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LOI CAM ON

Luan 4n nay dugc hoan thanh tai Vién Hoa hoc céc hop chat thién nhién, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam, c6 su hd trg kinh phi caa Dé tai cap Nha
nuéc - ma s6 04HD/KHCN-VP - Bo Nong nghiép va phat trién nong thon thudc Chirong
trinh trong diém phét trién va #:ng dung céng nghé Sinh hoc trong linh viec néng nghiép
va phat trién néng thén dén nam 2020. Trong qua trinh nghién ctu, tac gia da nhan duoc
su gitp d& quy béau cta cac Thay ¢, nhitng nha khoa hoc trong va ngoai nudc ciing nhu
cac déng nghiép, ban bé va gia dinh.

Toi xin bay to 16ng biét on sau sic, cam phuc va kinh trong nhat tgi PGS.TS.
Pham Thi Hong Minh va GS.TS. Pham Qudc Long, nhitng nguoi Thay di huéng dan
tan tinh, chu dao va tao moi diéu kién thuan loi giup d& téi trong thoi gian thuc hién
Luan an.

T6i xin chan thanh cam on Ban lanh dao Vién Hoa hoc céc hop chat thién nhién,
Hoc vién Khoa hoc va Cong nghé va can bo cac phong ban di tao moi diéu kién thuan
loi dé t6i hoan thanh cac tha tuc trong qué trinh thuc hién va bao vé Luan an.

T6i xin tran trong cam on cac can bd Trung tam Phat trién céng nghé sach va Vat
licu, Vién Hda hoc cac hop chat thién nhién da nhiét tinh giup d& va tao moi diéu kién
cho t6i trong qua trinh lam thyc nghiém va hoan thanh Luan an.

T6i xin tran trong cam on Ban Giam d6¢ Hoc vién Y Dugc hoc co truyén Viét
Nam, Khoa Khoa hoc Co ban, B6 mon Hoa di tao diéu kién, chia sé va dong vién trong
suét thoi gian ti thuc hién Luan an.

Cubi cuing, tdi xin bay to 10ng biét on chan thanh va sau sic nhat téi gia dinh, ban
bé va nguoi than di ludén quan tam, dong vién, khich Ié t6i trong sudt qué trinh hoc tap
va nghién ctru.

TOi xin tran treng cdm on!

Ha Ngi, ngay  thang  nam 2023
Té&c gid lugn an

Tran Thi Hoai Van
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To61 xin cam doan Luan &n nay la cong trinh nghién ctru cia riéng toi dudi su
huéng dan khoa hoc ciia PGS.TS. Pham Thi Hong Minh va GS.TS. Pham Quéc Long. Cac
s6 liéu, két qua trong Luan &n 1a trung thuc va chua dugc cong b trong bat ky cong trinh
nao khac.

Ha Ngi, ngay  thing  nam 2023
Tac gid lugn an

Tran Thi Hoai Van
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diterpenoid va oxaliplatin véi cac dich protein AKT, mToR, COX-2, MDM2,
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MO PAU

Hién nay, nghé nudi tdm cong nghiép ¢ nude ta dang phat trién 16n manh va
dong gop quan trong VAo muc ting trudng Kinh té hang nim cua dit nuwdc. Mac du
nganh t6m di dat dwgc két qua rat an tuong trong nhitng nim vira qua nhung su phat
trién van chua thuc su bén virng. Nghé nudi tdm dang phai d6i mat véi van dé su phat
sinh céc loai dich bénh gay ra nhitng thiét hai cho nghé nu6i nhu bénh hoai tir gan
tuy cap, ddm trang, do than, bénh coi, bénh phan trang. ..

Tir cudi ndm 2010, dau nam 2011 dén nay, dich bénh nguy hiém trén tom duoc
ghi nhan 1a bénh hoai tr gan tuy cap (AHPND). Bénh gay thiét hai I6n vé kinh té di
véi cac qudc gia san xuat tdm ¢ khu vuc Dong Nam A, trong d6 c6 Viét Nam. Tac
nhan gay bénh AHPND duoc cho 1a do vi khuan Vibrio parahaemolyticus mang
plasmid c6 chira gen doc luc gay hoai tir gan tuy cap [1,2] .

Cung xu hudng phat trién caa thé gidi vé van dé ang dung san pham c6 nguon
gdc tir thuc vat, dac biét trong nghé nudi tém cong nghiép thi ¢ Viét Nam dang trong
qua trinh nghién ciu tim kiém cac loai thuc vat c6 tac dung tot phong tri bénh trong
nudi trong thily san néi chung va tém nudi néi riéng.

Trén co sé sang loc hoat tinh khang Vibrio parahaemolyticus két hop véi kinh
nghiém da duoc sir dung trong dan gian cac loai thao duoc: Pon chau chau (Aralia
armata), Bo mam (Pouzolzia zeylanica), Kho sam (Croton tonkinensis), Ké hoa dio
(Urena lobata), Thém 16m (Polygonum chinense), Thau dau (Ricinus communis) va
Ca tri vang (Solanum xanthocarpum) thé hién hoat tinh tét va nhiéu vu diém hon ca
[3,4,5].

Bén canh d6, nghién ctu thubc sir dung céng cu hd tro may tinh (Computer
aided drug design) da trd nén rat phé bién va cé nhiéu dong gop quan trong trong
nghién ctru va phat trién thubc. Dua trén sy tién b cua cdng nghé thdng tin, cong cu
md phong hda sinh hién dai da duoc st dung dé sang loc o (in silico), nghién ciru co
ché hoat dong va du doan cac hop chat cau tric méi dugc cho 1a c6 hoat tinh manh.
Day l1a mot ky thuat dang tin cay va hiéu qua trong phat trién thudc méi trong twong
lai. Trong s6 cac loai thuc vat dé cap o trén, thanh phan hoa hoc cua chung di duoc
xac dinh chu yéu bao gom céc 16p chit diterpenoid, triterpenoid va polyphenol Vi

nhiéu hoat tinh sinh hoc tét: khang khuan, khang viém, chong oxi hoa va dic biét
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hoat tinh gay doc trén mot s6 dong té bao ung thu nhu: gan, phdi... [6,7]. Tir nhiing
If do trén, dé tai dinh huéng sir dung ki thuét sang loc a0 (in silico) nham di doan céc
hop chat c6 tiém ning hoat tinh khang khuan va khang u tir cac loai thuc vat nghién
ctru, dong thoi nghién cau vé co ché hoat dong, méi twong quan hoat tinh — ciu tric
ctia cac hoat chét trén cac dich sinh hoc cu thé.

Chinh vi vay, dé tai “Nghién ciru hda hoc va hoat tinh sinh hec ciia mét sé
loai thuc vat Viét Nam theo dinh hwéng khang chiang Vibrio parahaemolyticus
va gy doc té bao” duogc thyc hién va nham thyc hién cac muc tiéu chinh sau:

- Nghién cau thanh phan héa hoc chinh dinh hudng khang vi khuan Vibrio
parahaemolyticus gay bénh hoai tir gan tuy cip ¢ tdm nudi va hoat tinh khang u cua
mot sé loai thuc vat Viét Nam bao gom: Pon chau chau (Aralia armata), Bo mam
(Pouzolzia zeylanica), Kho sam (Croton tonkinensis), Ké hoa dao (Urena lobata),
Thém 16m (Polygonum chinense), Thau dau (Ricinus communis) va Ca trai vang
(Solanum xanthocarpum).

- Nghién ctru hoat tinh sinh hoc theo dinh huéng tao ché pham chdng bénh
AHPND do vi khuan V. parahaemolyticus gay ra cho tdm va nghién ctu hoat tinh
sinh hoc theo dinh hudng gay doc té bao ung thu phoi A549 cua cac ent-kaurane
diterpenoid phan lap duoc.

- Sang loc in silico co s dit liéu hop chat tir cac loai thuc vat nghién ctu du
doan nhanh cac hoat chit tiém ning tac dung trén mot sb dich sinh hoc cu thé sir dung
trong diéu tri khang khuan Vibrio parahaemolyticus va khang u. Nghién ciru co ché
hoat dong va xac dinh mdi trong quan hoat tinh — cau tric ctia cac hoat chat tiém

nang.
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Chwong 1. TONG QUAN

1.1. Giéi thiéu vé 7 loai thuc vat nghién ciu
1.1.1. Loai Aralia armata

Cay Pon chau chau (Aralia armata), ho Nhan san (Araliaceae) hay con goi la
cay cudng, cdy dudng, cdy ring, rau gai,... Cho dén nay di c6 hon 70 hop chat dugc
phan 1ap va nhan dang. Thanh phan héa hoc chinh Ia céc saponin triterpen nhu
silphioside A (1), taibaiensis IV (2), calenduloside H methyl ester (3), armatoside (4),
calenduloside E (5), momordin la (6), calenduloside G (7), 3-O-[-D-galactopyranosyl-
(13)-6-O-butyl-D-glucuronopyranoside] (8) [8,9,10]
R1=CHs, R>=H, Rs=H, Rs=H
R1=C2Hs, R>=H, R3=H, Rs=H
R1=CHzs, R>=H, R3=D-Gal, Rs=H

Ri=H, Ro=H, Rs=H, Rs=L-Ara-(12)-
p-D-Glu

R,0

A~ OwWODN B

o

Ri=H, R2=H, R3=H, Rs=H
R1=CHs, R2=H, R3=H, Rs=H
Ri=H, R2=H, R3=D-Glu, Rs=H
R1=CHs, Ro=L-Ara, R3=H, Rs=H

o0 N O O

L& Pon chau chau ding chira mun nhot, trj ran can. Vo ré c6 nhitng tac dung
chéng viém, dic biét tac dung tc ché kha manh giai doan man tinh cua phan tng
viém. Kich thich sy chuyén dang lympho bao trong thi nghiém nudi cay in vitro, diéu
nay chang té Pon chau chau cé tac dung kich thich mién dich. Khang khuan déi véi
phé cau, lién cau khuan tan mau. Céc saponin triterpen va genin acid oleanolic tir r&
Pon chau chau la thanh phan cé hoat tinh chéng viém cap, viém man va gay thu teo
tuyén trc chudt cong tring duc non. Thi nghiém véi acid oleanolic duoc phan 1ap tur
ré Pon chau chau, lidéu 60 mg/kg (tiém dudi da), két qua thu duoc ty & giam trong
lwong tuyén tc 1a 40,9% [8].

1.1.2. Loai Cronton tonkinensis [11,12]

Cay Khé sam cho 1a hay con goi 1a Khé sam Bic bo véi tén khoa hoc 1a Croton

tonkinensis, ho Thau dau (Euphorbiaceae).
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Hién nay, c6 hon 13 hop chat khung ent-kauran diterpenod dugc phén lap
dugc tir loai Croton tonkinensis, phan 16n thuoc dan xuét hydroxy cua khung ent-
kauran-16-ent-15-on, tiéu biéu nhu ent-18-axetoxy-7 S-hydroxykaur-16-en-15-on (9),
ent-la-axetoxy-7p,14a-dihydroxykaur-16-en-15-on (10), ent-1la,7B,140-
triacetoxykaur-16-en-15-on (11), ent-7f,14a-dihydroxykaur-16-en-15-on (12), ent-
18a-axetoxy-7a,14p-dihydroxykaur-16-en-15-on (13), ent-7f3,18-dihydroxykaur-16-
ent-15-on (14) va ent-1a,14a-diacetoxy-7p-hydroxykaur-16-en-15-on (15)

9 Ri=H, R=0OAc, R3=0OH,Rs=H

10 Ri1=0Ac, R2=H, R3=0OH, R4=0OH
11  Ri1=0Ac, R2=H, R3= OAc, R4=0Ac
12 Ri=H, Ry=H, R3=0OH, R4=0OH

13 Ri=H, R,=0Ac, R3=0OH, R4=0OH
14 Ri=H, R=0OH, R3=0H, R4=H

15 R1=0Ac, R2=H, R3=0H, Rs=0Ac

R,-H,C

Ngoai ra, tir cdy Kho sam d phéan 14p va nhan dang duoc mot s6 alkaloid,
triterpenoid va steroid khac

Kho sam cho 14 duoc nhan dan sir dung dé chita bénh duong rudt cho nguoi
va gia stuc. Nhan dan dung 14 tuoi nhai song, vo hodc gid nat dé lay nudc ubng chira
bénh dau bung, di ngoai, phu nit bi bénh hau san, ¢ loét ngudi ngoai da, chira cac vét
thuong nhidm trang, chita viém loét hanh ta trang, dau da day, tri sét rét. Ngoai ra,
canh, 14 kho dem sao vang, sac ldy nudc uong dé chira bénh té thap.

Phan doan alkaloid tr 14 C. tonkinensis thé hién hoat tinh ac Plasmodium
falciparum va Plasmodium berghei. C4c hop chat ent-kauran diterpenoid phan lap tir
l4 C. tonkinensis khang vi khuan S. aureus va S. aureus khang methicillin. Phan doan
dicloromethane tir 14 Kho sam cho 14 thé hién hoat tinh gay doc trén cac dong té bao
ung thu gan (Hep-G2), mang tr cung (F1), biéu mo6 (KB), ung thu va (MCF-7) va
phdi (NCI-H460, SF-268). Céc diterpenoid ent-kauran tir Kho sam cho 14 con ¢ tac
dung kich thich tryc tiép vao nguyén bao xuong. D6 14 cac phan tir diéu tri tiém ning
chéng lai cac bénh vé xuong nhu lodng xwong.

1.1.3. Loai Polygonum chinense [3,13,14]

Loai Polygonum chinense L., ho Rau ram (Polygonaceae). Tén goi thong
thuong: Thom 16m, L4 16m, dudi tom, mia bem, mia mung, xém cang (Théi), nd mi
(Tay), xich dia loi, hoa mau thao, co d (K’ho).
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Thanh phan héa hoc chinh cua loai Thdm 16m gém cac hop chat flavonoid,
triterpenoid, phenolic véi nhiéu hoat tinh sinh hoc dang luu ¥.
Cac hop chat flavonoid gom apigenin (16), isorhamnetin (17), quercitrin (18),

hyperoside (19) dugc phan lap tir loai Polygonum chinense

16 Ri=H, Rx=H

17 R31=0CHjs;, R,=0OH
18 Ri=H, Ry=a-L-Rha
19 R;=0Ac, R,=$-D-gal

OH O

Cac hop chat triterenoid dugc phan 1ap tir lodi Polygonum chinense, gom 25R-
spirost-4-ene-3,12-dione (20), stigmastane-3,6-dione (21), cac hop chat phenolic da
dugc phan 1ap va xac nhan ciu tric tir Polygonum chinense syringic acid (22) va
gallicin (23).

COOH COOCH;

H5;CO OCH; HO OH
OH OH

20 22 23 21

Theo Pong Y, Thém 16m ¢6 vi hoi ngot, cay, tinh mat, thuong ding chita myn
nhot, 1 10ét, 16 vanh tai, chc dau, chéc mép, cham, bénh nhiém lién cau khuan ¢ da.

Trong dan gian ciing thudng dung ré 1am thudc tiéu doc chira chirng xich bach
ly va ung nhot, mai véi gidm dap vao dé tri vét thwong do ran, con tring, cho can; nd
ciing 14 loai thudc chira chan thuong do nga. Canh 14 hoac ré gia dap s& lam tan mau
& rat nhanh. Qua cay va I8i than con non dung n giai dugc khat. Canh 14 ciing c6 thé
ding 1am thudc gay nén khi bi ngo doc.

Cay Thom 16m c6 hoat tinh khang vi sinh vat manh manh. Ngoai ra, cao chiét
ethyl acetate c6 hoat tinh khang virus HSV-1 t6i 100% bang véi thudc d6i chiing
acyclovir & ciing nong do 50ug/ml. Kem boi Thomlom PSVH c6 kha ning tc ché
virus cao hon gip 5 lan acyclovir tai ndng do 0,5% va gap 30 lan tai nong d6 1%

trong thtr nghiém in vitro.



1.1.4. Loai Pouzolzia zeylanica [4,15,16]

Cay bo mam con duoc goi 12 Thudc doi, Bo nuée tuong, Dai kich bién. Tén khoa
hoc: Pouzolzia zeylanica Beth.

Thanh phan hoéa hoc chinh caa cdy Bo mam 1a cac hop chét flavonoid, steroid,
triterpen va lignan.

Mot s6 hop chat flavonoid phan lap duoc tir than 14 cdy Bo mam gom co: 5-
methoxy-4'-hydroxy-2",2"-dimethoxypyrano(3”,4",7,8) isoflavon (24), quercetin- 3-
O-f-D-glucopyranoside (25) va kaempferol (26).

Mot s6 hop chat triterpenoid phan lap duoc tir than 14 cdy Bo mam nhu
friedelin (27), oleanolic acid (28), c4c hop chat lignan nhu phylanthin (29),
syringaresinol (30) va hop chat stilbene 1a pouzolignan D (31).

Tir lau, Bo mam duoc nhan dan st dung bang ciy tuoi gid nho cho vao vai
mim bao quan chdng gidi bo. Ngoai ra, con duoc dung trong diéu tri cac bénh ly:
Cam ho, hoac ho lau ngay, viém hong, bénh vé phéi ly, viém rudt, nhiém trung duong
tiét niéu, bf tiéu tién, dau rang, nAm da cing. Trong y hoc hién dai, Bo mam biéu hién
hoat tinh khang vi sinh vat, khang viém, ha duong huyét, chong oxi hoa, giy doc té

bao, ...
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Cao chiét ethanol cua P. zeylanica ¢ nong d6 1g/ml cho thiy tac dung khang
vi khuan gram duong va gram 4m nhu B. subtilis, B. megaterium, S. aureus, P.
aeruginosa, E. coli, S. dysentariae va S. typhi véi duong kinh vong khang khuan
khoang 7,0-26 mm va A. Niger 1a loai nAim nhay cam nhat.

Cao chiét (aceton, ethyl acetate va ether dau hoa) déu thé hién hoat tinh chéng
oxy ho4, trong d6 cao chiét ethyl acetate cho tac dung chong oxy hoé tét nhat véi kha
nang bét giit goc tu do DPPH 1a 64,9%. Ddi vai gbc ty do ABTS, dich chiét nay ciing
thé hién hoat tinh tot véi kha ning bat gitr trén 50% & nong do 1,2 mg/ml. Cao chiét
ethyl acetate thé hién kha niang bat giir cac goc hydroxyl rat manh. O nong do thap
hon 0,2 mg/ml, hiéu qua e ché chi 10,9% nhung khi ting ndng do 1én dén 1,2 mg/ml
thi hiéu qua da tang dén 90,5%.

Cao chiét ethyl acetate, n-butanol va hop chét friedelin cho hoat tinh gay doc
té bao tdt véi gia tri LCso lan luot 1a 3,32; 3,44 va 2,80 pg/ml. Két qua bude dau goi
¥ dén tiém ning phat trién nguon nguyén liéu ciing nhu hoat chat c6 tac dung khang
ung thu méi st dung trong céng nghé dwoc pham.

1.1.5. Loai Ricinus communis [5,17,18]

Thau dau hay du du tia c6 tén khoa hoc Ia Ricinus communis L. 1a mét loai
thuc vat trong ho Thau dau (Euphorbiaceae) va la thanh vién duy nhat trong chi
Ricinus ciing nhu cua phan téng Ricininae. R. communis c6 ngudn gdc tir chau Phi,
phd bién & cac ving co khi hau nhiét d6i hoac can nhiét doi [43].

Hon 80 hop chat da duoc phan lap va xac dinh cau tric tir qua, 14, than va ré
loai R. Communis thudc cac nhém: alkaloid,terpenoid, flavonoid, dan xuét acid
benzoic, coumarin, toco-pherol, terpenoid va acid béo, vai nhiéu hoat tinh dang quan
tam.

Hop chét alkaloid, ricinine (32) dugc phan Iap tir hat, ré, 14 mam, 14, hoa, qua
va thdn R. communis. Pay la mét alkaloid c¢6 doc tinh, 3-carboxy-4-methoxy-N-
methyl-2-pyridone (33) c6 tac dung lam giam stc song caa mudi Anopheles. Hop
chat N-demethylricinine (34) duoc phan Iap tir 14 R. communis; methyl 5-(3-cyano-

1-methyl-2-o0x0-1,2-dihydropyridine-4-il) pentanoate (35) tir hat loai R. communis.



OCHj OCHs OCHjs >
CN CN CN O
N0 N o N N0
CH : H CH
3 CH3 3
32 33 34 35

Hop chat flavonol, quercetin (36) dugc phan lap tir ré va la thau dau, Céc
flavon glycoside: kaempferol-3-O-4-D-xylopyranoside (37), quercetin-3-O-$-D-
xylopyranoside (38), quercetin-3-O-4-D-glucopyranoside (39), kaempferol-3-O-4-
rutinoside (40), quercetin-3-O-g-rutinoside (41) dugc phan tir hoa, ré, 14 R.

communis.

36 R;=OH, R,=OH
37  Ri=H, R;=0-p-D-Xyl
38  Ri=OH, R,;=0-p-D-Xyl
39 Ri=OH, R;=0--D-Glu
40  Ri=H, Rp=0--Rut

41 R;=OH, R,= O-p-Rut

Hat Thau dau ding chita sa tir cung va truc trang, ly, sot nhau, dé khd, liét than

kinh mat, viém mu da, viém hach lao, dam dam vao thit; dau hat tri mun nhot thiing
doc, hau té, dai tién tao két, trang nhac. La duoc dung trj viém da, ngira, nhot, viém
dau khap, diét doi va diét bo gay. Ré dung chira phong thap dau nhirc khép, don nga
sung dau, sai udn véan, dong kinh, tinh than phan liét. Cac bot 14 duoc str dung dé xua
dudi rép, mudi, rudi trang va bo ve, ngoai ra 14 con dugc sir dung thude dap trén cac
vét loét, sung.

Trong y hoc hién dai, Ricinus communis thé hién hoat tinh phong pht nhu:
tranh thai, giam dau, chong oxy hoa, diéu hoa mién dich, bao vé gan, khang viém,
khang khuan, khang histamin, chdng hen xuyén, 1am lanh vét thuong, ...

Chiét xuat hat R. communis thé hién hoat tinh chong oxy hoa bang phuong
phap FTC, kha ning bay goc tu do DPPH va gdc hydroxyl duoc sinh ra tir hydrogen
peroxide (H205). Hoat tinh chdng oxy hda manh cua R. communis & nong d6 thap cho
thiy chang c6 thé rat hiru ich trong diéu tri bénh do stress oxy héa. Thanh phan héa
hoc chinh cua R. communis c¢6 hoat tinh chong oxy hoéa la methyl ricinoleate,

ricinoleic acid, 12-octadecadienoic acid va metyl este cua chung.
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Cao chiét tir R. communis cho thay kha nang khang khuan khang lai nhiéu loai
vi sinh vat khac nhau nhu E. coli, S. aureus, P. aeruginosa, S. typhimurium, P.
vulgaris, B. subtilis, C. albicans va A. niger.

Trong céc thir nghiém so sanh, thir ty hoat dong diét con tring gay hai cho gb
Mangifera indica va Pinus longifolia 1a: dau thau dau + sép thau dau (1:1) > dau thau
dau > 14 thau dau > sap thau dau > dau neem > 14 neem.

1.1.6. Loai Solanum xanthocarpum [3,19,20]

Ca Tau, con goi la ca trai vang c6 tén khoa hoc Solanum xanthocarpum Schrad
va VVondl, thuoc ho Ca Solanaceae.

Thanh phan hda hoc chinh gdm cac hop chit alkaloid, Ngoai ra, ca trai vang
con chura cac hop chét steroid, triterenoid, sapogenin, flavonoid, phenolic va comarin
khac.

Qua loai S. xanthocarpum chtra solasonine (42), solamargine (43), f-
solamargine (44), solasurine (45), solanocarpin (46), solasodine (47) va tomatidenol

(48), trong do6 steroid alkaloid solasodine 1a alkaloid chinh.

+OH

ZT

OH

46 47 48
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Trong y hoc cé truyén, thudc sic S. xanthocarpum dugc str dung ha sét, chéng
giun sén, thudc chita bénh da day, thudc chira bénh da day, thudc nhuan trang, tré héa
va ting kha ning thuy thai. R& cta cay nay duoc st dung thudc bd cho ba me cho con
b va phong ngira thuy dau va sai. RE duoc sir dung bai cac bo lac Mukundara cua
Rajasthan dé diéu tri thoat vi. La duoc &p dung tai chd dé giam dau. Nuéc ép qua tuoi
dung trong dau hong, qua say kho duoc dung hut nhu thude 1a dé chita viém ring
hodc dau rang va giam beo.

Trong y hoc hién dai, S. xanthocarpum biéu hién hoat tinh chdng hen, ha
duong huyét, bao vé gan, chong nam, diét mudi, ...

Cao chiét ethanol cua S. xanthocarpum c6 tac dung giam hen suyén va chong
di tng. Cao chiét ethanol cua hoa S. xanthocarpum ¢ liéu 50 va 100 mg/kg giam bach
cau &i toan. S. xanthocarpum & liéu (50-100 mg/kg) cho thay hoat tinh 6n dinh té bao
mast. Bo lac Kondh ¢ Orissa, An D¢ sir dung chiét xuat nuéc néng cua qua dé didu
trj tiéu duong. Cao chiét nude cho thay tac dung ha duong huyét dang ké trén chuot
bi tiéu dudng (do streptozotocin gay ra) & liéu 100 va 200 mg/kg.

Tha nghiém in vivo cho thay cao chiét ethanol caa S. xanthocarpum c6 tac
dung don géc ty do DPPH, bao vé gan, chéng oxy héa va giam doc gan do
galactosamine gay ra ¢ chuot.

Cao chiét qua S. xanthocarpum duoc st dung diét nAm va cén tring hiéu qua,
than thién véi moi trudng. Chiét xuat methanol tir qua khé Solanum xanthocarpum
cho thay hoat tinh khang nam A. brassicae.

Cao chiét tir qua S. xanthocarpum c6 tac dung diét Anopheles stephensi, Culex
qu vayefasciatus va Aedes aegypti. Tinh dau dugc sir dung lam thuéc chéng mudi Cx.
qurowefasciatus ¢ nong do rat thap. Gia tri LCso va LCoo ctia cao chiét qua Solanum
xanthocarpum wc ché An. culicifacies, An. stephensi va Ae. aegypti dugc xéac dinh 1a
0,112 va 0,258, 0,058 va 0,289 va 0,052 va 0,218%.

1.1.7. Loai Urena lobata

Loai Urena lobata co tén thuong 1a Ké hoa dao (hay ké hoa do) con goi la
phan thién hoa, tiéu phan thién hoa, di dao hoa,... Thanh phan héa hoc cua céc oA
thudc chi Urena chu yéu thuoc nhom flavonoid, ngoai ra con c6 cac hop chat khéc

thuoc nhom lignan, glycerid, furocoumarin, ... [4].
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DBén nay c6 13 hop chat flavonoid glycoside dugc phan Iap tir phan trén mat
dat loai Urena lobata, tiéu biéu la cac chat kaempferol-3-O-4-D-
apiofuranosyl(1—2)-4-D-glucopyranosyl-7-O-a-L-rhamnopyranoside (49),
kaempferol-4'-O-p-D-apiofuranosyl-3-O-4-D-glucopyranosyl-7-O-a-L-
rhamnopyranoside (50), 6,7,4'-tetrahydroxyflavone-6-O-4-D-arabinopyranosyl-7-O-
a-L  rhamnopyranoside  (51) va  5,6,7,4'-tetrahydroxy-flavone-6-O-$-D-
xylopyranosyl-7-O-a-L-rhamnopyranoside (52) [21].

HO R4
N o~ o L] .
HO O | 49 R;=OH, Rz = g-D-Api (1—2)-5-D-Glu
0 50 Ri=p-D-Api, R2=-D-Glu
OH O Ry
HO OH
o (]
H\ﬁoyo © | 51 R=f-D-apiofuranoside
o 52 R=p-D- xylopyranoside
R OH O

Ngoai ra, nhém nghién cttu & An Do da phan lap duoc mot furocoumarin [22].
Morelli va cong sy da phan lap duoc 2 triglyceride [23] tir ké hoa dao

Urena lobata cé vi nhat, hoi ngot, diu, tinh mat, khéng doc, co tdc dung thanh
nhiét, tiéu viém, trir thap, loi tiéu. R& U. lobata duoc dung chita thap khop, khi hu,
bach déi, ly, tiéu hda kém, cam cim, amidan, sét rét, hen, buéu giap. Hoa chira thay
dau, sbt, va rdi loan tri ndo. Canh 14 hoic toan cay dung ngoai chita chan thuong bam
dap, thap khép, viém v, ran can [24,25].

Trong y hoc hién dai, Ké hoa ddo c6 tac dung khang khuan, chéng viém,
amoebicidal, loi tiéu, viém da day, ho, viém than, tiéu chay, sét, viém phdi, viém
nuéu, 1am mém da, rong kinh va diéu kinh. N6 ciing duwgc sir dung cho bénh lau, dau
rang va cling dugc sir dung lam thuc pham cho dong vat ciing nhu con ngudi [24].

Cao chiét methanol cua U. lobata c6 phd khang khuan rong. Cac hop chét phan
lap duoc tir 14 U. lobata: kaempferol, quercetin, va tiliroside cé hoat tinh khang khuan
E. coli, B. subtilis va K. pneumonia manh. Nghién ctu nay giai thich kinh nghiém
dan gian dé diéu tri cac bénh truyén nhiém [26].

Cao chiét ethanol U. lobata c6 tac dung chéng lai peroxy hda lipid va céc goc
superoxide ty do trong thir nghém in vitro [27]. Nghién ctru cao chiét methanol cua
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U. lobata cho thiy tinh chéng ting sinh ndi mac va oxi hoa dang ké trén dong té bao
ung thu va MB-MDAA435 [28].
Nghién ctru danh gia cao chiét methanol cho hoat tinh chira lanh vét thuong &

chudt bach. Két qua cho thay 1am lanh vét thuwong dang ké ¢ vét cat bo, vét mo, vét
bong so séanh vai Povidone-lodine [29]. Hat U. lobata c6 hoat tinh @c ché dang ké
chéng lai tiéu chay do dau castor va sy tich tu dich ngoai bao do prostaglandin E2
(PGE2) gay ra. Ca hai déu thay giam dang ké chuyén dong da day, ruot va khong doc
tinh. Két qua gitp giai thich n6 sir dung trong y hoc ¢ truyén chira tiéu chay [30].

Dua vao két qua sang loc so bo hoat tinh khang sinh vi khuan két hop voi tim
hiéu tai liéu vé kinh nghiém s dung trong dan gian, phan b, cac nghién ciru vé thanh
phan hoda hoc va hoat tinh sinh hoc cua 7 d6i tuong nghién ciru ching tdi nhan thay:
Chung thé hién hoat tinh khang sinh va khang ung thu tét, v&i thanh phan hda hoc
chu yéu thuoc 16p chét terpenoid (diterpenoid va triterpenoid), flavonoid, alkaloid,
steroid. Py 12 ngudn hoat chat di dugc ching minh c6 tac dung khang sinh va khang
ung thu rat tot. Bén canh do, day déu la nguon nguyén lidu pho bién, dé trong o Viét
Nam, dap ing dugc yéu cau san Xuat san pham.

Dua trén d6, dé tai phan lap cac hop chat chinh tir cac d6i twong nghién ctu
dé tiép tuc thir nghiém hoat tinh khang khuan Vibrio nham tim ra duoc thanh phan
hoa hoc chinh quyét dinh hoat tinh thao duoc. Pinh huéng nghién ctru siu hon phat
trién thanh thudc. Hon nira, két hop véi ang dung mé hinh sang loc ao dé tim hiéu
méi quan hé giira ly thuyét va thuc nghiém, tir d6 gop phan ti uvu hoéa qua trinh phat
trién thudc cua cac doi tugng va dich dén nghién cuu.

1.2. Tinh hinh nghién céu vé hoat tinh khang vi sinh vat va gay déc té bao ung
thw
1.2.1. Tinh hinh nghién cizu vé hogt tinh khang vi sinh vt
1.2.1.1. Tinh hinh nghién citu trén thé gidi

Loai Polygonum aviculare va Polygonum cuspidatum thugc chi Polygonum
thé hién hoat tinh khang khuan Staphylococcus aureus [37]. Thanh phan tinh dau cua
Polygonum hydropiper c6 cac cau ti chinh 12 aliphatic, decanal va dodecanal thé hién
hoat tinh khang khuan tt [38]. Phan trén mit dat caa Polygonum acuminatum duoc

ding dé chira lanh vét thuong va chdng lai cac loai nam men [39]. Loai Polygonum
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ferrugineum trong y hoc ¢6 truyén dan toc Argentina dugc st dung dé chira
lanh vét thuong va 1a chat khir tring, khang nam [39]

Ré loai Polygonum cuspidatum ngin chan sy chét cap tinh, ngan ngira ton hai
vé hinh thai cua té bao HelLa va RAW 264.7 gay boi Vibrio vulnificus, wc ché ting
treong va ty 1é sdng caa Vibrio vulnificus trong nudc ngot va nudc bién. Cac chat
resveratrol, picied, resveratrolosid, emodin, physcion, emodin-1-O-glucoside phan
lap duoc tir Polygonum cuspidatum ciing duoc ching minh c6 tac dung diét khuan
dbi véi cac vi khuan gay doc thuc pham Bacillus cereus, Listeria monocytogenes,
Staphylococcus aureus, Escherichia coli va Salmonella anatum [40].

Loai Datura stramonium c6 chara saponin, tannin, alkaloid va glycoside, va
cao chiét ethanol thé hién hoat tinh khang khuan Pseudomonas aeruginosa,
Klebsiella pneumonia va Escherichia coli [41]. Cao chiét methanol cia Solanum
palinacanthum c6 hoat tinh khang khuan chéng lai S. aureus véi gia tri MIC 2500
ug/ml, va cac hop chat phan lap rutine va 3,5-dicaffeoylquinic acid c6 gia tri
MIC>1000ug/ml [42].

Cao chiét acetone cua Solanum tomentosum thé hién hoat tinh khang vi khuan
gram (-) va cao chiét methanol khang vi khuan gram (+) [42]. Loai Cestrum diurnum
c6 hoat tinh khang khuan di véi ching S. aureus va P. aeruginosa, va co tinh doc.
Physalis 1a mét chi trong ho Solanaceae, hau hét c6 nguon gbc ¢ Bac va Nam My, va
hop chét Physalin B dugc phan lap tir Physalis angulata da dugc ching minh 13 ¢6
tac dung tic ché S. aureus va N. gonorrhoeae [43].

