Nhu
vay BBV4 14 (+)-catechin (Ci5H1406) ¢6 cAu triic nhu hinh 3.18.

OH

OH
\\\\\\ @

Hinh 3.18. Cdu triic héa hoc ciia BBVA4.

s BBV5

Hop chat BBV5 la chat bot mau tring, dang v6 dinh hinh. Nhiét d6 ndng
chay: 203-205°C. Tan trong methanol, ethanol, ethyl acetat, khong tan trong
nuadc.

Trén phé 'H-NMR va ®*C-NMR cua BBV5 xuat hién cac tin hiéu dic
trung cho sy c6 mat cia mot phan t& duong tai oy 4,12 (1H, d, J = 7,5 Hz,
proton anome) va d¢c 103,43 (carbon anome); mot nhom amid ciling dugc nhan
dién tai oy 7,55 (1H, d, J = 9,5 Hz, NH) va 5¢ 173,75 (-NH-C=0); céc proton
methylen cua mach dai tai &y 1,23 -1,28 (32H, br s) va &¢ 22,0 - 31,22 ppm, 2
nhom methyl tai 6 0,84 (6H, t, J = 7,0 Hz) va &¢ 13,85 (%2) tin hiéu proton ctia
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2 nhom methyl nay dang triplet chtng t6 n6 lién két truc tiép véi nhom CH, hay
n6 chinh 13 vi tri lién két cudi cung ctia 2 mach dai. Ngoai ra, 2 proton olefin
dugc xac dinh 6y 5,30 (1H, dd, J = 15,5; 6,5 Hz) va 5,36 (1H, dd, J = 15,5; 6,5
Hz), 8¢ 129,63 va 130,20 ppm ndi doi dugc xac dinh 1a trans vi c6 hang s6 J =
15,5 Hz; 3 nhém methin gin véi nguyén tir oxy tai 8y 3,83 (1H, m): 3,84 (1H,
m) va 4,17 (1H, t, J = 5,5 Hz). Céc dit kién phd nay goi ¥ rang hop chat BBV5
la mdt cerebroside [152]

Bang 3.7. Dit liéu phé NMR ciia BBV5

a,b ac 1 HMBC

C dc [152] dc DEPT 812¢ (J= Hz) (Ho O)

1 68,1 68,80 CH, [3,83m/3,64m 2,3.1"

2 496 49 84 CH 409m

3 737 7415 CH [417t(5,5)

4 70,8 70,52 CH |3 .84m 2.3,6

5 338 3428 CHz |149m/1,60m 3,7

7&10 | 26,3:264 | 266:269 | CH2 |193m 8,9

8/9 128,9 129,63 CH 15,30 dd (6,5;15,5) 7,10
/8 1292 130,20 CH 5,36 dd (6,5;15,5) 7.1
NH - ; 7,55 d (9,5)

1 174,0 173,75 c |-

2 70,9 70.89 CH [383m 3/

3/ 33,8 34.28 CH, [1,49m /1,60 m 2 4
1" 102,7 10343 CH |4,12 (1H, d, J=7,5Hz2) 1

2" 726 73.39 CH [2,92 (1H, brt, J=8,0 Hz) 17, 3"
3" 75.9 76.45 CH [3,14 (1H, br dd, J=9,0; 5,0 Hz) | 2", 4"
4" 69.5 69,96 CH 3,04 (1H, m) 6"

5" 75.6 76,84 CH 3,08 (1H, br dd, J=9,5; 4,5 Hz)

6" 61.0 61,01 CH, 3,67 (LH, m) /3,43 (1H, m)
CH; 13,2;13,3 | 13,85(x2) | CH; |0,85t(6,5)

(CHa)n | 21,7-31,6 | 22,0-31,22| CH. [1,23brs 8(9), 4

do trong DMSO, °125 MHz, °500 MHz

TAt ca cac vj tri cia BBV5 duge gan theo cac dir li¢u phé) NMR hai chiéu
1a HSQC va HMBC (hinh 3.19, bang 3.7). Phén tich chi tiét cac tuong tac trén
phé HMBC cua H-1 sang C-2 (6 49,84)/C-3 (5 74,15)/C-1" (5 103,43); H-4 sang
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C-2 (0 49,84)/C-3 (& 74,15)/C-6 (5 22,00); H-8 (9) sang C-7 (& 26,6); C-10 (&
26,9); H-2' sang C-3' (5 34,28); H-3' sang C-2’ (6 70,89) va H-1" sang C-1 (&
68,80) di khang dinh vi tri cia cdc nhém hydroxyl tai C-3, C-4 va C-2', don vi
duong dugc xac dinh ndi véi C-1. Pon vi duong duoc xac dinh 1a duong B-D-
glucosyl thong qua nhan dién bo s6 liéu *H-MNR va *C-NMR ciing nhu so sanh
voi tai liéu [152] (bang 3.7).

24 OH

18

Hinh 3.19. Cau triic héa hoc va mot s6 twong tac HMBC cua BBV5S

m/z: 718,3 m/z: 691,4

m/z: 682,6

18 | o T (2)

SN NN NN : L0
NCI

m/z: 300,3

3 ZoH Y

Hinh 3.20. Mot 6 manh phdn tir chinh trén phé khéi ciia BBV5
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Pé x4c dinh chinh x4c do dai mach carbon va vj tri ciia ndi doi trong phan
tr hop chat BBV5, pho khéi luong da dugce do. Trén phd ESI-MS xuét hién pic
ion phan tir tai m/z 845,3 [M+H]" tuong tmg véi cong thirc phan tir CagHgsNO1g
(M=844). Trén pho khdi luong ban manh xuat hién pic ion manh tai m/z 682,6
[m;+H- CgH1105]" twong tng cong thitc Cy4oHgzsNOs; phan tir BBV5 bi cit manh
¢ vi tri 1 (hinh 3.20); pic ion manh tai m/z 300,3 twong Gng va&i cong thirc
C1sH303; phan tir BBV5 bi cit tai vi tri 1 va 2 ching té mach chinh cia BBV5
c6 18C, mach con lai c6 24C. Pic ion manh tai m/z 718,3 [my+H- CoHyg]"
tuong tng voi cong thirc C3gH7sNO; phan tor BBVS bi cat manh & vi tri 3; pic
ion manh m/z 691,4 [ma+H- C11Hy]" twong tmg véi cong thire C7H73NOyo phan
tir BBV5 bi cat manh & vi tri 4. Tir vi tri cat ctia 2 manh phan tir suy ra nbi doi
dugc xac dinh & vi tri C8/C9. Tur tat ca cac phan tich néu trén, cung véi sd lidu
pho khdi luwong ESI-MS cho phép khang dinh hop chit BBV5 1a mot
cerebroside c6 cong thirc phan tir CagHgsNO1g ¢6 ciu trac nhu hinh 3.19 va cé
tén goi la momor-cerebroside | [152].

“ BBV6

Tinh chat: Hop chit BBV6 thu duoc dudi dang bot mau trang. Soi dudi

KHYV, vat kinh 40 c¢6 hinh lang tru dai (Hinh 3.21). Nhiét d6 nong chay: 283-

284°C. Tan trong cloroform, it tan trong methanol.

Hinh 3.21. Anh chyp tinh thé BBV6 (duwdi KHV vdt kinh 40)
Pho khéi lugng ESI-MS cho pic ion méanh tai m/z 397,3 [m+H-CgH1,06]"
va pic ion phan tir 1a 575,3 [M-H] tuong Gng vi cong thirc phan tir CzsHgoOs.
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Ph6 'H-NMR cua BBV6 cho thiy su c6 mit ciia mot hop chat co khung
sterol dic trung bdi cac tin hiéu ctia hai nhom thé methyl bac ba & 0,68 (s, H-
18); 8 0,96 (s, H-19), ba nhom thé methyl bac hai & 0,91 (d, J=6,5 Hz, H-21); &
0,83 (d, J=7,3 Hz, H-29), § 0,81 (d, J=6,8 Hz, H-28) va mot nhom thé methyl
bac mot & 0,84 (t, J=7,6 Hz, H-26). Trén pho ciing xac nhan sy c6 mat ctia nhom
B-OH tai C-3 § 3,43 (m, H-3) va mot ndi doi tai C-5/C-6 & 5,32 (1H, br s, H-6).
Su xuét hién mot phan tr dudng glucosyl ciing dugc xac dinh trén phd *H-NMR
bdi tin hiéu ctia proton amome tai 6 4,22 (d, J = 8,0 Hz, H-1).

Phd *C-NMR ctia BBV6 xuét hién 35 tin hiéu carbon. Trong d6 29 tin
hi€u duoc xac dinh 1a thudc vao mot khung sterol tai & 36,79 (C-1); 29,22 (C-2);
76,94 (C-3); 38,29 (C-4); 140,42 (C-5); 121,11 (C-6); 31,33 (C-7); 31,38 (C-8);
49,58 (C-9); 36,16 (C-10); 20,55 (C-11); 39,33 (C-12); 41,81 (C-13); 56,14 (C-
14); 23,80 (C-15); 27,73 (C-16); 55,42 (C-17); 11,61 (C-18); 18,90 (C-19),
35,43 (C-20); 18,56 (C-21); 33,33 (C-22); 25,47 (C-23); 45,13 (C-24); 28,70
(C-25); 19,63 (C-26); 22,59 (C-27); 19,03 (C-28); 11,73 (C-29). 6 tin hi¢u con
lai 1a cia mot duong glucose véi cac tin hiéu dac trung cia cac carbon ndi voi
nguyén tu oxy [4 x CH-O tai 6 73,42 (C-2'); 76,67 (C-3'); 70,08 (C-4'); 76,67
(C-5'); CH,OH tai 6 61,07 (C-6')], carbon anomeric tai 6 100,8 (C-1").

Hinh 3.22. Céu triic héa hoc ciia BBV6
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Bang 3.8. Di# liéu pho NMR cua BBV6

C | 8c[75] 5.2 | DEPT 81 mult (J=Hz) HMBC(H—C)
1 36,84 36,79 | CH, |1,00(m)
2 29,27 2922 | CH, [1,30(m)
3 76,90 76,94 | CH |[3,43(1H, m) 1
4 38,30 3829 | CH, [235(m)
5 | 140,43 | 140,42 C
6 | 12121 | 12111 CH [5,32(1H,brs) 4,8, 10
7 314 3133 | CH, |[1,94(m)
8 31,4 31,38 CH [1,43(m)
9 49,60 49,58 CH [0,91 (m)
10 36,21 36,16 C
11 20,61 2055 | CH, |[1,49(m)
12 40,20 39,33 | CH, |0,97 (m)
13 41,85 41,81 C
14 56,18 56,14 | CH |[0,99 (m)
15 23,87 2380 | CH, [1,55(m)
16 27,81 27,73 | CH, [1,22(m)
17 55,43 55,42 CH [1,01(m)
18 11,67 1161 | CHs; |0,68(3H,5) 12,13, 14, 17
19 18,93 18,90 | CHs; 0,96 (3H, s) 1,5,9,10
20 35,50 35,43 CH [1,34(m)
21 18,62 1856 | CHs; |0,91(3H,d,6,5) 17, 20, 22
22 33,34 3333 | CH, |1,01(m)
23 25,40 2547 | CH, |[1,16(m)
24 45,13 45,13 CH [0,92 (m)
25 28,68 2870 | CH, |[1,49(m)
26 19,72 19,63 | CH; |0,84 (3H,t,7,6) 25
27 22,60 22,59 CH [1,26 (m)
28 19,10 19,03 | CH; |0,81(3H,d,6,8) 24,27, 29
29 11,79 11,73 | CH; |0,83(3H,d, 7,3) 24,27, 28
1" | 100,79 | 100,79 CH [4,22(1H, d, 8,0) 3
2’ 75,45 73,42 CH [2,90 (m)
3 76,75 76,67 CH [3,12(m)
4 70,05 70,08 CH [3,02(m)
5’ 76,75 76,67 CH |[3,07(m)
6’ 61,06 61,07 | CH, |3,40(m) 3,64 (dd, 6,0;10,0)

S [75] do trong DMSO. ®do trong DMSO. P125 MHz. °500 MHz
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Thong qua céc tuong tac truc tiép H-C trén phd HSQC, do chuyén dich
hoa hoc ciia cac carbon duge gan véi cac proton twong tng. Trén phd HMBC,
tin hiéu twong tac gitra proton anome 6 4,22 (1H, d, J = 8,0 Hz, H-1") véi
carbon & 76,94 (C-3) cho phép xé4c dinh vi tri lién két ciia don vi duong. Tuong
tac gitra proton olefin 6 5,32 ppm véi carbon 6 38,29 (C-4)/ 31,38 (C-8)/ 36,16
(C-10) cho thdy mét nbi doi duoc xac dinh tai C5/C6. Cac twong tac HMBC chi
tiét khac duoc liét ké trong bang 3.8 va hinh 3.23. Tir nhiing dit kién pho trén
két hop véi so sanh s6 liéu phd *C-NMR cuia hop chat daucosterol néu trong tai
liéu [75] ta thdy hoan toan phu hgp. Nhu vay, BBV6 duoc xic dinh la

daucosterol, mot hop chat khd phd bién trong cdc loai thuc vat.

Hinh 3.23. M{t s6 twong tac HMBC chinh ciia hop chdt BBV6

s BBV7

Hop chat BBV7 thu dugc dudi dang tinh thé hinh kim mau tring c6 diém
nong chay 170-171°C.

Pho khdi lugng ESI-MS cho pic ion phan tir m/z 395,3 [M+H-H,O]" twong
ung voi cong thirc phan tir 1a CyoHygO (M=412).

Phd '*H-NMR cho théy su ¢ mit cua hai nhom thé methyl bac ba & 0,84

(s, H-18); & 1,03 (s, H-19), ba nhém thé methyl bac hai & 0,91 (d, J = 6,5 Hz, H-
21); & 0,81 (d, J = 6,8 Hz, H-28); § 0,69 (d, J = 9,5Hz, H-29) va mdt nhom thé
methyl bac mét & 0,84 (t, J = 8,5Hz, H-26). Trén phé cling x4ac nhan sy c6 mat
ctia nhom S-OH tai C-3 & 3,53 (m, H-3) va hai cip nbi doi tai C-5/C-6 & 5,35
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(1H, br d, J=3,5 Hz, H-6); C-22/C-23 & 5,15 (1H, dd, J=15,0; 8,5 Hz, H-22);
5,02 (1H, dd, J =15,05; 8,5 Hz, H-23).
Bang 3.9. Dit liéu phé NMR ciia BBV7

C 8c[72] 8P DEPT §2C
1 37,21 37,26 CH,
2 31,62 31,66 CH,
3 71,81 71,82 CH 3,53 (1H, m)
4 42,29 42,30 CH,
5 140,72 140,76 C
6 121,71 121,73 CH 5,35 (1H, br d, 3,5)
7 31,87 31,90 CH.
8 31,87 31,90 CH
9 50,08 50,16 CH
10 36,48 36,52 C
11 21,07 21,09 CH,
12 39,64 39,78 CH.
13 42,29 42,30 C
14 56,83 56,87 CH
15 24,34 24,37 CH.
16 28,92 28,93 CH.
17 55,90 56,05 CH
18 12,03 11,99 CHs [0,84(3H,5)
19 19,38 19,41 CHs [1,03(3H,5)
20 40,50 40,51 CH
21 21,05 21,22 CHs [0,91(3H,d,6,5)
22 138,32 138,33 CH 5,15 (1H, dd, 8,5, 15,0)
23 129,22 129,27 CH 5,02 (1H, dd, 8,5, 15,0)
24 51,21 51,24 CH
25 31,87 31,90 CH,
26 21,20 21,22 CHs [0,84(3H,1,8,5)
27 25,40 25,42 CH
28 18,95 19,04 CHs [0,81(3H,d,6,8)
29 12,25 12,26 CHs: [0,69 (3H,d,9,5)

* & ciia stigmasterol do trong CDCl3 [72], @ Po trong CDCls, ®125 MHz, “500 MHz
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Phd C-NMR cua BBV7 xuit hién 29 tin hiéu duoc xac dinh la thudc vao
mot khung sterol. Can clr vao nhimg tin hiéu trén cac phd DEPT ta thay co6 6
nhom methyl tai & 11,99 (C-18); 19,41 (C-19); 21,22 (C-21); 21,22 (C-26);
19,04 (C-28); 12,26 (C-29); 9 nhém methylen tai 6 37,26 (C-1); 31,66 (C-2);
42,30 (C-4); 31,90 (C-7); 21,09 (C-11); 39,78 (C-12); 24,37 (C-15); 28,93 (C-
16); 31,90 (C-25); 11 nhém methin tai & 71,82 (C-3); 121,73 (C-6); 31,90 (C-
8); 50,16 (C-9); 56,87 (C-14); 56,05 (C-17); 40,51 (C-20); 138,33 (C-22);
129,27 (C-23); 51,24 (C-24); 25,42 (C-27) va 3 carbon bac bon tai § 140,76 (C-
5); 36,52 (C-10); 42,30 (C-13).

Dua vao cac sb liéu phd NMR va ESI-MS, BBV7 duoc xac dinh 1a
stigmasterol. Két hop so sanh phdé *C-NMR giita BBV7 va stigmasterol [72]
thay hoan toan phu hop tai cac vi tri tuong tmg. Nhu vay, BBV7 duogc xac dinh

la stigmasterol.

HO

Hinh 3.24. Cdu triic héa hoc ciia BBV7 (stigmasterol).

“ BBV8
Hop chiat BBVS8 nhan duoc dudi dang chat dau khong mau.
Phé khéi luong ESI-MS cho pic ion phan ti m/z 371 [M+H]" tuong tmg
véi cong thire phan tir 1a Cy,Hy,04 (M=370).
Ph6 'H-NMR xuét hién tin hiéu doublet tai &y 4,03 (J=5,5 Hz) dic trung
cho 1 proton gan vao carbon ndi véi nguyén tir oxy. Tin hiéu doublet ndy cho

thay bén canh nguyén tir C ndy la mot nhém CH. Ngoai ra, trén phd con xuat
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hién tin hi€u cua hai nhom methyl tai 64 0,93 (6H), mot proton ctia nhéom
methylen tai o6y 1,60, con lai 1a cac tin hiéu cua 6 nhom CH, c6 d6 dich chuyén
hoa hoc trong khoang tir 6 1,31 dén 1,67

Ph6 *C-NMR xuat hién tin hiéu cua 11 nguyén tir C trong d6 tin hiéu tai
oc 175,26 dac trung cho nhém carboxylat, tin hi€éu nhém oxymethylen tai dc
67,72; tin hiéu 1 carbon CH tai 6¢c 40,24; 2 nhom methyl tai d¢c 44,38 va 11,38
va 6 tin hi¢u CH; khac tai d¢c 34,78; 31,62; 30,11; 25,56; 24,03 va 24,94. C4c tin
hiéu nay duoc xac dinh thong qua phd DEPT 90 va DEPT 135.

Pho HSQC xac dinh céc gia tri d6 dich chuyén héa hoc cua timg proton
gin véi carbon twong tmg. Két qua dugc chi ra trén bang 3.10. Viéc xac dinh
cau trac cuia BBV8 duoc bat dau tir nhom carboxylat (-COO’), trong d6 lién két
ester phtl hop véi gia tri 8¢ 67,72 cta nhom CH,-O. Pdng thoi bén canh nhém
nay la mot nhém CH do tao thanh tin hi¢u doublet cia nhom CH,-O, tuc la co
su r€ mach nhanh tai vi tri CH-2’. Tur twong taic HMBC cua CHs- 8’ (64 0,93)
v6i carbon HC-2’ (3¢ 40,24) va v6i C-7” (8¢ 24,94), khang dinh mot nhanh ndi
vao nhém CH nay 1a -C,Hs, nhanh con lai duoc xac dinh bang twong tac cua H-
17 (64 4,03) voi C-3” (8¢ 31,62) va tuong tac cia nhdm CH3-6’(5y 0,93) véi C-5’
va C-4’. Nhom nay dugc xac dinh 1a -C4Hy. Con lai hai nhom CH, tai d¢c 34,78
va 25,56 trong d6 tin hiéu cong huong tai d¢c 34,78 da dich chuyén vé phia
truong thap hon do nam sat voi carbon C=0, tin hiéu tuong tac cia HMBC cua
H-2 (0y 2,36) vo1 C-3 (&¢ 25,56) cling duoc xac dinh. Nhu vay cong thac du
kién 1a C1;H»0,. Theo cong thic, véi mot sb 16 H (21 H) thi trong phén tir phai
chtra mot sd 1é nguyén tir N. Tuy nhién, cac dir liéu phd NMR néu trén khdng
thé hién su c6 mait cua nguyén t N trong phan tr. Nhu vay, kha nang ton tai 1
phan ttr co tinh dbi xtmg voi cong thie ddy du 1a CpHgp04 Du doan nay dan

dan duoc khang dinh bang phd khéi luong.
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Bang 3.10. Dir liéu phé NMR cua BBVS

C Chemadraw 5,0 | §:*° | DEPT RS HMBC (H-C)
1 (6) 172,0 17526 |C
2 (5) 333 3478 [CH, [2,36(m) 1.3
3 (4) 24,8 2556 |CH, |1,67(m) 1
1’ (17) 711 67,72 |CH, |4,03( J=55Hz) |[1,2°3,7
2°(27) 37,3 40,24 | CH, [1,60(m) 1.8
3’ (37) 30,6 3162 [CH, [1,32(m)
4 (47) 30,0 30,11 [CH, [1,33(m) 6’
5 (57) 23,4 2403 |[CH, [1,34(m)
6’ (6”) 15,0 1438 |CHs; |0,93(t,J=6,5Hz) |45
7 (7) 24,0 2494 |CH, |1,40(m) 1’8
8> (8”) 11,5 11,38 |CHs; |0,93(t J=6,5Hz) |27’

%do trong CD30D, 125 MHz, °500 MHz.

Tir cac két qua phan tich pho trén, BBVS dugc xac dinh 1a Bis (2-ethyl
hexyl) adipat hay con goi la diethylhexyl adipat, con dugc goi la FlexolA26.

Pay 1a 1an dau tién hop chat nay duoc phat hién tir vo cdy Gao.

Hinh 3.25. Cau triic héa hoc ciia BBVS

3.2.3.2. Nhén dang cdc hop chit phan lap tiv ld

C6 3 hop chat phan 1ap duoc tir 14 1a BBL1, BBL2 va BBL4 duogc xac
dinh 1an luot 1a daucosterol (BBV6), stigmasterol (BBV7) va lupeol (BBV1) di

phan 13p dugc va nhan dang & vo than. Sau day 1a cac chat con lai (BBL3,

BBL5, BBL6 va BBL7):
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< BBL3
Tinh chat: Hop chat
BBL3 phan l1ap duoc dudi dang
tinh thé mau vang. Tan trong P
methanol, ethanol néng; khong

tan trong n-hexan.

Hinh 3.26. Anh chup tinh thé BBL3
(dwoi KHV vat kinh 40)

Pho khéi lugng ESI-MS xuét hién pic ion phan tir tai m/z 423 [M+H]"
tuong tng véi cong thire phan tr 1a Ci9H1301; (M = 422).

Pho NMR chi ra rang hop chat nay co cau trac dang xanthone C-
glucoside. Phd 'H-NMR cho thiy tin hiéu 3 nhém methin (CH) cta vong benzen
cong huong trong vung trudng yéu &y 6,35 (s, H-8); 6,79 (s, H-11) va 7,33 (s,
H-14). Tin hiéu proton tai oy 13,85 ctia nhom hydroxyl dic trung dinh vao C-5.
Ngoai ra, tin hi€u cua mdt proton anome cua phan tor duong dugc xac dinh tai oy
4,58 (1H, dd, J = 9,5 Hz, H-1'), hang sd tuong tac J=9,5 Hz goi ¥ ddy 1a mot
duong nbi C-C.

