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Linh vwe k§ thuit dwoc dé cip

Giai phéap hitu ich d& cdp dén linh vuc hoa hoc céc hop chét thién nhién c6 hoat
tinh sinh hoc, cu thé 1a d& cap dén phuwong phap chiét nhom hop chat sesquiterpen tir
cay Cuc quy (Tithonia diversifolia (Hemsl.) Gray) c¢6 hoat tinh chéng ting sinh té bao

ung thu tiy xwong cip.
Tinh trang ky thuit cia gidi phap hitu ich

D3 ¢6 nhiéu nghién ctru, tim kiém céc hoat chét c6 tac dung sinh hoc tir dugc liéu
dé g6p phan phat trién duoc pham, dic biét 1a nhitng duoc phdm c6 tac dung trc ché su
tang sinh t€ bao nham diéu tri bénh ung thu. M6t trong nhitng loai dugc nghién ctru do
la cdy Cac quy. Cay Cuc quy co6 tén khoa hoc 1a Tithonia diversifolia con goi la da
quy, son quy bién diép, quy dai, huéng duong dai, huéng dwong Mexico, ctic Nitobe,
la mot loai thuce vat trong ho Cuc (Asteraceae). Tai Nam M§, nudce ép tu ré va 14 cay tir
lau da dugc str dung dé diéu tri ap-xe (Jatem-Lasser et al., Herbal traditional medicine
of Venezuelan Andes: an ethnopharmacological study. Phytother. Res. 12, S53
(1998)). Tai Mexico, dich chiét tir loai ndy duogc str dung dé chira st rét va dién hinh
1a chita cac khéi tu méau va rat co, bot tir 14 sao kho tri vét tham, vét thuong va ving da
nhidm tring. O Pai Loan, dich chiét nudc cua 14 cdy duogc st dung dé tri d4i théo
duong (T. Miura et al., Antidiabetic effect of Nitobegiku, the herb Tithonia
diversifolia, in KK-Ay diabetic mice. Biol. Pharm. Bull. 28, 2152 (2005)). Trén thé
gidi, loai Cc quy dugce quan tAm nghién ctru nhiéu nhét trong cac loai thyuc vat thudc
chi Tithonia vé thanh phan héa hoc va hoat tinh sinh hoc. Nghién ctru vé hoa hoc da
x4c dinh dugc cac hop chit flavonoit, terpenoit, sesquiterpen lacton va axit
chlorogenic 14 thanh phin hoa hoc cht yéu ctia loai nay. Cao chiét va cac hop chét
terpen, sesquiterpen lacton dwoc tach tir loai nay c6 nhidu hoat tinh sinh hoc nhu
chéng viém, tri ung thu, chéng huyét khéi, khang virut va giam dau (Alex Mabou
Tagne et al., Tithonia diversifolia (Hemsl.) A. Gray as a medicinal plant: A
comprehensive review of its ethnopharmacology, phytochemistry,
pharmacotoxicology and clinical relevance. Journal of Ethnopharmacology 220, 2018,
94-116). Tir dich chiét dichlometan cta 14 cdy Cuc quy (Tithonia diversifolia) thu hai
tai Viét Nam da phén 1ap duge 3 hop chét 12 myristyl myristat, hispidulin va eupafolin
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(Trdn Thi Thanh Thiy et al., Primary results on the chemical constituents of the
dichlomethane leaf extract of Tithonia diversifolia (Hemsl.) A. Gray. Vietnam Journal
of Chemistry, 51(6), 2013, 770-773).

Dang chi ¥, cac hop chit sesquiterpen lacton 1a thanh phén héa hoc chinh va c6
nhiéu hoat tinh tha vi dugc tim thiy tir loai Cac quy (Alex Mabou Tagne et al,
Tithonia diversifolia (Hemsl.) A. Gray as a medicinal plant: A comprehensive review
of its ethnopharmacology, phytochemistry, pharmacotoxicology and clinical relevance.
Journal of Ethnopharmacology 220, 2018, 94-116). Theo Kuroda va cdng su cac hop
chét sesquiterpen va flavonoit phan 14p tir loai ndy con c6 hoat tinh gy doc té bao trén
dong té bao ung thu bach ciu HL-60 v&i cac gid tri ICsg nim trong khoang tir 0,13 dén
13,0 mM (Kuroda, M et al., Sesquiterpenoids and flavonoids from the aerial parts of
Tithonia diversifolia and their cytotoxic activity. Chem. Pharm. Bull. 55(8) 1240-1244
(2007). Trong sd d6, Tagitinin C va cac dan xuét ctia n6 duge cht y quan tdm nghién
ctru do ¢co phé hoat tinh sinh hoc kha rong va dugc cho la chét ¢6 tiém ning tng dung
didu tri chéng sbt rét va mot s6 bénh khac (Gu JQ et al., Sesquiterpenoids from
Tithonia diversifolia with potentialcancer chemopreventive activity. J. Nat Prod. 2002
65(4):532-6).

