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MO PAU

Céc dai duong bao phu hon 70% tong dién tich cua bé mat trai dat va chiém
t6i 90% khoéng gian sinh sbng caa hanh tinh. Nhiéu qudc gia trén thé gisi da khai
thac c4c chat co HT SH tir sinh vat bién nhiam phuc vu nghién ciu tim kiém céc loai
thudc chira tri bénh hiém nghéo, dic biét la cac bénh phé bién nhu ung thu va viém.
Hai can bénh dang c6 xu hudng gia tang theo hang nam, cudp di sinh mang cua
hang triéu ngudi trén thé giéi mdi nam. Cho dén nay nhiéu hoat chat bit nguon tir
sinh vat bién da duoc phat trién thanh thudc va cap phép luu hanh dién hinh nhu
Ara-C, Trabectedin chita ung thu; Ara-A diéu tri bénh Herpes, Ziconotide lam thuéc
giam dau... Ngoai ra con c6 nhiéu hoat chat hién dang duoc nghién ctu 1am sang
va s& sém cd mat trén thi truong [1]. Dé co duge két qua nay, cac vién nghién ciu
hang dau trén thé gisi da thir nghiém, tim kiém, sang loc HT SH cua hang triéu hop
chat tir cac loai sinh vat bién, ddng thoi chi nhiéu triéu do la ciing nhu dau tu thoi
gian cho cac giai doan nghién ciu tién 1am sang va 1am sang.

Céac dong vat Da gai (Echinoderm) trong dé c6 hué bién phan bé kha pho
bién & nhiéu ving bién trén toan thé gioi, da va dang dugc nhiéu nha khoa hoc quan
tam vi d6i tuong nay van con kha méi mé. Khoang 25 loai hué bién thugc 16 chi tir
I6p hué bién duoc nghién ciu trén tong sé 190 loai va chi dwoc chap nhan. Viét
Nam thudc viing Thai Binh Duong c6 t6i trén 3.260 km dudng b bién va cac vinh,
dao rong 16n 1a khu vuc rat phong phi cac loai sinh vat bién. Pay chinh 14 tiém
nang, loi thé cia nudc ta so véi nhiéu nude khac dé tim kiém, nghién ctiu cac hop
chat tiém nang tir bién ca. Hién c6 khoang 60 loai hué bién ¢ Viét Nam, tuy vay van
chua c6 mét cong trinh nghién ctu khoa hoc ndo vé thanh phan hda hoc ciing nhu
HT SH cua hué bién duoc cong bd.

Do d6, dé tai: “Nghién cru thanh phan hda hec, hoat tinh gay déc té bao
ung thw va khang viém cza hai loai hué bién Capillaster multiradiatus (Linnaeus,
1758) va Comanthus delicata (AH Clark, 1909) ¢ viing bién Vigt Nam” duoc lua
chon tién hanh.

Muc tiéu caa luan an:

- Xac dinh duoc thanh phan héa hoc cua hai loai hué bién Capillaster

multiradiatus va Comanthus delicata thu thap tai ving bién Viét Nam.
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- Tim kiém cac chat c6 hoat tinh gay doc té bao ung thu va khang viém c6
trong céc lodi nghién ctru dé tng dung vao nghién ciru dugc hoc.
Néi dung luan an bao gém:
1. Phan 1ap céc hop chit tir hai loai hué bién Capillaster multiradiatus va
Comanthus delicata & viing bién Viét Nam sir dung cac phuong phép sac ky
2. Xac dinh CTHH cua céc hop chit tir hai loai hué bién Capillaster multiradiatus
va Comanthus delicata thu ¢ ving bién Viét Nam
3. Panh gia hoat tinh gay doc TB UT cua cac hop chat phan lap duoc

4. Panh gia hoat tinh khang viém cua cac hop chat phan lap dugc
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CHUONG 1. TONG QUAN

1.1. So' lwge vé cac hop chit thién nhién
1.1.1. Phan logi cac hep chdt thién nhién

Hop chat thién nhién (HCTN) la cac chét hitu co tir dong thuc vat va vi sinh
vat bat ngudn cha yéu tir su chuyén héa thir cép, theo nghia rong hon ciing tir Sy
chuyén hoa so cap cua ching. Dya vao dic diém vé ngudn goc c6 thé phan biét hai
nhoém HCTN — cac chit chuyén hoa so cip va cac chat chuyén hoa thir cap [2].

Trong co thé sdng, cac hop chit hoa hoc duoc tong hop va thoéi bién nho
mat loat cac phan ng, moi phan tmg dugc xuc tac béi mot enzym. Cac qua trinh
nay duoc goi chung la sy chuyén hoa, bao gom su dong hoa va su di hoa. Tat ca cac
sinh vat déu co cac con dudng chuyén hoa twong tu nhau, theo d6 chung tong hop
va st dung mot sd loai chat hoa hoc thiét yéu nhu dudng, amino acid, cac nucleotid
va cac polyme bit ngudn tir ching (polysaccharid, protein, lipid, ARN, ADN...).
D6 1a sy chuyén hoa so cap, cac hop chat thiét yéu cho sy song s6t va khoe manh
cua sinh vat nay l1a cac chét chuyén hoa so cap [2].

Ngoai ra, phan 16n sinh vat con st dung cac con dudng chuyén héa khac dé
san xuat ra cac hop chét thuong khdng c6 tinh hitu dung rd rang, ching la cac chat
chuyén héa tha cip, va cac con duong tong hop va sir dung chat nay tao thanh sy
chuyén héa tha cap. Thudc vao nhdm cac chat chuyén hoa thi cap nay la cac hop
chat vong thom, terpen, steroid, alkaloid va cac chat khang sinh. Con dudng chuyén
hoa thir cap 1a mot san pham cua ban chat di truyén cua sinh vat nhu con duong
chuyén hoa so cap. Néu nhu cac chat chuyén hoa so cip 1a nhitng chat co ban va
Xuit hién & tit ca céc sinh vat tir vi sinh vat dén dong thuc vat thi cac chat chuyén
hoa thir cap chi dugc tim thay ¢ cac nhdm sinh vat nhat dinh hoac tham chi & mot
s6 it loai.

Khong c6 ranh gidi ré rang phan chia gita cac chat chuyén hoa so cap va cac
chat chuyén hoa thir cap. Cac dudng phd bién glucose, fructose, mannose duoc xép
vao nhdm céc chat chuyén hoa so cap, trong khi cac duong hiém nhu chalcose,
streptose, mycaminose duoc phat hién 1a thanh phan caa cac chat khang sinh lai xép

vao nhdm céc chét chuyén hoéa thir cap. Ngoai ra hai loai chuyén héa nay lai cd méi
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lien hé véi nhau. Sy chuyén héa so cap cung cap mot sé 16n cac phan tir nho ding
lam nguyén liéu dau cho tit ca cac con dudng chuyén héa thir cip quan trong.
1.1.2. Hop chdt thién nhién bién va cac thudc bdt nguén tir sinh vt bién

Bién duogc biét dén nhu moét ngudn doi dao cua cac hop chat hiru co phong
phl. Diéu kién sdng dudi bién sau khiac nghiét 1a tién dé dé tao ra cac chat co
CTHH da dang va chua tirng duoc phat hién ¢ cac nguén HCTN trén can. Dic biét,
moi truong séng canh tranh khic nghiét dudi dai duwong 1a yéu td quan trong kich
thich céc loai sinh vat bién tong hop cac hoat chat thi cap dé tu bao vé va sinh séng
trong cudc dau tranh sinh ton giita cac loai. Cac hoat chét thir cap nay c6 thé dong
vai trd nhu 13 “vii khi” dé chéng lai ké thi hodc thu hat c&c sinh vat khac dé duy tri
su song. Chinh vi thé, cac hoat chat thir cap nay thudng ¢ tac dong truc tiép 1én co
thé séng. Ngoai ra, cac hoat chat thuong phai 1a nhitng CTHH ¢ HT SH manh
ngay ca ¢ nong do thap do bi pha lodng trong méi trudng nudc bién. Do vay, cac
HCTN bién ludn duoc xem 1a ngudn cac hop chat co su doc dao vé cau truc va HT
SH quy gia.

Ké tir nam 2008, hon 1000 hop chat méi tir sinh vat bién dugc béo cao mdi
nam, trong d6, bot bién, sira va vi sinh vt bién la cac ngudn chinh [3]. Dya vao bao
c4o va danh gia sb liéu, cac nha khoa hoc du doan rang cac hop chat bat nguon tir
bién co ty Ié tang khoang 10% mdi nam [4]. Cac HCTN bién da duoc cong bd 1a c6
nhiéu HT SH nhu chong ung thu, khang virus, khang khuan va khang viém [5], [6],
[7].

Cho téi nay da c6 11 hop chat bat ngudn tir cac loai sinh vat bién duoc phat
trién thanh cong thanh thudc thuong mai, véi phan lén duoc ding dé diéu tri ung
thu.

Cytarabine (arabinosyl cytosine, ara-C) l1a chat dau tién duoc FDA phé duyét
vao nim 1969 van dang duoc st dung cho dén ngay nay dé tri bénh bach cau tay
cap tinh va bach cau lymphocytic cap tinh [1], [8]. Hop chat nay 1a mét nucleoside
duoc tim thay tir lodi hai mién Tectitethya crypta ving bién Caribe [9].

Vidarabine (arabinofuranosyladenine, ara-A) la hop chét twong tu nucleoside
bat ngudn tir hai mién da duoc FDA chap thuan nhu mét loai thudc khang vi rt vao
nam 1976 dé diéu tri cac bénh nhidm trung do herpes va varicella vi rat zoster. Tuy

nhién, Vidarabine da bi ngirng san xuat & My va chau Au ké tir thang 6 nam 2001.
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Thudc giam dau Ziconotide (Prialt®) dugc tong hop tir mot peptit o-
conotoxin MVIIA tim thy & loai 6c ndn Conus magus song & bién nhiét doi. Nam
2004, Ziconotide dugc FDA chi dinh dé diéu tri cac con dau mén tinh nghiém trong
do ton thuong tay séng [10], [11].

Trabectedin (Yondelis®) 1a mot tetrahydroisoquinoline alkaloid bat nguén tir
loai hai tiéu Ecteinascidia turbinata vung Caribe dugc Co quan danh gia Duoc
pham Chau Au (EMEA) phé duyét vao nam 2007 dé diéu tri u md mém va diéu trj
ung thu budng trang vao nim 2009. Hop chét nay ciing duoc FDA phé duyét nim
2015 nhu mét loai thuéc chong ung thu [12], [13].

Eribulin mesylate 1a mot dan xuat caa macrolide halichondrin B tir hai mién
Halichondria okadai ciia Nhat Ban. Thudc nay dugc FDA phé duyét dé diéu tri ung
thu vi di can va liposarcoma vao nam 2009 [14].

Plitidepsin dugc phan lap tur loai hai tiéu Aplidium albicans da duoc chung
minh 14 uc ché sy hoat dong cua eEF1A2 (eukaryotic Elongation Factor 1 A2) —
mét protein biéu hién qua mac trong cac khdi u & ngudi va co dic tinh gy ung thu,
lam tang sinh té bao khoi u trong khi wc ché qua trinh apoptosis [15]. Co quan Quan
Iy Dugc pham Uc da phé duyét viéc két hop plitidepsin voi dexamethasone dé diéu
tri bénh nhan da u tiy vao nam 2018 [16].

Ba thubc diéu tri ung thu khac bit ngudn tir bién 1a brentuximab vedotin,
polatuzumab vedotin va enfortumab vedotin-ejfv 1a céc lién hop thudc khang thé
(ADC: antibody-drug conjugate) cua chit GDTB chong phan bao monomethyl
auristatin E (MMAE) - mot dan xuat cua dolastatin 10 nhan dugc tir dong vat than
mém Dolabella auricularia. Bretuximab vedotin 1a chat két hop giita khang thé dac
hiéu CD30 va MMAE dugc FDA ¢6ng nhin vao thang 11 nim 2018 dé diéu tri ung
thu hach té bao T 16n va ung thu hach Hodgkin [17], [18].

Polatuzumab vedotin 1a mot ADC chira mot khang thé don dong dic hiéu
CD79b (thanh phan thu thé té bao B) gan véi MMAE thong qua mét lién két co thé
phan cét. Sau khi lién két véi CD79b trén bé mat té bao B, Polatuzumab vedotin
dugc xam nhap vao bén trong, lién két bi phan cat va giai phong MMAE vao trong
té bao e ché su phan chia va gay ra apoptosis. Thudc nay da duoc su chap thuan
ciia FDA vao thang 6 nim 2019 dé diéu tri ung thu hach té bao B 16n [19].
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Vao thang 12 nam 2019, FDA da phé duyét cho enfortumab vedotin-ejfv la
moét ADC gom khang thé don dong cua ngudi (AGS-22) dic hiéu Nectin-4 duoc két
hop voi MMAE dung diéu tri cho bénh nhan ung thu biéu mé di can [20].

Lurbinectedin (Zepsyre®) la mot dan xuét tong hop cua trabectedin, c6 tac
dung chéng ung thu thong qua Sy Gc ché qua trinh phién ma, lam dat gdy DNA
hodc phan hay RNA polymerase 11 [21]. Thudc dugc FDA cdng nhan nam 2020 dé
diéu tri ung thu phdi té bao nho di cin [22].

Mot ADC khéac 1a Belantamab mafodotin (Blenrep™) gom monomethyl
auristatin F (mot trong nhitng dan xuat cia MMAE) duoc lién két véi khang thé dac
hiéu BCMA (khang nguyén truong thanh té bao B), thude dugc phé duyét vao thang
8 nam 2020 ¢ Hoa Ky dung diéu tri bénh da u tary [23].

Ngoai ra, 22 hop chat khac tir cac sinh vat bién dang trong thoi gian thu
nghiém 1am sang I, 1T va III dé phat trién thuéc [7]. Nhu vay c6 thé thay sinh vat
bién 1a ngudn cac hop chat c6 HT SH quy gia va tiém niang dé nghién ciu va phét
trién nhiéu loai thudc trong twong lai dé chita tri nhiéu bénh trong d6 ung thu va
viém 1a nhitng cin bénh dang rat pho bién & cac nudc.

1.2. Giéi thiéu chung vé ung thw
1.2.1. Ung thw va cdc phwong phdp diéu tri ung thuw

Ngay nay mic du y hoc di co nhiéu tién bo vurot bac tuy nhién cin bénh ung
thu hang nim van cudp di sinh mang cua hang triéu nguoi trén thé gioi. Ung thu
hién 12 nguyén nhan din dén tir vong diing thi hai sau bénh tim mach. Day 1a mot
nhom bénh lién quan dén phan chia té bao, trong d6 c6 mot sé té bao vuot khoi
kiém soét, su biét hoa sinh ly va tiép tuc nhan s lwong 1&n. Ching c6 thé xam lan,
phé& hoai cac t6 chuc xung quanh, di cin dén phat trién tiép ¢ nhiéu cac co quan
khac nhau dé tao nén khéi u méi va gay tir vong do céc bién ching va rdi loan chic
nang co thé [24].

Nguoi ta biét duge c6 dén hon 200 loai ung thu khac nhau trén co thé nguoi.
Nguyén nhan gay ung thu c6 thé 1a do cac tac nhan bén trong gom yéu té di truyén,
yéu t6 noi tiét td hay cac nguy@n nhan bén ngoai bao gom tac nhan vat ly, tac nhan
hoa hoc hay cé4c tac nhan sinh hoc. Theo cac nghién cau dich t& hoc, trén 80% tac
nhan sinh ung thu bit nguén tir moi trudng sdng va ty 18 rat nho chi 1/10.000 ca ung

thu ¢ thé ty khoi. C6 thé & nhitng co thé cé biét, hé thong mién dich tu diéu chinh,
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tiéu diét duge cac TB UT sau khi dd phat sinh. Nhung co ban, ung thu néu khéng
diéu tri s& s6m dan tai tir vong.

Hién nay diéu tri ung thu c6 nhiéu phuong phap nhung chii yéu duogc chia
lam hai nhém: Phuong phap diéu tri hé thong va phuong phap diéu tri tai chd [25],
[26], [27].
1.2.1.1.  Phuong phdp diéu trj tai ché

Pay la phuong phap tac dong truc tiép 1én khéi u cia nguoi bénh theo hai
cach: phau thuat cit bo khdi u hodc sir dung chum tia c6 ning luong cao tac dong
vao khéi u gitp tiéu diét, han ché sy phat trién cia TB UT (Xa tri). Phuong phap
nay van 1a phuong phap chu yéu va co ban nhit trong diéu trji ung thu nhung thuong
chi thuc hién véi nhitng nguoi bénh phat hién sém, TB UT chua di can.
1.2.1.2.  Phuong phdp diéu tri hé thong

Hién nay khoang 1/3 s6 bénh nhan ung thu khi dugc khdm phét hién bénh
con ¢ giai doan tai chd chua di cin nén co thé chi can diéu tri bang phuong phép tai
chd. Nhung 2/3 s6 bénh nhan ung thu khi phat hién di & giai doan muoén va di can.
Nhitng truong hop ndy can co6 phuwong phéap diéu tri hé théng dé dat hiéu qua cao
nhat. Ngay nay, phuong phap nay cang duoc quan tdm nhiéu hon do nhu cau tim
kiém céc thubc chong ung thu méi hidu qua ma it tac dung phu. Piéu tri hé thong
gom ba phuong phap sau:

> Phuwong phdp héa chdt:

Phuong phap hda tri (héa chét) trong diéu tri ung thu 1a phuong phép sir
dung cac chat hoa hoc GDTB dé tiéu diét cac TB UT. Hoa tri thuong duoc phdi hop
V6i phuong phap khac trong phac d6 diéu tri ung thu nhu hoa tri dé lam giam kich
thuge khdi u truée khi phau thuat hodc st dung sau cac phuong phap khac dé ngin
ngira TB UT phat trién hay di can.

Tuy nhién mdi TB UT lai nhay cam véi mot s6 hoa chét riéng va céc thube
diéu tri ung thu thuong hiéu qua dac tri kém. Cac thudc nay khong chi gay doc toi
TB UT ma tac dong t6i ca cac té bao lanh nhu té bao biéu mé duong tiéu hoa, do dé
thudng gay ra cac hién twong tiéu chay, tdo bon, budn non. ..

> Phirong phdp diéu tri ngi tiét
Diéu tri ndi tiét 1a phuong phap ngin chin va loai bé cac hormone nham kim

hdm sy phat trién cua cac khdi u. Liéu phap nay cd thé sir dung thude duong ubng,
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tiém hodc doi khi phai cat bo tuyén hormone lién quan. Phuong phap nay méi chi
phét trién trong khoang vai chuc niam trd lai ddy dua trén nhitng hiéu biét vé hé
théng mién dich caa co thé ngay cang tién bo.

Mot s6 bénh ung thu duoc 4p dung diéu tri noi tiét phd bién hién nay nhu
ung thu tuyén tién liét, ung tha va, ung thu tuyén gidp, ung thu ndi mac tir cung,
ung thu budng trimg. .. 13 cac bénh thuong lién quan téi viéc san xuit hormone qua
muec.

> Phirong phdp diéu tri sinh hoc

Liéu phap sinh hoc trong diéu tri bénh ung thu 1a phuong phap st dung bién
phap sinh hoc hoic cac thubc theo hai cach chinh: mét 1a truc tiép tac dong vao qua
trinh phat trién hodc di can caa TB UT dé chdng u, hai la gian tiép kich hoat cac té
bao trong hé mién dich chéng lai TB UT.

Phuong phap nay c6 thé duoc sir dung don 1é dé diéu tri hoac phdi hop véi
mot s phuong phap da néu trén. Diéu tri sinh hoc dugc coi 12 an toan, it gay ra cac
phan ung phu hon nén dang 14 huéng quan tam caa nhiéu nha nghién cau hién nay
trén thé giai.

1.2.2. Méi lién h¢ giia apoptosis va ung thuw

C4c té bao binh thudng ludn c6 vong doi nhat dinh, sinh ra, 16n 1én va phan
chia dé hinh thanh té bao méi. Céc té bao cii s& dan gia di hoic bi ton hai, chét di dé
dam bao su can bang noi md. Tuy nhién, Khac véi té bao thuong, cac TB UT lai
khong tu chét di ma phan chia, nhan 1én v6 do, c6 thé xam lan sang cac to chic
Xung quanh.

Apoptosis 1a qua trinh 14ap trinh gay chét té bao xay ra ¢ cac sinh vat da bao
[28]. Trai nguoc véi hoai tir, mot dang chét té bao do chin thuong té bao cip tinh,
apoptosis 1a mot qua trinh duoc kiém soét chat ché, tao ra loi thé trong vong doi cia
sinh vét. Qua trinh apoptosis khiém khuyét lién quan dén rat nhiéu loai bénh bao
gom céc bénh thoai hoa than kinh, réi loan tu mién dich va ung thu. NG vira 1a
nguyén nhan gay bénh nhung ciing 1a giai phap chira bénh nhan dugc quan tdm cua
nhiéu nha khoa hoc. Ngay tir nhitng naim 1970, nhém tac gia Kerr va dong nghiép
d3 nghién ctu méi lién quan giira qué trinh apoptosis téi loai bo nhitng té bao ac
tinh tiém an, ting sinh va phét trién khéi u [29]. Hién nay, apoptosis van duoc cho

1a dong vai tro chinh trong liéu phap chdng ung thu. Ton thuong té bao thuong dan
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t6i su ngimg ting truang va tc ché khdi u bang cach gay ra apoptosis, hoai tir va 40
hoa. Viéc tim nhitng hop chat c6 thé tac dong vao cac dich trong qua trinh apoptosis
nham kich hoat TB UT chét theo chuong trinh da va dang tiép tuc phat trién.

Té bao trai qua qué trinh apoptosis s& bién d6i vé hinh thai: té bao bi co rat
lai, nhan té cua bao bi phan manh, cac nhidm sic chat bi c6 dac lai téi da. Nguoi
treong thanh trung binh mat tir 50 dén 70 ty té bao mdi ngay do qua trinh apoptosis.
Ddi voi mot dua tré o do tudi tir 8 dén 14 tudi, trung binh khoang 20 dén 30 ty té
bao chét mdi ngay. Hién tudng giam apoptosis hoic ¢c ché apoptosis gitr vai tro rat
quan trong trong viéc sinh ung thu. Mot té bao ac tinh c6 thé lam giam apoptosis
hodc wc ché apoptosis theo ba co ché sau: pha v& sy can bang cua céc protein tién
apoptosis va chéng apoptosis; 1am giam chirc niang ctia caspase va lam giam tin hiéu
cua thu thé chét [30].

Céc caspase 12 mot trong cac thanh té quan trong dé bat dau va thuc hién qua
trinh apoptosis. Do d6, mirc d6 thap cua caspase hoic suy giam chirc ning caspase
c6 thé dan dén giam qua trinh apoptosis va sinh ung thu. Céc caspase c6 thé dugc
phan loai thanh hai nhém: (1) nhom lién quan dén caspase-1 (vi dy: caspase-1, -4, -
5, -13, va -14) va chu yéu tham gia vao qua trinh xir ly cytokine trong qua trinh
viém; (2) nhdm git vai tro trung tdm trong apoptosis (vi du: caspase-2, -3, -6, -7, -8,
-9 va -10). Nhom (2) c6 thé phan nho hon thanh nhém cac caspase khoi tao (vi du:
caspase-2, -8, -9 va -10) chiu trach nhiém chinh cho viéc bat dau con duong
apoptosis va nhém cac caspase phan tng (caspase-3, -6 va -7) chiu trach nhiém
trong qué trinh phan chia thuc té cia cic thanh phan té bao trong qué trinh
apoptosis [31].

O cac dong vat c6 via ¢ hai cach chinh dé kich hoat caspase apoptosis lién
quan bao gom (1) con dudng ngoai bao hay con duong thdng qua thu thé chét
(extrinsic pathway), (2) con dudng nodi bao hay con duong qua trung gian ty thé
(intrinsic pathway) (Hinh 1.1). Ngoai ra con mét con duong tha (3) it pho bién hon

1a con duong ludi ndi chat noi bao.
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Hinh 1.1. So dd minh hoa cac con dudng apoptosis ngoai bao va noi bao [32]

» Con dwong apoptosis ngogi bao

Con dudng apoptosis ngoai bao bit dau ¢ bén ngoai té bao, khi cac diéu kién
moi trudng ngoai bao xac dinh mot té bao phai chét. Dya trén céc kich thich ngoai
bao va ban chit cua cac thanh phan lién quan, con duong apoptosis ngoai bao cd thé
chia 1am hai loai, mot loai lién quan dén hé théng cac thu thé va mot loai duoc kich
hoat boi stress gy doc té bao. Con dudng qua trung gian thu thé dugc khai dong
boi su kich hoat thu thé chét 1 cac protein xuyén mang nhu yéu té hoai tir khdi u
(TNFR), bao gdm TNFR-1, Fas/CD95 va TRAIL (cac thu thé gay ra qué trinh chét
lién quan dén yéu té hoai tir khdi u), thu thé DR-4 va DR-5. Ho thy thé nay chiu
trach nhiém cho cac phan &ng sinh hoc da dang nhu viém, chéng tang sinh, chong
vi-rdt va chét té bao. Céc phan tir chuyén ddi nhu FADD (Fas-Associated via Death
Domain), TRADD (Tumor Necrosis Factor Receptor-1-Associated Death Domain)
lam hoat hod truc tiép cac thu thé tao thanh mot phuc hop tin hiéu gay chét DISC
(deathinducing signaling complex) & bé mit té bao chat cua mang bao twong. Phirc
hop nay kich hoat tu dong caspase khai phat, tién caspase-8. Caspase-8 hoat dong
sau d6 kich hoat caspase-3, -6 va -7, phan giai protein chit nén dan dén té bao tu
chét [32].
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Trong mot co ché khac, tin hiéu tir thu thé dugc kich hoat khong tao ra tin
hiéu caspase da manh dé tu thuc hién qua trinh apoptosis. Trong truong hop nay, tin
hiéu can dugc khuéch dai thong qua con duong apoptotic phu thudc vao ty thé,
caspase-8 lam trung gian cho sy phan cit protein tién apoptotic (BID), sau d6 giai
phong cac yéu td proapoptotic cua ty thé lién két con dudng ngoai bao véi con
duong ndi bao (Hinh 1.1.)

» Con dwong apoptosis ngi bao

Con duong apoptosis noi bao bat dau khi moét chan thuong xay ra trong té
bao nhu ton thuong DNA, dot bién gen giy ung thu, stress oxy hoéa... Khi nhan
duoc cac tin hiéu nay, cac protein proapoptotic trong té bao chat BAX va BID s&
lien két véi mang ngoai ty thé. BAK 1a mot loai protein proapoptotic khac cu tra
trong ty thé, twong tac voi BAX va BID giai phong Cytochrom ¢ va céc yéu té
proapoptotic ty thé khac vao bao twong dua trén tinh tham hda cua mang ty thé
MNP (Mitochondrial Membrane Permeabilization). Cytochrom ¢ hoat hda yéu té
protease apoptotic Apaf-1 véi su c6 mat ATP hoic dATP cua dé hinh thanh phirc
hop apoptosome. Phiic hop nay kich hoat caspase khai dau, tién caspase-9.
Caspase-9 duoc kich hoat sau d6 sé tiép tuc hoat hoa caspase lién quan nhu caspase-
3, caspase-7 va caspase-6, cudi cing dan dén chét té bao - apoptosis.

Khéc véi con duong apoptosis ngoai bao, protein p53 14 mot yéu té kich hoat
quan trong cua con duong nodi bao cé tac dung e ché khéi u 1a mot cam bién caa
stress té bao. P53 bat dau qua trinh chét theo chwong trinh bang cach phién mé kich
hoat BAX proapoptotic va nhiing chat chong apoptosis thudc ho protein Bel2 [32].

BAX, BID, BAK khdng phai la tdc nhan duy nhat cé kha nang xac tic MMP
dé giai phong nhitng yéu t6 tién apoptosis. CAc tac nhan khac nhu Ca2+, ceramide,
ROS hoac mét sb protease c6 thé ciing c6 kha nang nay. Ngoai ra, MMP ¢4 thé lap
trinh maot té bao di vao apoptosis ngay ca khi cac caspase khong duoc hoat hoé. Cai
chét khdng phu thudc caspase nay c6 thé xay ra do ty thé mat chirc nang phuc hoi
phong thich cac chat tac dong cai chét khong phu thudc caspase gdm endonuclease
G va yéu t6 gay ra apoptosis AIF (apoptosis inducing factor). Ca hai chat nay di tir

té bao chat dén nhan lam dut giy DNA va c6 dic chat nhiém sac.
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Caspase-3 dugc xem | ¢d vai tro quan trong bac nhat trong apoptosis vi né
duoc kich hoat boi bat ki caspase khoi dau ndo (caspase-8, caspase-9, caspase-10)
trong ca hai con duong apoptosis ndi bao va ngoai bao [33].

1.3. Giéi thigu vé bénh viém
1.3.1. Co ché cia qué trinh viém

Viém 1a can bénh rit phd bién, thuong gip & nudc ta ciing nhu cic nudc trén
thé gisi hién nay. Viém Ia phan ung cua hé théng mién dich ddi véi céc kich thich
c6 hai nhu mam bénh, té bao bi ton thuong, cac hop chat doc hai hoic chiéu xa
[34]. B6 vira la cac phan ng bao vé cua co thé khang lai cac yéu té gay bénh, ciing
la phan &ng bénh 1y bai vi qué trinh viém co thé gay nén hoai tir, cac ton thuong
hay réi loan chitc ning co quan. Thong thuong, trong phan ang viém cap tinh, cac
tuong tac gitra té bao va phan tir s& giam thiéu ton thuong hoac nhidm tring sip xay
ra. Qua trinh giam thiéu nay gop phan phuc hdi can bang néi mdi caa mé va giam
dan viém cap tinh. Tinh trang viém cap tinh khong kiém soat duoc co thé gay nén
viém man tinh va nhiéu bénh khac nhu tim mach, tiéu dudng, ung thu... [35].

Nguyén nhan cua bénh viém c6 thé 1a do nhiém triing hoic cac yéu té khdng
lay nhiém nhu chan thuong, tac nhan hoa, 1y... O Cép dd mo, viém dugc dac trung
boi céc dau hiéu do, sung, nong, dau va mat chirc nang mo, 1a két qua ciia phan tng
mién dich [36]. Cac thay doi xay ra trong quéa trinh viém bao gom sy thay déi tinh
tham thanh mach, tap trung va tich tu bach cau, déng thoi giai phong ra nhitng chat
trung gian gay viém [37]. Dé dap ung véi tén thuong md, co thé bat dau truyén mot
dong tin hiéu hoa hoc kich thich cac phan tng nham chita lanh cac md bi anh
huong. Nhitng tin hiéu nay kich hoat sy diéu hoa cua bach cau tir hé tuan hoan
chung dén céc vj tri bi tén thuong. Cac bach cau duoc hoat héa nay giai phong cac
cytokine tham gia vao phan ung viém [7].

Phan @ng viém 1a su hoat hda phdi hop cua cac con dudng tin hiéu diéu
chinh mtrc d chat trung gian gay viém trong cac té bao noi mo va cac té bao viém
tir méu [38]. Mic di cac qué trinh phan ¢ng viém phu thudc vao ban chat chinh xéc
cua su kich thich ban dau va vi tri cia no trong co thé nhung ching déu c6 chung
mét co ché dugc tom tat theo cac budc nhu sau: (1) cac co quan thu cam trén bé

mit té bao nhan dién céc kich thich bat loi; (2) kich hoat cac con dudng truyén tin
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hiéu viém; (3) céc tin hiéu viém dugc giai phong va (4) céc té bao viém duoc tap
chung [39].