Ph6 *C-NMR cua BBL3 bao gdm tin hiéu cta 19 nguyén tir carbon. Phan
tich cac tin hiéu trén phé DEPT xac nhan duoc g@)m 10 carbon bac 4 (C), 1
carbon methylen (CH,) va 8 carbon methin (CH). Trong d6 c6 3 carbon methin
cua vong thom; 10 carbon béac 4 cuia khung xanthone. Nhanh duong dugc xac
nhan béi cac tin hi¢u cua 1 carbon anome cung voi tin hi¢u cia 4 carbon methin
va tin hi¢u cia 1 nhom methylen dac trung cho phan tir duong glucose. Tu

nhig dir kién phd trén cho phép du doan hop chat BBL3 14 mangiferin.
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Bdng 3.11. Dit liéu phé NMR ciia BBLS3.

C | *8c[223] 5P & mult. 3 =Hz) | HMBC (H—C)
2 150,9 | 151,15 -
3 111,8 | 110,88 -
4 179,2 | 178,86 -
5 161,8 | 161,74 -
6 107,7 | 107,33 -
7 163,9 | 163,76 -
8 93,4 9325 [6,35s 6,7,9, 10
9 156,3 | 156,15 -
10 1014 | 101,21 -
11 102,7 | 102,21 |6,79s 2,3,12,13
12 154,1 | 155,46 -
13 1438 | 144,13 -
14 108,2 | 107,49 |7,33s 2,4,12,13
1’ 73,2 73,11 |4,58d(9,5) 56,72,5
2! 70,4 70,25 | 4,05t (9,5) 1,3
3! 79,0 78,98 |32l m
4 70,7 70,62 |3,14m 3,56
5’ 81,6 81,52 |3,17m
6’ 61,6 61,47 | 3,67 brd (11,0; 2,5) 4
3,41 dd (11,0; 6,0)
5-OH 13,85 s 5,6, 10

*& (mangiferin) do trong DMSO [223], 2: do trong DMSO; °: 125 MHz; ¢: 500 MHz

So sanh s6 liéu phd NMR ctia hop chat BBL3 véi s6 lidu cuia mangiferin
[223] nhan dugc sy pht hop hoan toan & tit ca cac vi tri twong Gng (xem bang
3.11). Nhan dinh nay duoc khang dinh thém khi xem xét phd HSQC, HMBC.
Trén phd HSQC, proton H-8 (C-8, 8¢ 93,25) cong hudng tai 8y 6,79 (1H, s), tin
hiéu nay dang singlet cho thiy day la vong thom thé 5 vi tri. Proton H-11 cong
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hudng tai oy 6,35 (C-11, o¢c 102,21), dudi dang tin hi€u singlet; proton H-14
cong hudng tai oy 7,33 (C-11, o6¢c 102,21), ciing dudi dang tin hi¢u singlet. Mat
khac, twong tac HMBC cua H-11 véi C-2 (8¢ 151,15)/C-3 (8¢ 110,88)/C-12 (dc
155,46)/C-13 (d¢ 144,13) va tuong tac HMBC cua H-14 véi C-2 (8¢ 151,15)/C-
4 (8¢ 178,86)/C-12 (8¢ 155,46)/C-13 (8¢ 144,13) cho phép khang dinh day 1a tin
hiéu ctia 2 proton cia vong thom thé 4 vi tri. Trir di 6 nguyén tir C ctia phan tir
duong glucose con lai 13 nguyén tir C ctia phan aglycon nhu vay phan aglycon
hoan toan phu hop véi khung xanthone. Vi tri dinh dudng glucose dugc xac dinh
dwra vao twong tic HMBC giita H-1' cia dudng véi C-5 cta phan aglycon (hinh
3.27).

Hinh 3.27. Mot s6 twong tdc chinh ciia hop chat BBL3.

Tu tat ca cac phan tich néu trén, hop chat BBL3 dugc x4c dinh 1a
mangiferin mot hop chét di dugc phan lap tir ciy Gao [209].

Hinh 3.28. Céu triic hod hoc ciia BBL3.
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< BBL5
Tinh chat: Tinh thé hinh lang tru dai, khong mau. Nhiét d6 nong chay:
290 — 292°C
' A |

h \#)jﬁ
Hinh 3.29. Anh chup tinh thé BBL5 (ducéi KHV vt kinh 40)

Pho khoi luong ESI-MS xuat hién pic ion phan tir m/z 469 [M+H]" twong
ung voi cong thire phan tir la Cs,Hs,0, (M = 468).

Phd 'H-NMR cua BBL5 c6 dang mdt hop chét triterpen ndm vong véi su
xuat hién tin hiéu singlet cia 9 nhom methyl bac ba tai 5 0,88 (3H); 0,86 (3H);
0,95 (3H); 0,82 (3H); 0,91 (6H); 0,96 (3H); 1,10 (3H) va 2,05 (3H). Trong d6 co
1 nhém methyl cong hudng & ving truong thap (8y 2,05/8¢ 21,09) va 1 tin hiéu
S¢ 171,45 goi y BBLS5 ¢6 nhém acetyl. Cac nhom methyl bac ba con lai dudi
dang singlet dic trung cho khung taraxeran. Ngoai ra, trén phd con xuat hién tin
hiéu 1 proton olefin tai oy 5,54 (dd, J = 8,0; 3,0 Hz) va do su ¢6 mat ciia nhém
acetyl nén proton H-3 c6 sy dich chuyén vé phia trudng thap &y 4,46 (dd, J =
11,5; 5,0 Hz).

Phd “*C-NMR xuét hién tin hiéu cta 32 nguyén tir carbon. Phd DEPT cho
thay hop chéat nay c6 8 carbon bac bon (tai & 38,83; 37,74; 35,62; 37,22; 37,40;
28,62; 157,83 va 171,45), c6 5 carbon bac ba (tai 6 81,24; 55,49; 48,59; 116,80
va 49,04), c6 10 nhom CH, (tai 6 37,53; 23,28; 18,52; 36,50; 17,35; 34,95;
37,22; 41,06; 33,52 va 32,93) va c6 9 nhom methyl (tai & 16,37; 27,77; 15,30;
29,72, 25,74, 29,63; 33,13; 21,09 (x2). Cac tin hiéu cdng huong tai 6 171,45 (C)
va 21,09 (CH3) khing dinh sy c6 mit 1 nhém acetyl; cac tin hiéu cong hudng tai
§ 157,83 (C) va 116,80 (CH) khang dinh su ¢6 mat cta 1 ndi doi bi thé ba lan tai
C-14/C-15 cua khung taraxeran.
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Trén phd BBC-NMR cta BBL5 c6 su xut hién tin hiéu nhom oximethin tai
81,24 (CH) bi dich chuyén manh vé phia truong thap do lién két voi nhom
acetyl. Bén canh d6, cin ctr vao nhimng tuong tac trén phd HSQC va phé HMBC
nhom acetyl duoc khang dinh ndi véi C-3 boi cac twong tac HMBC tir cac
proton H-3 (6 4,46) voi C-31 (8 171,45) va tuong tac HMBC cua proton H-23 (6
0,86) va H-24 (5 0,88) vai carbon oximethin C-3 (& 81,24). Tuong tac gitta
proton H-27 (5 1,01) voi C-18 (8 49,04) va C-19 (5 41,06) cho phép khang dinh
BBL5 c6 nhdm CHs tai vi tri C-13 dac trung cho khung taraxeran. Vi tri cua lién
két doi tai C-14 (8 157,83)/C-15 (& 116,80) duoc khang dinh boi sy xuét hién
cac tuong tac HMBC tir proton cua nhom methyl H-26 (& 0,91) véi carbon
olefin C-14 (8 157,83), tu proton olefin H-15 (& 5,54) véi carbon C-8 (& 37,74);
C-13 (5 35,62); C-16 (5 37,22); C-17 (5 37,40).

Hinh 3.31. Céu tric héa hoc ciia BBL5

Ngoai ra, vi tri ndi ddi tai C-14/C-15 va nhom acetyl gén vai C-3 con
dugc khang dinh bdi su pht hop hoan toan vé s lidu phd NMR tai céac vi tri
tuong ung cua hop chit taraxeryl acetat so véi cac s lidu dd duoc cong bd

[198].
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Bang 3.12. Dir liéu phé NMR ciia BBL5

C oc[198]| &c* | DEPT Su™° mult.(J = Hz) HMBC (H—C)
1 3773 3753| CH, | 1,39m/1,93dd (15,0; 3,0)
2 28,86 2328| CH, |1,65m
3 80,98 81,24] CH | 4,46dd (11,5;5,0) 1,2, 4, 23, 24, 31
4 3901] 3883 C -
5 5563| 5549] CH |1,32m
6 1876 18,52| CH, | 1,44m/146m
7 3515 36,50| CH, |1,20m/1,63m
8 3792 37,74| C -
9 4856 4859 CH |142m 11
10 3781 3722| C -
11 1739| 17,35] CH, | 1,42m/1,46m
12 36,51 3495 CH, |1,05m/l42m
13 3754| 3562| C -
14 157,76| 157,83] C -
15 116,56 116,80 CH | 554dd (8,0; 3,0) 8, 13, 16, 17
16 3740 37,22| CH, |1,65m/202m 14,15
17 3762| 37,40] C -
18 49,68| 49,04] CH |1,03m
19 4117| 41,06 CH, | 2,02m/2,05m
20 28,64| 2862| C -
21 3495 3352| CH, |1,32m/l42m
22 3355 32,93 CH, |1,33m/143m
23 2775 27,77 CHs; | 0,86s 3,4,5,24
24 1533 16,37| CHs; | 0,88s 3,4,5,23
25 1533 1530 CHs; | 095s 1,5,9, 10
26 2963| 29,63 CHs |091s 8,9, 14
27 2576| 2574| CHs; |1,10s 13,14,18, 19
28 29.73| 29,72| CH; |082s 17,18
29 33,13| 33,13| CH; |0,96s 20, 21
30 21,15| 21,09 CHs; |091s 19, 20, 21
c=0 17082 171,45 C - -
COCHs 21,36| 21,09 CHs; | 2,05s 31

*& do trong CDCly 125 MHz [198], 2: do trong CDCls; °: 125 MHz; ¢: 500 MHz.
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+» BBL6
Tinh chat: 1a tinh thé hinh kim, khong mau, tan trong methanol, ethanol,

cloroform, ethyl acetat. Nhiét do nong chay: 281 - 282°C.

‘

| . -
Hinh 3.32. Anh chup tinh thé BBL6 (ducéi KHV vt kinh 40)

Pho khoi luong ESI-MS xuét hién pic ion phan tor m/z 427 [M+H]" tuong
ung véi cong thire phan tir C3oHs,0 (M = 426).

Phd 'H-NMR cua BBL6 kha gidng so v6i hop chit BBL5 déu co dang
mot hop chat triterpen 5 vong. Trong d6, su xuat hién tin hiéu singlet cta 8
nhom methyl bac ba tai &4 0,80 (3H); 0,82 (3H); 0,91 (6H); 0,93 (3H); 0,95
(3H); 0,98 (3H) va 1,09 (3H) go1 y BBL6 c6 dang khung taraxeran. Ngoai ra,
trén phé con xuét hién tin hiéu mét proton olefin tai oy 5,54 (dd, J = 8,5; 3,5Hz)
va xuét hién thém mot proton oximethin tai oy 3,21 (dd, J = 11,0; 4,5 Hz).

Ph6 “*C-NMR xuit hién tin hiéu ctia 30 nguyén tir carbon. Phé DEPT cho
thay hop chét nay c6 7 carbon bac bon (tai & 39,00; 38,78; 38,02; 37,59; 35,80;
28,81 va 158,11), c6 5 carbon bac ba (tai & 79,08; 55,56; 48,78; 116,89 va
49,30), c6 10 nhom CH, (tai 6 37,76; 27,17; 18,82; 35,14; 17,51, 36,70; 37,73;
41,35; 33,72 va 33,12) va c6 8 nhom methyl (tai 6 15,46; 28,01; 15,44, 30,92,
25,91; 29,93; 33,36 va 21,33). Cac tin hiéu cong huong tai & 158,11 (C) va
116,89 (CH) khang dinh sy c6 mit cta 1 ndi dbi bi thé ba lan.

Ngoai ra trén phé BC-NMR cua BBLS6 c6 su xuat hién tin hiéu nhom
oximethin tai & 79,08 (CH) va khong xuat hién tin hiéu ctia nhom acetyl (8
171,64) nhu trén pho ctia BBL5 cho phép ta du doan c6 nhém hydroxy & C-3.
Céc hang sd tuong tac cuia H-3 (J = 11,0 Hz va J = 4,5 Hz) cho thdy H-3 ¢ cau
hinh a.

90



Bang 3.13. Dir liéu phé NMR ciia BBL6

C #8c [198] 5P ¢ mult. (J = Hz) HMBC (H—C)
1 38,56 37,76 | 1,39 m/ 1,93 dd (15,0; 3,0)
2 26,60 2717 | 165m
3 78,65 79,08 | 3,21dd (11,5; 4,5)
4 38,83 39,00 -
5 55, 39 55,56 | 1,32m
6 18,68 18,82 | 1,44m/ 1,46 m
7 35,63 3514 | 1,29m/1,63m
8 38,55 38,78 -
9 48,56 48,78 | 142m 11
10 37,81 38,02 -
11 17,39 1751 | 1,42m/ 1,46 m
12 36,51 36,70 |1,05m/1,42m
13 37,54 37,59 -
14 157,76 158,11 -
15 116,56 116,89 | 5,54 dd (8,5; 3,5) 8,13, 16, 17
16 37,40 37,73 | 1,65m/2,02m 14, 15
17 37,62 35,80 -
18 49,68 49,30 [1,03m
19 41,17 41,35 |2,02m/2,05m
20 28,64 28,81 -
21 34,95 33,72 [ 1,32m/142m
22 33,55 33,12 [1,33m/143m
23 27,75 2801 |0,93s 3,4,5,24
24 15,33 15,46 | 0,80's 3,4,5,23
25 15,33 15,44 | 0,955 1,5,9, 10
26 29,63 30,92 |0,93s 8,9, 14
27 25,76 2591 |1,09s 13,14,18, 19
28 29,73 29,93 10,825 17, 18
29 33,13 3336 |0,98s 20, 21
30 21,15 21,33 |091s 19, 20, 21

#:6c (taraxerol) do trong CDCly 125 MHz [198], ®: do trong CDCl; : 125 MHz; ©: 500 MHz;

Can ct vao nhiing tuong tac trén pho HSQC va ph6 HMBC nhom
oximethin dugc khing dinh tai C-3 bdi cac twong taic HMBC tir cac proton
methyl H-23 (5 0,91) va H-24 (5 0,80) vé4i carbon oximethin C-3 (5 79,08). Vi
tri cua lién két doi tai C-14 (8 158,11)/C-15 (5 116,89) dugc khang dinh boi su
xudt hién cac twong tac HMBC tir proton ctia nhom methyl H-26 (5 0,93) véi
carbon olefin C-14 (5 158,11), tir proton olefin H-15 (6 5,54) v6i carbon C-8 (8
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38,78); C-13 (5 37,59); C-16 (5 37,73); C-17 (5 35,80). Ngoai ra, vi tri nbi doi
tai C-14/C-15 va nhom oximethin tai C-3 con dugc khang dinh béi su phu hop
hoan toan vé s6 liéu phd NMR tai cac vi tri twong (mg ctia hop chét taraxerol so
vé6i cac sb liéu da duoc cong bd [198].

2,
K
24 23

Hinh 3.33. Céu triic héa hoc ciia BBL6

<+ BBL7
Tinh chat: Tinh thé hinh kim, khdng mau, tan trong methanol, ethanol.
Nhiét d6 nong chay 138 - 140°C.

Hinh 3.34. Anh chup tinh thé BBL7 (dudi KHV vdt kinh 40)

Pho khéi lwong ESI-MS xudt hién pic ion phan tir m/z 412,9 [M-H,0+H]*
tuong g véi cong thic phan tir cia BBL7 13 CyHs0, (M = 430).

Phé *H-NMR cho thay sy c6 mat cia 2 nhém thé methyl bac ba & 0,69 (s,
H-18), & 1,00 (s, H-19), 3 nhdm thé methylen bac hai § 0,93 (d, 6,6; H-21), §
0,83 (d, 7,3; H-26), § 0,84 (t, 7,5; H-29) va 1 nhém thé methin bac mot & 0,81
(d, 6,8; H-27)

Trén pho NMR ciing xac nhan sy ¢ mit caa 2 nhém hydroxy -OH tai H
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-3 (5 3,59, m)/C-3 (5 71,40) va a-OH tai H -7 (5 3,86, br s)/C-7 (5 65,38), mot
néi doi tai C-5 (5 146,27)/C-6 (5 123,91) va § 5,61 (1H dd 5,0; 1,5 Hz; H-6).
Bdng 3.14. Dit liéu phé NMR ciia BBLT

C | "8¢c[87] 8c*° DEPT O™
1] 37,01 37,05 CH,

2| 3137 31,42 CH,

3| 7135 71,40 CH [359m
41 4201 42,05 CH,

5| 14626 | 146,27 C

6 | 12386 | 123,91 CH  |561dd(50;15)
7| 6537 65,38 CH  [386brs
8| 37,52 37,57 CH

9 4225 42,31 CH

10 | 37,40 37,43 C

1] 20,71 20,74 CH,

12| 39,16 39,22 CH,

13| 4214 42,18 C

14| 49,42 49,46 CH

15 | 24,32 24,33 CH,

16 | 28,28 28,30 CH,

17 | 5566 55,77 CH

18 | 1165 11,65 CH: [069s
19| 1826 18,26 CHs [1,00s
20 | 36,23 36,13 CH

21| 1886 18,83 CH;  [0,93d(66)
22| 3389 33,97 CH,

23 | 2617 26,01 CH,

24 | 46,04 45,89 CH

25 | 28,01 29,20 CH,

26 | 1958 19,81 CH; [083d(7.3)
27| 19,01 19,06 CH [081d(638)
28 | 2301 2311 CHs

29 | 1233 12,01 CH:  [084t(7.5)

" & cua 7a-hydroxysitosterol do trong CDCl; [87]
3 do trong CDCl3, "125MHz, °500 MHz.
Pho *C-NMR cua BBL7 xuat hién tin hiéu cua 29 carbon dic trung cho

cac hop chat thudc vao mot khung sterol. Cac tin hiéu trén phé DEPT cho thay
hop chat ndy cé 6 nhém methyl tai & 11,65 (C-18); 18,26 (C-19); 18,83 (C-21);
19,81 (C-26); 23,11 (C-28); 12,01 (C-29); c6 10 nhém methylen tai & 37,05 (C-
1): 31,42 (C-2): 42,05 (C-4); 20,74 (C-11); 39,22 (C-12); 24,33 (C-15); 28,30
(C-16); 33,97 (C-22); 26,01 (C-23); 29,20 (C-25); c6 10 nhém methin tai &
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71,40 (C-3); 123,91 (C-6); 65,38 (C-7); 37,57 (C-8); 42,31 (C-9); 49,46 (C-14);
55,77 (C-17); 36,13 (C-20); 45,89 (C-24); 19,06 (C-27) va ¢6 3 carbon bac 4 tai
8 146,27 (C-5); 37,43 (C-10); 42,18 (C-13).

Dua vao nhiing dix kién phé trén két hop so sanh véi dix kién phd *C-
NMR cua hop chat 7a-hydroxy sitosterol [87] xac dinh dugc BBL7 1a 7« -
hydroxy sitosterol ¢d c4u tric nhu & hinh 3.35.

Hinh 3.35. Cdu tric héa hoc cua BBL7

3.2.4. Xay dung phwong phap xic dinh ham lwong mot sé hop chit c6 trong
cay Gao

Dé c6 thé xac dinh duoc ham lwong mot s6 hop chat phan I1ap duoc tir cac
bo phan khac nhau cua cay Gao can ¢ mot phuong phap phan tich thich hop.
Nghién ctru duoc bat dau véi cac hop chat dang két tinh. Phuong phap duoc
chon lya dé tién hanh nghién cau 1a HPLC. Tién hanh khao sat diéu kién sac ky
véi cot hién c6 1a Cot Zorbax C18 (250mmx4,6 mm; 5 um) két hop cot bao vé
Phenomenex C18 (ODS, Octadecyl; cartridge 15x30mm ID). Qua trinh khao sat
duoc tién hanh & nhiét do phong 1a 25°C.
3.2.4.1. Chudn bj mdu thi
% Can toan phdn thu dwoc tir vo than cay Gao

Can 500,08g vo than cay Gao (d6 am 7,72%) di duoc lam nho, ngadm lanh
3 lan véi methanol trong 24 gio, 48 gio va 72 gio. Thu hdi dich chiét, loc, gop
dich loc dugc cat thu hoi dung moi dudi ap suat giam thu duoc can. Can duogc cd

dén khéi luong khong doi, thu dugc 25,129 can toan phan, dem bao quan & 4°C.
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% Can toan phan thu dwoc tiv ld cdy Gao

Can 510,36 g duoc liéu 14 cdy Gao (46 4m 4,39%) di duoc 1am nho, ngam
lanh 3 1an véi methanol trong 24 gio, 48 gio va 72 gio. Thu hdi dich chiét, loc,
gop dich loc duogc cat thu hoi dung moi dudi &p suat giam thu duoc can. Can
dugc co dén khéi luong khong d6i, thu dugc 21,129 cin toan phan, dem bao
quan ¢ 4°C.

% Pha dung dich thir: can chinh xac khoang 0,5000g can tuwong @ng hoda tan
trong methanol va dinh muc thanh 25mL dung dich, loc qua bdng thay tinh, sau
d6 qua mang loc 0,45um, 14y dich trong dé tiém sac ky.

3.2.4.2. Khdo sdt diéu kién sdc ky véi cac dich chiét methanol tir cay Gao

Can chinh xac ting chat phan 1ap duoc va hoa tan thanh cac dung dich
trong methanol loc qua mang loc trudc khi tiém vao hé thong sic ky. Xu 1y
tuong ty vo1 cac can dich chiét methanol dé c6 cac mau thur.

Sau khi thir nghiém véi mot sé chuong trinh dung méi khac nhau, téc do
dong va thé tich tiém mau khac nhau, da chon lya dugc mot chuong trinh tuong
d6i phu hop du dé tach cac chat nghién ciru cling nhu cac pic khac trong mau
nghién ctru duoc chuan bi tir vo than va 14 cay Gao. Thoi gian phan tich khong
qua kéo dai, mdi mot 1an tiém mau 1a 30 phut. Diéu kién sic ky xac dinh dugc
voi diéu kién cot san c6 & trén nhu sau:

% Véi dich chiét vo than cdy Gao:

Str dung ché do gradient dung moi véi kénh A 13 acid formic 0,1% trong
acetonitril va kénh B 1a acid formic 0,1% trong methanol (B). Ty 1¢ kénh A-B
ban dau 1a (30:70), thay ddi tuyén tinh dat dén A-B (40:60) & phut tht 6, roi
thay d6i tuyén tinh dat dén A-B (50:50) ¢ phut thtr 23. Thay d6i tuyén tinh vé
lai A—B (40:60) ¢ phut thir 27 va cubi cing pha dong dugc thay d6i tuyén tinh
vé ty 16 A—B (30:70) ban dau ¢ phat tha 30. Téc do dong 1a 0,7 ml/phat va thé
tich tiém mau la 10pl. Budc séng cia detector dugce chon 1a 280nm 1 dé dung

hoa twong ddi kha ning hap thu cta cac chat.
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Chuong trinh sic Ky véi diéu kién sic ky nhu trén duoc goi la CTSKI.
Véi CTSK1, céc chat nghién ciru duoc tach hoan toan, pic can ddi, thoi gian luu
hop Iy. Cac sic ky d6 thu duge nhu & hinh 3.36 va hinh 3.37.
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Hinh 3.36. Sdc ky do ciia hon hop 6 hop chdt phan Idp tir vé than cdy Gao

Hinh 3.37. Sdc ky do ciia madu thir chudn b tir vo than cdy Gao.