Theo céc tai lidu trén, cac hop chét sesquiterpen c6 khung germacranolit dugc
phan 1ap tir cdy Cuc quy (Tithonia diversifolia) dugc goi chung la Tagitinin (Tag).
Ching dwoc chii ¥ nghién ctru nhiéu do ¢6 phd tac dung duge ly rong, dic biét lién
quan dén hoat tinh trc ché yéu t6 hat nhan-kapa B (nuclear factor-kappa B inhibition).
Tu canh 14 Cuac quy, thu tai Viét Nam, céc tic gid dd phan lap duoc hai chét Tagitinin
A va Tagitinin C. Tuy nhién, ham luong cc hop chét nay c6 trong ciy thip nén hiéu
qué chiét khong cao, dic biét cac k§ thuat chiét thong thuong gy bién tinh hop chit,
giam tac dung sinh hoc.

Céc nghién ciru cho thdy hop chét Tagitinin C (TagC) c6 trong cdy Cuc quy thu
tai Trung Quéc 12 mdt mot chit chi vin PPARa/kép, cé tdc dung chéng tiéu duodng
thong qua con duong PPARy va céi thién rdi loan lipit mau, nhung chua c6 béo céo
lien quan dén tac dung diéu tri bénh ciia hop chét Tagitinin A (TagA) cling nhu hiéu
qua hiép ddng lién quan dén hai hop chét thudc nhom hop chét sesquiterpen ndy. Céc
tac gid da nghién clru va thdy rang, viéc két hgp TagA véi TagC cho hoat tinh chéng
tang sinh trén dong té bao bach cdu tuy xwong cdp tinh (OCI-AML3) kha tbt. Mt
khac, viéc chiét riéng r& hai hop chat niy c6 hiéu sudt rat thip va khong dt dé phat
trién ngudn dugc lidu. Ngoai ra mot s6 phuong phéap chiét str dung dung moi manh va

nhiét dd cao s€ lam mét hoat tinh sinh hoc ctia nhém hop chét nay. Do dé, can c6 mot
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quy trinh chiét nhém hop chat sesquiterpen chira ddng thoi ca hai hop chit TagA va
TagC mdt cach chon loc tir cdy Cuc quy Tithonia diversifolia v6i hiéu sudt va do tinh
sach du dé co6 thé phat trién thanh dugc phdm.

Ban chit k§ thuit ciia giai phap hitu ich

Giai phép hiru ich nhim khéc phuc cic nhuge diém néu trén, cu thé 1 giai phap
hiru ich dé cap dén phuong phép chiét nhom hop chét sesquiterpen c6 hoat tinh tc ché
tang sinh t& bao ung thu tiy xuong chp tir cay Ctc quy (Tithonia diversifolia). Quy
trinh theo gidi phap hitu ich cho phép chiét mot cach chon loc mot sb hop chit ¢ hoat
tinh sinh hoc v&i hiéu suét cao dé c6 thé phét trién duoc ngudn nguyén lidu cho nganh
duoc pham.

Theo d6, giai phdp hitu ich d& xudt phuwong phap chiét nhém hop chét
sesquiterpen c6 hoat tinh uc ché tang sinh té bao ung thu tiy xuong chp tir cay Cuc
quy (Tithonia diversifolia), trong d6 phuong phap nay bao gdm cac bude:

a) chuén bi nguyén liéu bing cach thu gom mAu canh va I4 cdy Cuc quy
(Tithonia diversifolia), sau khi loai bo tap, séy & nhiét d6 nam trong khoang tir 50-
60°C dén kho gion, sau d6 xay nhd qua ¢ sing Smm thu dugc nguyén liéu 1a bt cy
Cuc quy c¢6 ¢ 4m khoang 10%;

b) chiét nguyén liéu bing cach ngdm bot cay Cuc quy véi dung moi etanol 80%,
si€u am trong 15 phtt va ngdm chiét khoang 24 gid trong didu kién nhiét d6 nim trong
khoang tir 45-50°C, thu hdi phan dich chiét;