1.3.2. Cac yéu té chinh tham gia vao qua trinh viém

1.3.2.1. Cac cytokine

Khi phan @ng viém xay ra, nhiéu dang té bao s& duoc kich hoat va tap trung
dén khu vuc viém nhu cac té bao lympho, té bao bach ciu da nhan, don nhan, tiéu
cau... Cac té bao nay giai phong ra cac cytokine Ia cac protein hay glycoprotein hoa
tan tham gia vao cac phan ung viém va mién dich.

Céc cytokine dong vai trd truyén thdng tin giita cac té bao bach cau véi nhau
cling nhu giira cac té bao khac vai cac bach cau. Pa phan cac cytokine dugc goi la
interleukin trén co so vai trd cua chdng trong viéc truyén thong tin gitra cac té bao
bach cau. Cac cytokine duwoc phan loai dua vao ngudn gdc cua té bao phan tiét va
két qua xét nghiém sinh hoc. Ching duoc phan lam cac interleukine, interferon,
cytotoxin, growth factor (yéu té kich thich ting trudng) va chemokine. C6 hon 100
cac yéu td khac nhau trong cytokine di duoc biét dén, trong d6 c6 22 loai
interleukin va TNF nhu: 1L1-6, IL-12... P4p ng viém binh thudng 12 su diéu hoa
qua trinh tap trung, két dinh, xuyén mach, hoa huéng dong, thuc bao cua cac bach
cau da nhan trung tinh va tiéu diét cac vi khuan xam nhap. Céac qua trinh nay duoc
kiém soat chit ché théng qua sy diéu hoa cac cytokine phong thich boi cac dai thuc
bao duoc hoat hod. Trong hoi chiang dap ung viém hé thong, phan ¢ng viém phu
thugc vao nong do ciia cac cytokine [40].

IL-6 1a mot cytokine duoc giai phong boi nhiéu loai té bao, khong nhiing
duoc san sinh tir dai thuc bao hoat dong ma con bt nguon tir cac té bao T, B, té bao
géc tuy xuong, ndi mac thanh mach, nguyén soi bao, té bao keratin. IL-6 c6 tac
dung & hau hét céc té bao, giir vai trd rat quan trong trong biét hoa té bao B thanh
c4c té bao tao khang thé, tap hop cac bach cau da duoc biét hod, kich thich gan san
XUAt cac protein trong giai doan cap tinh caa bénh. Mic du cha yéu dugc coi 1a mot
tac nhan gay viém, IL-6 ciing c6 hoat tinh khang viém. I1L-6 hoat hoa cac té bao
lympho, tang san xuat khang thé [41].

IL-12 12 mot cytokine hetorodimeric (dimer dj thé), ma hoa béi hai gen riéng

biét IL-12A va IL-12B, duoc san sinh tir cac té bao trinh dién antigen chinh nhu
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monocyte, dai thuc bao, té bao ring cua, té bao B, té bao keratin. IL-12 dong vai trd
trung tam ddi véi khoi dau va diéu tiét cua cac té bao mién dich [42], [43].

TNF-a (yéu t6 gay hoai tir u o) 12 mot cytokine bit nguon cha yéu tir cac dai
thue bao, giit vai trd rit quan trong trong co ché dap tng cua cac co quan trong co
thé véi cac ton thuong va nhiém trang. TNF-o c6 cau tao trimer dong thé dugc phan
tiét tir dai thuc bao, té bao T, té bao B, nguyén soi bao. Chung cé tac dong sinh hoc
trén hau hét cac té bao c6 nhan va c6 thé & dang hoa tan trong dich chat hoic & dang
lien két trén bé mat mang. N6 c6 tac dung giy doc truc tiép ddi voi TB UT ma
khong c6 tac dung ddi Vi cac té bao binh thuong. TNF-o khong chi c6 tac dung
gay hoai tir khbi u ma né con giir vai tro rat quan trong ddi véi sy phat trién caa mot
dap ung viém hitu hiéu, cé tac dung thanh loc cac tac nhan gay bénh khac nhau xam
nhap vao co thé.
1.3.2.2.  Yéu té nhan kappa B (NF-xB)

NF-«B 1a yéu t6 sao ma cang thiét gitr vai tro kiém soat sy biéu hién gen ma
hod cua cac cytokine tién viém trong sinh 1y cta bénh viém, duoc bat gap ¢ nhiéu
loai té bao. NF-kB c¢6 thé dugc hoat hoa bai nhiéu tin hiéu viém khac nhau, dan toi
sur biéu hién phéi hop cua cac gen quy dinh nhiéu cytokine, chemokine, cic enzyme
va céc té bao két dinh. NF-xB gay tac dong dén cac gen quy dinh: cac cytokine, céc
chemokine c6 lgi dbi voi qué trinh viém, cac enzyme gay san sinh cac chat trung
gian caa qua trinh viém, cac thu thé mién dich, cling nhu cac phan ta dinh két 6 vai
trd mau chét trong sy tap hop ban dau cac bach cau dén céc vi tri viém. O bénh Iy
viém, TNF-a c6 thé hoat hda NF-kB va sau d6 NF-kB dong vai trd nhu mot yéu t6
diéu hoa gen quan trong trén cac gen lién quan tsi nhiém tring, viém va dap ¢ng
mién dich nhu IL-1B, iNOS, TNF-a va IL-6. NF-«B tir 1au d3 duoc coi 1a nhu 1a
mét dich cho céc loai thudc khang viém méi. NF-kB khong diéu tiét san xuat cac
cytokine tién viém, bach cau trung tinh hoic té bao, ma dong gdp quan trong déi voi
cac phan ung viém. Tuy nhién, cac chiic ning chéng su chét di cua té bao cia NEF-
kB ¢6 thé vira bao vé chéng viém vira duy tri cac phan ¢ng viém thong qua hoat hoé
cac bach cau.
1.3.2.3. Nitric oxide (NO)

NO la mét yéu t6 trung gian tién viém va ciing 1a mot phan t tin hiéu giit vai

tro rat quan trong dbi véi qua trinh hinh thanh bénh viém. NO c6 lién quan téi dap
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rng mién dich tao ra bai cac té bao dai thuc bao kich hoat cytokine. N6 mang lai
hiéu qua chéng viém trong diéu kién sinh 1y binh thuong.

Hién nay, NO duogc biét dén 13 mot trong cac goc tu do don gian nhat va
dong vai tro tin hiéu trung gian rat quan trong trong co thé [44], [45]. NO tham gia
diéu hoa nhiéu qua trinh sinh ly chéng han nhu sy truong luc mach mau, dan truyén
than kinh, két tap tiéu cau, sy co co, chuyén hoa, dap ing mién dich, qué trinh bién
d6i sau dich ma cua protein, phién mi gen va dich ma mARN [45], [46].

Vé dic diém cdu trac va tinh chat vat 1y, NO 1a mot gde khi ty do nho, khong
mau, nang 30 Dalton, trong cdu tric ctia N6 c6 mot electron tu do [45], [47]. Trong
con duong tin hiéu cua NO, moét ddc tinh quan trong 1a n6 ¢6 kha nang tao phan tng
vOi cadc nguyén t6 kim loai dé tao ra nitrosyl kim loai. Bén canh d6, NO kém tan
trong nude, co thé dé vuot qua mang té bao dé tham gia diéu hoa cac qua trinh sinh
ly. Tuy nhién, khi nay khong bén clng véi thoi gian ban thai (Ti2) ngin s& bi
chuyén hoa nhanh trong co thé [45].

Nhiing tac dung khdng mong muébn cua NO: ndng do NO cao gay nén chirng
viém qua mae. NO con tac dong vao qua trinh sinh bénh viém khop, viém ruot va
viém phéi. Do vay, tc ché NO 1a su tién bo quan trong trong qué trinh diéu tri céc
bénh viém. Nhiing tac dong khéng mong mudn cia NO 1a khiém khuyét cia qua
trinh sinh ra n6, bao gdm gay co mach, viém va ton thuong mo [48], [49].

Phan g dap tng viém dugc khéi ngudn tir sy x&m nhap ciia mam bénh hay
sir ton thuong mo gy ra tir cac goc tu do, 1a mot chudi cac phan tng trong mach va
té bao. Mot s chat trung gian hoé hoc quan trong gay viém la interleukin IL-6, IL-
1, IL-12, prostaglandin, TNF-a... Cac thudc khang viém déu nham muyc tiéu 1a han
ché su tao ra cac cytokine tién viém nay [43].

1.3.3. Uc ché sw biéu hign iNOS va COX-2 trong nghién ciu hogt tinh khang

Viém
1.3.3.1. Enzyme iNOS

Trong co thé, NO dugc tao ra théng qua hai con duong:

Con dudng thir nhat dé tao ra NO 12 théng qua phan tmg khir NO2", phan tng
nay dugc xuc tdc boi cac enzym NO: reductase vi du nhu cac enzym chira
molypden (xanthin oxidase), NOS (Nitric oxide synthase) va nhiéu thanh phan cua

chudi van chuyén dién tir ti thé. Phan mg khir NO2~ déng vai trd quan trong khi
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thiéu oxy, khi d6 hoat dong cia NOS s& bj gidi han. NO duoc chuyén hoa thong qua
qua trinh oxy hoa dé tao ra NOz” vd NO3™ trong co thé. Qua trinh nay c6 thé dugc
XUc tac hodc tu xdy ra. Trong stress oxy hoa, mot phan NO bi bét hoat, superoxid
(02) két hop voi NO dé tao ra peroxynitrit (ONOO") [45], [46].

Con duong thtr hai 1a thong qua cac enzym NOS, enzym xUc tac cho phan

ung hinh thanh NO va L-citrullin tir O2 va L-arginin [46].

L-a rginin‘e U aNOS U NO

NADPH — iNOS - NADP

O m eNOS {'—\ L-citrulline

Hinh 1.2. Con duong hinh thanh NO tir cac NOS

NOS & dong vat ¢ vii ¢6 ba dang chinh bao gom: NOS loai 1 hay NOS than
kinh (NNOS); NOS loai 2 hay NOS cam tng (iNOS) va NOS loai 3 hay NOS noi
mac (eNOS) (xem Bang 1.1). Hai trong s6 cac enzym NOS (nNOS va eNOS) 1a cac
thanh phan dugc biéu hién trong té bao dong vat c6 va va tong hop NO theo phan
g dé tang nong do canxi trong té bao. Tuy nhién trong mot vai truong hop, ching
c6 thé 1am ting su giai phong NO mdot cach gian tiép, khi dap tng lai cac kich thich
nhu sheer stress [49].

Hoat dong ciia iNOS khong phu thudce vao néng dd canxi trong té bao; tuy
nhién hoat déng cua nd gidng nhu tit ca cac dong dang NOS 13 phu thudc vao su
gan két cua calmodulin. Nong do canxi trong té bao ting din dén ting nong do
calmodulin va ting lién két ctia calmodulin v&i cac eNOS va nNOS din dén tang sy
tao ra NO boi cac enzym nay. Nguoc lai véi eNOS va nNOS, iNOS c6 thé lién két
chit ché vé6i calmodulin ngay ca & nong d6 canxi trong té bao rat thip. iNOS duoc
biéu hién trong nhiéu té bao sau khi tiép xic vdi cac tac nhan kich thich nhu cac
cytokine gdy viém vi du interleukin-1 (IL- 1); yéu t6 hoai tir khéi u (TNF) va
lipopolysaccharide (LPS); khi dugc biéu hién, cam ung enzyme lién két voi
calmodulin va tao ra NO. Viéc tao ra NO boi iNOS ton tai 1au hon nhiéu so véi cac
dang dong dang khac ctia NOS, va c¢6 xu hudng tao ra ndng dé6 NO cao hon nhiéu

trong té bao [49], [50].



17

Vi vy trc ché san sinh NO thong qua viéc e ché iNOS 12 mot hudng dang

quan tdm dé nghién ciru trong viée sang loc cac hop chit co tac dung khéng viém

hién nay.

Bang 1.1. Cac dang ciia NOS

Cac dang NOS NOS-1 NOS-2 NOS-3
Tén pho bién nNOS iINOS eNOS
(Neuronal NOS) (Inducible NOS) (Endothelial NOS)
Té bao phé Neuron than kinh | Nhiéu loai t& bao | Té bao ndi mod
bién va mot s6 t& bao | hé théng mién dich
khac nhu dai thuc bao
khi dép wGng vobi
lypopolysaccharid
(LPS), cytokine va
cac chat khac
Gen NST 12, 29 exon NST 17, 26 exon NST 7, 26 exon

Pac diém

Enzym cau trac

Enzym cam tng

Enzym cau trac

Chirc nang va
Cac qua trinh

sinh hoc

O h¢ than kinh
trung uwong: Co
lién quan to61 qua

trinh hoc tap, ghi

nhé; dieu hoa
huyét 4p trung
uong.

O h¢ than kinh
ngoai vi: Chat dan
truyén than kinh,
gian co tron va

mach.

Tham gia vao sinh
ly bénh cua qua
trinh viem va hé

théng mién dich

Tham gia vao nhiéu
chirc ndng tim mach
quan trong: Gian

mach, diéu hoa
huyét ap, bao vé
mach mau, chong

x0 vita dong mach.
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1.3.3.2. Enzyme COX-2

Bén canh nitric oxide synthase (NOS), Cyclooxygenase (COX) la mot trong
hai ho isoenzyme quan trong c6 lién quan dén qua trinh viém.

Cyclooxygenase con cé tén goi la Prostaglandin Endoperoxide Synthase
(PGHS, EC1.14.99.1), x(c tac chuyén ddi axit béo Arachidonic Acid thanh PGG2,
sau d6 duoc chuyén thanh PGH2. N6 la mét tién chat cho mét loat cac
prostaglandin 2-series (PGs), thromboxan (TXA?2) va prostacyclin (PGI2) dugc tao
ra théng qua cac phan tng xuc tac boi enzyme [51]. Su kim hdm hoat dong cua cac
enzyme cyclooxygenase COX-1 va COX-2, lam giam tong hop céac prostaglandin
(PG-yéu t6 trung gian quan trong nhat gay nén phan ang viém) [52]. Trong phan
g viém, cac PG con lam khuéch dai cac phan ang viém thong qua tang cuong va
kéo dai cac tin hiéu gay ra bai cac chit tién viém .

Vé co ban COX ¢6 hai ddng dang 1a COX-1 va COX-2. Enzym COX-1 duoc
bat gap & hau hét cac loai té bao nhung nhiéu nhat ¢ thanh mach mau, da day va
than. Vai trd caia COX-1 1a bao vé niém mac da day, diéu hoa su két tap tiéu cau va
treong luc mach mau, 1a tin hiéu ting cudng va truyén cam giac dau, diéu chinh luu
luong va toc d6 loc méau than.

Nguoc lai voi COX-1, COX-2 la mdt enzym cam ung, trong cac mo binh
thuong n6 khong biéu hién hoic chi biéu hién rat thip. Khi chiu tac dong kich thich
ctia hormon, céc yéu té tién viém va yéu té tang truong, sy biéu hién cia COX-2
tang 1én dap Gmg dé san sinh ra cac PG gay viém tir d6 tham gia vao qua trinh hinh
thanh bénh viém. Hoat dong ciia enzyme COX-2 ¢6 lién quan dén mot s bénh viém
man tinh nhu hen suyén, viém xuong khop, viém khop dang thap, xo vira dong
mach, bénh Alzheimer, bénh viém cap tinh va mot sé bénh ung thu. Hoat dong nay
dwa trén phan @ng viém bao gém sy gidn mach, ting tinh thAm thanh mach, hinh
thanh mach, man cam té bao than kinh cua cdc md xung quanh, gian phé quan, két
dinh té bao va tang sinh té bao [51]. Su biéu hién cia COX-2 tang da dugc ghi nhan
trén cac md hinh gay viém khép ¢ dong vat thi nghiém ciing nhu tim thay trong
hoat dich caia bénh nhan bi bénh viém khép dang thap [53], [54]. Do d6, COX-2 tr&
thanh dich phén tir va xu huéng nghién ciu caa cac thude chéng viém khdng steroid

hién nay.
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1.4. Giéi thiéu chung vé hué bién

Nganh Da gai (Echinoderm) duoc chia 1am 5 Iép: Crinoidea (Hué bién),
Asteroidea (Sao bién), Holothuroidea (Hai sam), Ophiuroidea (Pudi ran) va
Echinoidea (Nhim bién).

Cho dén nay, dong vat da gai c6 nhat con ton tai chinh 1a hué bién, voi
khoang 5000 loai di hoa thach va hon 700 loai hién séng (khoang 100 loai c6 cudng
va khoang 600 loai khdng cudng). Cac loai hué bién c6 cudng xuat hién trudc, con
cac loai khdng c6 cudng xuat hién sau (dau ky Jura). Hué bién thuong séng bam
Va0 céc tang da hoic séng dudi day dai duong. O ving bién nudc ta, hién ghi nhan
khoang 60 loai thudc 16p hué bién, trong d6 cac ho Comasteridae, Himerometridae,
Mariometridae c6 s6 lugng loai nhiéu hon [55].

1.4.1. Cdu tao co thé

Hug bién séng dudi hai dang, dang bam vai cubng dai chiém phan 16n va chi
mét s6 it loai séng dang tu do (Hinh 1.3A).

O céc loai hué bién séng bam, co thé dugc phan ra ba phan gom dé bam,
canh (gom dai hinh dia cling véi cac tua dai) va cudng. Bé 1a phan ré bam chac vao
gia thé. Cudng bao gém nhiéu dét khép lai, c6 thé cir dong duoc nho ¢ hé co diéu
khién. Phan dai c6 hinh dia, ¢ giita day la dia trung tim (tdm lung) tir d6 xuat phat
c4c tay. Hué bién c6 nam canh tay téa tron, mdi canh c6 chia doi nhiéu lan dé hinh
thanh 1én sb luong canh tay 1a boi s6 cua 5 (10, 20, 40...). Cac tay nay khép dong
Vv6i tAm lung va c6 kha ning tai sinh cao va cd thé d& dang cit roi. C6 2 dy gai trén
canh tay, gitra c4c canh tay vé phia trén l1a mat miéng. Trén mat miéng c6 16 miéng,
16 hau mon va cac rdnh toa tron toi cac canh tay [55]. Cac loai hué bién séng ty do
c6 cau trac co thé bi mat phan cudng, c6 nhiéu canh cong xép toa tron quanh tam
lung. Phan loai hué bién dua trén hinh thai va sé lugng cua gai canh, dic diém cac
tam xwong (Hinh 1.3).

Hé thong 6ng dan nuéc gom cd vong quanh miéng va nam 6ng téa tron co
nhéanh téi cac gai canh. Tir vong 6ng dan nude quanh miéng ¢ nhiéu (hoic 5) 6ng
da manh treo trong thé xoang. Thé xoang tuong tic V4i nudc xung quanh nho vao
hang tram 16 nhé bao quanh miéng. Phan nay twong dwong voi tim sang cua cac
loai dong vat da gai khac. Hué bién di chuyén chu yéu nho vao hoat dong cua céc

canh tay dé di chuyén.
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Hinh 1.3. Céu tao hug bién [55]
A. Toan bo than: (1) Soi tua; (2) Tay; (3) Dai; (4) Cénh; (5) Cuéng; (6) Tam

xuong
B. Nhin mat miéng: (1) Ving gian phong xa; (2) Ranh chan éng; (3) Tay; (4)
Soi tua; (5) Hau mon; (6) Miéng

Ong tiéu hoa di tir tir 16 miéng, sang thuc quan, tiép do l1a rudt udn cong,
cudn khtc rdéi dén hau mén nam cung maot phia véi miéng.. Thirc dn chu yéu cua
hué bién 1a cac dong vat nho, duoc thu thap nho vao dong nuéc chay theo cac ranh
huéng vé 156 miéng. Cac gai miéng ciing tham gia vao viéc bat mdi.

Hé tuan hoan cua hué bién c6 vong quanh miéng, noi tap trung nhiéu mau
duoc goi 1a co quan x6p. Mach mau phat trién trén dia than va thanh rudt. Khong c6
hé mau gia, thé xoang bi tiéu giam chi con lai mot khoang c6 nim ngin xép toa tron
& phia d6i miéng. Khong c6 hé hd hap va bai tiét.

Hé than kinh hué bién gém phan miéng va phan ddi miéng xép ddi xtng
nhau. Phan miéng c6 vong than kinh quanh miéng, c6 nam day phong xa nam trong
I6p biéu mé duéi rdnh chan ng. Day than kinh phéng xa ¢ cac nhanh di t6i céc
gai canh. Vi tri ciia hé than kinh & biéu mé 1 thé hién tinh chat nguyén thuy cua cac

loai hué bién. Hé than kinh d6i miéng rat phat trién, c6 mot khdi than kinh nim
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trong khoang nam ngin, c6 nam day than kinh phéng xa c6 nhanh tir d6 di t6i gai
canh. Hué bién khdng c6 céc giac quan chuyén hoa [55].

Hé sinh duc cta hué bién c6 cau tao phan tinh dic trung. Tir khoang nim
ngin ¢ co quan tru hudng vé phia miéng va cudi cung 1a dai sinh duc. Tiép theo,
hudng vé nim canh 12 nam dai té bao cua tuyén sinh duc. Céc dai té bao nay phan
nhanh theo céc tay va két thic bing cac tai trong gai canh. Cac tui nay c6 lop té bao
trong hinh thanh nén té bao sinh duc do d¢6 mdi tdi duoc coi 1a mot tuyén sinh duc.
San pham sinh duc trong tai duoc di chuyén vao trong nudc nho cac vét nit & vi tri
cb dinh caa gai canh.

1.4.2. Sinh sdn va phat trién

Hué bién 1a loai thu tinh ngoai. Trang s& phat trién thanh au tring la
doliolaria dang thuy c6 nim vanh tiém mao. Sau khi bam vao gia thé, ching phan
hoa thanh dang au tring cystoid gom c6 dia trung tim va cudng. Tiép theo tao nén
dang au trung pentacrinus ddi xang toa tron. Giai doan cudi cing, & loai hué bién c6
cubng thi cudng kéo dai va séng bam, con & loai hué bién sdng tu do thi cubng duogc
tu cat roi roi chuyén sang dang séng ty do.

1.4.3. Hogt tinh sinh hgc cac hep chdt dién hinh tir cac loai hué bién
1.4.3.1. Céc sdac té quinone

Cac nghién ctru vé sac té cua hué bién da duoc tién hanh boi cac nha nghién
ctru nguoi Uc Rideout va Sutherland tir nhitng nam 1960, 1970 va 1980 [56-61]
nhung mii vé sau cac nghién ctu vé HT SH cua céc hop chat méi dan duoc cong
bd.

Nam 2002, hai hop chit quinone sulfate m&i gom mot din xuat
anthraquinone sulfate ptilometric acid (1) va mét naphthoquinone (2) duoc cong bd
tir 2 loai hué bién twong ung la Tropiometra afra macrodiscus va Oxycomanthus
japonicus. Hop chit 1 gy hién tuong ngan dn & ca (véi nong do thém vao thirc an
cho ca = 0,2-1,0% trén tong khéi luong thirc n) [62]. That tha vi rang hop chat khir
géc sulfate ptilometric acid 3 lai khong thé hién hoat tinh. C6 thé thiy nhom sulfate
rat quan trong d6i voi HT SH. Hop chat ptilometric acid (3) 1a hop chat da duoc tim
thiy & loai Ptilometra australis va loai Tropiometra afra hartlaub ving bién Nam
Uc tir nam 1967 [57].
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Nam 2009, Wolkenstein va dong nghiép da 1am sach duoc sau hop chat moi
tir loai hué bién Proisocrinus ruberrimus thu tai d6 sau 1800m & ving bién
Okinawa Nhat Ban. D6 1a cac anthraquinone tan trong nudc ¢ chira nhom brom va
sulfate duoc dat tén proisocrinin A—F (4-9). Cac proisocrinin c6 tinh quang hoat do
su c6 mat trung tam bat ddi tai vi tri 2'. Mac du cac proisocrinin khong quyét dinh
HT SH nhung céc tac gia cho rang cac hop chat quinone duoc hué bién sir dung nhu
mot vii khi hoéa hoc trong phong vé cia minh [63].

T loai hué bién Australia (Colobometra perspinosa), Wright va dong
nghiép da phan tach duoc hai sic t 1a rhodoptilometrin (10), 1,6,8-trihydroxy-3-
propyl-9,10-anthraquinone (11) [64]. Cac hop chét nay c6 hoat tinh chdng lai céc
dong TB UT vii MCF-7, TB UT than kinh SF-268 (CNS), TB UT phdi H460 trung
binh véi Glso trong (ng 13 41, 21 va 25 uM véi hop chat 10; 72, 20 va 25 uM véi
hop chat 11 [64].

Nam 2014, tir lodi hué bién Himerometra magnipinna, ba anthraquinone
(12—14) trong d6 c6 mot chat chuyén hda méi (+)-rhodoptilometrin (12) dugc nhém
nha khoa hoc Pai Loan cong bo. Hop chat 13 da nghién ciru 12 ¢6 tac dung tc ché
dang ké sy tich tu cua protein tién viém iNOS trong cac té bao RAW264.7 duogc
kich thich bang LPS [65].

OH2

4 R, =Br, R, = Br, R; = n-propyl
5 R, =H, R, = Br, Ry = n-propyl
6 R, = Br, R, = H, Ry = n-propyl
7R, =Br, R, =Br, R; =Me
8R,;=H,R,=Br, Ry =Me
9R,=Br,Ry=H,Ry=Me

12R,=H,R,=OH
13R, = R,=H
14R,+R,=0

Hinh 1.4. CAu trlc c4c sic té quinone (1-14) tir hué bién
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Tt loai hué bién Comatula rotalaria thu tai ving eo bién Torres, bén hop
chat da duoc phan tach va xac dinh chinh xac ciu trac 1a rhodocomatulin 5,7-
dimethyl ether (15), rhodocomatulin 7-methyl ether (16), 12-desethyl-
rhodocomatulin 7-methyl ether (17) va 12-desethyl-rhodocomatulin 5,7-dimethyl
ether (18). Trong d6 17, 18 Ia hai chat méi. Nghién ctru nay ciing chi cho thay hop
chat 16 tac dong dang ké toi cac dong TB UT phdi H460 va TB UT than kinh SF-
268 & 10 pM. Tai ndng do nay, hop chat 16 chi tc ché yéu su phét trién caa TB UT
v MCF-7 (9%) [66].

Nam 2017, mot nhdm tac gia nguoi DPlirc da nghién ciru kha nang GDPTB cua
cac dan xuit anthraquinon 1'-deoxyrhodoptilometrin  (19) va (S)-(-)-
rhodoptilometrin (20) dugc phan lap tir loai Comanthus sp. trén hai dong TB UT
than kinh C6 va TB UT biéu mé ruot két HCT116. Ca hai hop chét déu cho thay tac
dung GDTB. Hop chat 19 c6 hiéu qua gay chét té bao apoptosis va necrotic cao hon
V6i 1C50=13,1 UM trén dong té bao HCT116. Panh gia trén 23 kinase protein lién
quan dén sy tang sinh, ton tai, di cin té bao va hinh thanh mach chi ra ca hai hop
chat déu 1a chat tc ché manh cac kinase riéng biét; vi du, IGF1-receptor kinase,
focal adhesion kinase va EGF receptor kinase, hop chat 19 tc ché manh hon Vi
ICso twong wng 13 5, 18,4 va 4 pM. Hop chat 19 gay ra su giam phosphoryl héa
ERK c6 thé 1a do tac dung wc ché EGF receptor kinase cua hop chat nay. Uc ché
ctia con dudng EGF receptor/ MAPK I3 myc tiéu quan trong doi voi cac loai thude
kim té bao da dang, cac nha khoa hoc di dé& xuat rang dan xuit anthraquinone 1'-
deoxyrhodoptilometrin (19) c6 thé la mét cau tric tiém nang dé nghién ctu va phét
trién cac loai thudc tri ung thu mai [67].

Gan ddy, nam 2019, Wolkenstein va déng nghiép di phan tach duoc 5 sic t6
méi amido- va amino-anthraquinone tir lodi hué bién Hypalocrinus naresianus 1a
hypalocrinins A—E (21-25). Pay 1a cac hop chét rat hiém gap trong ty nhién. Hoat
tinh GDTB cua hypalocrinins A di dugc danh gia tuy nhién ¢ nong d6 25 pg/mL,
hop chat nay khdng tc ché cac dong té bao HT29, A549, MDA-MB-231 va PSN1
[68].



21R=Br,R'=H
22 R = Br, R = SO;H
23R=H,R'=H

Hinh 1.5. Céu trlc cé4c sac té quinone (15-25) tir hué bién
1.4.3.2. Naphthopyrone
Cac sac to naphthopyrone ¢ hué bién ton tai duéi dang thang (linear) hoac

goc (angular), khac nhau béi hudng cua vong pyrone so vai nhdm naphthalene [69].

5

linear angular

Cac angular naphthopyrone ciing da dugc Sutherland nghién ctu tr nam
1971. Tur loai hué bién mau xanh Comanthus parvicirrus timorensis thu tai Vinh
Moreton, Queensland, Australia, cac sic tb comaparvin 8-O-sulfate (26), 6-
methoxycomaparvin 8-O-sulfate (27) va 6-methoxycomaparvin-5-methyl ether
sulfate (28) duoc phan Iap [69]. Céc sulfate ester (26-28) c6 kha ning xua dudi ca,
diéu nay chiing to rang cac quinone dong vai tro nhu chat phong vé hoa hoc cua hug
bién [60].

Tir loai hué bién Comantheria briareus thu tai phia Tay Uc, K. Francesconi
da phan lap duogc hai linear naphthopyrone la comantherin (29), neocomantherin
(30), mot angular naphthopyrone comaparvin (31) va mét sic t6 méi cé tén 5,8-
dihydroxy-6-methoxy-2-propyl-4H-naphtho[2,3-b]pyran-4-one (32) [70].
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Tir thé ky XX tro lai day, nhiéu nghién ciu vé hoat tinh cac naphthopyrone
tir hué bién ciing méi dugc cong bb. Nam 2007, tir lodi hué bién Comantheria
rotula Papua New Guinean, c4c sic t6 benzochromenone méi da duoc phan lap
gom benzo[g]chromenone dimer 9,9-oxy-bisneocomantherin (33) va 8-O-methyl-
neocomantherin (34). Hop chat 33 &c ché su ting truong té bao khdi u (diéu khién
dong té bao 60) tir Vién Ung thu quéc gia Hoa Ky véi gia tri Glso tir 1,6-18,2 M.
Cac hop chat da biét gom 29, 30 ciing nhan duoc tir loai nay. Tat ca cac chat déu
dugc chimng minh 1a Gc ché nhan t6 gay thiéu oxy HIF-1 nhung khong lam giam
viéc san xuat nhan t6 tang truong ndi mé mach mau (VEGF) do HIF-1 tiét ra [71].

Nam 2008, tir loai hué bién Comanthus parvicirrus, hai naphthopyrone 13 6-
methoxycomaparvin (35) va 6-methoxycomaparvin 5-methyl ether (36) da duoc
phan 1ap. Hai hop chat déu cd kha niang kim hdm hoan toan su hoat h6a NF-xB do
TNF gay ra ¢ nong do 300 pM théng qua e ché enzym kinase IKKS [72].

Nam 2010, tr ba lodi hué bién Comanthus parvicirrus, Capillaster
multiradiatus va mot loai chua duge xac dinh, 05 hop chat méi da duoc 1am sach 1a
[10-methoxyrubrofusarin (37), 5,6-dihydroxy-8,10-dimethoxy-2-propyl-4H-
naphtho[2,3-b]pyran-4-one  (38), 5,8-dihydroxy-6,10-dimethoxy-2-methyl-4H-
naphtho[1,2-b]pyran-4-one  (39), 8-hydroxy-5,6,10-trimethoxy-2-methyl-4H-
naphtho[1,2-b]pyran-4-one (40), 5-O-methylcomaparvin (41); cac hop chat da biét
la 31, 35, 36 va TMC 256C1 (42). Céac hop chat phan lap duoc (¢ ché chat van
chuyén trung gian ABCG2-mét protein chéng lai ung thu va lién quan téi viéc
khang thudc héa tri liéu [73]. Cac angular naphthopyrone 31, 35, 38, 41, 42 déu thé
hién hoat tinh yéu dén trung binh véi 1Csp tir 5,9-20 pM.