Tién hanh sac ky véi timg hop chat nghién ctru va so sanh véi sac ky do
thu duoc caa hdn hop 6 hop chit 1a epicatechin, catechin, daucosterol, lupeol,
stigmasterol va friedelin dé xac dinh duogc thoi gian luu cta cac chat. Thoi gian
luu cta céc chat 1an luot 12 4,38; 5,41; 7,88; 11,36; 17,94 va 21,35 phit.

% Véi dich chiét ld cdy Gao:

Str dung ché d6 gradient dung moi véi kénh A 1a acid formic 0,1% trong
acetonitril va kénh B 1a acid formic 0,1% trong methanol. Ty 1¢ kénh A-B ban
dau 1a (30:70), thay d6i tuyén tinh dat dén A—B (35:65) & phut tha 10, roi thay
d6i tuyén tinh dat téi A—B (40:60) & phut tha 15, tiép tuc thay do6i tuyén tinh t6i
A-B (45:55) & phut thtr 25, thay d6i tuyén tinh tré vé pha dong A-B (40:60) &
phut thtr 27 va thay doi tuyén tinh vé lai ty 16 A-B (30:70) ban dau ¢ phut thu
30. Toc @6 dong 1a 1,0ml/phut, thé tich tiém mau 1a 10 pl va budc séng cia

detector dugc chon 1 280nm. Chwong trinh sic ky véi diéu kién sac ky nhu trén
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duoc goi 1la CTSK2. Véi CTSK2, 7 hop chét mangiferin, daucosterol, 7a-
hydroxysitosterol, lupeol, taraxeryl acetat, stigmasterol va taraxerol dugc tach
hoan toan, pic can dbi, thoi gian luu trung binh cua cac chat 1an luot 1a 4.,42;
7,12; 9,51; 12,14; 15,17; 18,03 va 25,05 phut. Cac sic ky dd thu duoc nhu &
hinh 3.38 va hinh 3.39.

Hinh 3.38. Sdc ky do ciia hon hop 7 hop chdt phan ldp tir 1 cdy Gao

|

Hinh 3.39. Sdc ky dé cua mcfuthu’ chuc;n bl ti;sldmcdy Gao.
3.2.4.3. Xdc dinh dp tinh khiét ciia mét sé hop chét phan lap dwoc
Tién hanh sac ky theo CTSK1 véi timg hop chat phan 1ap duoc tir vo than
cdy Gao thu dugc cac sic ky d6 nhu ¢ hinh 3.40

s a) e b) & c)
a d) B o s s, e) F— e f)
Hinh 3.40. Sdc ky do ciia mét sé hop chat phédn ldp dwoc tie vo than cdy Gao.
a) epicatechin b) catechin c) daucosterol
d) lupeol e) stigmasterol f) friedelin
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Tién hanh sic ky theo CTSK2 vdéi timg hop chét phan 1ap duoc tir 1a cay
Gao thu dugc cac sic ky dd nhu & hinh 3.41,

a) “~h)
C) = ~d)
Hinh 3.41. Sdc ky do ciia mét s6 hop chdt phan lgp dwoc tir 1 cay Gao
a) mangiferin b) daucosterol c) 7a-hydroxysitosterol
d) lupeol e)taraxeryl acetat  f) stigmasterol g)taraxerol

Cac sic ky d6 & cac hinh 3.40 va hinh 3.41 cho thiy ca 10 hop chit déu
khong xuat hién pic tap chat (trong thoi gian sic ky 1a 30 phat). Pic biét véi 3
chat daucosterol, lupeol va stigmasterol voi 2 diéu kién sic ky khac nhau ciing
chi xuat hién duy nhat mot pic trén sic ky d6 véi thoi gian luu c6 thay doi chut
it. Piéu d6 mot 1an nita khang dinh cac hop chat phan 1ap duge c6 do tinh khiét
cao nén co thé sir dung cac hop chat nay 1am nguyén liéu dé thiét 1ap chat ddi
chiéu. Tuy nhién do lugng cic hop chét phan 1ap duoc con it va chua du thoi
gian cho phép thiét 1ap chat chuan, vi vay tam dung chung nhu chat ddi chiéu dé
khao sat phuong phap dinh lugng chung trong vé than va la cay Gao.
3.2.4.4. Dinh tinh cdc hop chit trén sic ky dé ciia cdc dich chiét toan phin

Dinh tinh bang so sanh phd khéi luong cua cac pic cung thoi gian luu cla

mau thir va hdn hop chat dbi chiéu. Pho khdi luong nhan dang cac pic duge do &
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ché d6: ESI+ véi toc d6 khi phun 1a 3 Uphut, toc d6 khi 1lam kho 1a 151/phat,
nhiét ¢ mao quan 13 250°C, nhiét d cua heat block 1a 400°C, ving quét m/z la
100-1000. Thé pha manh +4,5kV. Dé khing dinh thém, cac phd khdi lwong thu
dugc tir cac pic twong ng véi cac hop chét trén sic ky ¢6 mau thir duoc so sanh
v6i pho khéi luong da duoc dung dé phan tich cau tric. Két qua dugc thé hién &
hinh 3.42 (mét s6 hop chat c6 trong dich chiét vo than cay Gao) va hinh 3.43
(mot sé hop chét ¢ trong dich chiét 1a cay Gao).

i Display Report - Selected Window Selected Analysis
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d) e
Hinh 3.42. So sanh phé khéi lwong twong iing véi pic mét sé hop chat trén sdc
ky doé (trdi) va khi do dé nhdn dang cdu triic (phdi) cé trong vo than cdy Gao

a) daucosterol b) lupeol c) stigmasterol d) friedelin
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d)

Hinh 3.43. So sdnh phé khoi luong tiwong ving véi pic mét s6 hop chat trén sdc
ky dé (trdi) va khi do @é nhdn dang cdu triic (phdi) cé trong ld cdy Gao

a) mangiferin b) 7a-hydroxysitosterol c) taraxeryl acetat d) taraxerol
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Két qua hoan toan phu hop giira pho khéi lwong cia cac pic tng voi timg
chat trén sic ky dd6 mau thtr 1a dich chiét toan phan chuédn bi tir vo than hay 14
cay Gao voi pho khéi luong timg chat phan 1ap duge. Ngoai cac pic cia 6 hop
chat nghién ctru, trén sic ky d6 ctia mau thir chuan bj tir vo than cay Gao con
xuat hién thém 2 pic khac & khoang 14,0 phat va 25,4 phat (Hinh 3.37). Tuong
tur trén sic ky @6 cia mau thir chuan bj tir 14 cdy Gao, ngoai cac pic ctua 7 hop
chat nghién ctru, con xuat hién thém 2 pic khac ¢ khoang 20,0 phit va 22.8 phut
(hinh 3.39).
3.2.4.5. Tham dinh phwong phdp va dp dung dé xdc dinh ham lwong cac chat
% Tham dinh phirong phdp

Phuong phap xay dung dugc kiém tra vé su phu hop cta hé théng sac ky.
Tién hanh tiém 13p lai 6 1an dung dich chuan, ghi lai cac gia tri vé thoi gian luu,
dién tich pic. DP§ 1ap lai cuia h¢ théng duoc biéu thi bﬁng Do 1éch chuan tuong
d6i RSD cua thoi gian luu trong khoang 0,11-0,16% véi ca CTSK1 va CTSK2.
Do 1éch chuan twong d6i RSD cua dién tich pic trong khoang 0,27-0,49% (véi
CTSK1) va 0,11-0,21% (v6i CTSK2).

Tinh ddc hiéu dugc kiém tra bang cach tiém lan luot dung méi pha mau,
dung dich thir va dung dich ddi chiéu vao hé thdng sic ky, két qua cho thiy
dung dich chuin va dung dich thir twong tmg cho pic c6 thoi gian luu tuong tng,
con dung mdi pha mau khong cho pic & cac thoi gian luu twong ung.

Két qua khao sat khoang nong do tuyén tinh cho thdy c6 sy twong quan
tuyén tinh chat ché giita nong do chat phan tich va dién tich pic dép Gng trong
khoang ndng do khao sat cta cac hop chat nghién ctru véi hé sd twong quan r dat
dugc trong khoang 0,9995-1,0000 (Bang 3.15). Két qua nay duoc sir dung 1am

co s& dé lua chon néng do dinh lugng cua cac hop chat nghién ctru tuong Umg.
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Badng 3.15. Két qud khdo sdt khodng nong dé tuyén tinh véi cdc hop chdt

Hop chit Phuong trinh hoi quy Kggizz /Il:)l;lg r CTSK
Epicatechin S=1604,63.C - 34,73 4,6-459 1,0000 1
Catechin S =4321,06.C-884,04 3,8-45,6 0,9999 1
Daucosterol $=2093,72.C- 232,08 1,7-34,0 0,9999 | 1vaz
Lupeol S =2188,58.C — 909,39 4,5-53,8 0,9997 1

$=2129,05.C-31,34 45-448 1,0000 2
Stigmasterol S =1456,33.C- 3,36 2,4-240 1,0000 1

S =959,80.C+17,58 3,6-364 1,0000 2
Friedelin S =1367,76.C-260,66 53-42,7 0,9999 1
Mangiferin S =4347,28.C -1456,28 4,0-48,2 0,9997 2
7a-hydroxysitosterol S5=836,28.C-25,24 1,7- 344 1,0000 2
Taraxeryl acetat S5=1286,10.C+853,84 6,4 - 50,9 0,9995 2
Taraxerol $=1602,88.C-27,29 5,5-552 1,0000 2

Thém mot luong chinh x4c dung dich chuan vao dung dich thir, sao cho
tong ndng do sau khi thém van nam trong khoang tuyén tinh ctia phuong phép.
Tién hanh phén tich két qua sac ky dé khao sat do dung. Két qua duoc tong hop
trong bang 3.16.

Bang 3.16. Tong hop két qua khao st @6 ding ciia cdc hop chdt

; Nong do thém vao Ty 1€ thu hoi (%)
CTSK Hop chat mau (pg/ml) Trung binh min-max
Epicatechin 7,34 99,20 97,44 - 99,84
Catechin 3,04 99,21 96,58 - 101,26
Lupeol 7,17 100,88 99,82 - 101,74
CTSKL Eriedelin 4,27 99,77 95,33 - 102,68
Stigmasterol 1,92 100,61 99,07 - 102,43
Daucosterol 1,36 101,42 99,97 - 102,19
Mangiferin 6,43 100,69 98,34-102,04
Daucosterol 2,72 101,42 100,58-102,19
7o-hydroxy sitosterol 2,75 100,75 100,02-101,76
CTSK2 | Lupeol 7,17 100,22 99,54-101,48
Taraxeryl acetat 5,09 100,25 98,85-102,61
Stigmasterol 1,92 101,22 100,28-102,27
Taraxerol 4,42 100,10 99,00-101,84
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Két qua khao sat cho thdy phuong phap phan tich di lwa chon cho ty 18
thu hdi cao, c6 d6 ding tot. Két qua khao sat cho thay phuong phap HPLC xay
dung c6 dd nhay cao, gidi han dinh luong LOQ thép hon né)ng do dinh lugng
nhiéu 1an cia timg hop chit (ndm trong khoang 0,8-4,07ug/ml).

Nhitng két qua tham dinh vé tinh dic hiéu, khoang nong do tuyén tinh, do
dung, do 13p lai cia cac phuwong phap dinh luong cac thanh phan trong vé than
hoac 14 cay Gao chung to rang cd thé sir dung cac phuong phap nay dé so bo
xac dinh ham lwong cua tirng thanh phan trong vo than hoic 14 cay Gao.

% Xdc dinh ham lirong mét sé hop chdt c6 trong vé than cay Gao

Tién hanh can chinh xac khoang 500,0mg cin hoa tan va dinh muc thanh
25ml, loc qua béng va qua mang loc. Tién hanh sic ky song song mau thir voi
mau hdn hop cac chat dbi chiéu. Tinh két qua theo phuong phap chuan héa 1
diém.

Luong can can cho cac 1an dinh luong lan luot 1a: 502,2mg; 503,2mg va
503,4mg. Tinh toan luong timg chat c6 mau thir qui vé twong duong véi 500mg
can. Tinh gia tri trung binh cua 3 lan th. T luong dugc li€u va ham am cia nod
dem chiét va tong luong cin thu duoc tinh ra ham luong timg chat co trong 100g
duoc lidu kho. Két qua dinh lugng so bd mdt s6 chét thu duoc ¢6 trong 100g vé
than cay Gao duogc trinh bay & bang 3.17.

Bang 3.17. Két qua xac dinh ham luong mot s6 hop chdt ¢é trong mau voé than cay Gao

Khdi lwong hop chét (mg) Ham

Hop chét C6 trong cin dem dinh luong Tuong dwong trong 0,5g cin luong

Linl | Lan2 | Lan3 | Lan1 | Lan2 | Lan3 | Trbinh | “gay.
Epicatechin 1,225 1,226 1,205 | 1,219 | 1,218 | 1,197 1,211 | 12,3
Catechin 0,662 0,667 0,668 | 0,659 | 0,663 | 0,664 0,662 | 6,7
Daucosterol 0,178 0,181 0,180 | 0,177 | 0,179 | 0,179 0,178 18
Lupeol 0,936 0935| 0,939 0,932 0929 | 0,933 | 0931| 95
Stigmasterol 0,186 0,190| 0,193 0,185| 0,189 | 0,192 | 0,189 | 19
Friedelin 0,752 0,751 0,746 | 0,749 | 0,746 | 0,741 0,746 | 7,6
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% Xdc dinh ham heong mot s6 hop chat cé trong la cdy Gao

Tién hanh tuong tu nhu voi vo than. Lugng can can cho cac 1an dinh
lwong 1an luot 1a: 506,4mg; 503,2mg va 502,2mg. Tién hanh song song miu thir
v6i mau hdn hop cac chat d6i chiéu. Tinh toan luong timg chit c6 mau thir
tuong dwong véi 500mg can. Tinh gia tri trung binh cta 3 1an thtr. Két qua thu
dugc nhu & bang 3.18.

Bdng 3.18. Két quda xdc dinh ham lwong mot s6 hop chat ¢ trong mdu lé cay Gao

Khdi lwong hop chét (mg) Ham
Hop chat C6 trong can dem dinh lugng Tuong duong trong 0,5 g cin luong
Lanl |Lan2 | Lan3 |Lén1 | Lan2 | Lan3 | Trbinh | 5"
Mangiferin 0,953 0,949 0,944 0,941 | 0,943 | 0,939 | 0,941 8,1
Daucosterol 0,132 0,132 0,131 0,130 | 0,131 | 0,231 | 0,131 11
7o-hydroxy 0,108 | 0,108 | 0111 | 0,106 | 0,107 | 0,111 | 0,108 | 09
sitosterol
Lupeol 0,650 0,667 0,661 0,642 | 0,662 | 0,658 | 0,654 57
Taraxeryl acetat 0,473 0,474 0,477 0,467 | 0,471 | 0,475 | 0,471 4,1
Stigmasterol 0,103 0,106 0,104 0,102 | 0,105 | 0,103 | 0,103 0,9
Taraxerol 0,598 0,595 0,599 0,591 | 0,592 | 0,596 | 0,593 51

3.3. DANH GIA POC TINH CAP VA THU TAC DUNG SINH HQC
3.3.1. Panh gia ddc tinh cap ciia cao nwéc vé thin, 14 va hoa ciy Gao
3.3.1.1 Pdnh gid déc tinh cdp ciia cao nwéc vé thin ciy Gao

Sau khi udng cao nudc toan phan vo than cay Gao ¢ tit ca cac lidu, chudt
khong co6 hién tugng gi dac biét: an uéng, van dong binh thuong, chudt khong bi
kho tho, di ngoai phan kho.

Liéu tbi da c6 thé cho udng 13 0,25 ml cao nudc toan phan vo than/10g thé
trong, 3 lan trong 24 gio, mdi lan cach nhau it nhit 2 gid. Nhu vay chudt da
uéng 75 ml cao nudc vo than cay Gao/kg thé trong chudt, tuong duong 300g
duogc lidu kho/kg. Pay ciing 1a thé tich toi da c6 thé cho udng trén chudt nhat
tréng va dam do cao dic nhit ¢ thé cho duoc chudt nhét tréng uéng b@ing kim
dau tu chuyén dung. Quan sat thdy khong xuat hién chudt chét trong vong 72 gio

sau khi udng thudc thir.
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Vi vay khong v& duge dd thi hdi qui tuyén tinh giita liéu luong thudc va
ty 1€ chudt chét & céc lidu dung khéac nhau, nén khong xac dinh dugc LDsg cua
cao long toan phan vo than ciy Gao theo dudng udng trén chudt nhit tring bang
phuong phap Litchfield — Wilcoxon.
3.3.1.2. Pdnh gia déc tinh cép ciia cao nwéc ld cdy Gao

Sau khi uéng cao nudc la cady Gao & tat ca cac lidu, chudt khong c6 hién
tuong gi dac biét: an uéng, van dong binh thuong, chudt khong bi kho tho. Tuy
nhién cac chudt bi tiéu chay & cac lidu tir trén 240g - 300g dugc lidu/kg thé
trong chudt. Liéu tdi da co thé cho uéng la 0,25 ml cao nudc toan phﬁn 14/10g
thé trong, 3 1an trong 24 gio, twong tng véi 75 ml cao nudc/kg thé trong chudt,
tuong duong 300g duoc liéu kho/kg. DAy ciing 1a thé tich t6i da co thé cho udng
trén chudt nhat tréng va dam do cao dic nhit co thé cho dugc chudt nhat tréng
udng bang kim dau tu chuyén dung. Quan sat thay khong xuat hién chudt chét
trong vong 72 gio sau khi udng thude thur.

Vi vay khong vé& dugc db thi hoi qui tuyén tinh giita liéu luong thude va
ty 1€ chuot chét & cac lidu dung khac nhau, nén khong xac dinh duoc LDsg, cla
cao nudc toan phan 14 cdy Gao theo duong udng trén chudt nhit trang bang

phuong phap Litchfield — Wilcoxon.

3.3.1.3. Pdnh gia déc tinh cép ciia cao nwéc hoa cay Gao

Sau khi udng cao nudc todn phan hoa Gao ¢ céc lidu thap dudi 220g dugc
lisu/kg chuot, khdng cé hién tuong gi dac biét: an udng, van dong binh thuong,
chudt khdng bi khoé tho, khong bi tiéu chay. Céc liéu cao, chudt cd hién tuong
kho tha sau udng thudc thir 1 gio, kho thd va co giat chu yéu xay ra trong 24 gio
dau sau udng thudc thir, xuat hién chuot chét. Ty 18 chudt chét trong vong 72 gio
duoc ghi lai trong bang 3.19.
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Bdng 3.19. Ty 1é chudt chét theo liéu ding thudc trong 72 gic

sau uong cao nwde toan phan hoa cdy Gao

STT Thé tich uong Liéu diing Ty 1é chudt chét
(ml/kg) (g duoc liéu/kg) (%)
1 40 320 0
2 45 360 10
3 50 400 20
4 55 440 20
5 60 480 20
6 62,5 500 40
7 65 520 50
8 67,5 540 60
9 70 560 70
10 72,5 580 90
11 75 600 100

Tir két qua bang 3.19 vé& duoc db thi twong quan tuyén tinh sau:
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Hinh 3.44. D6 thi biéu dién twong quan tuyén tinh giita liéu diing cao nude toan

Tir d6 thi trén tinh duoc phuong trinh twong quan tuyén tinh gitta lidu

phan hoa cdy Gao va ty 1¢ chudt chét

dung va ty 1& chudt chét: y = 0,3381x — 119,29
Vay LDso = 500,71 + 28,28 (g duoc lieu/kg)
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3.3.2. Tac dung giam dau

Tac dung gidm dau duoc thtr véi cao nudc chiét xuat tir vo than cay Gao

(VG) va cin phan doan ethyl acetat chiét xuat tir vo than cay Gao (VGE) trén

chudt nhat trang gay quin dau bang acid acetic (phuong phap Koster) va bang

phuong phdp mam néng.

3.3.2.1. Thir tic dung giam dau ciia VG VaNVGE trén chudt nhit tring gay

quan dau bang acid acetic

Két qua thi nghiém vé tac dung ciia cao nude vo than cdy Gao (VG) va cin

phan doan ethyl acetat chiét xuat tir vo than cdy Gao (VGE) 1én sb con quin dau

ctia chudt nhat trang duoc trinh bay & bang 3.20.

Bdng 3.20. Tdc dung ciia cao nwéc va cdan phan doan ethyl acetat chiét xudt tir

Vo than cday Gao lén so con quan dau cua chudt nhat trang

T L5 86 con quin dau ciia chudt
0
T 0-5 pht 5-10 phut 10-15 phat | 15-20phat 20-25phdt | 25-30phat
1 | Ching sinh hoc 5,80+1,48 19,60+3,66 14,00+2,87 10,00+2,49 7,50+2,46 | 4,60+1,07
2 | Aspirin 100mg/kg | 1,80+0,79 6,30+1,64 570+1,89 3,70+1,16 2,90+£1,52 | 1,40%0,52
p 21 **k%k **k%k **k%k **k%k *kk **k*k
3 | VG 6g/kg 3,60+1,51 13,60+2,95 10,20+2,74 7,80£1,32 4,70+1,64 | 2,60+0,84
p 31 ** ** ** * ** **k*k
p 30 ** **k%k **k*k **k*k * **
4 | VG 12g/kg 1,60+0,84 6,70£1,49 4,80+ 1,62 2,70%0,67 2,10+0,88 | 1,10+0,87
p 41 *kx **kx **k%k **k%x **k*x *k%k
P42 (0) (0) (0) (0) (0) (0)
p 43 ** **kx **k%k **k%x **k*x *k%k
VGE 6g/kg 2,80+0,92 12,80+ 1,32 | 9,90+1,73 | 7,90+1,45 |5,30+1,64 | 2,40+1,07
5 p 51 **k%k **k%k ** * * *k*k
p 50 * **k%k **k%k **k%k ** *
VGE 12g/kg 1,60+0,97 6,00+099 |600+115 |[470+1,70 | 3,20+1,14 | 1,40+0,70
6 p 61 **kx **k*k **kx **kx **k*x *k%k
P62 (0) (0) (0) (0) (0) (0)
p 65 * *kx *kx *kx **% *
Ghi cha: (0): p>0,05 *: p<0,05 **: p<0,01 ***: p<0,001

Két qua ¢ bang 3.20 cho thy: aspirin lidu 100mg/kg/ngdy c6 tac dung

lam giam s6 con quan dau mot cach 1o rét trén chudt bi gay quan dau bang acid

acetic O tat ca cac thoi diém nghién ctru (p<0,001).
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Cao 1ong VG vdi liéu 6g/kg/ngay co s6 con quin dau ¢ tit ca cac thoi
diém nghién ciru giam c6 ¥ nghia théng ké so véi 16 chiung (p<0,05), véi lidu
12g/kg/ngay sb con quin dau & tit ca cac thoi diém nghién ctru giam rd rét so
v6i 16 chtng (p<0,001) va c6 tac dung giam dau tuong duong véi aspirin liu
100mg/kg/ngay (p>0,05).

L6 ubng VG 6g/kg/ngay ¢ sd con quin dau & tat ca cac thoi diém nghién
clru giam rd rét so v6i 16 udng aspirin lidu 100mg/kg/ngay (p<0,01).

L6 udng VGE liéu 6g duoc liéu/kg/ngay cé sb con quin dau & tit ca cic
thoi diém nghién ctru giam ¢ y nghia thong ké so véi 16 ching (p < 0,05).

Liéu 12g dugc lidu/kg/ngay: Cac chudt ¢ 16 udng VGE c6 sb con quin dau
& tat ca cac thoi diém nghién ciru giam o rét so vai 16 chimg (p < 0,001) va tac
dung giam dau twong duong véi aspirin liéu 100mg/kg/ngay (p > 0,05).