Hop chat kaempferol glycoside 14 tiliroside dwgc phan lap tir loai Herissantia
tiubae mac du khong hién thi hoat tinh khang khuan (MIC= 256 pg/ml), nhung né da
diéu chinh hoat tinh cua khang sinh, tac 1a két hop vai khang sinh, gié tri MIC giam
da duoc thir nghiém vai norfloxacin (16 1an), ciprofloxacin (16 l1an), lomefloxacin (4
lan) va ofloxacin (2 l1an). Két qua nay goi y rang cac hop chat kaempferol glycoside
c6 thé dong vai trd 1a ngudn san pham ty nhién c6 ngudn gc tir thuc vat diéu chinh
kha nang khang khuan, tirc 12 mot ngudn bé trg khang sinh tiém nang [44].

Hoat tinh khang khuan cua cao chiét ethanol 90% cua phan trén mat dat Sida
acuta (Malvaceae) di dugc thir nghiém dé giai thich viéc sir dung loai nay trong y

hoc ¢6 truyén diéu tri nhidm khuan. Két qua thir nghiém cho thiy hoat tinh tGc ché
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dang ké chéng lai cac chung Staphylococcus aureus, Bacillus subtilis va
Streptococcus faecalis vai gia tri MIC trong khoang 5,0 - 10,0 mg/ml [45].

Cao chiét nudc cua loai Hibiscus sabdariffa thé hién hoat tinh tc ché dang ké
cac chung vi khuan Helicobacter pylori dwgc thir nghiém véi gia tri MICs trong
khoang tir 9,18 dén 16,68 pg/ml. Hiéu qua cuaa sir dung hiép ddng caa cao chiét nudc
cua loai Hibiscus sabdariffa. vai thudc khang sinh clarithromycin hoic metronidazole
két qua thu duoc 4/7 ching Helicobacter pylori c6 gié tri MICs trong khoang tir 0,21
dén 0,39 pg/ml, véi amoxicillin két qua thu dugc 5/7 ching Helicobacter pylori ¢6
gia tri MICs trong khoang tir 0,61 dén 0,91 pg/ml [46].

Cao chiét tir vo va la cady Guazuma ulmifolia thé hién hoat tinh khang nim
Candida sp. thap ¢ nong do tir 1024 dén 1ug / ml [47]. Cao chiét ethanol cua Hibiscus
sabdariffa thé hién tinh khang khuan manh di voéi tat ca cac chung vi sinh vat the
nghiém. Pang chi ¥, hoat tinh manh nhat d6i véi chiang Proteus mirabilis (duong
kinh vong vd khuan 15 mm) trong khi Ampiclox (chat khang sinh chuan) thé hién
hoat tinh, hoat tinh thap nhat d6i voi ching Enterobacter aerogenes (7 mm) [48].

Hop chat 4-((3S,4R,5S)-3,4,5-trihydroxy-6-(hydroxymethyl) tetrahydro-2H-
pyran-2-yloxy) phenazine-1-carboxylic acid dwgc phan lap tr Neesia altissima
(Malvaceae) duoc thir nghiém hoat tinh uc ché in vitro d6i véi cac ching
Streptomyces sp., Bacillus cereus, Escherichia coli, Salmonella typhimurium,
Shigella flexneri va Staphylococcus aureus [49].

Cao chiét ethanol tir vo ré Polyscias fulva thé hién hoat tinh khang khuan
chéng lai cac chung S. typhi, E. aerogenes, P. aeruginosa va E. coli véi gié tri MIC
tir 2000 dén 8000 pg/ml. Cac phan doan ethyle acetate va n-butanol cho hoat tinh tét
hon cao chiét ethanol tong (MIC = 500 dén 1000 pg/ml). Hop chét g-sitosterol va 3-
O-a-L-arabinopyranosyl-hederagenin thé hién hoat tinh khang khuan manh nhat
(MIC=6,25-100 pg/ml) va P. aeruginosa (MIC= 6,25-400 pg/ml) [50].

Cao chiét methanol caa 13 loai thudc chi Cussonia di duoc thir nghiém hoat
tinh khang khuan. Két qua cho thay, tat ca cac cao chiét déu thé hién hoat tinh khang
Pseudomonas aeruginosa (MIC= 1,0-1,5 mg/ml), Trichomonas vagis (MIC= 0,8-1,3
mg/ml), Neisseria gonorrhoeae (MIC= 0,02-0,7 mg/ml). Cao chiét methanol cua
Cussonia arborea thé hién hoat tinh manh nhat khang Plasmodium falciparum (MIC=
13,68 pg/ml) [51].



15

Hoat tinh khang nam cua saponin triterpenoid duoc nghién ctu in vitro bang
phuong phap pha lodng agar. Cac dan xuit monodesmosidic hederagenin thé hién
mét hoat dong phd rong chdng lai nAm men ciing nhu cac loai dermatophte. Hop chat
a-hederin 14 hop chét c6 hoat tinh manh nhét va Candida glabrata Ia chung dé& bi anh
huong nhat. Hop chit a-hederin da duoc phét trién thanh thudc khang caspofungin,
trc ché su tong hop cuia thanh té bao nam. Chiét xuat cdy Hedera helix voi ham luong
hedrasaponin F cao két hop véi oseltamivir lam giam viém phéi & chudt nhiém virus
ciim A/PR/8 (PR8). Hop chat hederasaponin B va 30% chiét xuat ethanol cua Hedera
helix c6 chtra hederasaponin B cho thay hoat tinh chéng virus dang ké chéng lai Virus
EV71 kiéu gene C3 va Cda bang cach giam su hinh thanh CPE. Hederasaponin B
cling @c ché biéu hién protein VP2 cua virus, cho thay sy tc ché tong hop vo ngoai
protein cua virus [52].

Hop chét continentalic acid duoc phan 1ap tir cao chiét chloroform cua ré cay
Aralia continentalis thé hién hoat tinh manh chdng lai Staphylococcus aureus thudng
va Staphylococcus aureus khang methicillin. Véi gia tri MIC khoang 8-16pug/ml. Do
d6, continentalic acid ¢ tiém nang diéu tri vi khuan khang khang sinh [53].

Hop chat ursolic acid 3-O-a-L-arabinopyranoside duoc phan lap tir 14 loai
Acanthopanax henryi (Oliv.) Harms thé hién hoat tinh khang Staphylococcus aureus
Vi gia tri MIC bang 6,25 pg/ml. Hiép dong cua ursolic acid 3-O-a-L-
arabinopyranoside (0,09 pg/ml) véi 0,00001% Triton X-100 hoac 250 pg/ml N,N'-
dicyclohexylcarbodiimide ty I wrc ché vi khuan Staphylococcus aureus dat twong Gng
56,6 va 85.9% [54].

Cac Monodesmoside (a-hederin, sapindoside B va sapindoside C) dugc phan
lap tir 14 cua Kalopanax pictum var. chinense cho thay tac dung khang ndm dang ké
chéng lai microsporum canis, Coccidioides immitis, Trichophyton mentagrophytes,
Cryptococcus neoformans va Candida albicans & nong d6 @c ché téi thiéu 6,25-25
pg/ml [55].

Hau hét céc loai va chi trong ho Thau dau cd cac hoat chat thuoc cac nhom
triterpenoid, ancaloid, diterpenoid, diterpen ester, phorbol diterpen, flavonoid. .. Rt
nhiéu hop chat mégi c6 hoat tinh sinh hoc cao da dugc phan lap va xac dinh. D6 1a

nhitng hop chét c6 trién vong tng dung trong céng nghiép dugc.
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Cao chiét vo than cay M. dusenii cho thiy tac dung @c ché cao nhat déi voi
chang P. aeruginosa véi duong kinh vong vé khuan 37 mm, cao hon ca thudc
cloramphenicol. Cao chiét vo cay R. heudelotii, 14 T. conophora, 14 A. laxiflora, vo
M. dusenii wc ché chung A. flavus. Ogundipe va cong su da nghién ciru vé hoat tinh
khang khuan tot cua cao chiét 14 A. laxiflora va xac dinh quercetin, rutin va quercitrin
la flavonoid 14 cac thanh phan chinh gay ra hoat tinh d6. Tuong tu, hoat tinh khang
khuan tét cua E. heterophylla va R. heudelotii ciing duoc béo céo [56].

Cac hop chat hoat tinh sinh hoc chiu trach nhiém vé tac dung wc ché cua nhing
cay nay da dugc phét hién trong sang loc hoa chat thuc vat, mot sé duoc béo céo
trong tai liéu la thanh phan khang khuan. Flavonoid duoc biét dén 1a chat khang khuan
trong tu nhién. Flavonoid phan lap tir 14 cua Euclea crispa da duoc bao céo thé hién
hoat tinh khang khuan. Tannin dugc xac dinh tir Vaccinium vitis, terpene tir Vernonia
amygdalina va saponin tir Allium minutifolium 1a thanh phan thé hién hoat tinh khang
khuan cia cdy. Piéu nay da giai thich dugc kinh nghiém trong dan gian st dung mot
s6 loai ho Euphorbiaceae dé diéu tri nhidm tring [56].

Cao chiét cua E. macroclada giau flavonoid c6 hoat tinh khang khuan va
khang nam véi duong kinh vong vo khuan 8-23 mm. Gié tri MIC cua E. macroclada
duge xac dinh tir 31,2-1000ug/ml [70]. Cao chiét cia E. denticulata khdng thé hién
hoat tinh wc ché vi khuan E. coli va B. megaterium nhung thé hién hoat tinh véi céac
chang S. aureus (17 mm) va C. albicans (20 mm). Cao chiét 14 va nhya cua E.
cheiradenia cho thay tac dung tc ché ddi véi cac chung vi sinh vat thir nghiém voi
duong kinh vong vo khuan khoang 8-14 mm. Gia tri MIC cua E. cheiradenia bang
31,2-1000pg/ml. Nhya cua lodi E. virgata cho thiy hoat tinh manh khang K.
pneumoniae (24 mm) va C. albicans (21 mm). Cao chiét cia E. petiolata cho thay
hoat tinh khang E. coli (11 mm) véi gié tri MIC khoang 31,2-1000 pg/ml [57].
1.2.1.2. Tinh hinh nghién citu trong nwéc

Cao chiét Ricinus communis cho hiéu qua tot ddi vai cac chung Vibrio harveyi
va Vibrio parahaemolyticus véi dudng kinh vong khang khuan tir 17 - 18 mm, twong
ung vai gia tri MIC va MBC la 1,25 mg/ml va 2,5 mg/ml; 2,5 mg/ml va 5,0 mg/ml.
Cao chiét Vernonia amygdalina, Moringa oleifera), Acanthus ilicifolius va Wedelia
calendulacea thé hién hoat tinh &@ muc trung binh véi duong kinh vong khang khuan
tor 10 - 11 mm [58].
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Thir nghiém cac cao chiét 14, vo than, canh, ré cua cay mit 14 den déu c6 hoat
tinh khang chung vi sinh vat gram (+) véi 1Cso trong khoang 3,65- 95,09 pg/ml.
Artochamin B 1a hop chat phan Iap duoc c6 hoat tinh tét nhat; véi kha nang tc ché
Bacillus subtilis (ICso la 21,79 pg/ml), Staphylococcus aureus (ICso la 25,14ug/ml),
gay doc trén ca bén dong té bao ung thu KB, HepG2, Lu va MCF7 véi céc gia tri ICso
lan luot 12 1,18; 3,6; 20,0; 4,59 pg/ml, hoat tinh chéng oxy héa manh véi gia tri ECso
14 20,51 pg/ml [59].

Cay Trinh nir hoang cung (Crinum latifolium) chira cac chiung Streptomyces
noi sinh. Mét trong cac chung Streptomyces nay 1a SS004 cho thay c6 kha ning khang
lai cac vi sinh vat gay bénh khang khang sinh [60].

Céc Cao chiét methanol cia 9 loai thugc chi Com ngudi (Ardisia) c6 & Viét
Nam da dugc sang loc vé hoat tinh khang vi sinh vat va gay doc té bao. Két qua thu
duogc cho thiy, Cao chiét methanol tir 14 Ardisia incarnata c hoat tinh gay doc té bao
manh nhat, c6 kha niang uc ché ca 5 dong té bao ung thu thir nghiém véi cac gia tri
ICsonam trong khoang 5,26 dén 8,46 ug/ml, dong thoi c6 hoat tinh Gc ché chiing nam
méc A. niger véi gi tri MIC 12 200 ug/ml. Cac Cao chiét methanol tir 14 A. balansana,
A. caudata, A. insularis, A. pseudocrispa va A. splendens cé hoat tinh vi sinh vat va
gay doc té bao trung binh [61]

Cao chiét methanol tir canh va la cac loai Kandelia obovata, Pluchea
pteropoda, Aegiceras corniculatum, Lumnitzera racemosa, Sonneratia caseolaris,
Sonneratia apetala, Bruguiera gymnorrhiza, Rhizophora stylosa va Avicennia
marina tir Vuon qudc gia Xuan Thuy, tinh Nam Dinh déu thé hién hoat tinh wc ché 4
chung Escherichia coli, Proteus mirabilis, Proteus vulgaris va Staphylococcus
aureus [62].

1.2.2. Tinh hinh nghién citu vé hoat tinh gy déc té bao ung thuw
1.2.2.1. Tinh hinh nghién cztu trén thé gidi

Cao chiét methanol, ethyl acetate va chloroform cua Aralia elata thé hién hoat
tinh gay doc manh ddi voi té bao ung thu da day, da va budng trang ¢ nong do 200
ng/ml; 1am giam kha niang song sét cua té bao ung thu da day lan luot 1a 12,0%,
25,1% va 16,0%, tuong Gng véi gia tri ICso 12 62,83, 153,3 va 41,2 ug/ml. Cao chiét
methanol (200 pg/ml) cua Aralia elata tc ché dang ké kha nang séng cua té bao hac

t da 1én dén 95,6%. Ngoai ra, chiét xuat methanol va ethyl acetatee (200 pg/ml) cua
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Aralia elata d @c ché dang ké kha nang séng sot cua té bao ung thu budng trirng lan
ot 12 2,7% va 4,3% [63].

Cao chiét acetone va ethanol cua Croton gratissimushas da dugc ching minh
thé hién hoat tinh gay doc trén cac dong té bao A549 (ung thu phéi), MCF-7 (ung thu
v(), Caco-2 (ung thu rudt két) va HeLa (ung thu ¢6 tir cung). So véi cac loai Croton
khic nhu Croton pseudopulchellus va Croton sylvaticus) thi Croton
gratissimusdemus c6 chi sé chon loc (SI) cao hon trén cac dong té bao ung thu (ngoai
trr MCF-7). Ngoai ra, cembranolides dwoc phan lap tr vo cdy Croton
gratissimusstem da cho thay hoat dong hop ly chong lai dong té bao ung thu budng
tring (PE01) va dong té bao khang paclitaxel-PEO1TaxR. Ngoai ra, tdc dung chéng
tang sinh té bao bach cau ¢ nguoi cua Croton gratissimuson wil-2 ¢6 thé so sanh bang
Vi hiéu qua thude chéng ung thu doxorubicin. Poc tinh té bao cia mot sb diterpenoid
loai trachylobane va isopimarane dugc phan lap tir Croton zambesicusleaf da duoc
chting minh: Hop chat ent-trachyloban-34-ol thé hién hoat tinh gay doc té bao Hela
véi gia tri 1Cso 7,3 mg/ml). Hop chat ent-18-hydroxy-trachyloban-3-one, ent-
trachyloban-3-one va isopimara-7,15-dien-34-ol thé hién doc tinh té bao khéng chon
loc chdng lai ca hai dong té bao ung thu tir cung (HeLa), bach cau (HL-60) va khdng
ung thu (WI-38) [64]

Cac hoat tinh chong ung thu cua cac loai thudc chi Polygonum da dugc nghién
ctru trén khap thé gisi. Nhiéu loai trong s6 nay c6 kha ning tc ché chéng lai cac dong
té bao gay ung thu khac nhau nhu bach cau, biéu md té bao gan, ruot két, vi, biéu md
co tir cung, biéu md tuyén tién liét, biéu md phdi, da day, biéu mé tuyén tuy, biéu mo
chuyén tiép bang quang, than, thanh quan, budng triang,... Cac flavonoid glucoside
tu cac loai P. amphibia, P. aplexicaulis, P. decipiens, P. glabra, P. limbate va P.
senegalensis thé hién hoat tinh gay doc té bao vai gia tri 1Cso tir 0,01 dén 100 pum tdy
thuoc vao loai t& bao duoc nghién cau. Mot sé hop chat nhu amplexicaule A,
vanicoside B, lapathoside A va polygonumin A dugc phan lap te P. amplexicaulis,
P. lapathifolia va P. minor cho thay hoat tinh chong ung thu day hira hen voi gia tri
ICso twong duong véi thudc tidu chuan [65]

Cao chiét n-butanol tir Ricinus communis dé ngan chan sy di can trong cac té
bao MCF-7. Nghién ctu da chirng minh rang cao chiét n-butanol cua R. communis

c6 thé wc ché cac budc chinh cta dong di cin va diéu chinh céc protein diéu hoa di
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can. Do d6, phan doan nay cd thé dugc coi 1a mot ngudn tiém nang trong diéu tri ung
thu ac tinh [66].

Cao chiét methanol tir qua Solanum xanthocarpum duogc da duoc thir nghiém
vé tac dung tc ché té bao ung thu Hela. Cao chiét methanol cia Solanum
zanthocarpum c6 tac dung gy doc té bao dang ké trén té bao Hela trong khoang
ndng do tir 10 mg/ml dén 0,0196 mg/ml. Gia tri ICso cua Solanum xanthocarpum doi
vé6i dong té bao HeLa va Vero 1a 847,8 va 0,8724 mg/ml theo phuong phap SRB; 1a
265,0 va 0,9496 mg/ml theo phuong phap MTT [67]

Viéc tim kiém lidu phap diéu tri ung thu bang cac san pham tu nhién tiép tuc
la mot nd uc toan cau. Nhiéu san pham tu nhién da dugc thir nghiém trén toan cau
chéng lai cac dong té bao ung thu khac nhau. Loai Urena lobata di dugc sir dung
nhu mét thanh phan trong céac cong thirc khac nhau cia thude y hoc ¢o truyén dé diéu
tri ung thu. Cao chiét methanol cia Urena lobata duogc thir nghiém in vivo trén chuot
chéng lai lai dong té bao ung thu biéu md c6 trusng Ehrlich (EAC) bang duong udng
(200 mg/kg va 400 mg/kg) trong 13 ngay lién tuc. két qua cho thay su giam dang ké
vé thé tich khéi u, s6 Twong té bao song sot, trong lugng khdi u, thoi gian séng sot
trung binh ting 18n, s6 lwong hdng cau, bach cau va huyét sic té da dugc phuc hoi vé
mtc binh thudng & nhitng con chudt dugc diéu tri [68].

Nhitng thanh cong budc dau trong nghién ciru hop chat thién nhién di tao dong
luc cho cudc tim kiém cac thude diéu tri ung thu tir thuc vat. Kham pha va phat trién
thudc diéu tri ung thu vinblastine, vincristine, va podophyllotoxin 1a nén tang cho
hang loat nhitng nghién cau vé hop chét thién nhién trong diéu tri ung thu sau nay.
NG&i tiép thanh cong 12 mét loat thuéc méi c6 ngudn goc thuc vat duoc tim thay, tiéu
biéu 1a taxol, etoposide, camptothecin.
1.2.2.2. Tinh hinh nghién cizu ¢ Viét Nam

Trong giai doan 1996-2005, 1157 mau cao chiét thd caa cac thuc vat dugc lya
chon trén co s¢ kinh nghiém dan gian trong diéu tri khang ung thu (cac dong té bao
ung thu Hep-G2 (gan), KB (biéu mé), Lu (phoi) va RD (Sarcoma co van)) va khang
viém d3 dugc sang loc in vitro tai Vién Hoa hoc cac hop chat thién nhién (VAST).
Két qua cho biét hon 25% s6 mau thir ¢6 hoat tinh gdy doc 16n hon 1 dong té bao ung

thu. Mot s6 mau c6 hoat tinh tt nhu 14 bach déng nir, diép ca, bum bup, ging gid,
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thanh nganh,.. dugc phan doan, sang loc hoat tinh giai doan 2 va danh gia trén mo
hinh dong vat thuc nghiém va thu duoc nhiéu két qua dang chua ¥ [69,70].

Két qua sang loc hoat tinh chdng ung thu phdi A549 cua 80 loai thuc vat thu
hai & Hoa Binh ¢ ndng d6 100ug/ml di thu duoc cac két qua sau: cao chiét methanol
cua 14 cdy Meliosma pinnata, 14 va ré cay Goniothalamus vietnamensis da thé hién
hoat tinh gay doc té bao rat manh voi ty I té bao séng sot tir 0 dén 4%. Hon hop
govietnin A va govietnin B tur ré cdy Goniothalamus vietnamesis c6 tac dung khang
ung thu manh véi gia tri EDso 12 0, 29 pg/ml [71].

Cao chiét cay Panax cipleamatus c6 tac dung tiéu diét trén 90% té bao ung
thu, trong d6 c¢6 spinasaponin A methylester khang manh ddi véi 2 dong té bao ung
thu bach cau cap tinh HL-60 va ung thu dai trang HCT-116 véi gié tri ICso tuong ting
14 0,44 uM va 0,63 uM. Hop chat nay khong nhitng lam ting lugng DR5 (protein lién
quan dén su ty chét cua té bao ung thu theo kiéu bén ngoai) ma con kich hoat su ty
chét theo kiéu bén trong qua viéc 1am giam Bcl-2 (protein khang tu chét va 1am ting
Bax - protein gy tu chét té bao) [71].

Nghién ctru vé sang loc hoat tinh gay doc té bao trén dong té bao ung thu B16
cua 50 thuc vat trong cac bai thuc chdng u va viem khap. Két qua cho biét,

Cao chiét loai Siegesbeckia orientals, Notopterygium incisium va Mimosa
pudica thé hién hoat tinh gay doc té bao ung thu B16 manh véi cac gia tri I1Cso 17,08;
11,99 va 13,17 pg/ml twong tng [72].

Hop chat 8,13-epoxy-3-en-7-hydroxy-6,11-O-dibenzoyl-15,16-derodanolid
tir cay Scutellaria barbata thé hién hoat tinh tét trén cac dong té bao ung thu: MCF7
(v{, ICs0 = 2, 15 uM), LU (phoi, ICso = 7, 2 uM), LNCaP (tuyén tién liét, ICso =7, 5
UM) va KB (biéu md, 1Cso = 8, 3 uM) [73].

Ba hop chat ent-kaurane 1a ent-(16S)-18 acetoxy-7-hydroxykauran-15-one;
ent-a, 14oa-diacetoxy-7p-hydroxykauran-16-en-15-one va ent-1 -acetoxy-74, 14 a-
dihydroxy kauran-16-en-15-one tir Croton tonkinensis gay doc manh trén cac dong
té bao ung thu kB, Hep-G2, LU va Fl & mé hinh thir nghiém doc tinh trén artemia véi
ty 1& chét sau 24h tuong tng 1a 100%, 96,7% va 96,7% & ndng d6 100 pug/ml [74].

Hai hop chat alkaloid (10-methoxy-normacusin-B va 10-methoxy-affinisin-
N(4)oxid) tir Catharanthus roseus gay doc manh déi véi dong té bao ung thu gan

Hep-G2 véi gia tri 1Cso 1,95 va 1,77 pg/ml twong tng [75]. Hop chét andrographslide
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tir 14 cay Andrographis paniculata c ché su phét trién cua té bao Hep-G2 (ung thu
gan) voi gia tri 1Cso 3,06 pg/ml [76].

Ricin tir hat cua cdy Ricinus communis cho thiy doc tinh t& bao manh chéng
lai cac té bao u &c tinh; ICsp tai 48h 1a 34,1 ng/ml d6i véi té bao SKMEL28 va 5,2
ng/ml d6i véi té bao HaCaT. O ndng do thap (<3 ng/ml) tong ricin khdng gay ti vong.
Mic du ricin duoc liét ké 1a chat doc nhung n6 cé tiém ning vé y hoc dé diéu trj u &c
tinh [77].

Hop chét degalactotigonin dugc phan lap tir cay Solanum nigrum, gy doc tinh
té bao manh di vai nhitng dong té bao ung thu tuyén tuy cia con ngudi (PANC1 va
MIA-PaCa?2) va cac dong té bao ung thu phdi (A549, NCI-H1975 va NCI-H1299).
Hop chat nay gay ra qué trinh apoptosis trong té bao PANC1 va A549. Nghién ctu
thém vé co ché hoat dong cua né trong PANC1 té bao dd ching minh rang 1 @c ché
dang ké su tang sinh va di chuyén do EGF gay ra theo cach phu thudc vao nong do.
Xt ly té bao PANC1 bang degalactotigonin gay bat giir chu ky té bao & pha GO/G1.
Hop chat degalactotigonin tao ra diéu hoa giam caa cyclin D1 va diéu hoa p21 theo
cach phu thudc vao thoi gian va ndng d6 va tc ché qué trinh phosphoryl héa do EGF
gay ra va kich hoat cac phan tir tin hiéu xu6i dong EGFR nhu Akt va ERK [78].

1.3. Céc nghién cwu thudc thwc vat chéng chiing Vibrio gay bénh trong nudi
trong thity san
1.3.1. Bénh hoai ti# gan tuy cdp (AHPND)

Bénh hoai tir gan tuy cap trén tdm (Acute hepatopancreatic necrosis disease-
AHPND) hay con goi la Hoi chiing tdm chét sém (Early mortality syndrome- EMS).
Hoi chitng lién quan dén quan 1y méi truong ao nudi tom, dugc gay ra boi nhoém vi
khuan Vibrio parahaemolyticus mang gen doc luc PirA va PirB di giy thiét hai
nghiém trong vé san luong caa nganh cong nghiép nudi tom ¢ Pong Nam A va
Mexico ké tir khi né duoc phét hién dau tién ¢ Trung Qudc tir nam 2009. Sau do,
bénh nay xuit hién & Viét Nam nim 2010, Malaysia nam 2011, Thailand nim 2012,
Mexico nam 2013, Philippine ndm 2014, Bangladesh va Hoa Ky nam 2017. Thiét hai
do AHPND udc tinh hon 1 ty USD/nam [79]

Vi khuan Vibrio parahaemolyticus ho Vibrionaceae, mang dic diém gram (-),
hinh que thing hoic hoi udn cong, séng & vang nude bién ven bo va cira séng [80].
C6 thai gian thé hé ngan trong khoang 8-9 phdt & nhiét 6 37°C, ¢6 thé ting sinh 1én
dén nong do nhiém trang la 10° té bao [79,81]. Nhiém tring vi khuan nay thudng
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hién dién véi 1 trong 3 hdi ching 1am sang chu yéu 1a nhidm tring dwong rudt chiém
61%, nhidm trung vét thuong chiém 34% va nhiém tring méu chiém 5% [82].

Bénh hoai tir gan tuy cap tinh gay chét tdm thé chan tring (Litopenaeus
vannamei) voi ty Ié chét cao, c6 thé 1én dén 100% trong vai ngay, chii yéu ¢ giai doan
tir 10-45 ngay tha nudi [83,84].

O Viét Nam nidm 2010, bénh AHPND duoc ghi nhan ¢ céc tinh nhu Ninh
Thuan (16 ha), Séc Trang (1,719 ha), Bac Liéu (346 ha) va Ca Mau (3,493 ha). Sau
d6, bénh nay tiép tuc xay ra va lan rong dén 19 tinh thanh nim 2012, 22 tinh thanh
nam 2015, 25 tinh thanh nam 2017 v&i dién tich nudi tdm bi nhim bénh lan luot
tuong tng la 28.005 ha, 9.284 ha va 6.793 ha, lam giam dang ké san luong tom nuoi
cua Viét Nam [85]. Nam 2018, trén dia ban tinh Ha Tinh dién tich bi bénh hoai tir
gan tuy cap trén tdm 1a 24,25ha, chiém 0,9% dién tich nudi [86].

Tuy nhién, cho dén nay van chua c6 mot bién phap phong tri nao thuc su hiéu
qua. Vi vay, cac véan dé lién quan dén cac chung Vibrio gay bénh, cac yéu té khang
nguyén, doc t6 cling da va dang dugc quan tam nghién cuu.

1.3.2. Céc nghién cizu thuéc thec vdt chang chiing Vibrio gay bénh trong NTTS

Hién nay trén thé gigi dang quan tim nghién ctru (ing dung thao moc vao trong
linh vuc nubi trdng thuy san, trong sé d6 phai ké dén An Do va Trung Quéc. G An
P, cac nha khoa hoc sir dung Cao chiét ethanol cua 3 loai Ocimum sanctum,
Withania somnifera va Myristica fragrans tron vao thirc an voi cac nong do ting dan
(100, 200, 400 va 800 mg/kg thirc in) cho c4 Song (Epinephelus tauvina) bi nhiém
khuan Vibrio harveyi an, budc dau thu duoc két qua &c ché vi khuan V. harveyi tot
[87]. Mot nghién ciru khac tai An Do cho thay cao chiét tir 14 6i va qua 6i o tac dung
chéng lai cac chung vi khuan Staphylococcus, Shigella, Salmonella, Bacillus,
Escherichia coli, Clostridium va Pseudomonas [88].

Cao chiét petroleum ether, chloroform, acetone, ethyl acetatee, methanol va
nudc cua 10 loai thuc vat rirng ngap man: Acanthus ilicifolius, Avicennia marina,
Avicennia ofcinalis, Ceriops decandra, Rhizophora apiculata, Rhizophora
mucronata, Sesuvium portulacastrum, Suaeda maritime, Clerodendrum inerme va
Thespesia populneoides duogc thir nghiém in vitro chong vi khuan Vibrio harveyi
duogc sir dung 1am mam bénh thir nghiém. Két qua cho biét, cao chiét acetone cua la
Acanthus ilicifolius (duong kinh vong khang khuan: 16,4 mm, MIC 125 pg/ml) thé
hién hoat tinh chong vi khuan Vibrio manh hon cac cao chiét tir 14 khac. Cao chiét
methanol cua qua Rhizophora apiculata, than cay Avicennia marina va Avicennia
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ofcinalis thé hién hoat tinh tét nhat véi duong kinh vong vo khuan lan luot 12 12,1
mm, 10,2 mm va 10,2 mm [89]

Cao chiét 14 Dialium guineense thé hién hoat tinh chéng 14 trong tong sé 18
chang Vibrio spp. duoc thir nghiém & ndng do 20 mg/ml, dudng kinh vong vé khuan
tir 12 dén 20 mm, gié tri MIC trong khoang tir 0,313 dén 5,0 mg/ml va gié tri MBC
trong khoang 0,625 dén 10 mg/ml. Két qua dinh tinh so b cho biét thanh phan héa
hoc cua 14 loai ndy gom céc 16p chat tanin, alkaloid, flavonoid, saponin, steroid va
glycoside tim. Cac két qua thu duoc tir nghién ciru ndy c6 thé cung cap bang chang
vé tinh hitu ich cua D. guineense trong viéc diéu tri cac bénh khéc nhau do Vibrio
spp. gay ra. [90].

Pén nay, hau hét cac nghién ctru déu tap trung vao thir hoat tinh khang khuan
Vibrio cholerae va Vibrio parahaemolyticus ngoai ra, con c6 mot sé nghién ciru dé
cap dén hoat tinh khang khuan Vibrio vulnificus va Vibrio harveyi. Nhitng nghién ctu
da chi ra rang Allium sativum, Thymus vulgaris, Syzygium aromaum, Zataria
multiflora, Zingiber officinale, Satureja bachtiarica Bunge, Punica granatum,
Mentha spicata, Cumin cyminum, Eucalyptus globulus, Camellia sinensis,
Rosmarinus officinalis... 1a cac loai quan trong nhat thé hién hoat tinh chéng vi khuan
Vibrio. Mot sé két qua nghién ciru dugc théng ké nhu bang 1.1 [91].

Bang 1.1. Mot s6 thude thuc vat khang khuan Vibrio [91].