Nam 2015, tir lodi hué¢ bién Comanthus bennetti da tach dwgc hop chat
comaparvin  (5,8-dihydroxy-10-methoxy-2-propylbenzo[h]chromen-4-one) (31),
hop chat nay 1am giam su biéu hién cua protein cam ung iNOS va mRNA trong cac
dai thuc bao di duoc kich thich bang LPS. Hon nira, comaparvin ciing (¢ ché dang
ké chiing rdi loan co hoc, chung ting nhiét va giam can & chudt bi viém do
carrageenan. Comaparvin ciing 1am giam su thA&m nhap bach cau va biéu hién
protein iNOS & ban chan bi viém do carrageenan. Nhitng két qua nay cho thay rang
comaparvin 1a mét chat diéu tri chéng viém tiém ning chéng lai con dau do viém
[74].



26

Nghién ctru cho thay tac dong ctia comaparvin & cac ndng do 1, 10, 25 va 50
uM dbi v&i su biéu hién cua protein iNOS trong cac dai thuc bao duoc kich thich
bang LPS. Trong nhom chi st dung LPS, sy ting dang ké biéu hién protein iNOS
kich thich bai LPS di dugc ghi nhan. Néu biéu hién protein iNOS do LPS giy ra
duogc coi 1a 100%, thi viéc sir dung comaparvin ¢ cac néng do 1, 10, 25 va 50 uM
dan dén biéu hién protein iNOS twong dbi 1a 90,42% + 1,1%, 77,95% + 7,99%,
56,5% + 1,2% va 40% + 0,99% tuong tng. Comaparvin lam giam dang ké sy biéu
hién do LPS gay ra cua protein iNOS trong té bao dai thuc bao. Sy biéu hién cua
protein B-actin khong cé sai khac dang ké dudi tac dong & cic muc nong do cua
comaparvin (1, 10, 25 va 50 uM) hoac LPS [74].

Str dung PCR dinh lugng dé phan tich nhimng thay dbi biéu hién mRNA
iNOS do comaparvin tao ra trong cac dai thuc bao da duwgc gy kich thich bang
LPS. Két qua cho thdy iNOS mRNA biéu hién tai 4, 6, 8, 10 va 12 gio sau khi kich
thich boi LPS cao hon so v6i nhom dbi ching. So véi biéu hien mRNA iNOS trong
nhom chi str dung LPS, comaparvin & ndng do 25 pM lam giam dang ké biéu hién
mRNA iNOS trong dai thuc bao tir 4 d¢én 10 gio. Khong c6 thay d6i dang ké nao
trong biéu hién iNOS giira cac thoi diém trong nhdém khong c6 kich thich LPS [74].

< ORy
R2

26R, =505, Ry, =H,Ry=H
o 27R, =505, R, = OMe, Ry =H
O 28R, =50, R, = OMe, R, = Me

31R;=H,R,=H,R;=H 29R, =Me, R,= MeR3 H 32R\ H,R,=
3 35R,=H,R,=OMe,R;=H 30 R, = n-propyl, R,= Me, R; = H 34R, =CH,, R2 CH,

R, 36 R, =H,R, = OMe, Ry = Me

RZ

39 R; =OMe, Rz H,R3;=Me

40 R; = OMe, R, =Me, R;=Me

41 R, = H, R, =Me, R; = n-propyl
42 R, =H, R,=H, Ry = n-propyl

43 R| = pentyl, R, = OMe, R;=OMe

Hinh 1.6. CAu trlic cac naphthopyrone (26-43) tir hué bién

Méi day, nam 2021, tir hué bién Colobometra perspinosa thu tai ving bién
Poéng Trung Qudc, ndm angular naphthopyrone da duoc phan tach gom c6 mot chat
mai 8-hydroxy-5,6,10-trimethoxy-2-pentyl-4H-naphtho[1,2-b]pyran-4-one (43) va
cac chat da biét gdm 31, 36, 39, 41. Ching duogc danh gia thém vé hoat tinh khang
viém trong céc té bao RAW?264.7. Két qua chi ra 36 c¢d hoat tinh khang viém manh,
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trc ché 83,74% iNOS ¢ nong d6 10 uM [75]. Do d6, hop chét 36 c6 hoat tinh khang
viém tiém ning.
1.4.3.3. Bisanthrone va phenanthroperylene quinone

Tur lodi hué bién Lamprometra palmata gyges thu tai vinh Moreton,
Queensland, Australia ba bisanthrone di dwoc 1am sach. Cau tric cua ching dugc
xac dinh la crinemodin bisanthrone (44), crinemodin-rhodoptilometrin bisanthrone
(45), rhodoptilometrin bisanthrone (46) [61].

Hop chét crinemodin-rhodoptilometrin bisanthrone (45) ciing duoc tim thay
tir loai hué bién Himerometra magnipinna thu tai ving bién phia Bac Trung Québc
[76].

Tr loai hué bién c6 cudng Gymnocrinus richeri New Caledonian, 5 dan xuat
brome phenanthroperylenequinone mai la gymnochrome A-D (47-50) va
isogymnochrome D (51) da dugc lam sach [77]. Gymnochrome D (50) va
isogymnochrome D (51) c6 kha ning chéng lai sy hoat dong cua virus sét xuat
huyét véi mirc giam 50% 6 bénh (RF50) ¢ ndng d6 <1 uM [78].

Nam 2010, gymnochrome E (52) va gymnochrome F (53) da dugc tach tir
hué bién Holopus rangii thu tai ving bién Tay Nam Curacao [79]. Hop chit 52
dugc chiing minh la c6 hoat tinh GDPTB trung binh véi NCI/ADR-Res va histone
deacetylase-1, trong khi d6 53 tc ché yéu NCI/ADR-Res. Tuy nhién hop chét 53
con tc ché & mic trung binh véi dong té bao bach cau myeloid 1 (MLC-1) [77],
[79].

OH O OH OH O OH
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45R,=OH,R,=H 47R,=Br,R,_Br
46 R, =0OH, R, =0H

48R,=Br,R,_H

Hinh 1.7. C4u trGc mot sb bisanthrone va phenanthroperylene quinone
(44-53) tir hué bién
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Nhu vay, tir tong quan cac tai liéu nghién ciu c6 thé thay hué bién chia
nhiéu hop chit c6 HT SH quy gid. Lép chat chu yéu tir loai hué bién la cac
anthraquinone va napthopyrone véi tac dung chéng ung thu va khang viém tiém
ning. Loai hué bién Capillaster multiradiatus da duoc nghién ctu trén thé gisi vé
thanh phan héa hoc ciing nhu HT SH cua mot sé hop chat, tuy nhién, ¢ Viét Nam
cho t6i nay chua c6 mét cdng trinh nghién ciru nao vé loai nay duoc cong bé. Loai
hué bién Comanthus delicata theo nhu tra ciru tai liéu tham khao thi ca trong va
ngoai nude déu chua co cong bd khoa hoc nao vé thanh phan héa hoc ciing nhu HT
SH. Do d6, nghién citu thanh phan cac hop chat va HT SH cua hai d6i twong nay sé

dong gop co so dir lieu khoa hoc cho nhitng dinh huéng ng dung tiép theo.
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciu
2.1.1. Loai hug bién Capillaster multiradiatus (Linnaeus, 1758)

Mau hué bién Capillaster multiradiatus (Linnaeus, 1758) duoc thu thap tai
Son Tra, Pa Nang vao thang 8/2016. Tén loai duoc GS. TS. P& Cong Thung, Vién
Tai nguyén va Moi trudng bién xac dinh (Xem Phu Luyc 1). Tiéu ban mau dugc luu

giit tai Vién Tai nguyén va Méi treong bién, Hai Phong, Viét Nam.

Hinh 2.1. Hué bién Capillaster multiradiatus (Linnaeus, 1758)

Loai hué bién nhibu canh c6 tén khoa hoc Capillaster
multiradiatus (Linnaeus, 1758) thudc nganh Da Gai (Echinidermata), 16p hué bién
Crinoidea, b6 Comatulida, ho Comatulidae. Loai nay thuong c6 mau den, tim doi
lac diém vang. DPé hinh dia voi 5 tAm lung, tir ¢6 hinh thanh 5 nhanh chinh va mdi
nhanh lai phan d6i thanh 10 nhanh phu bac 1 va tiép tuc phan nhanh thanh 20 nhanh
phu bac 2 va tiép tuc phan thanh 40 nhanh phu bac 3 tham chi nhiéu hon. Nhanh
cong xuat phat tir gbc ctia nhanh chinh thudng rat linh hoat va phan cudi cua nhanh
cong c6 hinh ring lugc. Miéng nam ¢ mép dé; Ong hau mén nam gan chinh gira.
Khép nbi (zigzac) xuét hién & 3 khoang cach giita nhanh chinh + nhanh phu 1, Phu
1 +2 va phu 2 +3. C6 rat nhiéu gai (Cirri) xuét hién trén cac nhanh.

2.1.2. Loai hug bién Comanthus delicata (AH Clark, 1909)

Mau hué bién Comanthus delicata (AH Clark, 1909) duoc thu thap tai Van
Phong, Khanh Hoa vao thang 7 nam 2020. Tén loai duoc GS. TS. B4 Cong Thung,
Vién Tai nguyén va Mai truong bién xac dinh (Xem Phu luc 2). Tiéu ban mau duoc

lwru giit tai Vién Tai nguyén va Moéi truong bién, Hai Phong, Viét Nam.


https://www.marinespecies.org/aphia.php?p=taxdetails&id=123081
https://www.marinespecies.org/aphia.php?p=taxdetails&id=123093
https://www.marinespecies.org/aphia.php?p=taxdetails&id=828512
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Hinh 2.2. Hué bién Comanthus delicata (AH Clark, 1909)

Loai hué bién hoa c6 tén khoa hoc Comanthus delicata (AH Clark, 1909),
thudc nganh Da Gai (Echinidermata), 16p Hué bién Crinoidea, bd Comatulida, ho
Comatulidae. Loai nay thuong mau den, d6i luc diém vang. P& hinh dia voi 5 tim
lung, tir 6 hinh thanh 5 nhanh chinh va mdi nhanh lai phan déi thanh 10 nhanh phu
bac 1 va tiép tuc phan nhanh thanh 20 nhanh phu bac 2 va tiép tuc phan thanh 40
nhanh phu bac 3, bac 4, twong duong 80 nhanh phu tham chi nhiéu hon. Nhanh
cong xuat phat tlr gbc ctia nhanh chinh thudng rat linh hoat va phan cudi cia nhanh
cong c6 hinh ring lugc. Miéng nam ¢ mép dé; Ong hau mén nam gan chinh giira.
Khép nbi (zigzac) xuat hién & khoang cach giira nhanh phy 2 + 3 va nhanh phy 3 +
4, rat nhiéu gai (Cirri) xuét hién trén cac nhanh.

2.2. Phwong phap nghién ciru
2.2.1. Quy trinh x ly, tao can chiét cac mdu hué bién

Cac mau hué bién thu thap duoc duoc rira sach véi nude dé loai bo cat, vat
bam sau d6 tham khd bang gidy thim. Phan mau lam tiéu ban duoc c6 dinh trong
cdn 96% dé trong lo nhuya, nat kin. Phan con lai tién hanh dong khé mau bang thiét
bi dong kho mau caa Vién Hoa sinh bién.

Mau hué bién kho sau d6 tién hanh cat nho, ngam chiét ba lan véi metanol
trén may siéu am. Dich chiét trng mau cd quay loai bé dung mdi nhan duoc cin
chiét metanol tong. Can MeOH nay mang can, ghi lai khdi luong dé phuc vy nghién
chu.

Can chiét MeOH téng cia mau nghién ciu sau d6 duoc hoa vao nudc cat

(khoang 100-200g cin chiét trong 1L nudc cat). Dich nudc dugc chiét phan b


https://www.marinespecies.org/aphia.php?p=taxdetails&id=123081
https://www.marinespecies.org/aphia.php?p=taxdetails&id=123093
https://www.marinespecies.org/aphia.php?p=taxdetails&id=828512
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long/long véi mot s6 dung mdi hitu co kém tan trong nudc véi d6 phan cuc ting
dan tir hexan, chloroform, etyl axetat.
2.2.2. Quy trinh phan lgp cac hgp chat

CAc can chiét tiép tuc duoc chay cot dé phan cit thanh cac phan doan bing
cac phuong phéap sic ky phu thudc vao tirng trudng hop cu thé bao gom: sic ky cot
silica gel pha dao, sic ky cot silica gel pha thuan, Diaion HP-20, Sephadex LH-20.
Cac vét chit trong cac phan doan dugc nhan dién bang sic ky 16p mong TLC pha
thudng va pha dao nhdng vao dung dich hién mau 1a axit sulfuric 10% roi ho néng
dén khi cac vét chat Ién rd. St dung két qua hién thi vét chat trén TLC dé tién hanh
gom va chia ra cac phan doan da duoc sic ky. Cac phan doan nhan dugc tiép tuc
kiém tra bang TLC dé lya chon phuong phap sic ky phu hop phan tach thanh cac
doan nho hon. Lap lai cac cong viéc nhu trén cudi clng s& nhan dugc cac chat c6 do
tinh khiét dam bao du dé do phé va xac dinh cau trac.

> Sic ky 16p mong (TLC)

Sic ky 16p mong duoc thao tac trén ban mong RP18 Fasss (Merck)va DC-
Alufolien 60 F2s4 (Merck). Soi ban méong dudi dén tir ngoai ¢ hai budc song 254nm
va 365nm hoic nhdng ban méng vao thudc hién mau 1a sulfuric acid 10%, sy khd
va ho nong t6i khi cac vét chat hién 18n rd hét.

> Sic ky cot (CC)

Str dung céc cot sac ky nhoi ODS-A, 12 nm S-150 um (YMC Co., Ltd., Nhat
Ban); silica gel (240-430 mesh); Diaion HP-20 (Sigma).

> Sic ky long trung 4p (MPLC)

MPLC duoc thuc hién trén may Biotage - Isolera One system cua Vién Hoa
sinh bién (SE-751 03 Uppsala, Sweden).

> Sic ky long hiéu ning cao (HPLC)

HPLC dugc trién khai trén may Agilent 1260 Infinity 11 system (CA, USA)
cua Vién Hoa sinh bién.
2.2.2.1. Phan ldp cac hop chat tir hué bién Capillaster multiradiatus

Mau hué bién Capillaster multiradiatus twoi dwoc rira sach va tién hanh déng
khd. Mau hué bién kho (1,5kg) tién hanh cat nho va chiét ba 1an véi metanol trén
may siéu am, dich chiét sau d6 duoc cat loai bé dung mdi dudi ap suat giam nhan

duoc can metanol (100g).
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Can metanol (100g) hoa vao 2 lit nudc cat, sau do chiét phan 16p voi cac
dung moi 1a hexan, diclometan nhan dugc céc cian chiét hexan (25g), cin chiét
diclometan (20g) va 16p nudc (2 lit).

Nudec —>| i
«<—— Bo6 sung Hexan ti 1€ 1:1

(3 lan)
Cin Hexan )
25 Lép nuée

l<—B6 sung Diclometan ti 1& 1:1

(3 l4n)
Cin
Diclometan Lép nuéce
209

Hinh 2.3. So db chiét phan 16p mau Capillaster multiradiatus

4 ) A: Axeton

Diclometan ACN: Acetonitrile

D: Diclometan
(209) E: Etylaxetat

H: Hexan
M : Metanol

MPL!

¢ W: Nude

\LHA: 31 lHA: 11 llOO%A
D5 [ D6 D7

JHA 501 | HA: 201 | HA: 1071
e
49 59 25¢

‘ HA: 8/1

D3A D3B D3C D4A D4C D4D
129 230 mg 500 mg | | 16 mg 45 mg 600 mg
HE: 4/1 AW: 2,5/1 : lAW: 211 AW: 1.5/1
D;B, D4A1
60 mg 4mg D4D1 | D4D2 | D4D3
30mg | 25mg | 200 mg
AW: 2.5/1 HE: 5/1 .
l/—‘—J . HPLC|609%ACN/40%W lHE- 21

Hinh 2.4. So d phan tach cac hop chat tir phan Diclometan mau hué bién

'

29 29 1g

.

Capillaster multiradiatus
Can diclometan (20g) duoc tach so bo trén MPLC vaéi cot nhoi silica gel pha
thuong, pha dong gradient hé hexan/axeton tir 50/1 — 1/1 gom thanh bay phén
doan tr D1—D7. Phan doan D3 (2,5g) chay tiép cot sic ky nhdi silica gel pha
thuong dung pha dong hexan/axeton (8/1) nhian duoc 3 phan D3A (1,2g), D3B
(230mg) va D3C (500mg). Phan doan D3B (230mg) dua 1én cot sic ky nhdi silica
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gel pha thuong ding pha dong hexan/etyl axetat (4/1), sau d6 phan cét tiép trén cot
sic ky pha d4o sir dung axeton/nuéc (2,5/1) nhan duoc hai hop chat CM2 (1,7mg)
va CM4 (14mg).

Phan doan D4 (1,5g) dugc tach trén cot nhdi YMC voi pha dong
metanol/nudc (1/1) gom thanh 5 phan doan D4AA—D4E. Phan doan D4A (16mg)
dua 1én cot nhdi YMC ding axeton/nuée (2,5/1), sau d6 chay cot sic ky nhdi silica
gel pha thuong dung pha dong hexan/etyl axetat (5/1) nhan dugc CM5 (2,3mg).
Phan doan D4B (55 mg) duoc phan cat trén cot sac ky nhoi silica gel pha thuong
dung pha dong hexan/etyl axetat (5/1) gom thanh hai phan doan D4B1 (27mg) va
D4B2 (25mg). Phan doan D4B1 (27mg) dugc 1am sach trén hé théng HPLC véi cot
Cosmosil 5C18-MS-11, 250x4,6mm, 5um, pha dong ACN/nuédc 60/40, toc do dong
0,6ml/phat nhan duoc chat sach CM1 (21mg) va CM8 (2,1mg). Phan doan D4C
(45mg) dugc phan cat trén cot nhoi YMC véi axeton/nude (2/1) nhan duoc CM6
(2mg). Phan doan D4D (600mg) dugc chay cot nhdi YMC véi axeton/nuée (1,5/1)
gom thanh 3 phan doan D4D1—D4D3. Phan doan D4D1 (30mg) duoc chay cot
nhdi silica gel pha thuong va dung mdi hexan/etyl axetat (2/1) nhan duoc hop chat
CM3 (5mg). Phan doan D4E (320mg) dua 1én cot nhoi YMC véi aceton/nudc
(1,5/1) nhan dugc phan doan D4E1l (12mg). Phan doan D4E1l (12mg) dugc chay
tiép cot nhdi silica gel pha thuong st dung pha dong hexan/etyl axetat (2/1) nhan
dugc CM7 (4mg).
2.2.2.2. Phan lgp cac hop chat tir hué bien Comanthus delicata

Mau hué bién Comanthus delicata twoi dugc rira sach va tién hanh dong kho.
Mau kho hug bién (2kg) sau khi dong kho tién hanh cat nho va ngam chiét MeOH &
nhiét do phong, dich chiét thu dugc c6 quay dudi ap suat giam nhan duoc cao chiét
MeOH (250g).

Cao MeOH (2509) duoc hoa vai 2 lit nude cat va tién hanh chiét phan 16p
Iong/long véi dung moi hexan va sau d6 la diclometan nhan dugc can hexan

(100,59), can diclometan (50g) va l6p nudc (2 lit).
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Nudc ——>| .
(«—— Bo sung Hexan ti 1¢ 1:1

(3 lan)
Cin Hexan
100,5 g Lép nuéce

l<—B6 sung Diclometan ti 1& 1:1

(3 1an)
Can
Diclometan Lép nuée
509

Hinh 2.5. So db chiét phan 16p mau hué bién Comanthus delicata
Can diclometan (50g, D) dugc phan cat thanh 8 phan doan, D1-D8, ding
MPLC véi cot sac ky pha thuong va pha dong la hexan:axeton (50:1, 20:1, 10:1,
5:1, v/v) sau d6 1a diclometan:metanol (20:1, 10:1, 5:1, 1:1, v/v) nhu so d6 Hinh
2.6.

A: Axeton
I D: Diclometan
‘ Diclometan ‘ E: Etylaxetat
H: Hexan
(50 9) M: Metanol
MPLC W: Nude

HAS0/1 | HA: 2071 l HA: 1071 HA: 5/1 \LDM: 2011 \LDM: 101 \I/DM: 5/1 l}OO%M
D1 D2 D3 D5 D6 D7 D8
169 49 279 \ 39 29 49 35¢g
HE:5/1 HDA: 1/2/0.1

D3A D3B D3C D3D D4A D4B D4C D4D D4E
800 mg 400 mg 150 mg 610 mg 40 mg 40 mg 35¢g 159 450 mg

lAWZ \l/AW: n AW: 2/1 l AW:

25/1 211

\l/ D4E1

12mg D4D1 D4D2 D4D3 D4D4 Daps || 30mg
\L HE: 40 mg 180 mg 40 mg 22mg 450 mg HDE:
an . 1501
l/ HDE: HDE: \L HE:
- 15105 15005 2n
D4D2a J
L -

HE:

Hinh 2.6. So db phan tach céc hop chat tir phan doan D3, D4 mau hué bién

Comanthus delicata
Phan doan D3 (2,7g) duoc phan tach trén cot sic ky nhdi silica gel pha
thuong dung pha dong hexan:etyl axetat (5:1, v/v) gom thanh bén phan doan D3A-
D3D. Phan doan nhé D3B (0,49) tiép tuc duwoc phan cit trén cot sic ky nhdi YMC

ding dung méi axeton:nuéc (2,5:1, v/v), sau d6 1am sach tiép bang cot sac ky nhoi
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silica gel pha thuong rira giai bang hexan:etyl axetat (4:1, v/v), nhan dugc CD14
(8mg).

Phan doan D4 (5,3g) dugc phan thanh nam phan doan nho, D4A-D4E, st
ding cot sic ky nhoi silica gel pha thuong va pha dong chay cot
hexan:diclometan:axeton (1:2:0,1, v/v). Hop chiat CD11 (4,5mg) nhan dugc tir phan
D4B (40mg) sau khi tién hanh phan cit trén cot nhdi YMC, sir dung dung mdi
axeton:nudc (2:1, v/v). Phan doan nho D4D (1,50) tiép tuc duoc phan cit trén cot
nhdi YMC ding pha dong axeton:nuéc (2:1, v/v) réi gom thanh 6 phan doan nho
hon 12 D4D1-D4D6. Phan doan D4D2 (180mg) phén tach trén cot nhoi silica gel
pha thuong, pha dong hexan:diclometan:etyl axetat (1:5:0,5, V/v); sau d6 tinh ché
tiép trén cot nhoi silica gel pha thudng, pha dong hexan:etyl axetat (2:1, v/v) nhan
dugc CD9 (6,5mg). Phan doan D4D3 (40mg) dugc phan tach twong ty nhu ddi voi
phan doan D4D2 nhan duoc cic chat sach CD6 (5,5mg) va CD7 (10,5mg). Hop
chat CD12 (2,8mg) tinh ché tir phan doan D4D4 (22mg) sau khi tién hanh phan tach
trén cot nhoi silica gel pha thuong, pha dong hexan:etyl axetat (2:1, v/v). Phan doan
DAE (450mg) tiép tuc phan tach trén cot nhdi YMC véi pha dong axeton:nudée (2:1,
v/v), sau d6 tinh ché tiép trén sic ky cot pha thuong st dung pha dong
hexan:diclometan:etyl axetat (1:5:0,5, v/v) nhan dugc CD13 (9mg) nhu Hinh 2.6.

A: Axeton
ACN: Acetonitrile
B D: Diclometan
‘ Diclometan E: Etylaxetat
(50 g) H: Hexan
M: Metanol
MPLC W: Nude
lHAi 5071 iHA: 201 iHA: 1011 \LHA: 5/1 DM: 20/1 \LDM: 20/1 \LDM: 10/1 \LDM: 5/1 100%M

D1 D2 D3 D4 D5 D5 D6 D7 D8
169 49 279 539 109 3g 29 49 35¢

l MPLC

JpA 201 JpAii0n DA: 5/1 DA: 1/1
D5A D5C D5D
5g 800 mg

& 3
« W

HDE: AW:
1/10/05 1
D5A1 D5A2 D5A3 D5C1 D5C2 D5C3 D5C4
129 15¢g 600 mg 250 mg 500 mg 140 mg 50 mg
AW: AW: l HA: HA: HA:
1,5/1 171 31 211 211

i — T a—— T oscn | [ oscen
24
[ D5A2A J [ D5A2B } [ D5A2C } [ D5A2D H D5A3A J { D5A3B } [ D5A3C J mg 50 mg 20 mg
250 mg 250 m 140 m 50 m 150 mg 140 m 100 m 42% ACN AW: 58% ACN
9 9 9 9 9 weic |ssmw 11 HPLC | 2o w
HpLC \Lso% ACN HA:
a0% W an -
D5A3B1
140 mg

Mw:
1,5/1

Hinh 2.7. So d phan tach cac hop chat tir phan doan D5 mau hué bién

Comanthus delicata
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Phan doan D5 (10g) dugc phan tach so bd thanh bén phan doan danh sd
D5A-D5D sir dung MPLC vaéi pha dong la diclometan:axeton (20:1, 10:1, 5:1, 1:1,
v/v). Phan doan D5A (5,0g) dugc phan cat trén cot nhdi silica gel pha thudng duing
dung moi hexan:diclometan:etyl axetat (1:10:0,5, v/v) gom thanh 03 phan doan
danh s6 D5A1-D5A3. Phan doan D5A2 (1,5g) sau d6 tach trén cot nhoi YMC voi
pha dong axeton:nuéc (1,5:1, v/v) nhan dwgc bon phan doan nhé hon danh sé
D5A2A-D5A2D. Phian doan D5A2B (250mg) dugc tinh ché trén hé thong HPLC
(Cot: Cosmosil 5C18-MS-II, 250%x20mm, 5um; pha dong: ACN:nudc 60:40; tde do
dong: 3mL/phit) nhan duoc chat sach CD10 (15mg). Phan doan D5A3 (0,6g) tiép
tuc duoc phan tach trén sic ky cot nhdi YMC st dung pha dong axeton:nuéc (1:1,
V/V), nhan dugc ba phan doan danh s6 DSA3A-D5A3C. Hop chat CD8 (6mg) duoc
tinh sach tir phian doan D5A3B (140mg) sau khi chay cot nhoi silica gel pha thudng
v6i pha dong hexan:axeton (3:1, v/v), sau d6 tinh ché tiép trén sac ky cot pha dao sir
dung pha dong metanol:nudc (1,5:1, v/v). Phan doan D5C (0,8g) duoc tach thanh
bdn phan doan nhoé hon D5C1-D5C4, sir dung sic Ky cot pha dao va pha dong
axeton:nuéc (1:1, v/v). Phan doan D5C1 (250mg) duoc tach tiép trén cot nhoi silica
gel pha thuong dung dung mdi hexane:axeton (3:1, v/v) sau dé tinh ché tiép trén
HPLC (Cot: Cosmosil 5C18-MS-11, 250x20mm, 5um; pha dong: ACN—H.O 42:58;
téc d6 dong: 3mL/phat) nhan duoc CD3 (7 mg) va CD4 (3,5mg). Tinh ché phan
doan D5C3 (140 mg) bang cot nhoi silica gel pha thuong ding pha dong
hexan:axeton (2:1, v/v), sau d6 lam sach tiép bang sic ky cot pha dao sir dung pha
dong axeton:nugc (1:1, v/v), nhan duoc chat sach CD5 (5mg). Phan doan D5C4
(50mg) duoc tach tiép trén cot nhdi silica gel pha thuong voi pha dong
hexan:axeton (2:1, v/v) sau d6 tinh ché trén HPLC (Cot: Cosmosil 5C18-MS-II,
250x20mm, 5um; pha dong: ACN:nudc 58:42; toe ¢6 dong: 3mL/pht) nhan duoc
CD1 (7 mg) va CD2 (3,5mg) nhu so d6 Hinh 2.7 & trén.

Sau khi két thic phan 1ap can diclometan, 16p nude dua 1én tach so bd trén
cot sic ky Diaion HP-20 ding MeOH/nudc véi ly 1é ting dan (0, 25, 50, 75 va
100 %) gom thanh bén phan doan ky hiéu, W2—WS5, sau khi loai bo phan rira giai
bang 100 % nudc (W1).
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Lép nuée A: Axeton
D: Diclometan
E: Etylaxetat
Chay Diaion H: Hexan
M: Metanol
llOO%W lmw: 25/75l|v|w: 5050 lMW: 75125 l100% M W: Nuoe
W4 W5
W2 W3
wi 51g 109
f MPLC ‘ MPLC
WI4A Wi4B w4c W5A W5B W5C W5D
200 mg 750 mg 650 mg 200 mg 180 mg 650 mg 1g
AW: AW: MW: AW:
113 12 1501 125
y U e T e B
W4BL W4B2 W4B3 W4B4 - - - W5B4 100mg | | WsDL | [ wsD2
75mg 150 mg 100 mg 80 mg 40 mg DNIw: 70 mg 600 mg
DMW: DMW: l EM: 41100, MW:
4/100,1 4101 8/L 21
WA4B1A WA4B3A W5B4A W5D2A
30 mg 40 mg 20 mg 100 mg
Mw: MW 30% ACN DMW:
1115 115 HPLC l 70% W \L 2,5/1/0,1

Hinh 2.8. So db phan tach céc hop chat tir phan doan nuéc mau hué bién
Comanthus delicata

Phan doan W4 (5,1g) dugc tach thanh ba phan doan nho ky hiéu W4A-WA4C,
str dung MPLC Vi ¢ot nhdi silica gel pha thuong va pha dong diclometan:metanol
(10:1, 5:1, 1:1, v/v). Phan doan nho W4B (750 mg) duoc tach tiép trén cot nhoi
YMC str dung pha dong axeton:nudc (1:3, v/v) nhan duoc 4 phan doan nho hon ky
hiéu W4AB1-W4B4. Tinh ché phan doan W4B1 (75,0 mg) bang cot nhoi silica gel
pha thuong sir dung diclometan:metanol:nugc (4:1:0,1, v/v), sau d6 tiép tuc dua lén
cot nhdi YMC sir dung metanol:nudc (1:1,5, v/v) nhan duwoc CD17 (3mg). Phén
doan WA4B3 (100mg) duoc tién hanh tinh ché twong ty nhu ddi véi phan doan
WA4B1 nhan dugc CD15 (5,0 mg). Phan doan W5 (10g) duogc tach thanh bbn phan
doan nho W5A-W5D, sir dung MPLC va pha dong la diclometan:metanol (20:1,
10:1, 5:1, 1:1, v/v). Phan doan nhé W5B (180mg) duoc tinh ché trén sic ky cot pha
dao st dung pha dong axeton:nuéc (1:2, v/iv) nhian dugc cac chat sach CD16
(4,5mg), CD20 (10mg), CD21 (8mg), CD22 (3,8mg) va phan doan nhé hon W5B4
(40 mg). Hop chat CD23 (2,2 mg) duoc lam sach tir phan doan W5B4 (40 mg) sau
khi phan tach trén sic ky cot pha thudng ria giai bang pha dong EtOAc—MeOH
(8:1, v/v) va tinh ché biang HPLC (Cét: Cosmosil 5C18-MS-11, 250x4.6mm, 5um;
pha dong: ACN:nuéc 30:70; téc do dong: 0,5mL/phat). Phan doan nho W5C (650

mg) tiép tuc duoc phan tach trén sic ky cot silica gel pha dao st dung pha dong
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metanol:nudc (2:1, v/v) va sau d6 trén cot nhdi silica gel pha thuong véi pha dong
diclometan:metanol:nudce (4:1:0,1, v/v) nhan dugc CD18 (1,5mg). Phan doan nho
W5D (1 g) dugc tach thanh 2 phan doan nhé hon W5D1 va W5D2, st dung cot
nhdi YMC véi pha dong axeton:nudc (1:2,5, v/v). Cubi cung, phan doan W5D2
(600mg) duoc dua 1én cot nhdi YMC voi pha dong MeOH:nuéc (2:1, v/v) rdi tach
tiép trén cot nhdi silica gel pha thuong véi pha dong diclometan:metanol:nuéc
(2,5:1:0,1, v/v), nhan duoc chat sach CD19 (2,8mg).