L6 chudt uéng VGE 12g duoc liéu/kg/ngay c6 sb con quin dau & tat ca cac
thoi diém nghién ctru giam c6 ¥ nghia thong ké so véi chudt ¢ 16 uéng VGE 6g
duoc ligu/kg/ngay (p < 0,05).
3.3.2.2. Thiz theo phwong phdp gdy dau bang mam néng

Két qua thi nghiém vé tac dung ctia cao nudc vo than cay Gao (VG) va
cin phan doan ethyl acetat chiét xuat tir vo than cay Gao (VGE) 1én thoi gian
phan mg véi nhiét ciia chudt nhat tring duoc trinh bay & bang 3.21.

Badng 3.21. Tdc dung ciia Cao Nudc va cin phdan doan ethyl acetat chiét xudt tir vo than
cdy Gao |én thoi gian phan wrng voi nhiét cua Chudt

T L6 chudt Thoi gian phdn wrng voi nhiét do (gidy)

T nghién ciru TO Tl P truse-sau P sovsi chimg
1 | Chung sinh hoc | 17,81 +2,14 17,70 £ 3,69 > 0,05

2 | Codein 10 mg/kg | 18,02 + 3,69 24,84 + 5,87 <0,01 <0,01

3 | VG 6g/kg 17,94 + 1,04 17,79+ 1,84 > 0,05 > 0,05

4 | VG 12g/kg 17,83+ 2,74 18,05+ 2,71 > 0,05 > 0,05

5 | VGE 6g/kg 17,64 + 2,21 18,06 + 1,73 > 0,05 > 0,05

6 | VGE 12g/kg 17,80 + 2,68 17,74 £ 2,30 > 0,05 > 0,05

Két qua bang 3.21 cho thay:

- Codein 10mg/kg/ngay c6 tac dung kéo dai thoi gian phan img véi nhiét
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d6 ctia chudt so véi trude khi udng thude va so véi chudt & 16 ching (p<0,01).

- VG va VGE véi lidu 6g/kg/ngay va lidu 12g/kg/ngay khong lam thay do6i
c6 ¥ nghia thong ké thoi gian phan tmg véi nhiét d6 cua chudt so véi trude khi
ubng thube va so véi chudt ¢ 16 ching (p>0,05).

3.3.3. Tac dung chong viém cip

Tac dung chdng viém cép cua cao nudc vo than cdy Gao (VG) va cin
phan doan ethyl acetat chiét xuat tir v than cdy Gao (VGE) duoc tién hanh thur
trén 2 mo hinh: giy phu chan chudt bang carragenin va gy tran dich mang
bung.
3.3.3.1. Tdc dung chéng viém cép ciia VG va VGE trén mé hinh gdy phit chin
chuét bang carragenin

Két qua thtr tic dung chdng viém cap cua VG va VGE trén mo hinh gay
phu chan chudt bang carragenin thu dugc nhu & bang 3.22.

Bang 3.22. Téac dung ciia cao nude va cdn phdn doan ethyl acetat chiét xudt tir vé thin
cdy Gao trén mo hinh gdy phu chan chuot

Sau 2 giv (V,) Sau 4 giv (V,) Sau 6 gior (V) Sau 24 givr (V2s)
Lé chudt giam giam giam giam
nghién ciru phu phu phu phu so
Do phu (%) sovoi | D¢ phu (%) sovoi | Dé phu (W) | sovéi | D phu (%) Vo'
chung chirng chirng chirng
(%) (%) (%) (%)
Lo 1: Chimg | o5 65415 15 66,33+ 14,32 44,85+ 9,61 31,44+ 6,22
sinh hoc
L0 2: Aspirin | o5 664 10,87 | 58,66 | 3541+ 13,66 | 46,60 | 31,05£11.72 | 3077 | 29.82+9.56 | 520
(150 mg/kg)
p 21 **k%* **k%* *%* (O)
L63: VG
Guka) 58,33+ 15,66 | 3,78 | 56,37+ 10,81 | 15,02 | 42,64+ 10,30 | 4,93 | 3500+ 10,46 | -11,30
_ P31 (0) (0) (0) (0)
I(_s(;]fkg\)/G 57.85+ 1572 | 457 | 5587+13.91 | 1577 | 44.95£14.93 | -0,22 | 3561+1000 | -13,27
P 41 (0) (0) (0) (0)
L6 5: VGE
dolks 39,06+ 19,18 | 35,57 | 44,05+ 1587 | 33,59 | 40,63+ 15,25 | 9,43 | 30,56+ 11,41 | 2,80
P51 * el (0) (0)
L6 6: VGE
8/ks 38,83+ 9,07 | 3590 | 46,60+ 11,09 | 29,74 | 38,55+ 12,41 | 14,05 | 30,39+ 11,16 | 3,34
P61 * ** (0) (0)
Ghi chu: (0): p>0,05 *: p<0,05 **: p<0,01 ***: p<0,001
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Bang 3.22 cho thdy: Cao nudc toan phan vo than cdy Gao (VG) & ca 2 lidu
4 g/kg va 8 g/kg khong co tac dung chéng viém cip tai tat ca cac thoi diém
nghién ctru. Tuy nhién & cac thoi diém sau gdy viém 2 gid va 4 gio, cao nudc
toan phan vo than cdy Gao cd xu huéng lam giam phu chan chudt nhung su
khac biét chua co y nghia thong ké (p>0,05).

- Cin phan doan ethylacetat chiét xut tir vo than cay gao (VGE) c6 tac dung
lam giam phu chan chudt & tat ca cac thoi diém nghién ctru nhung chi tai cac
thoi diém dau cua qua trinh nghién ctu (2 gid va 4 gid sau giy viém chan
chuot), tdc dung lam giam phu chan chudt ro rét (p<0,05 hoac p<0,01). Khong
c6 su khac biét giira lidu cao (8g/kg) va lidu thap (4 g/kg).
3.3.3.2. Thur trén mo hinh gay tran dich mang bung

Két qua thi nghiém vé tac dung e ché viém trén mo hinh giy tran dich
mang bung ¢ chudt cong trang ctia cao nudc vo than cdy Gao (VG) va cin phan
doan ethyl acetat chiét xuat tir vo than cdy Gao (VGE) 1én thé tich dich ri viém,
luong bach cau trong dich ri viém dugc trinh bay ¢ bang 3.23, 3.24 va 3.25.

Bdng 3.23. Tdc dung ciia cao nwéc va can phan doan ethyl acetat chiét xudt tir
vo than cdy Gao lén thé tich dich ri viém

Lé chudt nghién ciru | Luwong dich ri viem (X £SD, ml) | psoldo 1 | psolo 2
L6 1: Ching sinh hoc 3,98 +1,56
L6 2: Aspirin 150 mg/kg 2,06 £ 0,74 <0,01
L6 3: VG 4g di/kg 454+173 >0,05 <0,05
L6 4: VG 8g dl/kg 3,60 + 1,07 >0,05 <0,05
L6 5: VGE 4gdl/kg 3,48 +1,53 >0,05 >0,05
L6 6: VGE 8g dl/kg 2,68 + 0,40 >0,05 >0,05

Két qua bang 3.23 cho thay: Aspirin liéu 150 mg/kg/ngay co tac dung lam
giam rd rét thé tich dich ri viém so véi 16 chung (p< 0,01).

- Cao nuéc vo than cay Gao va can phan doan ethyl acetat chiét xuét tir vo
than cay Gao (VGE) liéu cao 8g duoc liéuw/kg thé trong chudt cong trang déu co
xu huéng 1am giam thé tich dich ri viém voi 16 chtimg nhung chi ¢6 ché pham
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can phan doan ethyl acetat chiét xuat tir vo than ciy gao (VGE) lam giam rd rét
(p<0,05). Liéu 4g duoc liéu/kg thé trong chudt cong tring, cao nudc vo than cay
Gao va cin phan doan ethyl acetat chiét xuat tir vo than cdy Gao (VGE) khong
c6 tac dung dén thé tich dich ri viém.

Bang 3.24. Tdc dung ciia cao nwée va can phdn doan ethyl acetat chiét xudt tie

vo than cdy Gao lén ham luong protein trong dich ri viem

L6 chuft nghién ciru Ham lugng protein psolol | psold2
(X = SD, mg/dl)

L6 1: Chung sinh hoc 498 +0,18

L6 2: Aspirin 150 mg/kg 510+£0,13 >0,05

L6 3: VG 4g/kg 5,07 £ 0,30 >0,05 >0,05
L6 4: VG 8g/kg 5,01+0,17 >0,05 >0,05
L6 5: VGE 4g/kg 4,94 +£0,19 >0,05 >0,05
L6 6: VGE 8g/kg 5,20 £ 0,17 >0,05 >0,05

Két qua bang 3.24 cho thiy: O muc liéu 6g duoc liéu/kg/ngay va 12g duoc
liéu/ kg/ ngay: cao nude vo than cady Gao va can phan doan ethyl acetat chiét
xuat tir vo than cay Gao (VGE) khong c6 tac dung dén ham luong protein trong
dich ri viém so v6i 16 ching (p>0,05).

Bdng 3.25. Tdc dung ciia cao nwéc va cdan phan doan ethyl acetat chiét xudt tir
Vo than cay Gao lén so lwong bach cau trong dich ri viem

L6 chudt nghién ctru S6 Iwgng bach chu (X + SD, g/l) psolo 1 | psold 2
L6 1: Ching sinh hoc 6,86 + 3,45
L6 2: Aspirin 150 mg/kg 4,83 +2,17 <0,05
L6 3: VG 4g/kg 6,26 + 2,27 >0,05 >0,05
L6 4: VG 8g/kg 591 +1,23 >0,05 >0,05
L6 5: VGE 4g/kg 6,20 = 3,40 >0,05 >0,05
L6 6: VGE 8g/kg 6,04 + 2,25 >0,05 >0,05

Két qua bang 3.25 cho thiy:
- Aspirin lidu 150 mg/kg/ngay co tac dung lam rd rét sd luong bach cau

trong dich ri viém so véi 16 ching (p< 0,05).
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- Cao nudc vo than cay Gao va can phan doan ethyl acetat chiét xuét tir vo
than cay Gao (VGE) & ca 2 liéu 6g/kg va 12g duoc liéu/kg thé trong chudt cong
tring déu c6 xu hudng 1am giam sb luong bach cau trong dich ri viém so véi 16
chtng nhung su khac biét chwa c6 ¥ nghia thong ké (p>0,05).

3.3.4. Tac dung chdng viém man

Két qua thi nghiém vé tac dung trc ché viém man cua cao nudc vo thin
cdy Gao va can phan doan ethyl acetat chiét xuit tir v than cidy Gao (VGE)
dugc trinh bay & bang 3.26.

Bdng 3.26. Tdc dung ciia cao nwéc va can phan doan ethyl acetat chiét xudt tir
vo thdan cay Gao lén trong luong u hat

Lo chudt nghién ciru Trong lwgng u hat (X + SD, mg) | pso v6ild 1 | p so v6ild 2
L6 1: Chung sinh hoc 35,90+ 17,26
Lo 2: Prednisolon 5 mg/kg 15,10 £ 3,81 <0,01
L6 3: VG 6g/kg 30,11 £18,75 >0,05 <0,05
L6 4: VG 12g/kg 18,45 +8,88 <0,05 >0,05
L6 5: VGE 6g/kg 24,73 + 5,68 >0,05 >0,05
L6 6: VGE 12g/kg 15,56 + 4,85 <0,01 >0,05

Két qua bang 3.26 cho thiy:

- Prednisolon liéu 5 mg/kg/ngay co tic dung lam giam rd rét trong luong

khéi u hat so voi 16 ching (p< 0,01).

- Cao nudc va can phan doan ethyl acetat chiét xuat tir vo than cay Gao liéu

cao 12g duoc liéu/kg thé trong chudt déu 1am giam trong luong khoi u hat so véi
16 chimg, nhu vy & lidu ndy cao nudc va can phan doan ethyl acetat chiét xuat
tir v than cay Gao déu co tac dung chdng viém man tinh (p<0,05), tac dung nay
tuong duong véi prednisolon liéu Smg/kg (p>0,05).

- Liéu 6g duogc liéu/kg/ngdy: cao nudc va cin phan doan ethyl acetat chiét

Xuat tir vo than cdy Gao khong 1am giam trong lugng khdi u hat.
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3.3.5. Tac dung cAm mau qua d4anh gia thoi gian chay mau, dong mau

Tac dung cAm mau duoc thi nghiém véi cao nude vo than cay Gao (VG).

Chudt nhat tréng duogc chia ngau nhién thanh 5 16, mdi 16 10 con. Chuot
dugc ubng nudc cat hoic thude thir trong 7 ngdy lién tuc. Xét nghiém duoc tién
hanh tai 2 thoi diém trude va sau khi udng thudc 7 ngay 1 gio.
3.3.5.1. Nghién cvwu tic dung cua VG Ién thoi gian chdy mdu

Chudt dugc danh gia thoi gian ddng mau tai nhiét do phong 28°C va trong
binh 6n nhiét nudi co quan co lap (37°C). Sat khuan ving dudi chudt, dé kho.
Dung kéo siac cat gon mot phan dudi chudt dai 2mm. Roi nhung ngay dudi chudt
vao binh nuée gitt & 37°C, bat dau bAm dong hd ngay (cht y: khong bop, nin, an
vao dudi chudt). Theo ddi cho dén khi mau khong chay nita thi bam dong ho
dung lai, ta dugc thoi gian chay mau cua chudt twong ung.

Tt thoi gian chdy mau cua ting chudt trong céac 16 xac dinh duogc tai thoi
diém trude khi udng thude va sau khi udng thude, tinh thoi gian chay mau trung
binh & timg 16 va so sanh céc gid tri trung binh thu duoc trude va sau khi udng
thudc thir nghiém. Két qua thu dugc nhu & bang 3.27.

Bang 3.27. Tac dung cua VG lén thoi gian chay mdu

. Thoi gian chdy mau trung binh (gidy)
LO , , , , p trudc -sau
Trudc udng thuéc | Sau udng thuodc
L6 1: nude cat 50,70 + 18,49 54,80 + 25,60 >0,05
Lo 2: VG 6g dl/kg 50,70 £ 9,90 49,70 + 12,90 >0,05
L6 3: VG 12g dl/kg 53,40 + 18,29 37,70 £ 7,26 <0,05

Két qua & bang 3.27 cho thay:
- VG liéu thap 6g dl/kg sau uéng 7 ngay déu khong lam thay doi thoi gian
chay mau & chudt nhat so véi trude khi udng thude va so véi 16 ching (p>0,05).
- Riéng VG lidu cao (12g duoc lidu/kg) co tac dung lam giam thoi gian

chay mau c6 y nghia théng ké so véi chig va so véi trude udng thude (p<0,05).
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3.3.5.2. Nghién ciru tac dung cua VG lén thoi gian dong mau

Chudt dugc danh gia thoi gian ddong mau tai nhiét do phong 28°C.

Sat khuan ving dudi chudt, dé kho. Dung kéo sic cit gon mot phan dudi
chuot dai 2mm. Vudt theo chiéu dai dudi chudt, cho mau chay ra hai phién kinh,
mdi phién kinh mét giot (cha y: dudng kinh cac giot déu nhau). Bam dong ho
ngay khi mau chay ra. Dat hai phién kinh vao hop petri.

Sau 2 phit, bat ¢au nghiéng nhe phién kinh th&r nhat mot goc 45° xem giot
mau d3 dong chua, sau d6 cir 30 gidy nghiéng mot 1an cho dén khi mau déng
(giot mau khong thay doi hinh dang khi nghiéng phién kinh).

Tiép tuc xem phién kinh thir hai cho toi khi mau déng. Bam dong hd ding
lai. Thoi gian d6ng mau tinh cho t6i khi mau dong ¢ phién kinh tht hai.

Tt thoi gian dong mau cua tirng chuot trong cac 16 xac dinh dugc tai thoi
diém truéc khi udng thude va sau khi ubng thude, tinh thoi gian déng mau trung
binh & timg 16 va so sanh céc gid tri trung binh thu duoc trude va sau khi ubng
thudc thir nghiém. Két qua thu dugc nhu & bang 3.28.

Bang 3.28 Tac dung cua VG lén thoi gian dong mau

) Thoi gian dong mau trung binh (giay)
Lo 4 4 z Z P trusc —sau
Trudc uong thude Sau uong thuoc
L6 1: nudc cat 225,80 + 68,82 207,60 + 17,76 >0,05
L6 2: VG 6g di/kg 286,80 + 62,30 250,20 + 68,53 >0,05
L6 3: VG 12g dl/kg 254,50 + 67,85 208,00 + 38,24 >0,05

Két qua & bang 3.28 cho thay:
O tat ca cac 16 thtr véi ca 2 lidu ctia VG, thoi gian déng méu trung binh c6
thay d6i chit it trude va sau khi thir thube nhung su sai khac 1a khong ¢ y nghia

théng ké.
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3.3.5.3. Nghién ciru tic dung ciia VG lén so lwong tiéu cau trong mdu ngoai
vi

Sau khi két thuc viéc do thoi gian dong méau, chay mau, tién hanh giét
chuot, léy Iml méu dong mach canh & tat ca cac 16 chudt cho vao 6ng chéng
dong citrat, lac déu, nhe nhang khong gy v& hong cau. Cho mau da chdng dong
vao may huyét hoc tu dong 18 thong s6 danh cho dong vat Vet abcTM Animal
Blood Counter.

Tir s6 luong tiéu cau trong méu ngoai vi cua timg chudt trong cac 16 xac
dinh duoc, tinh sd luong tiéu cau trung binh & timg 16 va so sanh cac gia tri
trung binh thu duogc giita cac 16. Két qua thu dugc nhu & bang 3.29.

Badng 3.29. Tdc dung ciia VG 1én s6 lwong tiéu cau trong mdau ngogi vi

L6 S6 luong tiéu cau (G/1) p so voi chirng
L6 1: nudc cat 483,80 + 159,62
L6 2: VG lidu 6g dl/kg 446,70 + 103,45 >0,05
L6 3: VG liéu 12g dl/kg 465,40 + 143,65 >0,05

Két qua & bang 3.29 cho thay:

VG & ca 2 liéu thir nghiém sau 7 ngay udng déu khong anh hudng dén sb
luong tiéu cau mau ngoai vi cta chudt nhit so véi 16 chimg (p>0,05).
3.3.6. Tac dung bao vé gan va chong oxy hoa

Tac dung bao vé gan va chéng oxy héa duge thir voi cao nude cia 1a cay
Gao (LG)
3.3.6.1. Tdc dung ciia LG lén khoi lirong gan chudt nhit tring

Tir khéi luong gan xac dinh duoc cua ting chudt trong cac 16, tinh khéi
lwong gan trung binh tirng 16 va so sanh cac gia tri trung binh thu dugc nhu &

bang 3.30.
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Bdng 3.30. Téc dung ciia LG lén khéi lwong gan chudt bi gdy déc bang PAR

i L6 chudt Khoi lwong gan trung binh (g) P2-i P3-i
1 | Chung sinh hoc 1,3073 + 0,1967

2 | M6 hinh (p,.4=0,0020) 1,6870 + 0,2552

3 | Silymarin 70mg/kg 1,6513 + 0,1604 0,7272

4 | LG 6gdl/kg 1,2203 + 0,1453 1x10™* | 1x10°
5 | LG 12gdl/kg 1,2997 + 0,1104 1x10% | 2x10°

Két qua & bang 3.30 cho thay:

- Khoi lugng gan chudt ¢ 16 mo hinh (16 2) ting rd rét so véi 16 ching
sinh hoc (p<0,01).

- O céc 16 udng thude (ca 16 thir thube va thude chimg duong) khéi luong
gan déu giam so v&i 16 mo hinh. Tuy nhién su khac biét chi c6 ¥ nghia thong ké
& cac 16 chudt uéng LG & ca 2 liéu 6g dl/kg va 12g dl/kg (p<0,001).
3.3.6.2. Tac dung ciia LG lén hoat dp ASAT va ALAT

Tt két qua hoat do ASAT cua tung chudt trong cac 16 xac dinh dugc, tinh
hoat d6 ASAT trung binh tirng 16 va so sanh cac gia tri trung binh thu duoc.

Bang 3.31. Tdc dung ciia LG 1én hoat do ASAT trong huyét thanh chudt bi gdy

déc bang PAR
; L6 chust Hoat do AST trung | Ty 1€ giam so 02 051
binh (UI/1) v6i 16 2 (%)

1 | Ching sinh hoc 138,5+ 37,6

2 | M6 hinh (p1,=0,0015) |  338,1+ 130,0

3 |Silymarin 70mg/kg 206,6+ 50,7 39 0,0121

4 |LG 6gdl/kg 113,2+ 21,3 67 8x10™ | 4x10™
5 |LG 12g dl/kg 103,6+ 17,3 69 6x10™ | 2x10™
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Két qua & bang 3.31 cho thay:

- Hoat 40 ASAT & 16 m6 hinh (16 2) gdy ddc bang paracetamol ting cao
10 rét so v&i 16 chung sinh hoc (p < 0,002).

- Hoat d6 ASAT ¢ 16 chudt udng LG & ca 2 liéu 6g dl/kg va 12g dl/kg
trong 8 ngay trudc khi gy doc gan da gidm ro rét so voi 16 2 (p < 0,001). Mat
khac, LG ¢ 2 liéu trén ciing co tac dung tot hon so véi silymarin liéu 70mg/kg
(p<0,001).

Tu két qua hoat d0 ALAT cua ting chuot trong cac 16 xac dinh duoc, tinh
hoat 40 ALAT trung binh ting 16 va so sanh cac gia tri trung binh thu dugc nhu

o bang 3.32.
Bdng 3.32. Tac dung ciia LG 1én hoat do ALAT trong huyét thanh chuét bi gdy
doc bang PAR
) A Hoat do ALT Ty 1€ giam so
' Lo : ce 2 P2-i Ps-i
trung binh (UI/l)|  vo6i 16 2(%)
1 | Ching sinh hoc 740+ 16,7
2 | M0 hinh (p., =0,0019) 291,4 + 144,6
3 | Silymarin 70mg/kg 1789+ 35,6 52 0,0498
4 |LG 6g dl/kg 99,8+ 17,7 66 0,0040 | 1x10”
5 LG 12g dli/kg 88,8+ 149 70 0,0029 | 3x10”

Két qua & bang 3.32 cho thay:

- Hoat 6 ALAT ¢ 16 mo hinh (16 2) giy doc bang PAR ting cao rd rét so

voi 16 chirng sinh hoc (p<0,002).

- Hoat @6 ALAT & céc 16 chudt udng LG & ca 2 liéu 6g dl/kg va 12g dl/kg
da giam rd rét so véi 16 2 (p<0,01). Két qua ciing cho thidy LG co tac dung tot

hon rat nhiéu so véi silymarin liéu 70mg/kg (p<0,0001).
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3.3.6.3. Tdc dung ciia LG lén sw thay doi ham lwong MDA trong dich dong
thé gan chudt nhit tring
Tir két qua ham lwong MDA cua timg chudt trong céc 16 xac dinh duoc,
tinh ham lugng MDA trung binh tung 16 va so sanh cac gia tri trung binh thu
duogc nhu & bang 3.33
Bang 3.33. Tdc dung ciia LG 1én ham heong MDA gan chudt nhdt bi gdy déc

bang PAR
[ Lo chugt Ham lwozrlfnz/f/l;z;:)u ng binh P2-i Ps-i
1 | Ching sinh hoc 0,187+0,033
2 | M6 hinh 0,214+0,067
3 | Silymarin 70mg/kg 0,149+0,046 0,0276
4 | LG 69 dl/kg 0,155+0,041 0,0327 0,7397
5 | LG 12g dl/kg 0,145+0,031 0,0164 0,8494

Két qua & bang 3.33 cho thay:

- Ham lugng MDA & 16 md hinh (16 2) gdy doc bang paracetamol ting
cao so véi 16 chung sinh hoc.