TT|Tén loai Phan |Phan hoat chat |Vibrio spp. Dién giai
MIC va MBC 24
Vo Dich methanol V. cholera mg/ml
1 |Albizia lebbeck d=12 mm.
La Dich acetone V. cholerae MIC 0,5 mg/ml va
MBC 0,65 mg/ml
2 |Allium cepa Cu Dich ethanol V. cholera ﬁ;léiggzg]mg/ mi
3 | Allium sativum Cu Dich methanol V. harveyi d=22 va 24 mm.
Cu Dich nudc V. cholerae MIC 10 mg/ml
Aristolochia . . V. harveyi d=7,4mm
4 bracteata La Dich chloroform V. vulnif?/cus d=7,0mm
d=16,5 mm,
La Dich methanol V. cholera MIC 2.5 mg/ml va
5 Azadirachta MBC 10 mg/ml
indica d=12,8 mm,
La Dich ethanol V. parahaemolyticus |MIC 6,5 mg/ml va
MBC 7 mg/ml
Bauhinia Vo Dich ethanol V. cholera d=12 mm
6 variegata _ ‘ MBC 1,56 mg/ml
Vo Tinh dau V. cholerae d=24 mm
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5 Camellia La Dich nuéc V. parahaemolyticus |d= 16,33 mm
sinensis L& Dich nudc V. cholerae MIC 0,25ug/ul
8 g:ta;tr(])iwgrpha La Dich ethanol V. parahaemolyticus ?502&\633260%21.0
d=16mm
Cleistanthus La Dich nu6c V. cholera I\/lIC 177ug/ul
9 lcollinus d= 13 mm
L& Dich acetone V. cholerae MIC 0,40 mg/ml
MBC 0,60 mg/ml
. Trén . A d=13 mm
10 |Cordia globosa mit dét Tinh dau V. cholerae MIC 0,060 mg/m
11 |Costus spiralis |La Dich ethanol V. cholera MIC 1-5 mg/ml
Hat . . d=23 mm
: Tinh dau V. cholera MIC 0,078 mg/mi
12 Cuminum MBC 1,25 mg/ml
cyminum Hat ‘ d=11,67 mm
: Tinh dau V. parahaemolyticus |[MIC 12 mg/ml
MBC 25 mg/ml
13 (Cymbopogon | Tren | g3, V. cholera MIC 0.244 pg/ml
nardus mat dat
‘ MIC 7,81pug/ml
L& Tinh dau V. harveyi MBC 62.5ug/ml
14 Ellg%"t'}’upstus ‘ d= 14,7 mm
g Hoa |Tinh dau V. cholera MIC 250 pg/ml
MBC 1000 pg/ml
15 \'/:lflzr;feulum La Dich methanl V. parahaemolyticus m:BCCLan:r%Tn:I
16 Helianthemum La Dich methanol V. cholerae MIC 2,5 mg/mi
glomeratum V. parahaemolyticus |MIC 2,5 mg/mi
Jatropha d= 7,3 mm
17 neopaucifloa Vo Nhya V. cholerae MIC 4,0 mg/ml
MBC 6,0 mg/ml
La Tinh dau V. parahaemolyticus (Iil/l_l (1:8625)0r?r,gn
18 |Mentha piperita ' Ppm
La Dich ethanol V. cholerae MIC 6,25 ppm
i ' MBC 12,5 ppm
Trén  |Tinh dau V. cholerae d=13 mm
19 |Mentha mat dat MIC 0,5 pg/ml
pulegium MBC 1 pg/ml
L4 Tinh dau V. cholerae d= 20 mm
Trén | Tinh dau V. alginolyticus d= 18,67 mm
20 |Mentha spicata |mat dat MIC 0,047 mg/ml
La Dich ethanol V. cholerae d=12 mm
d=12,4 mm
La Dich ethanol V. cholerae MIC 2 mg/ml
21 Myrtus MBC 20 mg/ml
communis d=11,34 mm
La Tinh dau V. parahaemolyticus |MIC 200 mg/ml

MBC 200 mg/ml
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. : Tinh dau V. parahaemolyticus |d= 23,9 mm
22 |Nigella sativa | Hat hat Dich ethanol V. cholerae d= 11,15 mm
. d=1,4cm
23 Ocimum Cacay .I?}Ch eEhanoI V. cholerae MBC 3 mg/ml
- x inh dau —
basilicum Ré V. parahaemolyticus d=15,3mm
' MIC 250pg/ml
L& . . . d=15 mm.
oeimum Dich nuéc V. parahaemolyticus MIC 1.25 mg/m
24 gratissimum A MBC S mg/rrJI A
-rl;]rgindét Dich ethanol V. cholerae g; %(2)650rﬂg}rglnong
o5 |Origanum Tren  |Tinh dau V. alginolyticus (Iil/Tl(l:2633’39an1rg/ml
majorana mat dat MBC 3,125 mg/ml
Trén . A g= 12 mm
_ mat dat Tinh dau V. cholerae MIC 0,011 mg/ml
26 Petroselinum : MBC 11,25 mg/ml
crispum L4 ‘ d=15mm
Tinh dau V. cholera MIC 0,125 mg/ml
MBC 0,125 mg/ml
Punica Qua Dich methanol V. cholerae d: 26 mm
27 granatum L& Dich nuéc V. parahaemolyticus d= 11 mm
i ' MIC 10 mg/ml
d=10.66 mm
Trén  |Tinh dau V. alginolyticus MIC 0,625 mg/ml
og |Rosmarinus mat dat MBC 2,5 mg/ml
officinalis d= 26,33 mm
La Tinh dau V. alginolyticus MIC 25 mg/ml
MBC 50 mg/ml
A L MIC 31ug/mi
Satureja Trfa ", Tinh dau V. parahaemolyticus |MBC 31“5g/ml
. mat dat _
29 |bachtiarica L4 Tinh diu d= 16,2 mm
Bunge V. parahaemolyticus |MIC 12,5 mg/ml
MBC 25 mg/ml
L4 Dich ethanol \ cholera MIC 50 ppm
30 |Solanum nigrum . MBC 100 ppm
g Dich methanol MIC 8 mg/ml
Qua ichme V. cholerae g
MBC 12 mg/ml.
Spondias La . d= 22 mm.
31 mombin Dich ethanol V. cholerae MIC 83,13 mg/ml
MBC 166,25 mg/ml
. La Dich ethyl d=18 mm
32 féi\gjdiana La acetatee x CZ?;r::mol ticus d= 12,18 mm
Dich ethanol P y MIC 100 ug/disc
Syringodium La Dich ethanol V. parahaemolyticus d= 7 .mm
33 isoetifolium La Dich methanol V. parahaemolyticus MIC 1000 pg/ml
' MBC 1000 pg/ml
. A MIC 0,125%
34 Syzygium tg EEE ggﬂ V. parahaemolyticus |d= 10,33 mm
aromaticum V. parahaemolyticus |MIC 2 mg/ml

MBC 4 mg/ml,
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Trén | Tinh dau g= 22,33 mm
< 4X V. parahaemolyticus |MIC 0,156 mg/ml
mat dat
. MBC 0,312 mg/ml
35 |Thymus vulgaris _
L4  |Tinhdau d= 32 mm
a V. alginolyticus MIC 3,12 mg/ml
MBC 3,12 mg/ml
Tinospora Trén . . d=15mm
36 cordifolia mit dét Dich ethanol V. parahaemolyticus MIC 50 ppm
37 |Vitis vinifera Qua Dich methanol V. cholerae d=6 mm
. La Dich ethanol V. cholerae MIC 12,5 ppm
s |t MBC 25 o
Ré Dich methanol V. harveyi d= 24,3 mm
Zataria La Dich methanol V. cholera d=10 mm
39 multiflora Trén . MIC 12,5 mg/ml
mat dat | Tinh dau V. parahaemolyticus |MBC31va 125ug/ml
40 |Zingiber RéE Tinh dau V. cholera d=9 mm
officinale Cacay |Dich nudc V. cholerae MIC 500 pg/ml

Dua vao két qua sang loc so bo hoat tinh khang sinh vi khuan Vibrio két hop
véi tim hiéu tai liéu vé kinh nghiém sir dung trong dan gian, phan bd, cac nghién ciu
vé thanh phan hoa hoc va hoat tinh sinh hoc cua 7 dbi twong nghién ctu ching toi
nhan thay: Ching thé hién hoat tinh khang sinh tét, vai thanh phan héa hoc cha yéu
thudc 16p chat terpenoid (diterpenoid va triterpenoid), flavonoid, alkaloid, steroid.
Pay 1a ngudn hoat chat da dugc chiing minh c6 tac dung khéang sinh va khang ung
thu rat tét. Bén canh d6, day déu 1a ngudn nguyén lidu phé bién, d& trong & Viét Nam,
dap tmg duoc yéu cau san xuat san pham. Duya trén d6, dé tai phan 1ap cac hop chat
chinh tir cac d6i twong nghién ctiru dé tiép tuc thir nghiém hoat tinh khang khuan
Vibrio nham tim ra duoc thanh phan héa hoc chinh quyét dinh hoat tinh thao duoc.
Pinh huéng nghién ctru sau hon phat trién thanh thudc. Hon nita, két hop véi ting
dung mé hinh sang loc a0 dé tim hiéu mdi quan hé gitta ly thuyét va thuc nghiém, tir
d6 t6i wu hoa qua trinh phat trién thudc cua cac d6i twong va dich dén nghién ctu.

Trén co s& tham khao tai liéu, cac loai thuc vat: Pon chiu chiu (Aralia
armata), Bo mam (Pouzolzia zeylanica), Kho sam (Croton tonkinensis), Ké hoa dao
(Urena lobata), Ké hoa vang (Sida rhambifolia), Thom Idm (Polygonum chinense),
Thau dau (Ricinus communis), Ca trai vang (Solanum xanthocarpum), Han the
(Desmodium heterophyllum), Pon buét (Biidens pilosal), Nghé vang (Curcuma
longa), Dau giun (Chenopodia abrosioides) va Thudc dau (Euphorbia tithymaloides)
c6 nhitg dic trung vé cac I6p chat diterpenoid, triterpenoid va polyphenol, pho bién
trong tu nhién va dugc nhan dan ta sir dung lam thudc chita bénh chéng nhiém tring,




27

khang viém, khang khuan tét. Bac biét, loai Ricinus communis chita bénh dudng rudt
cho thuy san tét. Loai Pouzolzia zeylanica chéng gidi bo. Loai Croton tonkinensis
chira bénh kiét ly, dau bung di ngoai. Thém nita, mot vai loai thao dugc nhu Aralia
armata, Polygonum chinense, Urena lobata, Euphorbia hirta,...dugc sir dung trong
phong tri bénh cho dong vat nudi thuy san, day la ngudn nguyén liéu quy cho cac
nghién ctru vé thanh phan hod hoc va hoat tinh khang khuan va ung thu.

1.4. Sang loc 40 dw doan hoat chat dinh hwéng hoat tinh khang khuén va gay
doc té bao

Trong cac md hinh sang loc hoat chét hién dai, tir diu nhitng nam 2010 d xuat
hién phuong phap sang loc ao (virtual screening) va ngay lap tac dong gop vai tro
quan trong trong linh vic nghién ciu tim Kiém va phat trién thudc. Phuong phap trén
str dung cac tién bo tin hoc trong linh vuc hda sinh dé sang loc a0, tim hiéu co ché
hoat dong va du doan cac hop chat duoc cho 1a ¢6 hoat tinh manh trén nhiing dich
sinh hoc cu thé. Phuong phap c6 wu diém 1 gip giam thiéu chi phi va thoi gian trong
qua trinh phat hién va phat trién thudc. Quy trinh thuc hién bao gdm nhiéu budc theo
tuan tu théng qua cac tiéu chi sang loc khac nhau dé tir 6 thu hep dan ddi tuong va
lya chon cac hop chat cd tiém ning phat trién 1am thude véi nhitng hoat tinh sinh hoc
mong mubn [92,93].

Docking phén tir (Molecular docking) la mot phuong phap mé hinh hoa su
tuong tac gitra phdi tir va mot protein & cap do nguyén tir. Tir d6, c6 thé mo ta, tim
hiéu vé co ché hoat dong cuia cac phdi tir trong ving lién két cua protein dich. Qua
trinh docking bao gém hai buéc co ban: du doan cau hinh lién két cua phdi tir gom
vi tri va huéng caa no trong cac lién két nay (thuong duoc goi 13 dock pose) va danh
gia i luc lién két cua phéi tir voi protein dich. Trong sé cac cong cu dung trong sang
loc 40, AutoDock 4.2.6 va Molegro Virtual Docker 12 hai cong cu duoc sir dung nhiéu
nhat trong cac cong bd khoa hoc véi hon 13,000 trich dan trong 10 nam qua. Day la
cac phan mém ma ngudn mé dugc phat trién bai Vien nghién ciu cia cac chinh phu
trén thé gisi [93,94]. Tur nhitng yéu tb trén, luan an sir dung cac phan mém nay trong
sang loc a0, du doan hoat chat tiém ning dinh hudng hoat tinh khang khuan va gay
doc té bao theo cac hudng sau:

Hoat tinh khang u: Ung thu mang dén nhiéu hé luy vé suc khog, ¢ thé gay ra
cai chét cho bénh nhan néu khong duoc chan doan va diéu tri kip thoi. Theo
GLOBOCAN 2020, so véi nam 2018, thé gigi ghi nhan thém hon 2 triéu ca mac méi
ung thu, 1én gan 19,3 triéu ca va sb ca tir vong ting tir 9,6 triéu ca (2018) 1&n 9,96
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triéu ca (2020). O Viét Nam c6 hon 182 ngan ca mic méi va gan 115 ngan ca tir vong
do ung thu hang nim. Ung thu thuong gap nhét 1a gan (14,5%), phoi (14,4%) va v(
(11,8%) [95]. Tai Viét Nam, ung thu phdi 12 bénh ung thu thuong gap tha 1 & nam
giéi va dang thir 2 trong nhitng bénh ung thu ¢ phu nit hay mic [95]. Qua nghién
ctru, cac nha khoa hoc trén thé giéi da xac dinh phosphatidylinositol 3-kinase (P13K)
la mot con dudng truyén tin hiéu ndi bao quan trong dé céc té bao ton tai va phat
trién. Tuy nhién, su dot bién, khuéch dai va dich chuyén c6 thé 1am sai léch con dudng
tin hi¢u PI3K thong thuong cua té bao dan dén 1am té bao ung thu tang truang manh,
khang thubc va di cin dén cac co quan trong yéu nhu ndo, phdi, gan. Chinh vi vay,
nghién ctu thude diéu tri chdng ung thu noéi chung va ung thu phoi noi riéng dinh
huéng tac dung trén con duong tin hiéu PI3K 1a mot husng nghién ciru méi ¢6 nhiéu
y nghia va hi¢u qua [96,97].

Hoat tinh khang khuan Vibrio parahaemolyticus: Proline dehydrogenase
(PDH) 12 mot enzyme diéu hoa va gidi han ty 1é quan trong trong qua trinh tich liy
va chuyén hoa proline, duoc cdng nhan rong rii 1a dong vai trd quan trong trong viéc
tu to chirc protein. Sy vang mat caa proline c6 thé dan dén réi loan cau tric protein.
P4 c6 nhiéu nghién ctu chi ra proline 1a chat diéu hoa chinh cua nhiéu qua trinh sinh
hoa va sinh Iy trong té bao vi sinh vat [98]. Tuy nhién, cho dén nay sb cong trinh
nghién ctu tim hiéu mdi twong quan hoat tinh — c4u tric cua cac hoat chat dinh
hudng trén dich sinh hoc nay van con han ché. Do d6, trong luan an nay, co ché hoat
dong trén dich sinh hoc PDH cua cac hoat chat cé hoat tinh khang khuan Vibrio
parahaemolyticus sé duoc lam rd sir dung phuong phap docking phan tur.
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Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
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2.1. Nguyén li¢u va phwong phap phan lap xac dinh cau tric hoéa hoc
2.1.1. Mdu thuc vt

Mau thuc vat duge TS. Nguyén Québc Binh, Bao tang thién nhién —~VAST xac

dinh tén khoa hoc, tiéu ban Iuu tai Vién Sinh thai va Tai nguyén Sinh vat - VAST.

Bdng 2.1. Danh sach cac loai thuc vét nghién ciru (nguén danh internet)

Tén khoa hoc

Pia diém va
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Croton
Khd tonkinensis Nh_o ngn -
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Ké

Urena lobata L.
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h(‘)a (Ho Bong Tuyén Quang
dao Malvaceae) Thana 10/2016
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i Polygonum
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(PC) | Polygonaceae) Théng 10/2015
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(SX) : Théang 08/2015
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2.1.2. Phuwong phdp xir Iy va chiét mdu

CAac mau sau khi thu hai déu duoc xt Iy chung theo cac bude nhu sau:

Mau sau khi thu hai, thai nho, phoi trong bong mat, duoc siy khd (< 60 °C) dén
khi khéi luong khong ddi, sau d6 dem nghién nho. Mau dugc ngadm 3 lan vai ethanol
trong thiét bi siéu &m. Dich tong thu duogc cét kiét dung méi thu duoc cao ethanol.
Cao ethanol bo sung nudce va chiét lan lugt vaoi n-hexane va etyl axetat. Sau khi cat
loai dung moi thu duoc cao dich n-hexane, etyl axetat va nudc twong tng.

2.1.3. Phwong phdp phén Igp cac hep chdt tir mdu cay

Viéc phan lap céc cao chiét thuc vat duoc thyuc hién bang cac phuong phap sic
ky khac nhau: sic ky 16p mong (TLC), sic ky 16p mong diéu ché (PTLC), sac ky cot
thuong (CC) véi pha tinh 12 silica gel (Merck), sic ky cot pha dao voi pha tinh 1a
YMC RP 18 (Merck) va sac ky ray phan tir v6i pha tinh 1a sephadex LH-20 (Merck).

Sdc ky lép mang (TLC): duoc thyc hién trén ban mong DC-Alufolien 60 F254
(0,25 mm; Merck) va RP-18 F254S (0,25 mm; Merck). Phét hién cac chat bang dén
tir ngoai (budc séng 254 va 365 nm) hoac ding thubce thir 1a dung dich vanilin - H2SO4
5% trong methanol.

Scc ky cot thwong (CC): pha tinh 1a silica gel 60 (c& hat 0,040 - 0,063 mm)
cua hang Merck, dung mdi 1 loai cdng nghiép. Sac ky cot ray phan tir véi pha tinh 1a
sephadex LH-20. Sac ky cot pha dao sir dung loai YMC RP-18 (c& hat 30-50 um).
2.1.4. Phwong phdp xdc dinh céu tric hoa hec

Cau tric hda hoc cua céc chit dugc xac dinh dya vao viéc nghién ctu cac dic
trung hoa 1y (Rf trén ban mong, trang thai, mau sac, diém nong chay) két hop voi
phan tich phd NMR, MS cta cac chat va so sanh véi dit liéu trong tai liéu tham khao.
C4c thiét bi hién dai va phuong phap st dung xac dinh cau trdc héa hoc céc chat gom:

Piém nong chay (mp): do trén may Kofler micro-hotstage tai Vién Hoa hoc -
VAST.

Pho khoi lirong (MS): Pho khdi LC-ESI-MS duoc do trén may Agilent 1200
TRAP. Phd khéi HR-ESI-MS duoc do trén may FT-ICR-Mass spectrophotometer tai
Vién Hoa hoc - VAST.

Phé céng huweeng tir nhan (NMR): duoc do trén may Bruckker avance 500 MHz
tai Vién Hoa hoc — VAST Vi cac ky thuat: 1D-NMR (*H-, 3C-NMR va DEPT) va
2D-NMR (HSQC, HMBC, COSY va NOESY). Cé4c loai dung méi dugc st dung:
DMSO-ds, CD3OD va CDCls.
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2.2. Phwong phap thir nghiém hoat tinh khang vi khuén Vibrio parahaemolyticus
2.2.1. Vat ligu

Chung vi khuan Vibrio parahaemolyticus KC12.020 duoc cung cap boi Trung
tam Quan trac méi truong va bénh thuy san Mién Bac, Viéen NCNTTS 1.

Chung Vibrio parahaemolyticus STS8T dwogc cung cap bai Trung tim Quan
tric Moi truong va Bénh Thuy san Nam B, Vién NCNTTS II.

T6m thé chan tring duoc nudi tir tdm 4u trang dén khi dat trong luong tir 2-3
gram, dugc cung cap tir Trung tdm Nghién ciru Hai san mién Bic, Vién NCNTTS |
va Trung tdm Gidng Hai san Nam B9, Vién NCNTTS 1.

2.2.2. Phwong phdp thir nghiém hogt tinh khang khudn in vitro
2.2.2.1. Phwong phdp ldp khdng sinh dé trén dia thach cua Kirby-Bauer [99]

Chung vi khuan (nong do 108 cfu/ml) dugc trang déu trén cac dia thach MHA.
Str dung nong do6 vi khuan dat 108cfu/ml trang 1én dia 10ng dé thir khang sinh db la
phuong phap chuan, & mat d6 nay du dam bao vi khuan phat trién kin day dia 16ng,
néu mat do thap hon vi khuan khdng moc kin dia 16ng, khong dam bao lap khang sinh
d6. Xac dinh mat do vi khuan dat 108cfu/ml duoc thuc hién nhu sau: Ly 1 khuan lac
vi khuan cho vao moéi truong nudi ciy ting sinh 16ng Nutrient broth (100ml). Nudi
cay trong diéu kién lic & 290 vong/phut, nhiét do 29°C trong 18 tiéng. Sau d6 kiém
tra mat d6 vi khuan bang may so mau quang dién. Tién hanh do budc song twong (ng
ODgoonm = 1 €6 mat d6 vi khuan twong tng 108 cfu/ml, trong trudng hop nay st dung
mau chuan (blank) 1a mai trudng Nutrient broth, vi vi khuan dugc nudi cay trong moi
treong Nutrient Broth.

Sau khi da co mat d6 vi khuan can thiét, tién hanh lap khang sinh do. St dung
1ml dung dich huyén phi chira vi khuan 108cfu/ml trang déu 1én dia thach, sau d6
nho 20ul san pham cao chiét thd voi ham lugng twong Gtng + DMSO dugc nho trén
cac dia gidy thim vo tring tiép tuc dat trén dia thach da c6 vi khuan. D6i ching am
DMSO dugc sir dung. Sau d6 dia thach dwgc u ta 4m khoang 27-29°C, sau 24 gio dia
thach duoc iy dé do duong kinh vong khang khuan (d, mm). Néu d < 11 mm: khéng
thé hién hoat tinh, d tir 12-15 mm: trung binh, d > 16 mm: nhay.
2.2.2.2. Phwong phdp khuyéch tan trén dia thach ciia Chaweepack (2015) [100]

Mot khuan lac don dugc ting sinh trong 100 ml NB+1,5% NaCl, u & 30°C,
Iic 200 rpm, trong khoang 3-4 gio. Dich vi khuan duoc kiém tra ODesoonm trong khoang
0,6 - 0,7. Dya vao phuong trinh hdi qui twong quan tuyén tinh gitra chi s6 ODgoonm VA
mat d6 vi khuan (Mat @6 vi khuan x 108 CFU/ml = 9,4 x ODeoonm - 3,6) cua thi nghiém
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trén dé suy ra mat do vi khuan twong wng tir 2,04 x 108 CFU/ml dén 2,98 x 108
CFU/ml. Dich vi khuan duoc pha loing dén nong do vi khuan 108 CFU/ml, rdi trai 1
ml dich vi khuan 1én méi truong thach MHA (Media, An Do), dit vao ta cay vo tring
khoang 5 phut d¢é khd mat thach. Tam 60 pl (2% trong con tuyét d6i, w/v) mdi cao
chiét thuc vat vao trong dia gidy (dudng kinh 0,6 cm; Cong ty Nam Khoa) dé khd ca
2 mat dia gidy trong tu cdy vo trung. Dat dia gidy 1én moéi truong thach da trdi vi
khuan, & 30°C tir 18-24 gio. Hiéu qua duoc danh gia dya vao vong vo khuan bao
quanh dia gidy véi duong kinh ving wc ché sy phat trién vi khuan dya theo Lorian
(1995): Khang < 9 mm; khang vira > 10-13 mm; nhay > 14 mm.

2.2.3. Phwong phdp thir nghiém hogt tinh khang khudn in vivo

2.2.3.1. Xay ding dwong chudn mdt dg vi khuan [101]

Mat do Vibrio parahaemolyticus (VP) dung cho thi nghiém cam nhiém thuc
nghiém duoc uéc lwong bang cach xay dung phuong trinh hoi vi tuyén tinh (Y=aX +
b) giita cac gia tri chi sé mat d6 quang (Optical Density) ¢ budc séng 600 nm
(ODgoonm) Va mat d6 vi khuan (CFU/mI) nudi cay trong méi trudng Nutrient Broth bo
sung 1,5% NaCl (NB+1,5%NaCl) duoc dém sé té bao séng tuwong tng. VP dugc cay
ria 1én mai truong TCBS tir 6ng giong. Mot khuan lac don duoc ting sinh trong 100
ml NB+1,5%NaCl, & 30°C, trong 2 gio, lac 200 rpm. Chuyén mdi 1 ml dich nuéi cay
vao 4 binh khac nhau c¢6 chira 100 ml méi truong NB+1,5%NaCl. Sau do, 4 binh nay
dugc i ¢ 30°C, lac 200 rpm, trong khoang 2-3 gio, va dugc do cac chi s6 ODsoonm doC
lap véi nhau, bao gém 0,6; 0,7; 0.8; va 0,9 twong tng cho mdi binh. Mdi gi4 tri
ODégoonm Ctia dich nudi cay vi khuan duge dém sé luong té bao song bang cach pha
lodng ddy ndng theo co sb 10 tir 10 dén 10¢, mdi nong do pha lodng (10, 10, va
10%) dwgc dung dé trii trén 3 dia moi truong thach TCBS vai thé tich 0,1 ml trén mai
dia. Pia thach duoc 1 & 30°C trong thoi gian 18-24 gio. Pém cac dia c6 khuan lac
moc rdi ¢d sb lugng tir 30 dén 300.
2.2.3.2. Thi nghiém xdc dinh gia tri LCso

Thi nghiém duogc thuc hién dua theo phuong phap cua APHA (2005) [102].
Thi nghiém duoc bd tri 5 ndng do cao chiét khd sm nam trong khoang gy doc duoc
xéac dinh tir thi nghiém tham do. Nghiém thirc d6i ching, tom dugc cho an thic in
khdng tron véi cao chiét. Mai nghiém thic duoc 1ap lai 3 1an trong bé nhwa 90 lit c6
chia 30 1it nuéc bién, mdi bé thi nghiém c6 20 con tom. Tém duoc cho dn 3 1an/ngay
Véi ty 1& 3% trong luong than, cac bé duoc suc khi lién tuc, khong thay nuée, va tom
chét duoc vét ra ngay dé khong anh huong xau dén chat luong nudce trong subt thoi
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gian thi nghiém. Ghi nhan sé tdm chét hang ngay va theo di trong suét 96 gio dé xac
dinh gié tri LCso (ndng d6 gay chét 50%) bang chuong trinh may tinh (Stephan &
Rodgers, 1985) theo huéng dan cia ASTM (American Society for Testing and
Materials, Philadelphia) (1993) [103,104].
2.2.4. Thir nghiém hoat tinh gdy déc té bao [105]
2.2.4.1. DONg té bao va méi truong nudi cdy
Dong té bao ung thu phdi ngudi A549 duoc lay tir Trung tim Dinh dudng va

nguyén liéu Duoc pham, Pai hoc Myongji, Han Quéc va dugc nudi cay trong moi
treong dung dich Dulbecco’s Modified Eagle’s Medium (DMEM) (Hyclone, USA)
bo sung 10% huyét thanh bao thai bo (Hyclone), penicillin 200 U/ml va streptomycin
100 pg/ml & 37°C trong mdi trudng am vaéi 5% COz va do am 95%.
2.2.4.2. Banh gid hoat tinh gdy dgc té bao

Hoat tinh gay doc té bao dugc xac dinh theo phuong phap MTT. Té bao ung thu
phdi (A549) duogc cdy 1én dia 96 giéng voi thé tich 100 uL mdi giéng, sau dé o trong
48 tiéng & nhiét do 37°C dé té bao phat trién dat 80% dién tich giéng. Tiép theo, hop
chat nghién ctru dugc cho vao t véi té bao ¢ 4 nong do khéac nhau géom 100, 10, 5, va
1 pg/ml. Hop chat oxaliplatin dugc st dung lam chat doi ching duong. M&i hop chat
duoc thir nghiém 3 1an va madi 1an trén 3 giéng dé giam thiéu sai s6. Nong d6 tc ché
50% (ICso) dwoc tinh sir dung phan mém Graphpad Prism software (Graphpad
Software, Inc. San Diego, CA, USA).

% Tat ca cac thi nghiém duoc thuc hién it nhat ba lan l3p lai. Céc gié tri duoc
biéu thi bang do léch chuan trung binh (+ SD). Nong d6 @c ché toi da mot nira (1Cso)
duogc xac dinh bang phan mém Graphpad Prism (Graphpad Software, Inc. San Diego,
CA, USA). Su khac biét duoc phan tich bang cach sir dung Student’s t-test. Sy khac
biét véi P <0,05 hodc P <0,001 dugc coi la ¢6 ¥ nghia thong ké.

2.3. Phwong phap mo phéng lip ghép phan tir
2.3.1. Docking phan te trén dich tac dung PDH [98]
2.3.1.1. Chudn bj cdu trdc protein

Cau trdc tinh thé caa proline dehydrogenase - PDH (PDB ID: 2EKG) dugc
lay tir co s& dit liéu Protein Data Bank. Cac hop chat flavonoid va diterpenoid dung
trong nghién ctu nay duoc xay dung cdu tric ba chiéu st dung phan mém
MarvinSketch 19.27.0 va PyMOL 2.2.2. Cuc tiéu hoéa ning lugng cac hop chat sir
dung phan mém Gabedit 2.5.0. Chit rc ché PDH di biét 1a naucleidinal duoc sir dung

lam chat chuan.
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2.3.1.2. M6 phong docking phan tu

Cac m6 phong duoc thuc hién bang phan mém AutoDock 4.2.6. Phan mém
Graphical User Interface program "Auto-Dock Tools" duoc sir dung dé chuan bi, xir
ly va phén tich cAc mé phong da thuc hién. Mé hinh enzyme PDH (PDB ID: 2EKG)
duoc chuan bi cho md phong twong tac bing cach gan dién tich, cac tham sb hoa tan
va hydro cho protein. Cac phan tir nuéc va phdi tir mau duogc loai bo khoi phan tir
protein dé bién n6 thanh mét thy thé tu do. Vi céc phdi tir (hop chit nghién ciu)
khong phai 1a peptide, nén dién tich Gasteiger dugc tinh va cac hydro khéng phén
cuc duoc hop nhat. Cac tham sb hoa tan dugc gan cho protein sir dung tham sé mic
dinh. Hop ludi viing mé phong duoc tao ra xung quanh ving lién két phdi tir. Tat ca
mo phong nay duoc thyuc hién sir dung CPU Intel CoreTM i7-9700 @ 3,60 GHz vai
RAM 32 GB DDRA4.
2.3.2. Docking phan ti trén dich tic dung con dwong tin hiéu PI13K [106,107]
2.3.2.1. Chudn bj cdu tric protein va ligand

CAu trdc tinh thé cua cac protein trong con dudng tin hiéu PI3K gom AKT
(PDB ID: 1UNQ), mToR (PDB ID: 4JSV), COX-2 (PDB ID: 3NT1), MDM2 (PDB
ID: 4JRG) va PDK1 (PDB ID: 5L) duoc ly tir co so dit lidu Protein Data Bank. Phan
mém Molegro Virtual Docker (MVD) (6.0, Molergo-a CLC Bio Company, Denmark)
duoc sir dung dé chuan bj ciu tric cac protein bang cach bo sung céac lién két, thir ty
lién két, dién tich va trang thai lai hoa. Qu4 trinh nay di loai bo cac phan tir nude va
c4c ion kim loai sau d6 thém céc lién két hydro va cac nguyén ti tripos trong budc
tiép theo. Thé nang tuyén tinh timg doan (PLP) dugc &p dung dé cuc tiéu cac chudi
bén cho céac twong tac hydro va steric. Thé niang Coulomb dugc sir dung cho cac luc
tinh dién véi mach carbon chinh gitt ¢ dinh va cac goc xoin khac nhau. Kich thuéc
viing md phong lién két 1a khbi hop c6 kich thuéc 1,2 A va khoang cach diém 0,8 A.
oxaliplatin duoc ding 1am chét chuan so sanh.
2.3.2.2. M0 phong docking phan tu

Pé tinh diém cho cac hop chat, hé thong tinh diém MolDock Score [GRID]
cua phan mém MVD duoc sir dung. Thuat toan tim kiém st dung 12 Moldock SE

(Simplex Evolution). Biém s6 duoc tinh nhu sau :

E (score) = E (inter) + E (tntra)

E Ginter) =} (acligands) ), (b e proteins) { E 7p) (rap) + 332.0 qaqa:falrgb?}

Trong d6: E (score) = nang luwgng docking; E (inte= ndng luong twong tac protein-ligand
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Diém sb cac hop chét sau d6 dugc dung dé xép hang céc ciu hinh lién két, cau
hinh c6 diém sb cao nhat s& dugc sir dung dé tinh &i lec lién két. Quy trinh duoc ap
dung cho toan bo cac hop chat va tit ca cac dich protein. Ai lyc lién két cua cau hinh
lien két tét nhat ddi véi tiing hop chat s& dugc danh gia st dung Molrego Data
Modeller 3.0(MDM).
2.3.2.3. Tinh toan céc lién két khdng phan cuc

Cac amino acid tham gia vao hinh thanh lién két khéng phan cuc dugc phan
tich bang phan mém Ligplot* v2.1 cho toan bo cac hop chat nghién ciru ciing chat
chuan.
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Chwong 3. THUC NGHIEM

3.1. Than va 14 Pon chau chiu (Aralia armata)
3.1.1. Thu nhdn cac cao chiét tir than va ld Pon chiu chiu

Than va la Aralia armata duoc say khd, xay nho thu dugc 2,4kg bot mau khé,
dem ngam chiét v4i ethanol, & nhiét d6 thuong, trong thiét bi chiét siéu am. Dich
chiét duoc loc, gom lai va cét loai dung méi thu dugc cao chiét tong cua cidy DPon
chau chau (300g). Cao tong sau do duoc tién hanh chiét phan b lan luot véi n-
hexane, etyl axetat, methanol thu dugc cac dich chiét twong tng. Cét loai dung moi
dudi ap suat giam thu duoc céac cao chiét tuong tng 1a AAH (Cao n-hexane, 20g),
AAE (Cao etyl acetate, 30g), AAM (Cao methanol, 2209).
3.1.2. Phan lgp va tinh ché cac hegp chdt tir than ld Pon chéu chiu

Str dung 20g cao n-hexane (AAH) duoc tach trén cot silica gel véi hé dung
mdi n-hexane-etyl acetate, va ham luong etyl axetat ting dan tir 0—100% thu duoc
3 phan doan (AAH1—AAH3). Phan doan AAH3 (1,2g) dugc tach lai trén cot silica
gel véi hé dung mdi n-hexane/EtOAc (40:1) dugc 3 phan doan nho (AAH3a—
AAH3c). Két tinh phan doan AAH3b trong dung mdi acetone thu duoc hop chat -
sitosterol (30 mg: A1), dang tinh thé hinh kim, khéng mau, nhiét 6 nong chay 138-
140 °C, Rs= 0,45( hé dung moi H/E: 4/1).

L4y 20g cao etyl acetate (AAE) duoc tach trén cot silica gel bang hé dung mai
clorofom-methanol (0—100% methanol) thu duoc 4 phan doan (AAE1— AAE4).
Phan doan AAEL1 (1,3 g) duoc két tinh lai trong dung moéi methanol thu duoc hop
chat p-sitosterol-3-0--D-glucopyranoside (44,0 mg: A2) dang bot, mau trang, diém
chay 269-270°C, Rs= 0,65(h¢ dung méi C/M : 9/1).

Phan doan AAE2 (1,2g) dugc tach lai biang cot RP-18, véi hé dung moi
MeOH/H20 (7:3) thu dugc 4 phan doan (AAE2a—AAE2d). Ttir phan doan AAE2a
tinh ché lai bang Sephadex LH-20 véi dung mdi methanol sau d6 két tinh lai trong
axetone thu duoc oleanolic acid (18 mg: A3), dang hinh kim, khéng mau, diém chay:
262-263°C.

Phan doan AAE3 (2,0g) duoc tinh ché lai trén cot silicagel vai hé dung moi
chloroform/MeOH (5:1) dugc 3 phan doan (AAE3a—AAE3c). Phan doan AAE3b
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duoc trién khai qua cot Sephadex LH-20 voi dung méi methanol, thu duogc
liriodendrin (12,5 mg: A4), dang hinh kim, khdng mau, diém chay: 265-266 °C.