2.2.3. Phwong phdp xdc dinh cdu tric hoa hec cac hep chat

Xac dinh CTHH cua cac hop chét dwa trén su két hop cac phuong phap phd
hién dai bao gom:

v Pho khéi lugng phan giai cao (HR-ESI-MS)

Pho HR-ESI-MS duge do bing may Agilent 6530 Accurate Mass QTOF LC-
MS, Vién Héa sinh bién, Vién Han 1am KHCNVN (T truong siéu dan: 4,7 Tesla,
lon héa: ESI)

v' Phé cong huong tir hat nhan mot chiéu va hai chiéu

Phé6 NMR duoc do bang may Brucker AM500 FT-NMR, Vién Hoé hoc,
Vién Han 1am KHCNVN. Tan s6 cong huong proton: 500 MHz. Chét chuan noi st
dung la Tetrametyl Silan (TMS).

Phé nay gém hai ki thuat sir dung 1a:

- Phd NMR mét chiéu: *H-NMR va 3C-NMR.
- Phé NMR hai chiéu: HMBC, HSQC, COSY va NOESY.

Dung mdi dung do phd phai 1 dung méi hoa tan dugc chat can do, bao gom
cac dung méi nhu DMSO-ds, Pyridine, CD3OD-ds. .. tly thudc tirng chat.

v Pho ludng sac tron (CD)

Ph6 CD duoc do bang may Chirascan™ CD spectrometer (Applied
Photophysics Ltd., Surrey, UK), Vién Héa sinh bién - Vién Han 1am KHCNVN
(Thdng s6 ki thuat: Ngudn sang: dén halogen. P6 mé ong kinh: f 1,8; 3 va 8 mm.
Thang do goc quay: + 900. Toc d6 dap tGng: 60/gidy. PO chinh xac: 0,0020 (dén
10). 6 phan giai: 0,00010. Thoi gian tich hop: 1 — 100 gidy. Pau do: éng nhan
quang. Thang nhiét d6 hoat dong: 0 — 40°C. Nguon sang: dén WI (Tungsten-
Halogen lamp). Piéu khién thiét bi bang bo diéu khién théng minh iRM-800.
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v Tinh toan héa lugng tir d6 quay cuc

TTLT ham mat @6 phuc thuoc thoi gian (TDDFT: time-dependent density
functional theory) do quay cuc ([a]p) dugc tién hanh trén phan mém Gaussian 16W
[80]. Pau tién, phan tich ciu dang duoc tién hanh trén phan mém Spartan'l8 sir
dung phuong phap MMFE. Cac dong phan ciu dang (conformer) c6 doéng gop
Boltzmann 16n hon 1% duoc lya chon dé tinh toan [o]o [81] va duoc téi wu hoa lai
sur dung ham tinh todn B3LYP/6-31G(d,p) cho MeOH véi md hinh IEFPCM. Sau
d6 tinh todn [a]o duoc thuc hién trong MeOH sir dung TDDFT vé6i ham B3LYP/6-
31G(d,p) cho tat ca cac dong phan ciu dang cua cac hop chat. Gia tri [a]o ctia mdi
d6ng phan ciu dang duoc tinh toan va tap hop lai dya trén mac do dong gop
Boltzmann cua no.

Sau khi CTHH cua chét duoc xac dinh, mudn kiém tra xem d6 1a hop chat
mMai hay cii dua vao co so dir ligu Scifinder.

2.3. Phwong phap danh gia hoat tinh sinh hec
2.3.1. Phwong phdp ddnh gid hoat tinh gdy déc té bao ung thuw
2.3.1.1. Panh gia hoat tinh gdy doc té bao ung thw bang phwong phdp SRB

Phuong phap danh gia d6 doc té bao in vitro di duoc Vién Ung thu Qudc gia
Hoa Ky (NCI - National Cancer Institute) xac nhan la phép thir chuan nham phét
hién va sang loc cac miu c6 kha niang ¢ ché su phét trién hoic tiéu diét TB UT &
diéu kién in vitro. Phép thir nay duoc tién hanh theo phuong phap ciia Skekan va
ddng nghiép [82]. Phép thir dia vao mat d6 quang hoc (OD — Optical Density) dé
tinh ham lwong protein té bao tong s6 do dugc khi nhuom thanh phan protein cua té
bao bang Sulforhodamine B (SRB). Gia tri OD ti Ié thuan véi luong SRB gan vao
phan tir protein, do vay luong té bao cang nhiéu (cang nhiéu lugng protein) thi gia
tri OD cang lon.

» Vat liéu nghién cuu:

- Céc dong TB UT ngudi dugc cap bsi ATCC (American Type Culture
Collection) bao gém: KB: TB UT biéu mé (Human epidemic carcinoma), LNCaP:
TB UT tién liét tuyén (human prostate carcinoma), SK-Mel-2: TB UT da (human
melanoma), HepG2: TB UT gan (human hepatocellular carcinoma), MCF-7: TB UT

vU (human breast carcinoma).
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- Méi trudng nudi ciy té bao st dung DMEM (Dulbeccos Modified Eagle
Medieum) (Invitrogen) cé thém thanh phan L-glutamine (Invitrogen), sodium
piruvat (Invitrogen), NaHCOs3, antibiotic-antimycotic 1%
(penicillin/streptomycin/amphotericin B, Invitrogen), FBS 10 % (Invitrogen),
Trypsin-EDTA 0,05 % (Invitrogen).

- Kinh hién vi soi nguoc ( Axiovert 40 CFL), budng dém té bao (Fisher, M),
may ELISA Plate Reader (Bio-Rad), tt 4m CO; (Sanyo), ta lanh sau -80°C
(Biobase), binh nio 16ng (Trung Qudc), can phén tich (Ohaus), may do pH va cac
dung cu thi nghiém thong thuong.

- DMSO (Fisher); Nudc cat khir tring; TCA (Fisher); Tris base (Sigma);
PBS (Gibco); SRB (Sigma); Camptothecin (AK scientific); Axit Axetic (Trung
Québc). ..

> Cac budc tién hanh thuc nghiém

Dau tién té bao dugc trypsin hoa dé tac dong lam roi té bao va dém & trong
budng dém sau d6 diéu chinh d¢én mat d6 phd hop véi yéu cau thi nghiém. Chat thir
dugc pha trong DMSO 10% thanh ddy cac nong do giam dan sau d6 chuyén vao cac
giéng cua dia 96 giéng. Giéng c6 TB UT nhung khong c6 chat thir (190 pL) s& duoc
ding 1am ddi chiing ngay 0. U trong ta am 37°C trong 72 gio. Sau 72 gio, té bao
dugc ¢b dinh bang TCA 20% trong 1 gid, nhuém mau trong 15 phit bang SRB
0,4% rdi rira 3 lan bang axit axetic 1% va dé kho & nhiét do phong. Sur dung 10 mM
unbuffered Tris base dé hoa tan SRB, lic nhe 10 phut réi doc két qua do OD trén
may ELISA Plate Reader (Bio-Rad) ¢ budc song 540 nm.

Chat d6i chung dwong 1a elipticine pha trong DMSO 10% véi ndong d6 0,01
mM. Chat d6i chirng am 1a DMSO 0,5%.

> Tinh toan két qua

Phan tram @c ché sy phét trién caa té bao khi c6 mat mau thi duoc tinh toan

nhu sau:
0D (miu) — 0D (ngay0)

O ttc ché = 100% —
’ * " 0D(DMS0) — 0D(ngay0)

Phép thir duoc thuc hién 1ap lai 3 1an ¢é dam bao tinh chinh xac. Gia tri 1Cso

tinh toan dung phan mém TableCurve 2Dv4.



41

Hién nay, chua c6 quy dinh bat buc nao vé ngudng gia tri 1Cso dugc coi la
c6 hoat tinh gdy doc TB UT. Tuy nhién, nhiéu phong thi nghiém trén thé gici ap
dung ngudng: 1Cso < 100ug/ml (voi dich chiét thd va phan doan) hoic ICso <
100uM (vai chat tinh sach) dugc coi 1a ¢ tiém nang GDTB va ¢6 kha nang tc ché
su phét trién hozc diét TB UT.
2.3.1.2. Phwrong phdp nghién ciru co ché gdy déc té bao ung thu

% Ddnh gid kha nang gdy apoptosis bang bg kit Annexin V/PI

Thi nghiém duoc thuc hién theo Kit Annexin V/cell dead apoptosis cua hang
Invitrogen nhu sau: 5x10° té bao dwoc G v6i mau thir hodc dung mdi pha mau 24h
duoc thu vao 6ng falcon. Sau khi ly tdm loai bo moéi truong, té bao duoc rua lai
bang PBS. Cin té bao dugc hoa lai trong 100 pL binding buffer va b sung thém
5uL Annexin V va 1pL Propidium iodide (P1) (1 mg/ml). U té bao véi mau nhuém
15 phit & 37°C sau d6 thém vao cac ong té bao 400 pL binding buffer. Téng sé
10.000 té bao/mau duoc phan tich bang hé théng flowcytometry Novocyte va phan
mém NovoExpress software (ACEA Bioscience Inc.) dé xac dinh ti 1¢ té bao biéu
hién apoptosis [83, 84].

% Nubi cdy té bao va xi I mdu cho thi nghiém caspase-3

Té bao duoc nudi cay trong moi truong DMEM véi thanh phan gom 2 mM
L-glutamine, 10 mM HEPES va 1,0 mM sodium pyruvate, c6 bo sung 10% fetal
bovine serum — FBS (GIBCO) va nudi trong ta am CO2 véi diéu kién 5% CO; &
37°C. Thém vao cac giéng thi nghiém cua dia 24 giéng véi lugng té bao phi hop va
i & 37°C qua dém cho té bao 6n dinh. Chat thir duoc pha trong DMSO 10% & céc
nong do khac nhau dugc dua vao cac giéng. Giéng té bao véi DMSO 10% dugc sir
dung lam giéng ddi chitng &m. Camptothecin dugc sir dung lam dbi chiang duong.

Sau 24 gio, thu té bao di duoc u vai chat thar dé xac dinh su ¢ mit cua
caspase-3 c0 trong té bao.

< Panh gia khd nang gdy apoptosis cua chdt thir théng qua xdc dinh sy kich
thich san sinh caspase-3

Xac dinh caspase-3 theo Kit colorimetric assay cua Biovision theo dung

huéng dan st dung ctia nha san xuat.



42

Té bao da dugc 0 v6i mau thir s& dugc ly giai véi 50 pL cell lysis buffer
trong 10 phut sau d6 ly tdm thu dich té bao. Xéac dinh ham lwong protein trong dich
té bao va pha lodng protein véi ndng do 50 pg trong 50 puL dém cell lysis cho mdi
phan tng. Cho 50 uL dung dich 2x Reaction Buffer. Cho 5 pL co chat DEVD-pNA
(ndng do 200 uM) va 1 37°C trong 1 tiéng. Poc két qua trén may microplate reader
BioTek ExL800 ¢ budc song 405 nm.

Tinh toan két qua: Muc do kich thich san sinh caspase-3 (SI) dugc tinh theo

cong thuc sau:

g =_OP (mi) - OD (blank)
OD (déi chimg) - OD (blank)
2.3.2. Phwong phdp ddnh gia hogt tinh khang viém
2.3.2.1.  Phwong phdp danh gid hoat tinh irc ché san sinh NO
> Nguyén tac

Hoat tinh khang viém dugc danh gia qua kha ning @c ché san sinh NO trong
té bao RAW264.7 duoc kich thich bang LPS cuaa cac chat can thir nghiém. Nong do
NO trong moéi truong thuc nghiém dugce xac dinh thong qua phan tng Griess. Phan
g dua trén sy tao phicc mau caa NO trong thi nghiém & dang nitrit véi thuée thi
Griess (sulfanilamide va n-1-naphthylethylenediamine dihydrochloride trong moi
truong axit). St dung thiét bj do su thay d6i mat do quang tai budc séng 525nm.

» Thinghiém danh gia hoat tinh khang viém

Pé danh gia kha nang @c ché sinh NO cua cac hop chat da phan 1ap trén té
bao RAW264.7 duoc kich thich bang LPS, cac té bao duoc ciy trén dia nudi ciy 96
giéng véi mat do 5x10* té bao/mL. Sau 3 gid, cac té bao duoc xir 1y vai cac hop
chat & cac nong d6 khac nhau trong 24 gio trong diéu kién c6 hoic khong c6 LPS
Vvé6i nong @6 1ug/mL. Nong do nitrite trong méi trudng dugc xac dinh bai phan ung
Griess.

Trudc tién, cac hop chat duoc danh gia do doc trén céc té bao & ndng do 20,
40 va 80 uM. Sau d6, mdi hop chat dugc sang loc vé tac dung cia chung d6i véi sy
sinh NO cua té bao RAW264.7 khi di bi kich thich véi LPS. Qué trinh sang loc nay
duogc thuc hién o cac ndng do cua cac hop chat khdng c6 tac dung doc tinh dang ké
nao dugc ghi nhan trén cac té bao. Trong diéu kién khdng c6 mit cua cac chét thir
va LPS, NO duoc san sinh véi nong do rat it (3,16 + 0,27uM). LPS ¢6 tac dung lam
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taing manh san sinh NO véi nong do 14,48 + 0,43uM. Sau khi sang loc, cac hop
chat c6 tac dung duoc tiép tuc thir nghiém dé xac dinh gia tri 1Cso. Dé c6 duoc gia
tri 1Cso ciia cac chat, tién hanh thi nghiém kiém tra hoat tinh phu thudc nong do. Céc
nong d6 kiém tra thich hop cia mdi hop chat dugc ude lugng tir cac két qua sang
loc.

Céc budc thr nghiém danh gia tdc dung khang viém in vitro ddi véi cac hop
chat can nghién ctu nhu sau:

Pau tién, t& bao RAW264.7 duoc nudi cay trong moi truong DMEM
(Dulbecco's Modified Eagle Medium) bb sung FBS 10% (GIBCO), penicilin (100
unit/mL), streptomicin (100mg /mL) va L-glutamine (2 mM) trong 3-5 ngdy & diéu
kién 37°C, 5% CO..

Tiép theo, kiém tra doc tinh cua cac chat thur véi té bao RAW264.7 theo
phuong phap so mau MTT: c4c mau thir duoc pha trong DMSO va pha loing bang
moi truong nudi cdy té bao dén ndng do phi hop. Chat thir (200ul) duoc hat bom
vao céc 6 cua khay 96 giéng. Sau do, diéu chinh dén mat do phu hop cua té bao, hut
180pl dich té bao vao cac 6 da chira chat thir cua khay 96 giéng. B tri mot sé giéng
d6i chtng chi c6 dung méi pha mau, khéng c6 mau thi trén ciing mot dia tht. Pat
dia nudi cay vao ta am CO; vai diéu kién 5% CO, & 37°C. Sau 72 gid, 20ul dung
dich MTT pha trong PBS (dé nong do cudi 1a 5mg/mL) duoc bd sung vao mdi
giéng. Sau 4 gio, loai bo moi truong, két tia formaran duoc hoa tan bang 50pl
(DMSO) va do do hip thu (OD) ¢ budc séng 540nm biang may quang phd. Phan
tram té bao song sot tinh nhu sau:

OD (chat thi)- OD (d6i chimg tring)
OD (DMSO)- OD (d6i chiimg trang)

CS%= % 100%

Cubi cung 1a danh gia kha ning tc ché sinh NO theo céc budc:

Pua cé4c té bao vao dia 96 giéng & nong do 2x10° té bao/giéng va nudi trong
ta 4m & diéu kién 5% CO, va 37°C trong 24 gio. Loai bo méi truong, b sung moi
truong DMEM khéng chtra FBS trong 3 gio. Sau do, té bao duoc thém vao chat can
nghién ctru & cac giai nong do trong 2 gio trude khi duoc kich thich sinh NO bang
LPS (1pg/mL) trong 24 gio. Céc giéng ddi chung am st dung dung dich pha mau.
Céc giéng ddi chimg duong dung L-NMMA.
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Nitrite (NO2) la chat chi thi sinh NO, s& duoc xac dinh bang bd Griess
Reagent System (Promega Cooperation, WI, M¥). Cu thé: 100pL méi trudng nudi
té bao (da dwoc G mau trén) chuyén sang dia 96 giéng mai va bo sung 100uL Griess
reagent gom 50uL sulfanilamide 1% (w/v) trong axit phosphoric 5% (v/v) va 50uL
n-1-naphthylethylenediamine dihydrochloride 0,1% (w/v) pha trong nuéc [85]. Hon
hop nay sau d6 mang & 20 phit ¢ nhiét do phong, do ham lwong nitrite bing may
ELISA plate reader & 525nm. Giéng trang (blank) 12 méi trudsng DMEM khéng c6
FBS.

Ham luong nitrite cua cac mau thi nghiém duoc tinh toan dya trén duong
cong ham lwong chuan NaNO; va duoc so sanh phan trim véi mau chiing am
(LPS). Cardamonin (10uM) duoc sir dung lam chéat déi chimg duong trong qua
trinh thir nghiém. Téac dung tc ché sinh NO ctiia mau dugc tinh nhu sau:

Ham leong NO (mﬁu}l

% Uc ché =—— % 100%
Ham lwong (LPS)

> Phuwong phdp xir 1y s6 liéu

Cac thi nghiém danh gia tac dong cua cac hop chat dén su san sinh NO cua
té bao RAW264.7 kich thich bang LPS duoc thyc hién 3 lan va Iy trung binh. Phan
tich s6 lidu, xay dung d6 thi va tinh toan ICso (4p dung phuong phap hoi qui
Sigmoidal dose-response) dugc tién hanh trén phan mém Microsoft Excel va
GraphPad Prism 6.0.
2.3.2.2.  Phuwong phap Western blot

Western blot 12 phuong phap phén tich dung dé phat hién cac protein chuyén
biét trong cac mau mé hoac dich chiét xuat mé da dwoc gisi thiéu bai Towbin va
ddng nghiép [86].

Céc budéc thyc hién bao gom:

Té bao RAW264.7 dugc nudi cay trong cac dia petri dudng kinh 60mm trong
moi truong DMEM & 37°C, 5% CO., 10% FBS, penicillin (100 units/mL) va
streptomycin sulphate (100 pg/mL) voi mat do 2,5x10° té bao. Sau 24 gio, té bao
duoc 1 vGi cac hop chat pha sin va kich thich boi LPS (Img/mL). Sau 24 gio, thu
phan té bao bam dinh bang que cao va ly tim 1000xg, 5 phut trong PBS dé thu cin
té bao. Hat bo dich noi, thu protein té bao bang lysis buffer trong 30 phit. Dung
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dich chaa protein duoc ly tam (15,000 vong/phat, 5 phat, 4°C) dé loai bo phan
khong tan. Nong do protein trong dich ndi duoc xac dinh bang dung dich Bradford
Reagent 5x (SERVA Electrophoresis GmbH, Germany). Do hap thu cua protein
dugce do bang may Elisa (Epoch, Biotek, USA) & 595 nm va néng do protein dugc
tinh dya theo duong chuan BSA trong khoang tir 0 dén 1 mg/mL. Dich tach chiét
protein duoc u ¢ 95°C trong 10 phut va chay dién di bang gel polyacrylamide 8%
SDS. Sau khi chay dién di, protein dwoc chuyén vao mang nitrocellulose (0,45 mm)
bang transfer buffer trong 45 phut. Mang dwoc ¢ dinh bang skim milk 3% trong
PBS-Tween 20 trong 1 gid ¢ may lic 100 vong/phdt, nhiét d6 phong, sau do6 ria
bang PBS-T 3 lan (mdi lan 10 phuat). Mang duogc cat theo kich thudc phan tir cua
c4c protein thir nghiém va u véi khang thé bac mot [iNOS (Mouse/lgG1, Invitrogen,
USA), COX-2 (Goat/IgG, Invitrogen, USA), tubulin (Rabbit/IgG, Invitrogen, USA)
pha lodng ti 1€ 1:2000] qua dém ¢ 4°C, 100 vong/phut. Mang duoc rua véi PBS-T 3
lan (10 phat/Ian, 100 vong/phit) trude khi o voi khang thé bac hai twong tng (Anti-
mouse antibody, anti-goat antibody, anti-rabbit antibody, ti I¢ 1:2000) trong 2 gio &
nhiét d6 phong, sau d6 tiép tuc raa 3 1an véi PBS-T, mdi lan 10 phuit.

Sy biéu hién cua protein duoc kiém tra bang bo kit ting cudng phat quang
(GE healthcare, UK). Tubulin duoc st dung lam ddi chung dé dam bao luwong
protein dong déu & cac mau [87]. Biéu hién cua cac protein duoc chup bang may
Azure ¢300 va dinh lwong bang phan mém ImageJ.

Céc thtr nghiém danh gia HT SH duoc thuc hién tai Trung tam tién tién vé
Hoa sinh hitu co - Vién Hoéa sinh bién va Phong tha nghiém sinh hoc - Vién Cong
nghé sinh hoc - Vién Han lam KHCNVN.
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CHUONG 3. KET QUA NGHIEN CUU

3.1. Két qua phan I1ap va xac dinh céu tric héa hoc cia cac hep chat
3.1.1. Phan ldp va xdc dinh cdu trac hoa hec ciia cac hgp chdt tir loai hué bién
Capillaster multiradiatus
Dung cac phuong phap sic ky, tir dich chiét loai Capillaster multiradiatus 08
hop chat sach duoc 1am sach va chitng minh cau tric. Trong d6 c6 03 hop chat mai.

CTHH cua cac hop chat nay duoc téng hop & Hinh 3.1.

OH (6] OH OH O OH
LT
HO
°  cm3

CM2 R'=0H,R?=H X $
CM4 R:RETH ) MH/\ o
S~ B e
* cMm8
Hinh 3.1. CTHH cua céc hop chat phan lap duoc
tir loai hué bién Capillaster multiradiatus
Cac s liéu vé hang s6 vat ly va gia tri phd caa cac chat sach thu duoc cu thé
nhu sau:
> Hop chdt CM1: Capillasterquinone A (chdt méi)
Chat dang bot mau do
Phé HR-QTOF-MS: m/z 341,0998 [M+H]* (TTLT cho ion CigH17Os",
341,1014) va 363,0818 [M+Na]* (TTLT cho ion C1sH1sNaOs*, 363,0839).
> Hop chdt CM2: Capillasterquinone B (chdt méi)
Chat dang bot mau do
Phé HR-QTOF-MS m/z 315,0863 [M+H]* (TTLT cho ion Ci7HisOs",
315,0863).
> Hop  chdt  CM3:  3-(2'-hydroxy-n-pentyl)-1,6,8-trihydroxy-9,10-
anthragquinone
Chat dang bot mau do, [a]p?® — 11,5 (c; 0,05; MeOH)
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Phé 'H-NMR (DMSO-ds, 500 MHz): 81 7,15 (1H, dd, J = 1,0, 5,0 Hz, H-2),
7,52 (1H, dd, J = 1,0, 5,0 Hz, H-4), 7,09 (1H, dd, J = 1,0, 2,5 Hz, H-5), 6,56 (1H,
dd, J = 1,0, 2,5 Hz, H-7), 2,65 (1H, m, Ha-1'), 2,77 (1H, m, Hp-1'), 3,70 (1H, m, H-
2), 1,35 (1H, m, H-3'), 1,33 (1H, m, Ha-4"), 1,45 (1H, m, Hy-4'), 0,86 (3H, t, J = 7,0
Hz, H-5").

Phd 3C-NMR (DMSO-ds, 125 MHz): 8¢ 161,11 (C-1), 124,70 (C-2), 150,31
(C-3), 120,96 (C-4), 132,43 (C-4a), 108,75 (C-5), 165,55 (C-6), 107,86 (C-7),
164,41 (C-8), 108,92 (C-8a), 189,68 (C-9), 113,50 (C-9a), 181,39 (C-10), 135,09
(C-10a), 43,56 (C-1'), 70,03 (C-2'), 39,16 (C-3), 18,38 (C-4"), 13,97 (C-5").

> Hop chdt CM4: 3-propyl-1,6,8-trihydroxy-9,10-anthraquinone

Chét bot mau do

Phé 'H-NMR (DMSO-ds, 500 MHz): 8+ 7,01 (1H, d, J = 4,0 Hz, H-2), 7,33
(1H, d, J = 4,5 Hz, H-4), 6,98 (1H, t, J = 1,5 Hz, H-5), 6,47 (1H, br s, H-7), 2,58
(2H, brt, J = 7,5 Hz, H-1'), 1,60 (2H, m, H-2'), 0,91 (3H, t, J = 7,5 Hz, H-3'), 11,78
(1H, s, 1-OH), 11,94 (1H, s, 8-OH).

Phd 13C-NMR (DMSO-ds, 125 MHz): 8¢ 161,35 (C-1), 123,28 (C-2), 152,27
(C-3), 119,53 (C-4), 132,62 (C-4a), 108,74 (C-5), 165,52 (C-6), 107,73 (C-7),
164,36 (C-8), 108,67 (C-8a), 189,41 (C-9), 113,31 (C-9a), 180,95 (C-10), 134,81
(C-10a), 37,17 (C-1'), 22,94 (C-2'), 13,48 (C-3).

> Hop chdt CM5: 3-(trans-prop-1'-enyl)-1,6,8-trihydroxy-9,10-anthra-

quinone

Chét bot mau do

Phb H-NMR (DMSO-ds, 500 MHz): 8x 7,27 (1H, br s, H-2), 7,63 (1H, d, J
= 1,5 Hz, H-4), 7,12 (1H, d, J = 2,0 Hz, H-5), 6,58 (1H, d, J = 2,0 Hz, H-7), 6,52
(1H, br d, J = 16,0 Hz, H-1"), 6,65 (1H, m, H-2'), 1,91 (3H, dd, J = 1,5, 6,5 Hz, H-
3), 12,03 (1H, s, 1-OH), 12,08 (1H, s, 8-OH).

Phé 3C-NMR (DMSO-ds, 125 MHz): 8¢ 161,77 (C-1), 119,91 (C-2), 145,61
(C-3), 116,76 (C-4), 133,30 (C-4a), 108,83 (C-5), 165,58 (C-6), 107,91 (C-7),
164,42 (C-8), 108,98 (C-8a), 189,24 (C-9), 113,98 (C-9a), 181,27 (C-10), 135,09
(C-10a), 129,29 (C-1"), 132,31 (C-2"), 18,51 (C-3').
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> Hop cht CM6: 3-(1'-hydroxypropyl)-1,4,6,8-tetrahydroxy-9,10-
anthraquinone
Chat bot mau do, [a]o® — 9,0 (¢, 0.05, MeOH)
Phd IH-NMR (DMSO-ds, 500 MHz): 8k 7,41 (1H, s, H-2), 7,20 (1H, d, J =
2,0 Hz, H-5), 7,20 (1H, d, J = 2,0 Hz, H-7), 4,87 (2H, m, H-1'), 1,53 (1H, m, Ha-2"),
1,78 (1H, m, Hy-2"), 0,91 (3H, t, J = 7,5 Hz, H-3").
Phd 3C-NMR (DMSO-ds, 125 MHz): 8¢ 156,17 (C-1), 125,47 (C-2), 147,31
(C-3), 154,70 (C-4), 112,08 (C-4a), 108,45 (C-5), 165,69 (C-6), 108,27 (C-7),
164,50 (C-8), 109,11 (C-8a), 187,94 (C-9), 110,80 (C-9a), 186,53 (C-10), 135,00
(C-10a), 67,12 (C-1'), 29,57 (C-2'), 9,77 (C-3").
> Hgp chat CM7: 3-(1'-hydroxypropyl)-1,6,8-trihydroxy-9,10-anthraquinone
Chat bt mau vang cam, [a]o® — 15,0 (c, 0.05, MeOH)
Phd 'H-NMR (DMSO-ds, 500 MHz): 81 7,26 (1H, dd, J = 0,5, 1,5 Hz, H-2),
7,66 (1H, d, J = 1,5 Hz, H-4), 7,12 (1H, d, J = 2,5 Hz, H-5), 6,57 (1H, d, J = 2,5 Hz,
H-7), 4,58 (1H, dd, J = 5,5, 7,0 Hz, H-1), 1,65 (2H, m, H-2"), 0,86 (3H, t, J = 7,5
Hz, H-3").
Phé 3C-NMR (DMSO-ds, 125 MHz): 8¢ 161,31 (C-1), 121,01 (C-2), 156,11
(C-3), 117,08 (C-4), 132,88 (C-4a), 108,90 (C-5), 165,72 (C-6), 107,89 (C-7),
164,48 (C-8), 108,95 (C-8a), 189,64 (C-9), 114,15 (C-9a), 181,43 (C-10), 135,19
(C-10a), 72,57 (C-1'), 31,35 (C-2'), 9,72 (C-3").
> Hgp chat CM8: Capillasterolide (chdt mdi)
Chat dau khong mau, [a]o?® + 8.5 (c, 0.05, MeOH)
Phé HR-QTOF-MS m/z 349,1991 [M+Na]* (TTLT cho ion CisHaNaOs",
349,1985) va 675,4079 [2M+Na]* (TTLT cho ion CssHeoNaO1o*, 675,4079).
3.1.2. Phan ldp va xdc dinh cdu trac hoa hec ciia cac hgp chdt tir loai hué bién
Comanthus delicata
Dung cac phuong phap sac ky, 23 hop chat da dugc lam sach tir dich chiét
mau hué bién Comanthus delicata. Trong d6 c6 10 hop chit méi. C4u tric cua cac

hop chat nay téng hop & Hinh 3.2.
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CD15R!=R?*=H, R>=OMe, R* = SO3Na CD18R' =H, R?=0SO3Na cb19
CD20 R! =R*=Me, R? = OMe, R> = SO3Na CD23 R' = SO3Na, R?=H

CD21 R! =H, R?>=OMe, R? = SO3Na, R* = Me
CD22 R!=R?=H, R* =SO3Na, R*=Me

Hinh 3.2. CTHH cua cac hop chét phan lap duoc tir loai hué bién
Comanthus delicata
Cac sb lieu vé hiang s vat ly va gia tri phd cua cac hop chat thu duoc cu thé
nhu sau:
> Hop chat CD1: Delicapyron A (chdt mdi)
Chét bot mau d6 sim
Phé HR-QTOF-MS: m/z 613.2076 [M+H]* (TTLT cho ion CasHs:Ouo",
613.2068).
> Hop chat CD2: Delicapyron B (chdt mdi)
Chat dang bot mau do sim
Phé HR-QTOF-MS: m/z 613,2073 [M+H]* (TTLT cho ion CasHs3Ouo",
613,2068).
> Hop chdt CD3: Delicapyron C (chdt mgi)