- Ham lugng MDA & cac 16 chudt udng LG & ca 2 liéu, trong 8 ngdy trudc
khi gay doc da giam rd rét so véi 16 2 (p<0,05). Chung té LG c6 tac dung chdng
oxy hoa kha tot.
3.3.6.4. Tdc dung ciia LG Ién sw thay d6i mé bénh hoc gan chudt nhit tring

Quan sat truc tiép va dudi kinh hién vi dién t (voi HE x 400), hinh anh
gan dai dién cho cac 16 thu dugc nhu & hinh 3.45. Cac dic diém dai thé va vi thé

duoc tong hop trong bang 3.34 va 3.35.
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€)
Hinh 3.45. Hinh anh vi thé gan
a)L0 1(Chitng sinh hoc): binh thuong b)L6 2(M6 hinh): thodi héa nang
¢) L6 3 (dung silymarin 70mg/kg: thodi héa nang d) L6 4 (dung LG 6g dl/kg): binh thuong
e) Lo 5(dung LG 129 dl/kg): thodi hoa nhe
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Bdng 3.34. Tac dung ciia LG [én sw thay d6i dai thé gan chudt nhdt trang trén
mé hinh gdy doc gan bang PAR

Lo Pai thé
. Gan mau d6, mit nhan, mat d6 mém, khong phu né, khong
Chting sinh hoc p
sung huyeét.
M6 hinh Gan nhat mau, phu né, sung huyét, bé mit khong nhén, c6 chd
bi hoai tir va bac mau.
Silymarin Gan mau do, sung huyét nhe va vira, ¢6 nhiéu diém tén
70mg/kg thuong, bac mau nhe.
LG 69 dl/kg Gan mau d6, xung huyét nhe, hau nhu khong thay ton thuong.
Gan mau d6, xung huyét, khong c6 bac mau, hau nhu khon
LG 129 dl/kg E, HIRS A 80 8
quan sat thay ton thuong.

Bdng 3.35. Tdc dung ciia LG 1én sy thay doi vi thé gan chudt nhdt trdng trén mé

hinh gdy déc gan bang PAR

Lo Vi thé Hinh anh

Chime sinh h 2/3 cac miu bénh pham co cau tric gan binh Hinh
ng sinh hoc ‘
8 " | thuong, 1/3 c6 thoai hoa gan rat nhe. 3.45a
M5 hinh T4t ca cac mau bénh pham gan thoai hoa rit ning, Hinh
nhiéu ving hoai tir, nhan dong. 3.45b
Silymarin T4t ca cac mau bénh pham gan thoai hoa ning, Hinh
70mg/kg nhiéu viing bi hoai tir, viém va nhan dong. 3.45¢c
2/3 miu bénh pham c6 té bao gan va cac ciu tric Hinh
. x . in
LG 69 dl/kg binh thuong. 1/3 s6 mau bénh pham thodi héa va 3.454
hoai tir mtrc do nhe va vira. '

LG 12g di/kg T:Qit ca cac Ame:lu t,)érih pham c6 gar'l tqhoé{i h(’)? rat Il}l@ Hinh
va nhe, khong c6 ton thuong hoai tir va xuat huyet. 3.45e
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CHUONG 4
BAN LUAN
Loai Bombax malabaricum DC. (Bombax ceiba L.) c6 tén Viét Nam la

cay Gao (Moc mién, Gon rimg, C6 bdi... ) 1a mot loai rat quen thudc va gan gili
vo1 nguoi dan & nhiéu quéc gia nhu Trung Quéc, An D9, Pakisxtan, Ai Cap,
Australia, Thai Lan, Srilanka, Nepal, Viét nam [76], [124], [134]. Theo kinh
nghiém dan gian, nhiéu bo phan khac nhau cua loai ndy duoc dung dé phong va
chita bénh. Tai An Do, 1&, vo than cua loai Bombax malabaricum DC. dugc
ding dé tri tiéu chay, kiét ly, bong, bénh tiéu duong. Hoa va qua con duoc sir
dung dé trj ran can. Theo tac gia V& Vian Chi (1997) va B4 Tat Loi (2003), vo
than cay Gao thuong duoc dung b gy xuong, sao vang sac dac udng 1am thube
cam mau; hoa Gao sao vang sac udng chita tiéu chay, kiét ly (ding 20-30g). Cho
dén nay & Viét Nam mai chi c6 céc tai liéu vé cong dung cua ciy Gao trong dan
gian. Do d6, cay Gao la duoc liéu can duoc nghién ciu sdu va day du hon, nhét
la vé thanh phan hoa hoc va tac dung sinh hoc. Pay 1a dé tai luan an tién si dau
tién nghién cau vé cay Gao o Viét Nam.
4.1. VE THUC VAT

Hién tai cd nhiéu hé théng thuc vat trén thé gisi, cd thé ké dén nhu
Cronquist (1981-1988) [68], [69], Dahlgren (1981-1983) [70], Thorne (1992-
2001) [197],A. Takhtajan (1997) [196], APG | (1998) [38], APG II (2003) [39],
APG 111 (2009) [40].....

Qua cac hé thdng trén cho thay hai hé thdng hién dai do hai nha hé théng
hoc ndi tiéng dai dién cho chau My 1a Cronquist va dai dién cho chau Au la
Takhtajan déu cho rang ho Gao (Bombacaceae) 1a ho nho trong hé thong thyc
vat, ho Gao nam trong bo Bong (Malvales), lién bo Bong (Malvanae), phan 16p
S6 (Dilleniidae), 16p Ngoc lan (Magnoliopsida).

Trén thé gidi, ho Gao (Bombacaceae) gom 30 chi v6i 250 loai [108]. O
Viét Nam chi co tir 5 dén 6 loai thudc chi Bombax L. ho Gao (Bombacaceae), do

d6 van dé dau tién 1a giam dinh tén khoa hoc cta dbi twgng nghién ciru khong
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gip nhiéu khé khin. Sau nhiéu lan di 14y mau tai cac thoi diém khac nhau trong
nam, di liy dugc mau canh ciy c6 hoa vao thang 4. Cac dic diém hinh thai cta
cdy di duoc phan tich, so sanh véi cac dic diém mo ta trong cac tai liéu vé phan
loai thuc vat. Két qua cho thay ciy nghién ctru c6 day du cac dic diém cua ho
Gao (Bombacaceae), cac dac diém ctia chi Bombax L. va cac dic diém cua loai
Bombax malabaricum DC. (Bombax ceiba L.). Tuy nhién, theo Nguyén Tién
Ban [5], [6], Bombax malabarricum DC. va Bombax ceba L. 1a hai loai khac
nhau. Nhung hi¢n nay, V6 Van Chi [8], Pham Hoang H$ [17] va cac nha thuc
vat hoc trén thé gidi xép hai loai 1a mot [196].

Mau nghién ctru dd dugc Tran Huy Thai, Bui Hong Quang va D3 Thi
Xuyén gidm dinh va xac nhan tén khoa hoc 1a Bombax malabaricum DC.
(Bombax ceiba L.), ho Gao (Bombacaceae). Viéc dinh tén khoa hoc giup cho
cac cong bd vé thanh phan héa hoc va tac dung sinh hoc rd ngudn gdc.

Tén khoa hoc ciia cdy Gao 1a Bombax malabaricum DC. con c6 tén dong
danh: Bombax ceiba L., Gossampinus malabarica (DC.) Merr., Salmalia
malabarica (DC.) Schott et Endl, Bombax heptaphylla Cav. [7], [8], [108].

Trén thé gidi, cdy Gao c6 cac tén goi sau: Silk-cotton tree, Cotton wood
tree (Anh), Arbre a coton, Arbre a bourre, Cotonier mapon (Phap), Roca
(Campuchia), Ngiou (Lao), Simul, Simbal (An d¢, Pakistan), Shalmali (tiéng
Phan) [6], [98], [108].

Ngoai ra tén Viét Nam ciing c6 mot sé tén goi khac nhu: Moc mién, Gon
rung, Moc mién thy, May min, May nghiu (Tay), cdy Bong gao, Anh hung thuy,
Hodng mién, Gon, Co bdi, Ban chi hoa...[5], [31].

Trong qua trinh tim hiéu, theo ddi su sinh truong va phét trién cua cay
thay cdy Gao la cdy song nhiéu nam, dé trong trot va nhan giéng. Nguoi dan
Viét Nam tréng cay Gao tai cac khu vuc dinh, dén, chua, dau lang ban. Pac biét
tai Son La co rat nhiéu cay Gao, nguoi dan thu gom bong hoa Gao dé lam dém.
Hién nay, nguoi dan Pha Tho trong thanh timg vuon ciy Gao véi muc dich lay
tam giri cdy Gao va lay gb. Chinh vi thé nguén duoc liéu tir cdy Gao rat c6 tiém

nang véi thoi diém thu hai cac bd phan ctia ciy khac nhau. La cdy Gao thu hai tir
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thang 8 dén thang 10, hoa vao thang 3-4.

Két qua nghién ctru dic diém thuc vat cho thay cay Gao d& nhan biét boi
dac trung hoa to, mau dé bén canh hinh dnh gai hinh nén trén than. Luan an
cling d3 nghién ctru cdu tao giai phau hoa, dic diém vi phiu 14 va canh, dic diém
bot than, 14 va hoa. Viée xac dinh cac dic diém vi phau 14 va canh, dic diém bot
than, 14 va hoa da gop phﬁn nhan biét va tiéu chuin hoa dugc lidu.

La loai cdy quen thudc, phd bién, cdy Gao di duoc ung dung trong diéu
tri mot s loai bénh theo kinh nghiém dan gian tai nhiéu quéc gia. Tai Trung
Quéc, An P9...cay Gao di dugc dua vao Thuc vat chi [183], [220]. Tuy nhién,
tai Viét Nam, cay Gao mac du da c6 mat trong mat s6 ché phém (nhu tra uéng
thanh nhiét, hay cao thudc diéu trj cac bénh vé mau.. .) song trong bd Thuc vat
chi Viét Nam méi nhat (2000-2007) chwa thidy d& cap dén ho Gao
(Bombacaceae) va cdy Gao. Vi vdy, cac két qua nghién ctru trén ddy budc dau
g6p phan xdy dung tiéu chuin dugce lidu cho loai Bombax malabaricum DC.

4.2. VE THANH PHAN HOA HOC

Bombax L. 1a mdt chi dugc biét dén nhiéu nhat trong ho Bombacaceae,
tuy nhién dén nay mdi ¢ rat it loai trong chi nay dugc nghién ctru vé thanh phan
hoa hoc. Flavonoid, phenolic, terpenoid, sterol 1a cac nhom hop chét ty nhién co
trong cac loai thudc chi Bombax L. Theo cac tai liéu thu thap dugc cho dén nay
c6 khoang trén 100 hop chit dd dugc phan 1ap va xac dinh ciu trac hoa hoc
(khong ké cac thanh phan khac nhu tinh dau, acid amin, duong) tip trung & cac
loai Bombax malabaricum DC., Bombax anceps P., Bombax costatum P. V.
Trong d6, loai Bombax malabaricum DC. phéan 1ap dugc nhiéu hop chit nhat
bao gdm 16 hop chét tir r&, 8 hop chat tir vo ré, 3 hop chit vo than, 3 hop chit tir
15i than, 2 hop chat tir 14, 78 hop chat tir hoa, 19 hop chat tir hat va 11 hop chat
tr gom [108], [114].

Theo kinh nghiém dan gian, bd phan dung ctia cdy Gao chil yéu 1a vo
than, 14 va hoa. Pay 13 nghién ctru dau tién vé loai nay & Viét Nam, tuy nhién
cac nha khoa hoc trén thé gidi da co nhiéu nghién ctru vé thanh phan héa hoc

ctia hoa loai ndy va da xac dinh dugc gan 80 hop chat chiém khoang % cac hop
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chét phan 1ap dugc. Do thoi gian nghién ctru han hep, vi vay voé than va 14 dugc
tap trung dua vao nghién ciru dé co su so sanh vé thanh phan hoa hoc.
4.2.1. Vé két qua dinh tinh

Két qua dinh tinh cac nhom chit trong vo than, 14 va hoa cua loai Bombax
malabaricum DC. cho thiy thanh phan hoa hoc ctia vo than, hoa va 1a bao gdm
cac nhém hop chit glycosid tim, alcaloid, saponin, flavonoid, coumarin, tanin,
acid hitu co, duong khtr, sterol, acid amin va caroten. Riéng caroten va acid
amin khong c6 trong vo than. Cac nhom hop chit trén déu phu hop véi cac
nhém hop chit da phan lap duoc tir cac loai thude chi Bombax L. da duogc trinh
bay trong phan téng quan.
4.2.2. Vé két qua phan l1ap cac hop chat

Bang 4.1. Céc chdt phan Idp dwoc tir lodi Bombax malabaricum DC.

S6 TT Hop chit Danh phap Bo phén
1 BBV1-BBL4 Lupeol Vo than - L4
2 BBV?2 Friedelin Vo than
3 BBV3 Epicatechin Vo thian
4 BBV4 Catechin Vo6 than
5 BBV5 Momor cerebrosid | Vo6 than
6 BBV6-BBL1 Daucosterol Vo than - L4
7 BBV7-BBL2 Stigmasterol Vo than - L4
8 BBVS Diethylhexyl adipat Vo than
9 BBL3 Mangiferin L&
10 BBL5 Taraxeryl acetat La
11 BBL6 Taraxerol La
12 BBL7 7a-hydroxysitosterol L&

Trong nghién ctru ndy, 8 hop chat phan 1ap duoc tir vo than loai Bombax
malabaricum DC. va 7 hop chit dugc phan 1ap tir 14, trong d6 c6 3 hop chét
phéan lap duoc ca trong vo than va l1a (bang 4.1).

% Lupeol: Hop chit di duoc phéan 14p tir nhiéu bo phan khac nhau cua loai
Bombax malabaricum DC.: vé than, hoa, v6 ré theo cac quy trinh khac nhau
[41], [166]. Trong nghién ctru nay, lupeol con phan lap duoc tir bd phéan la 1.

124



Lupeol c6 trong nhiéu loai thue vat, né dugce tim théy trong bép cai, hat tiéu, dua
chuét, ca chua, trong trai cdy (nhu: 6liu, xo0ai, du tiy, nho d6), trong cdy thude
(nhu: nhan sim, chd dé ring cua, phén den...), phan bd réng rii trong cac ho
thuc vat (nhu: Asteraceae, Apocynaceae, Rutaceae, Euphorbiaceae...).

- Lupeol c6 nhiéu tac dung duoc 1y: chéng viém, chéng oxy hoa, ha huyét
ap, chéng sOt rét, bao vé gan va dac biét kim ham sy phat trién té bao ung thu
[135]. Lupeol 1am giam kich thudc khéi u mét cach nhanh chéng va hiéu qua
hon ca nhing thudc dang str dung diéu tri ung thu nhu cisplastin. Nhan thiy vai
trd quan trong cua lupeol [225], mot sé nha khoa hoc dang du tu phan 1ap né tir
cac ngudn duoc liéu khac nhau nhu: chiét tich lupeol tir 14 me rimg [16], phan
lap céac triterpen alcol tir loai Xerospermum lavevigatum. Trong nghién ctru nay,
xac dinh dugc ham Iugng kha cao lupeol phan 1ap tir loai Bombax malabaricum
DC. (5,7mg/100g duogc li¢u), vi vay la co s& cho cac nha khoa hoc khai théac
nguén duoc li¢u nay tai Viét Nam.

< Friedelin: Pay la chat 1an dau tién phéan 1ap duoc tir v6 than cdy Gao noi
riéng va tur chi Bombax L. néi chung. Cung trong ho Gao (Bombacaceae), hop
chat nay duoc phan lap tir loai Chorisia crispiflora [114].

- Friedelin ciing 13 mét triterpen c6 coéng thirc phan tir giéng lupeol, duoc
phan 1ap tir mot sb loai thude cac ho khac nhau: Eugenia chlorantha Duthie ho
Myrtaceae, Azima tetracantha (Lam) ho Salvadoraceae [36], [37]. Nam 1995, A.
Hisham va cdng su phan 1ap duoc 2 triterpen tir phan doan n-hexan cua vo than
cay Salacia beddomei (Gamble) 1a lupeol va friedelin [92]. Friedelin c¢6 nhiéu
tac dung duoc ly: chéng viém, giam dau, ha sot, chéng lai bénh bach cau
lymphoblastic T. Friedelin ¢6 tac dung lam giam co thét co tron khi quan thir
nghiém trén chudt lang [36].

% Epicatechin: Pay 1a 1an dau tién hop chat nay dugc phan lap tir chi
Bombax L. Epicatechin cling dd dwoc phan lap tr qua cua loai Adansonia
digitata va la cua loai Ochroma pyramidae cung ho Gao (Bombacaceae) [182],

[202]. Hop chat ndy c6 nhiéu trong 14 cta cay tra, coca va nho. Tac dung cua
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epicatechin theo cac tai liéu tham khao thuong néi téi 1a tac dung chong oxy
hoa, chéng két tap tiéu cau, bao vé tim mach.

% Catechin. Catechin va epicatechin 14 2 ddng phan ctia nhau, thuéc nhém
flavan-3-ol. Py ciing 1a 1an dau tién hop chit nay duoc phan 1ap tir loai Bombax
malabaricum DC. ndi riéng va chi Bombax L néi chung. Trudc d6, hop chat nay
da duogc phan lap tir 2 loai thudc ho Gao, d6 1a loai Ceiba pentandra [146] va
loai Ochroma pyramidae [202].

< Momor cerebroside |. Lan dau tién phan 1ap duoc hop chit nay tir ho
Gao (Bombacaceae). Cac nha khoa hoc trén thé gion da tién hanh phan 13p duoc
Momor cerebroside I tir nhiéu loai khac nhau: Incarvillea arguta
(Curcubitaceae), Cucumis sativus L (Bignoniaceae)... [112], [113], [224].

< Daucosterol, Stigmasterol va 7 a-hydroxy sitosterol: 1a cac hop chat c6
hé théng vong cyclopentan perhydrophenanthren, dan chat cua p-sitosterol thudc
nhom sterol ¢6 ngudn gbc tir thuc vat bac cao goi chung Ia phytosterol. Nhém
sterol da dugc phén 1ap tur cac bo phan khac nhau cua loai Bombax malabaricum
DC. Trong d6 p-sitosterol c6 mat ¢ hau hét cac bo phan cua cay Gao nhu: ré, vo
than, hoa va hat [108]. Daucosterol va Stigmasterol da dugc phan lap tir hoa ctia
loai Bombax malabaricum DC. [79], [85]. Trong nghién ctru nay, daucosterol va
stigmasterol dugc phan lap tir 14 va vo than. Bén canh d6, 7 a-hydroxy sitosterol
lan dau tién dugc phan 1ap tir ho Gao (Bombacaceae).

Theo Berges RR [48], p-sitosterol c6 kha ning cai thién dang ké triéu
chtng va céc thong sé dong chay nude tiéu cho thay hiéu qua trong diéu tri ting
san tuyén tién 1iét lanh tinh. p-sitosterol gay ¢c ché hap thu cholesterol & rudt,
lam giam ndng do6 cholesterol trong mau, do d6 dwgc st dung trong truong hop
cholesterol mau cao [137]. Hién nay c rat nhiéu ché pham c6 chira thanh phan
B-sitosterol & dang thuc pham chirc ning hoic thudc dung dé phong céc bénh
tim mach va huyét 4p. Ngoai ra, daucosterol cé tac dung diéu hoa mién dich, trc
ché su phat trién ctia ndm men invitro, dic biét c6 tac dung trén ndm Candida

albicans [115]. Nhiing tac dung nay hoan toan phu hop vai kinh nghiém str dung
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v6 than cdy gao chdng viém, khang ndm trong dan gian. Phii hop véi két qua thir
tac dung chdng viém trong nghién ciru. Daucosterol ciing c6 mit trong nhiéu ciy
thudc quy nhu: nhan sam, ké huyét dang, dd trong, ché dé riang cua... Cac nha
khoa hoc trén thé gi6i d4 tién hanh phén 1ap daucosterol tir nhiéu loai khac nhau.
Nam 2012, Jie - wen Guo va cong su da phan lap duoc 5 hop chét co tac dung
duoc ly, trong d6 c6 daucosterol tir hat gibng cay Litchi chinensis [111]
Stigmasterol khong chi dugc phan 1ap tir loai Bombax malabaricum DC., ma
stigmasterol con 14 mot phytosterol da dugc phan 1ap tir nhiéu loai khac nhau
nhu: Rubus suavissimus (Rosoideae) [210], Achyranthes aspera L.
(Amaranthaceae) [21], Strobilanthes callosus [188]....

< DEHA (Diethylhexyl adipat). Pay la 1an dau hop chit nay duoc phan 1ap
tir loai cling nhu tir ho Bombacaceae. Tuy nhién, c6 ¥ kién cho rang BBVS c6
thé Ia chat ngoai lai, 1an tir ngodi vao. Thuc té, ca 2 qui trinh chiét xuét, phan lap
cac hop chat tir vo than va 14 déu duoc tién hanh tuong tu va trong cing diéu
kién do vay néu bi Ian tir ngoai vao thi BBV8 phai xuat hién trong ca vo than va
la. Rat tiéc day 1a mot chat dau nén chua nghién cttu phan tich cling véi cac chat
khé&c va cong thirc cia BBVS8 cho thay kha niang hap thu UV-VIS yéu nén khong
xuat hién hozc 1a 1 trong 2 pic nho con lai cia SKP vo than bi bé qua do khong
cuing T caa dung dich hdn hop ddi chiéu chi c6 6 hop chat. Dé khang dinh su
c6 mat cua BBVS trong vo than cly Gao can c6 nhiing nghién ctu tiép theo
bang cac phuong phap thich hop nhu trudc hét xac dinh phd MS cua 2 pic con
lai trén SKP vo than hay tiép tuc dung BBV8 nhu mot "van tay" dé tiép tuc
nghién cau. Néu BBVS that sy c6 mat trong vo than cly Gao thi day 1a 1an dau
tién n6 duoc phan 1ap tir cay nay. Néu BBVS la chat ngoai lai thi chi c6 thé la su
két hop tir yéu t6 ngoai lai véi mot sé acid hitu co ¢6 trong duoc liéu hinh thanh
trong qua trinh chiét xuat s& c6 két luan bé sung canh béo. Tuy nhién, kha niang
c6 mat BBVS trong cay Gao la rat cao vi vo than cua loai Bombax malabaricum
DC. duoc biét 1a c6 chira nhiéu nhya mu [108] va phan @ng ester hda xay ra
trong qua trinh chiét xuat khong cé xic tac ciing rat kho xay ra.
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< Mangiferin: mot xanthon glycosid dugc biét dén 1a thanh phan hoat chat
chinh trong la xoai Mangifera indica L., thuoc ho Pao 16n hot (Anacardiaceae).
Hop chit nay d3 duogc cac nha khoa hoc phan 1ap tir cac bd phan khac nhau cta
loai Bombax malabaricum DC. Theo [181], phan 14p tir 14 cua loai nay 1a tir nam
2003 va theo [71] 1a nam 2005. Mangiferin dugc phan 1ap tir hoa loai B.
malabaricum nam 2011 [168]. Tac dung sinh hoc ctua mangiferin ciing da duogc
rat nhidu cac nghién ctiru khac nhau ching minh. Dar A [71] ciing d3 tht tac
dung chéng oxy hoa, tic dung giam dau, tac dung bao vé gan ctia mangiferin va
dich chiét methanol cua 14 loai Bombax malabaricum DC. Trong nghién ctru
nay, tac dung chéng oxy hoa va bao v¢ gan da dugc ching minh thyc sy hi¢u
qua voi bo phan 1a 14 cay gao thu hai tai Viét Nam, viéc xac dinh thanh phén
magiferin trong 14 gép phan ching minh tac dung duoc 1y va kinh nghiém sir
dung cac b phan cay gao lam thudc bd gan, bao vé gan trong dan gian.