Chd thich:
AAH H: Hexanee AAE
(20g) E: Ethylacetate (209)
D: Dichloromethane
M: Methanol
SiO,, HE (0—100%) | W:Nuéc Si02, DM (0—100%)
99:1 50:1 30:1 20:1 10:1 50:1
AAH1 AAH2 AAH3 AAE1 AAE?2 AAE3
SiO,, HE 10:1
RP18 MW 7:3 | SiO, DM5:1
RCH3b
A2 AAE2a AAE3b
44,0mg
Al Sephadex Sephadex
30,0mg
A3 A4
18,0mg 12,5mg

So do 3.1. Phan lap cac hop chat tir than 14 cdy Pon chau chiu
e Hop chat g-sitosterol (Al):

Tinh thé mau trang. *H-NMR (500 MHz, CDCls), & (ppm): 0,68 (3H, s, CHs-
18): 1,01 (3H, s, CH3-19); 0,81-0,88 (2x3H, d, J = 7,7Hz, CHz-26 va 27-CHa); 0,83
(3H, t, J = 7,3Hz, 29-CH3); 0,92 (3H, d, J= 10,0Hz, 21-CHs); 3,52 (1H, m, H-3a);
5,35 (1H, d, J = 5,0Hz, H-6), ¥C-NMR (125 MHz, CDCls), & (ppm): 37,3 (C-1); 31,7
(C-2); 71,8 (C-3); 42,3 (C-4); 140,8 (C-5); 121,7 (C-6); 31,9 (C-7); 33,9 (C-8); 50,2
(C-9); 36,5 (C-10); 21,1 (C-11); 39,8 (C-12); 42,3 (C-13); 56,8 (C-14); 24,3 (C-15);
28,3 (C-16); 56,1 (C-17); 11,9 (C-18); 19,4 (C-19); 36,2 (C-20); 18,8 (C-21); 34,0
(C-22): 26,2 (C-23); 45,9 (C-24); 29,2 (C-25); 19,8 (C-26); 19,1 (C-27); 23,1 (C-28);
11,9 (C-29).

e Hop chat g-sitosterol-3-O-4-D-glucopyranoside (A2):

Chét bot mau trang. *H-NMR (500MHz, DMSO-ds); & (ppm): 4,20 (1H, d, J
=8,0 Hz, H-1'); 2,8 ~ 3,1 (4H, m); 3,57 (1H, m, H-3); 5,34 (1H, br s, H-6); 0,65 (3H,
s, H-18); 0,93 (3H, s, H-19); 0,94 (3H, d, J= 6,6Hz, H-21); 0,83 (3H, d, J= 7,1Hz, H-
29); 0,85 (3H, d, J=6,6Hz, H-26); 0,80 (3H, d, J= 6,6Hz, H-27). 3 C-NMR (125MHz,
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DMSO-ds); & (ppm): 37,6 (C-1); 29,9 (C-2); 76,8 (C-3): 39,1 (C-4): 140,6 (C-5):
121,3 (C-6); 32,2 (C-7); 32,3 (C-8): 50,7 (C-9); 37,1 (C-10); 21,4 (C-11): 40,2 (C-
12); 42,7 (C-13): 57,2 (C-14); 23,9 (C-15); 28,5 (C-16): 56,5 (C-17); 12,0 (C-18):
19,2 (C-19); 35,6 (C-20); 19,0 (C-21); 34,4 (C-22), 26,7 (C-23): 46,4 (C-24): 29,7
(C-25): 19,9 (C-26); 19,5 (C-27); 23,5 (C-28); 12,1 (C-29): 100,9 (C-1'): 74.0 (C-2):
76,2 (C-3); 70,8 (C-4); 76,9 (C-5'); 61,1 (C-6').
e Hop chat oleanolic acid (A3):

Phé IH-NMR (500 MHz, CDCls), 8 (ppm): 5,27 (LH, H-12), 3,23 (LH, dd, J=
12,5 va 4,0Hz, H-3), 2,83 (1H, dd, J= 13,5 va 4,0Hz, H-18), 1,13 (3H, s, 27-CH),
0,98 (3H, s, 25-CHs), 0,92 (3H, s, 30-CHs), 0,91 (3H, s, 29-CHs), 0,90 (3H, s, 23-
CHs), 0,77 (3H, s, 24-CHa), 0.75 (3H, s, 26-CH3). 3C-NMR (125 MHz, CDCls), §
(ppm): 384 (C-1), 27,2 (C-2), 79,1 (C-3), 38,8 (C-4), 55,2 (C- 5), 18,3 (C-6), 32,64 (C-7),
30,3 (C-8), 47,7 (C-9), 37,1 (C- 10), 23,4 (C-11), 122,6 (C-12), 143,6 (C-13), 41,6 (C-14),
277 (C-15), 23,0 (C-16), 46,5 (C-17), 41,0 (C-18), 45,9 (C-19), 30,7 (C-20), 33,8 (C-21),
32,45 (C-22), 28,1 (23-CH3), 15,6 (24-CHs), 153 (25-CHs), 17,1 (26-CHs), 25,9 (27-
CH), 183,0 (C-28), 33,1 (29-CHs), 23,6 (30-CHs).

e Hop chdt liriodendrin (A4):

Ph6 ESI-MS m/z: 743,1 [M+H]*

Dit liéu pho tH- va 3C-NMR cua A4 xem bang 4.2 (trang 63)
3.2. Canh la Kho sam (Croton tonkinensis)
3.2.1. Thu nhdn céc cao chiét tir canh 14 Khé sam

Canh 14 Kho sam dugc say khd, xay nhé thu duoc 12 kg bot mau kho, dem
ngam chiét véi ethanol (4 1an x 5L). Dich chiét duoc gom lai va cit loai dung mai
duéi &p suat giam thu duoc cao chiét tong cua canh 14 Kho sam (520g). Cao téng sau
d6 duoc tién hanh chiét phan b 1an luot véi dichloromethane, ethyl acetatee thu dwgc
ba dich chiét twong wng. Cat loai dung moi dudi ap suat giam thu dugc cac cao chiét
tuong tng la CTD (Cao dichloromethane, 130g), CTE (Cao ethyl acetatee, 160g),
CTM (Cao methanol, 215 g).
3.2.2. Phan Igp va tinh ché cac hgp chdt tir canh l1a Khé sam

L4y 65g cao diclomethane (CTD) dem tach trén cot silica gel, ria giai cot
bang hé dung mdi diclomethane-methanol ting dan theo d6 phan cyc (50:1— 1:1)
thu dugc 5 phan doan (CTD1— CTD5).
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Phan doan CTD1 dugc két tinh véi dung mdi acetone thu nhan duoc hop chat
p-sitosterol (1,89, Al). Phan doan CTD2 duoc phan tach trén cot silica gel bang hé
dung moi n-hexane : ethyl acetatee (ty 1€ 7:1), thu dugc ba phan doan nho tu
CTD2a—CTD2c. Két tinh lai phan doan CTD2b trong dung méi acetone thu duoc
hop chét ent-18-axetoxy-7 -hydroxy-kauran-15-on (C1; 20,5 mg), dang tinh thé hinh
kim khéng mau, Rs = 0,55 (hé dung mdi n-hexane : EtOACc 2:1).

Phan doan CTD3 duoc tach lai trén cot silica gel véi hé dung méi n-hexanee-
EtOAc (5:1) thu dugc khdi chat vo dinh hinh. Khéi chat nay duoc két tinh lai trong
dung moi methanol thu duoc hop chat g-sitosteryl 3-O-4-D-glucopyranoside dang
tinh thé hinh kim khéng mau ( 15,5 mg: A2).

CTD Ch thich:

(659) H: Hexanee

E: Ethylacetate

D: Dichloromethane

DM 50:1— 1:1 M: Methanol
W: Nuédc

50:1 20:1 7:1 5:1 3:1

CTD1 || cTD2 || CTD3 CTD4 | | CTD5
HE 7:1 HES:1  HES: HE 3:1
Al | CTD2b || CTD3a CTD4c | | cTD5c
1,89

C1l A2 C2 C3

20,5mg | | 15,5mg 50,5mg | | 20,5mg

So @6 3.2. Phan lap cac hop chét tir canh 14 cay Kho sam

Phan doan CTD4 dugc tach trén cot silica gel bang hé dung mdi n-hexane
-ethyl acetatee ty 18 (5:1), thu dugc ba phan doan nho tir CTD4a—CTD4c. Két tinh
lai phan doan CTD4c trong dung méi acetone thu dugc hop chat ent-la-axetoxy-
78,14a-dihydroxykaur-16-en-15-on (C2; 50,5 mg), tinh thé hinh kim khéng mau, Ry
= 0,42 (hé¢ dung moi n-hexane : EtOAC 2:1).

Phan doan CTD5 duoc phén tach trén cot silica gel bang hé dung méi n-hexane
: ethyl acetatee ty 18 (3:1), thu duoc ba phan doan nho tir CTD5a—CTD5c. Két tinh
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lai phan doan CTD5c¢ trong dung mdi acetone thu duoc hop chét ent-18-axetoxy-7 &
hydroxykaur-16-en-15-on (C3; 20,3 mg), dang tinh thé hinh kim mau vang nhat, Ry
= 0,40 (hé dung moi n-hexane : EtOACc 2:1).
e Hop chat ent-18-axetoxy-7 S-hydroxy-kauran-15-on (C1)
Dit liéu phd *H- va 3C-NMR cua C1 xem bang 4.3 (trang 66)
e Hop chat ent-18-axetoxy-7 #-hydroxykaur-16-en-15-on (C3):
'H-NMR (400 MHz, CDCls); & (ppm): 5,94 (1H, t, J=1,0Hz, H-17B); 5,25(1H,
t, J= 1,0Hz, H-170); 4,00 (1H, dd, J= 4,5 va 11,7Hz, H-7B); 3,84 (1H, d, J= 11,1Hz,
H-18p); 3,62 (1H, d, J=11,1Hz, H-18a); 3,08 (1H, m, H-13); 2,03 (1H, d, J= 2,3Hz,
H-14); 1,955 (1H, tdd, J= 2,7 va 6,2Hz, 13,2Hz, H-12); 1,74 (1H, ddd, J=3,2; 3,1 va
12,8Hz, H-1a); 1,67 (1H, ddd, J= 1,9; 4,7 va 11,8Hz, H-6B); 1,411 (1H, q, J=
12,0Hz, H-60); 1,36 (1H, d, J= 4,3Hz, H-30; 1,25 (1H, dd, J= 1,6 va 12,3Hz, H-5);
0,82 (3H, s, CHz-19), 1,11 (3H, s, CH3-20); 1,19 (1H, d, J= 8,5Hz, H-9); 0,71 (1H,
td, J= 0,9 va 3,8Hz, 12,9Hz, H-1pB).13C-NMR (100 MHz, CDCls); § (ppm): 209,8 (C-
15); 171,2 (OCOCHg); 149,1 (C-16); 114,9 (C-17); 72,2 (C-18); 70,7 (C-7); 58,3 (C-
8); 51,7 (C-9); 46,2 (C-5); 39,6 (C-10); 38,8 (C-1); 37,5 (C-13); 36,4 (C-4); 35,4 (C-
3); 32,8 (C-12); 27,8 (C-14); 27,6 (C-6); 21,0 (CH3CO); 18,1 (C-20); 17,9 (C-11);
17,5 (C-19); 17,5 (C-2).
e Hop chdt ent-1a-axetoxy-7p,14a-dihydroxykaur-16-en-15-on (C2)
Phé khéi EI-MS m/z:377[M+H]* twong tng véi cong thirc phan tir C22Hz20s,
Phé *H-NMR (600 MHz, DMSO-d6) & (ppm): 6,04 (d, 1H, J 4,9, OH); 6,16
(s, 1H, OH): 5,92 (s, 1H); 5,38 (s, 1H): 4,73 (s, 1H); 4,68 (m, 1H); 4,00 (td, 1H, J=
4,9 va 12,4Hz); 1,38 (dt, J= 4,1 va 14,0Hz); 2,91 (s, 1H); 1,84 (m, 1H); 1,51 (d, 1H,
J=8,8Hz); 1,28 (dd, J= 5,8 va 16,4Hz); 1,24 (dd, J= 1,7 va 12,4Hz); 0,90 (s, CHa);
0,83 (s, CHa); 1,06 (s, CHs).
Phé 3C-NMR (150MHz, DMSO) & (ppm): 207,9 (C-1); 170,2 (COCHs);
147,4 (C-16); 118,2 (C-17); 72,9 (C-1); 74,6 (C-7); 74,9 (C-14); 46,8 (d); 46,3 (C-9);
61,4 (C-8); 45,9 (C-13); 42,8 (C-10); 35,0 (C-3); 33,0 (C-4); 31,0 (C-12); 33,3 (C-
18); 27,7 (C-6); 22,7 (C-2); 21,5 (C-19); 21,2 (CH3CO); 18,6 (C-20); 16,8 (C-11).
e Hop chat g-sitosterol-3-O-4-D-glucopyranoside (A2):
Dit liéu phd tH- va 3C-NMR duoc trinh bay nhu myc 3.1.2.



43

3.3. Canh 14 Thom 16m (Polygonum chinense)
3.3.1. Thu nhdn cac cao chiét tir canh 1a Thom lom

Canh 14 cay Thom Iom dugc siy khé, xay nho thu dugc 3,1kg bot mau kho,
dem ngam chiét véi ethanol. Dich chiét duoc loc, gom lai va cét loai dung méi thu
duoc cao chiét tong caa cay Thom 16m (180g). Cao tong sau d6 duoc tién hanh chiét
phan bd lan luot véi ethyl acetatee, methanol thu dugc céc dich chiét twong tng. Cat
loai dung méi duéi 4p suat giam thu duoc cac cao chiét twong tng 12 TLE (Cao ethyl
acetatee, 105¢g), TLM (Cao methanol, 70g).
3.3.2. Phan Igp va tinh ché cac hep chdt tir canh 1a Thom lom

Cao chiét etyl axetat PCE (60 g) duoc tién hanh tach thé trén sic ky cot silica
gel pha thuong voi hé dung moi riea giai CH2Clo/MeOH (ty 1€ MeOH tang tu
0—100%) thu duoc 6 phan doan (PCEL—PCES).

PCE
Chu thich:
(60g) H: Hexanee
E: Ethylacetate
D: Dichl th
DM 0—100% M Methanol
HE W: Nudc
50:1 20:1 7:1 DM 50:1 30:1
PCE1 PCE2 || PCE3 PCE4 PCES5
HE 5:1 Sephadex LH20
Al
1,19 PCE2a PCE A2 PCE
12,2mg
P1 P2 P3
9,8mg 6,9mg 9,5mg

So d6 3.3. Phén lap cac hop chit tir canh 14 cdy Thom 10m
Phan doan PCE1 (4,8 g) dugc két tinh vai dung mdi n-hexanee thu nhan duoc
hop chét g-sitosterol (1,19, A1). Phan doan PCE2 (3,2 g) phan tach trén sic ky cot
silica gel pha thuong véi hé dung moi n-hexanee-EtOAc (5:1—2:1) sau dé két tinh
lai trong dung méi axeton thu duoc hop chat quercetin (9,8 mg: P1). Phan doan PCE3
(1,3 g) phan tach trén sic ky cot silica gel pha thuong véi hé dung méi n-hexanee-
EtOAc (5:1—2:1) thu duoc sau d6 két tinh lai trong dung méi axeton thu duoc hop
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chat (-)-epicatechine (6,9 mg: P2). Phan doan PCE4 (3,3g) duoc tach lai trén cot
silica gel vai hé dung méi CH2Clo/MeOH (99:1—50:1) thu duoc khéi chat vé dinh
hinh. Khdi chét nay dugc két tinh lai trong dung méi methanol thu dwoc hop chét -
sitosterol-3-O-p-D-glucopyranoside (12,2 mg: A2).

Phén doan PCES5 (5,6 g) phan tach trén sic ky cot silica gel pha thuong véi hé
dung moi CH2Cl>/MeOH (30:1—10:1) thu dugc 3 phan doan nho (PCESa— PCE5c).
Phéan doan PCE5a duoc tinh ché bang sic ky cot sephadex LH-20 véi dung moi ria
giai methanol thu duoc hop chat quercetin-3-O-4-D-glucopyranoside (9,5 mg: P3).

e Hop chat p-sitosterol (A1) va g-sitosterol-3-0-8-D-glucopyranoside (A2):

Dit liéu pho tH- va B3C-NMR duoc trinh bay nhu myc 3.1.2.

e Hop chdt quercetin (P1):

Chét bt mau vang. *H-NMR (500 MHz, DMSO-ds), & (ppm): 12,48 (1H, s,
5-OH); 10,79 (1H, s, 7-OH); 9,59 (1H, s); 9,36 (1H, s); 9,30(1H, s) 7,67 (1H, d, J =
2,5 Hz, H-2"); 7,54 (1H, dd, J = 2,0 va 8,5 Hz, H-6"; 6,87 (1H, d, J = 8,5 Hz, H-5;
6,40 (1H, d, J = 1,5 Hz, H-8); 6,18 (1H, d, J = 2,0 Hz, H-6), 3C-NMR (125 MHz,
DMSO-ds), 5 (ppm): 146,8 (C-2); 135,7 (C-3); 175,8 (C-4); 160,7 (C-5); 98,2 (C-6);
163,9 (C-7); 93,3 (C-8); 156,1 (C-9); 103,0 (C-10); 121,9 (C-1"); 115,0 (C-2"; 145,0
(C-3"; 147,7 (C-4"; 115,6 (C-5"); 120,0 (C-6").

e Hop chdt (-)-epicatechine (P2):

Chét bt mau trang. 'H -NMR (500 MHz, Acetone-d6): 7,04 (1H, d, J =1,5
Hz, H-2) 6,82 (1H, d, 8,0 Hz, H-5'), 6,81 (1H, dd, J = 1,0, 8,0 Hz, H-6"), 6.01 (1H,
d, J=2,5Hz, H-8), 5,91 (1H, d, J = 2,5 Hz, H-6), 4,45 (1H, 5, H-2), 4,21 (1H, m, H-
3), 2,86 (1H, dd, J = 2,6Hz, H-4a), 2,74 dd (1H, d, J = 3,6Hz, H-4b).

13C-NMR (125 MHz, Acetone-d6) Sppm: 157,6 (C-5), 157,6 (C-7), 157,1 (C-
9), 145,4 (C-4'), 145,3 (C-3'), 132,2 (C-2'), 119,3 (C-6'), 115,5 (C-2'), 115,2 (C5'),
99,8 (C-10), 96,2 (C-6), 95,7 (C-8), 79,4 (C-2), 66,9 (C-3), 29,0 (C-4).

e Hop chat quercetin-3-0-8-D-glucopyranoside (P3):

Dit liéu pho tH- va 3C-NMR cua P3 xem bang 4.4 (trang 68)

3.4. Than la Bo mam (Pouzolzia zeylanica)
3.4.1. Thu nhdn céac cao chiét tir than 1a Be mdm

Mau than 14 cady Bo mam khé (3,0kg), duoc nghién nho va chiét véi EtOH
(5x6 1) trong thiét bi siéu &m, & nhiét d6 phong, cat loai dung mdi bang ap suat giam
thu dugc 190 g Cao chiét EtOH. Cao nay duoc hoa vao nudc cat va tién hanh chiét
phan bd véi n-hexane, etyl axetat sau d6 c6 khé chiét lai bang methanol thu duoc cac
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Cao chiét twong tng: Cao n-hexane ky hiéu 1a BMH (50 g), Cao etyl axetat ky hiéu
la BME (26 g) va Cao methanol BMM (110 g).
3.4.2. Phan Idgp va tinh ché cac hgp chit tir than 14 Be mam

Cao chiét n-hexanee (BMH, 45g) duoc tién hanh tach tho trén sic ky cot silica
gel pha thuong vai hé dung méi rira giai n-hexane, n-hexane/etyl axetat (ty 1€ EtOAc
tang tor 5—100%), thu dugc 4 phan doan (BMH1—BMH4).

Ch thich:
H: Hexanee
BMH E: Ethylacetate BME
(459) D: Dichloromethane (259)
M: Methanol
SiO,. HE (0—100%) W: Nude SiO2, DM (0—100%)
10:1 7:1 20:1 10:1
BMH2 BMH3 BME1 BME?2
2.50 2,50 1.20 8.1a
SiO,, HE 10:1
SiO; DM 9:1
BMH2a BMH2b Z2 A2 BME2b
36,0mg 50,2mg
Al 71 Z3
35.3ma 110.5mq 6.6ma

So do 3.4. Phan 1ap cac hop chat tir than cidy Bo mam

Phan doan BMH2 (2,59) dugc phén tach lai trén cot silica gel pha thuong véi
hé dung mdi ria giai n-hexane/etyl axetat (10:1), thu dugc 3 phan doan
(BMH2a—BMH2c). Phan doan BMH2a két tinh lai trong ethyl acetatee thu duoc
hop chat g-sitosterol (35,3 mg, Al) va phan doan BMH2b két tinh lai trong acetone
thu duoc hop chat friedelan-3-one (110,5mg, Z1). Phan doan BMHS3 (5,5g) duoc két
tinh lai trong acetone thu dwoc hop chat 34-friedelanol (36 mg: Z2).

Cao chiét ethyl acetatee (BME,25g) duoc tién hanh tach thd trén sic ky cot
silica gel pha thuong véi hé dung moi rira giai CH2Clo/MeOH (ty 1€ MeOH tang tur
5—100%) thu dugc 3 phan doan (BME1—BME4). Phan doan BME1 (1,2g) la khéi
chat vo dinh hinh, rira va két tinh lai trong MeOH thu dwgc hop chét g-sitosterol-3-
O-p-D-glucopyranoside (50,2 mg: A2). Tir phan doan BME2 (8,1g) tiép tuc phan
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tach trén sic ky cot silica gel pha thuong véi hé dung mdi rira giai CH2Cl/MeOH
(9:1) thu dugc hop chat pouzolignan F (6,6 mg: Z3)
e Hop chat g-sitosterol (A1) va S-sitosterol-3-O-8-D-glucopyranoside (A2):
Dir liéu pho H- va BC-NMR duoc trinh bay nhu muc 3.1.2.
e Hop chat friedelan-3-one (Z1):
ESI-MS (m/z): 427 [M+H]".
Dit liéu pho tH- va 3C-NMR cua Z1 xem bang 4.5 (trang 71)
e Hop chat 3p-friedelanol (22)
ESI-MS (m/z): 411[M+H-H20]" trng v&i cong thac phan tir CaoHs20.
'H-NMR (500 MHz, CDCls, TMS, & ppm): 0,86 (3H, s, H-25); 0,93 (3H, d, J
= 7,5 Hz, H-23); 1,00 (3H, s, H-26); 0,92 (3H, s, H-29); 0,96 (3H, s, H-24); 0,994
(3H, s, H-27); 0,996 (3H, s, H-30); 1,17 (3H, s, H-28); 3,72 (1H, d, J = 2,5 Hz, H-3).
BC-NMR (125 MHz, CDCls, TMS, & ppm): 17,6 (C-1); 35,1 (C-2); 72,7 (C-
3); 49,2 (C-4); 37,9 (C-5); 41,8 (C-6); 15,9 (C-7); 53,2 (C-8); 37,2 (C-9); 61,4 (C-
10); 36,2 (C-11); 30,7 (C-12); 39,8 (C-13); 38,5 (C-14); 32,9 (C-15); 35,4 (C-16);
30,1 (C-17); 42,9 (C-18); 35,6 (C-19); 28,2 (C-20); 32,4 (C-21); 39,4 (C-22); 11,6
(C-23): 16,4 (C-24); 18,3 (C-25); 18,7 (C-26); 20,2 (C-27); 32,1 (C-28); 35,1 (C-29);
31,8 (C-30).
e Hop chdt pouzolignan F (Z3)
ESI-MS (m/z): 521 [M+Na]* &tng vai cong thirc phén tir C27Hz009Na.
IH-NMR (500MHz, CDCls, TMS, & ppm): 4,04 (1H, dd, J = 3,0 va 11,5 Hz,
H-1a), 3,73 (1H, dd, J = 3,5 va 11,5 Hz, H-1b), 3,12 (1H, brs, H-2), 3,03 (1H, m, H-
3), 3,96 (1H, dd, J = 7,5 va 11,0 Hz, H-4a) 3,84 (1H, dd, J = 7,0 va 11,0 Hz, H-4b),
3,69 (1H, d, J = 11,5Hz, H-5). Vong A: 7,03 (1H, s, H-2'), 6,82 (1H, d, J = 8,0 Hz,
H-5%), 6,95 (1H, d, J = 8,0 Hz, H-6"), 3,91 (3H, s, 3'-OCHa). Vong B: 6,84 (1H, m,
H-2"), 6,65 (1H, d, J = 8,0 Hz, H-5"), 6,69 (1H, d, J = 8,0 Hz, H-6"), 3,80 (3H, s, 3"-
OCHs). Vong C: 6,10 (2H, m, H-2'"), 6,19 (1H, s, H-4""), 6,10 (2H, m, H-6").
13C-NMR (125MHz, CDCls, TMS, & ppm): 65,4 (C-1), 42,3 (C-2), 48,8 (C-3),
65,4 (C-4), 53,4 (C-5). Vong A: 137,0 (C-1), 113,2 (C-2'), 149,2 (C-3'), 145,9
(C-4"), 116,5 (C-5), 122,0 (C-6"), 56,4 (3'-OCHs). Vong B: 137,3 (C-1"), 112,6
(C-2"), 148,8 (C-3"), 145,7 (C-4"), 116,1 (C-5"), 121,4 (C-6"), 56,5 (3"-OCHs).
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Vong C: 142,9 (C-1""), 108,9 (C-2""), 160,0 (C-3'), 102,1 (C-4""), 160,0 (C-5'"),
108,9 (C-6"").

3.5. L4 Thau dau (Ricinus communis)

3.5.1. Thu nhdn cac cao chiét tir 14 Thau dau

Mau 14 cay Thau dau khd (5,8 kg), duoc nghién nho va chiét véi EtOH (5x6 1)
trong thiét bi siéu am, & nhiét &6 phong, cat loai dung moi bang &p suat giam thu dwgc
225 g Cao chiét EtOH. Sau d6, bb sung nudc va chiét vai n-hexane, etyl axetat sau
d6 6 kho chiét lai bang methanol thu duoc céc cao chiét twong tng: Cao n-hexane
ky hiéu la RCH (55 g), etyl axetat ky hiéu la RCE (50 g) va methanol RCM (125 g).
3.5.2. Phan ldp va tinh ché cac hgp chat tir 14 Thau dau

Cao chiét n-hexanee RCH (55g) duoc tién hanh tach tho trén sac ky cot silica
gel pha thuong voi hé dung méi rira giai n-hexane, n-hexane/etyl axetat (ty 1€ EtOAc
tang tir 0—100%) thu dugc 4 phan doan (RCH1—RCHA4). Phan doan RCH1 (3,9g)
phan tach trén sac ky cot silica gel pha thuong véi hé dung méi n-hexanee-EtOAC
(15:1) thu nhan dugc hop chat lupeol (13,0mg: R1). Tir phan doan RCH2 (3,0g) két
tinh lai trong axeton thu dugc S-sitosterol (28,1mg: Al). Phan doan RCH3 (5g) phén
tach trén sic ky cot silica gel pha thuong véi hé dung méi n-hexanee-EtOAc (10:1)
thu duoc hai phan doan nho RCH3a va RCH3b. Hai phan doan nhé nay duoc két tinh
lai trong hé dung mai n-hexanee-EtOAc (5:1) thu nhan dugc hai hop chat twong ng
epialeuritolic acid (20,5mg: R2) va ergosterol peroxide (19,2mg: R3).

Cao chiét RCE (50g) duoc tién hanh tach tho trén sic ky cot silica gel pha
thuong vai hé dung moi rira giai CH2Cl2/MeOH (ty 1€ MeOH téang tir 0—100%) thu
dugc 6 phan doan (RCE1—RCES). Phan doan RCE1 (2,5g) thu dwoc khi chat vo
dinh hinh, rira va két tinh lai trong MeOH thu duoc daucosterol (13,4mg: A2). Phan
doan RCE2 (1,2g) phan tach trén sac ky cot silica gel pha thuong véi hé dung moi
CH2Cl2/MeOH (9:1) thu dwoc hop chat ricinine (16,2mg: R4). Phan doan RCE3
(3,19) phan tach trén sic ky cot silica gel pha thuong véi hé dung mdi CH2Cla/MeOH
(9:1) thu duoc hop chét 3-carboxy-4-methoxy-N-methyl-2-pyridone (10,1mg: R5).

e Hop chat lupeol (R1)

Hop chit R1 thu duoc dudi dang hinh kim, khdng mau. R¢= 0,55 (n-hexanee:
EtOAC = 4:1), nhiét d6 nong chay 213-214 °C.

ESI-MS (m/z): 426 [M]*
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'H-NMR (500 MHz, CDCls), & (ppm): 4,68 (1H, s, H-29a), 4,56 (1H, s, H-
29b), 3,19 (1H, dd, J=5,0 va 6,5 Hz, H-3), 2,38 (1H, m, J=4,7 va 1,5 Hz, H-19), 0,68
(1H, d, J= 9,5 Hz, H-5), 0,76 (3H, s, H-24), 0,78 (3H, s, H-28), 0,82 (3H, s, H-25),
0,94 (3H, s, H-27), 0,96 (3H, s, H-23), 1,02 (3H, s, H-26), 1,68 (3H, s, H-30).
BC-NMR (125 MHz, CDCls), & (ppm): 38,7 (C-1), 27,4 (C-2), 79,0 (C-3), 38,9
(C-4), 55,3 (C-5), 18,3 (C-6), 34,2 (C-7), 40,8 (C-8), 50,4 (C-9), 37,2 (C-10), 20,9
(C-11), 25,1 (C-12), 38,0 (C-13), 42,8 (C-14), 27,4 (C-15), 35,6 (C-16), 43,0 (C-17),
48,3 (C-18), 48,0 (C-19), 151,0 (C-20), 29,8 (C-21), 40,0 (C-22), 28,0 (C-23), 15,4
(C-24), 16,1 (C-25), 16,0 (C-26), 14,5 (C-27), 18,0 (C-28), 109,3 (C-29), 19,3 (C-30)
e Hop chdt epialeuritolic acid (R2)
Hop chat R2 thu duge dudi dang chat bot, khdng mau. Rs= 0,40 (n-hexanee :
EtOAc =4 : 1). ESI-MS (m/z): 456 [M]".
'H-NMR (500 MHz, CDCls), & (ppm): 5,53 (1H, dd, J = 3,5 va 8,0 Hz, H-15),
3,20 (1H, dd, J = 5,0 va 11,0 Hz, H-3), 2,38 (1H, dd, J = 8,0 va 14,0 Hz, H-16), 2,29
(1H, d, J = 11,0 Hz, H-18), 1,4 (1H, m, H-9), 0,79 (1H, d, J = 12,0 Hz, H-5), 0,80
(3H, s, H-25), 0,91 (3H, s, H-30), 0,92 (3H, s, H-24), 0,93 (3H, s, H-29), 0,95 (3H, s,
H-26), 0,97 (6H, s, H-23, H-27).
BC-NMR (125 MHz, CDCls), & (ppm): 37,7 (C-1), 27,1 (C-2), 79,0 (C-3), 38,8
(C-4), 55,5 (C-5), 18,8 (C-6), 40,9 (C-7), 39,0 (C-8), 49,1 (C-9), 38,0 (C-10), 17,3
(C-11), 33,4 (C-12), 37,3 (C-13), 160,7 (C-14), 116,7 (C-15), 31,4 (C-16), 51,4 (C-
17), 41,4 (C-18), 35,4 (C-19), 29,3 (C-20), 33,7 (C-21), 30,7 (C-22), 28,0 (C-23),
15,6 (C-24), 15,5 (C-25), 26,2 (C-26), 22,5 (C-27), 183,3 (C-28), 31,9 (C-29) va 28,7
(C-30).
e Hop chat ergosterol peroxide (R3)
Hop chat R3 thu duoc duéi dang hinh kim, khéng mau, R¢= 0,69 (n-hexanee
: EtOAC =2 : 1, v/v); nhiét do nong chay 180-181 °C;
ESI-MS m/z: 428 [M]*
Dit liéu pho 'H- va C-NMR cua R3 xem bang 4.6 (trang 74)
e Hop chdt ricinine (R4)
Hop chat R4 thu duoc dudi dang hinh kim, khéng mau, R¢= 0,61 (chloroform
: methanol = 12 : 1, v/v), nhiét @6 ndng chay 192-193 °C;
ESI-MS (m/z): [M]* 164.
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IH-NMR (500 MHz, MeOD) & (ppm): 7,98 (1H, d, J = 7,5 Hz, H-6), 6,46
(1H, d, J = 7,5 Hz, H-5), 4,06 (3H, s, 4-OCHs), 3,63 (3H, s, N-CH),

BC-NMR (125 MHz, MeOD) & (ppm): 174,7 (C-4), 163,8 (C-2), 146,8 (d,
C-6), 114,7 (3-CN), 95,7 (C-5), 88,3 (C-3), 58,2 (4-OCHs), 37,8 (N-CHs).

e Hop chdt 3-carboxy-4-methoxy-N-methyl-2-pyridone (R5)

Hop chéat R5 thu dwgc dudi dang hinh kim, khéng mau, R¢= 0,5 (chloroform
: methanol = 12 : 1, v/v), nhiét @6 nong chay 192-193 °C;

ESI-MS (m/z): [M]* 183.

IH-NMR (500 MHz, MeOD) & (ppm): 8,00 (LH, d, J= 7,5Hz, H-4), 6,61 (LH,
d, J= 7,5Hz, H-6), 4,04 (3H, s, 4-OCHs), 3,63 (3H, s, N-CHs).

15C-NMR (125 MHz, MeOD) & (ppm): 167,7 (C-2), 102,0 (C-3), 173,3 (C-
4), 98,1 (C-5), 145,7 (C-6), , 57,9 (4-OCHs), 38,7 (N-CHs), 167,4 (3-COOH)

RCH H: Hexanee RCE
(550) E: Ethylacetate (509)
D: Dichloromethane

Si0z, HE (0—100%) | M Methanol Si0z. DM (0—100%)
151 15:1 10:1 201 1011
v v 4
RCH1 | | RCH2 RCH3 RCE1 RCE2 RCE3
3.9a 3.0a 5,09 2,50 1209 3,19
SiO,, HE 10:1

SiOz, DM 9:1 SiOz, DM 9:1

A 4 A 4

A 4
A 4 A 4
R1 Al RCH3a RCH3b A2 RCE2a ECE% \
13,0mg | | 28,2mg 13,4mg

R2 R3 R4 R5
20,5mg 19,2mg 16,2mg 10,1mg

So do 3.5. Phan 1ap cac hop chat tir than 14 cay Thau dau

3.6. Qua Ca tréi vang (Solanum xanthocarpum)
3.6.1. Thu nhdn cac cao chiét tir qud Ca trai vang

Bot mau kho cua qua Ca trai vang (0,7kg) duoc ngam chiét véi methanol trong
thiét bi chiét siéu am, ¢ nhiét &6 phong. Dich chiét duoc loc, gom lai va cat loai dung

moéi thu duoc Cao chiét tong cua qua Ca trai vang (86g). Cao tong sau dé duoc tién
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hanh chiét phan bd lan luot véi n-hexane, etyl axetat thu duoc cac dich chiét twong
rng. Ct loai dung méi duéi &p suit giam thu duoc cao chiét trong tng 1a SXH (Cao
n-hexane, 12g), SXE (Cao etyl axetat, 18g), SXM (Cao MeOH, 509).