¢) chiét loai tap chét bang cach ¢b phan dich chiét trong diéu kién ap sudt 6700Pa
trén méy ¢b quay chin khong & nhiét d 50°C dé loai bo dung méi dén khi con 1/5 thé
tich, dé thu dugc phin dich chiét dang sét, dich chiét nay dugc chiét phan bb bang
dung moi n-hexan vé§i lugng twong duong d& loai b tap chét;

d) chiét phan 16p bang cach chiét phan dich nuéc sau khi chiét biang n-hexan véi
etyl axetat 3 1an vé6i thé tich twong duong, sau d6 cét co dich chiét dudi 4p sudt giam
thu duoc can chiét etyl axetat; va

e) thu nhom hop chit sesquiterpen c6 hoat tinh trc ché tang sinh té bao ung thu
ty xuong cip bang cach nhdi cin chiét etyl axetat 1én cot sic ky va rira bang hé dung
mdi n-hexan/etyl axetat v6i ty 18 n-hexan giam dan, thu phan doan n-hexan/etyl axetat
ty 18 50/50, sau khi loc phin doan nay trén gel sephadex LH-20 v6i dung moi metanol,
cit loai dung moi thu dugc nhém hop chét sesquiterpen dang bdt mau vang nhat, vi
ding bao gdbm  [(1R,2S,4R,8S9R,11R,12S)-1,12-dihydroxy-2,11-dimethyl-7-
methylidene-6-ox0-5,14-dioxatricyclo[9.2.1 0*%]tetradecan-9-yl] 2-methylpropanoate
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(Tag A) va [(3aR4R,6R,7E,10Z,11aR)-6-hydroxy-6,10-dimethyl-3-methylidene-2,9-
dioxo-3a,4,5,11a-tetrahydrocyclodeca[b]furan-4-yl] 2-methylpropanoate (TagC).

Theo mo6t phuong an uu tién, trong d6 budce chiét nguyén liéu dugc thuc hién
trong diéu kién siéu am & tin sb tir 30 kHz dén 50 kHz trong 15 phit trude khi ngdm
chiét & nhiét do 50°C trong 24 gid va hé dung moi sic ky 1a n-hexan/etyl axetat.

Hon hop cac sesquiterpen thu duge tir quy trinh theo giai phap hitu ich bao gbm
hai chét chinh 13 hop chat ([(1R,2S,4R,8S,9R,11R,125)-1,12-dihydroxy-2,11-dimethyl-
7-methylidene-6-o0x0-5,14-dioxatricyclo[9.2.1 .0*®]tetradecan-9-yl] 2-
methylpropanoate) (TagA) c6 cong thirc (I) chiém ty 18 tir 20 dén 40% trong luong va
hop chit ([(3aR,4R,6R,7E,10Z,11aR)-6-hydroxy-6,10-dimethyl-3-methylidene-2,9-
dioxo-3a,4,5,11a-tetrahydrocyclodeca[b]furan-4-yl] 2-methylpropanoate)) (TagC) co
cong thirc (II) chiém ty 18 tir 40 dén 60% trong lwong. Hon hop céc sesquiterpen nay
c6 hoat tinh chdng ting sinh trén dong té biao bach ciu tiy xuong cép tinh (OCI-
AML3) thich hop @& phat trién thudc didu tri bénh ung thu tity xuong.

@

Mo ta van tat cac hinh vé

Hinh 1 1 sic ky dd HPLC ctia nhém hop chit sesquiterpen chiét tir cay Ctc quy,
trong d6 cho thdy c6 hai pic chinh ciia TagA va TagC véi ham lugng khoang 80-90%,
céc hop chét sesquiterpen con lai chiém khoang 10-20%.

Hinh 2 12 bidu dd mo ta két qua thir nghiém anh huong ciia nhém hop chit
sesquiterpen thu dugc tir quy trinh theo giai phap hiru ich v6i céc ndng d6 thir nghiém
khac nhau dén sé luong t& bao OCI-AML3 sbéng sau thir nghiém. Thanh x4m 1a nhém
hop chét sesquiterpen theo giai phép hitu ich, thanh tring 13 ddi ching dimethyl
sunfoxit (DMSO).

Hinh 3 12 biéu dd mod ta két qua thir nghiém anh hudng ctia nhém hop chat

sesquiterpen thu dugc tir quy trinh theo giai phép hitu ich véi cac ndng d6 thir nghiém
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khéc nhau dén sb lugng té bao OCI-AML3 chét sau thir nghiém. Thanh x4m 12 nhém
hop chit sesquiterpen theo gidi phép hitu ich, thanh tring 12 d6i ching dimethyl
sunfoxit (DMSO).

Hinh 4 13 biéu dd md ta két qua tht nghiém anh hudéng ciia nhém hop chit
sesquiterpen thu dugc tir quy trinh theo gidi phép hitu ich véi cac ndng do thir nghiém
khéc nhau dén chu ky t& bao OCI-AML3. Thanh x4m 1a nhém hop chét sesquiterpen
theo giai phap hiru ich, thanh tring 13 ddi ching dimethyl sunfoxit (DMSO): Pha
GO0/G1 (bén trai), pha S (gilta) hodc pha G2/M (bén phai).

MBS ta chi tiét giai phap hitu ich

Sau diy, giai phap httu ich dugc md ta chi tiét voi cac phuong 4n va céc vi du
thuc hién cu thé, tuy nhién, cdc phuong 4n va cac vi du nay chi nhim muc dich minh
hoa va lam rd ban chét cta giai phap hitu ich chir khong nhim han ché pham vi yéu
cdu bao ho ciia giai phap hitu ich.