% Taraxeryl acetat: Co trong hoa cta loai Bombax malabaricum DC. phan
1ap nam 1974, trong nghién ctru nay taraxeryl acetat dugc phan lap tu 14. Hop
chét ciing dugc tim thiy trong cac loai thuc vat bac cao khac nhu Codonopsis
pilosula ho Campanulaceae [198], Seriphidium santolium Poljak [222]...
Taraxeryl acetat dugc nghién ctu vé tac dung khang virus, két qua cho thay chat
nay co tac dung khang virus Herpes simplex type 11 [122].

< Taraxerol: Tuong tu taraxeryl acetat, hop chit nay ciing di duoc phan
lap tir hoa nim 1974 va lan dau tién dugc phan 1ap tir 14 cua loai Bombax
malabaricum DC. Taraxerol cé trong cac loai: Myrica rubra, Codonopsis
pilosula. Theo [122], taraxerol c6 tidc dung chéng viém twong duong Vi
indomethacin, c6 hoat tinh khang K. pneumoniae. Tac dung nay hoan toan phu
hop vai kinh nghiém dan gian sir dung 14 Gao trong diéu tri thap khép, viém da.

Trong s cac hop chat phan lap duoc:

- Lan dau tién 2 hop chat duoc phan 1ap tir ho Gao (Bombacaceae) bao
gébm: momor cerebroside | va 7a-hydroxysitosterol. 3 hop chat lan dau tién
dugc phan 1ap tir chi Bombax L. gom: friedelin, epicatechin, catechin.
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4.2.3. Vé két qua xac dinh ham hrong mot s6 hop chat
4.2.3.1. Vé phwong phdp xir Iy méu tiv dwoc ligu ding dé phan tich

Pé dinh luong cac chit trong cdy Gao dat két qua tdt, truée hét can phai
chiét kiét hoat chit va lam sach dich chiét. Phuong phap ngam lanh voi
methanol duoc lua chon, ddy ciing 1a phuong phap tach cac hop chat tir duoc
lidu trude khi tién hanh chiét 1ong 1ong bang cac dung mdi c6 do phan cuc khac
nhau. Do vdy cac hop chat phan 1ap dugc déu s& c6 mit trong dich chiét
methanol. Mat khac phuong phap ngdm lanh v&i methanol cho phép loai bd
phan 16n cac chat can trd nhu chéat nhay.

Vi cach ngdm lanh 3 1an véi thoi gian 24 h, 48 h va 72 h dd da cho phép
1y kha kiét hoat chat. Vi ba duoc liéu sau khi ngdm lanh 3 1an duoc ngam tiép
v6i methanol thém 1 1an nita. dich chiét thu dugc duge loai bét dung méi va
kiém tra bang HPLC va sic ky 16p mong déu khong thdy xuat hién cac pic hodc
vét cta cac hop chat tuong tng.
4.2.3.2. Vé viéc tam diing cdc hop chit phén ldp dwoc lam chét doi chiéu dé

xdy dwng phwong phap

Do khong c¢6 kha ning c6 duge dii cac chat chuan can thiét nén phai sur
dung cac chat phan 1ap dugc nhu 13 cac chat d6i chiéu dé xay dung phuong
phap. Cac hop chat phan 1ap di duoc kiém tra d6 tinh khiét bang sic ky 16p
mong véi it nhat 3 hé dung méi khai trién khac nhau trudc khi tién hanh do céc
phé dé xac dinh cdu tric. Do tinh khiét cua cac hop chat nay duoc kiém tra thém
bang cach xac dinh tong tap theo phuong phap chuin hoa dién tich. Vi ndng do
dung dich kiém tra c6 ndng do du 16n va thoi gian sic ky 1a 30 phit cac hop chat
phan 1ap duoc tir vo than va 14 ciy Gao déu chi cho 1 pic duy nhét trén sic ky d6
va khong cho thém pic la nao khac. Pac biét c6 3 hop chat c6 mit ca trong vo
than va 14 cay Gao la lupeol, daucosterol va stigmasterol voi 2 chuong trinh
dung méi khac nhau ciing cho sac ky d6 chi c6 duy nhét 1 pic & thoi gian luu c6
thay d6i chut it. Chtng t6 cac hop chat phan 1ap dugc kha tinh khiét.

Tuy nhién dé thiét 1ap chat doi chiéu véi cac chat nay can c6 luong chat

phan 1ap du 16n dé xac dinh do 4m, ham luong thuc té va kiém tra do on dinh
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theo thoi gian. Thyuc té lugng cac chat phan lap dugce con qua it va thoi gian
khong cho phép co thé thuc hién céc cong vi¢e trén. Do vay trudc mit bo qua
ham am, ham luong tap (néu con c6), tam coi ham lwgng cua cac hop chat trén
14 100% dé nghién ctru xay dung phwong phap phéan tich. Néu ham luong that
ctia cac chét ddi chiéu thap hon (do con d6 4m va do tinh khiét khong that su dat
100%) thi ndong do cac dung dich dbi chiéu ciing s& giam theo mot ty 1¢ twong
tmg. Dong thoi giéi han phat hién va dinh luong c6 thé con dat dugc gia tri thap
hon.

4.2.3.3. Vé itng dung phé MS trong viéc ning cao dp tin cdy cia viéc dinh

tinh

Thong thudng trong sic ky long viéc dinh tinh cac pic dugc dua vao thoi
gian luu va két hop thém mot s thong tin khac nhu phd hap thy UV-VIS tuong
g véi cac pic. Tuy nhién voi mot hdn hop phire tap c6 ngudn gdc duge licu
chtra cac hop chat kha da dang can ting cudng tinh nhan dang céac pic. Vi thiét
bi LC-MS c¢6 thé nhan dang céc pic trén sic ky do bang két hop thoi gian luu va
phd MS cuia cac pic s& cho phép dinh tinh mot cach chinh xac hon nhiéu so véi
viéc két hop vai pho UV-VIS.

Tuy nhién thiét bi LC-MS chua phai 1a pho bién nén viéc ap dung rong rai
gip kho khin. Do vdy trong nghién ctru cta ching t6i LC-MS duoc dung dé
khang dinh viéc tach cac hop chat nghién ctru trén sic ky do 1a triét dé va giup
c6 duoc day du thong tin hon dé dinh tinh theo kiéu két hop nhiéu "van tay".
Tuy nhién van can c6 mot phuong phap don gian hon dé co thé tng dung rong
rdi trong kiém nghiém vo1 dugce ligu.
4.2.3.4. Vé khdo sdt diéu kién sdic ky va yéu cdu thiét bi HPLC

Tién hanh khao sat cac diéu kién sic ky dé chon duoc diéu kién sao cho
chat phan tich duoc tach hoan toan, pic can ddi, thoi gian phan tich khong qua
dai.

Mic du st dung LC-MS dé khao sat va xay dung phuong phap nhung véi
mong mudn phuong phap duoc ap dung rong rai hon nén chi dung detector UV-
VIS 1am bd phan phat hién khi dinh lugng. MS duge dung dé khang dinh thém
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cac pic duoc xac dinh tai cc thoi gian luu twong ting khong bi chong 1an véi
cac chat khac. Phd khéi luong thu duge tir cac pic ¢o thoi gian luu twong Ung
con duogc so sanh voi phé khoi luong do duogc khi xac dinh cAu trac dé thém tinh
khang dinh.

Dé co thé phan tich dong thoi nhidu hop chét, chuong trinh dung méi
dugc trién khai. Nhung néu thiét bi khong c6 diéu kién gradient dung moéi thi co
thé tham khao chwong trinh dung méi trén dé chon thanh phan pha dong phu
hop dé phan tich riéng timg chét hodc mot s6 chat véi diéu kién chiing dugc tach
riéng khi chay sic ky voi diéu kién dang dong.
4.2.3.5. Khd ning dp dung phwong phdp phan tich cdac hop chit

Sau khi xdy dung, quy trinh phan tich di dugc tham dinh theo quy dinh
chung. Cac két qua thim dinh cho thiy phuong phap da dép tmg céc yéu ciu can
c¢6 nhu: sy phi hop cua hé thong, do lap lai, khoang nong do tuyén tinh, LOD va
LOQ, do dung.

Phuong phap phan tich cic hop chat trong vo than va 14 cay Gao bang
phuong phap HPLC xay dung duoc 1a dang tin cay. Pong thoi phuong phap co
vu diém 1a don gian, d& thuc hién, c6 thé tiét kiém duogc thoi gian va chi phi
kiém nghiém. Hién nay da s6 cac Trung tdm kiém nghiém duoc pham, my pham
dén cac co s¢ san xuat thudc déu duoc trang bi may HPLC. Vi viy, két qua
nghién ctru ctia dé tai ¢ thé trién khai va tmg dung vao thuc té.
4.3.2.5. Vé két qud dinh liwong mot sé6 hop chit trong vé thin va ld cdy Gao

Vi cac chét phan 1ap dugc tam dung la chit ddi chiéu chua biét ham 4m va
ham luong thuc sy nén ndng d6 cac dung dich ddi chiéu chi 1a twong ddi. Tuy
nhién v&i d6 tinh khiét kiém tra duoc va mau da dugc 1lam kho k¥ trude khi do
pho dé xac dinh ciu tric nén ham luong ciing gan 100% nén sai s6 nong do thuc
s& khong qua xa nong do biéu kién dung tinh toan. Bén canh d6 mdi chi tién
hanh véi 1 mau duoc liéu qua mot lan chiét can toan phﬁn, do vay cac két qua
thu dugc chua thé dai dién cho ham luong cac chat trong duge liéu nhung van 14
mot gid tri co thé dung dé udc luong ham luong cac hop chét trong cac bd phan

cua cay Gao.
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Tt mau vo than cday Gao dung nghién ctru lusn 4n di so bd xac dinh duoc
ham luong c6 trong 100 g vo than cay Gao kho cta 6 chat nghién ctru nhu sau:
epicatechin la 12,3mg; catechin la 6,7mg; daucosterol la 1,8mg; lupeol la 9,5mg;
stigmasterol la 1,9mg va friedelin la 7,6mg.

Tt mau 14 cady Gao dung nghién ctru luan an d3 xac dinh dugc ham luong
c6 trong 100 g 1a Gao kho cuia 7 chit nghién ctru nhu sau: mangiferin 1a 8,1 mg,
daucosterol la 1,1mg, 7a-hydroxysitosterol la 0,9mg, lupeol la 5,7mg, taraxeryl
acetat la 4,1mg, stigmasterol la 0,9mg va taraxerol la 5,1mg.

Nhu vay, voi viée tién hanh phan tich dong thoi cac hop chat phan lap
dugc trong 14 hodc vo than cdy Gao cho phuong hudng st dung phuong phap
“da van tay” dé dinh tinh va co thé xac dinh ham lugng cac chat néu c6 chat d6i
chiéu phu hop.

4.3. VE DQC TINH VA TAC DUNG SINH HOC

Theo kinh nghiém déan gian, cac by phan vé than, gom, hat, qua cta cay
Gao duoc sir dung dé chita cac bénh co triéu chimg viém va dau nhu thap khép,
nhtc moi chan tay, vét thuong bam tim, sung tay, suy than. La va hoa duoc
dung pho bién dé chita cac bénh vé gan, than, dudng tiéu hoa, mat mau, suy
nhuoc co thé.

Trén thé gidi, loai Bombax malabaricum DC. dang ngay cang thu hat
dugc su quan tdm cua cdc nha khoa hoc véi nhiéu tac dung chira bénh quan
trong va cac tac dung sinh hoc da duogc cong bd, nhu tac dung bao v¢ gan, tac
dung chéng viém, giam dau, ha s6t, ha huyét ap, tac dung ha duong huyét, uc
ché sy tao mach, tac dung chéng oxy hoa va chéng ung thu [134], [205], [206].

Tuy nhién, cac nghién ctiru vé tac dung sinh hoc cta loai ndy ciing chua
duoc déy dt va hoan chinh, dic biét co rat it nghién clru vé loai Bombax
malabaricum DC. thu héi tai Viét Nam. Vi vay, dé lam sang to viéc sir dung cay
thudc nay, dé tai di tap trung vao nghién ctru doc tinh cac bd phan vo than, 14,
hoa dé xac dinh tinh an toan, nghién ctru tic dung giam dau, chong viém cap va
man tinh trén vo than, tic dung bao v¢é gan cua la va tac dung cAm mau cua vo

than cay Gao.
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4.3.1. Pgc tinh
4.3.1.1. Vé danh gid dic tinh ciia vé than
V6i lidu udng cao nudc vo than cay Gao ting dan tir 100g/kg dén 300g/kg
thé trong (gap 50 1an lidu dung thong thuong), day 1a thé tich tbi da, chudt co
kha ndng dung nap dugc. Theo doi1 chudt & cac 16 sau khi duogc uéng thude, nhan
théy: Chudt & tat ca cac 16 khong co biéu hién cta céc tridu chirng ng doc, cac
chudt van an uéng, hoat dong binh thuong, phan va nudc tiéu cua chuodt khong
co gi bat thuong, sau 72h khong c6 chuot chét, do d6 chua xac dinh dugc LDsy.
Tuy nhién, theo nghién ctu cua Saleem va cong su (2003), dich chiét

methanol cta v6 than loai Bombax malabaricum DC. liéu cao 1000mg/kg/ngay
trong 7 ngay khong c6 chudt nao séng sot va xac dinh duoc LDygo [170]. Nhu
véy, kha niang trong thanh phan cta vo than cay Gao co chat gay doc, vi vay dé
danh gia dugc dg an toan cua dugc licu la vo than cay Gao, can thiét danh gia
doc tinh ban truong dién ciing nhu doc tinh ciia vo than chiét xuat qua cac dung
moi khac nhau trong cac nghién ciru tiép theo.
4.3.1.2. Vé danh gid déc tinh ciia ld

Két qua danh gia doc tinh cap trén chudt nhat tring voi liéu uéng cao nudc
14 cay Gao liéu 100g — 300g/kg thé trong. Chudt van dong, an udng binh thuong,
khong bi kho thé, tuy nhién cic chudt bi tiéu chay ¢ cac liéu tir 240g — 300g
duoc lidu/kg thé trong. Quan sat khong thay xuét hién chudt chét trong vong 72h
sau khi uéng thude thu, khong xac dinh dugc LDs. biéu nay hoan toan phu hop
v6i nghién ctru cua Saleem va cong su (1999), v6i lidu lg/kg dich chiét
methanol cua 1a khong c6 chudt nao bi chét, khong c6 su thay ddi céac chuc nang
tim, gan, than cua chudt [170]. Piéu d6 ching to ring 14 cay Gao dudi dang dich
nuéc, theo duong udng it co doc tinh va c6 do an toan rong.
4.3.1.3. Vé dinh gid dic tinh ciia hoa

Véi lidu cao nude hoa cay Gao dudi 220g/kg chudt, khong co hién tugng gi
dac biét: chuot an uéng, van dong binh thuong. Khi ting liéu, chuédt c6 hién
tuong kho thd sau 1 gid, co giat & lidu cao, xuat hién chudt chét. Xac dinh duoc

LDso= 500,71 g/kg (gap 75 lan liéu thong thudng) d6i voi hoa cay Gao. Nhu
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vay, hoa cay Gao c6 ddu hiéu giy doc, két qua di cho thdy mirc do doc phu
thudc rat 16n vao lidu dung, phi hop voi nghién ciru vé hoa cia Rehman va cong
su (2006), di xac dinh dugc LDsy dudng udng trén chudt céng 1a 6768,730mg/kg
[162]. Viéc danh gid dugc ddc tinh ctuia hoa cay Gao gilip cho nang cao tinh an
toan khi str dung duogc liéu, ddy 13 nguyén liéu san xuat nudc giai khat phd bién
tai Viét Nam va Trung Qudc hién nay. Can phai c6 nhitng nghién ciru sdu va
rong thém vé cac thanh phan trong hoa va xac dinh doc tinh ban truong dién.
4.3.2. Vé tac dung giam dau

4.3.2.1. Lwa chon mo hinh thwc nghiém

Theo t6 chirc y té thé gidi (WHO), dau 1a mot cam giac kho chiu va mot
kinh nghiém xuc cam giy ra ton thuong boi cac té bao thuc thé hoic tiém tang
dé bao vé co thé. Pau 1a mét triéu chiing biéu hién qua cam giac cia mot bénh
nao do. Cam giac dau xudt hién tai mot vi tri nao do6 khi bi tén thuong, tao nén
mot dap (mg nham loai trir tic nhan gay dau. Tac nhan gy dau rat da dang, bao
gém: tac nhan co hoc, héa hoc, vat 1y. Nhim ngan chan phan ung dau xay tra &
cac to chuc cia co thé, c6 thé st dung: thubc giam dau trung wong (loai
morphin); thudc giam dau ngoai vi (asprin, paracetamol...)

Aspirin 13 thudc giam dau thudc nhom thude chdng viém phi steroid
(NSAID), ¢ muc liéu thép co tac dung 1én cac con dau nhe va vira nhu dau co,
dau bung kinh, dau do viém xuong khép. Vi tri tac dung la cac receptor cam
gidc ngoai vi. Aspirin ¢6 tac dung lén cac con dau ndong nhe va vira, khu tri hoac
lan toa nhu dau dau, dau co, dau rang, dau khép. Pac biét co tac dung tdt voi
dau do viém. Tac dung giam dau cta aspiin do 1am trc ché tong hop PGE2 nén
giam tinh cam thu cac ngon diy cam giac véi cac chat gy dau cta phan tng
viém nhu bradykinin, histamin, serotonin...

Codein 14 thudc giam dau gay nghién thuoc nhém opiat, c6 tic dung lén
cac con dau cép dit di nhu dau do chan thuong, do ung thu, dau sau phau thuét.
Codein ¢6 tac dung chon lgc va truc tiép 1én té bao than kinh trung uong, nhét 1a
v6 ndo v6i nhiéu trung khu bi (rc ché: trung khu dau, trung khu ho hap, trung

khu ho. Codein ¢ ché cam giac dau mot cach dac hiéu va chon loc thong qua
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hoat hoa (dugc goi 1a dong van) cac thu thé chat gay nghién dic biét 1a thu thé
c6 & thy sdng va cac trung tdm than kinh trén tiy khac. Bai vy codein va cac
opiat khac dugc goi 1a thuéc giam dau trung uong. Str dung codein dang bot
duong ubng 1a phu hop véi dudng dung cua thude nghién ciru.

Lu4n 4n d3 st dung phuwong phdp mdm néng voi tac nhan 1a nhiét do dé
gy dau, danh gia tic dung giam dau cua cac thude co co ché tic dung trung
wong (codein). V&i nguyén tic: do thoi gian phan tmg v6i nhiét d6 & chudt nhit
tring dé danh gia gian tiép ngudng dau, thudc giam dau s& kéo dai thoi gian
phan ung voi nhiét 4§ va nguoc lai. Phuong phdp mam néng chi nhay cam véi
cac thudc tac dung 1én phan trén ciia hanh tiy, giy ra mot phan ng kich thich
hé thdng giam dau, thé hién trong phuong phap nay 1 phan tng van dong lam
cho chudt nhic chan sau va dua 1én 1iém hodc chuot nhay lén.

Phuong phap Koster, danh gia tac dung giam dau cta cac thudc theo co
ché tac dung ngoai vi nhu nhom ha s6t — giam dau — chong viém khong steroid
(aspirin). Trén mo hinh giy dau bang acid acetic gdy nén nhiing con dau quin
bung, biéu hién su kich thich tai chd cta tic nhan hoa hoc. Gay dau béng tac
nhan hoa hoc 1a thi nghiém nay, pha dép Gmg dau tién 13 do su kich thich truc
tiép 1én soi cam giac va pha dap tmg mudn hon 1a thir phat do sy xuat hién dap
g céc chat trung gian hoa hoc gay dau duoc giai phong ra do phan tng viém.
Thudc tac dong 1én trung wong (codein) co kha ning trc ché ca hai pha, con
thudc tac dong 1én ngoai bién (aspirin) chi e ché 1én pha sau.
4.3.2.2. Lwa chon dwong ding va liéu ding thuéc

V6 than cay Gao dugc ngudi dan dia phuong str dung cho bénh nhan thap
khép duéi dang nudce sic voi muc lidu thudong dung 13 15-30 gam duoc liéu kho/
ngay cho ngudi 16n (dung 15-30g vo than sic, 1dy nudc ubng) tuong duong 0,3-
0,6 g/kg thé trong/ngay (tinh trung binh ngudi 16n nang 50kg) [14]. Mau thur
trong nghién ctru duoc bao ché dudi dang cao nudc (4:1) va can phan doan ethyl
acetat chiét xuat tir vo than cdy Gao. Tién hanh ngoai suy liéu c6 hiéu qua twong
duong gitra ngudi va dong vat thi nghiém dé tinh liéu dung & chudt nhat tring 13

3,6-7,2 g/kg (theo hé s6 12). Trong nghién cru danh gia tac dung giam dau nay,
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chung t6i tién hanh thir trén 2 mac liéu 12 6g duoc liéu/kg chudt va 12g duge
liu/kg chudt.

4.3.2.3. Tdc dung ciia vé thin (VG) va cin phin doan ethyl acetat chiét xudt
tir vé thin cdy Gao (VGE) déi véi chudt bi gdy dau béi nhiét dp hodic acid
acetic

Két qua nghién ctru trén mé hinh mam néng cho thiy, cao nudc vo than
va can phan doan ethyl acetat chiét xuat tir vo than cay Gao liéu 6g duoc lidu/kg
chudt va lidu 12g duogc liduw/kg chudt khong co tac dung giam dau theo co ché
trung vong. Trén md hinh gdy quin dau bang acid acetic, cao nudc vo than
(VG) va can phan doan ethyl acetat chiét xuat tir vo than cay Gao (VGE) liéu 6g
duoc liwkg chudt va lidu 12g duge liduwkg chudt thé hién tac dung giam dau
theo co ché ngoai vi. O ca hai muc lidu, VG va VGE ¢6 s luong con quan dau
déu giam c6 ¥ nghia théng ké so v6i 16 d6i chimg (p<0,01), tuy nhién & mirc liéu
12g/kg thi tac dung giam dau c6 xu hudng xuat hién soém va kéo dai hon muc
lidu 6g/kg va twong duong véi tac dung cia aspirin licu 100mg/kg.

Theo B3 Tat Loi (2004) va V& Van Chi (1997), sir dung vo than cay Gao
tri thap khop, giy xuong, dau thuong vi, sung tdy, dau rang [15], [8]. Nhu vay,
két qua thyc nghiém da chting minh cao nuéc vo than cay Gao c6 tac dung giam
dau tot, phu hop vé6i kinh nghiém dan gian st dung cay Gao dé tri dau nhtic
xuong khép, dau ring, 1a nhitng loai dau ngoai vi do kich thich ngon day than
kinh nhan va dan truyén cam giac dau & ngoai bién. Bén canh d6, tac dung giam
dau duoc thé hién trong cin phan doan ethyl acetat chiét xudt tir vo than ciy
Gao, diéu d6 chtimg minh cac thanh phan c6 tac dung giam dau nam trong phéan
doan ethyl acetat, tir 46 c6 dinh hudng chiét tach, phan 1ap cac hop chét c6 tac
dung giam dau tir phan doan nay trong cac nghién ciru tiép theo.