3.6.2. Phan ldp va tinh ché cac hep chdt tir qud Ca tréi vang

Cao chiét SXM (45g) cho qua cot dianion véi dung mdi ria giai 1a H20/
MeOH (MeOH tir 0—100%) thu dugc 3 phan doan (SXM1—SXM3). Phan doan
SXM3 (99) tién hanh sic ky cot trén chat hap phu 1a silicagel pha thuong, hé dung
moi ria giai la dichloromethane/methanol (MeOH tir 5—100%) thu dugc 4 phan
doan chinh (SXM3.1— SXM3.4).

Phén doan SXM3 (9g) duoc cho qua cot silicagel giai hap véi hé dung mdi bat
dau tir ty Ié dichloromethane/methanol (99:1—5:1) thu dugc 4 phan doan (SXM3.1—
SXM3.4). Phan doan SXM3.3 duoc tinh ché bang cot Sephadex LH-20, giai hap bang
dung méi MeOH thu dugc 3 phan doan (SXM3.3.1— SXM3.3.3). Phan doan
SXM3.3.1 dugc két tinh lai trong MeOH thu dugc hop chat solasonine (50,0mg: S1)
dang tinh thé hinh kim nho mau vang nhat, R¢ = 0,5 (CHCIls/MeOH = 3:1). Phin doan
SXM3.3.2 duoc két tinh lai trong MeOH thu duoc hop chét solamargine (9,0mg: S2),
dang v6 dinh hinh mau tring vang, R¢ = 0,51 (CHCls/MeOH = 3:1).

e Hop chit solasonine (S1)
Dix liéu pho H- va 3C-NMR cua S1 xem bang 4.7 (trang 77)
e Hop chit solamargine (S2)

Rira giai cot bang dung mdéi CHCl3:MeOH (95:5) thu dugc khdi chat bot, 1am
sach khéi chat ran nay trong dung moi etyl acetat roi két tinh lai trong methanol thu
duoc chit bot mau tréng c6 khéi lugng 9mg, nhiét dd noéng chay > 300 °C, Rf= 0,51
(hé dung m6i CHCI3:MeOH (3:1)).

'H-NMR (500MHz, MeOD, TMS, § (ppm)): 0,83 (3H, s, H-18), 1,07 (3H, s,
H-19), 0,99 (3H, d, J=6,5, H-27), 1,28 (6H, m, rhamnosyl CH3), 1,39-2,49 (overlap),
3,034,1 (overlap proton duong), 4,14 (1H, m, H-16), 4,52 (1H, d, J=7,5, H-1"), 5,22
(1H, d, J=1,5, H-1""), 5,23 (1H, d, J=1,5, H-1"), 5,41 (1H, d, J=5,0, H-6).

13C-NMR (125MHz, MeOD, TMS, § (ppm)): 38,5 (C-1); 29,0 (C-2); 79,3 (C-
3); 39,5 (C-4); 142,0 (C-5); 122,4 (C-6); 33,1 (C-7); 32,8 (C-8); 51,6 (C-9); 38,0 (C-
10); 21,9 (C-11); 40,4 (C-12); 42,1 (C-13); 57,7 (C-14); 33,3 (C-15); 79,3 (C-16);
63,1 (C-17); 16,5 (C-18); 19,8 (C-19); 42,8 (C-20); 14,8 (C-21); 100,2 (C-22), 30,7
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(C-23); 29,6 (C-24); 33,1 (C-25); 46,8 (C-26); 18,7 (C-27); 100,5 (C-1'); 78,0 (C-2);
79,3 (C-3); 76,6 (C-4); 80,1 (C-5); 62,0 (C-6'); 103,0 (C-1"); 72,4 (C-2"); 73,7 (C-
3"); 73,9 (C-4”); 70,7 (C-5"); 18,0 (C-6"); 102,3 (C-1"); 72,2 (C-2"); 72,4 (C-3");
72,4 (C-4"); 69,8 (C-5"); 17,9 (C-6").

SXM

(459) Cha thich:
H: Hexanee

dianion (MeOH tir 0 -100%) E:_ ‘g%‘ﬁ)ﬁfﬂghaﬂe

M: Methanol
l l W: Nuéc
\ 4

SXM1 SXM3 SXM2
(99)

SiO;, DM 99:1—5:1

L]

HE 50:1 20:1 7:1 DM 50:1 30:1

Y A\ 4

\4
‘ SXM3.1 \ SXM3.2 ‘ SXM3.3 \ ‘ SXM3.4 \

Sephadex LH20, MeOH

l \ 4 \ 4
[SXM3.3.1J [SXM3.3.2] §M3,3,3\

[}

sS1 S2
50,0mg 9,0mg

So dé 3.6. Phan 1ap cac hop chat tir qua Ca trai vang

3.7. Than Ké hoa dao (Urena lobata)
3.7.1. Thu nhdn céc cao chiét tir thdn Ké hoa dao

Bot mau khd cua phan than cay Ké hoa dao (3,1kg) duoc ngdm chiét véi ethanol
trong thiét bi chiét siéu am. Dich chiét dugc loc, gom lai va cit loai dung mdi thu
dugc cao chiét tong cua cay Ké hoa dao (235g). Cao tong sau d6 dugc tién hanh chiét
phan bd lan luot vai n-hexane, etyl axetat, methanol thu duoc ba dich chiét tuong
ing. Cat loai dung méi dudi ap suat giam thu dwoc cao chiét twong tng 12 ULH (Cao

n-hexane, 50g), ULE (Cao etyl axetat, 140g), ULM (Cao MeOH, 45g).
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3.7.2. Phan ldp va tinh ché cac hep chat tir tir than Ké hoa dao

Cao chiét n-hexanee UL (45 g) duoc tién hanh tach tho trén sac ky cot silica
gel pha thuong vai hé dung moi rira giai n-hexane, n-hexane/etyl axetat (ty I¢ EtOAc
tang tr 0—100%) thu dugc 6 phan doan (ULH1—ULH®6). Phan doan ULH2 (2,9 g)
duogc két tinh véi dung méi n-hexanee thu nhan duoc hop chat g-sitosterol (1,2g, Al).
Phéan doan ULH3 (6,2 g) phan tach trén sac ky cot silica gel pha thudng vai hé dung
mOi n-hexanee-EtOAc (10:1—5:1) thu dugc 4 phan doan nhé (ULH3a—ULH3d).
Phan doan nhé ULH3Db két tinh lai trong dung moi axeton thu duoc hop chat o-
acetylamino-phenylpropyl a-benzoylamino-phenylpropanoate (53,1 mg: U1).

Phan doan ULH6 (3,3 g) tach trén cot silica gel vai hé dung moi n-hexanee-
EtOAc (5:1— 1:1) thu dugc 4 phan doan (ULH6a—ULHG6e). Phan doan nho ULH6¢
duoc tach lai trén cot silica gel vai hé dung moéi n-hexanee-EtOAc (3:1—2:1) thu
duoc khdi chat vo dinh hinh. Khéi chat nay duoc két tinh lai trong dung mdi methanol
thu dugc hop chat g-sitosterol-3-O-p-D-glucopyranoside ( (15,1 mg: A2).

Cao chiét etyl axetat ULE (50 g) duoc tién hanh tach thé trén sac ky cot silica
gel pha thuong vai hé dung moi riea giai CH2Clo/MeOH (ty 1€ MeOH tang tu
0—100%) thu dwoc 6 phan doan (ULE1—ULESG). Phan doan ULE2 (1,5 g) phan
tach trén siac ky cot silica gel pha thuong voi hé dung mdi CH2Cl/MeOH
(10:1—>100% MeOH) thu duoc 3 phan doan nhé (ULE2a— ULE2c). Phan doan
ULE2b (52 mg) duogc tach lai trén cot silica gel pha thuong véi hé dung moi
CH2Cl2/MeOH (99:1— 9:1) thu dwoc hop chat quercetin (7,3 mg: P1).

Phan doan ULE3 (6,6 g) phan tach trén sac ky cot silica gel pha thuong voéi
hé dung méi CH2Cl2/MeOH (30:1—100% MeOH) thu dugc 4 phan doan nho
(ULE3a— ULE3d). Phan doan ULE3b (1,2 g) duoc tinh ché bang sac ky cot sephadex
LH-20 v&i dung moi rira giai methanol, sau do tach lai trén cot silica gel pha thuong
v6i hé dung méi CH2Clo/MeOH (99:1— 9:1) thu duoc hop chét trans-tiliroside (8,6
mg: U2), chat vé dinh hinh, mau vang nhat. R = 0,65 (hé dung mdi chloroform:
methanol 9:1). Phan doan ULE3c (1,0 g) dwoc tinh ché bing sic ky cot sephadex LH-
20 véi dung moi rira giai methanol thu duoc hop chat cis-tiliroside (5,3 mg: U3), chat

vo6 dinh hinh, mau vang nhat. Rs = 0,47 (hé dung mdi chloroform: methanol 9:1).
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ULH
(459)

Chu thich:

H: Hexanee
E: Ethylacetate

ULE
(509)

D: Dichloromethane
SiO,, HE (0—100%) | M: Methanol
20:1 15:1 10:1
ULH2 ULH3
2,90 6.20
SiO,, HE 10:1 SiO,, HE 3:1
ULH3b

Al
1,29

v
Ul A2
53,1mg 15,1mg

Si0z, DM (0—100%)

l 20:1
ULE2
1,59

SiO,, DM 9:1

ULE3
6,6 g

SiO,, DM 9:1

UL2b l

P1
7’3mg

8,6mg

v Sephadex LH-20

l

\4

U3
5,3mg

So do 3.7. Phan lap cac hop chat tir than 14 cay Ké hoa dao

e Hop chdt g-sitosterol (A1) va g-sitosterol-3-O-p-D-glucopyranoside (A2):
Dix liéu pho H- va 8C-NMR duoc trinh bay nhu muc 3.1.2.

e Chdt a-acetylamino-phenylpropyl a-benzoylamino-phenylpropanoate (U1):

La chat c6 dang tinh thé mau trang. Dir liéu phd *H- va 3C-NMR caa S1 xem

bang 4.8 (trang 81)
e Hop chdt quercetin (P1):

Dix liéu pho H- va 8C-NMR duoc trinh bay nhu muc 3.3.2.

e Hop chat trans-tiliroside (U2):

Chét bot mau vang. *H-NMR (500MHz, DMSO-de), § (ppm): 12,56 (1H, s, 5-
OH); 6,15 (1H, d, J = 2,0 Hz, H-6); 6,38 (1H, d, J = 2,0 Hz, H-8); 7,99 (2H, m, H-
2'/6"; 6,86 (2H, m, H-3"/5"); 5,45 (1H, d, J = 7,5 Hz, H-1"); 3,20-3,27 (2H, m, H-
2"/3"): 3,17 (1H, m, H-4"); 3,3 (1H, m, H-5"); 4,28 (1H, dd, J = 2,0 and 12,5 Hz, H-
6a"); 4,02 (1H, dd, J = 6,0 va 12,5 Hz, H-6b"); 7,37 (2H, m, H-2",6"); 6,78 (2H, m,
H-3"5"): 7,32 (1H, d, J = 15,5 Hz, H-7"); 6,12 (1H, d, J = 15,5 Hz, H-8").

13C-NMR (125MHz, DMSO-ds), § (ppm): 156,4 (C-2); 133,0 (C-3); 177,4 (C-
4); 161,1 (C-5); 98,7 (C-6); 164,2 (C-7); 93,6 (C-8); 156,3 (C-9); 103,8 (C-10); 120,7
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(C-17); 130,8 (C-2,6'); 115,0 (C-3',5'); 159,9 (C-4'); 101,0 (C-1"); 74,1 (C-2"): 76,2
(C-3"): 69,9 (C-4"); 74,2 (C-5"); 62,9 (C-6"); 124,9 (C-1"); 130,1 (C-2",6™); 115,7
(C-3",5"); 159,7 (C-4"); 144,5 (C-7"): 113,6 (C-8"): 166,1 (C-9").

e Hop chat cis-tiliroside (U3):

Chat bt mau vang. *H-NMR (500MHz, DMSO-ds), 8 (ppm): 12,56 (1H, s, 5-
OH); 6,15 (1H, d, J = 2,0 Hz, H-6); 6,38 (1H, d, J = 2,0 Hz, H-8); 7,99 (2H, m, H-
2'/6"); 6,86 (2H, m, H-3'/5"); 5,45 (1H, d, J = 7,5 Hz, H-1"); 3,20-3,27 (2H, m, H-
2"/3"); 3,17 (1H, m, H-4"); 3,3 (1H, m, H-5"); 4,28 (1H, dd, J = 2,0 and 12,5 Hz, H-
6a"); 4,02 (1H, dd, J = 6,0 and 12,5 Hz, H-6b"); 7,37 (2H, m, H-2",6"); 6,78 (2H, m,
H-3",5"); 7,32 (1H, d, J = 15,5 Hz, H-7"); 6,12 (1H, d, J = 15,5 Hz, H-8").

13C-NMR (125MHz, DMSO-ds), & (ppm): 156,4 (C-2); 133,0 (C-3); 177,4 (C-
4): 161,1 (C-5); 98,7 (C-6): 164,2 (C-7): 93,6 (C-8): 156,3 (C-9): 103,8 (C-10); 120,7
(C-1); 130,8 (C-2',6"); 115,0 (C-3",5"); 159,9 (C-4"); 101,0 (C-1"); 74,1 (C-2"); 76,2
(C-3"); 69,9 (C-4"); 74,2 (C-5"): 62,9 (C-6"); 124,9 (C-1"); 130,1 (C-2",6™); 115,7
(C-3",5™); 159,7 (C-4"); 144,5 (C-7"); 113,6 (C-8"); 166,1 (C-9").

3.8. M6 phéng docking phan ti

M6 phéng docking phan ti tim hiéu co ché hoat dong trén dich tac dung PDH:
CAu truc tinh thé cua proline dehydrogenase duogc ly tir co s dit liéu Protein Data
Bank. Cac hop chat flavonoid va diterpenoid diing trong nghién ciru nay duoc xay
dung ciu trdc ba chiéu. Chat ¢c ché PDH di biét 1a naucleidinal dwoc sir dung lam
chat chuan. Cac md phong dugc thyc hién bang phan mém AutoDock 4.2.6.

M@ phang docking phan ti trén dich tac dung con dwong tin hiéu PI3K : Cau
trdc tinh thé cua cac protein trong con dudng tin hiéu PI3K gdm AKT, mToR, COX-
2, MDM2 va PDK1 duoc lay tir co so dit liéu Protein Data Bank. Dé tinh diém cho
cac hop chat, hé thong tinh diém MolDock Score [GRID] cuia phan mém MVD dugc
sa dyng. Thuat toan tim kiém st dung la Moldock SE (Simplex Evolution).
Oxaliplatin dugc dung 1am chat chuan so sanh. Cac amino acid tham gia vao hinh
thanh lién két khdng phan cuc dugc phan tich bang phan mém Ligplot* v2.1 cho toan
bo céc hop chat nghién ciu cing chét chuan.

3.9. Hoat tinh khang khuan va giy déc té bao ciia cac Cao chiét va cac hep chat
phén lap dwoc

Phurong phdp thir nghiém hoat tinh khang khudn in vitro: theo phwong phap
lap khang sinh do trén dia thach cua Kirby-Bauer va phuong phap khuyéch tan trén
dia thach cuia Chaweepack (2015). Hiéu qua duoc danh gia dua vao vong vo khuan
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Phuong phdp thir nghiém hogat tinh khang khudan in vivo: theo Phuong phap
thi nghiém str dung chiét pham thd tron vao thirc dn cho tom n va cho méi trudng
nudcC.

Xdc dinh gié tri LCso cuia cao chiét Khé sam: duogc thuc hién dira theo phuong
phap cia APHA (2005). Ghi nhan sé tém chét hang ngay va theo ddi trong suét 96
gio dé xac dinh gia tri LCso (ndng do gay chét 50%) bang chwong trinh may tinh
(Stephan & Rodgers, 1985).

That nghiém hoat tinh gdy doc té bao theo phwong phdp MTT: dong té bao ung
thu phoi ngudi A549 duoc |y tir Trung tam Dinh dudng va nguyén liéu Duoc pham,
Pai hoc Myongji, Han Quéc. Hoat tinh gy doc té bao dugc thuc hién theo phuong
phap MTT. Nong d6 trc ché 50% (ICso) duoc tinh str dung phan mém Graphpad Prism
software (Graphpad Software, Inc. San Diego, CA, USA).

Hoat tinh khang khuan Vibrio parahaemolyticus in vitro va in vivo cta céac
Cao chiét va cac hop chat sach duoc thir nghiém tai Vién Nghién ctu nudi trdng thiy
san | va Vién Nghién cau nudi trong thity san |1,

Hoat tinh gay doc trén dong té bao ung thu phdi (A-549) dugc thi nghiém tai
Vién Hoa hoc c&c hop chat thién nhién, VAST.
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Chuong 4. KET QUA VA THAO LUAN

A. HOAT TINH KHANG KHUAN VIBRIO PARAHAEMOLYTICUS
4.1. Két qua tac dung khang V. parahaemolyticus cac cao chiét thd in vitro

Trén co s& tham khao tai liéu 13 loai thuc vat; Thdm 1dm, Thau dau, Ca trai
vang, Ké hoa dao, Don chau chiu, Bo mdm, Khd sam, Ké hoa vang, Han the, Pon
budt, Nghé vang, Dau giun va Thudc dau c6 nhitng dic trung vé cac 16p chat
diterpenoid, triterpenoid va polyphenol phé bién trong tu nhién, duoc nhan dan ta st
dung 1am thudc chita bénh va cé tac dung khang sinh tt. Do do6, dé tai lya chon cac
d6i twong trén dé sang loc vé hoat tinh khang khuan Vibrio parahaemolyticus gay
bénh AHPND in vitro nhiam lya chon céac dbi tuong tiém nang cho cac nghién cuu
sau hon vé héa hoc va hoat tinh sinh hoc.

Cac cao chiét ethanol téng cia 13 mau, gém Pon chau chau (Aralia armata,

AA.M), Kho sam (Croton tonkinensis, CT.M), Bo mam (Pouzolzia zeylanica,
PZ.M), Ké hoa dao (Urena lobata, UL.M), Han the (Desmodium heterophyllum,
DM.M) va Thuéc dau (Euphorbia tithymaloides, ET.M) dugc thir hoat tinh khang vi
khuan V. parahaemolyticus gay bénh AHPND theo phuwong phép cua Chaweepack
(2015) va Thom lom (Polygonum chinense, PC.M), Thau dau (Ricinus communis,
RC.M), Ca trai vang (Solanum xanthocarpum, SX.M), Ké hoa vang (Sida
rhambifolia, SR.M), Pon bubt (Biidens pilosal, BP.M), Nghé vang (Curcuma longa,
CL.M) va Dau giun (Chenopodia abrosioides, CA.M) dugc thir hoat tinh khang vi
khuan V. parahaemolyticus gay bénh AHPND theo phuong phap ciia W. Kirby va A.
Bauer (1961) nhu muc 3.9. Két qua thir nghiém dugc thé hién nhu bang 4.1.

Bdng 4.1. Két qua thir nghiém khang V. parahaemolyticus ciia cac cao chiét tho

Maiu Nong do Duong kl,rlh vong Phwong phap Két luan
i khang khuan (mm) ’
AA.M | 1,2 mg/ con 2% 25+ 0,3 Chaweepack (2015) nhay*
CT.M | 1,2 mg/ con 2% 18+0,3 Chaweepack (2015) nhay*
PZ.M | 1,2 mg/ con 2% 17+0,3 Chaweepack (2015) nhay*
UL.M | 1,2 mg/ con 2% 15+0,3 Chaweepack (2015) nhay*
DM.M | 1,2 mg/ con 2% 70,0 Chaweepack (2015) khang*
ET.M | 1,2 mg/ con 2% 7+0,1 Chaweepack (2015) khang*
200 ug 20,6 £ 0,41 nhay**
PC.M 66,7 ug 19,8 + 0,45 W. Kirby va A. nhay**

40 g 15,3+0,16 Bauer (1961) trung binh**
22,2 ug 0 khong **
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200 ug 15,3+0,55 trung binh**
RC.M 66,7 ug 14,3+ 0,22 W. Kirby va A. trung binh**
40 pg 11,0 £ 0,37 Bauer (1961) kKhang**
22,2 ug 0 khong **
200 pg 14,4 + 0,24 trung binh**
SX.M 66,7 ug 14,2 + 0,37 W. Kirby va A. trung binh**
40 ug 10,4 £ 0,24 Bauer (1961) Khang**
22,2 ug 0 khéng **
200 pg 0
SR.M 66,7 ug 0 W. Kirby va A. khong **
40 ug 0 Bauer (1961)
22,2 ug 0
200 ug 11,2+ 0,24 khang **
CLM 66,7 ug 10,3+ 0,14 W. Kirby va A. khang **
40 ug 8,9+0,11 Bauer (1961) kKhang**
22,2 ug 0 khong **
200 pg 0
66,7 ug 0 W. Kirby va A. R
CAM 40 ug 0 Bauer (1961) khong **
22,2 ug 0
200 pg 0
BP.M 66,7 1g 0 W. Kirby va A. khong **
40 ug 0 Bauer (1961)
22,2 ug 0

Ghi chd: * Puong kinh viing tc ché sy phat trién vi khuan: Khang: < 9 mm;
trung binh > 10-13 mm; nhay > 14 mm. ** Duong kinh vong vé khuan: Khang < 11
mm, trung binh: 12-15 mm, nhay: > 16 mm

Bang 4.1 cho thay:
< Poi véi thir nghiém theo phwong phap ciia Chaweepack (2015):

Trong cac mau thir nghiém, mau chiét Ké hoa dao (Urena lobata, UL), Bo
mam (Pouzolzia zeylanica, PZ), Kho sam (Croton tonkinensis, CT) va Pon chau
chau (Aralia armata, AA) c6 kha ning Gc ché sy phat trién cua vi khuan V.
parahaemolyticus in vitro tot nhat véi duong kinh trung binh vong e ché lan luot 1a
15 mm, 17 mm, 18 mm, va 25 mm. Mau Han the (Desmodium heterophyllum,
DM.M) va Thuédc dau (Euphorbia tithymaloides, ET.M) thé hién hoat tinh & muc
trung binh véi duong kinh trung binh vong wc ché vi khuan 13 7 mm.
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Vi vy, lra chon cac loai Ké hoa dao (Urena lobata, UL), Bo midm (Pouzolzia
zeylanica, PZ), Khd sam (Croton tonkinensis, CT) va Pon chau chiu (Aralia armata,
AA) dé nghién ctru sau hon vé thanh phan hoéa hoc va thir nghiém kha ning tc ché
su phat trién cua vi khuan V. parahaemolyticus trén tdm thé chan trang (in vivo).

< Poi véi thir nghiém theo phwong phap cia W. Kirby va A. Bauer (1961):

O tat ca cac ndong do thir nghiém, cao chiét Dau giun (Chenopodia abrosioides,
CA.M) va Bon budt (Biidens pilosal, BP.M) déu khong c6 hoat tinh khang khuan V.
parahaemolyticus. O nong d6 22,2ug cac cao chiét Thom 16m (Polygonum chinense,
PC.M), Thau dau (Ricinus communis, RC.M), Ca trai vang (Solanum xanthocarpum,
SX.M), Ké hoa vang (Sida rhambifolia, SR.M), Pon bubt (Biidens pilosal, BP.M),
Nghé vang (Curcuma longa, CL.M), Dau giun (Chenopodia abrosioides, CA.M) déu
khong c6 hoat tinh khang khuan AHPND nhung & nong d6 40-200pg//khoanh déu c6
hoat tinh khang vi khuan V. parahaemolyticus theo cac muc 6 khac nhau.

Cao chiét cay Thau dau (Ricinus communis) va cao chiét cay Ca trai vang
(Solanum xanthocarpum) cé hoat tinh khang khuan trung binh véi duong kinh vong
v khuan khoang 11,0 - 15,3 mm va 10,4 - 14,4mm. Cao chiét cdy Thom 16m
(Polygonum chinense) c6 duong kinh vong vé khuan binh quan dao dong tir 15,3 —
20,6 mm tuong ang Véi nong do 40-200pg. Picu nay cho thdy mau cao chiét cay
Thom 16m c6 kha nang diét chung vi khuan V. parahaemolyticus gay bénh AHPND
cao nhat trong s6 cac mau thir nghiém.

Vi vay, lua chon céc loai Thom 16m (Polygonum chinense, PC.M), Thau dau
(Ricinus communis, RC.M) va Ca trai vang (Solanum xanthocarpum, SX.M) dé
nghién ctru sau hon vé thanh phan héa hoc va lua chon Thom 16m (Polygonum
chinense, PC.M) va Thau dau (Ricinus communis, RC.M) thir nghiém kha ning @c
ché su phat trién caia vi khuan V. parahaemolyticus trén tdm thé chan trang (in vivo).

Tom lai, tir két qua sang loc hoat tinh ning &c ché sy phat trién cua vi khuan
V. parahaemolyticus cia 13 mau: Pon chau chau, Khd sdm, Bo mim, Ké hoa dao,
Han the, Thém 16m, Thau dau, Ca trai vang, Ké hoa vang, Pon budt, Khd sam va
Thudc dau theo phuong phap cua Chaweepack (2015) va W. Kirby va A. Bauer
(1961) da luya chon dugc:

- 07 loai Thém 1dm (Polygonum chinense, PC.M), Thau dau (Ricinus
communis, RC.M), Ké hoa dao (Urena lobata, UL.M), Pon chau chau (Aralia
armata, AA.M), Bo mam (Pouzolzia zeylanica, PZ.M) va Kho sam (Croton
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tonkinensis, CT.M) duoc lya chon wu tién nghién cau tiép theo vé thanh phan héa
hoc nham tim ra cac hoat chat c6 tac dung wc ché sy phat trién caa vi khuan V.
parahaemolyticus tét.

- Ké hoa dao (Urena lobata, UL), Bo mdm (Pouzolzia zeylanica, PZ), Kho
sam (Croton tonkinensis, CT) va Pon chau chiu (Aralia armata, AA), Thém 16m
(Polygonum chinense, PC.M) va Thau dau (Ricinus communis, RC.M) thtr nghiém
kha ning tc ché sy phat trién cua vi khuan V. parahaemolyticus trén tém thé chan
trang (in vivo) theo dang cho moéi truong nudc va thirc an vai cac liéu luong khéc
nhau.

4.2. Thanh phan hoa hec chinh cac thuc vat c6 hoat tinh
4.2.1. Cac hgp chdt phan Idp tir thén ld Pon chdu chdu (Aralia armata)

Tir Cao chiét n-hexanee va ethyl acetatee than 14 Pon chau chiu da phéan 1ap
va xéac dinh céu tric hoéa hoc cia 04 hop chat, gdm 01 hop chat lignan: liriodendrin
(A4), 01 hop chét triterpenoid: oleanolic acid (A3) va 02 hop chat steroid: S-sitosterol
(A1) va p-sitosterol-3-O-4-D-glucopyranoside (A2). Cac hop chat phan lap dugc tir
cay don chau chau cho thdy ngoai cac hop chat sterol c6 mat trong cdy con c6 cac
hop chét triterpen va lignan. Trong d6, hop chat lignan: liriodendrin (A4) c6 cau trlic
dac biét nhat.

HO
GluO

Al: B-sitosterol A2: p-sitosterol-3-O-f-D-glucopyranoside

OH

OH

OH

A3: oleanolic acid Ad4: liriodendrin

Hinh 4.1. Cac hop chat phan lap duoc tir than 14 Pon chau chau
< Hop chit lignan: liriodendrin (A4)
Phé khéi lugng ESI-MS cua A4 cho pic ion phan tir voi m/z: 743,1 [M+H]*
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Phé 'H-NMR, 3C-NMR va DEPT d3 cho biét trong A4 c6 17 carbon gém c6
02 nhém CHas, 02 nhém metylen (CH2), 10 nhém metilen (CH) va 4 nguyén ti carbon
bac 4. Pho 'H-NMR quan sat duoc tin hiéu hai proton olephinic tai 81 6,65 (2H, s, H-
2,6) vai 8¢ 104,3 ppm (C-2 va 6), tin hiéu dang doublet nhém methin lién két vai oxy
tai 8n 4,67 ppm (d, J = 4,0 Hz, H-7) va tin hiéu nhém metylen lién két véi hydroxy
tai S 4,20 (1H, dd, J = 7,0 va 10,5 Hz), 3,83 (1H, dd, J =4,0 va 10,5 Hz). Trén phd
13C-NMR cho biét phan Ién cac tin hiéu cua carbon c6 cudng d6 cao gap dodi, diéu co
thuong xuat hién khi ¢é nhitng carbon gidng nhau, trong dé, tin hiéu carbon bac 4 tai
d6 chuyén dich 8¢ 152,6 ppm c6 cudng d6 gap 2 1an so véi cac tin hiéu carbon khéc,
suy ra trong A4 c6 4 nhém OCHs déi xting nhau.

Trén co so phan tich céc dit lidu phd (*H-, 13C-, DEPT, HSQC, HMBC va MS)
két hop céc dit kién phd cing véi tai liéu tham khao [108] c6 thé khang dinh A4 ¢6 2
vong thom twong duong nhung khong lién két truc tiép voi nhau co tén goi la
liriodendrin  hay  3,3°,5,5’tetramethoxy,7,9’;7’,9-diepoxylignan-4,4’-di-O-4-D-
glucopyranoside. Hop chat ndy duoc phan lap dau tién tir loai Liriodendron
tulippifera [109].

Hinh 4.2. Céu trtic hoa hoc va twong tic HMBC (H—C) chinh cua A4
Bang 4.2. Dit liéu pho cta chat A4 va chat tham khao [108]

Ad [108]
STT
dc dn H—C (HMBC)

LI | 133,7 - 134,0
22 | 1043 6,65 (2H, s) 1,3,4,7/1°,3 4,7 | 104,4
3,3 | 152,6 - 152,6
44 1371 - 137,1
55 | 1526 - 152,6
6,6° | 104,3 6,65 (2H, s) 1,5,4,7/1), 547 | 104,4
7.7 | 851 4,67 (1H, d, J = 4,0 Hz) 1,2,8,9/1'’,2°,8°,9° | 85,0
8,8 | 53,6 3,09 (1H, m) 7,9/7,9 53,6
9,9° | 71,4 | 4,20 (1H, dd, J = 7,0 va 10,5) 7,8/ 7,8 71,4
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3,83 (1H, dd, J = 3,5 va 10,5)
OCHz | 56,4 3,75 (6H, s) 3,5/3,5 56,5
Gluc
17,17 ]102,7 4,88 (2H, m) 102,8
27,27 | 74,2 3,19 (2H, m) 74,2
37,37 | 76,5 3,19 (2H, m) 76,5
47,47 | 69,9 3,12 (2H, m) 70,0
57,57 | 77,2 3,02 (2H, m) 771
6”,6 | 60,9 | 3,60 (2H, m) va 3,40 (2H, m) 61,0

#0n va #dc cua liriodendrin (*H: 400 MHz, 3C: 125 MHz, CDCls) [108]
% Hop chat triterpenoid: oleanolic acid (A3)

Hop chat A3 c6 cong thirc phan tir 14 CaoHasOs. Pay 1a mot triterpen c6 5 vong
cung vai mot lién két doi, mot acid. Bién luan cau tric héa hoc cua A3 dugc trinh
bay chi tiét trong Phu luc.Két hop so sanh céc dix liéu phd thu dugc véi tai lidu phd
cua acid oleanolic, di cho thay hoan toan phi hop [109]. Biéu nay cho phép khang
dinh ciu trdc cua chat A3 1a oleanolic acid véi tén goi 34-hydroxy-12-oleanen-28-

oic acid véi cau truc hoa hoc nhu sau:

Hinh 4.3. Cau tric hoa hoc va twong tic HMBC (H—C) chinh cia A3
% Hop chat steroid:g-sitosterol (A1), g-sitosterol-3-O-g-D-glucopyranoside (A2)

Hop chat Al va A2 thu duoc dudi dang tinh thé hinh kim, diém ndng chay so
vé6i chat mau khong thay dbi. Bién luan ciu tric hda hoc ciia Al va A2 dugc trinh bay
chi tiét trong Phu luc.

Trén co s& phan tich cac dir liéu phd, két hop so sanh dix liéu pho chuan [110]
va diém néng chay cua g-sitosterol; két hop so sanh dit liéu phé chuan [111] va diém
néng chay cua g-sitosterol 3-0-p-D-glucopyranoside chuan cho phép khang dinh hop
chat A1 1a -sitosterol hay stigmast-5-en-24R-33-0l va A2 I S-sitosterol 3-O-4-D-

glucopyranoside
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Hinh 4.4. C4u tric hoa hoc cua Al va A2

4.2.2. C&c hop chdt phan ldp tir 14 Khé sam (Croton tonkinensis)

Tir Cao chiét dichlomethane 14 Kho sam da phan 1ap va xac dinh cau tric hoa
hoc cua 04 hop chat, gdm 03 hop chat diterpenoid: ent-18-axetoxy-7 #-hydroxy-
kauran-15-on (C1), ent-1la-axetoxy-7f,14a-dihydroxykaur-16-en-15-on (C2) va ent-
18-axetoxy-7 f-hydroxykaur-16-en-15-on (C3); va 01 hop chat steroid: g-sitosterol-
3-0-4-D-glucopyranoside (A2). Cac hop chat phan lap duoc tir cdy Kho sam chu yéu
la cac diterpenoid. Theo tai liéu nghién cizu cho rang thanh phan chinh c6 mit trong
cay la cac hop chat ent-kauran diterpenoid, ngoai ra mét vai hop chat alkaloid va
flavonoid ciing c6 mit trong cdy nhung khong chiém khéi lwong 16n so voi

diterpenoid. Tiéu biéu 1a hop chét ent-18-axetoxy-7 f-hydroxy-kauran-15-on (C1).

TT Tén khoa hoc Ri Rz Rs
C1 ent-18-axetoxy-7S-hydroxy-kauran-15-on
C2 ent-la-axetoxy-74,14a-dihydroxykaur-16-en-15-on  OAc H OH
C3 ent-18-axetoxy-7 f-hydroxykaur-16-en-15-on H OAc H
Hinh 4.5. Cac hop chat phan lap duoc tir 14 Kho sam
< Hop chat ent-18-axetoxy-78-hydroxy-kauran-15-on (C1)

Trén phd 'H-NMR cua C1 cho biét tin hiéu dic trung ctia 3 nhom methyl duéi
dang singlet tai on 0,83 (s, H-19); 1,11 (s, H-20) va 2,08 (s, CH3CO) va mot nhom
methyl dudi dang doublet tai 8y 1,11 (d, H-17). Trén ph6 13C-NMR xuét hién tin hiéu
cua nhom ketone carbonyl tai 8¢ 223,9 (C-15) dich chuyén xudng truong thap do anh

huong lién hop véi lién két d6i C-16/C-17 trong khung ent-kaurane [112]. Ngoai ra,
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trén pho 'H- va 3C-NMR con quan sat duoc tin hiéu caa nhém acetyl (8u 2,08; 8¢
171,3 va 21,1) va nhom hydroxyl tai C-18 (61 3,65, 3,87; 6c 72,3) va tai C-7 (6w 3,92;
8¢ 71,2), va nhdm 17-CHs dinh hudng a dugc xac dinh bang cach so sanh dix liéu phd
'H- va BC-NMR v¢i cac hda hoc cua ent-(16S)-kauran-15 trong tai liéu tham khao
[84]. Hon nita, trén phd NOESY con quan sat dugc twong tac giita H-16 va H-13, H-
14a (8w 2,08); H-20 va H-14b; va H-17 va H-12 va gitra H-7 va H-5.

