BO GIAO DUC VA PAO TAO VIEN HAN LAM KHOA HOC
VA CONG NGHE VIET NAM

HOQC VIEN KHOA HQC VA CONG NGHE

NGUYEN HOANG ANH

NGHIEN CUU THANH PHAN HOA HOC VA TAC DUNG UC

CHE SU PHAT TRIEN TE BAO UNG THU CUA LOAI BUM
BUP Mallotus apelta (LOUR.) MULL. —~ARG., HQ THAU DAU
— EUPHORBIACEAE)

TOM TAT LUAN AN TIEN ST HOA HU'U CO
M3 s6: 9.44.01.14

Ha Ngi — 2024




Cong trinh dugc hoan thanh tai: Hoc vién Khoa hoc va Cong nghé, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam

Ngudi huéng dan khoa hoc:

1. Nguoi hudng dan.....: PGS. TS Nguyén Xuan Nhiém,, Vién hoa sinh bién- Vién
han 1am khoa hoc va cdng nghé Viét Nam

2. Nguoi huéng dan.....: PGS. TS Pham Thé Chinh, Trudong Pai hoc Khoa hoc — Pai
hoc Thai Nguyén

Luan an duoc bao vé truéc Hoi dong danh gia luan an tién si cap Hoc vién hop tai Hoc
vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong nghé Viét Nam vao hoi

C6 thé tim hiéu luan an tai:
1. Thu vién Hoc vién Khoa hoc va Cong nghé
2. Thu vién Quéc gia Viét Nam




1
MO DAU

Piéu kién ty nhién va khi hau dic trung va da dang giita ving mién, di dem
lai cho dat nuée Viét Nam mdt h¢ sinh théi thuc vat phong pht. Bén canh do, Viét
Nam ciing 13 mét trong nhing qubc gia c6 nén y hoc co truyén 1au doi sir dung nhiéu
loai thao dugc trong diéu tri bénh va tang cuong suc khoé. Trong vai thap ky trd lai
day, xu hudng di sdu nghién ctru cac cay thudc va dong vat lam thude dé tim kiém
cac hop chét tu nhién c6 hoat tinh sinh hoc cao nhim ung dung vao san xuét céc loai
thudc, hodc thie phidm chic ning phuc vu cude séng ngay cang dugc cac nha khoa
hoc trén thé giéi quan tam.

Loai bum bup M. apelta tir 1au ciing di duogc str dung trong y hoc ¢ truyén dé
chita tri nhiéu loai bénh khac nhau. Cac nghién ctru gan ddy cho thdy mot s6 hop chét
trong M. apelta c6 hoat tinh sinh hoc dic biét ly thi. C6 thé ké dén malloapelta B da
dugc cac nha khoa hoc Viét Nam phén 1ap tir 14, cho thay kha niang khang ung thu
thong qua viéc tc ché manh sy hoat hoa cua yéu t6 NF-kB. Mot hop chat khac,
malloapeltic acid dugc phan lap tir ré ¢ tinh khang HIV. Diéu nay goi y dén tiém
nang to 16n ciia cac hop chat chua biét trong M. apelta véi viéc hd trg va diéu tri
nhing cin bénh nan y. Thyc tién cho thay can c6 C4c nghién ciru nham phén lap day
da nhitng hop chét cua loai nay, dong thoi thir nghiém k¥ ludng hoat tinh sinh hoc
ctia chung. Chinh vi vay, toi lya chon dé tai: “Nghién ciru thanh phéan héa hoc va
tic dung tkc ché sw phat trién té bao ung thw ciia loai Bam bup Mallotus apelta
(Lour.) Mull. —Arg., Ho Théau ddu — Euphorbiaceae)”.