4.3.3. Vé tac dung chong viém
4.3.3.1. Lwa chon mé hinh thwc nghiém

Viém la mot dap ting bao v¢ co thé cua hé théng mién dich trude sy tan

cong clia cac yéu td bén ngoai (vi khuan, yéu t6 co hoc, vat 1y, hoa hoc, sinh hoc

va do dap tng mién dich) hodc do cac tic nhan bén trong (hoai tir do thiéu mau
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cuc b0, viém tic dong mach, XuAt huyét, bénh ty mién hay do san ph:flm chuyén
hoa nhu acid uric ting gay viém khép trong bénh Gout, uré huyét ting gay viém
mang phdi, mang tim...), biéu hién chu yéu tai chd. Pay 1a mot dap tng mién
dich tu nhién (d4p tng mién dich khong dic hiéu). Qua trinh viém thuong kém
theo cac tri¢u chung sung, néng, d6 va dau, do cdc mach mau ¢ gﬁn noi ton
thuong gidn nd, dua nhiéu mau dén noi tén thuong. Cac bach cau ciing theo
mach mau xam nhép vao md, tiét cac chét trung gian hoa hoc nhu prostaglandin,
leucotrien. Viém cip 13 qua trinh dién ra trong nhiing gi ddu khi khang nguyén
xam nhap vao co thé, khi viém khong lanh s€ c6 thé tré thanh viém man tinh.

Aspirin c6 tic dung 1én hau hét cac loai viém khong ké nguyén nhéan. Chi
& lidu cao mdi c6 tac dung chong viém. Thudc co tac dung 1én thoi ky dau cia
qua trinh viém. Aspirin chi ¢ tac dung 1én bach cdu trung tinh va chi ¢ giai
doan trc ché cyclo-oxygenase (COX), tir 46 trc ché tong hop prostaglandin (PG).
Thudc con ddi khang voi hé enzym phéan hily protein, ngin can qua trinh doi
protein, lam bén viing mang lysosom (mang lysosom 1a mang sinh chat duoc
ciu tao tir protein va lipid) do d6 han ché giai phong cac enzym cua lysosom
trong qua trinh thuc bao nén c6 tic dung chong viém. Ngoai ra thudc con trc ché
co chit ciia enzym; (rc ché su di chuyén ctia bach cau ti 6 viém; Gc ché phan
tmg khang nguyén-khang thé; trc ché cac chét trung gian hoa hoc cua qua trinh
viém nhu bradykinin, histamin, serotonin.

Presnisolon 1a mgt glucocorticoid ¢6 tac dung 1o rét chéng viém. Chung
viém, bat ky thudc can bénh nao déu dac trung baoi bach cau thoat mach va xam
nhiém vao mé bj viém. Glucocorticoid e ché cac hién tuong nay. Ddi véi bach
cau trung tinh, cac glucocorticoid 1am giam chirc ning, giam biét hoa, giam di
chuyén, giam bam dinh vao té bao ndi md, giam hoa (mg dong, giam san xuét ra
cac superoxide. Ngoai tac dung trén chirc nang ciia bach cau, glucocorticoid con
lam giam tong hop PG do tc ché phospholipase A2 va lam giam su xuat hién
cycloxygenase & nhimng té bao viém, do d6 1am giam luong enzym san sinh PG.

Carrageenin duoc st dung dé giy phu c6 ban chat 1a polysaccharid gan

giong voi cau tric vo vi khuan, 1a khang nguyén khong phu thudc tuyén tre. cac
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mo hinh giy viém bang carrageenin s& khoi dong qua trinh viém cép, ban chat
clia qua trinh nay 13 su dap ung mién dich khong dic hiéu. Qua trinh viém cip
do khang nguyén 1a cac polysaccharid c6 su tham gian cua dap tmg mién dich
dich thé do cac lympho bao B dam nhan. Cac khang nguyén khong phu thudc
tuyén trc nhu polysaccharid khi vao co thé s& dugc cac lympho bao B nhan dién
va tu san xuat khang thé dic hiéu ma khéng can su tro gitp cua cac lympho bao
T. Biéu hién cua qua trinh viém nay 13 gidn mach tai chd lam ving viém do, 1am
tang cuong tuan hoan dén chd viém tao thudc loi cho bach cau xuyén mach, tang
thoat dich tir long mach vao t6 chuc k&, tdng tiét cac chat trung gian hoa hoc nhu
prostaglandin, histamin, leucotrien, biéu hién quan sat thay chu yéu 1a triéu
chirng phu.

Amiant 1a di vat, 1a mot yéu td gay viém man. Khi dua amiant vao co thé,
co thé s& phan tmg bang cach tap trung nhiéu loai té bao tao ra md bao ludi va
nguyén bao soi bao quanh vat la, tao thanh mdt khéi u goi 1a u hat thuc nghi¢m
tuong ty voi tién trién ctia viém man tinh. M6 hinh gdy viém bang amiant s&
khai dong cac quéa trinh viém man, ban chat cta qua trinh nay ciling 1a sy dap
g mién dich khong dic hién. Qu4 trinh viém man giy ra do amiant c6 sy tham
gia clia qué trinh dap tmg mién dich qua trung gian té bao do cac lympho T phu
trach.

Lu4n an d3 thtr tic dung chdng viém trén 2 mo hinh: md hinh gay phu
chdn chudt bang carrageenin: diing carrageenin 1%, tiém vao ban chan sau, bén
phai cta chudt dé gay phu nham danh gia tac dung chdng viém cép cia thudc.
Thudc ddi chimg duong dugc lwa chon trong nghién ctru nay 1a asprrin. Véi
nguyén tic: do thé tich chan chudt dé danh gia muc do giy viém; tac dung
chéng viém cia thudc s& duge danh gia bang kha nang rc ché phu ban chan
chudt. Mé hinh gdy tran dich mang bung: Tac nhan giy viém cip cling duoc
dung la carrageenin dé tiém vao mang bung chudt. Viém mang bung cé sy thoat
dich, su di chuyén cta bach cau va cac chi s6 hoa sinh khac lién quan t6i phan
g viém c6 thé dugc do dé dang trong dich ri viém. Trén mé hinh nay, danh gia

tac dung chéng viém cip cua thudc duoc danh gia theo nguyén tic: do thé tich
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dich ri viém, dém sb lugng bach cau trong 1ml dich ri viém va dinh lugng
protein co trong dich ri viém; tac dung chéng viém cua thube s& duoc danh gia
bang kha ning lam giam céac thong sb nay.

Tac dung chdng viém man duoc tién hanh thir trén mo hinh gay u hat
bang amiant. Tac nhan gy viém 1a soi amiant dugc cdy vao da gy cua chudt,
tao thanh cac khdi u hat. Trén md hinh nay, prednisolon dugc chon lam thude
d6i chung duong do co tac dung trc ché dap tmg mién dich qua trung gian té bao
do cac lympho bao T dam nhan. Tac dung chéng viém cta thudc duoc danh gia
theo nguyén tic: Thudc chéng viém man s& (e ché sy tao thanh u hat, viéc danh
gia nay thong qua viéc xac dinh su thay d6i trong lugng u hat twoi va u hat sau
khi sdy khé giita cac 16 chudt dung thudc céac lidu khac nhau.
4.3.3.2. Lwa chon dwong ding va liéu ding thuéc

V6 than cay Gao dugc ngudi dan dia phuong st dung cho bénh nhan thap
khép, viém da day dudi dang nudc sic voi mic lidu thuong dung 1a 15-30 gam
duogc lidu kho/ ngay cho nguoi 16m (dung 15-30g v6 than sac, lay nudc udng)
tuong duong 0,3-0,6 g/kg thé trong/ngady (tinh trung binh ngudi 16n ning 50kg)
[14]. M&u thir trong nghién ciu duge bao ché dudi dang cao nude (4:1) va can
phan doan ethyl acetat chiét xuat tir vé than cay Gao. Tién hanh ngoai suy liéu
c6 hiéu qua twong duong gitra ngudi va dong vat thi nghiém dé tinh liéu dung ¢
chudt céng tréng la 2,4-4,8 g/kg (theo hé sb 8) va ¢ chuot nhét tréng la 3,6-7,2
g/kg (theo hé sb 12). Trong nghién ciru dénh gia tac dung chong viém cip trén
chudt céng véi 2 muc liu 1a 4g duogc licu/kg chudt va 8g duoc liéu/kg chuot; tac
dung chdng viém man trén chudt nhit tring voi 2 muc lidu 1a 6g duoc lidu/kg
chudt va 12g duogc lieu/kg chuot, nham danh gia tac dung cua cac mau co phu
thudc vao liéu dung hay khong.
4.3.3.3. Tdc dung chéng viém ciia vé thin (VG) va cin phan doan ethyl acetat
chiét xudt tir vé thin cdy Gao (VGE) doi véi chuét bi gy dau béi nhiét dé
hodac acid acetic.

Tac dung chéng viém cip: Trén mé hinh gdy phi chin chudt bang

carragenin, cao nudéc VG ¢ hai liéu 4g dugc liéu/kg chuot va 8g dugc licukg
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chudt khong co tac dung chéng viém. Tuy nhién, VGE liéu 4g duoc lidu/kg
chudt va 8g duoc liéu/kg c6 tac dung lam giam thé tich chan chudt mot cach co
¥ nghia thong ké so véi 16 gay viém thuc nghiém va khong duge diéu tri (16
chung). Nhu viy, cin phan doan ethyl acetat chiét xuat tir vo than cay Gao c6
tac dung chong viém trén dong vat thi nghiém, tac dung chdng viém cta VGE
xudt hién sém, rd rét sau 2 gid va 4 gid va khong co su khac biét giita hai lidu 4g
duoc liéu/kg chudt va 8g duoc li€u/kg chudt. Trén mé hinh gdy tran dich mang
bung, VGE liéu 8g duoc lidu/kg chudt 1am giam thé tich dich ri viém. Tuy
nhién, VG va VGE ¢ hai liéu 4¢g duoc lieu/kg chudt va 8g dugc lieu/kg chuot
khong lam thay d6i ham lugng protein trong dich ri viém va s6 luong bach cau
trong dich ri viém.

Trén md hinh giy viém man tinh, cao nudc VG va can VGE liéu 12g
duogc liéu/kg chudt co tac dung chdng viém man (lam giam trong lwong khéi u
hat). Tac dung chéng viém tuong duong véi tac dung cua prednisolon licu
Smg/kg chudt (p>0,05).

Nhu vy cao nudc vo than va can phan doan ethyl acetat chiét xuat tir vo
than cdy Gao c6 tac dung chéng viém cap va viém man tinh trén cic mo hinh da
thir v6i muc lidu theo kinh nghiém dan gian di dung. Nghién ctu tac dung
chdng viém cua céc tac gia trén thé gidi ciing cho thay tac dung chdng viém cta
loai Bombax malabaricum DC. Vo than, than, r& véi liéu 10mg/kg co tac dung
chéng viém vuot trdi so voi indomethacin [126]. Dich chiét nudc cia gom voi
lidu 270mg duoc liéwkg chudt c6 tic dung giam phu né, giam sé luong vét loét
[97]. Cac két qua chdng viém cia cdy Gao trong khudn kho luan an d3 gop phan
minh chtng va 1y giai cho cac kinh nghiém diéu tri bénh nhu trong tai liéu cta
mot s tac gia PO Tat Loi (2003) va V6 Van Chi (1997), vo than cdy Gao c6 tac
dung tri thap khép.

4.3.4. Vé tac dung caim mau
4.3.4.1. Lwa chon mé hinh thuwc nghiém
Cam mau 12 mot qué trinh dién ra nham han ché hoic ngan can mau chay

ra khoi mach khi thanh mach bj ton thuong. Qua trinh cAm mau duoc thuc hién
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qua nam giai doan: co mach, hinh thanh nut tiéu cau, dong mau, co cuc mau
dong va tan cuc mau dong. Trong d6 giai doan dong mau dién ra phirc tap va
kéo dai nhat [18].

Poéng mau 1a qua trinh mau chuyén tir thé 1ong sang thé dic nhd chuyén
fibrinogen hoa tan trong huyét twong thanh fibrin khéng hoa tan dudi xuc tac
cua thrombin. Thrombin dugc hinh thanh tir prothrombin nhd xdc tac cua
prothrombinase dugc sinh ra theo hai con duong: con duong ngoai sinh va con
duong ndi sinh [30].

Mot s6 xét nghiém lién quan d&én qua trinh déng mau thudng ding:

- Thoi gian chdy mau: 13 thoi gian tinh tir khi bat dau rach vao da va mau chay
ra cho dén khi hét chay mau. Binh thuong 1a tir 2-4 phat. Thoi gian chay mau
hay con goi 14 thoi gian hinh thanh nit tiéu cau, phan anh chirc phan cAm mau
ctia tiéu cau va mach mau [30].

- Thoi gian déng mau: 13 thoi gian tinh tir lac mau 1ay ra khoi co thé (khong co
chéng dong) cho dén khi mau dong hoan toan, binh thudng tir 8-12phut [30].
4.3.4.2. Lwa chon dwong ding va liéu diing thuéc

V6 than cay Gao duoc ngudi dan dia phuong sir dung cho bénh nhan cam
mau trong cac chimg bang huyét duéi dang nudc sac véi muc liéu thuong ding
la 15-30 gam duoc liéu khod/ ngdy cho nguoi 16n (dung 15-30g vo than sic, lay
nuéc udng) twong duong 0,3-0,6 g/kg thé trong/ngdy (tinh trung binh ngudi 16n
ning 50kg) [14]. Mau thir trong nghién ctiru duoc bao ché dudi dang cao nudc
(4:1), tién hanh ngoai suy liéu c6 hiéu qua tuong duong giita nguoi va dong vat
thi nghiém dé tinh liéu dung & chudt nhat tring 1a 3,6-7.2 g/kg (theo hé sb 12).
Trong nghién ciru danh gia tic dung giam dau nay, ching t6i tién hanh thir trén
2 mic liéu 1a 6g duoc liéu/kg chudt va 12g duoc lidu/kg chudt.
4.3.4.3. Tic dung cam mdu cia vé thin (VG) qua ddnh gid thoi gian chdy
mdu, thoi gian dong mdu va sé lwong tiéu cdu trong mdu ngoai vi.

Cao nudc vo than cdy Gao ¢ lidu 6g duoc liéuwkg chudt khong lam thay
d6i thoi gian chay mau, thoi gian dong mau va sb luong tiéu cau trong mau

ngoai vi so voi 16 khong dugce diéu tri (16 dbi ching am).
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Trén mo hinh nghién ciru thoi gian chay mau, cao nudec VG ¢ lidu 12¢g
duoc lidu/kg chudt co tac dung lam giam thoi gian chdy mau c6 y nghia thong
ké so v6i 16 khong duge diéu tri (16 ching) va so véi trude udng thude (p<0,05).

Két qua nghién ctru cho thay chi ¢6 cao 1ong VG lidu cao 12g/kg thé hién
tac dung cam mau thong qua 1am giam thoi gian chay mau ma khong anh hudng
dén thoi gian d6ng mau va sé luong tiéu cdu, c6 thé cho thdy co ché cim mau
ctia VG lién quan dén chirc phan cAm mau cua mach mau nhiéu hon 14 tiéu cau
va cac yéu to déng mau, co ché nay co thé lién quan dén cic thanh phan sterol
theo co ché hormon da duoc chimg minh 13 c6 trong cic bd phan cia cdy Gao.
Co ché nay 14 hoan toan phu hop véi cac kinh nghiém déan gian sir dung vo than
cay Gao dé tri cam mau trong rong kinh, da kinh, bang huyét, tri... [8], [23].
4.3.5. Vé tac dung bo vé gan va chdng oxy héa
4.3.5.1. Lwa chon mé hinh thuc nghiém

Pé gay ton thuong gan trén thuc nghiém, co thé ding nhiéu chat hda hoc
khac nhau nhu paracetamol, carbontetraclorid, D-galactosamin, ethanol,
thiocetamid...M&i mot md hinh gay ton thuong gan déu c6 co ché riéng. Trong
nghién cau nay, voi muc dich danh gi4 tac dung chéng oxy héa, chung toi da
chon paracetamol (PAR) lam tac nhan gay ton thuong gan. PAR 1a thudc ha sét,
giam dau duoc sir dung rong rai dé diéu tri triéu chiing trong nhiéu bénh va duoc
ding khé phé bién. PAR sau khi vao co thé, 93% duogc dao thai qua nudc tiéu
dudi dang lién hop, 2% & dang khong doi, phan con lai dugc chuyén héa qua
CYP,E; trong hé théng enzym Cyt-P., & gan dé tao thanh N-acetyl
parabenzoquinon-imin (NAPQI) — mét gbc tu do gay peroxy héa lipid va sinh ra
MDA dan dén ton thuong céc té bao gan. Véi lidu diéu tri thong thuong, PAR it
gdy doc vai gan vi lugng NAPQI sinh ra sé duoc trung hoa ngay boi GSH, mot
chat chéng oxy hda cé san trong té bao gan. Nhung véi liéu cao, lugng NAPQI
sinh ra nhiéu, lugng GSH trong gan khong du dé trung hoa, khi 4y té bao gan s&
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bi tén thuong. PAR gdy tén thuong gan ngoai co ché sinh ra cac goc tu do nhu
CCl,, con 1am can kiét hé thdng chdng oxy héa cta co thé (cac chat thiol...).

Trong 1am sang, khi té bao gan bi ton thuong s& dan dén réi loai cau trdc
va chirc nang gan. Cac té bao gan thuc hién céc chirc nang gan nhd vao mot hé
théng enzym. Khi té bao gan bi ton thuong, cac enzym nay s& duoc giai phong
Va0 mau va ndng do enzym sé ting cao trong mau. Khi ton thuong gan, dan dén
su thay doi cua it nhat 20 enzym trong huyét thanh, trong d6 su thay ddi cua 2
enzym la ASAT (aspartat aminotransferase) va ALAT (alanin aminotransferase)
c6 gia tri chan doan hon ca. Hoat 46 ASAT va ALAT ting cao va ting som
trong viém gan do virus hoac nhiém doc. Cac enzym nay xuat hién trong mau
som trudc khi ¢é triéu ching 1am sang va hét muon sau khi triéu chimg da hét.
ALAT chi c6 trong bao tuong té bao gan con ASAT chii yéu nam trong céc ti
thé va mot s6 co quan khac nhu tim, phoi. Vi vay, khi ton thuong & muc do té
bao (chua lam anh huong téi mang ti thé) thi chu yéu 13 ALAT va mot phan nho
ASAT duoc giai phong vao mau. Do vay, dé danh gia mac d6 ton thuong gan &
giai doan dau thi viéc danh gia hoat 36 ALAT 1a chinh x4c va dic hiéu hon.

Mtc d6 ton thuong gan do PAR gay ra tiy thudc vao liéu luong va dudng
ding. Khi ding liéu PAR cang cao thi mirc d6 ton thuong gan cang ning, ¢ thé
dan toi tar vong. Hién nay, trén thi truong PAR duoc ding cha yéu theo duong
uéng. Luan an da tién hanh tham do lidu giy doc PAR trén chudt nhat trang theo
duong udng véi muac lieu 500mg/kg, xuat hién ty 186 20% chuot chét. Do d6
trong md hinh nghién cau nay, lua chon gay doc trén chudt nhat tring bang PAR
theo duong udng voi mac lieu 400mg/kg dé quan sat duoc ton thuong gan &
muc d6 vira phai, chudt khong chét sau khi gay doc.

Silymarin duoc lya chon 12 thuc ddi chimg dwong. Silymarin dugc ding
trong nhiéu nghién ctu, 1a mot thuéc c6 ngudn gé tir thuc vat va da duoc ching
minh c6 tac dung bao vé va phuc hdi ton thuong gan theo co ché: ting tao cac
cyt- P450 trong ludi noi bao (co vai trd quan trong trong co ché khur doc gan);
c6 tac dung 6n dinh té bao, ngan can qua trinh xam nhap cua cac chat doc vao
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bén trong té bao gan, gitp cho té bao khéng bi cac chat doc xam nhap va huay
hoai, do d6 n6 lam bén vitng mang té bao, duy tri duoc cau trlc, chirc ning cua
té bao; co tac dung wc ché su bién ddi cua gan thanh cac té chic xo, giam su
hinh thanh va ling dong cua céc soi collagen dan dén xo gan; c6 tac dung bao vé
té bao gan, ting cudng chic ning gan va kich thich sy phat trién cua cac té bao
gan da bi huy hoai ciing nhu ¢6 tac dung chéng peroxyd hda lipid, chéng viém,
tir d6 cai thién cac ddu hiéu ciing nhu triéu ching bénh gan, 1am giam ndng do
cac enzym trong mau.
4.3.5.2. Lwa chon dwong ding va liéu ding thuéc

L& cay Gao dugc nguoi dan dia phuong sur dung cho bénh nhan viém gan
dudi dang nude sic voi muc lidu thudng dung 1a 15-30 gam dugc liéu khé/ ngay
cho ngudi 16n (dung 15-30g v6 than sic, 1dy nude udng) twong duong 0,3-0,6
g/kg thé trong/ngay (tinh trung binh ngudi 16n ning 50kg) [14]. Mau thir trong
nghién ctru duoc bao ché dudi dang cao nude (4:1), tién hanh ngoai suy liu c6
hiéu qua twong duong gilta ngudi va dong vat thi nghiém dé tinh liéu dung &
chuot nhat tring 13 3,6-7,2 g/kg (theo hé sd 12). Trong nghién ctru danh gia tac
dung giam dau nay, chung t6i tién hanh thtr trén 2 mac lidu 1a 6g duoc lidu/kg
chudt va 12g duoc liéu/kg chuot.
4.3.5.3. Tdc dung ciia cao nwéc ld cdy Gao (LG) déi véi gan chugt bi gdy doc
boi paracetamol

Chudt udng cao nudc 1a Bombax malabaricum DC. 8 ngdy trudc khi gay
doc bang paracetamol (PAR), két qua cho thdy LG & ca 2 liéu 6g/kg va 12g/kg
c6 tac dung lam giam rd rét ham luong ASAT, ALAT (p<0,001) trong huyét
thanh va MDA trong dich dong thé gan (p<0,05); mtc do 1am han ché sy ting
hoat @6 ASAT va ALAT & ca hai muc liéu déu manh hon so voi silymarin lidu
70mg/kg (p<0,01). Va LG véi liéu 12g/kg co tac dung tot hon lidu 6g/kg, tuy
nhién sy khac biét 1a khong 16n. LG lidu 12g/kg va 6g/kg tuong tmg lam giam
69% va 67% ham luong ASAT, 70% va 66% ham lugng ALAT, 32% va 27%
ham luong MDA. Trén hinh anh mé bénh hoc, trong céc 16 uéng silymarin va 16

udng cao nudc 14 Bombax malabaricum DC., vé mit dai thé gan chudt biéu hién
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t6n thuong gan giam so v4i 16 chimg bénh 1y (it xung huyét hon, hau nhu khong
6 ton thuong); vé mit vi thé gan chuot biéu hién ton thuong mau bénh phém
giam dang ké so vé6i 16 chimg bénh 1y (chi ¢6 1/3 mAu bénh pham co thoai hoa
va hoai tor & murc d§ nhe va vira). Tuy nhién, xét anh huong cia LG 1én sy thay
d6i mo6 bénh hoc gan chudt thi LG lidu 6g/kg lai c¢6 tac dung phuc hoi té bao gan
tét hon lidu 12g/kg, vé dai thé, gan it xung huyét hon, vé vi thé, s6 miu bénh
pham gan thoai hoa it hon.

Thong thuong, khi ting liéu, tac dung cua thudc sé ting 1én va khi qua
lidu tac dung ctia thude khong ting ma ting doc tinh. Co thé thiy, khi ting lidu
tir 6g/kg 1én 12g/kg, tac dung khong ting nhung dé thay xuét hién tac dung giy
doc. Piéu nay ciing da phu hop voi mot sd két qua nghién ciru cta cac tac gia
trén thé gi6i vé tac dung cta cac bd phan cdy Gao khi thay d6i lidu dung. Theo
Sampath va cong su da tién hanh nghién ciru tac dung chéng oxy héa cua cay
Gao bang phuong phap 6n dinh mang té bao hong cau clru gy ra bai giai phap
nhugc trwong [171]. Tinh phan trim (%) trc ché lipid peroxidation. Két qua cho
thay phan doan ethyl acetat c6 thé hién kha ning chdng oxy héa & liéu thap,
cang & lidu cao, phan trim (%) tc ché cang thap va phan trim (%) giai phong
cang cao gdy pha huy té bao [5]. Mt khac, két qua nghién ctru héa thuc vat cho
thay trong 14 cdy Gao c6 chtra saponin c6 dic tinh lam ting tinh thdm thanh
mach, do d6 & lidu 12g dugc licu/kg chudt, sy tang tinh thdm thanh mach di bat
dau gay su giai phong cac chat doc cho té bao gan, gy xung huyét va thoai hoa
nhe.