Cay Cuc quy c6 tén khoa hoc 1a Tithonia diversifolia, con goi la da quy, son quy
bién diép, quy dai, huéng dwong dai, huéng duong Mexico, clic Nitobe 1a mdt loai
thuc vat trong ho Cuc (Asteraceae). Phu thudc vao khu vuc, no cé thé 1a cdy mQt nam
hay cdy lau nam, dang cay bui cao t6i 3 m véi than cdy moc thing va do6i khi hoa gd,
hoa mau vang cam. Vit liéu st dung trong phuong phap chiét cac hop chat Tagitinin
¢6 hoat tinh trc ché ting sinh té bao ung thu tiy xwong cAp 1a tir 14 va than ctia cay Cuc
quy.

Phuong phép chiét nhém céc hop chét sesquiterpen c6 hoat tinh trc ché tang sinh
té bao ung thu tiy xuong cip tir cdy Clc quy theo gidi phap bao gdm céc budc a)
chudn bi nguyén liéu; b) chiét nguyén liéu; c) chiét loai tap chét; d) chiét phan 16p cao
chiét bang cach hoa tan véi etyl axetat 3 lan v6i thé tich twong duong, c¢d quay dich
chiét duéi ap sudt giam thu duge cin chiét etyl axetat; va e) thu cac hop chét Tagitinin
¢6 hoat tinh e ché tang sinh té bao ung thu tiy xuong cap.

Trong budc chudn bi nguyén liéu, 14 va canh cay Cuc quy dugc thu gom, sau khi
loai bo tap chét, sdy & nhiét 6 ndm trong khoang tir 45-50°C dén kho gion. Qua trinh
ndy nhdm thu dugc nguyén liéu kho kiét dé thuan lgi cho qué trinh nghién. Sau d6 xay
nhé qua c¢d sang Smm thu dugc bdt cdy Cac quy co do 4m khoang 10%.

Trong budc chiét nguyén liéu, tién hanh ngam chiét bot cdy Clc quy véi dung
moi etanol 80%. Luong etanol dugc st dung sao cho ngdm hoan toan lugng bot Cuac
quy. Nguoi c6 hiéu biét trung binh trong linh vuc k§ thuit ndy hoan toan xé4c dinh

dugc luong etanol tdi wu dugc st dung dé ngam chiét bot cdy Cac quy. Theo mot
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phuong 4n cu thé, bot cay Cuc quy duoc bd sung vio binh ngam kiét va b sung etanol
80% dén ngap. Sau khi bd sung, siéu 4m trong 15 phit va ngim khoang 24 gid trong
diéu kién nhiét do nam trong khoang tr 45-50°C, thu hoi phén dich chiét. Trong sudt
quaé trinh thyc hién khong dugc dé nhiét do cao qua 50°C vi s& gay bién tinh hoat chét
dich.

Theo mét phuong an vu tién, siéu &m dugce thuc hién trong diu kién tan sb tir 30
kHz dén 50 kHz trong 15 phit trude khi ngdm chiét & nhiét 6 50°C trong 24 gio.

Trong buée chiét loai tap chit, phin dich chiét dugc cb trong diéu kién 4p suét
6700Pa trén mdy c6 quay chan khong & nhiét do 50°C. Qua trinh c6 nhim loai bé dung
moi dén khi con 1/5 thé tich. Phan dich chiét sau khi c6 s& & dang sét, cao chiét nay
duoc chiét phan bd biang dung mdi n-hexan dé loai bo tap chit. Viéc chiét phan bd
bang n-hexan gitip loai dugc céc tap chét, khong mong mudbn mdt cach hiéu qua, ting
hiéu sut chiét cac hoat chit mong mudn. Céc tac gia da thir nghiém va nhan théy viéc
chiét phan bd bing n-hexan cho phép loai dugc cac tap chét triét dé hon so véi céc
phuong phép chiét bang céc dung mdi théng thudng. Ngoai ra, n-hexan d& thu hdi va
t4i st dung trong cac 1an chiét tiép theo nén giam duge chi phi sin Xuét.

Trong buéc tiép theo phan dich chiét nwéc sau khi chiét bang n-hexan dugc phan
bd véi véi etyl axetat. Qué trinh nay duogc thuc hién l3p lai 3 lin véi thé tich tuong
duong. Qua trinh nay gitip tach cac phin doan hoa tan trong etyl axetat. Sau khi chiét,
tién hanh ¢ quay dich chiét du6i ap suit giam thu dugc cin chiét etyl axetat.