>\~o
18 19

Hinh 4.6. Céu trtic hoa hoc va twong tic HMBC (H—C) chinh ctia C1
So sanh véi cac dit kién phé thu dugc cho phép xac dinh hop chat C1 hoan
toan phu hop vai cau trdc ent-18-axetoxy-7 g-hydroxykaur-16-en-15-on [112,113].
Bdng 4.3. Dit liéu phd cta chat C1 va chét tham khao [113]

C1 [113]

STT oc on (mult, J Hz) #0oc
1 38,6 | 1,76 mva0,71 ddd (13,0; 3,5; 9,5) 38,7

2 175 |164mval50m 17,5

3 355 [1,37mval,35m 35,5

4 36,4 |- 36,4

5 46,4 |1,27d(12,5) 46,5

6 28,3 [142mval72m 28,3

7 71,2 |3,92dd (4,0; 11,5) 71,3

8 58,4 |- 58,4

9 51,7 |1,10d (2,5) 51,8

10 39,2 |- 39,2
11 178 |1,47mval69m 17,8
12 252 |172m 25,3
13 34,4 |248m 34,4
14 28,4 |2,08mval,98dd(4,0;12,0) 28,4
15 2239 |- 224,8
16 48,3 | 2,24 q(2,0; 14,0) 48,4
17 10,0 | 1,11d (2,5) 9,98
18 72,3 | 3,65d (11,0) va 3,87 d (11,0 72.3
19 175 10,83s 175
20 182 [111s 18,2
CHsCO 1713 |- 171,2
CH3CO 21,1 |2,08s 21,1

#4c cua ent-18-axetoxy-7 -hydroxy-kauran-15-on (**C: 250 MHz, CDCls) [113]
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% Hop chdt ent-1a-axetoxy-7,14a-dihydroxykaur-16-en-15-on (C2)

Hop chat C2 ciing gan twong ty nhu hop chat C1. Bién luan ciu trdc hoa hoc
cua C2 duoc trinh bay chi tiét trong Phu luc. Phan tich dit liéu phd NMR cua C2 két
hop véi so sanh véi dit liéu pho chat chuan trong tai liéu tham khao c6 thé khang dinh

C2 co tén goi la ent-1a-axetoxy-7S,14 a-dihydroxykaur-16-en-15-on [112,113].

18

1

9

Hinh 4.7. Céu trtic hoa hoc va twong tic HMBC (H—C) chinh ciia C2
% Hop chdt ent-18-axetoxy-7 #-hydroxykaur-16-en-15-on (C3)

Bién luan cau trdc hoa hoc caa C3 duoc trinh bay chi tiét trong Phu luc. Phan
tich cac sd lieu pho cua C3 két hop so sanh véi cac dit kién phd cua ent-18-axetoxy-
7 f-hydroxykaur-16-en-15-on trong c4c tai liéu da cong bd cho thay hoan toan phu
hop [112,113]. Piéu nay cho phép xac dinh C3 la mot hop chat ent-kaurane

diterpenoid c0 tén goi (-)-epicatechine ent-18-axetoxy-7 S-hydroxykaur-16-en-15-on.

>\—o B
18 19

Hinh 4.8. Céu trtic hoa hoc va twong tic HMBC (H—C) chinh cia C3
< Hop chit steroid: g-sitosterol-3-O-g-D-glucopyranoside (A2)

Bién luan va cdu trGc héa hoc cua hop chat: p-sitosterol-3-O-4-D-
glucopyranoside (A2) dugc trinh bay nhu muc 4.2.1.3.

4.2.3. C&c hep chdt phan lap tir canh 14 Thém lém (Polygonum chinens)

Tir Cao chiét n-hexanee va ethyl acetatee canh 14 Thom 16m da phan 1ap va
xac dinh ciu triic hda hoc cua 05 hop chat, gom 03 hop chat flavonoid: quercetin
(P1), (-)-epicatechine (P2) va quercetin-3-O-4-D-glucopyranoside (P3); va 02 hop
chat steroid: g-sitosterol (A1) va S-sitosterol-3-O--D-glucopyranoside (A2).
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HO. o o
..,,,,,/OH

RO

Al: p-sitosterol H

A2: p-sitosterol-3-O-4-D-glucopyranoside  Gluc P2: (-)-epicatechine
OH OH

OH

P1: quercetin

) P3: quercetin-?{-O-/)"-D-gIucopyranoside
Hinh 4.9. Cac hgp chat phan lap dugc tir canh 1a Thom 16m

Cac hop chat phan lap duoc tir cdy Thom I6m chu yéu l1a céc hop chat
flavonoid. Tiéu biéu 1a hop chat quercetin-3-O-A-D-glucopyranoside (P3).
% Hop chat quercetin-3-O-g-D-glucopyranoside (P3)

Trén pho H-NMR cua P3 cho biét tin hiéu cua 3 proton vong thom tai 7.72
(d, J=2 Hz, H-2"), 6.88 (d, J=8.5 Hz, H-5") va 7.59 (dd, J=2.0 va 8.5 Hz) trong hé
vong ABD cua flavonol bi thé & vi tri 3’ va 4> ¢ vong B va tin hiéu cua 2 proton & vi
trf meta tai 6.22 (d, J=2.0 Hz, H-6) va 6.41(d, J=2.0 Hz, H-8) tai vong A. Tin hiéu
dic trung cua phan tir duong lién két S-glucose tai 5.28 (d, J=8.0, H-1°). Trén pho
13C-NMR két hop véi phd DEPT cho biét trong phén tir 1 ¢6 21 carbon, bao gom tin
hiéu nhdm carbonyl tai 179.50 (C-4), 5 tin hiéu carbon thé oxi cua khung flavone tai
135.61 (C-3), 163.05 (C-5), 166.01 (C-7), 145.91 (C-3), 149.85 (C-4"). Ngoai ra trén
phd con cho biét tin hiéu cua cac carbon cua phan tir duong tai 104.26 (C-1°7), 75.71
(C-27), 78.10 (C-3""), 71.20 (C-4"), 78.39 (C-5"), 62.53 (C-6""). Phan tich di licu
pho cuaia P3, két hop vai so sanh sé lidu trong tai liéu tham khao [114,115] c6 thé quy
két, hop chat P3 c6 tén goi la quercetin-3-O- f-D-glucopyranoside.

Hinh 4.10. C4u truc héa hoc va tuong tac HMBC (H—C) chinh cta P3
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Bdang 4.4. Dit liéu phd NMR cuia P3 va chat tham khao [114]

TT P3 [114]

oc | on (mult., J Hz) #oc
2 159,0 | - 158,4
3 135,6 | - 135,6
4 1795 | - 179,5
5 163,1 | - 163,0
6 99,9 | 6,22 (d, J=2,0Hz) 99,9
7 166,0 | - 165,97
8 94,7 | 6,41 (d, J=2,0Hz) 94,7
9 158,5 | - 158,4
10 105,7 | - 105,7
I 123,1 | - 123,1
2’ 117,5| 7,72 (d, J=2Hz) 117,6
3’ 145,9 | - 145,9
4 149,9 | - 149,8
5’ 116,0 | 6,88 (d, J=8,5Hz) 116,0
6’ 123,2 | 7,59 (dd, J=2,0 va 8,5Hz) 123,2
17 104,3 | 5,28 (d, J=8,0H2); 104,4
2 75,7 | 3,48 (t, J=9,5H2) 75,7
37 78,1 | 3,37(t, J=9,0Hz) 78,1
4> 71,2 | 3,44(t, J=9,0Hz) 71,2
5 78,4 | 3,24(m) 78,4
6 62,5 | 3,72 (dd, J=2, 12,0) 62,6

3,57 (dd, J=5,5va 12,0Hz)

#3c cua quercetin-3-0-4-D-glucopyranoside (*H: 500 MHz, 13C: 125 MHz, MeOD) [114]
< Hop chat quercetin (P1)

Hop chat P1 thu duoc dudi dang bot mau vang, diém chay 314-316 °C. Bién
luan cau tric hoéa hoc ctia P1 duoc trinh bay chi tiét trong Phu luc. Céc dit liéu phd
cho biét day 1a mot hop chat flavonoid. Két hop véi so sanh vaéi tai liéu tham khao,
cho phép xac dinh P1 c0 tén goi la quercetin [115].

OH O OH O
Hinh 4.11. C4u trac héa hoc va tuong tac HMBC (H—C) chinh cta P1
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% Hop chit (-)-epicatechine (P2)
Hop chat P2 cong thirc phan tir 13 C1sH140s. Bién luan cau tric hoa hoc cua P2
duoc trinh bay chi tiét trong Phu luc.

Hinh 4.12. Cau truc héa hoc va tuong tac HMBC (H—C) chinh ctia P2

Phan tich cac s6 liéu pho cua P2 két hop so sanh véi cac dit kién pho cua (-)-
epicatechine trong céc tai liéu da cong bd cho thiy hoan toan phu hop [116]. Diéu
nay cho phép xac dinh P2 1a (-)-epicatechine.
< Hop chat g-sitosterol (A1) va daucosterol (A2)

Bién luan va cau tric hda hoc caa hop chat: g-sitosterol (A1) va g-sitosterol-
3-O-p-D-glucopyranoside (A2) duoc trinh bay nhu muc 4.1.3.

4.2.4. Cac hgp chdt phan lgp tir than 1a Be mam (Pouzolzia zeylanica)

Tir Cao chiét n-hexanee va ethyl acetatee than 14 Bo mam d3 phéan 1ap va xac
dinh cau tric hoa hoc cua 05 hop chat, gom 02 hop chat triterpenoid: friedelan-3-one
(Z1) va 3p-friedelanol (Z2), 01 hop chat lignan: pouzolignan F (Z3) va 02 hop chat
steroid: p-sitosterol (Al) va f-sitosterol-3-O-4-D-glucopyranoside (A2). Cac hop
chat phan lap dugc tir cdy Bo mam la céc sterol, triterpen thuoc 1op chat terpen va

lignan thudc I6p chét polyphenol. Hop chét triterpen Ia thanh phan chu yéu.

HO OH

Al: p-sitosterol H

_ R A2:8-sitosterol-3-0-8-D-  Gluc Z3: pouzolignan F
Z1: friedelan-3-one O glucopyranoside

Z2: 3p-friedelanol OH
Hinh 4.13. Cac hop chat phan 1ap duogc tir than 14 Bo mim
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% Hep chat friedelan-3-one (Z1)

Phé *H-NMR cua Z1 cho biét xuét hién tin hiéu cua 8 nhém methyl, trong dé
cd 7 nhom methyl bac 3 dang singlet tai én 0,72 (3H, s, H-24); 0,87 (3H, s, H-25);
0,95 (3H, s, H-29); 1,00 (3H, s, H-30); 1,059 (3H, s, H-26); 1,05 (3H, s, H-27); 1,18
(3H, s, H-28); va mot nhdm methyl dang double tai 61 0,88 (3H, d, J= 6,5Hz, H-23).
Nhitng tin hiéu nay dic trung cho hop chat ¢ dang triterpenoid khung friedelan.

Trén phd BC-NMR két hop véi phd DEPT ciing cho biét trong phan ti ¢6 30
nguyén tir carbon, bao gom 8 nhém methyl (CHs), 4 nhém methin (CH); 11 nhém
methylen (CH.) va 7 nguyén tir carbon bac 4. Pac biét trén pho 3C-NMR con quan
st thay tin hiéu dic trung ctia nhém C=0 carbonyl ¢ 8¢ 213,21ppm (C-3), ngoai ra
la tin hiéu cta nhom methyl tai 8c.23 6,82/ dn-23 0,88 (d, J= 6,5 Hz) dac trung cho
nhom methyl lién két véi C-4 cua khung friedelan.

Két qua phan tich cac dit kién pho *H-NMR, 3C-NMR va DEPT di cho phép
du doan hop chat Z1 14 friedelan-3-one. So sénh céc dix kién phé cua Z1 véi friedelan-
3-one thay hoan toan phu hop [117]. Nhu vay hop chit Z1 dwoc khang dinh 1a
friedelan-3-one dugc phét hién thém tur lodi Pouzolzia zeylanica.

Hinh 4.14. Cau trac hoa hoc va twong tac HMBC (H—C) chinh cua Z1
Bdng 4.5. Dit liéu phd NMR cua Z1 va chit tham khao [117]

TT Z1 [117]
oc | on (mult., J Hz) #oc

1 223 | 1,96 (1H,m)va 1,67 (1H,dd,J=5,0va13,0) | 22,3
2 415 ] 2,32/2,22 (2H, m) 41,6
3 2133 | - 2133
4 58,3 | 2,24 (1H, m) 58,2
5 422 | - 42,2
6 413 | 2,41/2,37 (1H,dd, J=5,0va 2,0) 41,3
7 18,3| 1,74 (m) 18,3
8 53,1 1,38 (m) 53,1
9 375 - 37,5
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10 59,5 1,53 (m) 59,5
11 35,7 | 1,47 (m) 35,6
12 30,5 30,5
13 39,7 - 39,7
14 38,3 - 38,3
15 32,5| 1,59 (m) 32,5
16 36,0 36,0
17 30,0 - 30,0
18 42,8 | 1,75 (1H, dd, J = 3,0 va 15,0) 42,8
19 35,4 35,4
20 28,2 | - 28,2
21 32,8 | 1,53/1,38 (m) 32,3
22 39,3 | 0,94 (m) 39,3
23 6,8| 0,88 (3H, d, J= 6,5Hz) 6,9

24 147 | 0,72 (3H, s, H-24) 14,2
25 18,0 | 0,87 (3H, s, H-25) 18,1
26 20,3 | 1,01 (3H, s, H-26) 20,3
27 18,7 | 1,05 (3H, s, H-27) 18,7
28 32,1| 1,18 (3H, s, H-28) 32,1
29 35,0 | 0,95 (3H, s, H-29) 35,1
30 31,8 | 1,00 (3H, s, H-30) 31,8

#3¢ cua friedelan-3-one (*H: 500 MHz, *C: 125 MHz, CDCls) [117]

% Hop chat 3p-friedelanol (Z2)

Hop chat Z2 ciing trong tu nhu Z1, nhung trén phd 3C-NMR cua Z2 mét di
tin hiéu cia nhom C=0, thay vao d6 la tin hiéu cua carbon thuoc nhom CH-OH ¢ 6c
72,78 ppm (C-3), ngoai ra la tin hiéu cia nhom methyl dac trung cho nhém methyl
lien két véi C-4 cua khung friedelan. Bién luan ciu tric hda hoc cia Z2 duoc trinh
bay chi tiét trong Phu luc. So sanh céc dit kién pho cia Z2 voi 3p-friedelanol thay

hoan toan phd hop [118]. Hop chat Z2 dugc khing dinh 1a 34-friedelanol dwoc phan

lap tu loai Pouzolzia zeylanica.

Hinh 4.15. Cau tric hoa hoc va twong tac HMBC (H—C) chinh ctia Z2
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% Hop chit lignan: pouzolignan F (Z3)

Chat Z3 thu dugc ¢ dang bot, mau vang rat nhat. Bién luan cau trdc hoa hoc
cua Z3 duoc trinh bay chi tiét trong Phu luc. Phan tich dit liéu phd cua Z3 két hop
véi tai liéu tham khao [119] cho phép xac dinh Z3 cé tén goi la pouzolignan F.

HO rlx OH

HO._,__OH

Hinh 4.16. Cau trdc hoa hoc va twong taic HMBC (H—C) chinh cia Z3
% Hop chit g-sitosterol-3-O-p-D-glucopyranoside (A2)
Bién luan va cau trdc hdéa hoc cua hop chat: p-sitosterol-3-O-4-D-

glucopyranoside (A2) dugc trinh bay nhu muc 4.2.1.3.

4.2.5. Cac hgp chdt phan Igp tir 14 Thau ddu (Ricinus communis)

Tir Cao chiét n-hexanee va ethyl acetatee 14 Thau dau di phan 1ap va xéac dinh
cau tric hoéa hoc cua 07 hop chat, gdm 02 hop chat triterpenoid: lupeol (R1)
epialeuritolic acid (R2), 02 hop chét alkaloid: ricinine (R4) va 3-carboxy-4-methoxy-

N-methyl-2-pyridone (R5), 03 hop chat steroid: ergosterol peroxide (R3), S-sitosterol
(Al) va p-sitosterol-3-O-4-D-glucopyranoside (A2).

2,

RO

R

R4: ricinine R5: 3-carboxy-4-methoxy-N-

methyl-2-pyridone 2: B-sitosterol H

5:p-sitosterol-3-O-4-D-  Gluc
glucopyranoside

Hinh 4.17. Cac hop chat phan 1ap duogc tir 14 Thau dau
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Cac hop chat phan lap duoc tir cdy Thau dau vai su c6 mit caa cac hop chat:
steroid, triterpene, va alkaloid. Trong dé khéi lwgng cac hop chit steroid chiém uu
thé, theo tai liéu cong bd trude day hop chat c6 mit trong cdy cha yéu la ricinine
(thudc 16p chat alkaloid), tuy nhién trén thyuc té thi cac hop chat sterol, triterpene va
alkaloid phan lap duoc cé khéi luong trong dwong nhau va bude dau cho thiy thanh
phan chinh c6 mit trong cay thudc 16p chét steroid.

% Hop chit ergosterol peroxide (R3)

Hop chit R3 thu duoc dudi dang chat bot mau tring, cé tinh quang hoat. Phd
13C-NMR két hop véi phd DEPT cua R3 xuat hién tin hiéu caa 28 carbon, bao gom
6 nhém methyl, 7 nhém methylene, 11 nhdm methine va 4 carbon bac 4. Pho 13C-
NMR xuét hién tin hiéu caa 2 carbon chira ndi déi ¢ trudng thap tai dc 82,2 (C-5);
79.44 (C-8); 64.49 (C-3), tin hiéu cua 3 carbon gan véi oxi tai 8c 82.16 (C-5); 79.44
(C-8); 64.49 (C-3), trong d6 c6 2 carbon bac bén gan vai oxi C-5, C-8. Phan tich sb
liéu phé thuc nghiém cua R3 két hop so sanh véi dit liéu phd trong tai liéu tham khao
[120,121] c6 thé khing dinh hop chit 3 cd tén goi la ergosterol peroxide (5a,8a-
epidioxyergosta-6,22-dien-34-ol).

28

Hinh 4.18. Cau truc héa hoc va tuong tac HMBC (H—C) chinh ctia R3
Bdng 4.6. Dit liéu pho NMR cta R3 va chat tham khao [120]

TT R3 [120]
oc | 6n (mult,, J Hz) #oc
1 34,2 1,74 (2H, m) 34,7
2 30,2 | - 30,1
3 64,5| 3,97 (1H, m) 66,5
2 370 - 37,9
5 82,2 | - 82,2
6 1354 | 6,23 (1H,d,J=8,5Hz) 135,4
7 130,8 | 6,50 (1H, d, J=8,5 Hz) 130,8
8 794 | - 79,4
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9 51,2 - 51,1
10 37,0 - 36,9
11 23,4 | 1,25va 1,58 (2H, m) 23,4
12 39,4 | 1,27 va 1,99 (2H, m) 39,4
13 446 | - 44,6
14 51,7 | 1,58 (1H, m) 51,7
15 20,7 | 1,42 va 1,66 (2H, m) 20,6
16 28,6 | 1,33va 1,81 (2H, m) 28,7
17 56,3 | 1,25 (1H, m) 56,2
18 12,9 | 0,81 (3H, s) 12,9
19 18,2 | 0,88 (3H, s) 18,2
20 39,7| 2,05 (1H, m) 39,7
21 20,9 | 1,00 (3H, d, J = 6,5 Hz) 20,9
22 135,2 | 5,24 (1H, dd, J=8,5va 15,0 Hz) | 135,2
23 132,4| 5,18 (1H, dd, J=8,5va 15,0 Hz) | 132,3
24 42,9 | 1,86 (1H, m) 42,8
25 33,1| 1,6 (1H, m) 33,1
26 19,7 | 0,91 (3H, s) 19,6
27 20,0 | 0,93 (3H, s) 20,1
28 17,6 | 0,97 (3H, s) 17,6

#3c cua ergosterol peroxide (*H: 500 MHz, 3C: 125 MHz, CDCls) [120]

% Hop chat lupeol (R1)

Hop chat R1 thu duoc dudi dang hinh kim, khdng mau. Bién luan cau tric hoa
hoc caa R1 duoc trinh bay chi tiét trong Phu luc. Phan tich di liéu pho tH-, 13C-
NMR, DEPT, HSQC va HMBC két hop vai so sanh véi dit liéu phé trong tai ligu
tham khao, hop chat R1 dugc xéac dinh 1a 34-lup-20(29)-en-3-ol hay lupeol [122].

Hinh 4.19. CAu trac hoa hoc va twong tic HMBC (H—C) chinh cua R1
< Hop chat epialeuritolic acid (R2)

Hop chit R2 thu dugc dudi dang hinh kim, khéng mau, cong thac phan tu
CaoH4s03. Bién luan ciu tric hoa hoc cua R2 dugc trinh bay chi tiét trong Phu luc.
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Phan tich dit liéu phd H-, 13C-NMR, DEPT, HSQC va HMBC két hop vai so sénh
véi dix liéu phé trong tai liéu tham khao, hop chit R2 duoc xac dinh 12 epialeuritolic
acid hay 3-hydroxy-14-taraxeren-28-oic acid [123,124].

Hinh 4.20. Cau truc héa hoc va tuong tac HMBC (H—C) chinh ctia R2

% Hop chat ricinine (R4)

Hop chat R4 thu duogc dudi dang hinh kim, khong mau, diém chay 200 °C.
Bién luan cau tric hda hoc cia R4 duoc trinh bay chi tiét trong Phu luc. Phan tich sé
liu phd thuc nghiém cua 3 két hop so sanh véi dix liéu pho trong tai liéu tham khao
[125] c6 thé khang dinh hop chat R4 cd tén goi 4 ricinine.
% Hop chit 3-carboxy-4-methoxy-N-methyl-2-pyridone (R5)

Hop chat R5 thu duoc dudi dang hinh kim, khéng mau, nhiét ¢6 ndng chay
193 °C. Phé khéi luong ESI-MS (m/z): 183 [M]* twong tng vai cong thic phan tir
CsH9NO4. Bién luan cau tric hoa hoc caa R5 dugc trinh bay chi tiét trong Phu luc.

Phan tich sé liéu phd thuc nghiém cua R5 két hop so sanh véi dix liéu phd
trong tai liéu tham khao [126,127] c6 thé khang dinh hop chat R5 c6 tén goi la 3-
carboxy-4-methoxy-N-methyl-2-pyridone.

Hinh 4.21. C4u trac hoa hoc cuia R4 va R5
< Hop chat g-sitosterol (A1) va g-sitosterol-3-O-g-D-glucopyranoside (A2)
Bién luan va ciu tric hoa hoc cia hop chat: S-sitosterol (A1) va S-sitosterol-

3-0-p-D-glucopyranoside (A2) dugc trinh bay nhu muc 4.1.3.
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4.2.6. Cac hgp chdt phan lgp tir qud Ca trai vang (Solanum xanthocarpum)

Tir Cao chiét methanol 14 Thau dau da phan 1ap va xac dinh ciu tric hoa hoc
cua 02 hop chat alkaloid: solasonine (S1) va solamargine (S2). Cac hop chét alkaloid
la thanh phan chinh cua cac loai thuc vat thudc chi Solanum. Solasonine 1a thanh phan

hoa hoc chinh cua qua Ca trai vang.

S1: solasonine S2: solamargine
Hinh 4.22. Céc hop chat phan 1ap duoc tir qua Ca trai vang

% Hop chat solasonine (S1)

Trén phd 'H-NMR cua S1 cho biét, tin hiéu dic trung cua ba proton anome tai
81 5,23 (1H, d, J= 1,5 Hz, H-1"); 5,22 (1H, d, J= 1,5 Hz, H-1"") va 4,51 (1H, d, J=
7,5 Hz, H-1") va tin hiéu cua proton olefin tai 6w 5,41 (1H, d, J= 5,0 Hz, H-6).

Phé 13C-NMR va DEPT cho biét S1 c6 45 carbon, gom 4 carbon khéng c6
hidro, 24 nhém CH, 12 nhém CHa, va 5 nhém CHa. Trong do, tin hiéu cta 27 carbon
thudc phan aglycon va tin hiéu cia 18 carbon caa 3 phan tir duong hexose. Tin hiéu
nhom methyl tai (5¢/8n 17,9/1,30) goi ¥ dén dudng rhamnose; tin hiéu cua H-4' tai
dn 3,94 (2H, m) dac trung cho duong galactose; va céc tin hiéu cacbon cua don vi
duong con lai tai dic trung cho mot don vi duong glucopyranose. Cau hinh tai C-22
la R vi gia tri d6 chuyén dich hda hoc cia C-23 (8¢ 33,8) dic trung cho c4c hop chat
spirosolane [128].

Trén pho HMBC cua S1 quan sat dugc, tuong tac giita proton H-1' (8n 4,51)
Vi carbon C-3 (8¢ 79,7) cho biét phan duong lién két véi aglycone tai C-3. Tuong
tdc HMBC gitra H-1" (8n 5,23) véi C-2' (8¢ 73,7); va H-1"" (61 5,22) vai C-3' (6¢
83,5) cho biét cé4c lién két O-glycoside gitra Rha C-1" va Gal C-2', giira Glu C-1"" va
Gal C-3'. Két hop céc dir liéu pho cta S1 véi chat da biét trong tai liéu tham khao
[128] c6 thé khang dinh hop chat S1 phan 1ap dwoc tir cia qua Ca trai vang co tén goi
Ia solasonine.



Hinh 4.23. Cu triic héa hoc va twong tic HMBC (H—C) chinh ciia S1
Bdng 4.7. Dit liéu phd NMR cuia S1 va chit tham khao [128]

STT S1 [128]

DEPT dc (ppm)dH (ppm) #oc (ppm)
1 CH> 38,5 | 1,70 (m) va 0,91 (m) 37,5
2 CH: 31,0 2,09 (m)/1,86 (m) 30,1
3 CH 79,7 | 3,53 (1H, td, J=9,5 va 13,5Hz) 78,3
4 CH> 39,5 | 2,78 (m) va 2,73 (m) 38,8
5 C 1419 | - 140,8
6 CH 122,5 | 5,41(1H, d, J=5,0H2) 121,7
7 CH: 33,1 | 1,87 (m) va 1,20 (m) 32,4
8 CH 32,8 1,63 (m) 32,4
9 CH 51,7 | 0,86 (m) 50,3
10 C 38,0 | - 37,1
11 | CH 21,9 | 1,40 (m) 21,1
12 | CH 40,7 | 1,70 (m) va 1,08 (m) 40,1
13 C 41,8 | - 40,6
14 | CH 57,7 1,07 (m) 56,7
15 | CHa 33,1 | 2,03 (m) va 1,48 (m) 31,5
16 | CH 79,3 | 3,41 (3H, m) 78,7
17 CH 63,6 | 1,74 (m) 63,4
18 | CHa 16,7 | 0,85 (s) 16,5
19 | CHa 17,9 | 1,0 (3H, d, J=6,5Hz) 19,3
20 CH 42,8 | 1,95 (m) 41,6
21 | CHs 15,2 | 1,07 (d, 7,0) 15,6
22 C 99,8 | - 98,2
23 | CH 33,8 | 1,74 (m) va 1,69 (m) 34,6
24 | CH 30,7 | 1,62 (m) va 1,27 (m) 31,0
25 | CH 30,7 | 1,52 (m) 31,7
26 | CH 47,1 | 2,73 (m) 48,0
27 | CHa 19,8 | 1,07 (3H, s) 19,7
1 | CH 100,5 | 4,51 (1H, d, J=7,5Hz) 100,3
2' CH 73,7 1 3,04 (1H, m) 76,3
3 CH 83,5 | 4,57 (1H, m) 84,8
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4 | CcH 69,8 | 3,94 (2H, m) 70,2
5 | CH 73,9 | 3,41 (3H, m) 74,9
6 | CHs 62,0 | 3,82; 3,66 62,4
1" | CH 103,0 105,7
2" | CH 73,4 | 3,41 (3H, m) 74,8
3" | CH 78,0 | 3,66 (5H, m) 78,7
4" | CH 70,7 | 3,66 (5H, m) 71,4
5" | CH 76,6 | 3,94 (2H, m) 78,3
6" | CHs 60,9 | 3,82; 3,66 61,8
1" | CH 102,3 | 5,22 (1H, d, J=1,5Hz) 102,0
2" | CH 72,4 | 3,58 (1H, m) 72,4
3" | CH 72,2 | 3,66 (5H, m) 72,7
4" | CH 72,4 | 4,15 (m) 74,0
5" | CH 67,9 | 4,14 (1H, dd, J=6,0 va 9,5Hz) 69,3
6" | CHs 17,9 | 1,3 (3H, d, J=6,0Hz) 18,5

#3¢ cua solasonine (*3C: 125 MHz, DMSO) [128]
% Hop chat solamargine (S2)
Bién luan cau truc hoa hoc ctia S2 duoc trinh bay chi tiét trong Phu luc. Két
hop cac dir liéu phd cua S2 voi chit da biét trong tai liéu tham khao [128] c6 thé
khang dinh hop chat S2 phan lap duoc tir Cao chiét etyl axetat ciia qua Ca trai vang

c6 tén goi 1a solamargine.

Hinh 4.24. Cau tric hoa hoc va twong tac HMBC (H—C) chinh ciia S2

4.2.7. Cac hgp chdt phan 1dp tir than Ké hoa dao (Urena lobata)

Tir Cao chiét n-hexanee va ethyl acetatee than Ké hoa dao da phan 1ap va xac
dinh cau trac hoa hoc ciia 06 hop chat, gom 03 hop chét flavonoid: quercetin (P1),
trans-tiliroside (U2) va cis-tiliroside (U3) , 01 hop chét alkaloid: a-acetylamino-
phenylpropyl a-benzoylamino-phenylpropinoate (U1); va 02 hop chat steroid: /-
sitosterol (A1) va S-sitosterol-3-O-p-D-glucopyranoside (A2). Cac hop chat phan lap
duogc tir cdy Ké hoa ddo véi su c6 mat cua hop chét sterol, 01 hop chat ¢6 chira nito,
con lai chi yéu 1a céc hop chat flavonoid.
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Hinh 4.25. Céc hop chat phan 1ap dugc tir than K¢é hoa dao
% Hop chit a-acetylamino-phenylpropyla-benzoylamino-phenylpropinoate

Trén pho 'H-NMR cua U1 ¢6 tin hiéu caa 15 proton vong thom nam trong
viing 7,06 - 7,71 ppm va mot nhdm CHz nam 8y 2,02 ppm (3H, s, H-12°). Ngoai ra
con c0 cac tin hiéu proton cia 2 nhom CH 6+ 4,75 (1H, ddd, J= 6,0 ; 13,5 va 2,5 Hz,
H-8) va 4,35 (1H, m, H-8’). C6 3 nhém CH2 ¢ dn 3,93 ppm (1H, dd, J=5,0 va 11,5
Hz), 61 3,82 ppm (1H, dd, J= 4,0 va 11,5 Hz); 6n ¢ 2,75 ppm (2H, m), 6 nhom CHs,
11 nhém CHa, 7 nhém CH va 3 nhém C bac bon.

Phé 13C-NMR va ph6 DEPT cho tin hiéu cong huéng cua 27 carbon, trong do
c6 6 carbon bac bbn (bao gom 3 C=0 va 3 C sp?), 17 nhém OH (bao gém 15 CH
thugc vong thom), 3 nhém CHz va 1 nhdm CHa. 3 nhém C=0 c6 do chuyén dich hoa
hoc tai ¢ 170,2 ppm; 170,8 ppm ; 167,1 ppm.

Ph HSQC cho phép xéac dinh céc carbon lién két truc tiép véi hydrogen twong
ung: CH (814,75 ppm; 6¢ 55,0 ppm); CH (81 4,34 ppm; &¢ 49,5 ppm); CH2 (61 3,22
ppm; dc 38,4 ppm); CH2 (o1 2,75 ppm; dc 3,75 ppm); CH2 (dn 3,82 va 3,93 ppm; dc
64,6 ppm); CHs (82,02 ppm; 8¢ 20,8 ppm) va cac nhém CH thudc vong thom.

Phé HMBC cho thay tin hiéu twong tac ctia proton CHa-7 (8 3,22 va 3,05
ppm) vai C thom bac bon 8¢ 136,6 ppm (C-1); proton CH-8 tai 8 4,75 ppm véi C-7
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cta nhom CH: (on 3,22-3,05 ppm, &¢ 38,4 ppm ) va C=0 (&¢ 170,2) chitng t6 c6 mot
vong thom c¢6 gin véi 1 nhdm CH,(7)-CH(8)-C=0(9) (Manh A).

Tuong tac caa proton nhém CHz (8k 2,75 ppm, H-7) véi C bac bbn (8¢ 136,7
ppm, C-1") va CH thom (8¢ 129,1 ppm, C-2°,6’) ; proton nhom CH: (61 3,93 va 3,82
ppm, H-9”) véi C-7° (8¢ 37,5 ppm) va CH-8” (8¢ 4,34 ppm); va cho phép thiét lap
manh ¢6 1 vong thom bét ky gén véi CHa(7°)-CH(8”)-CH2(9"). Nhém C=0 (C-11°)
c6 tuong tac voi NH (61 5,91 ppm, H-10") va CHs (0w 2,02 ppm, H-12’) ching to
nhém acetyl CHs(127)-CO(11°) gén véi NH(10%). C-11° ¢6 tuong tic véi H-9° cho
phép xac dinh NH(10”) gan véi CH-8’. CH2-9’ ¢6 d¢ dich chuyén hoa hoc tai 1 3,93
va 3,82 chang to ¢6 gin véi oxi cho phép thiét 1ap manh B. Twong tac cia C=0 (3¢
167,1 ppm, C-7"") v&i H (6w 7,71 ppm, H-2°,6") va nhém NH (6w 6,71 ppm, H-10)
cho phép du doan c6 manh bao gom 1 vong thom lién két voi C=0 va nhém NH-10,
ta c6 manh C. Trén pho HMBC, ta con quan sét thay twong tac ciia H-10(NH) véi C-
8, chtrng td6 manh C ndi véi manh A qua lién két NH(10)-CH(8). Con lai suy ra manh
B gan véi manh C qua lién két ester cia nhém CO(9)-O.