Chét dang bot mau d6 sam
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Phé HR-QTOF-MS: m/z 317,1028 [M+H]* (TTLT cho ion CisH1Os",
317,1020).
> Hop chdt CD4: Delicapyron D (chdt mdi)
Chat dang bot mau d6 sam, [a]o®® + 16 (c, 0.05, MeOH)
Phd HR-QTOF-MS: m/z 347,1134 [M+H]* (TTLT cho ion CisHisO7",
347,1125).
> Hop chdt CD5: Delicapyron E (chdt mdi)
Chét dang bot mau do sam
Phé HR-QTOF-MS: m/z 417,1553 [M+H]* (TTLT cho ion CaHzsOs",
417,1544).
> Hop chdt CD6: Comaparvin
Chét dang bot mau vang cam
Phé 'H-NMR (DMSO-ds, 500 MHz): 8y 6,42 (1H, s, H-3), 6,76 (1H, s, H-6),
6,61 (1H, d, J = 2,0 Hz, H-7), 6,46 (1H, d, J = 2,0 Hz, H-9), 2,73 (2H, t, J = 7,5 Hz,
H-11), 1,82 (2H, m, H-12), 0,97 (3H, t, J = 7,5 Hz, H-13), 12,84 (1H, s, 5-OH),
3,92 (3H, s, 10-OMe).
Phé 3C-NMR (DMSO-ds, 125 MHz): 5¢ 170,20 (C-2), 109,30 (C-3), 182,09
(C-4), 107,55 (C-4a), 155,52 (C-5), 104,12 (C-6), 140,71 (C-6a), 101,08 (C-7),
159,94 (C-8), 97,26 (C-9), 158,98 (C-10), 103,15 (C-10a), 155,43 (C-1b), 35,17 (C-
11), 19,11 (C-12), 13,22 (C-13), 55,85 (10-OMe).
> Hop chdt CD7: 6-methoxycomaparvin
Chét dang bot mau vang cam
Phé *H-NMR (DMSO-ds, 500 MHz): & 6,42 (1H, s, H-3), 6,91 (1H, d, J =
2,0 Hz, H-7), 6,52 (LH, d, J = 2,0 Hz, H-9), 2,74 (2H, t, J = 7,5 Hz, H-11), 1,81
(2H, m, H-12), 0,97 (3H, t, J = 7,5 Hz, H-13), 13,06 (1H, s, 5-OH), 3,84 (3H, s, 6-
OMe), 10,37 (1H, s, 8-OH), 3,94 (3H, s, 10-OMe).
Phé 3C-NMR (DMSO-ds, 125 MHz): 8¢ 170,17 (C-2), 108,79 (C-3), 182,43
(C-4), 107,68 (C-4a), 145,73 (C-5), 133,53 (C-6), 135,40 (C-6a), 95,32 (C-7),
160,20 (C-8), 97,57 (C-9), 159,41 (C-10), 103,08 (C-10a), 151,54 (C-10b), 35,17
(C-11), 19,14 (C-12), 13,19 (C-13), 59,44 (6-OMe), 55,99 (10-OMe).
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> Hop chdt CD8: 5,8-Dihydroxy-6,10-dimethoxy-2-methyl-4H-naphtho[1,2-
b]pyran-4-one
Chét bot mau vang cam
Pho H-NMR (DMSO-ds, 500 MHz): 84 6,40 (1H, d, J = 5,0 Hz, H-3), 6,90
(1H, d, J = 2,0 Hz, H-7), 6,50 (1H, d, J = 2,0 Hz, H-9), 2,45 (3H, s, H-11), 3,84
(3H, s, 6-OMe), 3,92 (3H, s, 10-OMe).
Pho 3C-NMR (DMSO-ds, 125 MHz): 8¢ 167,33 (C-2), 109,12 (C-3), 182,40
(C-4), 107,50 (C-4a), 145,72 (C-5), 133,49 (C-6), 135,36 (C-6a), 95,29 (C-7),
160,16 (C-8), 97,56 (C-9), 159,40 (C-10), 103,00 (C-10a), 151,48 (C-10b), 19,89
(C-11), 59,41 (6-OMe), 55,99 (10-OMe).
> Hop chdt CD9: 5,8-Dihydroxy-6-methoxy-2-propyl-4H-naphtho[2,3-
b]pyran-4-one
Chét bot mau vang cam
Pho H-NMR (DMSO-ds, 500 MHz): &1 6,11 (1H, s, H-3), 6,41 (1H, d, J =
2,0 Hz, H-7), 6,63 (1H, d, J = 2,0 Hz, H-9), 7,02 6,11 (1H, s, H-10), 2,59 (2H, t, J =
7,5 Hz, H-11), 1,69 (2H, m, H-12), 0,96 (3H, t, J = 7,5 Hz, H-13), 14,83 (3H, s, 5-
OH), 3,86 (3H, s, 6-OMe).
Phé 8C-NMR (DMSO-ds, 125 MHz): 8¢ 171,06 (C-2), 105,97 (C-3), 183,58
(C-4), 102,94 (C-4a), 162,28 (C-5), 106,53 (C-5a), 160,56 (C-6), 97,43 (C-7),
159,95 (C-8), 101,01 (C-9), 140,85 (C-9a), 99,78 (C-10), 152,38 (C-10a), 35,14 (C-
11), 19,49 (C-12), 13,22 (C-13), 55,65 (6-OMe).
> Hop chdt CD10: 5,8-Dihydroxy-6,10-dimethoxy-2-propyl-4H-naphtho[2,3-
b]pyran-4-one
Chét bot mau vang cam
Phé 'H-NMR (DMSO-ds, 500 MHz): 8k 6,12 (1H, s, H-3), 6,45 (1H, d, J =
2,0 Hz, H-7), 6,88 (1H, d, J = 2,0 Hz, H-9), 2,65 (2H, t, J = 7,5 Hz, H-11), 1,73
(2H, m, H-12), 0,98 (3H, t, J = 7,5 Hz, H-13), 14,55 (1H, s, 5-OH), 10,38 (1H, s, 8-
OH), 3,86 (3H, s, 6-OMe), 3,84 (3H, s, 10-OMe).
Ph6 13C-NMR (DMSO-ds, 125 MHz): 8¢ 170,78 (C-2), 106,07 (C-3), 183,65
(C-4), 102,38 (C-4a), 157,94 (C-5), 106,46 (C-5a), 161,11 (C-6), 97,67 (C-7),
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160,27 (C-8), 94,84 (C-9), 135,39 (C-9a), 130,24 (C-10), 143,34 (C-10a), 35,20 (C-
11), 19,54 (C-12), 13,26 (C-13), 55,80 (6-OMe), 60,67 (10-OMe).
> Hop chdt CD11: 3-propyl-1,6,8-trihydroxy-9,10-anthraquinone
Hop chit CD11 tring véi hop chat CM4 duoc phan lap tir hué bién
Capillaster multiradiatus.
> Hop chdt CD12: 3-(1'-hydroxypropyl)-1,4,6,8-tetrahydroxy-9,10-
anthragquinone
Hop chat CD12 tring véi hop chit CM6 dugc phan lap tir hué bién
Capillaster multiradiatus.
> Hop chat CD13: 3-(1'-hydroxypropyl)-1,6,8-trinydroxy-9,10-
anthraquinone
Hop chat CD13 tring véi hop chit CM7 dugc phan lap tir hué bién
Capillaster multiradiatus.
> Hogp chdt CD14: Capillasterquinone B
Hop chit CD14 trung véi hop chit CM2 dugc phan lap tr hué bién
Capillaster multiradiatus.
> Hop chdt CD15: Delicapyron F (chdt méi)
Chét dang bot mau vang nhat
Phé HR-QTOF-MS: m/z 441,0239 [M+Na]+ (TTLT cho ion C17H1sNa20sS*,
441,0227).
> Hop chdt CD16: Delicapyron G (chdt mdi)
Chat dang bot mau vang dam
Phé HR-QTOF-MS: m/z 441,0236 [M+Na]* (TTLT cho ion C17H1sNa20sS*,
441,0227).
> Hop chdt CD17: Delicapyron H (chdt mgi)
Chat dang bot mau vang dam
Phé HR-QTOF-MS: m/z 425,0289 [M+Na]* (TTLT cho ion C17H1sNa0sS*,
425,0278).
> Hop chdt CD18: Delicaquinon A (chdt mdi)
Chat dang bot mau vang dam
Phé HR-QTOF-MS: m/z 439,0078 [M+Na]* (TTLT cho ion C17H13Na20sS",
439,0070).
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> Hop chdt CD19: Delicaquinon B (chdt mdi)
Chat dang bot mau vang dam
Phé HR-QTOF-MS: m/z m/z 450,0867 [M-H]- (TTLT cho ion
C20H20NOoS™, 450,0864).
> Hop chdt CD20: 6-methoxycomaparvin-5-methylether-8-O-sodium sulfate
Chéat dang bot mau vang cam
Phé *H-NMR (DMSO-ds, 500 MHz): 81 6,20 (1H, s, H-3), 7,56 (1H, d, J =
2,0 Hz, H-7), 6,98 (1H, d, J = 2,0 Hz, H-9), 2,66 (2H, t, J = 7,0 Hz, H-11), 1,81
(2H, m, H-12), 0,97 (3H, t, J = 7,0 Hz, H-13), 3,81 (3H, s, 5-OMe), 3,88 (3H, s, 6-
OMe), 3,95 (3H, s, 10-OMe).
Phé 3C-NMR (DMSO-ds, 125 MHz): 8¢ 166,34 (C-2), 111,37 (C-3), 175,83
(C-4), 114,74 (C-4a), 146,00 (C-),143,40 (C-6), 133,28 (C-6a), 102,05 (C-7),
155,45 (C-8), 102,27 (C-9), 158,37 (C-10), 108,73 (C-10a), 152,40 (C-10b), 34,75
(C-11), 19,15 (C-12), 13,28 (C-13), 61,52 (5-OMe), 61,16 (6-OMe), 56,34 (10-
OMe).
> Hop chdt CD21: 6-Methoxycomaparvin-8-O-sodium sulfate
Chét dang bot mau vang cam
Phé 'H-NMR (DMSO-ds, 500 MHz): 81 6,48 (1H, s, H-3), 7,48 (1H, d, J =
2,0 Hz, H-7), 6,85 (1H, d, J = 2,0 Hz, H-9), 2,77 (2H, t, J = 7,0 Hz, H-11), 1,83
(2H, m, H-12), 0,98 (3H, t, J = 7,0 Hz, H-13), 13,07 (1H, s, 5-OH), 3,85 (3H, s, 6-
OMe), 3,95 (3H, s, 10-OMe).
Phé 3C-NMR (DMSO-ds, 125 MHz): 8¢ 170,67 (C-2), 109,03 (C-3), 182,67
(C-4), 108,83 (C-4a), 145,76 (C-5), 134,43 (C-6), 134,48 (C-6a), 101,02 (C-7),
155,94 (C-8), 100,16 (C-9), 158,49 (C-10), 104,98 (C-10a), 151,21 (C-10b), 35,25
(C-11), 19,19 (C-12), 13,25 (C-13), 59,76 (6-OMe), 56,19 (10-OMe).
> Hop chdt CD22: Comaparvin-8-O-sodium sulfate
Chat dang bot mau vang cam
Phé 'H-NMR (DMSO-ds, 500 MHz): & 6,50 (1H, s, H-3), 6,90 (1H, s, H-6),
7,18 (1H, d, J = 2,0 Hz, H-7), 6,80 (1H, d, J = 2,0 Hz, H-9), 2,78 (2H, t, J = 7,0 Hz,
H-11), 1,85 (2H, m, H-12), 0,99 (3H, t, J = 7,0 Hz, H-13), 12,87 (1H, s, 5-OH),
3,94 (3H, s, 6-OMe).
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Phé 13C-NMR (DMSO-ds, 125 MHz): 8¢ 170,68 (C-2), 109,57 (C-3), 182,34

(C-4), 108,58 (C-4a), 155,38 (C-5), 105,16 (C-6), 139,72 (C-6a), 106,62 (C-7),

155,70 (C-8), 99,79 (C-9), 158,14 (C-10), 105,08 (C-10a), 155,26 (C-10b), 35,23
(C-11), 19,15 (C-12), 13,26 (C-13), 56,06 (6-OMe).

> Hop CD23:

sodium sulfate

cht 3-propyl-1,6,8-trihydroxy-9,10-anthraquinone-6-O-
Chét dang bot mau vang cam
Phé *H-NMR (DMSO-ds, 500 MHz): 81 7,22 (1H, br s, H-2), 7,57 (1H, br s,
H-4), 7,54 (1H, d, J = 2,0 Hz, H-5), 7,08 (1H, d, J = 2,0 Hz, H-7), 2,69 (2H, t, J =
7,0 Hz, H-11), 1,65 (2H, m, H-12), 0,92 (3H, t, J = 7,0 Hz, H-13).
Phd 13C-NMR (DMSO-ds, 125 MHz): 8¢ 161,53 (C-1), 123,55 (C-2), 152,85
(C-3), 119,87 (C-4), 133,09 (C-4a), 111,10 (C-5), 160,81 (C-6), 112,25 (C-7),
163,29 (C-8), 111,22 (C-8a), 190,31 (C-9), 113,84 (C-9a), 181,28 (C-10), 134,54
(C-10a), 37,22 (C-11), 23,21 (C-12), 13,49 (C-13).
3.2. Két qua danh gia hoat tinh gay doc té bao ung thw
3.2.1. Két qud ddnh gid hoat tinh gdy dgc té bao ung thw ciia cac hep chat tir loai
Capillaster multiradiatus
Bang 3.1. Két qua danh gia hoat tinh gay doc TB UT cua cac hop chat tir loai

Capillaster multiradiatus

1Cs0 (LM)

Mau thir KB SK-Mel-2 | HepG2 LNCaP MCF7
CM1 - - - - -
CM2 49,13+2,52 | 53,68+2,51 | 79,8646,67 | 73,97+4,71 | 65,75+3,02
CM3 - - - - -
CM4 - - - - -
CM5 86,38+5,02 | 86,65+4,86 | 98,68+6,48 | 86,30+5,16 | 90,87+3,61
CM6 - - - - -
CM7 - - - - -
CM8 - - - - -

Ellipticine* | 1,62+0,24 | 1,38+0,08 | 1,54+0,08 | 1,38+0,08 | 1,67+0,12

“*. {461 chitng dwong; “-”: khéng cé hoat tinh

08 hop chét tir loai Capillaster multiradiatus da dwoc thir hoat tinh GDTB in
vitro trén 05 dong TB UT & nguoi 1a TB UT biéu md KB, TB UT da SK-Mel-2, TB
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UT gan HepG2, TB UT phoi LNCaP va TB UT v MCF7. Két qua duoc théng ké &
Bang 3.1.

Theo d6, chi c6 CM2 va CM5 cd hoat tinh GBTB trén ca 05 dong TB UT
thir nghiém. Cac hop chat khac khdng c6 biéu hién hoat tinh & ndng d6 da duoc thu
nghiém.

3.2.2. Két qud ddnh gid hoat tinh gdy dgc té bao ung thw ciia cac hep chat tir loai
Comanthus delicata
Bang 3.2. Két qua danh gia hoat tinh gay doc TB UT cua cac hop chat tir loai

Comanthus delicata

1Cs0 (ULM)

Mau thir KB SK-Mel-2 HepG2 LNCaP MCF7
CD1 52,20+6,01 | 44,45+2,86 | 55,5345,16 | 54,53+1,82 | 64,28+2,03
CD2 - 11,99+0,69 - - 14,90+2,25
CD3 - 47,03+2,66 - - -
CD4 80,12+3,54 | 8,51+0,98 | 79,03+2,29 | 63,57+2,69 | 39,98+4,47
CD5 - 38,15+4,24 - - -
CD6 - 12,03+0,54 - - _
CD7 - 11,68+0,88 - - 25,76+3,85
CD8 - 10,49+1,25 - - 84,49+7 .24
CD9 - 36,01+2,08 - - _

CD10 - 31,46%3,36 - - 60,26+2,81
CD15 - 76,9245,85 - - -
CD16 - 74,53+7,27 - - -
CD17 - 64,78+1,97 - - -
CD18 - - - - -
CD19 - 49,96+1,74 - - -
CD20 - 61,98+1,45 - 20,29+2,43 -
CcD21 - 70,05+4,62 - 66,16+1,26 -
CD22 - 68,86+4,73 - 54,64+4,14 -
CD23 - - - - -
Ellipticine* 1,46+0,12 1,22+0,12 1,63+0,16 1,67+0,16 1,42+0,16

“* - doi chitng dong; “-”: khong cé hogt tinh
23 hop chat tir loai hué bién Comanthus delicata da dugc danh gia hoat tinh
GDTB in vitro trén 05 dong TB UT & nguoi 1a TB UT biéu md KB, TB UT da SK-
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Mel-2, TB UT gan HepG2, TB UT phdi LNCaP va TB UT vi MCF7. Két qua duoc
thng ké trong Bang 3.2.

Theo @6, CD1 va CD4 cé hoat tinh GDTB trén ca 05 dong TB UT thu
nghiém; c&c hop chat CD2, CD7, CD8, CD10 thé hién hoat tinh GDTB trén 2 dong
TB UT thtr nghiém SK-Mel-2 va MCF7; céc hop chat CD19, CD20, CD21, CD22
thé hién hoat tinh GDTB trén 2 dong TB UT thtr nghiém SK-Mel-2 va LNCaP; céc
hop chat CD3, CD5, CD6, CD9, CD15, CD16, CD17, CD19 chi thé hién hoat tinh
GDTB chon loc trén dong TB UT da SK-Mel-2; hai hop chat con lai CD18 va
CD23 khong thé hién hoat tinh véi ca 05 dong TB UT thir nghiém.

Cac hop chat CD11 (trang CM4), CD12 (tring CM6), CD13 (tring CM7),
CD14 (tring CMZ2) la céc hop chéat phan lap tir loai Capillaster multiradiatus da
dugc danh gia va trinh bay ¢ muc 3.2.1.

3.2.3. Nghién citu co ché gdy dic té bao ung thw ciia CD7
3.2.3.1. Pdnh gid khd ndng cam 1ng apoptosis trén dong té bao SK-Mel-2 cia CD7

Két qua thu duoc ¢ Bang 3.3 va Hinh 3.3 chi ra ti Ié té bao apoptosis som va
mudn da thay d6i dudi tac dong caa CD7.

Bang 3.3. Ti 1& cac loai té bao apoptosis dudi tac dong cua CD7 trén dong té bao
SK-Mel-2

} _ % té bao % té bao % té bao % té bao
Mau thi nghiém , ) ) )
song apoptosis sém | apoptosis mudn hoai tir
Péi chitng am (DMSO) 91,22 0,51 0,43 7,84
CD7 (100 uMm) 20,85 67,20 10,98 0,97
CD7 (20 uM) 51,67 39,42 6,41 2,50
CD7 (4 uM) 60,60 23,93 10,63 4,83
Camptothecine* (1uM) 35,91 54,50 6,06 3,53

“*»- doi chitng dirong
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Hinh 3.3. Tac dong cua CD7 dén apotosis ¢ té bao SK-Mel-2 thong qua Kit

Annexin V-FITC va Pl (Truc x la mac @ nhuém mau Annexin V-FITC, truc y la

murc d6 nhudém mau PI tinh theo don vi Log)

3.2.3.2. Banh gia kha nang kich thich san sinh caspase-3 cua CD7

3
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S6 Ian ting hoat lwc caspase 3
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179
*
1.45
’ 1.22
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Hinh 3.4. Kha ning kich thich san sinh caspase-3 trong té bao SK-Mel-2 dudi
tac dong cia CD7; (*P<0,05; **P<0,01 so vdi doi ching am)
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S6 lan kich thich tao ra caspase-3 cua CD7 va cac mau d6i chimg dugc chi ra
¢ Hinh 3.4. Theo d6, CD7 c6 kha nang cam tng TB UT da SK-Mel-2 san sinh
caspase-3.

3.3. Két qua danh gia hoat tinh wc ché san sinh NO
3.3.1. Két qud danh gia khd nding e ché sinh NO cia cac hep chdt tir loai
Capillaster multiradiatus

Hoat tinh tc ché sinh NO cua 08 hop chat tir loai Capillaster multiradiatus
duoc thé hién trong Bang 3.4. Két qua cho thidy CM1, CM2, CM3, CM4, CM5 va
CMT7 thé hién hoat tinh tc ché sinh NO. Trong khi CM6 va CM8 khdng thé hién
hoat tinh.

Bang 3.4. Két qua danh gia kha ning uc ché sinh NO cia cac hop chat tr loai

Capillaster multiradiatus

Ky hiéu chat Gia tri 1Cso (UM)
CM1 5,89 + 0,11
CM2 12,02 + 0,45
CM3 20,89 + 0,76
CM4 13,18 + 0,15
CM5 19,05 + 0,32
CM6 -

CM7 16,98 + 0,98
CM8 -
Cardamonin* 2,59+0,18

“*. 461 chitng dwong; “-”: khéng cé hoat tinh
3.3.2. Két qua ddnh gid kha néng wc ché sinh NO cia cac hgp chdt tir loai
Comanthus delicata
Hoat tinh @c ché sinh NO cua 23 hop chat tir loai Comanthus delicata dugc
thé hién trong Bang 3.5. Theo d6, CD3, CD4, CD6, CD7, CD8 va CD23 thé hién
hoat tinh wc ché sinh NO. Trong khi d6, cac hop chat con lai déu khong thé hién
hoat tinh.
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Bang 3.5. Két qua danh gia kha ning uc ché sinh NO cua cac hop chat tir loai

Comanthus delicata

Ky hiéu chat Gia tri 1Cso (UM)
CD1 -
CD2 -
CD3 63,55+4,08
CD4 36,18+2,98
CD5 -
CD6 24,98+1,13
CD7 55,442 77
CD8 31,25+3,09
CD9 -
CD10 -
CD15 -
CD16 -
CD17 -
CD18 -
CD19 -
CD20 -
CD21 -
CD22 -
CD23 60,33+2,82
L-NMMA* 2,59 0,18
“*. 461 chitng dwong; “-”: khéng cé hoat tinh
Cac hop chat CD11 (tring CM4), CD12 (tring CM6), CD13 (triing CM7),
CD14 (truing CMZ2) la cac hop chit tir loai Capillaster multiradiatus da duoc danh

gié hoat tinh va trinh bay & muc 3.3.1.
3.3.3. Két qud ddnh gid sw irc ché biéu hign iINOS va COX-2 ciia CM1

Két qua danh gia su uc ché biéu hien COX-2 va iNOS trong c4c té bao
RAW264.7 duoc chi ra & Hinh 3.5. Theo d6, CM1 c6 tac dong Ién sy biéu hién cua
COX-2 va iNOS trong té bao RAW264.7 duoc kich thich bang LPS.



LPS (Img/mL) - + + + +
CMIuM) 0 0 1 3 10
—
iNOS . — —
COX.2 s B K =
Thibuiin “.--

Hinh 3.5. Anh huong cia CM1 ¢ 1, 3 va 10 uM dén sy biéu hién cua protein
iINOS, COX-2 trén dong té bao RAW264.7 duoc kich thich bang LPS
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CHUONG 4. BAN LUAN KET QUA NGHIEN CUU

4.1. Xac dinh cau tric hoa hoc cac hep chiat
4.1.1. Xdc dinh cdu trac héa hec ciia cac hep chat tir loai hué bién Capillaster
multiradiatus (Linnaeus, 1758)
4.1.1.1. Hop chat CM1: Capillasterquinone A (chat méi)
Hop chat CM1 nhan duoc & dang chat bot mau d6. Phdé HR-QTOF-MS cua
CM1 c6 pic ion tai m/z 341,0998 [M+H]" (TTLT cho Ci9H1706*, 341,1014) va
363,0818 [M+Na]* (TTLT cho ion Ci9H1sNaOs*, 363,0839) cho phép xac dinh
CTPT la C19H160es.

Hinh 4.1. CTHH va twong taic HMBC quan trong cia CM1

Ph6 'H-NMR cia CM1 cho thay c4c pic cua 4 proton vong thom c6 tuong
tac meta véi nhau [sn 7,17 (H-2), 7,51 (H-4), 7,10 (H-5) va 6,54 (H-7), 1H, br s], 3
nhém metylen [s4 3,96 (2H, s, H-1"), 2,54 (2H, t, J = 7,5 Hz, H-3") va 1,52 (2H, m,
H-4')] va mot nhém metyl & ¢au mach [s4 0,86 (3H, t, J = 7,5 Hz, H-5)].

Ngoai ra, trén pho *C-NMR va HSQC cuia chat CM1 chi ra sy ton tai cua 19
cacbon gom cé 4 nhom metin vong thom, 3 nhém metylen, 1 nhém metyl va 11
cacbon bac bén [trong d6 c¢6 3 nhom keton tai oc 189,15 (C-9), 181,60 (C-10) va
206,74 (C-2)]. Cac gia tri phd 'H- va BC-NMR cua chat CM1 tuong dong céc gia
tri cua 3-propyl-1,6,8-trinydroxy-9,10-anthraquinone [88] ngoai trir mot sé khéc
biét ¢ cac tin hiéu caa mach nhanh (Bang 4.1). Tuong tac HMBC cua H-4 véi C-10;
H-1' véi C-2, C-3, C-4 va C-2'; H-4' véi C-2' va H-5' véi C-3' va C-4' cho théy vi tri
gan cia mach nhanh tai C-3 va nhom keton C-2'. Phan tich cu thé cac tin hiéu
HMBC khac cho phép xac dinh CTHH cuaa CM1 la 3-(2'-one-n-pentyl)-1,6,8-
trihydroxy-9,10-anthraquinone, mét hep chat méi va dwuoc goi tén la

capillasterquinone A.
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Bang 4.1. Gia tri phé NMR caa CM1

] . E HMBC
¢ S oc Dang pic (J = Hz) (H— C)
1 163,6 161,08 -
2 1247 125,20 717brs 1,4, 9, 1'
3 154,2 144,66 -
4 121,2 121,05 7,51 brs
da 134,7 132,75 -
5 109,1 109,57 7,10 br s 6,7,9, 10
6 166,6 166,10 -
7 110,1 107,92 6,54 br s 5,6, 8, 8a
8 167,2 164,59 -
8a 110,5 108,50 -
9 191,9 189,15 -
9a 115,0 114,20 -
10 183,2 181,60 -
10a 136,9 135,07 -
1 39,2 4831 3,96 s 2.3,4,2
2' 24.8 206,74 -
3’ 14,0 43,96 2,54 1 (7,5) 2'
4’ 16,54 1,52 m 2
5’ 13,47 0,861t (7,5) 3,4

3¢ cua 3-propyl-1,6,8-trihydroxy-9,10-anthraquinone trong CD3OD [88], °do trong DMSO-ds, 125 MHz,
9500 MHz.

4.1.1.2. Hop chat CM2: Capillasterquinone B (chdat méi)

Céc gia tri pho 'H- va 3C-NMR cua CM2 tuong dong Véi cac gia tri phd
tuong tng cua 3-propyl-1,6,8-trihydroxy-9,10-anthraquinone [88] ngoai trir su cho
thdy cac pic cia ba nhom metin vong thom [&c 128,4 (C-2), 108,5 (C-5) va 108,2
(C-7)/on 7,25 (1H, s, H-2), 7,18 (1H, br s, H-5) va 6,60 (1H, br s, H-7)] va mét
cacbon vong thom gin véi oxi [ 156,44 (C-4)] trén cac pho cua CM2 thay cho
c4c tin hiéu cua 4 nhom metin vong thom & hop chat 3-propyl-1,6,8-trihydroxy-
9,10-anthraquinone. Piéu nay ciing duoc khang dinh bang phé HR-QTOF-MS Vi
su cO mat cuaa pic ion tai m/z 315,0863 [M+H]" (TTLT cho ion Ci7H1506",
315,0863) twong ttng v&i CTPT cia CM2 1a C17H140e.

Tuong tac HMBC cua H-1' v4i C-2, C-3 va C-4 cling véi tuong tac xa 4J cua
H-2 v6i C-9 ma khong co tuong tac 3J caa H-2 véi C-10 cho thay cho vi tri nhém
OH xuét hién thém tai C-4. Phan tich cu thé cac tin hiéu HMBC khac (Bang 4.2)
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chiang minh CTHH cia CM2 la 3-propyl-1,4,6,8-tetrahydroxy-9,10-anthraquinone,

mot hep chat méi va duoc goi tén 1a capillasterquinone B.

OH (0] OH

Hinh 4.2. CTHH va tuong tic HMBC quan trong cia CM2
Bang 4.2. Gia tri phd NMR caa CM2

a y 5.b HMBC

c o o dang pic JinHz)  (H — C)
1 1636 156,06 :

2 1247 12843 725 1,4, 9, 1
3 1542 14353 :

4 1212 156,44 :

4a 1347 11184 :

5 1091 10847 718 brs 6,7,9, 10
6 1666 165,78 :

7 1101 10821 6,60 br s 5, 6,8, 8
8 1672 16447 -

8a 1105 108,99 :

9 1919  187.74 :

% 1150 110,33 :

10 1832 186,38 :

10a 1369 13488 :

1 39,2 31,15 2,64 br t (7,5) 2.3,4,2,3
> 24.8 21,45 1,63 m 3,1, 3

3 14,0 13,66 0,94t (7,5) 1,2

35c cua 3-propyl-1,6,8-trihydroxy-9,10-anthraquinone trong CD3OD [88], °do trong DMSO-ds, 125 MHz,
9500 MHz.