Trong budc thu cac hop chét Tagitinin c6 hoat tinh {rc ché tang sinh t& bao ung
thu ty xuwong cap, tién hanh sic ky cdn chiét etyl axetat v6i hé dung moi dung moi n-
hexan/etyl axetat v6i ty 16 n-hexan gidm dan. Qua trinh nay gitip chiét phan doan hop
chét c6 hoat tinh sinh hoc ddc hiéu. TV 1& n-hexan/etyl axetat ban d4u duoc thuc hién
v6i n-hexan 100%, sau d6 giam dan dé thu cic phan doan twong tmg theo ty 1€ phin
doan chiét. Phan doan n-hexan/etyl axetat ty 1& 50/50 dugc thu hdi va sau d6 loc phan
doan nay trén gel Sephadex LH-20 v4i dung mdi metanol. Sau khi loai dung moi, thu
duoc hdn hop nhém hop chét sesquiterpen dang bot mau vang nhat, vi déng bao gdm
[(1R,2S,4R,8S,9R,11R,125)-1,12-dihydroxy-2,11-dimethyl-7-methylidene-6-0x0-5,14-
dioxatricyclo[9.2.1 .0*¥]tetradecan-9-yl] 2-methylpropanoate (TagA) va
[(3aR,4R,6R,7E,10Z,11aR)-6-hydroxy-6,10-dimethyl-3-methylidene-2,9-dioxo-
3a,4,5,11a-tetrahydrocyclodeca[b]furan-4-yl] 2-methylpropanoate (TagC).

Nhom hop chét sesquiterpen thu dwgc tir quy trinh theo giai phéap hitu ich bao
gbm hdn hop hai hop chat 1a ([(1R,2S,4R,8S,9R,11R,12S)-1,12-dihydroxy-2,11-
dimethyl-7-methylidene-6-o0x0-5,14-dioxatricyclo[9.2.1 .0**]tetradecan-9-yl] 2-
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methylpropanoate) ¢6 cong thirc (I) (TagA) va hop chét ([(3aR,4R,6R,7E,10Z,11aR)-
6-hydroxy-6,10-dimethyl-3-methylidene-2,9-dioxo-3a,4,5,11a-
tetrahydrocyclodeca[b]furan-4-yl] 2-methylpropanoate)) c6 cong thirc (II) (TagC) cé
hoat tinh chdng ting sinh trén dong té bao bach ciu tiy xwong cip tinh (OCI-AML3).

3

@
Vi du thwc hién gidi phap hitu ich

Vi du 1. Chiét nhém hop chit sesquiterpen tiv ciy Ciic quy Tithonia diversifolia

Canh va 14 cay Cuac quy Tithonia diversifolia moc hoang dugc thu hai tuoi va
phoi khd ngoai ning, sau d6 sy gion trong ti sy khoang 50°C, xay nhd qua c& sang
5mm. LAy 300 gam bot canh, 14 kho c¢6 d6 4m khoang 10% cho vao binh ngdm kiét
chira 1500ml etanol 80%. Sau khi siéu am 15 phut véi tin s 40Hz, ngdm trong
khoang 24 gi&r & nhiét d6 50°C. Rut kiét phan dich va dua di ¢6 dic trong diéu kién ap
sudt 6700 Pa trén may quay chin khéng, nhiét d6 50°C cho dén khi con khoang 300ml
dich chiét 16ng dang sét.

Phéan dich chiét 16ng dang sét dugce chiét phan bd béng dung moi n-hexan dé loai
tap, sau d6 chiét phan bb tiép bing etyl axetat va loai dung méi thu duge céc cao chiét
tuong Gng. Cin chiét etyl axetat (10g) dugc dua 1én cot silica gel, véi hé dung mbi n-
hexan/etyl axetat v6i ty 1€ n-hexan 1a 100% va gidm dan 90/10, 80/20, 70/30, 60/40 va
50/50. Phan doan n-hexan/etyl axetat 50/50 dugc thu hoi. Tiép do, loc phéan doan nay
(640mg) trén gel Sephadex LH-20 v6i dung moi metanol, sau khi sdy khé thu duge
300mg chit bot mau vang nhat, khong mui, vi ddng, tan tét trong cloroform, metanol,
DMSO, it tan trong n-hexan va nudc. Hidu suét chiét dat 0,1% (so véi nguyén lidu
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Vi du 2. Xdc dinh céu tric ciia cdc hop chit thu digc theo gidi phdp hitu ich

DPé x4c dinh dugc chinh xac cdu trac thanh phﬁn hoa hoc chinh cua cac hop chét
thu dugc theo Vi du 1, tru6e hét tach riéng r& hai chéit chinh bing cach dua 1én cot
silica gel (1/2 bdt hdn hop chat, 320 mg), véi hé dung mdi n-hexan/etyl axetat v6i ty
50/50, thu dugc hai chét chinh (CQE12 va CQE13). Ciu tric ctia hai chit ndy dugc
x4c dinh bang phuong phap phd khéi (MS) va phd cong huong tir hat nhan proton va
cacbon 13 (IH-, Bc NMR). Dit liéu phé duogc thé hién trong Bang 1.