Nhu vay, cao nude 1a cay Gao dugc dung dé bao vé gan trudc hoac sau
khi bj ton thuong. Tac dung bao vé gan co thé duogc giai thich 13 do ¢ cac chat
polyphenol chiét xuat, phan 1ap duoc tir 14 (mangiferin) ¢ tac dung chéng oxy
hoa, c6 tac dung giam NAPQI, lam giam nguy co giy doc té bao gan va co kha
nang tc ché CYP,E; trong hé thong Cyt-Psso 0 gan dan dén giam nong do
NAPQI trong huyét thanh, lam gidam ton thuong gan. Nghién ctru nay di phan
nao chimg minh dugc kinh nghiém st dung 14 cay Gao 1am thudc bao vé gan, bo

gan trong dan gian.
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KET LUAN VA KIEN NGHI
KET LUAN
1. Vé dic diém thue vat ciia loai Bombax malabaricum DC.

-P3 md ta chi tiét dic diém thuc vat cta loai nghién ctru va xac dinh tén
khoa hoc cua cay Gao thu hai tai Hurong Son, My Duc, Ha Noi dé nghién ctru 1a
Bombax malabaricum DC., ho Gao (Bombacaceae).

- b3 xé4c dinh dic diém vi phau 14, than va dic diém bot 14, hoa va vo than
ctia loai nghién ctru, gop phan tiéu chuan hoa dugc lidu.

2. Vé thanh phan hoéa hoc ciia loai Bombax malabaricum DC.

-Pa xac dinh cic nhom chat c¢6 trong vo than loai Bombax malabaricum
DC. gém: glycosid tim, alcaloid, saponin, flavonoid, coumarin, tanin, acid hitu
co, dudng khu, sterol. Trong 14 va hoa gdbm cé: glycosid tim, alcaloid, saponin,
flavonoid, coumarin, tanin, acid hitru co, duong khu, sterol, acid amin va
caroten.

- Ttr vo than loai Bombax malabaricum DC. da phan 1ap duoc 8 hop chat 1a

lupeol, friedelin, catechin, epicatechin, momorcerebrosid 1, daucosterol,
stigmasterol va diethylhexyl adipat. Phan lap dugc 7 hop chat tir 1a la:
daucosterol, stigmasterol, mangiferin, lupeol, taraxeryl acetat, taraxerol va 7 a-
hydroxysitosterol.

- Trong sb cac hop chat phan 1ap duoc c6 2 hop chét 1an dau tién phéan 1ap
duoc tir ho Gao (Bombacaceae): momor cerebroside I, 7a-hydroxysitosterol va
3 hop chit lan dau tién duoc phan lap tir chi Bombax L.: friedelin, epicatechin,
catechin. 3 hop chat cing phan lap dugc tir vo than va la gom: lupeol,
daucosterol va stigmasterol.

- P xay dung dugc phuong phap cho phép dinh luong dong thoi mot sd
hop chit dang tinh thé da phan 1ap duoc tir cac bd phéan cua ciy Gao bang sic ky
long hiéu nang cao véi cot pha ddo Zorbax C18, budce song phat hién 280nm, sur

dung ché d6 gradient dung mdi acetonitril va methanol.
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- Phuong phap xay dung déu dat cic yéu cau cta thim dinh nén c6 thé ap
dung vao dinh luong chat co trong vo than va 1a cdy Gao. Pay 1a mot trong
nhitng nghién ctru tién phong trong hién dai hoa viéc tiéu chuan héa duoc lidu.

- D3 so bo xéac dinh gia tri ham luong cta 6 hop chat trong 100g mot mau
vo than kho cua cdy Gao la: epicatechin la 12,3mg; catechin 1a 6,7mg;
daucosterol la 1,8mg; lupeol la 9,5mg; stigmasterol la 1,9mg va friedelin la
7,6mg va ham luong ctia 7 hop chit trong 100g mot miu 14 Gao kho la:
mangiferin la 8,1mg, daucosterol la 1,1mg, 7a-hydroxysitosterol la 0,9mg,
lupeol la 5,7mg, taraxeryl acetat la 4,1mg, stigmasterol 1a 0,9mg va taraxerol la
5,1mg.

3. V& tac dung sinh hoc ciia loai Bombax malabaricum DC.

-0 cac muc lidu thtr 100 — 300g dugc liéu/kg can nang chuot nhat tréng,
v6i cao nude vo than va 14 Gao khong gay chét chudt & tat ca cac 16 thir nghiém.

- O muc lidu duéi 220g duoc ligu/kg can nang chudt nhat tréng, vO1 cao
nuéc hoa Gao khong thay chudt chét. Tur liéu trén 220g/kg, bat dau xuat hién
chudt chét. Xac dinh duge LDsy ddi véi hoa Gao 1a 500,71 g/kg.

- Cao nudc vo thin va can phan doan ethyl acetat chiét xuat tir vo than cay
Gao voi cac lidu 6g va 12g duoc liéu/kg chudt nhat trang thé hién tac dung giam
dau ngoai vi, khong c6 tac dung giam dau trung uvong.

- Can phan doan ethyl acetat chiét xuat tr vo than cdy Gao liéu 8g duoc
liéu/kg can ning chudt cong trang co tac dung chdéng viém cap.

- Cao nudc vo than va can phan doan ethyl acetat chiét xuat tir vo than cay
Gao Vi liéu 12g duoc ligu/kg chuot nhat tr:fmg co tac dung chéng viém man
tinh.

- Cao nudc vo than ciy Gao véi lidu 12g duoc lidu/kg chudt nhét tring co
tac dung cam méu.

- Cao nuéc 14 cay Gao ¢ ca hai lidu 6g va 12g duogc liéu/kg chudt nhét tring

c6 tac dung bao vé€ gan thong qua tac dung lam giam hoat d0 ASAT, ALAT; han
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ché duogc gay t6n thuong ca ciu trac dai thé va vi thé gan do paracetamol gy ra
v6i lidu 400mg/kg can nang chudt nhét tring.

- Cao nudc 1a cdy Gao & ca hai lidu 6g va 12g duoc lidu/kg chudt nhat tring
c6 tac dung lam giam trong luong gan va tic dung chong oxy hoa thong qua lam
giam ndng d6 MDA cua dich dong thé gan (p<0,05).

KIEN NGHI

- Tiép tuc trién khai nghién ctru, phan lap cac hop chét tir hoa va ré cua loai
B. malabaricum DC.

- Tiép tuc nghién ctru hop chat BBVS phan lap tir vo than ciy Gao bang cac
phuong phép thich hop dé khang dinh sy c6 mat ciia BBVS trong cy.

-Duya trén két qua da nghién ctru vé thanh phan hoéa hoc, can tiép tuc
nghién ctru loai ndy vé kha ning chdng oxy hoa tir cac chat phan lap duoc, kha
nang chong ung thu va 1a co s cho viéc tim ra thudc diéu tri ung thu trong
tuong lai.

- Do thdi gian ¢6 han, chiing t6i méi chi phén tich trén 1 mau vé than cay
Gao va 1 mau 14 cady Gao nén chua c6 tinh dai dién cao. Do dé can mo rong
nghién ctru, xac dinh ham lugng hoat chat trong vo than va la cay Gao khac tai
cac vung khac nhau va cac mua khac nhau ¢ Viét Nam dé c6 sb liéu chinh xac

v€ ham luong cac hop chat co6 trong cac b phan cua cay Gao.
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VIEN SINH THAI VA TAl  CONG HOA XA HOI CHU NGHIA VIET NAM
NGUYEN SINH VAT DOC LAP - TU DO - HANH PHUC

PHONG THUC VAT

KET QUA GIAM DINH TEN KHOA HOC

Kinh giri: Nghién ciru sinh Hé Thi Thanh Huyén, B mén Duoc liéu- Dai
hoe Duge Ha Noi.

Chiing 16i nhin duge dé nghi gidm dinh 1én khoa hoe cho miu tiéu ban cia
Nghién ¢iru sinh Ha Thi Thanh Huyén, Ba mon Durgre liéu- Pai hoe Durge Ha Ni
vao ngiy 20 thang 4 nam 2011,

Thinh vién tham gia gidgm dinh: CN Bii Héng Quang
TS. Trin Huy Thai

Cic thong tin tir méu vit: Mau vit ¢ dang tiéu ban tuoi, cé di tiéu chuin dé
dinh loat bao gom ¢ quan sinh san ( hoa). Vi co quan sinh dudng ( canh non, 13) va
cac thong tin ghi chep tai thue dia. Noi thu hai: Huong Son- MY Pire- Ha N§i, ngiy
thing thu hai: 16-4-2011.

Két quat giam dinh tén khoa hoc: Miu tiéu ban (TNO1) cta Nglncn ctru sinh
Ho Thi Thanh Huyen B¢ mdn Duge li¢u- Dai hoe Duge Ha N, guri gidm dinh ¢6
1én khoa hoc la: Bombax malabaricum DC. — Gao thuée ho Gao - Bombanceae
Kunth.

Chiing 16i giri 16ri Nghién ciru sinh H& Thi Thanh Huyén, Bé mén Durge ligu-
Dai hoe Duge Ha Néi két qua gia dinh trén.

Ha N§i, ngay 26 thing 4 nam 2011

Xidc nhin caa Vién sinh thai Neguoi giam dinh
vi tai nguyen sinh vt

# ,"f:f_':__ R PHO VIEN TRUONG ‘ j!
o7 VIEN 3 . £ =
NH THAI w& /\,L) /

vGUYE : .
Sler V TS, Trin Huy Thai
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VIEN SINH THAI VA CONG HA XA HQI CHU NGHIA VIET NAM
TAINGUYEN SINH VAT Doc lap — Tw do — Hanh phuc
PHONG THUC VAT

KET QUA GIAM PINH TEN KHOA HQC VA BIEN SOAN TU LIEU
LOAI THUC VAT

Mau thuc vat duge giam dinh tén khoa hoc ¢6 s6 hiéu sau: H6 Thi Thanh
Huyén TNO1, ngay thu 16.04.2011 (HN), thu tai Ha N6i (Huong Son: My Drc).
Tén khoa hoc 1a Bombax ceiba L. (con c6 tén dong nghia 1a Bombax

malabarium DC.), tén Viét Nam la Gao (Gao rung, Gao hoa do, Gon do, Gao J/VI?EI
dé, Moc mién), thudc ho Gao (Bombacaceae). :’SINH ™
Phén danh phép, mo ta dic diém hinh thai va mot sb tu liéu nhw duéi day: | 2| TAI NGL

BOMBAX CEIBA L. - Gao
L. 1753. Sp. PL. 1: 511; C. Phengklai, 1997. Thail. Bull. 25: 96, f. 10; Phamh.
1999. Illustr. F1. Vietn. 1: 514. f. 2067.
— Bombax malabarium DC. 1824. Procr. 1: 479.
Tén khdc: Gao rung, Gao hoa dd, Gon do, Gao do, Moc mién.
MG ti: Cay gb, cao 12-15(25) m. Thén c¢6 gai hinh nén, thuong cé banh vé &
gdc. La kép chan vit, mang 5 14 chét hay hon, 14 chét hinh trimg hay bau duc
rong, kich thudc 6-7 x 3,5-4 cm, dau 14 thuong c6 miii; mép 1a hoi xoan; cuéng
1a chét dai 1,5-2,5 cm; cuéng chung dai 15-20 cm. Hoa don ddc & nach 14,
dudng kinh dén 15-17 cm. Pai hinh chuéng hay chén. Canh hoa 5, mau héng
hay d6. Nhi nhiéu, chi nhi dinh thanh 5 b6 & phia dudi, khong dinh thanh cot.
Voi nhuy dai hon chi nhj 1-1,5 cm, chia 5 thuy; dau nhuy day lén dang dau. Qua
nang, kich thude 10-15(16) x 4-6(8) crn, nhin hay c6 5 g& thing. Hat dai dén 8
mm, c6 1ong dai nhu sgi bong, mau tring.
Phén bé: Pugc trong & hiu hét cac tinh thanh & Viét Nam. Con ¢6 & Pakistan
dén An Dg, Trung Quéc, dao Dai Loan, Myanma, Béng Duong, Thai Lan,
Malaixia, Indonéxia (Java), Philippin, Niu Ghiné, Oxtraylia, ving nhiét d6i chau
Mg,...



Sinh hoc va sinh thdi: Cdy ra hoa thang 1-3, thudng nd hoa trude khi ciy ra 14,

¢6 qua chin vao mua he. Cay rung 14 vao mua kho. Cay wa khi hu nhiét d6i, hoi

kho, wa sang. Thuong & d6 cao 0-800m.

Miu nghién citu: Ha Noi (Huong Son: My D), Hd Thi Thanh Huyén TNO1,

ngay 16/04/2011 (HN).

Gid tri sir dung: Cay duoc trong lay soi, liy gb dong dd thong thuong hay cho

béng méat. Con duge ding 1am thude (theo V& Vin Chi, 2012).

Tai li¢u tham khao:

1. V& Vin Chi, 2012. Tir dién cy thudc Viét Nam, 1: 1006. Nxb. Y hoc.

2. Pham Hoang H9, 1999. Cay c6 Viét Nam, 1: 514. Nxb. Tré, Tp. Hb Chi
Minh.

3. Phengklai C. 1997. Thai forest Bulletin, 25: 81-101.

S
Xac nhén Ha N¢i, ngay 22 thang 10 ndm 2012 %+
Vién Sinh thai & Tai nguyén sinh vat Ngudi gidm dinh mau va biénsoan - -\
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Phé ESI-MS
Display Report - Selected Window Selected Analysis

Analysis Name: 120403144 Instrument: Agilent 6310 on Trap Print Dabe:£/3/2012 2:44:08 PM
Method: DO M5.m Operator:  Phong PTHC, Vien Hoa HOTH Acy, Dete: 6/3/2012 2:40:11 PM
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BEV1-CDC13-Cl3CFD
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Pho DEPT

BBV1-CDC13-C13CPD &DEPT
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Pho ESI-MS

Display Report - Selected Window Selected Analysis

Analysis Names: 12040316.4
Methad: DO M5.m
Sample Name: B3\2

Anllﬂi! Infa:

Instrument: Agient 6310 Ien Trap
Operatar:  Fhong FTHC, Vien Hoa HCTH
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Phé *C-NMR

BEVZ-CDC13-C13CPD
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Pho DEPT

BEVZ2-CDCl3-Cl3CPD SDEPT
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Pho *H-NMR
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Phé *C-NMR

EL1-MeOD-C13CFD
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Analysis Name: 12040308.4 Instrument: Aglent 6310 lon Trap Print Date;4/5/2012 12:06:30 PM
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Phé *C-NMR
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Pho ESI-MS

Display Report - Selected Window Selected Analysis

Analysis Name: 120405024

Method:

DO M5.m

Sample Name: BBWVS

Analysis Info:

Instrument: Agilent 8310 lon Trap
Operator:  Phong PTHC, Vien Hoa HCTN

Print Date: 4/5/2012 1:14:38 BM
Acq. Date: 4/5/2012 12:54:50 PM
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Phé *C-NMR
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PHU LUC 14
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PHU LUC 15
SAC KY PO CUA DICH CHIET TOAN PHAN LA CAY GAO
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PHU LUC 16
KET QUA KHAO SAT PQ PUNG CUA CAC HQP CHAT
CO TRONG VO THAN CAY GAO

Két qua khdo sdt dé diing véi Epicatechin

T S mau S thém C thém C cii C moi % im lai
(mAU.s) | (mAU.s) | (ug/mL) | (pg/mL) (ug/mL) i
1 38872 50345 7,34 24,25 31,40 97,44
2 38543 50245 7,34 24,04 31,34 99,39
3 38590 50346 7,34 24,07 31,40 99,84
4 38650 50355 7,34 24,11 31,41 99,41
5 38596 50346 7,34 24,07 31,40 99,79
6 38652 50345 7,34 24,11 31,40 99,31
Trung binh 24,11 99,20
Két qua khdo sdt dé diing véi Catechin
. S mau S thém C thém C cii C méi % im lai
(mAU.s) | (mAU.s) | (ug/mL) (ug/mL) (ug/mL) :
1 124346 | 136841 3,04 29,36 32,31 97,25
2 124367 137242 3,04 29,36 32,41 100,21
3 123454 | 136272 3,04 29,14 32,18 99,77
4 124356 | 136765 3,04 29,36 32,29 96,58
5 123243 | 136253 3,04 29,09 32,17 101,26
6 124562 | 137432 3,04 29,41 32,45 100,17
Trung binh 29,29 99,21
Két qua khdo sdt dé diing véi Daucosterol
. S mau S thém C thém C cii C méi % im lai
(mAU.s) | (mAU.s) | (pg/mL) (ug/mL) | (pg/mL) i
1 6184 9030 1,36 3,06 4,42 99,97
2 6170 9034 1,36 3,06 4,43 100,58
3 6155 9052 1,36 3,05 4,43 101,75
4 6156 9065 1,36 3,05 4,44 102,16
5 6243 9153 1,36 3,09 4,48 102,19
6 6182 9082 1,36 3,06 4,45 101,85
Trung binh 3,06 101,42
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Két qua khdo sdt d diing véi Lupeol

T S mau S thém C thém C cii C moi % fim lai
(mAU.s) | (mAU.S) | (ug/mL) | (ung/mL) (ug/mL) :
1 60352 75841 7,17 28,36 35,65 101,60
2 60367 75842 7,17 28,37 35,65 101,51
3 60454 75672 7,17 28,41 35,57 99,82
4 60356 75665 7,17 28,37 35,56 100,42
5 60243 75753 7,17 28,31 35,61 101,74
6 60862 76132 7,17 28,60 35,78 100,16
Trung binh 28,40 100,88
Két qud khdo sdt dé diing véi Stigmasterol
- S mau S thém C thém Cci C méi % 6im lai
(mAU.s) | (mAU.s) | (png/mL) (ug/mL) (ug/mL) :
1 6351 9130 1,92 4,36 6,27 99,41
2 6270 9134 1,92 4,31 6,27 102,43
3 6325 9172 1,92 4,35 6,30 101,83
4 6356 9165 1,92 4,37 6,30 100,46
5 6343 9153 1,92 4,36 6,29 100,48
6 6362 9132 1,92 4,37 6,27 99,07
Trung binh 4,35 100,61
Két qua khdo sdt d diing véi Friedelin
. S mau S thém C thém C cii C méi % im lai
(mAU.s) | (mAU.s) | (pg/mL) (ug/mL) | (pg/mL) i
1 21501 27500 4,27 15,93 20,31 102,68
2 21470 27242 4,27 15,90 20,12 98,79
3 21454 27372 4,27 15,89 20,22 101,29
4 21356 27165 4,27 15,82 20,07 99,42
5 21243 27153 4,27 15,74 20,06 101,14
6 21262 26832 4,27 15,75 19,82 95,33
Trung binh 15,84 99,77
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PHU LUC 17
KET QUA KHAO SAT PQ PUNG CUA CAC HQP CHAT
CO TRONG LA CAY GAO

Két qua khdo sdt dé diing véi mangiferin

Smau

S thém

Ccl

C méi

C tim lai

N
TT | (mAUS) | (mAUS) | (ug/ml) | (ug/ml) | (ug/mp | 70mlai
1 169480 196595 40,00 46,39 6,39 99,48
2 168431 196245 39,75 46,31 6,56 102,04
3 169540 196346 40,01 46,34 6,33 98,34
4 168650 196355 39,80 46,34 6,54 101,64
5 168896 196546 39,86 46,38 6,52 101,44
6 168565 196145 39,78 46,29 6,51 101,18
C thém Trung
(ug/ml) 6,43 binh 100,69
Két qua khdo sdt dé diing véi daucosterol
T Smau S thém Ccii C méi C tim lai % fim lai
(mAU.s) | (mAU.s) (ug/ml) (ug/ml) (ug/ml) :
1 6194 9070 3,07 4,44 1,37 101,02
2 6170 9034 3,06 4,43 1,37 100,58
3 6125 9012 3,04 4,42 1,38 101,40
4 6156 9045 3,05 4,43 1,38 101,46
5 6243 9153 3,09 4,48 1,39 102,19
6 6162 9062 3,05 4,44 1,39 101,85
C thém Trung
(Lg/ml) 1,36 binh 101,42
Két qua khdo sdt d diing véi 7 a-hydroxysitosterol
Smau S thém Ccii C moi ctimlai | , . .
T | (mAUs) | mAUS) | (ugml) | (ug/ml) | (ugimpy | 7etmlal
1 3568 5871 4,29 7,04 2,76 100,17
2 3510 5850 4,22 7,02 2,80 101,76
3 3534 5872 4,25 7,04 2,80 101,68
4 3556 5865 4,27 7,04 2,76 100,41
5 3543 5853 4,26 7,02 2,76 100,44
6 3562 5862 4,28 7,03 2,75 100,02
C thém Trung
(ug/mD) 2,75 it 100,75
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Két qua khdo sdt dé diing véi lupeol

x S thém Cci C moi C tim lai R .
TT | Smau (mAU.s) (MAU.S) | (ug/mi) (ng/ml) (ug/ml) % tim lai
1 50552 65841 23,76 30,95 7,19 100,29
2 50367 65542 23,67 30,80 7,14 99,54
3 50454 65672 23,71 30,87 7,16 99,82
4 50356 65665 23,66 30,86 7,20 100,42
5 50243 65453 23,61 30,76 7,15 99,77
6 50562 66032 23,76 31,04 7,27 101,48
C thém (ug/ml) 7,17 Trung binh | 100,22
Két qua khdo sdt d diing voi taraxeryl acetat
x S thém Ccl C moi C tim lai . .
TT | Smau (mAU.s) (MAU.S) (ug/ml) (ng/ml) (ug/ml) % tim lai
1 24501 31100 18,38 23,51 5,13 100,80
2 24470 30942 18,36 23,39 5,03 98,85
3 24454 31172 18,35 23,57 5,22 102,61
4 24356 30865 18,27 23,33 5,06 99,42
5 24243 30753 18,18 23,24 5,06 99,43
6 24562 31132 18,43 23,54 511 100,35
C thém (ug/ml) 5,09 Trung binh | 100,25
Két qud khdo sdt dé diing véi stigmasterol
x S thém Ccl C méi C tim lai . .
TT | Smau (mAU.s) (MAU.S) (ug/ml) (ug/ml) (Lg/ml) % tim lai
1 5370 8210 3,69 5,64 1,95 101,59
2 5340 8144 3,67 5,59 1,93 100,28
3 5325 8152 3,66 5,60 1,94 101,11
4 5456 8265 3,75 5,68 1,93 100,46
5 5343 8203 3,67 5,64 1,96 102,27
6 5362 8202 3,68 5,63 1,95 101,58
C thém (ug/ml) 1,92 Trung binh | 101,22
Két qud khdo sdat dé diing véi taraxerol
x S thém Cci C moi C tim lai . .
TT | Smau (mAU.S) (MAU.s) | (ug/ml) (ng/ml) (ug/ml) % tim lai
1 32055 39084 20,02 24,41 4,39 99,30
2 32367 39442 20,22 24,63 4,41 99,94
3 32345 39372 20,20 24,59 4,38 99,26
4 32356 39365 20,21 24,58 4,37 99,00
5 32243 39453 20,14 24,64 4,50 101,84
6 32562 39732 20,34 24,81 4,47 101,28
C thém (ug/ml) 4,42 Trung binh | 100,10
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PHU LUC 18
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