Muc tiéu cia luin an:

- Nghién ctru sau thanh phan hoa hoc ciia loai Mallotus apelta ¢ Viét Nam.
- Nghién ctru vé tic dung gy doc té bao ung thu ciia cac hop chét phan lap

duoc.
Noi dung luan an bao gom:

1. Phan 1ap 21 hop chét tir 14 loai Mallotus apelta ¢ Viét Nam bang phuong phap
sic ky.

2. Xac dinh cdu triic héa hoc ctia cac hop chit phan 1ap duoc, dua trén cac phuong
phé&p pho hién dai.

3. Danh gia hoat tinh khang ung thu budng trimg, ung thu tuyén tién liét, ung thu
va va ung thu dai tryc trang cta cac hop chat phan 1ap duoc. Nghién ciu co

ché gay doc té bao ung thu vii va tuyén tién liét



Nhirng dong gép méi ciaa luan an:

1. Pa tién hanh phan lap va xac dinh ciu tric cta 14 hop chat mai: malloapelta C
va D (MAla, MA1b, MA2a, MA2b - 2 cap d6i quang), malloapelta E - H (MA3-
MAG6), malloapelta | va Il (MA7 va MAS8), malloapelta J-L (MA9-MA11) va
malloflavoside (MA12).

2. C4c hop chét phan 1ap MA1-MAS8 va malloapelta B dugc phat hién ¢ tac dung
rc ché manh sy phat trién té bao ung thu. Hop chat MA2, MA3 va malloapelta B
duoc phat hién e ché sy phét trién dong té bao ung thu budng traing TOV-21G
théng qua yéu té apoptosis va bat hoat yéu tb nhan NF-«xB. Hop chat MAS8 duoc
phét hién gy doc cac dong té bao ung thu v va tuyén tién liét, MCF-7 va PC-3,
thong qua con dudng wc ché ANOL.
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CHUONG 1. TONG QUAN NGHIEN CUU

1.1. Giéi thiéu vé chi Mallotus

Chi Mallotus (Ba bét) 1a chi twong dbi 16n trong ho Euphorbiaceae, gom khoang
150 loai, phan b rai rac & vung nhiét d6i Nam A va Bong Nam A. C4c loai thudc chi
Mallotus thuong la cay bui hoic cay gé nhé. Ching moc & nhitng khu rirng nguyén
sinh dudi 1000 m so véi muc nuée bién. O Viét Nam, thdng ké cho thdy c6 khoang

40 loai thuoc chi Mallotus trong do6 c6 7 loai dac hiu

1.1.1. Pic diém thuc vat cia chi Mallotus
Chi Mallotus (Ba bét) thuoc bo Malpighiales (So ri), ho Euphorbiaceae (Thau

dau), phan ho Acalyphoidae (Tai twong). Pay la chi twong d6i 16n trong ho
Euphorbiaceae, gom khoang 150 loai, phan bd rai rac ¢ vung nhiét dgi Nam A va
Pong Nam A nhu ¢ Malaysia ¢ 75 loai, Trung Quéc ¢ 40 loai, . ...

Céc loai thuoc chi Mallotus thuong 1a cay bui hoic cay gd nho. La xép xoin
bc hodc moc dbi. Cum hoa don tinh, moc & dau canh hay nach 14; thuong 1a chum
hoic bong, it khi 1a chuy. Qua nang nhin hodc c¢6 16ng hinh sao, khi kho nirt lam 3
manh. Hat gan hinh cau hay hinh trimg, vé nhin, bong mau den. Chiing moc & nhiing
khu rirng nguyén sinh hoac thi sinh ¢6 nhiéu mua, luon xanh tét, 46 cao duéi 1000
m so v&i myc nude bién. O Viét Nam, théng ké cho thay c6 khoang 40 loai thuoc chi
Mallotus trong d6 c6 6 loai dac hiru.

Tong quan cho thay cé 315 chat duoc phan lap va xac dinh cau tric trong do
nhiéu nhat 1a cac hop chat phenolic va terpenoid (déu 79 hop chat), tiép do 1a
flavonoid (53 hop chat), benzopyran va coumarin (51 hop chat), phloroglucinol (36
hop chat), con lai 1 steroid va hop chat khac (28 hop chét). Cac loai thuoc chi
Mallotus da va dang s hitu nhiéu tac dung sinh hoc nhu khang ung thu, khang viém,

chéng oxy hda, khang khuan, khang nam, diéu hoa mién dich va khang vi r(t.