Két qua da xac dinh dugc hdn hop thu duge theo giai phap hitu ich thudc nhom
hop chét sesquiterpen va bao gdm hop cht Tagitinin A (TagA, ky hiéu CQE12)
([(1R,2S,4R,8S,9R,11R,125)-1,12-dihydroxy-2,11-dimethyl-7-methylidene-6-oxo-
5,14-dioxatricyclo[9.2.1.0**]tetradecan-9-yl] 2-methylpropanoate) cé cong thirc (I) va
Tagitinin C (TagC, ky hiéu CQEI13) ([(3aR,4R,6R,7E,10Z,11aR)-6-hydroxy-6,10-
dimethyl-3-methylidene-2,9-dioxo-34a,4,5,11a-tetrahydrocyclodeca[b] furan-4-yl] 2-
methylpropanoate)) cé cong thirc (II).

Béang 1.Dit liu phd "H- va ?C-NMR ctia hop chit Tagitinin A (TagA) va Tagitinin C
(TagC) thu dugc tir cdy Cuc quy (dung mdi CDCl;, 500/125 MHz)

TT Tagitinin A (TagA) Tagitinin C (TagC)
C a5H b6C C§H d5C
1 |4,21-4,62 (1H, m) 78,36 | 6,92 (1H, d, J=17,0 Hz) 160,18
2 |2,4-2,47 (1H, m), 2,05-2,12 | 46,8 | 6,24 (1H, d, J=17,0 Hz) 129,69
(1H, m)
3 - 105,6 |- 196,68
4 2,08 (1H, m) 4427 |- 138,96
5 12,08 (2H, m) 37,68 | 5,86 (1H, dd, J=8,0; 1,5Hz) | 137,14
6 |5,54-5,59 (1H, ddd, J=1,8, | 81,59 | 5,39 (1H, d,br, J=9,0 Hz) 75,98
6,6, 10,2 Hz)
7 14,02 (1H, ddd, J=3,0, 6,5, | 47,71 | 3,53 (1H,dd, 3,5;2) 47,08
9,8 Hz)
8 |5,54-5,59(1H, ddd, J=2,7, | 69,79 |5,3-5,38 (1H, m) 73,90
5,4, 6,5 Hz))
9 | 1,94 (1H, dd, J=14,5, va 34,52 | 2,45 m (CH-9a) 48,43
5,0Hz, CH-9a) 1,99 (1H, dd, J=10,0 va 4,0
1,80 (1H, dd, J=7,5 va CH-9b)
14,5Hz, CH-9b)
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10 | - 81,73 |- 72,07
11 |- 136,98 |- 136,06
12 |- 169,69 |- 169,65
13 | 6,27 (14, d, J=3,6 Hz, H- | 121,68 | 6,35 (1H, d, J=1,5Hz, H- 124,46

13a) 13a)

5,54 (1H, d, J=3,3 Hz, H- 5,80 (1H, d, J=2,0 Hz, H-

13b) 13b)
14 | 1,11 (3H, s, br, CHj) 19,07 | 1,96 (3H.d, J=2,0 Hz, CHa) 19,67
15 | 1,42 (3H, s, CHs) 2483 | 1,54 (3H, s, CHs) 29,01
1’ | 1,05 3H, d, J=6,9Hz, CH;) | 176,42 |- 176,12
2> | 2,44 (1H, m) 33,98 | 2,42 (1H, m) 34,06
3’ | 1,05 (3H, d, J=6,9Hz, CH;) | 18,30 | 1,07 BH, d,J=7,0Hz, CHs) | 18,63
4’ 1,07 3H, d, J=6,9Hz, CH;) | 18,64 | 1,07 BH,d,J=7,0Hz, CHs) | 1880

V5 va V8¢ cua TagA, 98, va 8¢ ctia TagC

va cu tric cta chét thu dugc theo giai phap hitu ich c6 cong thuc (I) va (IT) sau:

(D)
ey

Vi du 3. Xdc dinh thanh phan va ham leong ciia hén hop sesquiterpen thu dwgc

theo gidi phap hitu ich

Ham luong cuia hdn hop sesquiterpen thu dugc tir Vi du 1 duge xdc dinh bang
phuong phap HPLC. Hé thiét bi HPLC cua Hé thdng Spectra (Thermo Separation, San
Jose, CA, United States, Hoa Ky), dugc trang bi modun bom béac bén (P4000), bd khir
khi true tuyén va dau do dibt (DAD) SpectroSystem UV 6000Ip (Thermo Separation).
Céc phan tich duge phan tich bing cot ODS Agilent Zorbax pha déo (kich thude hat 5
um, 3,0 x 150 mm; Agilent Technologies, Milan, Italia), dugc nhdi trong cot Column
J'sphere RP18 (150 mm dai x4,6 mm ID). Rira giai gradient véi toc do dong 1 ml/phut.
Pha dong: (A) axetonitril va (B) nuéc. Thanh phan pha dong ban dau 1a 20% A. Ty 1