Két hop céc dir liéu pho *H va B3C-NMR 1 chiéu va 2 chiéu, va so sanh tai liéu
tham khao duoc [129] cho phép khang dinh cau trdc hop chat U1 1a : a-acetylamino-
phenylpropyl a-benzoylamino-phenylpropinoate. Sy c6 mat cua hop chat o-
acetylamino-phenylpropy! a-benzoylamino-phenylpropinoate, 1a hop chat cé chira 2
nito 1an dau tién dugc cac nha khoa hoc Trung Quéc phan lap tir loai Gastrodia elata
Blumei vao nam 2002, va & loai Phyllanthus reticulatus [129]. Két qua nghién ctu
trén cho biét day 1a lan dau tién trong chi Urena da phan 1ap duoc hop chat nay va

Urena lobata la loai thuc vat thir 4 trong thién nhién da phéan lap dugc n6 [130].

Hinh 4.26. Cau trac héa hoc va tuong tac HMBC (H—C) chinh ctua U1
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Bdang 4.8. Dit liéu phé NMR ctia U1 va chét tham khao [129]

STT dc (ppm) SH (ppm, J Hz)
[105] | U1 [105] | U1

vong A

1 136,6 | 136,6 |- -

2 129,3 | 129,3 7,24 (1H, m, overlap)

3 128,8 | 128,8 7,28 (1H, m)

4 127,1 | 127,2 | 7,20-7,30 (5H, m) 7,21 (1H, m)

5 128,8 | 128,8 7,28 (1H, m)

6 129,3 | 129,3 7,24 (1H, m, overlap)

7 384 |384 3,22(1H,dd,J=135;5,7) | 3,22 (1Ha, dd, J =14,0; 6,0)
3,06 (1H, dd, J = 13,5; 8,5) |3,07 (1Hb, dd, J=14,0; 8,5)

8 55,0 |55,0 4,75 (1H, m)

9 170,2 | 170,2 | - -

10 6,72 (1H,d, J=7,8) 6,71 (1H,d, J=7,5)

Vong B

I 136,7 | 136,7

2’ 129,1 | 129,1 | 7,07 (1H, m) 7,07 (1H, m)

3’ 128,6 | 128,7 | 7,16 (1H, m) 7,16 (1H, m)

4 126,7 | 126,8 | 7,14 (1H, m) 7,14 (1H, m)

5’ 128,6 | 128,7 | 7,16 (1H, m) 7,16 (1H, m)

6’ 129,1 | 129,1 | 7,07 (1H, m) 7,07 (1H, m)

7’ 374 [375 |275(2H, m) 2,75 (2H, dd, J = 13,7 ; 7,5)

8’ 494 |495 |4,35(1H, m) 4,34 (1H, m)

9’ 646 |646 3,93 (1H,dd, J=11,2;4,8) | 3,93 (1Ha, dd, J=11,5;5,0)
3,82 (1H, dd, J =11,2; 4,3) | 3,82 (1Hb, dd, J =11,5 ; 4,0)

10° 5,91 (1H, d, J=7,8) 5,91 (1H, d, J = 8,5)

10’-CO 170,8 |- -

COCHs 20,8 2,02 (3H, s)

Vong C

17 133,6 | 133,7 | - --

2 127,0 | 127,0 | 7,71 (1H, m) 7,71 (1H, dd, J = 7,0; 1,0)

3” 128,6 | 128,6 | 7,44 (1H, m) 7,42 (1H, dd, J =7,0; 8,0)

4” 1319 | 1319 |7,53(1H,tt,J=7,6;1,1) |7,52(1H,ddd, J=7,0; 8,0; 1,0)

5” 128,6 | 128,6 | 7,44 (1H, m) 7,42 (1H, dd, J =7,0; 8,0)

6 127,0 | 127,0 | 7,71 (1H, m) 7,71 (1H, d, J = 7,0)

7 167,1 | 167,1 |- -

#3n va #8c cua a-acetylamino-phenylpropyl a-benzoylamino-phenylpropinoate (*H: 400
MHz, *C: 125 MHz, CDCls) [129]

< Hop chat quercetin (P1)

Bién luan va cau tric hoa hoc ciia hop chat quercetin (P1) duoc trinh bay nhu
muc 4.2.3.1.
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% Hop chit trans-tiliroside (U2)

Bién luan cau trdc héa hoc cia U2 duoc trinh bay chi tiét trong Phu luc. Qua
viéc phan tich cac dit kién pho va ddi chiéu véi dit liéu phd thu thap duoc trong tai
liu tham khao, cu tric caa hop chat U2 duoc xac dinh 1a mét flavonol c6 tén goi
trans-tiliroside, hop chat nay lan dau tién duoc phan Iap tir lodi Tilia argenta va gan

day no ciing dugc phan lap tir loai Lasiopetalum macrophyllum [131], [132].

Hinh 4.27. Cau truc héa hoc va tuong tac HMBC (H—C) chinh ctia U2
% Hop chit cis-tiliroside (U3)

Bién luan cau tric hda hoc cua U2 duoc trinh bay chi tiét trong Phu luc. Két
hop phan tich phé C-NMR ciing véi cac phd 2 chiéu HSQC va HMBC cua U3 va
so sanh voi cac dir liéu pho cua cis-tiliroside di khang dinh cau tric cua hop chat U3
I flavonol c6 tén goi cis-tiliroside hay kaempferol-3-O-4-D-(6-O-cis-p-coumaroyl)
glucopyranoside, hop chat nay phan lap tir loai Fragaria ananassa vao nim 2004

[131,132,133].

Hinh 4.28. C4u truc héa hoc va tuong tac HMBC (H—C) chinh ctia U3

< Hop chat g-sitosterol (A1) va g-sitosterol-3-O-g-D-glucopyranoside (A2)
Bién luan va ciu tric hoa hoc cia hop chat: S-sitosterol (A1) va S-sitosterol-

3-0-p-D-glucopyranoside (A2) duoc trinh bay nhu muc 4.2.1.3.
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Két qua phan lap va xac dinh céu tric cac hop chat trong 7 loai da nghién ciru

dugc tom tit & bang 4.9.

Bdng 4.9. Tong hop cac hop chat phan lap duoc tir 7 loai nghién ciru

A X ” r4 N A A KL Tl,nh
TT Tén hop chat Lop chat |Loai phan lap (mg) | méi
1 Triterpenoid |A. armata 18,0
HO
2 MO Lignan  |A. armata 125 | L
3 Diterpenoid |C. tonkinensis | 20,5
4 Diterpenoid |C. tonkinensis | 50,5
ent-la-axetoxy-75,14a-dihydroxykaur-16-en-15-on
(C2)
5 o _ Diterpenoid |C. tonkinensis | 20,3
>~o  H
ent-18-axetoxy-7 f-hydroxykaur-16-en-15-on (C3)
. . |P. chinense 9,8
6 Flavonoid U. lobata 73

OH O

quercetin (P1)
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7 Flavonoid |P. chinense 6,9
8 Flavonoid |P. chinense 9,5
OH
[ o Lo,
9 Triterpenoid |P. zeylanica 110,5
10 Triterpenoid |P. zeylanica 36,0
3p-friedelanol (Z2)
11 Lignan  |P. zeylanica 6,6
12 Triterpenoid [R. communis 13,0

lupeol (R1)
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13 Triterpenoid [R. communis 20,5
HO
14 Steroid R. communis 19,2
HO
ergosterol peroxide (R3)
~
(@)
X \\N
15 | Alkaloid |R. communis 16,2
T (@)
16 Alkaloid |R. communis 10,1
17 Alkaloid S. xanthocarpum| 50,0
18 Alkaloid S. xanthocarpum| 9,0

solamargine (S2)
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19 @oo Alkaloid |U. lobata 53,1
a-acetylamino-phenylpropyl a-benzoylamino-
phenylpropanoate (U1)
HO
: 0
0 OH
\©\/\“/O | O
20 oHL o0 Flavonoid |U. lobata 8,6
YOHH O OH
: H
H OH
trans-tiliroside (U2)
HO
21 Flavonoid |U. lobata 5,3
cis-tiliroside (U3)
A. armata 30,0
e, C. tonkinensis | 1800
29 Steroid P. chinense 1100
(Phytosterol) |P. zeylanica 35,3
R. communis 28,1
HO U. lobata 1200
p-sitosterol (Al)
A. armata 440
C. tonkinensis | 15,5
23 Steroid P. chinense 9,5
(Phytosterol) |P. zeylanica 50,2
R. communis 13,4
U. lobata 15,1

Daucosterol (A2)

L: Lan dau tién phan lap tir loai H: Lan dau tién phan lap tir ho
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4.3. Két qua tac dung khang V. parahaemolyticus ciia cac chat sach

Cac hop chit sach thu duoc tir 7 loai nghién ctu tiép tuc dugc thir nghiém in
vitro tac dung khang V. parahaemolyticus gay bénh AHPND. Chuén bi chung khuén
V. parahaemolyticus va phuong phap thir nghiém duoc thyc hién nhu muc 3.9.

Két qua thir nghiém cuaa cac chat sach: oleanolic acid, liriodendrin (tir ciy Pon
chau chau), 3-friedelanone, 34-friedelanol, pouzolignan F (tir cdy Bo mam), lupeol,
epialeuritolic acid, ergosterol peroxide, ricinine (tr cdy Thau dau) va solasonine va
solamagine (tir Ca trai vang) ddi véi vi khuan V. parahaemolyticus & 4 nong d6 50,
100, 200 va 300pg/khoanh tam bang phuong phap khoanh gidy khang sinh khuyéch
tan trén dia thach theo W. Kirby va A. Bauer (1961) trong phong thi nghiém, déu
khdng c6 hiéu qua khang vi khuan V. parahaemolyticus gay bénh AHPND.

Két qua thir nghiém tac dung khang V. parahaemolyticus cac chat sach: ent-
18-axetoxy-7#-hydroxykauran-15-on (C1, ham lugng 0,012%), ent-la-axetoxy-
73,14a-dihydroxykaur-16-en-15-on (C2, ham Iuwgng 0,80%) va ent-18-axetoxy-7 /-
hydroxykaur-16-en-15-on (C3, ham lugng 0,52%) (tir cdy Kho sam) va quercetin-3-
O-p-D-glucopyranoside (P3, ham luong 1,11%) bang phuong phéap khuyéch tan trén
dia thach theo Chaweepack (2015) duoc thé hién nhu bang 4.10.

Bdng 4.10. Hiéu qua tc ché cia cac chat sach dén sy phat trién V. parahaemolyticus

(VP) dugc nudi cay trong moi truong ISB sau 24 gio.

Ten chit Nong do chat Mat do Ty 18 vic ché vi
eh cha (CEU/mI) | khun sau 24h

Con tuyét doi + VP + ISB 1,37 x 108

P3 2,4 x 107 82,5%

C1 4,0 x 107 70,8%

0,1%
C2 7,6 x 107 44.5%
C3 6,8 x 10’ 50,4%

Két qua bang 4.10 cho thiy ty Ié ¢c ché V. parahaemolyticus & nghiém thirc
chaa quercetin-3-0-8-D-glucopyranoside (P3) 1a 82,5% va ké dén la nghiém thirc
chta chat ent-1a-axetoxy-7,14a-dihydroxykaur-16-en-15-on (C1) chiém 70,8% &
nong d6 0,1%. O cac nghiém thac chea céc chat tinh ent-18-axetoxy-7/
hydroxykaur-16-en-15-on (C3) va ent-1la-axetoxy-7,14a-dihydroxykaur-16-en-15-
on (C2) c6 ty Ié wc ché vi khuan V. parahaemolyticus lan luot 12 50,4% va 44,5%.

Diéu nay cho thay quercetin-3-O-4-D-glucopyranoside (P3) va ent-la-axetoxy-
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75, 14a-dihydroxykaur-16-en-15-on (C1) ¢ ndng do 0,1% c6 kha ning tc ché su phat
trién cua V. parahaemolyticus tét. Tiép theo nghién ctu tap trung vao st dung mod
phong docking phan tir tim dé hiéu ly thuyét co ché tac dong cua cac hoat chat nay
dén sy chuyén hoéa proline cua vi khuan V. parahaemolyticus va so sanh véi két qua
thuc nghiém.
4.4. Md phéng docking phan tir tim hiéu co ché tac déng ciia mat sé6 hoat chat
dén sw chuyén héa proline cia vi khuan V. parahaemolyticus

Proline dehydrogenase (PDH) 1a mot enzyme diéu hoa dong vai trd quan trong
trong viéc tu to chuc protein trong vi khuan. Co ché hoat dong cua cac hoat chat ent-
lo-axetoxy-7f,14a-dihydroxykaur-16-en-15-on (C2), ent-18-axetoxy-7/-hydroxy-
kauran-15-on (C1), ent-18-axetoxy-7 f-hydroxykaur-16-en-15-on (C3) va quercetin-
3-O-4-D-glucopyranoside (P3) sé dugc phan tich st dung phwong phap mé phong
Iip ghép phan tur gitta cac hop chat véi dich enzyme PDH.

Bdng 4.11. Piém ning lugng lién két va trong tac tao thanh cia cac chat véi PDH

£ Nm:g legng lien S6 lién két | Amino acid tham gia tao lién két
Hop chat ket tw do AG Hydrogen Hydrogen
(kcal/mol)
C2 -9.9100 2 Gly64; Asp281
C1 -10.8500 2 Gly64; GIn102
C3 -10.3400 3 Gly64; Asp281; Arg289
Asp6l; Leu62; Gly64; Leu9s;
P3 -11.5900 8 Leul100; GIn102 ; Arg288 ; Arg289
Naucleidinal -7.8200 2 Gly64; Arg289

Két qua md phong tuong tac giira cac hop chat tiém ning voi ving hoat dong
cua enzyme proline dehydrogenase dugc trinh bay tai bang 4.11. Theo thuat toan caa
phan mém Autodock 4.2.6, hop chét c6 diém ning luong lién két ty do cang &m nhiéu
c6 nghia ai lyc lién két cua hop chat véi dich tac dung cang Ion. Xét theo tiéu chi
trén, ca bon hop chit sau md phong déu cho két qua ai luc lién két tai viing hoat dong
ctia PDH t6t hon so véi chat chuan naucleidinal, trong d6 hop chat P3 cho thay &i luc
lien két cao nhat (-11.5900 kcal/mol), hop chat C2 c6 &i luc lién két thap nhat trong
bdn chat nghién ciru (-9.9100 keal/mol). Nhitng s6 liéu ban dau nay cho thay d6 tuong
quan cao gifta tinh toan vai thyc nghiém thé hién qua hé s twong quan R? = 0.8014
(Hinh 4.29). Biéu nay goi y md hinh tinh toan sir dung trong nghién ctu nay co tiém
nang tng dung trong dy doan cac hop chat ¢ kha ning &c ché V. parahaemolyticus.
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Nang lwgng dock
(kcal/mol)
5 B
)
)

30 50 70 90
Ty 18 trc ché vi khuin (%)

Hinh 4.29. D6 thi biéu dién twong quan ning luong lién két tinh toan va ty 18 tc ché
Vibrio parahaemolyticus cta cac chat nghién ciru
Lién két tao thanh giira cac hop chat va viing hoat dong ciia enzyme proline
dehydrogenase ciia cac hop chat ent-1a-axetoxy-7p,14a-dihydroxykaur-16-en-15-on
(C2), ent-18-axetoxy-7p/-hydroxy-kauran-15-on  (C1), ent-18-axetoxy-7/
hydroxykaur-16-en-15-on (C3), quercetin-3-O-4-D-glucopyranoside (P3) va ddi
chtng Naucleidinal duoc thé hién nhu hinh 4.28.
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Hinh 4.30. Lién két tao thanh giita cac hop chit va vang hoat dong PDH. (A) Hop
chat C2; (B) Hop chét C1; (C) Hop chat C3; (D) Hop chat P3; (E) Naucleidinal;
Lién két Hydrogen — gach dut xanh; Lién két khong phan cyuc — gach duat do
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Hinh 4.30 biéu dién twong tac gom lién két hydrogen va lién két khong phan
cuc gitta enzyme PDH véi cac hop chit tiém ning hoat tinh. Nam 2017, nhom nghién
cau cua Ding L. va cong su da chi ra cdc amino acid dong vai tro quan trong trong
viing hoat dong cia PDH gom Gly64, Tyr285; Arg288; Arg289 va Glu292. Trong
nghién ciru ndy, chat chuan naucleidinal hinh thanh 2 lién két hydrogen vai cac amino
acid Gly64 va Arg289 tai viing hoat dong cia PDH, diéu nay ching minh phan mém
md phong str dung 1a dang tin cay. Chat P3 tao ra 8 lién két hydrogen véi PDH, diéu
nay phu hop véi ai luc lién két manh giita hop chat va enzyme dich, ngoai ra, lién két
con duoc cung ¢d thém thong qua tuong tac khong phan cuc véi cac amino acid
Asp61, Leu62, Leu63, Phe76, Lys99, GIn102. Chat C1 hinh thanh lién két hydrogen
v6i Gly64 va GIn102 di kém 1a lién két ki nudc véi mot s6 amino acid thiét yéu khéc
trong vung hoat dong nhu Asp61, Leu62, Leu63, Ph76, Asp281, Pro284, Tyr285 va
Arg 288 dé tao nén i luc trong tic manh caa cht véi enzyme PDH. Gly64, Asp281
va Arg289 la ba amino acid cua PDH tham gia tao lién két hydrogen véi hop chat C3,
ngoai ra, céc lién két khong phan cuc khac bao gom Leu63, Met66, Lys99, GIn102,
Tyr285, Arg288. Chat C2 tuong tac voi enzyme PDH thong qua 2 lién két hydrogen
tai Gly64 va Asp281, cac amino acid tham gia vao lién két khdng phan cuc caa chat
gom Leu63, Lys99, GIn102, Tyr285, Arg288.

Nhin chung, cac hop chat déu hinh thanh lién két véi cac amino acid quan
trong nam trong ving hoat dong caa enzyme PDH, diéu nay goi y su giai thich hop
1y cho co ché tao ra hoat tinh khang khuan cua céc hop chat nghién cau.

4.5. Két qua tac dung khang V. parahaemolyticus cac cao chiét thé in vivo

Dua trén két qua sang loc va nhan dinh vé hoat tinh khang V. parahaemolyticus
in vitro cua céac cao chiét thd & muc 4.1. Cac loai Thém Iom (Polygonum chinense,
PC.M) va Thau dau (Ricinus communis, RC.M) tiép tuc duoc thir nghiém kha ning
khang vi khuan V. parahaemolyticus in vivo trén tém thé dudi dang bo sung vao moi
truong nudc & cac nong do (25-40g/md) tai Vién Nghién ctu Nudi tréng Thuy san I;
Céc loai K¢ hoa dao (Urena lobata, UL), Bo mam (Pouzolzia zeylanica, PZ), Kho
sam (Croton tonkinensis, CT) va Pon chau chau (Aralia armata, AA) tiép tuc duoc
thir nghiém kha nang khang vi khuan V. parahaemolyticus in vivo trén tom thé dudi
dang bo sung vao mdi truong nudc véi lidu 20 ppm tai Vién Nghién ciu Nubi trong

Thuy san II.



90

4.5.1. Cao chiét Thém lém va Thau ddu dwoc bé sung vao méi truwong nwéc

Cao chiét ethanol tong Thdom 16m (PC.M) va Thau dau (RC.M) duoc st dung
bd sung vao méi trudng nudc & cac ndong d6 PC.MNP1 (25g/m?), PC.MNP2
(30g/m3), RC.MND1 (35g/m3) va RC.MND2 (40g/m?3) tai 2 thoi diém (lan 1 tai thoi
diém bét dau cong cuong doc va lan 2 cach lan 1 1a 24h).

=M1 ND1 —&—M4ND2 —#—M5 ND1 —— M4 ND1 M4 ND2 —— M5 ND1

——— 5 ND2 ———DC dm —o—BCduong ——5 ND2 D &M —o—BC duong
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-
z

=
]
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=
2

e
e S

. 9
1 2 3 4 5 6 7 B 9 1011 12 13 14 15 16 17 18 19 20 21 T2 3 45 6 7 8 9 10 111213 1415 16 17 18 19 20 21

Thi gian theo d3i (ngay)

Hinh 4.31. Ty 1& % t6m chét khi ngdm trong PC.M (M4) va RC.M (M5)

Két qua nghién ciu thir nghiém chi r, 16 thi nghiém sir dung chiét pham PC.M
& nong d6 25g/m3; RC.M & nong do 35g/m3 va 40g/m?® ¢ ty Ié tom chét 100% sau 6
ngay gay nhiém, trong khi d6 16 d6i chimg duong tom chét 100% sau 3 ngay cong
cudng doc vi khuan gdy AHPND (Hinh 4.31). Cac mau tdm thu tai phan tich vi khuan
cho két qua 100% duong tinh AHPND bang phuong phap PCR. Nhu vay thoi gian
tdm chét ¢ 16 thi nghiém str dung chiét pham thé cham hon so vai 16 d6i ching duong
1a 3 ngay. Diéu d6 c6 nghia cac cao chiét da co hiéu qua diét vi khuan trong moi
truong nude nhung chua hoan toan. Bén canh d6, két qua nghién ciru ciing chi ro 16
sir dung chiét pham PC.M véi nong d6 30g/md, c6 ty Ié chét tich lity dén ngay thir 21
la 40%. S6 tdm con lai sau ngay thir 21 dwoc ghi nhan phan xa nhanh, gan sang mau.

Hinh 4.30 c6 thé thy cao chiét PC.M & ndng d6 30g/md st dung pha vao nudc
nudi tdm ¢ mam bénh AHPND & 2 thoi diém (bat dau xuat hién mam bénh va lap
lai sau 24h) di nang cao ty 1¢ séng tdm 60% so vai 16 ddi ching duong, tét hon so
véi dich chiét RC.M & nong do 359/m? va 40g/m?.

4.5.2. Cao chiét Khé sdm, Pon chau chdu, Be mdm, va Ké hoa dao dwet bo sung
vao moi truong nuwdoc

Bé tom duoc ngam cao chiét ethanol tong cua cac loai Kho sam (CT.M), Pon
chau chau (AA.M), Bo mam (PZ.M), va K¢é hoa dao (UL.M) truéc khi gay nhiém 1
gio va ngam lan 2 sau 24 gio gay nhiém véi lidu 20 ppm. Sé lwong tdm chét duoc ghi
nhan trong 7 ngay gay nhiém va ty Ié song cua tém thi nghiém duoc thé hién nhu
hinh 4.32 va hinh 4.33.
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t Hinh 4.33. Ty 18 tom sbng trung binh
dugc ghi nhan trong 7 ngady cam nhiém

sau 7 ngay gay nhiém

Hinh 4.32 cho thay, tdm chét nhanh tir ngay 1 dén ngay tha 3 sau cam nhiém,
va tom ngung chét tir ngay tht 4 tré di ¢ céc nghiém thic ngam dich chiét Bo mam,
Ké hoa dao. Ty 1é séng trung binh cua tdm sau 7 ngay gay nhiém duoc ghi nhan cao
nhat 12 71,7 + 2,9% & nghiém thtic ngdm cao chiét thd Kho sam; ké dén 1a nghiém
thirc ngdm cao chiét Pon chau chau 61,7 + 2,9%:; nghiém thac ngdm cao chiét Bo
mam 12 35% + 10,0%; va thap nhat la nghiém thirc ngdm cao chiét K¢é hoa dao 11,7
+ 7,6%. Trong khi dé, ty 1& song trung binh ¢ nghiém thirc doi chimg dwong 1 10 +
5,0% va doi chirng am tdm van song 100% sau két thic thi nghiém.

Céc thi nghiém da chi ra rang, cao chiét tong Kho sam cho hiéu qua khang
khuan V. parahaemolyticus t6t nhat. Nén cac nghién cuu tiép theo tap trung vao cao
chiét tong nay.

Nghién ctu tiép theo ngam cao chiét Kho sam (CT.M) truée khi gay nhiém 1
gio va ngam lan 2 sau 24 gio gay nhiém véi liéu 15 ppm. Sé lwong tdm chét duoc ghi
nhan sau 7 ngay gay nhiém, ty 18 sdng caia tdm thi nghiém duoc thé hién ¢ hinh 4.34
va hinh 4.35 cho thay ty 1& séng trung binh cua tdm ¢ nghiém thirc ngdm cao chiét
thd Khé sam sau 7 ngay gay nhiém duoc ghi nhan 1a 60,0 + 5,0%. Trong khi do, ty
18 séng trung binh & nghiém thirc doi chimg dwong 1a 13,3 £ 5,8% va ddi chitng &m
t6m van séng 100% sau két thuc thi nghiém.
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Nghién ciu tiép theo vé két qua thir nghiém LCso ctia cao chiét kho sam qua
duong nudc. Ty & chét caa tdm thi nghiém khi tiép xUc véi cac nong d6 cao chiét
kho sam khac nhau & cac thoi diém 24, 48, 72, va 96 gio, duoc trinh bay & bang 4.12.
Bdng 4.12. Ty 1& chét (trung binh =+ sai s6 chuan) cua tom thi nghiém xac dinh LCso

sau khi tiép xtic vo1 cao chiét kho sam véi cac nong do khac nhau.

Nong dd Ty Ié (%) trung binh tdm chét thai gian thi nghiém

cao chiét 24h 48h 72h 96h
0 ppm 0+0 0+0 0+0 0+0
30 ppm 0®+0 6,67 + 2,89 11,67 + 2,89 11,67 + 2,89
60 ppm 10+5 18,33+ 7,64 30+ 15 30+ 15
90 ppm 18,33+ 2,89 36,67 £ 12,58 505 50+5

120 ppm 18,33 £ 5,77 86,67 £ 11,55 03,33+ 7,64 93,33+ 7,64

150 ppm 28,33 £ 5,77 90 + 8,66 100+0 100+0

L Cso (ppm) i 93,02 81,25 81,25

Tir s6 lidu bang 4.12 vé ty 1é gay chét tdom duoc thu nhan, gi tri LCso dugc
xac dinh & cac thoi diém 48, 72 va 96 gid lan luot 1a 93,02ppm, 81,25ppm, va
81,25ppm. Trong khi, & thoi diém 24 gio, gia tri LCso khong xac dinh duoc do ty 16
chét thap.

4.5.3. Tac dung khang khudn V. parahaemolyticus trén thiee dn nuéi tom

Cao chiét Thom I6m (PC.M) b sung vao mdi trudng nudc in vivo cho két qua
V. parahaemolyticus tot hon ca (43 ning cao ty 1& séng tdm 60% so véi 16 d6i chiing
duong) so véi cao chiét Thau dau (RC.M), hon nita, hoat chat quercetin-3-O-p-D-
glucopyranoside (P3) (c6 ham lugng 1,11% trong Thom 16m (PC.M)) thé hién hoat
tinh khang V. parahaemolyticus in vitro cao nhat (ac ché 82,5% vi khuan V.
parahaemolyticus trong vong 24 gio). Bén canh d6, cao chiét Kho sam b sung vao
moi trudng nudc in vivo cho két qua khang vi khuan V. parahaemolyticus cao nhat
(ty 18 sdng 71,7 %) so véi cao chiét Pon chau chau, Bo miam va Ké hoa dao, hon nita,
két qua thir hoat tinh khang khuan V. parahaemolyticus in vitro cua cac chat sach cho
thay, hop chat ent-18-axetoxy-7 #-hydroxykauran-15-on (C1, ham luong 0,012%),
ent-la-axetoxy-74,14o-dihydroxykaur-16-en-15-on (C2, ham lugng 0,80%) va ent-
18-axetoxy-7 f-hydroxykaur-16-en-15-on (C3, ham luong 0,52%) tir cdy Kho sam
thé hién hoat tinh khang V. parahaemolyticus lan luot 1a 70,8%, 44,5% va 50,4%.
Diéu d6, da gop phan lam sang to thanh phan quyét dinh hoat tinh chinh caa Thom
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16m va Kho sam. Do d6, nghién ctu tiép theo tap trung lam sang to tac dung khang
khuan V. parahaemolyticus caa cao chiét Thom 16m va Khé sam theo dang trén vao
thire an nudi tom tai Vién Nghién ctu Nudi trong Thuy san | va 1.
4.5.3.1. Cao chiét Thom lom (PC.M) trén thire dn nudi tom

Déi vai cong thie phéi tron cao chiét Thdm 1dm (PC.M) vao thirc in: tom
duogc an voi 2 ndng d6 25 va 30g/100kg tdm lién tuc trong 6 ngdy, sau d6 cong cudng

doc vi khuan bang bé sung vi khuan vao nuéc nudi véi mat do 10°-10° cfu/ml.

4 ——— V1.1 (25g/100kg t6ém) A 4 ——V1.1 (25g/100kg t6m) N
V1.1 (30g/100kg tom)
& =
= - . <
[§]
@ [} @
=, - . e e s [ Attt
\_ Thoi gian theo dbi thi nghiém) N Thoi gian theo dbi (ngay)/

Hinh 4.36. Ty 18 (%) tom chét trong khi Hinh 4.37. B6 sung ché pham vao thirc an
cho tom an thirc an chira PC.M (V1.1) cho an 7 ngay lién tuc trudc cong cuong doc

Két qua cho thay bang bién phap cho in & nong do 25g/100kg tém ty Ié chét
27%, trong khi d6 16 dn 30g/100kg tom co ty 1& chét 60%. Ty 18 chét cao & 16 cho an
30g/100kg tom dugc ghi nhan do ¢ ngay thir 3 sau khi cong cuong doc. Nhu vay qua
m6 hinh thi nghiém nay nhan thiy thao duwoc Thom 16m (PC.M) c6 hiéu qua phong
bénh AHPND véi ty 1é sbng dat cao >60% so véi 16 d6i ching duong.
4.5.3.2. Cao chiét Kho sam (CT.M) trén thice dn nudi tém

Két qua thi nghiém phong bénh bang cao chiét khd sam tron vao thuc an va
cho tom an subt 7 ngay vai cac ndng do 0%, 1%, 2% va 4% luong thirc an hang ngay
cua tdm dugc trinh bay ¢ hinh 4.38 va 4.39. Két qua cho thay tdm chét nhiéu ¢ ngay
thir hai va tha ba sau gy nhiém, va tdm ngung chét tir ngay thir nam sau gy nhiém
cua thi nghiém. Trong khi, & dbi chimg duong tom chét nhiéu & ngay tha nhat va thi
hai. Ty I¢ séng ciia tdm & nghiém thirc d6i chimg duong (t6m an thic an khong tron
cao chiét) 1a 15+5% va ty 1é séng trung binh cua tdm & nghiém thie déi ching am 1a
100%. Trong khi dé, cac nghiém thirc phong bénh bang cao chiét & cac nong do 1%;
2% va 4% c6 ty 1é tdm sbng lan luot 12 43,3+5,8%:; 63,3+7,6% va 71,7+2,9%. Diéu
nay cé thé ndi rang cao chiét Khd sam c6 hiéu qua phong bénh hoai tir gan tuy cap &

tdm thé chan trang véi ca hai lidu 2% va 4% tron vao thic an véi ty 1é séng trung
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binh trén 60%. Ty ¢ tdm song trung binh sau 7 ngay gay nhiém dugc ghi nhan khi

an cao chiét Kho sam 12 ngay ciing khong c6 su khac biét so véi tom an cao chiét

kho sam trong 7 ngay.
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Hinh 4.39. Ty 1¢ tom séng trung binh sau

7 ngay gay nhiém dugc ghi nhan khi an

nhiém khi an cao chiét Kho sam 7 ngay

cao chiét Kho sam 12 ngay

Két qua phan tich mé bénh hoc cac mau tdm thi nghiém phong bénh AHPND

cho thdy gan tuy tom n thirc an tron 2% va 4% Kho sdm c6 cau trac binh thuong.

Két qua thir nghiém LCso cua cao chiét kho sam qua duong thirc an: Ty 18 chét

trung binh cta tdm thi nghiém & céc thoi diém 24, 48, 72, va 96 gio duoc trinh bay &

bang 4.13. Tém dugc cho an hang ngay vai cac ndng do cao chiét khod sam dugc tron
vao thirc an bao gdbm 0, 25, 30, 35, 40, va 45%.

Bdng 4.13. Ty 18 tdm chét sau str dung cao chiét kho sdm & cac nong do khac nhau

Nong do Ty 1& (%) trung binh tdm chét theo thai gian thi nghiém

cao chiét 24h 48h 72h 96h
0% 0+0 0+0 0+0 0+0
25 % 3,33+2,89 11,67 + 2,89 15+5 16,67+ 2,89
30 % 1,67 +2,89 10+0 18,33+2,89 | 18,33+2,89
35 % 3,33+2,89 6,67 + 2,89 15+5 18,33+ 5,77
40 % 5+0 10+0 18,33+ 5,77 20+5
45 % 3,33+ 2,89 15"+ 5 21,67+2,89 | 21,6+2,89
LCso - - - -

Két qua thi nghiém cho thay khéng c6 tdm chét & nghiém thirc d6i chiing (0%)

trong sudt 96 gid thi nghiém. O tat ca cac nghiém thirc an cao chiét, tom chét sau 24

gio, ¢6 ty 1& chét trung binh tir 1,67+2,89% dén 5+0%. Ty I trung binh tdm bi chét

sau 48 gio & nong do cao chiét cao nhat (45%) 1a 15+5%. O thoi diém 72 va 96 gio,
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ty 18 trung binh tdm chét & ndng do cao nhat cua thi nghiém (45%) 1a twong dwong
nhau (21,67+2,89%). Do cac két qua ty Ié tom chét <22%, nén sé liéu nay khéng xac
dinh duoc gia tri LCso ¢ cac thoi diém quan sat (bang 4.13).

Anh huéng cua cao chiét kho sam dén gan tom qua duong dn: Sau 96 gid, tom
duogc cho dn cao chiét khd sam, tdm song dugc ¢b dinh bang dung dich Davidson dé
phan tich ciu tric mé hoc. Gan tuy tdm & nhom dbi ching ¢6 cau tric binh thuong
bao gom c6 nhiéu té bao tiét hay té bao B (chira mot khong bao 16n). Gan tuy caa tom
an thirc an c6 tron 2% cao chiét cua kho sam, 4% va 45% van duy tri cau trac binh
thudng nhu nhém ddi chiing. Cac két qua trén cho thay cao chiét kho sam khéng gay
anh hudng dén ciu tric gan tuy cua tom.

Cac nghién ciru trén da chi ra rang, Kho sam va Thom lom 1a cay thao duoc
tiém ning 16n dé cd thé phat trién thanh san pham cé tac dung khang khuan V.
parahaemolyticus trén tdm nuoi.