4.1.1.3. Hop chat CM8: Capillasterolide (chat méi)

(CHy)é OMe

Hinh 4.3. CTHH cua CM8
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Hop chat CM8 nhan duoc & dang chat dau khéng mau. Trén phd H va 3C
NMR cua CM8 cho thiy céc pic caa 2 nhém cacbonyl, mot ndi déi bi thé hoan
toan, mot cacbon bac 4 mang oxy, hai nhom tert-metyl, mét nhom metoxi va cac
nhom metilen cua mot mach dai.
Bang 4.3. Gia tri phd NMR caa CM8

a be SpPd HMBC
c dc oc dang pic (J = Hz) (H—> C)
1 173,2 174,54 -
2 159,2 160,38 -
3 125,7 125,69 -
4 108,1 109,18 -
5 36,9 36,95 1,77 m/1,97 m
6 24,1 24,08 1,15m/1,31 m
7-12 30,64 30,49 1,31 brs

30,57 30,46 1,31 brs

30,54 30,31 1,31 brs

30,51 30,15 1,31 brs
13 26,0 26,02 1,62 m
14 34,8 34,81 2,33t (7,5) 13,15
15 176,1 176,06 -
16 8,2 8,22 1,80d (1,0) 2,3,4
17 10,8 10,79 1,95d (1,0) 1,2,3
OMe 52,0 51,94 3,675 15

%3¢ cua 13-(2-hydroxy-3,4-dimethyl-5-oxo-2,5-dihydrofuran-2-yl) tridecanoic acid methyl ester [89], °do
trong CD30D, ¢125 MHz, 500 MHz,

So sanh gia tri pho *C NMR cua CM8 vai cac gid tri twong tng cua 13-(2-
hydroxy-3,4-dimethyl-5-0xo0-2,5-dihydrofuran-2-yl) tridecanoic acid methyl ester
[89] cho thay su phl hop hoan toan & toan bo cac vi tri. Tuy nhién, xem xét gia tri
tich phan cua céc proton metilen mach dai tai o4 1,31 (12H, br s, H-7 dén H-12) cho
phép du doan mach cacbon no & CMS8 ngin hon so voi 13-(2-hydroxy-3,4-
dimethyl-5-ox0-2,5-dihydrofuran-2-yl) tridecanoic acid methyl ester hai nhém
metilen. Nhan dinh nay dugc khang dinh bang phd HR-QTOF-MS véi céc pic ion
Xuat hién tai m/z 349,1991 [M+Na]* (TTLT cho ion CisH3NaOs*, 349,1985) va
675,4079 [2M+Na]* (TTLT cho ion CssHeoNaO1o*, 675,4079), twong tng vai CTPT
C18H300s. Nhu vay, CTHH cua CM8 dugc ching minh la 11-(2-hydroxy-3,4-
dimethyl-5-oxo-2,5-dihydrofuran-2-yl) undecanoic acid methyl ester, mot hgp chat

méi va dugc goi tén la capillasterolide.
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4.1.1.4. Xdc dinh cdu trac hda hoc cuia cac hop chat khac

Bang cach twong tu nhu di thuc hién néu trén, két hop cac gia tri phd mot
chiéu, hai chiéu va so sanh véi cac gia tri da cong bd, cac chat con lai tir hué bién
Capillaster multiradiatus duoc xac dinh la: 3-(2'-hydroxy-n-pentyl)-1,6,8-
trinydroxy-9,10-anthraquinone (CM3) [90-92], 3-propyl-1,6,8-trihydroxy-9,10-
anthraquinone [88, 91, 92] (CM4), 3-(trans-prop-1'-enyl)-1,6,8-trihydroxy-9,10-
anthra-quinone  (CM5) [93], 3-(1'-hydroxypropyl)-1,4,6,8-tetranydroxy-9,10-
anthraquinone (CM©6) [90], 3-(1'-hydroxypropyl)-1,6,8-trihydroxy-9,10-
anthraquinone (CM7) [88, 92]. Hop chat 3-(trans-prop-1'-enyl)-1,6,8-trihydroxy-
9,10-anthraquinone da thu nhan duogc tir san pham phu cua qua trinh tong hop hitu
co [93], tuy nhién trong nghién cau cua luan &n CMS5 lan dau dugc phan lap tu
thién nhién va céc sé liéu pho *H- va 13C-NMR day du cua hop chat nay dugc ghi
nhan.
4.1.2. Xdc dinh cdu tric hoa hec ciia cac hep chdt tie loai hug bién Comanthus
delicata (AH Clark, 1909)
4.1.2.1. Hop chat CD1: Delicapyron A (chat méi)

Hinh 4.4. CTHH va tuong taic HMBC quan trong cua CD1
Hop chat CD1 duoc tach sach dudi dang chat bot mau vang dam, CTPT cua
CD1 duoc khang dinh 1a CssH32010 dua vao phd HR-QTOF-MS véi pic ion [M+H]*
tai m/z 613,2076 (TTLT cho ion C3sH33010" la 613,2068).
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- S oo S HMBC
¢ Dang pic (J = Hz) (H— C)
2 171,18 -
3 106,04 6,00 s 2,4,4a,11
4 183,51 -
da 102,70 -
5 162,13 -
5a 107,06 -
6 158,56 -
7 96,98 6,63 s 54,6, 8,9
8 156,69 -
9 109,74 -
9a 139,53 -
10 98,08 7,55s 4a, 5, 5a, 9, 9a,
10a
10a 152,07 -
11 35,00 2,511 (7,0) 2,12,13
12 19,20 1,58 m 2,11,13
13 13.17 0,851 (7,0) 11,12
5-OH - 14,56 s 4, 4a, 5, 5a
6-OMe 55,52 3,855 6
CH: 19,67 4,38s 8,9, 9,5, 6 6a
2' 170,13 -
3 109,22 6,49 s 2', 4, 4a’, 11’
4’ 182,22 -
4a’ 106,67 -
5 152,24 -
6’ 113,38 -
6a’ 139,92 -
7 99,93 7,06 d (2,0) 6',6a’, 8,9, 10a’
8’ 159,28 -
9’ 96,87 6,45d (2,0) 7',8, 10, 10a’
10’ 154,46 -
10a’ 103,21 -
10b’ 159,63 -
11’ 35,18 2,721 (7,0) 2',12', 13
12’ 19,24 1,79 m 2',11', 13
13’ 13,19 0,94t (7,0) 11,12’
5’-OH - 14,10 s 4' 4a', 5, ba'
8’-OMe 55,86 3,84s 8’

*do trong DMSO-Gs, 150 MHz, %600 MHz.
Trén ph6 *H-NMR cua CD1 cho thay tin hiéu hai proton hydroxy [é4 14,10

va 14,56, mdi tin hiéu 1H, s], bén proton vong thom bi cd 1ap [d4 6,00, 6,49, 6,63
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va 7,54, mdi tin hiéu 1H, s], hai proton thom tuong tac meta [+ 6,45 va 7,06, moi
tin hiéu 1H, d, J = 2,0 Hz], hai nhom metoxi [ou 3,84 va 3,85, mdi tin hiéu 3H, s],
nam nhom metilen [on 4,38 (2H, s), 2,72 (2H, t, J = 7,0 Hz), 2,51 (2H,t,J=7,0
Hz), 1,79 (2H, m) va 1,58 (2H, m)] va hai nhém methyl & cudi mach [4 0,85 va
0,94, mdi tin hiéu 3H, t, J = 7,0 Hz)]. Phé *C NMR va HSQC xéc nhan 35 cachon,
bao gom 2 nhom metoxi, 2 nhém metyl, 5 nhdm metilen, 6 nhdm metin va 20
cacbon khdng lién két vai hydro (c6 2 nhém keton tai & 182,2 va 183,5).

Sy xuat hién hai nhanh n-propyl dia trén co s& cc twong tac & phé HMBC.
Dir kién nhan duoc goi ¥ cho mot din xuat bisnaphthopyrone, twong tu nhu
benzo[g]chromenone dimer 9,9'-oxybis-neocomantherin da phéat hién tur loai hué
bién Papua New Guinean Comantheria rotula [94, 95]. Gia tri phd *C NMR cua
don vi ciu tric tha nhat (Bang 4.4) tuong dong cac gia tri tuong ung cua 5,8-
dihydroxy-6-methoxy-2-propyl-4H-naphtho[2,3-b]pyran-4-one, ngoai viéc cé mot
cacbon bac bén thudc vong thom & hop chat CD1 thay cho mot nhém metin thuoc
vong thom & hop chat 5,8-dihydroxy-6-methoxy-2-propyl-4H-naphtho[2,3-b]pyran-
4-one cho thay cau tric khung naphthopyrone thang. Céc twong tic HMBC cuia H-3
(6 6,00) voi C-2 (6¢ 171,18), C-4 (& 183,51), C-4a (6¢c 102,70) va C-11 (&c 35,00)
va cua H-13 (4 0,85) vai C-11 (6 35,00) va C-12 (6c 19,20) ching minh chinh
X&c cau trac lién két n-propyl y-pyrone. Proton hydroxy tai o4 14,56 c6 tuong tac
HMBC véi C-4 (6c 183,51), C-4a (&c 102,70), C-5 (oc 162,13) va C-5a (6c 107,06)
xac dinh vi tri caa proton nay tai C-5.

Vi tri cua H-10 (8u 7,54) duoc gan bang twong tic HMBC cua H-10 véi C-
4a. Cac vi tri cua proton H-7, 6-OMe va cacbon C-9 duoc chirng minh bang tuong
tdc xa HMBC cua 6-OMe (6n 3,85) v6i C-6 (&c 158,56), H-7 (o1 6,63) véi C-ba
(107,06) va C-6 (oc 158,56) va cua H-10 (on 7,54) véi C-9 (oc 109,74). Ngoadi ra,
gia tri pho 3C NMR cuia don vi cau truc thir hai (bang 4.4) twong dong cac gia tri
trong ng cua comaparvin [96], ngoai viéc cd mot cacbon bac bdn thudc vong
thom & CD1 thay cho mot nhém metin thugc vong thom & comparvin, cho thay ciu
trdc nappthopyrone goc. Su xuat hién cua 2 proton thom twong tac meta & don vi
cau trdc thir hai cho phép du doan cacbon bac 4 xuat hién thém tai C-6". Nhan dinh

nay dugc chirng minh qua tuong tac HMBC cua proton 5'-OH (on 14,10) va H-7'
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(on 7,06) vai C-6" (oc 113,38). Vi tri cia nhdm metoxi tai C-8' dwoc chitng minh
qua trong tic HMBC cta H-7' (84 7,06) va 8’-OMe (4 3,84) véi C-8' (& 159,28).
Cudi cung, vi tri lién két giira hai don vi naphthopyrone véi nhau théng qua mot
nhom metylen ¢ C-9 va C-6' dugc gan qua cac tuong tic xa HMBC cua proton cua
nhom metilen tai (61 4,38) vai C-8 (oc 156,69), C-9 (oc 109,74), C-9a (oc 139,53),
C-5' (& 152,24), C-6' (&c 113,38) va C-6a’ (&c 139,92). Tur ¢4 dit kién da néu, CD1
dugc chieng minh 12 mét hep chit méi va duoc goi tén 1a delicapyron A.
4.1.2.2. Hop chat CD2: Delicapyron B (chat méi)

CTPT cua CD2 duoc chitng minh trang khop véi CD1 dya trén phé HR-
QTOF-MS vai pic ion [M+H]* ¢ m/z 613,2073 (TTLT cho ion CszsH33010" la
613,2068). Cac gia tri pho 'H va 3C NMR cua CD2 tuong dong cac gia tri twong

ing cia CD1 cho thay hop chat nay ciing 1a mot dan xuat bisnaphthopyrone.

Hinh 4.5. CTHH va tuwong tic HMBC quan trong cua CD2

Xem xét cac tin hiéu trén phd HMBC xac dinh sy xuat hién caa 2 proton
thom tuong tac meta H-7 va H-9 & don vi cau tric naphthopyrone thang véi su ghi
nhan cac twong tac caa proton 5-OH (4 15,01), H-7 (6H 6,45) va H-9 (61 7,09) voi
C-5a (oc 106,71) va cua H-9 vai C-10 (oc 108,64). Vi tri caa nhdm metoxi tai C-6
cta don vi naphthopyrone nay dugc chang minh bang twong tac HMBC cua proton
6-OMe (o 3,83) va H-7 (4 6,45) véi C-6 (& 161,23).

O don vi naphthopyrone gdc, vi tri cia proton vong thom H-6' (4 6,81)
dugc gan bang twong tic HMBC cuia proton hydroxy 5’-OH (84 12,62) véi C-6' (&c
101,69). Proton vong thom H-9" (o1 6,66) dugc gan qua tuwong tac HMBC cua no
véi cacbon C-10a’ (oc 103,58).
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- S oo Sre HMBC

¢ Dang pic (J = Hz) (H— C)
2 171,01 -
3 105,72 6,08 s 2,4,4a,11
4 184,02 -
4a 102,51 -
5 161,15 -
5a 106,71 -
6 161,23 -
7 97,08 6,45d (2,0) 53, 6, 8,9
8 159,90 -
9 98,92 7,09.d (2,0) 5a, 7, 8, 10
%9a 139,96 -
10 108,64 -
10a 157,19 -
11 35,34 2,391 (7,0) 2,12,13
12 20,04 1,50 m 2,11,13
13 13,40 0,86t (7,0) 11,12
5-OH - 15,01 s 4, 4a, 5, 5a
6-OMe 55,75 3,83s 6
CH2 21,34 4,45s 9a, 10, 10a, 6a’, 7,

g
2' 170,34 -
3’ 109,28 6,39 s 2', 4, 4a’, 11’
4' 181,89 -
4a’ 107,01 -
5 155,07 -
6’ 101,69 6,81s 4' 4a’, 5, 6a’, 7,
10a’

6a’ 139,20 -
7' 109,67 -
8’ 149,73 -
9 96,84 6,66 s 7', 10, 10a’
10’ 157,04 -
10a’ 103,58 -
10b’ 155,78 -
11’ 35,24 2,71t (7,0) 2',12', 13
12’ 19,17 1,80 m 2',11', 13
13’ 13,19 0,951 (7,0) 11', 12’
5'-OH - 12,62 s 4' 4a', 5, ba’
10-OMe 55,75 3925 10

ado trong DMSO-ds, ®150 MHz, 600 MHz.
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Cubi cung, cac twong tic xa HMBC nhén duogc cua cac proton H-9' (54 6.66)
va 10'-OMe (6n 3,92) vai C-10" (6c 157,04) cung vai cac tuong tac ciia Cac proton
nhom metilen (o1 4,45) vai C-9a (oc 139,96), C-10 (oc 108,64), C-10a (oc 157,19),
C-6a’ (oc 139,20), C-7' (6c 109,67) va C-8' (oc 149,73) ching minh nhom metoxi
tai C-10’ va lién két giira hai don vi naphthopyrone qua cau metilen tai cc vi tri C-
10 va C-7' (Hinh 4.15). Nhu vay, hop chiat CD2 duoc ching minh 1a mét hop chat
mai va dugc goi tén la delicapyron B.
4.1.2.3. Hop chat CD3: Delicapyron C (chat méi)

Hop chat CD3 nhan dugc ¢ dang bot mau vang véi CTPT 1a Ci7H1606 duoc
tinh bang phdé HR-QTOF-MS véi pic ion [M+H]* tai m/z 317,1028 (TTLT cho ion
Ci17H1706* 12 317,1020).

Bang 4.6. Gia tri phd NMR cua CD3

- e 5 HMBC

¢ Dang pic (J = Hz) (H— C)
2 170,02 -
3 108,76 6,40 s 2,4,4a, 11
4 182,33 -
da 107,30 -
5 145,19 -
6 133,46 -
6a 135,52 -
7 94,61 6,76 d (2.5) 6,8, 9, 10
8 160,33 -
9 100,76 6,45 d (2,5) 7,8, 10, 10a
10 158,04 -
10a 102,81 -
10b 152,17 -
11 35,22 2721 (7,0) 23,12, 13
12 19,15 1,83 m 2,11, 13
13 13,23 0,95 (7,0) 11,12
5-OH - 12,96 s 43,5, 6
6-OMe 59,34 3,825 6

*do trong DMSO-Gs, 125 MHz, %500 MHz.

Cac dir kién phé NMR n6 cho thdy mét dan xuat naphthopyrone géc, mot
I6p chat chinh tir cac loai hué bién thuoc gibng Comanthus [73, 96, 97]. Cac gi4 tri
phd *H va 3C NMR cua CD3 tuong ddng céc gi tri ciia 6-methoxycomaparvin [96,
97], ngoai viéc mat di cac pic ctia mot nhom metoxi. Vi tri cia nhém metoxi con lai

tai C-6 duoc gan dua trén phd HMBC vai cac tin hiéu nhan duoc cua céc proton H-
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7 (on 6,76), 5-OH (on 12,96) va 6-OMe (S 3,82) Véi C-6 (& 133,46). Nhu vay,

CD3 duoc chirng minh 1a mét hgp chat méi va duoc goi tén 1a delicapyron C.

OMe
Hinh 4.6. CTHH va tuwong tic HMBC quan trong cua CD3
4.1.2.4. Hop chat CD4: Delicapyron D (chat méi)

Cac gié tri phd *H va 3C NMR cua CD4 ciing tuong dong cac gia tri tuong
ung cua 6-methoxycomaparvin [96, 97], ngoai viéc cd mot nhédm oximetin tai oc
63,90 (CH)/on 4,26 (1H, m) ¢ CD4 thay cho mot nhom metilen ¢ 6-
methoxycomaparvin. Piéu nay ciing duoc khang dinh bang phé HR-QTOF-MS véi
pic ion [M+H]" tai m/z 347,1134 (TTLT cho ion C1gH1907*, 347,1125), tuong rng
vai CTPT la CigH1807.

OMe

Hinh 4.7. CTHH va tuong tdc COSY (—) va HMBC (—) quan trong cua CD4

So sanh gia tri phd 1*C NMR phan nhanh bén cia CD4 véi céc gia tri trong
ung cua 2-(2'-hydroxypropyl)-5-methyl-7-hydroxychrome [98] goi y vi tri cua
nhoém OH xuét hién thém tai C-12. Ngoai ra, cic twong tac trén phd COSY cua Ho-
11/H-12/H3-13 va twong tic HMBC cua proton H-13 (on 1,20) véi céc cacbon C-11
(oc 43,58) va C-12 (&c 63,90) chirng minh chinh x&c vi tri caia nhém oximetin C-12
(hinh 3.3.2.4.b). C4u hinh R tai C-12 dwgc xac dinh trén co sd d6 quay cuc cua CD4
([a]p® + 16, trong MeOH), phil hop véi gia tri TTLT cho ddng phan R ([a]o + 24,
trong MeOH) va nguoc véi gia tri TTLT cho déng phan S ([a]o — 24, trong MeOH),



sir dung ham tinh toan B3LYP/6-31g(d,p) cho MeOH vaéi mo hinh IEFPCM (dung

phdn mém tinh toan lwong ta: Gaussianl6W, Revision C.01, Gaussian, Inc,

Wallingford, CT). Nhu vay, hop chat CD4 dugc chitng minh 1a mét hop chat moi

va duoc goi tén la delicapyron D.
Bang 4.7. Gia tri phd NMR cua CD4

a b c.d OH"* HMBC
¢ o oc dc Dang pic(J=Hz) (H— C)
2 170,1 168,37 -
3 108,7 110,00 6,42 s 2,4a, 11
4 182,1 182,41 -
da 107,5 107,72 -
5 145,8 145,75 -
6 133,5 133,49 -
6a 1354 135,39 -
7 95,3 95,33 6,91d (2,0) 6, 8,9, 10a
8 160,2 160,29 -
9 975 9759  653d(20) 7.8, 10, 10a
10 159,4 159,42 -
10a 103,1 103,07 -
10b 151,5 151,60 -
11 42,7 35,2 43,58 2,80 m 2,3,12,13
12 64,0 19,1 63,90 4,26 m
13 23,2 13,3 23,35 1,20d (6,0) 11,12
5-OH - 13,10 s 4a, 5, 6
6-OMe 59,4 59,45 3,845 6
10-OMe 55,9 56,01 3,94 s 10

33c phan nhanh 2'-hydroxypropyl cua 2-(2'-hydroxypropyl)-5-methyl-7-hydroxychrome trong DMSO-ds
[98], P8¢ ctia 6-methoxycomaparvin trong DMSO-ds [99], °do trong DMSO-dg, 9125 MHz, 500 MHz.
4.1.2.5. Hop chat CD5: Delicapyron E (chat méi)

CTPT cta CD5 duoc khang dinh 1a C22H240s bang pho HR-QTOF-MS voi
pic ion [M+H]* tai m/z 417,1553.

Hinh 4.8. CTHH va tuong taic HMBC quan trong cia CD5
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Céac gia tri phé 'H va 3C NMR cua CD5 tuong dong céc gia tri cua 6-
methoxycomaparvin-5-methyl ether [73], ngoai trir s xuat hién cia mot cacbon bac
bon gin véi oxi [&c 73,69], mot nhom ketone [Sc 199,58] va mot nhanh 2-
oxopropyl [6c 54,20 (CHy2), 208,46 (C) va 30,52 (CH3)/én 4,02 (1H, d, J = 16,5 Hz),
3,60 (1H, d, J = 16,5 Hz) va 2,05 (3H, s)] & CD5 thay thé cho mét cachon metin va
mét cacbon bac bén thudc vong thom & hop chat 6-methoxycomaparvin-5-methyl
ether.

Bang 4.8. Gia tri phd NMR cua CD5

a b cd SHoe HMBC
C S oc oc Dangpic(J=Hz) (H—>C(C)
2 165,9 170,84 -
3 111,2 111,23 6,19 s 2,4,4a,5,11
4 175,7 179,22 -
4a 113,5 120,15 -
5 146,0 156,48 -
6 142,6 150,97 -
6a 134,2 144,86 -
7 77,6 96,3 73,69 -
8 1985 1597 199,58 -
9 97,0 99,5 100,42 582s 7, 8, 10, 10a,
10b
10 170,9  159,2 170,90 -
10a 109,9 106,7 115,21 -
10b 1615 152,8 152,56 -
11 34,7 36,74 2,70t (7,5) 2,3,12,13
12 19,1 21,02 1,87 m
13 13,3 13,71 1,07t (7,5) 11,12
14 57,7 54,20 3,60 d (16,5) 7,8,9,15
4,02 d (16,5)
15 205,0 208,46 -
16 32,1 30,52 2,055 14,15
5-OMe 61,4 62,27 3,935 5
6-OMe 60,9 62,66 3,985 6
10-OMe 56,1 57,52 4,06 s 10

3¢ cua bennepyron A trong acetone-ds [100], "¢ cua 6-methoxycomaparvin-5-methyl ether [73], °do trong
CD;0D, 9125 MHz, €500 MHz.

So sanh gié tri phd 'H va 3C NMR cua CD5 véi cac gia tri cua bennepyron
A [100] cho phép goi ¥ vi tri caa cachon bac bén gan véi oxi C-7, nhém ketone C-8
va nhanh 2-oxopropyl tai C-7. Nhan dinh nay duoc minh ching bang cac twong tac
xa HMBC cua H-9 véi C-7, C-8, C-10, C-10a va C-10b va cac tin hiéu cua H-14
v6i C-6a, C-7 va C-8 (Hinh 4.18). Hop chit CD5 khong c6 gia tri d6 quay cuc
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([¢]®p = 0 ¢ 0,05 MeOH) va phd CD cua nd khéng c6 cac hiéu tng Cotton cho
chang minh hop chat nay 1a mét hdn hop racemic. Nhu vay, hop chit CD5 duoc
ching minh 1a mot hop chat méi va duoc goi tén 1a delicapyron E.

4.1.2.6. Hop chat CD15: Delicapyron F (chat méi)

OMe

Hinh 4.9. CTHH va tuong taic HMBC quan trong cua CD15
Bang 4.9. Gia tri phd NMR caa CD15

a be P HMBC
C oc oc Dang pic (J = Hz) (H— C)
2 170,1 171,32 -
3 108,7 108,48 6,41 s 2,4,4a,11
4 182,1 182,59 -
da 107,5 107,99 -
5 145,8 145,16 -
6 133,5 133,50 -
6a 135,4 134,79 -
7 95,3 98,32 7,03d (2,5) 6, 8,9, 10a
8 160,2 159,42 -
9 97,5 108,69 7,16 d (3,5) 7,8, 10, 10a
10 159,4 152,35 -
10a 103,1 105,88 -
10b 151,5 151,21 -
11 35,2 3519  2,75t(7,0) 2,3,12,13
12 19,1 19,86 1,85 m 2,11, 13
13 13.3 1333 0,941(7,0) 11,12
5-OH - 13,00 s 4a, 5, 6
6-OMe 59,4 59,52 3,845 6
10-OMe 55,9

25 cua 6-methoxycomaparvin [99], °do trong CD3;0D, 9125 MHz, ¢500 MHz.
Hop chit CD15 nhan dugc ¢ dang bot mau vang nhat. Phoé *H-NMR cho

thay céc pic caa mot nhanh n-propyl [s4 2,75 (2H, t, J = 7,0 Hz, H-11), 1,85 (2H,
m, H-12) va 0,94 (3H, t, J = 7,0 Hz, H-13)], mot nhdm methoxy [ 3,84 (3H, s, 6-
OMe)], mét proton vong thom bi cd lap [on 6,41 (1H, s, H-2)], hai proton vong
thom tuong tac meta [on 7,03 (H-7) and 7,16 (H-9), mdi tin hiéu 1H, d, J = 2,5 Hz]
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va mot proton OH ¢4 tao lién két hydro véi nhém ketone [d4 13,00 (1H, s, 5-OH)],
cho thiy mot hop chat naphthopyrone.

Phd 3C-NMR cua CD15 cho thiy tin hiéu cua 17 cacbon véi céc tin hiéu
dac trung ctaa mot nhom ketone [oc 182,59 (C-4)], mot nhdm methoxy [oc 59,52 (6-
OMe)], mét nhanh n-propyl [o6c 35,19 (CH2, C-11), 19,86 (CH2, C-12) va 13,33
(CHs, C-13)], 12 cacbon thudc vong thom va nbi doi. Bang 4.9 gié tri pho 1*C-NMR
cua CD15 phi hop véi cac gia tri phd cua 6-methoxycomaparvin [99] ngoai sai
khac 1on tai cac vi tri xung quanh C-10. Ph6 3C-NMR cua CD15 cho thay su
chuyén dich rat manh vé vung trudng cao 1én dén 7,1 ppm tai C-10 va vé phia ving
truong thap twong ung 11,2 va 2,8 ppm tai C-10a va C-9 khi so sanh véi 6-
methoxycomaparvin [99]. Biéu nay phu hop véi hiéu tng sulfat hda trén pho 3C-
NMR va cho thay nhém OMe tai C-10 da dugc thay thé bang nhom sulphate [101].
Sy ¢6 mat cua nhom sulfate dugc chizng minh bang pho HR-QTOF-MS véi pic ion
gia phan tu tai m/z 441,0239 [M+Na]* (TTLT cho ion Ci7H1sNa20eS*, 441,0227),
tuong tng voi CTPT cua CD15 la C17H14NaOeS. Vi tri cua nhom sulfate tai C-10
cling duoc chirng minh bing cac twong tic xa HMBC ctia H-7 voi C-6 va C-8 ciing
nhu cua H-9 voi C-8 va C-10. Nhu vay, hop chat CD15 duoc ching minh 13 mot
hop chat méi va duoc goi tén 1a delicapyron F.
4.1.2.7. Hop chat CD16: Delicapyron G (chdat méi)

CTPT cua CD16 duoc x4c dinh tring véi CD15 dya trén phd HR-QTOF-MS
Vi pic ion [M+Na]* tai m/z 441,0236 (TTLT cho ion C17H1sNa:09S*, 441,0227).

Gia tri phd 'H-NMR cua CD16 twong ddng céc gié tri da cong bd cua 5,8-
dihydroxy-6,10-dimethoxy-2-propyl-4H-naphtho[2,3-b]pyran-4-one [102], ngoai
trir sy thiéu hut tin hiéu cia mot nhém methoxy. Cac tin hiéu dic trung cta 1 nhanh
n-propyl [6n 2,56 (2H, t, J = 7,0 Hz, H-11), 1,79 (2H, m, H-12) va 0,95 (3H, t, J =
7,0 Hz, H-13)], mot nhdm methoxy [8u 3,85 (3H, s, 6-OMe)], mot proton cuaa ndi
doi bi co lap [0+ 6,08 (1H, s, H-2)], hai proton thom tuong tac meta [on 6,39 (H-7)
and 7,20 (H-9), méi tin hiéu 1H, d, J = 2,0 Hz] va mot proton OH c¢6 tao lién két
hydro véi ketone [n 14,66 (1H, s, 5-OH)] dugc ghi nhan trén phé H-NMR cua
CD16. Cac tuong tac xa HMBC cua proton 5-OH (6n 14,66) véi C-4a (8¢ 102,44),
C-5 (8¢ 158,02), C-5a (6¢c 106,41); H-7 (dn 6,39) voi C-5a (6¢ 106,41), C-6 (dc
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160,28), C-8 (8¢ 159,30); H-9 (on 7,20) voi C-5a (6¢c 106,41), C-7 (d¢c 97,51), C-8
(6c 159,30), C-10 (dc 124,93); va tuong tac cua 6-OMe (6n 3,85) véi C-6 (dc
160,28) chang minh vi tri caa 02 nhém OH tai C-5, C-8 va nhom methoxy tai C-6.

OMe OH O

OSO3Na
Hinh 4.10. CTHH va tuong tac HMBC quan trong cia CD16
Bang 4.10. Gia tri pho NMR caa CD16

] . 5 HMBC
C O oc Dangpic(J=Hz) (H—C)
2 171,22 -
3 598s 105,60 6,08 s 2,4a, 11
4 183,81 -
da 102,44 -
5 158,02 -
5a 106,41 -
6 160,28 -
7 642d(20) 9751 6,39 d (2,0) 53, 6, 8, 9
8 159,30 -
9 694d(20)  97.97 7,20d (2,0) 54, 7, 8, 10
9a 136,91 -
10 124,93 -
10a 144,06 -
11 273t(7.0) 3554 2,56t (7.,0) 23,12, 13
12 1,87 19,17 1,79 m 2,11,13
13 110t(7,0)  13.38 0.95 t (7.,0) 11, 12
5-OH - 14,66 s 43, 5, ba
8-OH - 10,23s
6-OMe 3,97s 55,76 3,855 6

10-OMe  3,93s
an cua 5,8-dihydroxy-6,10-dimethoxy-2-propyl-4H-naphtho[2,3-b]pyran-4-one do trong CDCls/CD3;0OD

[102], ¢do trong DMSO-ds, 9125 MHz, £500 MHz.
Tuong tu nhu & hop chat CD15, tin hiéu 3C-NMR tai C-10 cua CD16 bj

chuyén dich rat manh vé vung trudng cao tai o 124,93 so vai tin hiéu twong tng
cua 5,6-dihydroxy-8,10-dimethoxy-2-propyl-4H-naphtho[2,3-b]pyran-4-one [73] tai
& 130.3 (C-10) chirng minh vi tri lién két caa gbc sulfate tai C-10. Nhu vay, CD16

dugc ching minh 12 mot chat méi va duoc goi tén 1a delicapyron G.
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4.1.2.8. Hop chat CD17: Delicapyron H (chdt méi)

Hop chat CD17 nhan dugc dudi dang bot mau vang sim. Phé *H-NMR cho
thdy mot dan xuat naphthopyrone véi su cho thay cac pic dic trung ctia mot nhanh
n-propyl [ 2,63 (2H, t, J = 7,0 Hz, H-11), 1,72 (2H, m, H-12) va 0,97 (3H, t, J =
7,0 Hz, H-13)], mot nhém methoxy [4 3,86 (3H, s, 6-OMe)], hai proton thudc ndi
d6i hodc vong thom bi ¢o 1ap [ 6,17 (H-2) va 7,18 (H-10), mdi tin hiéu 1H, s], hai
proton thom tuong tac meta [Su 6,73 (H-7) va 7,21 (H-9), mdi tin hiéu 1H, d, J =
2,0 Hz], va mét proton OH c6 hinh thanh lién két hydro véi ketone [64 14,85 (1H, s,
5-OH)].

Hinh 4.11. CTHH va céc teong tac HMBC quan trong cia CD17
Bang 4.11. Gia tri phd NMR cua CD17

a be Sybd HMBC
¢ O oc DangpicJ=Hz) (H— C)
2 171,62 -
3 6,08 s 106,17 6,17 s 2,4a,5,11
4 183,91 -
4a 103,94 -
5 162,07 -
5a 108,34 -
6 159,68 -
7 6,41 d 99,80 6,73d (2,0) 5a, 9
8 155,65 -
9 6,62d 106,82 7,21d (2,0) 5a,7,8,10
9a 139,81 -
10 6,97 s 101,14 7,18 s
10a 152,24 -
11 2,60 t 35,24 2,631 (7,0) 2,3,12,13
12 1,72 m 19,58 1,72 m 2,11, 13
13 0,99t (7,0) 13,30 0,97t (7,0) 11,12
5-OH 14,75 s - 1485 4a, 5, ba
6-OMe 3,89s 55,84 3,86 s 6

8y cua 5,8-dihydroxy-6-methoxy-2-propyl-4H-naphtho[2,3-b]pyran-4-one do trong DMSO-ds [70], °do
trong DMSO-ds, 9150 MHz, €600 MHz.