phin trim cua B duogc tuyén tinh, sau 40 phut. Cubi cing, ty 18 phan trim cta B da
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giam xuéng con 10% va cot duoc can béng lai v6i céc diéu kién ban dau trong 10
phut. Thé tich tiém 13 10 pL. Phat hién bing DAD trong khoang tir 200 dén 500nm.
Séc ky dd da dugc thu thap va dit liéu dugc xir Iy bang phan mém Xcalibur phién ban
1.2 (Finnigan Corporation 1998-2000, San Jose, CA, Hoa K¥). Két qua sic ky do
HPLC duogc thé hién trén Hinh 1.

Két qua cho thdy hdn hop sesquiterpen c6 hai thanh phan chinh tuong tng véi
pic cua Tag A (([(1R,2S,4R,8S,9R,11R,12S)-1,12-dihydroxy-2,11-dimethyl-7-
methylidene-6-0x0-5,14-dioxatricyclo[9.2.1 0*¥tetradecan-9-yl] 2-methylpropanoate)
24,4% va pic cua va Tag C ([(3aR,4R,6R,7E,10Z,11aR)-6-hydroxy-6,10-dimethyl-3-
methylidene-2,9-dioxo0-3a,4,5,11a-tetrahydrocyclodecalb] furan-4-yl] 2-
methylpropanoate) c6 ty 1€ 40,1%.

Vi du 3. Thir nghiém hoat tinh trc ché ting sinh trén dong 1¢ bao ung thuw tily xwong

Pé thir nghiém hoat tinh e ché ting sinh trén dong té bao ung thu tiy xuong cp
cta hop chét thu duoc tir Vi du 1, tht nghiém duoc tién hanh trén dong té bao ung thu
tay xuong cdp tinh (OCI-AML3) véi cic ndng do thir nghiém pha lodng 1a 5,0; 2,5;
1,25 pg/ml. Phuong phap thir nghiém duoc tién hanh theo phwong phép chudn in vitro
theo huéng din cua nha cung cip té bao dong ung thu tay xwong. Hop chét dbi chimg
duoc st dung 13 dimethyl sunfoxit (DMSO) véi cac ndng dd tuwong tmg.

Céc chi tiéu danh gia bao gdm danh gia tac dong ctia chit thu duge tir Vi du 1
(ky hiéu TVH-CQE6=CQE12+ CQE13) & ba mitc ndng do dén sé luong té bao OCI-
AML3, danh gi4 vé sb lugng té bao sdng, chét sau thoi gian thir nghiém va dénh gia vé
tac dong lién quan dén chu ky té bao OCI-ALMS3.

Két qua thtr nghiém cho thdy rang hdn hop chit thir nghiém (CQE6) thu dugc tir
giai phap hitu ich c¢6 kha niang lam suy giam dang ké sb luong cac té bao thir nghiém
tai cac ndng do thir nghiém (5,0; 2,5; 1,25 ug/ml) (Hinh 1) va 1am gia ting sb luong té
bao chét bing cach cam tng va kich hoat qua trinh chét tir nhién ctia chiing (apoptosis)
sau 24 gio thir nghiém & muc c6 ¥ nghia thdng ké (Hinh 2). Tét ca cic dit liéu thu
duoc tir ba thi nghiém doc 14p 1a gid tri trung binh sai s6 chuén + (SEM) (***p <0,001,
*% p <0,01, * p <0,05). Pang chu ¥, hop chit tht nghiém (ky hiéu TVH-
CQE6=CQEI12- CQE13) lam giam su ting sinh t& bao OCI-ALM3 va gia ting chu ky
té bao ngay & ndng do thap 1,25pg/mL.

-11-
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S6 lugng té bao giam do chit thir gy ra ¢6 thé do su gia ting té bao chét, giam
su tang sinh hodc ca hai. Panh gid 4nh huong cua cac chét 1én dong té bao thir nghiém
theo phwong phap nhudm nhan té bao bing propidium iodide (PI) va k¥ thuét phén
tich dong t& bao phén tich ham lwong ADN ctia té bao. Phén tich két qua ctia phép do
nay cho thiy ty 1& phin tram té bao dang & pha nao (cac pha chinh 1a G0/G1, S, va
G2/M) ctia chu ky té bao. Két qua thé hién trén Hinh 3 nay phén nao cho thiy hop chit
theo giai phap hitu ich c6 kha ning trc ché qua trinh ting sinh té bao OCI-AML3 theo
co ché ngan chan giai doan chuén bi hay phan chia (pha G2/M) trong chu trinh té bao
(Hinh 3).