B. DOCKING PHAN TU VA HOAT TINH GAY PQC TE BAO IN VITRO
4.6. Nghién ciru docking phan tir cac hep chat ent-kaurane diterpenoid dinh
hwéng e ché con dwong tin hiéu PI3K

Muyc tiéu cta nghién ctru nay la tién hanh docking phan ti sir dung phan mém
Molegro Virtual Docker dé xac dinh cac hop chat diterpenoid c6 kha ning tc ché con
duong tin hidu PI3K, sau d6, nghién ciu hoat tinh gay doc té bao cua ching trén dong
té bao ung thu phoi nguoi (A549).

Dua trén cac hop chit da phan 1ap tir 1a cAy Kho sam va tai lidu cong bd qubc
té, tién hanh docking phan tir cho 7 hop chat ent-kaurane diterpenoid gém: ent-18-
axetoxy-74-hydroxykaur-15-one (C1), ent-la-axetoxy-7p4,14a-dihydroxykaur-16-
en-15-one (C2), ent-18-axetoxy-7p-hydroxykaur-16-en-15-one (C3); ent-74,14a-
dihydroxykaur-16-en-15-one (4); ent-18a-axetoxy-7a,145-dihydroxykaur-16-en-15-
one (5); ent-la,l4a-diacetoxy-74-hydroxykaur-16-en-15-one (6); va ent-la,7p-
diacetoxy-14a-hydroxykaur-16-en-15-one (7) dinh huéng wc ché trén cac protein
chinh thugc con dudng tin hiéu PI3K gdm: AKT (PDB ID: 1UNQ), mToR (PDB ID:
4JSV), COX-2 (PDB ID: 3NT1), MDM2 (PDB ID: 4JRG) va PDK1 (PDB ID:
5LOV) trong diéu tri ung thu phdi té bao khdng nho.

Trong qué trinh phan tich két qua md phong, &i lyc tuong tac va cac lién két

hydro s& dugc phan tich cu thé cho nhitng ciu hinh lién két téi wu. Di véi cau hinh
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lien két t6i wu cua hop chat dugc xép hang cao nhat, MVD va Ligplot* v2.1 s& dugc
sir dung dé phan tich cu thé vé trang thai cua hop chét trong ving hoat dong cua
protein, nhan dién céc lién két hinh thanh véi amino acid cua protein.

Bdng 4.14. Piém ning luong dock cua cac hop chit diterpenoid va oxaliplatin véi

cac dich protein AKT, mToR, COX-2, MDM2, PDK1

Piém nin . . A g Ai luc
Protein dich Phéi tir lwong docﬁ Amino acid thgm gia lien ket lién két
(kcal/mol) Hydro (kJ/mol)
028-O-SER56;  028-O-LEU7S:
) 018-ALAS58; 025-O-LEU110: 025-
Hop chat 7 840 | EU110:  025-GLU114:  O23-| 182
OSER56
] 025-0-GLU114;  025-LEUL10:;
Hop chat 6 8L4 1 029-ALAB8: 029-SERS56 -12.5
] 025-0-GLU114;  025-LEUL10:
(AP'EE ID: 1UNQ) HopchatC2 | -803 | 5o9 N AL ASS: 029-C-SER56 -11.9
Hop chit 4 543 |O25-0-ASP32,  O23-0-LEULL0;| oo
: 017-0-GLN104; 022-0-CYS60
Hop chat C1 534 |022-0-ASP32 8.9
] 025-0-GLN59;  025-N-LYSI11;
Hop chat 5 -56.3 025-0-GL U114 -10.7
; 024-0-GLU114;  024-N-GLN59:;
Hop chat C3 -85.9 024-N-LYS111 -12.7
POI CHUNG  |oxaliplatin -77.0  |NIL -18.5
Hop chat 7 -72.3  |018-N-VAL2227 -16.1
Hop chat 6 -1245 |NIL -14.4
025-N-VAL2227; 018-0-
Hop chét C2 1049  |VAL2227: 023-0-GLU2196; 018-| -13.2
0-GLU2196
mToR Hop chét 4 847 |018-0-GLU2196 105
(PDB IB: 4JSV) |Hop chat C1 -848 |08-0-GLU2196 -11.6
: 022-0-LEU1936; 022-0-
Hop chat 5 898 | GLN1937: O18-N-GLN2200 -10.5
024-N-THR2143; 024-N-
Hop chét C3 -108.7 |TYR2144: O18-N-VAL2227: 08-O-| -15.8
GLU2196
POI CHUNG | oxaliplatin 947 |013-0-PR0O2229: 014-O-PRO2229| -20.0
HB64-ON-H1S388; 025-N-GLN289;
Hop chét 7 1088 |018-0-PHE210; 025-O-PHE210;| -13.7
018-N-HI5207
017-N-HIS207; 017-O0 -PHE210;
COX-2 029-0-THR212; 023-O-THR-212:
(PDB ID: 3NTI) |Hop chit 6 1095 |029-N-ASN382: 023-N-N-| -14.8
ASN382: 018-O-THR212; 023-O-
TYR148
S 025-0-ASN382;  025-O-HIS386:;
Hop chat C2 897 1018-N-HIS207: O18-N-GLN203 | 116
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022-N-THR212;

022-0-THR212;

Hop chat 4 BLT  1017-N-HIS214: 018-N-GLN289 | 110
, 018-O-PHE210; O18-N-GLN289;
Hop chét C1 815 |O17-N-HIS214; 022-N-THR212:| -10.9
022-N-THR212
. 017-O-PHE210; O17-N-GLN289:;
Hop chét 5 1073 | Sos ooy1sass -10.4
; 017-O-PHE210; O17-N-GLN289;
Hop chét C3 1102 |0 TvRess -13.0
_ , 014-0-HIS386;  013-O-HIS386:;
POI CHUNG  |oxaliplatin 1136 |013-0-ASN382; 013-0-ASN382;| -21.8
N6-O-TYR385
] 018-O-LEU50;  025-O-TYRSL:
Hop chat 7 928 1 517-0-VALSY: H64-N-HIS92 -13.0
p 023-0-VAL89,  025-O-LYSA47;
Hop chét 6 1045 | e N TvRes -12.0
MDM2 ] 025-H-LYS47;  018-O-VALSY:;
(PDB ID: 4JRG) Hop Che,lt C2 -75.6 018-N-HIS92 -10.4
Hop chat 4 585 |0O17-O-VAL89; O18-O-LEU50 29.0
Hop chat C1 67.4 |018-O-LYSA47; 022-O-LEU50 85
Hop chat 5 724 |025-N-HIS92 0.6
' Hop chat C3 -78.1  |NIL -10.1
POI CHUNG  |oxaliplatin -82.4  |H1-O-LEU50 -20.3
028-N-LYS207;  028-O-ASP205:
. 028-N-ASN210; 028-0-ASN210:
Hop chat 7 879 1017-0-ASP223.  O18-N-SER92:| 1°0
019-0-TYR161; 025-0-SER94
p 023-0-GLU90; 017-O-GLU166:;
Hop chét 6 1010 | Son SR -13.0
p 017-O-THR222; 023-O-ASN210;
Hop chit C2 14| 055.0.6L Usos -10.2
PDK1 ) H44-0-ALA162; 022-N-GLU166;
(PDB ID: 5LOV)| HoP chat 4 727 |017-0-LEUSS -15.0
] H44-0-ALA162; 022-N-GLU166;
Hop chat C1 -72.7 017-O-LEUSS -10.2
, 022-0-GLU209; 022-0-ASN210:;
Hop chét 5 859 |017-O-THR222; 025-0-ALA162;| -11.5
025-N-ALA162
, 024-0-ALA162; 024-N-ALA162;
Hop chét C3 918 |021-0-LEU212; 021-0-ASN210;| -13.0
017-0-THR222
, N7-O-ALA162; N6-O-LEU8S; O14-
POI CHUNG  |oxaliplatin -87.9  |N-LYS86; 014-O-TYR161; 010-O-| -21.9

TYR161

Chi tiét vé lién két hydro tao thanh giira hop chat nghién ciru véi cac dich

protein dugc trinh bay tir cac hinh 4.37 dén hinh 4.41. Phan tich diém ning lugng cho

thdy trong s6 cac hop chat nghién ctu, hop chéat ent-la,14a-diacetoxy-74-
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hydroxykaur-16-en-15-one (6) c6 diém ning luong dock vai mToR cao nhat 12 -124,5
kcal/mol, ding thir hai 1a ent-18-axetoxy-7-hydroxykaur-16-en-15-one (C3) lién két
Vi COX-2 ¢6 diém nang luong dock -110,2 kcal/mol. Xét trén phuong dién lién két
hydro, hop chit 6 khdng tao lién két hydro véi mToR do dé tuong tac voi mToR
khong bén vitng mic du diém ning luong dock cao hon so véi cac chét khac. Trong
khi d6, hop chat C3 tao lién két hydro véi Phe210, GIn289 and Tyr385 théng qua vi
tri O17 va H1. Tuong tu, két qua tinh &i luc lién két chi ra hop chat ent-1a,74-
diacetoxy-14a-hydroxykaur-16-en-15-one (7) va ent-18-axetoxy-7p-hydroxykaur-
16-en-15-one (C3) ¢ i lyc lién két manh nhat vai mToR lan luot 14 -16,1 k/mol va
-15,8 kJ/mol. Nhin chung, trong s6 7 hop chat nghién ctu, ngoai trir chat chuan
oxaliplatin thé hién ai luc lién két tot véi tat ca cac protein, chling t6i nhan thay ent-
1a,7p-diacetoxy-14a-hydroxykaur-16-en-15-one (7) c6 &i luc lién két manh nhat véi
AKT, mToR, MDM2 va PDK1, trong ltic d6, hop chat c6 &i lec tot nhat véi COX-2
la ent-1a,14a-diacetoxy-7-hydroxykaur-16-en-15-one (6).

So sanh két qua véi chat chuan, ching t6i nhan thay ddi véi protein AKT, 4
hop chat c6 diém niang lugng dock cao hon oxaliplatin bao gom: ent-18-axetoxy-7/-
hydroxykaur-16-en-15-one (C3); ent-1la,74-diacetoxy-14a-hydroxykaur-16-en-15-
one (7); ent-la,14a-diacetoxy-7p-hydroxykaur-16-en-15-one (6) and ent-la-
acetoxy-7p,14a-dihydroxykaur-16-en-15-one (C2) véi diém sé lan luot la -85,9
kcal/mol, -84,0 kcal/mol, -81,4 kcal/mol, va -80,3 kcal/mol. Quan sat thay oxaliplatin
khong tao lién két hydrogen véi AKT, tuy nhién, 4 hop chat noi trén déu tao lién két
hydrogen véi Glu114 va hop chat 7 cho thay kha nang lién két bén ving nhat khi tao
ra tong sb 7 lién két hydrogen véi protein AKT.

Déi véi dich protein thir hai 1a mToR, két qua md phong cho thay 3 hop chat
ent-1a,14a-diacetoxy-7p-hydroxykaur-16-en-15-one  (6), ent-la-axetoxy-74,14a-
dihydroxykaur-16-en-15-one (C2) va ent-18-axetoxy-74-hydroxykaur-16-en-15-one
(C3) co diém ning lugng dock cao hon oxaliplatin mac du tuong tac chiing tao ra voi
cac amino acid caa mToR khong giéng véi chit chuan. Mit khéc, hop chét 7 ndi bat
lén vai & luc lien két manh -16,1 kJ/mol va lién két hydro tao ra voi mToR tai
Val2227.

Tiép theo 1a két qua md phong véi COX-2, dang chi ¥ trong truong hop nay
la tat ca cac hop chat nghién ctru déu ghi nhan diém nang lugng docking va ai luc
lien két kha thip so véi chat chuan oxaliplatin. Trong trudng hop nay, hop chit 6
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duoc coi 14 tiém ning nhit dua trén két hop 2 tiéu chi diém s va amino acid tao
tuong tac: Asn382 va His386.

Hinh 4.40. Lién két hydro hinh thanh giita cac hop chit (A) Hop chit 7; (B) Hop
chét 6; (C) Hop chat C2; (D) Hop chat 4; (E) Hop chat C1; (F) Hop chét 5; (G) Hop

chat C3 véi cac amino acid trong ving hoat dong ctia protein mTor
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(D)

(E) (F)

(G)
Hinh 4.41. Lién két hydro hinh thanh giita cac hop chat (A) Hop chat 7; (B) Hop
chét 6; (C) Hop chit C2; (D) Hop chit 4; (E) Hop chit C1; (F) Hop chét 5; (G) Hop

chét C3 véi cac amino acid trong ving hoat dong cta protein AKT
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(G)
Hinh 4.42. Lién két hydro hinh thanh giira cac hop chit (A) Hop chat 7; (B) Hop
chat 6; (C) Hop chat C2; (D) Hop chit 4; (E) Hop chit C1; (F) Hop chit 5; (G) Hop

chat C3 véi cac amino acid trong ving hoat dong ciia protein COX-2
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Véi dich protein MDM2, hop chét 7 va 6 c6 diém ning lugng dock cao vuot
troi so véi cac chat con lai lan luot 12 -92,8 kcal/mol va -104,5 kcal/mol. Ai luc lién
két cua hop chat 7 va 6 thap hon nhiéu so véi chat chuan oxaliplatin, tuy nhién 7 c6

hinh thanh lién két véi amino acid Leu50 gidng véi chat chuan tai vang lién két.

©) (D)

(E)
Hinh 4.43. Lién két hydro hinh thanh giita cdc hop chat (A) Hop chat 7; (B) Hop
chat C2; (C) Hop chit 4; (D) Hop chit C1; (E) Hop chat C3 vdi cac amino acid
trong vung hoat dong cua protein MDM2

Cubi cung 1a két qua mo phong véi PDK1, s6 liéu thu dugc chi ra rang hop
chat 6, C3, 7 c¢6 diém ning luong dock cao hon so véi Oxaliplatin lan luot 1a -101.0
kcal/mol, -91,8 kcal/mol va -87,9 kcal/mol. Hop chit 7 hinh thanh 8 lién két hydrogen
tai viing hoat dong vai protein PDK1 va c6 i luc lién két -15,0 kJ/mol do d6 c6 thé

duogc coi la chat tiém ning.
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Hinh 4.44. Lién két hydro hinh thanh giita cac hop chat (A) Hop chat 7; (B) Hop
chat 6; (C) Hop chat C2; (D) Hop chit 4; (E) Hop chit C1; (F) Hop chét 5; va (G)

Hop chat C3 vé6i cac amino acid trong ving hoat dong ctia protein PDK1

Phan tich cho thay tat ca cac hop chat déu tao twong tac khong phéan cuc tai
viing hoat dong cua cac protein dich. Cac amino acid tham gia vao lién két khong
phan cuc duoc trinh bay tai bang 4.15 va tir cac hinh 4.45 dén hinh 4.50.
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Bdng 4.15. Céc lién két khong phan cyc hinh thanh giita cac hop chét diterpenoid va
oxaliplatin vodi céac dich protein AKT, mToR, COX-2, MDM2, PDK1

Protein dich Hop chat Amino acid tham gia lién két khong phan cuc
Hop chét 7 Lys111, Glu114, Glu59, Asp 32
Hop chit 6 Glull4, Glu59, Lys11l, LeullO, Alal07, Gly33,
i Thr34, Ser56, Asp32, Vall57
AKT Hop chat €2 ﬁlasl%selrgllséleluéll 04 Cysio. ARLO7. GuEs
) x sp108, GIn6l, GInl04, Cys40, Alal07, Glu59,
(PDB 1D: 1UNQ) | Hop cht 4 LyElll, Asp108
Hop chat C1  |Asp3, Asp32, Leu110, GIn113, Glu114
Hopchiat5  |Ala58, Leu110, Alal07
Hop chat C3  |Lys111, Ala107, Ala58, Leu110, GIn113
POI CHUNG  |oxaliplatin  [Glul114, GIn113, Leu110
Hop chit 7 GIn1937, Leul936, 11e1939, Pro2229, Tryl974,
' 1162228, Ala2226, Glu2196, Gly2142, GIn2200
Met2199, Ala2226, 11e2228, Val2227, Tyr2225,
Hopchét6 Gly2142, Pro2229, Prol976, Alal971, Tyrl974,
; Glu1970,11e1939, Glu2196, GIn1937, Prol940,
GIn2200
Ala2226, Met 2199, GIn2200, GIn1937,Glu2126,
mMToR Hop chat C2 |Pro1940, Prol1975, Gly2142, 1le2228, Pro2229,
(PDB IB: 4JSV) Alal971,GIn1970
Hop chét 4 GIn2200, Prol1940, Val2227, 1le2228, GIn1970,
' Pro1975, Pro2229, 111939
z Leul900, Gly2203, Arg2224, Met2199, Glu2200,
Hopchat C1 15,1940, G1u2196, Glu1937
Hop chét 5 Leul900, Gly2203, Arg2224, Glu2200, Met2199,
j Pro1940, Glu2196, Glu2196, Glu1937
Hop chét C3 Ala2139, Alal971, Tyrl974, Prol975, Gly2142,
' GIn1970, Pro2229, Tyr2225, Ala2226, 112228
POI CHUNG  |oxaliplatin  |Val978, Pro1975, Tyr1974, 11e2228
Hop Chit 7 His214, GIn283, Leul94, _Hi3207, GIn289, Arg222,
§ Thr212, Val291, Lys211, His336, Tyr385
H z Arg222, Val291, Lys211, GIn289, GIn454, His207,
op chat 6 .
His386
Hop chét C2 The212, Phe210, His214, Lys211, GIn289, Val291,
COX-2 . 2528282 VHa!43174’1L(\372Igi4 Val291, Lys211, GIn289
) % rg222, His214, Val214, Val291, Lys211, GIn289,
(PDBID: 3NTI) [Hopchatd 1,386, His207, Phe210
Hop chat C1 |Lys 211, His386, His388, His207, Phe210, Val291
Hop chit 5 Asn382, Phe210, Hi5386, His207, Thr212, Val 291,
' Lys211, GIn289, His386, Phe210
Hop chit C3 Tyr285, Thr266, Phe210, His267, His386, His214,
' Thr212, Val291, Lys 211, Arg222
POI CHUNG  |oxaliplatin  [Phe210, Tyr385, His207, His386
H x Tyr6l, Gly54, Leu53, Vall89, Ile57, Phe87, 11e95,
op chat 7 d
MDM?2 His92, Tyr96 .
(PDB ID: 4JRG) |Hop chét 6 Tyr51, Gly54, lle57, Leu50, Phe37, 11e95, His92,

Tyro6

Hop chat C2

Tyr51, Leu50, Gly54, 11e95, Ile57, Val89
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Phe82, Leu78, Val89, Gly54, 1195, Leu50, 11e99,

Hopchat4 || ou53. Ile57, Phes?
Hop chat C1  |His92, 11e95, Val89, Lys47, Leu50
Hop chét 5 Phe87, Leub0, 11e95, His92, Val89, lle57, 11e95, Tyr51,
' Met58, Gly54
Hop chat C3  |11e95, His92, Gly54, Val89, lle57, Met58, Leu50
POI CHUNG  |oxaliplatin  |Leu50
z Gly89, Glu 90, Phe93, Gly91, Ser92, Lys207, Val96,
Hop chat7 Ly>s/111, Thr222 g /
Hop chét 6 Leu88, Gly89, Val96, Leu212, Leul59, Asp223, Ser94,
¥ Gly91, Asn210
% Gly91, Leu88, Gly89, Val96, Glul66, Leu212, Glu9o,
oK1 Hop chat C2 1 Vo111, Asp223
) % Thr222, Glu209, Val96, Alal62, Gly165, Glul66,
(PDB ID: Hop chat 4 Leu212. Leus8. Tvri6l
5LOV) eu212, Leu88, Tyr
Hop chét C1 Glu209, Val96, Thr222, Gly165,Gly165, Glul66,
i Alal62, Leu212, Leu88, Tyrl61, Alal62
Hop chit 5 Tyrl6l, Leu212, Asn210, Lys111, Asp223, Glu209,
' Val96, Gly89, Glul66, Leu88
z Alal09, Tyrl6l, Leu88, Glul66, Gly89, Val96,
HopchatC3 )\ o197 Asgzzs, Leu212 ’
POI CHUNG  |oxaliplatin  |Tyr161, Leu8s

Nhu da phan tich, chit 7 duoc dy doan c6 tiém nang cao nhét, do d6 chlng to1

tap trung phan tich sau hon cho hop chat nay. D4i véi protein AKT, bén canh cac lién

két hydrogen tao thanh, trong tac gitra hop chit 7 va AKT duoc cung cb bén viing
thém thong qua céc lién két khdng phan cuc vai cac amino acid Lys111, Glu114,
Glu59, Asp 32. Phén tich twong tac voi mToR cho thay c6 10 amino acid tham gia
lien két khong phan cuc gom GIn1937, Leul936, 11e1939, Pro2229, Try1974,
1162228, Ala2226, Glu2196, Gly2142, GIn2200. Véi protein MDMZ2, cac amino acid
chinh trong twong tac khong phan cuc véi hop chat 7 1a Tyr61, Gly54, Leu53, Val189,
lle57, Phe87, 11e95, His92, Tyr96. Cudi cing voi PDK1, cac amino acid tham gia lién
két gom Gly89, Glu 90, Phe93, Gly91, Ser92, Lys207, Val96, Lys111, Thr222.

Lysll1

Glul14

Glns

9
Lysitl
% Alal0T Leukld.
Asp32 y ValsT
Gly3d
J\’ ’

G4 Glas

(A)
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Gln6l

© (D)

“ ‘;
Ledl10

(H)
Hinh 4.45. Lién két khong phan cuc hinh thanh giita (A) Hop chat 7; (B) Hop chat
6; (C) Hop chat C2; (D) Hop chit 4; (E) Hop chat C1: (F) Hop chat 5; (G) va Hop

chat C3; (H) oxaliplatin véi cac amino acid trong ving hoat dong ciia protein AKT
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Tyrl974

Ala1971
GlnigTo

Leul900

Leul900

G1y2203
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Val1978

G) (H)
Hinh 4.46. Lién két khong phan cuc hinh thanh giita (A) Hop chat 7; (B) Hop chat

6; (C) Hop chat C2; (D) Hop chit 4; (E) Hop chat C1; (F) Hop chit 5; va (G) Hop

chat C3; (H) oxaliplatin v&i cac amino acid trong vung hoat dong cta protein mToR

(C) (D)
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=

&ﬁ&

(G) (H)
Hinh 4.47. Lién két khong phan cuc hinh thanh giita (A) Hop chat 7; (B) Hop chat

6; (C) Hop chat C2; (D) Hop chat 4; (E) Hop chat C1; (F) Hop chat 5; (G) Hop chat

C3; (H) oxaliplatin v&i cac amino acid trong ving hoat dong cua protein COX-2

(A) (B)
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(G) (H)
Hinh 4.48. Lién két khong phan cuc hinh thanh giita (A) Hop chat 7; (B) Hop chat

6; (C) Hop chat C2; (D) Hop chat 4; (E) Hop chat C1; (F) Hop chat 5; (G) Hop chat

C3; (H) oxaliplatin vdi cac amino acid trong vung hoat dong cua protein MDM2
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(B)

(A)

(D)

(©)

(F)

(E)
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(G) (H)
Hinh 4.49. Lién két khong phan cuc hinh thanh giita (A) Hop chat 7; (B) Hop chat

6; (C) Hop chat C2; (D) Hop chit 4; (E) Hop chat C1; (F) Hop chit 5; va (G) Hop

chat C3; (H) oxaliplatin v6i cac amino acid trong ving hoat dong cta protein PDK 1

Péng chu ¥, tai ving hoat dong cua AKT, hop chat 2 tao ra nhiéu tuong tac
khong phan cuc tuong tu nhu chat chuan oxaliplatin (Hinh 4.47).

Hinh 4.50. Céc twong tac khong phan cuc twong ddng cua C2 va oxaliplatin véi cac

amino acid Glul14, GIn113, Leul 10 trong vung hoat dong cuia protein AKT

Nhin chung, céc két qua thu duoc cho thiy hop chét ent-1a,74-diacetoxy-14a-
hydroxykaur-16-en-15-one (7) ¢6 tiém ning cao nhat tc ché AKT, mToR, MDM2 va
PDK1. Pay la cac protein quan trong trong viéc kich hoat con duong tin hiéu PI3K &
nhiéu loai té bao ung thu. Thém vao do, khi so sanh tiém ning &c ché COX-2 giita
hop chat 6 va C3, hop chit 6 cho thiy tiém ning cao hon thong qua s lién két
hydrogen va lién két khdng phan cuc hinh thanh, viéc trc ché COX-2 ¢ thé kich hoat
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PI3K thong qua co ché tin hi¢u phan héi. Diéu nay ciing dan t6i kich hoat chire ning
cua AKT. Tur két qua md phong, hop chat C2 ciing thé hién ning luong dock cao voi
AKT, MToR va MDM2, chi ding sau hop chat 6 va 7. Do dé, tong két lai, cac hop
chat C2, C3, 6 va 7 6 thé dy doan c6 tiém ning trong diéu tri qua con dudng tin hiéu
PI3K.
4.7. Hoat tinh cac ent-kaurane diterpenoid tir Khé sam gay déc trén dong té bao
ung thu phéi ngudi A549

Cac hop chat: ent-1a,7p-diacetoxy-14a-hydroxykaur-16-en-15-one (7); ent-
la,14a-diacetoxy-7p-hydroxykaur-16-en-15-one  (6);  ent-18a-axetoxy-7a,14/-
dihydroxykaur-16-en-15-one (5); ent-74,14a-dihydroxykaur-16-en-15-one (4); ent-
18-axetoxy-7p4-hydroxykaur-16-en-15-one (C3); ent-la-axetoxy-7p,14a-
dihydroxykaur-16-en-15-one (C2); va ent-18-axetoxy-74-hydroxykaur-15-one (C1);
phan l4p tir Khd sam dugc dem thir hoat tinh gay doc té bao trén dong té bao ung thu
phoi ngudi A549.

Bdng 4.16. Hoat tinh doc té bao ciia cac hop chat ent-kaurane diterpenoid trén dong
té bao A549 sau thoi gian G 48 tiéng

Hop chat 1Cs0 (LM)
ent-18-axetoxy-74-hydroxykaur-15-one (C1) 231,04 +1,8
ent-la-axetoxy-7p,14a-dihydroxykaur-16-en-15-one (C2) 20,70+£0,8
ent-18-axetoxy-74-hydroxykaur-16-en-15-one (C3) 1855+1,3
ent-74,14a-dihydroxykaur-16-en-15-one (4) 118,89 £ 2,2
ent-18a-axetoxy-7a,145-dihydroxykaur-16-en-15-one (5) 67,15+ 1,6
ent-1a,14a-diacetoxy-74-hydroxykaur-16-en-15-one (6) 12,87 £ 0,3
ent-1a,7p-diacetoxy-14a-hydroxykaur-16-en-15-one (7) 11,17 +0,8

oxaliplatin 2212+1.1

Dong té bao A549 1a mot dong té bao ung thu biéu mé phdi & ngudi duge lya
chon str dung trong nghién cru nay. Kha ning sbng sot té bao dugc danh gia bang
phuong phap MTT. Té bao duoc 0 v6i cac hop chit nghién ciru trong 48 tiéng & cac
ndng do khac nhau. Tir bang 4.30, gid tri ICso ctia hop chat 7, 6, C3 va C2 1an luot 1a
11,17 + 0,8; 12,87 + 0,3; 18,55 + 1,3 va 20,07 + 0,8 pM, cao hon chit chuan
oxaliplatin (22,12 + 1,1 uM). Cac két qua ban dau nay cho thay tiém ning tc ché
tang sinh té bao ung thu phdi cua cac chat nghién ciru va cé su tuong dong cao véi

két qua mo phong docking phan ti.
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KET LUAN

Luén an da thu dwgc cac két qua chinh nhw sau:
1. Nghién ciu vé hoa hoc:

Tir 07 loai thuc vat duoc khao sat, gdm c6 Bo mim (Pouzolzia zeylanica),
Thau dau (Ricinus communis), Ké hoa dao (Urena lobata), Khoé sam (Croton
tonkinensis), Thom I6m (Polygonum chinense), Pon chau chau (Aralia armata) va
Ca trai vang (Solanum xanthocarpum) da phén 1ap va xac dinh ciu tric 33 hop chat
(trong d6 trung 13p 10 hop chat, con lai 23 hop chat) chu yéu thudc cac 1op chat
diterpenoid (3 hop chét), triterpenoid (5 hop chat), alkaloid (5 hop chat), flavonoid
(5 hop chat), steroid (3 hop chat) va lignan (2 hop chat).

2. Nghién ciru hoat tinh sinh hoc theo dinh hwéng tao ché pham chéng bénh hoai
tir gan tuy cap do vi khuan Vibrio parahaemolyticus gay ra cho tom:

2.1. Két qua khao sat so bo kha ning tc ché vi khuan Vibrio parahaemolyticus
in vitro cua cac cao chiét ethanol thd cua 13 loai thuc vat duoc lua chon cho thay 07
loai: K¢ hoa ddo, Bo mam, Khd sam va Pon chau chau (duong kinh trung binh vong
tc ché lan luot 1a 15 mm, 17 mm, 18 mm, va 25 mm theo phuong phap cua
Chaweepack-2015); Thau dau va Thém 16m (duong kinh vong vé khuan lan luot 13
10,4 - 15,3 mm va 15,3 — 20,6 mm twong ng véi ndng dd 40-200pg/khoanh theo
phuong phéap cia W. Kirby va A. Bauer - 1961) thé hién hoat tinh tét nhat, duoc lua
chon cho nghién ciru khang khuan V. parahaemolyticus trén tém (in vivo) b6 sung
vao moi truong nudc va thie an. Két qua thir hoat tinh in vivo cho biét, cao chiét
Kho sam (CT.M) & véi liéu 15 ppm va Thom 16m (PC.M) & nong do 30g/m2bo sung
vao méi trudng nudc nudi tdm c6 mam bénh AHPND in vivo cho két qua khang
khuan t6t nhat, nang cao ty ¢ séng tdm hon 60%. Cao chiét Kho sam (¢ lieu 2%
(20g/kg thirc an) va 4% (40g/kg thirc an)) va Thom 16m (¢ liéu 25-30g/100kg tdm)
bd sung vao thire an cho tém co hiéu qua nang ty Ié séng cua tom 1én trén 70,4%.

2.2. Két qua thr nghiém hoat tinh sinh hoc in vitro cho thay cac hop chat
quercetin-3-O-4-D-glucopyranoside, ent-18-axetoxy-7 #-hydroxykaur-16-en-15-on,
ent-18a-axetoxy-7a,14 F-dihydroxykaur-16-en-15-on  va ent-la-axetoxy-7/14a-
dihydroxykaur-16-en-15-on ¢ nong d6 0,1% cd kha ning wc ché sy phat trién cua vi
khuan Vibrio parahaemolyticus gay bénh AHPND lan luot 12 82,5; 70,8; 50,4; 44,5
va 35,5%.

2.3. Budc dau tim hiéu co ché anh huong cia cac hop chét ent-1a-axetoxy-
7B,14a-dihydroxykaur-16-en-15-on (C2), ent-18-axetoxy-7-hydroxy-kauran-15-on
(C1), ent-18-axetoxy-7/-hydroxykaur-16-en-15-on (C3) va quercetin-3-O-4-D-
glucopyranoside (P3) dén sy chuyén hoa proline cua vi khuan Vibrio
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parahaemolyticus, két qua mé phong docking phan tir cho thay &i luc lién két tai viing
hoat dong cua protein PDH tét hon so v&i chat chuan naucleidinal, trong d6 hop chat
P3 cho thay &i luc lién két cao nhat (-11.5900 kcal/mol), hop chat C2 c6 &i lyc lién
két thap nhat trong bbn chat nghién ciru (-9.9100 kcal/mol), nhiing s6 liéu thu duoc
c6 do twong ddng cao so véi két qua thuc nghiém.

3. Nghién ciru hoat tinh sinh hoc theo dinh hwéng gay doc té bao:

3.1. Khao sét hoat tinh gy doc té bao in vitro trén dong té bao ung thu phoi
ngudi A549 céc ent-kaurane diterpenoid phan lap tir cdy Khé sam gom: ent-1a,75-
diacetoxy-14a-hydroxykaur-16-en-15-one (7); ent-1la,14a-diacetoxy-7p-
hydroxykaur-16-en-15-one (6); ent-18a-axetoxy-7a,144-dihydroxykaur-16-en-15-
one (5); ent-78,14a-dihydroxykaur-16-en-15-one  (4); ent-18-axetoxy-7/-
hydroxykaur-16-en-15-one (C3); ent-la-axetoxy-74,14a-dihydroxykaur-16-en-15-
one (C2); va ent-18-axetoxy-7p-hydroxykaur-15-one (C1). Két qua chi ra cac hoat
chat c6 tiém ning ¢ ché tang sinh té bao ung thu phdi la cac hop chat 7, 6, C3 va C2
Vvé6i lan lugt IC 50 14 11,17 + 0,8; 12,87 + 0,3; 18,55 + 1.3 va 20,07 + 0.8 uM, cao
hon chat chuan oxaliplatin (22,12 + 1,1 pM).

3.2 Két qua mo phong docking phan tir 7 hop chét ent-kaurane diterpenoid
ngudn gac tir 1a cdy Kho sam dinh hudng uc ché con dudng tin hiéu PI3K trong ung
thu phoi té bao ciing chi ra 4 hop chét: ent-18-axetoxy-74-hydroxykaur-16-en-15-
one (C3), ent-lo-axetoxy-7p,14a-dihydroxykaur-16-en-15-one (C2), ent-la,14a-
diacetoxy-7p-hydroxykaur-16-en-15-one  (6) va  ent-la,75-diacetoxy-14a-
hydroxykaur-16-en-15-one (7) thé hién tiém nang @c ché cac protein khi so séanh véi
chat chuan oxaliplatin, nhu vay c6 sy twong dong cao gitra két qua md phong docking
phan tir vai két qua thuc nghiém.

KIEN NGHI

Céc két qua nghién ctiu trong luan &n cho thay Kho sam va Thom 1om la ngudn
giau c6 cac hop chat thién nhién ¢ cau tric hda hoc va hoat tinh sinh hoc thi vi. Vi vy,
trong twong lai tiép tuc danh gia hiéu qua phong bénh AHPND cuia san pham cao chiét
thd thao dugc Khod sam va Thom 16m dé tao ra cac san pham phong bénh AHPND do
vi khuan Vibrio parahaemolyticus gay ra ndi riéng va cac bénh do vi khuan Vibrio ssp.
gay ra n6i chung, phuc vu cham séc sirc khoe cong dong. Cac két qua nghién ctu vé hoat
tinh gy doc trén dong té bao ung thu phdi A549 cho thiy, cac hop chit ent-kaurane

diterpenoid c6 tiém ning phat trién thanh thudc diéu tri ung thu.
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