Phan tich so sanh cho thay gi4 tri phé H-NMR cua CD17 twong ddng cac
gid tri da cong bd cua 5,8-dihydroxy-6-methoxy-2-propyl-4H-naphtho[2,3-b]pyran-
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4-one [70]. Trén phd 3C-NMR cho thay 17 tin hiéu cacbon véi mot nhanh n-propyl
[6c 35,24 (CH2, C-11), 19,17 (CHa, C-12) va 13,38 (CH3, C-13)], mdt nhom ketone
[oc 183,81 (C-4)], mot nhoém methoxy [&c 55,84 (6-OMe)], 8 cachon bac bén va 4
cachbon metin. Phan tich cu thé céc tin hiéu trén phé HMBC chitng minh chinh xac
nhém OH tai C-5 va nhém OMe tai C-6 (Hinh 4.21). Tuong tu nhu & hop chat
CD15 va CD186, tin hiéu cacbon tai C-8 cia CD17 bi chuyén dich manh vé& ving
trrong cao tai oc 155,65 so vai tin hi¢u tuwong tng cua 5,6-dihydroxy-8,10-
dimethoxy-2-propyl-4H-naphtho[2,3-b]pyran-4-one [73] tai oc 161.6 ching minh
nhom sulfate tai C-8. Su ton tai ciia nhom sulfate ciing dwgc chang minh bang phd
HR-QTOF-MS véi pic ion gia phan tir tai m/z 425,0289 [M+Na]* (TTLT cho ion
Ci17H15Na20gS*, 425.0278), phu hop véi CTPT cua CD17 la Ci7H1sNaOeS. Tir cac
dir kién trén, CD17 duoc chung minh 1a mot hep chat méi va duoc goi tén I
delicapyron H.
4.1.2.9. Hop chat CD18: Delicaquinon A (chdt méi)

Trén pho 'H-NMR caa CD18 cho thay céc tin hiéu cia 4 proton thom tuong
tac meta [on 7,26 (1H, br s, H-2), 7,65 (1H, br s, H-4), 7,14 (1H, d, J = 2,0 Hz, H-5)
va 6,58 (1H, br s, H-7)], mot nhém oxymethine [é1 5,09 (1H, t, J = 6,5 Hz, H-1")],
mot nhdm methylene [é4 1,75 (2H, m, H-2)] va mot nhém methyl ¢ cudi mach [u
0,82 (3H, t, J = 7,0 Hz, H-3")]. Ngoai ra, trén pho 3C-NMR cho thay céc pic caa hai
nhom ketone tai & 189,35 (C-9) va 181,53 (C-10), goi Yy cho mét hop chat

anthraquinone, mot I6p chét chinh tir cac loai hué bién [94].

OH O OH

o OSO3zNa (o] OSO3Na
Hinh 4.12. CTHH va tuong tac HMBC quan trong cia CD18
Phan tich cu thé céc tin hiéu trén pho HSQC cho phép géan gié tri phd 'H-
NMR vdi céc gi tri phd 3C-NMR twong tng nhu dwa ra & Bang 4.1.2.9. Céc gia tri
phd ¥C-NMR cua CD18 twong ddng cac giad tri di dwoc cong bd cua 3-(1'-
hydroxypropyl)-1,6,8-trihydroxy-9,10-anthraquinone [88] ngoai su khac biét Ion vé
d6 chuyén dich hda hoc tai C-1'. Tin hiéu C-1' trén phé 3C-NMR cua CD18 do
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trong dung mdi DMSO-ds bi chuyén dich manh vé ving trudng thap tai &c 77,24 so
véi  tin higu twong uwng cuaa 3-(1'-hydroxypropyl)-1,6,8-trihydroxy-9,10-
anthraquinone do trong CD3sOD [88] tai & 75,4 (C-1), chitng minh cho su xuét
hién cia mot nhom sulfate tai cacbon nay [103].

Bang 4.12. Gia tri phé NMR ctia CD18

] e 500 HMBC
¢ oc oc Dangpic(J=Hz) (H—C)
1 163,6 161,08 -
2 122,3 121,66 7,26 brs 1,4,9a, 1
3 156,6 152,91 -
4 118,4 117,48 7,65 brs 2,9, 10,1’
da 134,9 132,74 -
5 110.4 109,20° 714d (2,0) 7,8a, 10
6 166,7 165,30°¢ -
7 109,1 107,89 6,58 br s 6, 8a
8 167,9 164,52 -
8a 110,5 109,10¢
9 191,7 189,35 -
9a 115,9 114,28 -
10 183,2 181,53 -
10a 136,9 135,19 -
1 75,4 77,24 5,00t (6,5) 2,3,4,2 3
2' 32,6 29,58 1,75m 3,2,3
3’ 10,2 9,19 0,821 (7,0) 1,2

35¢ cua 3-(1'-hydroxypropyl)-1,6,8-trihydroxy-9,10-anthraquinone do trong CD3;OD [88], °do trong DMSO-
ds, €125 MHz, 9500 MHz, 8¢ sb liéu duoc xac dinh bang phé HSQC va HMBC.
Sy ¢6 mat ciia nhom sulfate duoc ching minh thém bang phé HR-QTOF-MS

véi ghi nhan pic ion [M+Na]* tai m/z 439,0078 (TTLT cho ion Ci7H13Na,0O¢S*,
439,0070) twong tng voi CTPT cua CD18 la C17H13NaOgS. Cac proton H-4 va H-5
co tuong tac voi cacbon keton C-10 chitng minh nhom ketone tai C-10. Proton H-2
c6 twong tac vai C-1 va C-1' cho thay nhém OH tai C-1 va mach nhanh tai C-3. Cau
hinh tai C-1' duoc gan la R dua trén d6 quay cuc cua CD18 ([a]p®® +39.5, trong
MeOH), twong tu nhu d6 quay cuc cua (+)-rhodoptilometrin ([a]p® +18, trong
MeOH) [65] va nguoc dau véi do quay cuc cua (S)-(—)-rhodoptilometrin ([a]o? -8,
trong MeOH) [104]. Piéu nay duoc khang dinh thém bang sy phi hop vé gia tri do
quay cuc thuc nghiém do duoc véi gia tri tinh toan héa lugng tir cho dong phan R
([a]o +70.2, trong MeOH) va nguoC V&i gi tri tinh toan cho dong phan S ([alp
—69,91, trong MeOH), sir dung ham tinh toan B3LYP/6-31g(d,p) trong MeOH vai
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moé hinh IEFPCM trén phan mém Gaussian16W - Revision C.01 (Gaussian, Inc,
Wallingford, CT). Nhu vay, hop chit CD18 dwgc ching minh 1a mot hep chat méi
va duoc goi tén la delicaquinon A.

4.1.2.10. Hop chat CD19: Delicaquinon B (chat méi)

Céc gia tri phd 3C-NMR cua CD19 ciing turong dong cac gia tri cua 3-(1'-
hydroxypropyl)-1,6,8-trihydroxy-9,10-anthraquinone [105], ngoai viéc c6 mot
nhanh N-methylenetaurine [oc 40,79 (CH., C-1"), 34,41 (CH2, C-3"), and 46,76
(CHa, C-4")/84 4,02 (2H, s, H-1"), 3,17 (2H, 1, J = 6,5 Hz, H-3"") va 2,81 (2H, 1, J =
6,5 Hz, H-4")] [106] va mét cacbon bac bon & CD19 thay thé mot nhém methine &
3-(1’-hydroxypropyl)-1,6,8-trihydroxy-9,10-anthraquinone. Piéu ndy ciing duoc
khang dinh bang phé HR-QTOF-MS véi pic ion gia phan td & m/z 450,0867
[M=H]~ (TTLT cho ion C20H20NOsS, 450,0864), phil hop véi CTPT ciia CD19 1a
C20H21NOgS.

Hinh 4.13. CTHH va tuong tac HMBC quan trong cia CD19

Tuong tac xa HMBC cua proton H-5 (o1 6,68) vai C-7 (oc 108,48), C-8a (oc
101,00), va C-10 (o&c 183,41) ciing nhu twong tac cua H-1"" (Su 4,02) véi C-6 (&c
178,50), C-7 (& 108,48) va C-8 (Jc 164,17) chirng minh chinh x&c vi tri lién két
cua nhanh N-methylenetaurine tai C-7. Tuong tu nhu & hop chat CD18, cau hinh R
tai C-1' cia CD19 duoc x4c dinh dua trén gia tri do quay cuc thuc nghiém ([a]o® +
73.6, trong MeOH), phl hop voi gia tri tinh toan cia déng phan R ([o]o +91.6,
trong MeOH) va nguoc Véi gi tri tinh todn cia ddng phan S ([a]o —79.6, trong
MeOH), st dung ham tinh toan B3LYP/6-31g(d,p) trong MeOH véi m6 hinh
IEFPCM trén phan mém Gaussianl6W - Revision C.01 (Gaussian, Inc,
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Wallingford, CT). Nhu vay, hop chit CD19 duoc ching minh 1a mot hep chat méi

va duoc goi tén la delicaquinon B.

Bang 4.13. Gia tri pho NMR caa CD19

. b ed SHce HMBC
C oc dc oc Dang pic (J = Hz) (H— C)
1 161,3 161,0 160,66 -
2 121,0 123,4 120,57 7,16 d (1,5) 1,41
3 156,1 140,0 153,61 -
4 1171 118,1 116,14 7,59d (1,5) 2,9, 10,1’
4a 132,9 133,2 132,82 -
5 108,9 112,8 116,65 6,68 s 7, 8a, 10
6 165,7 171,4 178,50f -
7 107,9 110,8 108,48 -
8 164,5 164,1 164,17 -
8a 108,9 106,7 101,00f
9 189,6 187,2 Nd
9a 1141 118,0 115,20 -
10 181,4 182,5 183,41 -
10a 135,2 134,5 134,00 -
1’ 72,6 72,70 4,541 (6,5) 2,3,4,2', 3
2! 31,3 31,40 1,63 m 3,13
3 9,7 9,78 0,861 (7,0) 1,2
1" 40,7 40,79 4.02s 6,7,8,3"
3 43,5 43,41 3,171 (6,5) 1", 4"
4 472 4676 2811 (6,5) 3"

3c cua 3-(1'-hydroxypropyl)-1,6,8-trinydroxy-9,10-anthraquinone trong DMSO-ds [105], %S¢ cua
hypalocrinin D trong DMSO-dg [106], °do trong DMSO-ds, ¢125 MHz, 9500 MHz, 8¢ s liéu duoc xac dinh
bang phé HMBC; nd: tin hiéu khong ghi nhan duoc.
4.1.2.11. Xdc dinh cdu tric héa hoc cua cac hop chat khac

Bang cach twong tu nhu da thuc hién néu trén, két hop céc gia tri phd NMR
1 chiéu, 2 chiéu va so sanh véi cac gia tri da cong bd cac hop chat khac dugc khang
dinh la: comaparvin (CD6) [96], 6-methoxycomaparvin (CD7) [96, 97], 5,8-
dihydroxy-6,10-dimethoxy-2-methyl-4H-naphtho[1,2-b]pyran-4-one (CD8) [73],
5,8-dihydroxy-6-methoxy-2-propyl-4H-naphtho[2,3-b]pyran-4-one (CD9) [70, 95],
5,8-dihydroxy-6,10-dimethoxy-2-propyl-4H-naphtho[2,3-b]pyran-4-one (CD10)
[73, 107], 3-propyl-1,6,8-trihydroxy-9,10-anthraquinone (CD11, tring vé&i hop chat
CM4 tir hué bién - Capillaster multiradiatus) [88, 91, 92], 3-(1'-hydroxypropyl)-
1,4,6,8-tetrahydroxy-9,10-anthraquinone (CD12, tring véi CM6 tir hué bién -
Capillaster

multiradiatus) [90], 3-(1'-hydroxypropyl)-1,6,8-trihydroxy-9,10-
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anthraquinone (CD13, tring véi CM7 tir hué bién - Capillaster multiradiatus) [88,
92], capillasterquinone B (CD14, tring véi CM2 tir hué bién - Capillaster
multiradiatus), 6-methoxycomaparvin-5-methylether-8-O-sodium sulfate (CD20)
[108-110], 6-methoxycomaparvin-8-O-sodium sulfate (CD21) [110], comaparvin-8-
O-sodium sulfate (CD22) [109] va 3-propyl-1,6,8-trihydroxy-9,10-anthraquinone-6-
O-sodium sulfate (CD23) [111]. C4c dit liéu phé cua cac hop chét nay duoc trinh
bay ¢ phu luc cia luan an.
4.1.3. Tong hop va nhan xét vé két qua xac dinh CTHH cac hep chat

Dai véi loai hué bién Capillaster multiradiatus, 07 trong s6 08 hop chat phan
lap duoc 12 dan xuit anthraquinone trong d6 c6 2 chat méi Ia capillasterquinone A
(CM1), capillasterquinone B (CM2) va mot dan xuat butenolide moi la
capillasterolide (CM8) (Hinh 3.1). Trén thé gidi, cac nghién cau vé loai hué bién
nay di cong bd sy c6 mat cuia cic dan xuat naphthopyrone va pyrano[2,3-
flchromene [73, 112]. Tuy nhién, day 13 1an dau tién cac dan xuat anthraquinone va
butenolide dwgc phét hién tir loai hué bién Capillaster multiradiatus.

Pbi véi loai hué bién Comanthus delicata trong sé 23 hop chat phan lap
duoc (Hinh 3.2) ¢6 2 dan xuét bisnaphthopyrone méi la delicapyron A (CD1) va B
(CD2); 8 dan xuat napthopyrone trong d6 c6 3 chat mai la delicapyron C-E (CD3-
CD5); 6 dan xuat naphthopyrone sulfate trong d6 c6 03 chat mai I delicapyron F-H
(CD15-CD17); 4 dan xuat anthraquinone va 3 dan xuat anthraquinone sulfate trong
d6 co 2 chat mai la delicaquinon A (CD18) va B (CD19). Hai hop chat méi CD1,
CD2 c¢6 cau tric khung bisnaphthopyrone rat hiém gip chira mot don vi
naphthopyrone géc va mot don vi naphthopyrone thang lién két véi nhau qua mot
nhoém CHa. Theo tra ctu, day 1a 1an dau cdu trac nay duoc phat hién va cong bé.
Hop chat delicaquinon B (CD19) c6 chira nhanh N-methylenetaurine hiém gap va
lan dau duoc phét hién tir cac loai hué bién thudc gidng Comanthus. Day ciing 1a 1an
dau cac nghién ctru vé thanh phan héa hoc va HT SH caa loai hué bién Comanthus
delicata dwgc thuc hién. Thanh phan chinh tir loai nay déu la céc dan xuét
naphthopyrone va anthraquinone cho thay sy ph hop véi cac nghién ctu vé hué
bién trén thé gioi.
4.2. Panh gia hoat tinh gy doc TB UT ciia cac hop chit phan lap dwoc
4.2.1. Hoat tinh gdy déc TB UT cia cac hep chdt phan ldp dwec
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Khi nghién cau cac chat chéng ung thu, viéc sang loc va danh gia cac chét co
kha ning &rc ché va tiéu diét TB UT 1a vd cuing quan trong, chu yéu duogc thyuc hién
duwa trén tac dung giy doc cac dong TB UT thuc nghiém. C6 nhiéu phuong phap
duoc sir dung dé xac dinh anh huéng cia mot hoat chit 18n sy séng sot caa cac
dong té bao nudi ciy in vitro. Tir nhitng phép thir don gian, danh gia kha niang song
s6t cua té bao sau khi tiép xdc vai chat thir qua viéc sir dung thuéc nhuém dé danh
gia tinh toan ven cua mang (dém té bao), dén céc phép thtr xac dinh kha ning song
s6t cua té bao mot cach gian tiép thong qua viéc xac dinh kha ning khir cac hop
chat nhu MTT, MTS, SRB...hoic kha niang tao ATP. Uu diém cta cac phép thu
nay 1a c6 thé thuc hién don gian, nhiéu hop chat hay nhiéu nong d6 c6 thé duoc thir
nghiém nhanh chéng trén dia 96 giéng.

Két qua danh gia hoat tinh GDTB trén 05 dong TB UT ngudi la KB, SK-
Mel-2, HepG2, LNCaP va MCF7 cho thdy CD2 thé hién hoat tinh manh trén dong
TB UT da SK-Mel-2 va ung thu va MCF7 véi ICso twong tng la 11,99 + 0,69 va
14,90 + 2,25 uM. Céc hop chat CD4, CD6, CD7, CD8 c6 hoat tinh manh véi dong
TB UT da SK-Mel-2 véi I1Cso twong ung la 8,51+0,98, 12,03+0,54, 11,68+0,88,
10,49+1,25 pM. Hoat tinh GDPTB dang ké ciing nhan duoc ¢ CD7 trén dong TB UT
vi MCF7 (ICso = 25,76 + 3,85uM) va CD20 trén dong TB UT LNCaP (ICso =
20,29 £ 2,43 uM). Céc hop chat CD1, CD3, CD5, CD9, CD10 c6 hoat tinh trung
binh vai dong té bao SK-Mel-2 véi ICso twong ng 1a 44,45 + 2,86, 47,03+2,66,
38,15 + 4,24, 36,01 + 2,08, 31,46 + 3,36 uM va hop chat CD4 trén dong té bao
MCF7 véi ICso |4 39,98 + 4,47 uM. Hoat tinh GDTB yéu nhan duoc & cac hop chat
CM2 va CM5 trén ca 05 dong TB UT duoc thir nghiém (1Cso trong khoang tir 49,13
+ 2,52 dén 98,68 + 6,48 uM); hop chat CD1 va CD4 trén dong té bao KB (ICso
tuwong ung la 52,20+6,01 va 80,12+3,54 uM); cac hop chat CD15-CD17 va CD19-
CD22 trén dong té bao SK-Mel-2 (1Cso trong khoang tir 49,96+1,74 dén 76,92+5,85
M) hop chat CD1 va CD4 trén dong té bao HepG2 (ICso tuong ung 14 55,53+5,16
va 79,03+2,29 uM); cac hop chat CD1, CD4, CD21, CD22 trén dong té bao
LNCaP (ICso trong khoang tir 54,53+1,82 dén 66,16+1,26 puM); va cac hop chat
CD1, CD8, CD10 trén dong MCF7 (ICso twong ung la 64,28+2,03, 84,49+7,24,
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60,26+2,81uM). Cac hop chit CM1, CM3, CM4, CM6-CM8, CD18 va CD23
khong c6 hoat tinh ¢ tat ca 05 dong TB UT duoc danh gia véi 1Cso > 100 uM.

Tur két qua trén co thé cho thdy cac hop chat khung bisnaphthopyrone gom
mét don vi naphthopyrone goc va mot don vi naphthopyrone thang lién két véi
nhau qua mot nhém CHa, trong d6 vi tri ndi cua cau CHz c6 thé quyét dinh téi HT
SH cua hop chat. Piéu nay dugc thé hién khi hop chit CD2 c6 hai don vi
naphthopyrone lién két qua cau metilen tai c4c vi tri C-10 va C-7’ ¢6 hoat tinh manh
hon so v&i hop chat CD1 ¢6 cau metilen lién két tai vi tri C-9 va C-6" (Hinh 4.14).

Pay ciing 1a nghién ciru dau tién vé hoat tinh GBTB caa ching.

OMe OH © OMe OH O

Hinh 4.14. CTHH cua hai hop chit méi CD1 va CD2

Véi 14 naphthopyrone phan lap dugc, 08 dan xuat naphthopyrone bao gém
CD3, CD4, CD5, CD6, CD7, CD8, CD9, CD10 déu c6 hoat tinh manh va trung
binh trén dong TB UT da SK-Mel-2, trong khi d6 06 dan xuat naphthopyrone
sulfate gom CD15, CD16, CD17, CD20, CD21, CD22 lai ¢6 hoat tinh GDTB yéu
(Bang 3.2). Biéu nay cho thay viéc c6 mat caa nhom sulfate trong cau trlic
naphthopyrone c6 thé 1am giam hoat tinh gay doc TB UT cua cac hop chat. Trudc
day, nhém propyl trong cac naphthopyrone cling da ting duoc cho la co vai tro
quan trong trong hoat dong sinh hoc khi cac nha khoa hoc ngudi Australia nhan
thdy nhom propyl & vi tri C-2 cia mot sé cac naphthopyrone tir lodi hué bién
Capillaster multiradiatus c6 hoat tinh GBTB yéu hon cac hop chat ¢ nhdm metyl
tai vi tri nay [73], [112]. Nhu vay, nghién ciu caa chung toi cling da gop phan vao
co sé dir lieu mdi lien quan gitta cu trdc va HT SH cua cac hop chat
naphthopyrone. Hop chat CD6, CD9 c6 kha nang ¢ ché su nhan Ién cua HIV-1

trong nghién ctu in vitro theo Kah Yean Lum va ddng nghiép chi ra dang
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naphthopyrone géc (CD6) hoat tinh manh hon gap hai lan so véi naphthopyrone
thang (CD9). O nghién ctu cua tac gia ciing chi ra su phi hop khi CD6 c6 hoat tinh
GDTB manh hon gip ba lan hop chat CD9 trén dong TB UT da SK-Mel-2 (Bang
3.2). Hop chit CD8 theo nghién ctru trude day co kha ning e ché chat van chuyén
trung gian ABCG2-mét protein chéng lai ung thu va lién quan téi viéc khang thudc
hoa tri liéu vai ICso la 11,9+1,8 uM [73]. Trong nghién ciu cua luan an, CD8 lai c6
hoat tinh GPTB yéu véi dong TB UT v MCF7 (1Cs0=84,49+7,24 uM) nhung c6
hoat tinh GBTB manh véi dong TB UT da SK-Mel-2 (1C50=10,49£1,25 uM).

Hop chit anthraquinone CM4 di dugc nghién cau 1a c6 tac dung GDTB
manh véi TB UT than kinh dém C6 va ung thu biéu md rudt két Het116 [67]; CM4
va CM7 GDTB khong chon loc véi 3 dong TB UT than kinh SF-268, ung thu v
MCF-7 va ung thu phoi H460 [64] con trong nghién ciu cua luan an, CM4 lai
khong cé hoat tinh (ICso > 100 uM) véi ca 5 dong TB UT thir nghiém. Céc
anthraquinone khac da nhan duoc la CM1, CM2, CM6, CD18, CD19 va CD23
cling déu c6 hoat tinh yéu hozc khong thé hién hoat tinh GBTB voi cac dong TB
UT thtr nghiém.

Nghién ctru truée day chi ra rang CD7 tc ché hoan toan TNF-a giy ra boi
NF-xB (mot yéu té phién ma cam &ng cé vai trd quan trong trong tién trién ung thu
va viém) ¢ nong do 300uM qua e ché enzym kinase IKKg [72]. Ngoai ra, CD7
con ¢6 kha niang uc ché chat van chuyén trung gian ABCG2-mét protein chéng lai
ung thu vi lién quan t&i viéc khang thube hoa tri liéu [73]. T hué bién Comanthus
delicata ching toi da thu duoc hop chat CD7 véi khéi lugng khé nhiéu (10,5 mg).
Dya trén cac nghién ciru da c6 vé kha ning chong ung thu cua hop chat nay, CD7
duogc lya chon dé nghién ctu thém vé kha niang cam ¢ng apoptosis trén dong TB
UT da SK-Mel-2.

4.2.2. Pdnh gi4 khd ning cam g apoptosis ciia CD7 trén dong té bao ung thu

SK-Mel-2
4.2.2.1. Xdic dinh khd nang gdy apoptosis ciia CD7 bang kit Annexin V-FITC

Apoptosis 1a qué trinh gay chét té bao theo chuong trinh dong vai trd quan
trong trong viéc loai bo cac té bao bénh, té bao 4c tinh va céc té bao khéng mong

mudn khéc tir co thé [29]. Dua trén mot sé nghién ciru cho rang cac khiém khuyét
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trong quéa trinh apoptosis c6 thé gép phan gy bénh nhu ung thu nén mdi quan tam
dén viéc kiém soat qua trinh apoptosis da phat trién theo cap sé nhan giita cac nha
nghién ctru ung thu.

Mot biéu hién sém cua qua trinh apoptosis dé 1a sy chuyén dich cua
phosphatidylserine (PS) mang tir trong mang nguyén chat ra ngoai bé mit té bao.
Annexin V 1a mét protein lién két vai phospholipid phu thugc vao ion Ca** ¢6 &i luc
manh véi PS nén duoc ding rong rai dé phat hién cac té bao apoptosis. Vi vay,
Annexin V thudng duoc gan véi chat hién mau huynh quang FITC dé xac dinh sy
biéu hién cua PS thong qua phuong phap Flow cytometry. Su chuyén dich caa PS
thuong xay ra trudc khi mang té bao bi pha hay trong qué trinh chét cua té bao do
apoptosis hoc hoai tir. Vi vay nhuém annexin V thuong két hop véi PI dé xac dinh
apoptosis sém va muon. Thoéng qua phuong phap ndy, nhitng té bao séng khéng
nhudom véi bat ki loai mau nhuém nao do mang té bao toan ven. Té bao biéu hién
apoptosis sém bat mau véi annexin V-FITC, té bao biéu hién apoptosis muon bét
mau v&i annexin V-FITC va PI; té bao chét do hoai tir chi bat mau véi thudc nhudém
Pl.

Két qua danh gia kha nang cam ¢ng apoptosis cua mau nghién ciu dung ki
thuat Flow cytometry & Hinh 3.3 va Bang 3.3 cho thay: O mau d6i ching am, s6
luong té bao sdng cao 1én dén 91,22% va chi ¢6 0,94% té bao c6 du hiéu apoptosis
(Hinh 3.3A). Duéi tic dong cua Camptothecine dugc dung 1am chat ddi ching
duong, quan thé té bao séng suy giam chi con 35,91%, téng sé luong té bao
apoptosis 1a 60,56% (Hinh 3.3B). Hop chat CD7 véi cac nong d6 thir nghiém déu
lam ti 1& té bao thuoc giai doan apoptosis som ting manh, apoptosis muon déu ting
lén khi so sanh véi chat ddi chung. O té bao dbi chung, ty 16 % té bao apoptosis
sém chi 12 0,51% tuy nhién ty 1 nay ting 1én dén 67,20% dudi tac dong ciia CD7 &
100 uM. Khi giam ndng do chat tha xudng 20 va 4 pM thi ty 1¢ té bao apoptosis
sém tuong ung 1a 39,42% va 23,93%. Tong % té bao apoptosis ty & thuan véi nong
d6 xit Iy CD7 & ndng d6 4 uM 1a 34,56% da tang 1én 45,83% khi st dung néng do
20 uM va tang dén 78,18% khi ndng d6 CD7 1a 100 pM.

Nhu vay, CD7 thé hién rd kha nang gay chét TB UT da ¢ ngudi SK-Mel-2
thdng qua qua trinh apoptosis do d6 dwogc thir nghiém tiép dé danh gia kha ning

kich hoat caspsae-3.
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4.2.2.2. Danh gia tac dung kich hoat caspase-3 cua CD7

Mot trong ba thay di sinh héa chinh caa qué trinh apoptosis 14 kich hoat céac
caspase [30]. Caspase 1a mot nhan t6 quan trong dé bat dau va thuc hién apoptosis.
Trong quéa trinh apoptosis, cac caspase phan ng bao gdom caspase-3, caspase-6,
caspase-7 dong vai trd phan cat cac chat nén khac nhau nhu cytokeratins, protein té
bao mang sinh chat alpha fodrin... cudi ciing giy ra dic diém hinh thai va nhiing
thay ddi sinh hoa trong cac té bao apoptosis. Caspase-3 dugc xem la quan trong
nhat vi né dugc kich hoat boi bat ki caspase khai dau nao (caspase-8, caspase-9,
caspase-10) trong ca 2 con duong apoptosis noi bao va ngoai bao [33]. Caspase-3
con c6 thé dugc kich hoat bai cac tin hiéu gay chét khac nhau, bao gom ca céac tac
nhan hoa tri liéu [113].

Do CD7 c6 kha ning gay chét té bao SK-Mel-2 théng qua apoptosis so Vi
d6i chang Am nén ching toi danh gia tac dung kich hoat caspase-3 cia CD7 dé tiép
tuc nghién ctru co ché gay doc TB UT cua hop chat nay.

Két qua & Hinh 3.4 cho thay:

O 100pM va 20uM, CD7 di thé hién rd kha ning cam ung caspase-3 & muc
¢ ¥ nghia thong ké (P<0,01 va P<0,05). S lan kich thich sinh caspase-3 tiang 1,45
lan so véi chat d6i chitng &m khi st dung CD7 ¢ 20 uM va tiang 1,79 lan so vai chat
d6i chizng &m khi st dung CD7 ¢ 100 pM.

O ndng d6 4 pM, CD7 cho thiy d3 lam ting hoat tinh caspase-3 gip 1,22 lan
khi so sanh véi chét dbi ching am nhung chwa & murc ¢6 ¥ nghia théng ké (P>0,05).
Chat ddi chimg duong (camptothecin 1puM) hoat dong 6n dinh véi hoat tinh kich
thich caspase-3 ting 2,48 lan khi so sanh vai chat d6i chirng am (P<0,05).

Nhu vay CD7 gay doc TB UT da SK-Mel-2 théng qua qua trinh apoptosis va
cam ng caspase-3.

Trudc day, Devarajan va dong nghiép ciia minh da chi ra ring miac mRNA
caspases-3 trong RNA tong sé khong thé phat hién duoc (¢ té bao khdi u va va cb
tr cung) hoac giam dang ké (¢ té bao khdi u budng tring). Qué trinh apoptosis c6
thé duoc tang cuong bang cach khdi phuc biéu hién caspase-3 cho thay su mét biéu
hién va chirc ning cua caspase-3 ¢6 thé gop phan vao thai gian séng cia TB UT v
[113].
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Nghién ctu cua luan &n lan dau tién cdng bd vé tac dung kich hoat caspase-3
cua CD7 trén dong TB UT da & ngudi SK-Mel-2. Bidu ndy gop phan khing dinh
hop chat CD7 1a hop chat tiém ning cho cic nghién ciru tiép theo voi dinh huéng
diéu tri ung thu.

4.3. Panh gia hoat tinh khang viém ciia cac hep chat phan lap dwec
4.3.1. Ddnh gid kha néing ic ché san sinh NO

NO Ia mét trong nhitng yéu té trung gian gay viém c6 mat trong qua trinh
sinh bénh viém. Do d6, phuong phap sang loc hoat tinh khang viém kha hiéu qua
ctia c4&c mau nghién ctu 1a @c ché su hoat dong hay luong NO tao ra ¢ céc té bao
dai thuc bao c6 sir dung chat gay viém dé kich thich.

Két qua danh gia kha nang uc ché sinh NO trén dong té bao RAW264.7 &
muc 3.2.1 cho thdy CML1 thé hién hoat tinh manh nhat véi 1Cso 12 5,89 + 0,11 uM.
Cac hop chat CM2, CM4, CM?7 c¢6 hoat tinh tt véi ICso twong tng 1a 12,02 + 0,45,
13,18 + 0,15, 16,98 + 0,98 uM. Trong khi d6, cac hop chat CM3, CM5, CD4, CD§,
CD8 c6 hoat tinh dang k& véi 1Cso twong wng 1a 20,89 + 0,76, 19,05 + 0,32,
36,18+2,98, 24,98+1,13, 31,25+3,09 uM. Cé4c hop chit CD3 (ICso = 63,55+4,08
uM), CD7 (ICsp = 55,44+2,77 uM), CD23 (ICso= 60,33+2,82 uM) thé hién hoat
tinh yéu va cac hop chat con lai khéng cé hoat tinh (ICso > 100 pM). Hop chat
CM4 va CM7 theo nhu nghién ctru trude day da dugc ching minh 1a co tac dung
trc ché dang ké sy tich tu caa protein iNOS gy viém trong té bao RAW264.7 duoc
kich thich bang LPS & nong d6 10-50 uM [114]. O nghién ciru cta luan an ciing cho
thay su phd hop khi hai hgp chat CM4 va CM7 budc dau duoc danh gia 1a c¢6 hoat
tinh tt khi & ché dang ké sy san sinh chat trung gian tién viém NO.

Cac bisnaphthopyrone méi (CD1, CD2) lan dau tién dwoc danh gia tac dung
trc ché sy sinh NO tuy nhién ching déu khdng c6 hoat tinh mic di hop chat CD2 c6
hoat tinh GDTB dang ké voi hai dong TB UT da SK-Mel-2 va TB UT v MCF7
nhu da trinh bay & muc 4.2.1.