Hiéu qua dat dwgc cia giai phap hitu ich

Quy trinh chiét cac hop chat Tagitinin tir cdy Ctic quy (Tithonia diversifolia) theo
giai phéap hitu ich don gian, cho phép chiét, tach chon loc hop chét c6 tic dung sinh
hoc tir nguyén liéu ban dAu vé6i hiéu suét chiét dat 0,1% voi thanh phén 12 hai hoat chét
chinh: hop chét Tagitinin A (TagA) ([(1R,2S,4R,8S,9R,11R,125)-1,12-dihydroxy-2,11-
dimethyl-7-methylidene-6-0x0-5,14-dioxatricyclo[9.2.1 0% ]tetradecan-9-yl] 2-
methylpropanoate) c¢6 cong thac (I) va  Tagitinin C  (TagC)
([(3aR,4R,6R,7E,10Z,11aR)-6-hydroxy-6,10-dimethyl-3-methylidene-2,9-dioxo-
3a,4,5,11a-tetrahydrocyclodeca[b] furan-4-yl] 2-methylpropanoate)) c6 cong thie (II).
Quy trinh cho phép phat trién dwoc ngudn nguyén lidu tir hop chét thién nhién véi
lugng va d6 tinh sach kha thi dé 1am nguyén liéu phat trién duoc phém hd trg diéu tri
bénh ung thu.

Béng ky thuét chiét chon loc, quy trinh cho phép chiét dwoc hop chét c6 hoat tinh
trc ché dong té bao ung thu tily xwong ngay ca ndng d6 thap (1,25 pg/mL) trén co s&
trc ché chu trinh t& bao. Pay 1a huéng méi cho phép can thiép chon loc t& bio ung thu,
ngin kha ning phat trién cia té bao ung thu & co ché té bao gitp viée diéu tri ung thu

hi¢u qua.
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YEU CAU BAO HOQ

1. Phuong phép chiét nhém hop chét sesquiterpen c6 hoat tinh irc ché tang sinh té bao
ung thu tay xuong cép tir ciy Ciic quy, trong d6 phuong phap nay bao gbm céc bude:
a) chuin bi nguyén liéu bang cach thu gom mau canh va 14 cdy Cac quy (Tithonia
diversifolia), sau khi loai bo tap, siy & nhiét d6 nim trong khoang tir 50-60°C dén khd
gion, sau d6 xay nho qua c& sang S5Smm thu dugce nguyén ligu 1a bot cdy Cac quy c6 dd
4m khoang 10%;

b) chiét nguyén liéu bang cach ngam bot cay Cuc quy v6i dung mdi etanol 80%, siéu
4m trong 15 phiit va ngam chiét khoang 24 gio trong diéu kién nhiét do nim trong
khoang tir 45-50 °C, thu hoi phan dich chiét;

¢) chiét loai tap chit bing cach cd phin dich chiét trong didu kién 4p sudt 6700Pa trén
may cb quay chan khong & nhiét d6 50°C dé loai bo dung moi dén khi con 1/5 thé tich,
dé thu duoc phan dich chiét dang sét, dich chiét nay dugc chiét phan bd bing dung
mdi n-hexan véi lrong turong duong dé loai bé tap chit;

d) chiét phan 16p bang cach chiét phan dich nudc sau khi chiét bing n-hexan véi etyl
axetat 3 14n v6i thé tich twong duong, sau do cit c¢6 dich chiét duéi 4p sudt giam thu
duoc cin chiét etyl axetat; va

¢) thu nhém hop chét sesquiterpen c6 hoat tinh @c ché tang sinh té bao ung thu tiy
xuong cAp bang cach nhdi can chiét etyl axetat 1én cot sic ky va rira bang hé dung moi
n-hexan/etyl axetat véi ty 16 n-hexan giam dén, thu phan doan n-hexan/etyl axetat ty 1&
50/50, sau khi loc phan doan nay trén gel sephadex LH-20 véi dung moi metanol, cht
loai dung méi thu duge nhém hop chit sesquiterpen dang bot mau vang nhat, vi dang
bao gém [(1R,2S,4R,8S,9R,11R,125)-1,12-dihydroxy-2,11-dimethyl-7-methylidene-6-
oxo-5,14-di0xatricyclo[9.2.1.04’8]tetradecan-9-yl] 2-methylpropanoate (TagA) va
[(3aR,4R,6R,7E,10Z,11aR)-6-hydroxy-6,10-dimethyl-3-methylidene-2,9-dioxo-
3a,4,5,11a-tetrahydrocyclodeca[b]furan-4-yl] 2-methylpropanoate (TagC).

2. Phuong phap theo diém 1, trong d6 budc chiét nguyén liéu dugc thyc hién trong
diéu kién siéu &m & tAn sb tir 30 kHz dén 50 kHz trong 15 phut trude khi ngam chiét &

nhiét do 50°C trong 24 gi¢ va hé dung moi sdc ky 12 n-hexan/etyl axetat.
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