Céc hop chat CD20, CD21, CD22 ching t6i phan lap duoc vai su xuat hién
cua nhém sulfat tai vi tri C-8 lai khéng c6 hoat tinh trong khi cac hop chét tuong
ung ¢6 nhom OH tai vi tri C-8 la 6-methoxycomaparvin 5-methyl ether, 6-

methoxycomaparvin va comaparvin da dugc nghién cau la co hoat tinh khang viém
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tiém ning [74], [75]. Két qua nay goi Yy su thay thé cua nhom sulfat tai vi tri C-8
trong cac angular naphthopyrone c6 thé 1am anh huong téi hoat tinh khang viém
cua hop chét ciing trong ty nhu két qua danh gia hoat tinh GDTB cua céac dan xuat

naphthopyrone sulfat da trinh bay ¢ muc 4.2.1.

OMe 07 ™% OMe 07 ™% OMe 07 "X
NaO3;SO OMe NaO3;SO OH NaO5;SO OH
OMe OMe OH
CD20 CcD21 CD22
OMe 07X OMe 07X OMe 07 ™
HO OMe HO OH HO OH
OMe OMe OH
6-methoxycomaparvin 5-methyl ether 6-methoxycomaparvin comaparvin

Hinh 4.15. CTHH CD20, CD21, CD22 va c4c chat so sanh

Hién nay, viéc tim kiém céc hop chat tu nhién c6 kha niang uc ché NO dé
chira tri bénh viém mot cach an toan dang duoc quan tdm nhiéu hon cta cac nganh
y dugc hoc. Hop chat méi CM1 ¢6 ciu tric twong tu hop chat 3-propyl-1,6,8-
trihydroxy-9,10-anthraquinone - di duoc xac dinh cd hoat tinh khang viém tiém
nang théng qua sy chic ché biéu hién iINOS trong té bao RAW264.7 duoc Kich
thich boi LPS [114]. Véi lwong chat nhan duoc nhiéu (21 mg) va hoat tinh manh,
hop chit CM1 duoc lya chon dé danh gia thém tac dung Gc ché sy biéu hién cac
protetin tién viem iNOS va COX-2 ¢ té bao RAW264.7.
4.3.2. Pdnh gid sw rc ché biéu hign iNOS va COX-2 ciza CM1

Bach cau don nhan va dai thuc bao dong mét vai trd quan trong trong qué
trinh viém. Lipopolysaccharides (LPS), mét thanh phan caa mang ngoai vi khuan
Gram am, da dugc dung rong rii dé kich thich phan ung viém cling nhu kich hoat
cac dai thuc bao. Cac té bao nay duoc kich hoat san sinh ra mot sé chat trung gian
nhu nitric oxide (NO), cac cytokine nhu interleukin-1p (IL-1p), IL-6, va yéu t6 hoai
tr khdi u o (TNF-0)... INOS va COX-2 dugc biét dén 1a hai protein trung gian chinh

cua phan tng viém. NO duoc sinh ra bai NOS (nitric oxide synthases). Co ba dang
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NOS: nNOS (NOS than kinh ¢ hé than kinh trung wong, co xuong va tuy), iNOS
(NOS cam ng ¢ dai thuc bao da kich hoat, tim, gan va té bao co tron), va eNOS
(NOS noi md & noi mé, ndo va biéu md). iINOS la xc tac chinh phan tng oxi hoa
cua qua trinh khtr amin cua L-arginine dé sinh ra NO. Viéc san sinh quéa nhiéu NO
c6 thé gay ra cac tac dong ¢ hai nhu shock nhiém khuan va kich thich san sinh cac
yéu tb trung gian cia qua trinh viém. Sy ting 1én cua san pham NO trong té bao boi
iNOS dugc tim thdy ¢ nhiéu bénh tu mién va viém man tinh.

Ngoai INOS, COX-2 la mot enzyme cé tdc dung san sinh ra cac
prostaglandin, nhan t6 quan trong trong qua trinh viém, tir arachidonic axit. Céac
chat hay thuéc khang viém khong dao nguoce duoc qué trinh viém ma chi giéi han
hoac 1am cham qué trinh viém bang cach Gc ché viéc san xuat cac chat trung gian
gay viém. Céc thudc khang viém duoc chia 1am hai loai: Loai steroid va loai khong
steroid. Trén thi truong hién nay cha yéu la cac thudc khang viém khong steroid
(NSAIDs-Nonsteroidal anti-inflammatory drugs), da s 1a cac thudc tong hop va co
tac dung hau hét trén cac loai viem khdng phan biét nguyén nhan. Co ché hoat dong
cua cac thudc nay la kim hdm hoat dong cua cac enzyme cyclooxygenase COX-2,
lam giam tong hop cac prostaglandin (PG-yéu té trung gian quan trong nhit gay nén
phan &ng viém) [52]. Tuy nhién NSAIDs ciing giy anh huong dén COX-1 din t6i
su thay doi noi md ma hau qua 1a nhitng tac dong c6 hai dén da day, than. Do do,
viéc tim kiém cac HCTN c6 kha niang tc ché dic hieu COX-2 hoic NO dé chira
viém ma van an toan dang duogc cac nha khoa hoc quan tam.

Cac enzyme COX-2 va iNOS dugc cam Gng bdi cac cytokine tuong tu va
céc nhan t6 cam ung khac do d6 chung ¢ thé duoc dong diéu chinh [115]. Vi vay,
ching toi tién hanh danh gia su tc ché biéu hién caa hai protein nay trén dong té
bao RAW264.7 dudi tac dong cia CML1.

Tac dong caa CM1 Ién su biéu hién cua hai protein COX-2 va iNOS lién
quan dén qua trinh viém dugc danh gid bang phuong phap Western Blot nhu da
trinh bay ¢ muc 2.3.2.2. Té bao RAW264.7 dugc kich thich bang LPS va xt i véi
CM1 & cac nong do 1, 3 va 10 pM. Két qua Western Blot cho thay, theo sy ting
ndng d9, CM1 gay giam biéu hién cia COX-2 va iNOS. Trong khi d6 muc d6 biéu
hién cua tubulin khong thay d6i (Hinh 3.5).



91

Nhu vay, hop chit CM1 uc ché manh su tao thanh NO thdng qua kim ham
sur biéu hién caa COX-2 va iNOS. Do d6, CM1 1a mét hop chét khang viém tiém
nang. Pay ciing 14 1an dau tién nghién ciu vé hoat tinh khang viém caa CM1 duoc
cdng bé cho tsi hién nay.

Bén canh cac nghién ciu da céng bé vé hoat tinh khang viém cua céc hop
chat naphthopyrone tir cac loai hué bién [74], [75], két qua nghién ciru cua tac gia
c6 thé dugc dung lam tién dé cho céc nghién ciru sdu hon vé hoat tinh khang viém
cuia cac hop chat anthraquinone.

Hoa hoc cac HCTN bién da phat trién trong sudt bay thap ky qua, cho dén
nay, d phat hién duoc nhiéu hon 20.000 hop chat méi tir cac sinh vat bién bao gom
vi khuan, ndm, vi tao, rong bién, bot bién, san hd mém, déng vat than mém, dong
vat hinh réu (bryozoans), da gai va hai tiéu [116]. Nhiéu hop chét trong s nay co
CAu tric rat doc ddo va thé hien HT SH dang ké. Mot sé hop chat bat ngudn tir bién
da dugc chon 1am chat dan duong cho nghién ctu nhiéu loai thude diéu tri cac bénh
khac nhau. Nhitng nghién ctu cua luin 4n dong goép vao kho tang cac HCTN bién
va 1a co sé kham pha nguén duoc liéu tir nhitng hop chat tiém nang. Trong khuén
kho cua luan &n, nhiéu hop chat thu dugc c6 hoat tinh tét nhung luong it do viéc thu
thap mau sinh vat bién rat kho khin nén chua thé tién hanh cac nghién ciru sau hon
vé co ché. Do d6, trong cac nghién ciru vé sau ndy, cac hop chat can duoc phan lap

da luong dé c6 thé thyc hién sdu hon cac phép thir sinh hoc.
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CHUONG V. KET LUAN VA KIEN NGHI

KET LUAN

Pay 1a cong trinh nghién ctru dau tién & Viét Nam duoc tién hanh vé thanh
phan héa hoc va HT SH cua hai loai hué bién Capillaster multiradiatus va
Comanthus delicata thu & ving bién Viét Nam.

1. Nghién cru thanh phan hoa hoc

D4 phan 1ap va xac dinh cau tric 31 hop chat tir hai loai hué bién Capillaster
multiradiatus va Comanthus delicata thu thap tai viing bién Viét Nam. Cu thé:

+ Tur loai hué bién Capillaster multiradiatus da phan lap va xac dinh cau tric
08 hop chit véi 3 hep chat méi 1a capillasterquinone A (CM1), capillasterquinone
B (CM2), capillasterolide (CM8).

+ Tur lodi hué bién Comanthus delicata da phan Iap va xac dinh cau trdc 23
hop chit vai 10 hep chat méi 1a delicapyron A—H (CD1-CD5 va CD15-CD17)
va delicaquinon A (CD18) va B (CD19).

2. Nghién ctru hoat tinh sinh hec

+ Pa danh gia duogc hoat tinh gay doc trén 05 dong TB UT nguoi (KB, SK-
Mel-2, HepG2, LNCaP va MCF7) cua cic hop chat da phan 14p duoc. Két qua cho
thay: hop chat CD2 thé hién hoat tinh manh trén dong TB UT da SK-Mel-2 va ung
thu vt MCF7 véi ICso tuong tng 13 11,99 + 0,69 va 14,90 + 2,25 uM. Céc hgp chét
CD4, CD6, CD7, CD8 thé hién hoat tinh manh trén dong TB UT da SK-Mel-2 vai
gia tri ICso twong @ng 12 8,51 + 0,98, 12,03 + 0,54, 11,68 + 0,88, 10,49 + 1,25 uM.

+ D3 xac dinh dugc hop chiat CD7 thé hién rd kha ning gay chét té bao SK-
Mel-2 qua qua trinh apoptosis va cam tng caspase-3.

+ Pi danh gid duoc hoat tinh Gc ché san sinh NO trén dong té bao
RAW264.7 cua cac hop chat da phan 1ap duoc. Két qua cho thay hop chat CM1 thé
hién hoat tinh manh nhat vé&i 1Cso 12 5,89 + 0,11 uM.

+ P4 xac dinh dugc hop chat CM1 &c ché manh sy san sinh NO théng qua
trc ché sy biéu hién cua protein COX-2 va iNOS trén dong té bao RAW264.7 &
nong d6 10 pM.
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KIEN NGHI

Tir céc két qua nghién ciru vé thanh phan cac hop chit, hoat tinh gay doc TB
UT va khéang viém cua cac hop chét tir hai loai hué bién Capillaster multiradiatus
va Comanthus delicata nhan thay:

Hop chat CD7 c6 tiém ning trong cho cac nghién ctu theo hudng diéu tri
ung thu va hop chat CM1 c6 tac dung khang viém tiém ning do d6 can cé nghién
ctru sdu hon vé co ché tac dong cua hai hop chat nay & cap do in vivo.

Hop chat CD2 c6 hoat tinh &c ché manh su phét trién cua dong TB UT da
SK-Mel-2 va ung thu vi MCF7 trong khi cac hop chat CD4, CD6, CD8 tc ché chi
trc ché dong TB UT da SK-Mel-2. Nhu vay, can nghién ctu sau hon vé co ché

GDTB trén céc dong TB UT dé lam 13 co ché tac dong cua ching.
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TINH MOI CUA LUAN AN

1. Phan lap duoc 13 hop chat mai tir 2 lodi hué bién Capillaster multiradiatus
va Comanthus delicata thu thap ¢ ving bién Viét Nam, tién hanh nghién ctu
hoat tinh gy doc té bao ung thu va khang viém cua 13 hop chit mai nay.

2. Hop chit 6-methoxycomaparvin (CD7) c6 hoat tinh gay doc té bao ung thu
thdng qua qué trinh apoptosis va cam wng caspase-3 & té bao ung thu SK-
Mel-2; Hop chét capillasterquinone A (CM1) c6 hoat tinh khang viém, tc
ché sy san sinh NO thdng qua wc ché biéu hién cua cac protein iNOS va
COX-2 ¢ dai thuc bao RAW264.7.
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Phu luc 1. Phiéu giam dinh miu Capillaster multiradiatus (Linnaeus, 1758)

CONG HOA XA HOI CHU NGHIA VIET NAM
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PHIEU GIAM PINH TEN KHOA HQC

1. Hb so méu
Ky hiéu mau: ST-HB-03
Toa do thu mau: 16°12'59.32" Béc - 108°11'56.95" Dong
Thoi gian thu miu: Thang 8 nam 2016
Dia diém thu mau: Ban déo Son Tra, TP Pa Néng
Dia diém hru mu: Vién Hoéa Sinh bién, Vién Tai nguyén va Méi truomg bién

2. Két qua giam dinh
Nganh Echinodermata
Lép Crinoidea
L&p phu Articulata
B Comatulida
Ho Comatulidae
Gibng Capillaster
Loai Capillaster multiradiatus (Linnacus, 1758)
Tén Viét Nam: Hué bién

Hai Phong, ngay..44..thang.3..ndm 2046
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Phu luc 2. Phiéu giam dinh mau Comanthus delicata (AH Clark, 1909)

VIEN TN & MTB CONG HOA XA HOI CHU NGHIA VIET NAM
Sifththai Tai nguyén Poc lap — Tw do — Hanh phiic
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'3[ TAI NGUYEN
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PHIEU GIAM PINH TEN KHOA HQC

1. H6 so' miu

Ky hiéu miu: DLB-2020-DG07

Toa do thu méu: 12°35'06" Bic- 109°24'44" Dang

Theoi gian thu mau: Thang 7 nam 2020

Dia diém thu mau: Vinh Véan Phong, tinh Khanh Hoa

Pia diém lwu mAu: Vién Hoa Sinh bién, Vién Tai nguyén va Méi truomg bién
2. Két qua gidgm dinh

Nganh Echinodermata

Lép Crinoidea

Lép phu Articulata

B Comatulida

Ho Comatulidae

Gibng Comanthus

Loai Comanthus delicata (AH Clark, 1909)

Tén Viét Nam: Hu¢ bién

Hai Phong, ngay..#4.thdang...&.ndam 2020
Nguoi giam di
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GS. TS. Pd Cong Thung



PL-3

4%
e
0ge”
S6F°
01s”
pzs”
6EG”
006"
14N
9€6”
16s°
LgE"

o

Phu luc 3. Cac pho cia CM1

89T

11

44
e

956"

660"

80S°

T°¢1—

\ Y N/

NN NN A A A A OO O

o™

©
(=7}
-

Phd 'H-NMR cua CM1

LE”
Ps-

00"
LT
£g”
08"
L9
£8°

00
96

e’

4N
0S°

LS 6

0z-
S0°
(U

SL*
L0*

99°

80°

09"
ST”

vPL”

£T—
91—

6€
6E
6€
6€
6€E
6€

7/
27

8F

90—

0 ppm

180 160 140 120 100 80 60 40 20
Phd 13C-NMR cua CM1

200



PL-4

20

100

110

120

130

PPm

Phé HSQC cua CM1

U Ul

= 10

- 20

- 30

- 40

- 50

- 60

= 70

- 80

= 90

=100

E110

=120

=130

=140

£ 150

~160

=170

180

190

200

210

ppm

Phé HMBC cua CM1



PL-5

x10 4 |-
85
8.25+

7.75-
75 363.0818
7.25

6.75-

6.25-

3.5- 341.0998

275 349.1960

125
158.9620 217.1026
261.1202 2771778

395.2748
0.75 2371106 203.1714
05
0.25 182.1874 ‘ J |

oLl AR 4 FSPVTP IOV | NRUPUCTTTPP | R VoM TSRO | T TOBAYOPR TV I S PP 9P PP FTOPRAW NG Rev T 1 LIl

309.2038
331.2073

f Ju o Ll

150 160 170 180 190 200 210 220 230 240 250 260 270 280 200 300 310 320 330 340 350 360 370 380 390 400
Counts vs. Mass-to-Charge (m/z)

Phé HR-QTOF-MS cia CM1



—13.287

—12.199

PL-6

L

T T T T T T I I T T T T T T

156 14 13 12 11 10 9 8 7 [ 5 4 3 2 1 0 PPM
| I‘. /I PRRN ) ) | lk )
G EelE ® (3@
Phd 'H-NMR cua CM2
=3 RSIS R 8% 3335%W Smngasgne g
\/ VO N |
2&0 1&0 1&0 1¢|10 120 100 BIO GIO 4]D 20 CII ppm

Phé 13C-NMR ctia CM2



PL-7

NI R——

s

A
)\ »» _
S NG | UV .

. Ppm

50

100

110

F120

F130

140

o

2

Ph6 HSQC cua CM2

BT

]

E 10

_. i ._ E 20

| nwoy) F
_? _ ~ 40

I E s0

L 60
| E 70

_ L 80
~ 90
100
F110
120
~130
140
L150
160
F170
180

190

~200

0 ppm

I3

Pho HMBC cia CM2



PL-8

X105 [+ES1 Scan (t: 1.581 min) Frag=10.0V
1125
11
1075
105
1025
. 97; 3150863
085
0925
08
087
085
082
08
0775
075
0725
07
067
085
062
08
0575
085
052
05
0475
045
0425
04
037
035
0325
03
027

01 3350876

0.05 395.2785
0025 12205 147,087 1590251 2401522 286.2056 Hipe 381200 IV
i B P !

ETRTIEN|| PR A f e

105110 115 120 125 130 135 140 145 150 185 160 165 170 175 180 185 190 185 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 200 285 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 305 400
Counts vs. Mass-to-Charge (m/z)

Phé HR-QTOF-MS cua CM2




PL-9

ua CM3

ho ¢

4

Phuluc 5. C

acp

mmm‘o
@mm.o%
59801
31670
216" 17
0z
mmm.ay
BEE"1
£FETT
gve" T
856" 1
0Le T
7L’
z6¢" 1
0Ty
peh' 1

er Tl

mqq.HQh
6% T
cor 2
965 2|
00577

yoc -z
tostz
1€9°2
Lv9°zZ
259°7
85977
£99°7
FL9°7
8L9°7
L5L°¢
b9L°2
¢LL'e
P8L 7
16477
PEETE
969°¢
6569
19579
$96°9
89679
£46°9
680"
160"
£60°
860"
€07
SPT”
§eT”
L5T"
£16°
¥Zs"
925" £
796711
706711
150"zt

[~ r~r~r Q> e e
P S R S S W S

-

o™

'H-NMR cua CM3

Pho

Le"
8E”"
00"
91"
£e’
06~
99"

€8
00
60
98

€0

98"
SL
6"
0s-
96"
oL-

€F°
60"

ET—

13
6E
13
6E
13

“6E
“0p
.oqg\\
“£p

0L—

LOT
.mowJ/(

80T
err—"
02T —
bzl —
ZET—

SET—

0 ppm

180 160 140 120 100 80 60 40 20
13C-NMR cua CM3

200

Pho



PL-10

il

L

. ‘FS ,rr i \.} ~JL ppm

- 20

- 25

- 30

- 35

- 40

- 45

- 50

- 55

- 60

- 65

= 70

- 75

- 80

- 85

100

105

F110

115

120

125

+130

PPm

9

Pho HSQC cua CM3

1l

|

Y

if ___ ppm

Ll

]

i

¥

F 10

- 20

£ 30

- 40

£ 50

F 60

£ 70

80

90

100

110

£120

130

140

150

160

E£170

(180

190

ppm

I3

Pho HMBC cia CM3



PL-11

Bang gia tri phé NMR cia CM3

- = o e HMBC
c Dang tin hiéu (J = Hz) (H— C)
1 161,11 -
2 124,70 7,15 dd (1,0, 5,0) 1,4, 9, 1
3 150,31 -
4 120,96 7,52 dd (1,0, 5,0)
da 132,43 -
5 108,75 7,09.dd (1,0, 2,5) 6,7, 9, 10
6 165,55 -
7 107,86 6,56 dd (1,0, 2,5) 5,6, 8, 8a
8 164,41 -
8a 108,92 -
9 189,68 -
9a 113,50 -
10 181,39 -
10a 135,09 -
1’ 43,56 2,65m/2,77 m 2,3,4,2'
2 70,03 3,70m
3 39,16 1,35 m 2'
4 18,38 1,33 m/1,45m 2'
5 13,97 0,861 (7,0) 3,4

4do trong DMSO-ds, °125 MHz, °500 MHz.
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PL-14

Bang gia tri phé NMR cua CM4

- e 5 HMBC
c Dang tin hiéu (J = Hz) (H— C)
1 161,35 -
2 123,28 7,01d (4,0) 1,4,9,9, 1
3 152,27 -
4 119,53 7,33d (4,5) 2,3,9, 9,10, 1
da 132,62 -
5 108,74 6,98t (1,5) 6,7,9, 10, 10a
6 165,52 -
7 107,73 6,47 br s 5,6,8,8a9
8 164,36 -
8a 108,67 -
9 189,41 -
9a 113,31 -
10 180,95 -
10a 134,81 -
1’ 37,17 2,58 brt (7,5) 2,3,4,2", 3
2! 22,94 1,60 m 3,1, 3
3 13,48 0,911t (7,5) 1,2
1-OH 11,78 s 1,2, 9
8-OH 11,94 s

4do trong DMSO-ds, "125 MHz, °500 MHz.
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Phu luc 7. Cac phd cia CM5
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Bang gia tri phd NMR cia CM5

c 52 Spdc HMBC
c Dang tin hiéu (J = Hz) (H— C)
1 161,77 -
2 119,91 7,27 br s 1,4,9,9, 1
3 145,61 -
4 116,76 7,63d (1,5) 2,3,9, 910,71
4a 133,30 -
5 108,83 7,12.d (2,0) 6,7,9, 10, 10a
6 165,58 -
7 107,91 6,58 d (2,0) 5,6,8,8a,9
8 164,42 -
8a 108,98 -
9 189,24 -
9a 113,98 -
10 181,27 -
10a 135,09 -
1 129,29 6,52 br d (16,0) 2,3,4,2,3
2’ 132,31 6,65 m 3,13
3 18,51 1,91 dd (1,5, 6,5) 1,2
1-OH 12,03 s 1,2, 9
8-OH 12,08 s

4do trong DMSO-ds, "125 MHz, °500 MHz.
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Phu luc 8. Cac phd cia CM6
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Bang gia tri phd NMR cia CM6

SCa’b

SHa,C
Dang tin hiéu (J = Hz)

HMBC
(H—>C)

oPovNoufHrwrnr O

= O
o o

10a
1!
2!
3!

156,17
125,47
147,31
154,70
112,08
108,45
165,69
108,27
164,50
109,11
187,94
110,80
186,53
135,00
67,12
29,57
9,77

741s

7,20d (2,0)

6,62d (2,0)

4,87 m
1,53 m/1,78 m
0,91t (7,5)

1,4,9,1

6,7,9, 10

5,6, 8, 8a

3,13
1r’ 2!

#do trong DMSO-ds, "125 MHz, °500 MHz.
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Bang gia tri phd NMR cia CM7

- e 5 HMBC
c Dang tin hiéu (J = Hz) (H— C)
1 161,31 -
2 121,01 7,26 dd (0,5, 1,5) 1,4, 9, 1
3 156,11 -
4 117,08 7,66 d (1,5)
4a 132,88 -
5 108,90 7.12d (2.5) 6,7,9,10
6 165,72 -
7 107,89 6,57 d (2,5) 5,6, 8, 8a
8 164,48 -
8a 108,95 -
9 189,64 -
9a 114,15 -
10 181,43 -
10a 135,19 -
1 72,57 4,58 dd (5,5, 7,0)
2! 31,35 1,65 m 3,1,3
3 9,72 0,86t (7.5) 1,2

#do trong DMSO-ds, "125 MHz, °500 MHz.
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Phu luc 10. Cac pho cia CM8
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x104|* Scan (rt: 1.427 min)
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Phu luc 12. Cac pho cia CD2
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Phu luc 15. Cac pho cia CD5
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Bang gia tri phd NMR cua CD6

- = o e HMBC
¢ Dang tin hiéu (J = Hz) (H— C)
2 170,20 -
3 109,30 6,42 s 2,4,4a, 11
4 182,09 -
da 107,55 -
5 155,52 -
6 104,12 6,76 s 4a, 5,7, 10a
6a 140,71 -
7 101,08 6,61 d (2,0) 6,8, 9, 10a
8 159,94 -
9 97,26 6,46 d (2,0) 7,8, 10, 10a
10 158,98 -
10a 103,15 -
10b 155,43 -
11 35,17 2,731 (7,5) 2,3,12,13
12 19,11 1,82 m 2,11,13
13 13,22 0,97t (7,5) 11,12
5-OH - 12,84 s 43,5, 6
10-OMe 55,85 3,925 10

#do trong DMSO-ds, "125 MHz, °500 MHz.
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Bang gia tri phé NMR cua CD7

- = o e HMBC
c Dang tin hiéu (J = Hz) (H— C)
2 170,17 -
3 108,79 6,42 s 2,4,4a,11
4 182,43 -
4a 107,68 -
5 145,73 -
6 133,53 -
6a 135,40 -
7 95,32 6,91 d (2,0) 6,8, 9, 10a
8 160,20 -
9 97,57 6,52 d (2,0) 7.8, 10, 10a
10 159,41 -
10a 103,08 -
10b 151,54 -
11 35,17 2,741 (7,5) 2,3,12,13
12 19,14 1,81 m 2,11,13
13 13,19 0,97 t (7.5) 11, 12
5-OH - 13,06 s 43,5, 6
6-OMe 59,44 3,84s 6
8-OH - 10,37 s 7,8,9
10-OMe 55,99 3,94 s 10

3do trong DMSO-dg, *125 MHz, 500 MHz.
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Bang gia tri phé NMR cua CD8

C 5D dpc© o HMBC
Dang tin hiéu (J = Hz) (H—>C)
2 167,33 -
3 109,12 6,40 d (0,5) 2,4,4a,11
4 182,40 -
4a 107,50 -
5 145,72 -
6 133,49 -
6a 135,36 -
7 95,29 6,90 d (2,0) 6, 8,9, 10a
8 160,16 -
9 97,56 6,50 d (2,0) 7,8, 10, 10a
10 159,40 -
10a 103,00 -
10b 151,48 -
11 19,89 2,45s 2,3
6-OMe 59,41 3,845 6
10-OMe 55,99 3,925 10

3do trong DMSO-dg, *125 MHz, 500 MHz.
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Bang gia tri phd NMR cua CD9

c 5 ab S HMBC
c Dang tin hiéu (J = Hz) (H—>C)
2 171,06 -
3 105,97 6,11s 2,4
4 183,58 -
4a 102,94 -
5 162,28 -
5a 106,53 -
6 160,56 -
7 97,43 6,41d (2,0)
8 159,95 -
9 101,01 6,63 d (2,0)
9a 140,85 -
10 99,78 7,02s
10a 152,38 -
11 35,14 2,59t (7,5) 2,3
12 19,49 1,69 m
13 13,22 0,96t (7,0) 12,11
5-OH - 14,83 s
6-OMe 55,65 3,86 6

#do trong DMSO-ds, "125 MHz, °500 MHz.
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Bang gia tri phd NMR cua CD10

- o PRE HMBC
c Dang tin hiéu (J = Hz) (H— C)
2 170,78 -
3 106,07 6,12 s 2,4a, 11
4 183,65 -
4a 102,38 -
5 157,94 -
5a 106,46 -
6 161,11 -
7 97,67 6,45 d (2,0) 5a, 9
8 160,27 -
9 94,84 6,88 d (2,0) 53,7, 8, 10
9a 135,39 -
10 130,24 -
10a 143,34 -
11 35,20 2,651 (7,5) 2,3,12,13
12 19,54 1,73 m 2,11,13
13 13,26 0,981 (7,5) 11,12
5-OH 14,55s 43, 5, ba
8-OH 10,38 s
6-OMe 55,80 3,865 6
10-OMe 60,67 3,84 s 10

3do trong DMSO-dg, *125 MHz, 500 MHz.
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Bang gia tri phd NMR ctua CD20

. e s HMBC
¢ Dang tin hiéu (J = Hz) (H— C)
2 166,34 -
3 111,37 6,20 s 2,4,4a, 11
4 175,83 -
da 114,74 -
5 146,00 -
6 143,40 -
6a 133,28 -
7 102,05 7,56 d (2,0) 6, 8,9, 10a
8 155,45 -
9 102,27 6,98 d (2,0) 7,8, 10, 10a
10 158,37 -
10a 108,73 -
10b 152,40 -
11 34,75 2,66t (7,0) 2,3,12,13
12 19,15 1,81 m 2,11,13
13 13,28 0,97 (7,0) 11, 12
5-OMe 61,52 3,81s 5
6-OMe 61,16 3,88s 6
10-OMe 56,34 3,955 10

4do trong DMSO-ds, "125 MHz, °500 MHz.
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Bang gia tri phd NMR cua CD21

- = o e HMBC
c Dang tin hiéu (J = Hz) (H—C)
2 170,67 -
3 109,03 6,48 s 2,4,4a, 11
4 182,67 -
4a 108,83 -
5 145,76 -
6 134,43 -
6a 134,48 -
7 101,02 7,48 d (2,0) 6, 8,9, 10a
8 155,94 -
9 100,16 6,85 d (2,0) 7.8, 10, 10a
10 158,49 -
10a 104,98 -
10b 151,21 -
11 35,25 2,77t (7,0) 2,3,12,13
12 19,19 1,83 m 2,11,13
13 13,25 0,98t (7,0) 11, 12
5-OH - 13,07 s
6-OMe 59,76 3,85s 6
10-OMe 56,19 3,955 10

4do trong DMSO-ds, "125 MHz, °500 MHz.

Phu luc 32. Céc pho ciia CD22

RS N =N MO~ WMo WMo ®

ccccc
— — 00 W

—
—
©
o~
—

I
6 5 4 3 2 1 0 ppm




PL-82

'H-NMR cua CD22
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Bang gia tri phd NMR cua CD22

0e

0T

HIT

T

wdd

c 5 ab e HMBC
c Dang tin hiéu (J = Hz) (H— C)
2 170,68 -
3 109,57 6,50 s 2,4, 4a, 11
4 182,34 -
4a 108,58 -
5 155,38 -
6 105,16 6,90 s
6a 139,72 -
7 106,62 7,18 d (2,0) 6,8,9,10a
8 155,70 -
9 99,79 6,80 d (2,0) 7,8,10, 10a
10 158,14 -
10a 105,08 -
10b 155,26 -
11 35,23 2,78t (7,0) 2,3,12,13
12 19,15 1,85 m 2,11, 13
13 13,26 0,99t (7,0) 11, 12
5-OH - 12,87 s
6-OMe 56,06 3,945

3do trong DMSO-ds, "125 MHz, °500 MHz.
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Bang gia tri phé NMR cua CD23

PL-86

c 5.ab SHac HMBC
c Dang tin hiéu (J = Hz) (H—>C)

1 161,53 -

2 123,55 7,22 brs 1,9, 1
3 152,85 -

4 119,87 7,57 brs

4a 133,09 -

5 111,10 7,54d (2,0)

6 160,81 -

7 112,25 7,08 d (2,0) 58

8 163,29 -

8a 111,22 -

9 190,31 -

9a 113,84 -

10 181,28 -
10a 134,54 -

1’ 37,22 2,691 (7,0) 2,3,4,2,3
2' 23,21 1,65m 3,1,%
3 13,49 0,921 (7,0) 1,2

#do trong DMSO-ds, "125 MHz, °500 MHz.