1.2. Giéi thiéu vé loai Mallotus apelta

Loai Mallotus apelta (Lour.) Muell.-Arg c0 tén thuong goi la bum buyp, bong
bét...thudc loai cAy bui hodc cay gb nhd cao 1 — 6 m, thuong moc hoang & 700 m so
v6i muc nude bién. Ciy phan b rong rii ¢ mién Nam Trung Qudc va ¢ cac nude
DPong Nam A trong d6 c6 Viét Nam. Tong quan cho thay trén thé gisi da co 51 chat
dugc phan 1ap tir loai M. apelta, trong d6 c6 29 chat benzopyran va coumarin, 3
flavonoid, 5 hop chat phenolic, 7 triterpenoid, 6 diterpenoid va 1 hop chét khéc.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

L& loai Mallotus apelta (Lour.) Mull.Arg. dugc thu thap tai Ngoc Thanh, Phic
Yén, Vinh Phuc, Viét Nam (21°22035.4” N + 105°43023.9” E) vao thang 8 nam 2018
va dugce xac dinh boi TS. Nguyén Thé Cuong, Vién Sinh thai va Tai nguyén sinh vat,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Mau tiéu ban (MA1808) dugc luu
tai Vién Sinh thai va Tai nguyén sinh vat, Vién Han lam Khoa hoc va Céng nghé Viét
Nam.

2.2. Phuwong phap nghién ctru

2.2.1. Phwong phép phén 1ap cac hop chit
Céc phuong phap duoc sir dung bao gom sac ky 16p mong (TLC), sac ky cot
(CC) va sic ky long hiéu ning cao (HPLC)

2.2.2. Phwong phép xac dinh céu tric

Céac phuong phap duoc st dung bao gom pho khoi lwong phan giai cao, pho
cong huang tir nhan (NMR), phd ludng sic tron dién ti, phuong phap tinh toan phd
CD ly thuyét va do d6 quay cuc ([a]p)

2.2.3. Phuwong phap danh gia hoat tinh sinh hoc

Cac phuong phap dugc sir dung bao gom phuong phap MTT, MTS va CCK-
8, phan tich tin hiéu huynh quang YFP, do dong dién ngan mach, do nong d6 calcium
noi bao, danh gia ham lugng protein, Western blot, thir nghiém di chuyén cua té bao,

danh gié hoat tinh caspase-3 va phuong phéap phan tich théng ké.



CHUONG 3. KET QUA VA THAO LUAN

3.1. Phén lap c4c hop chit

Quy trinh phan 1ap céc hop chét tir lodi bum bup Mallotus apelta dwgc sir dung
cac phuong phap sic ki thé hién nhu sau:

L4 cua M. apelta sau khi phoi kho, nghién thanh bot min (5.0 kg) duoc chiét
vé6i methanol (3 1an x 8 lit) bang thiét bi siéu &m (& 50 °C, mdi lan 4h). Cac dich chiét
dugc gom lai, loc qua gidy loc va cit thu hdi dung méi dudi &p suat giam thu dugc
568 g cin chiét methanol. Can chiét nay duoc hoa tan vao 4.0 lit nudce cat, tién hanh
chiét phan b bang dichloromethane dé thu dwgc can dichloromethane (MAL1, 250.0
9)-

Phéan doan MAL1 (120.0 g) dugc phan tach trén cot sic ki silica gel va rira giai
gradien béng hé dung méi n-hexane - acetone (40:1, 20:1, 10:1, 5:1, 1:1, v/v) thu
duogc 5 phan doan MAL1A (15.0 g), MAL1B (23.0 g), MAL1C (15.0 g), MAL1D
(25.0 g) va MALLE (50.0 g).

Lép nuoc (MAL2) dugc loai bo dung moi hiru co sau d6 dugc phén tach trén
cot Diaion HP-20 rira giai bang nude dé loai bo cac thanh phan phan cuc, sau d6 tang
nong do methanol trong nudc (25, 50, 75 va 100%, v/v) dé thu duoc bén phan doan
lan luot 1A MAL2A-MAL2D. MAL2C duoc phan tach trén silica gel va ria giai bang
hé dung mai diclomethane - methanol (20:1, 10:1.5:1, 1:1, v/v) thu dugc bén phan
doan nho hon: MAL2C1 (500 mg), MAL2C2 (700 mg), MAL2C3 (1.2 g) va
MAL2C4 (1.0 ).
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Mallotus apelta (5.0 kg)

A hcetone EtOAc  Ehylacetate ‘ Chiét vot methanol (3 lin x 3 L)
D :Dichloroform H ‘Hexane B
oo Fraction M Methanol Methanol ex_l: MAL (568 g)
w “Water B6 sung medc va chiét phim lop véi CH,CI,
Can MALI (230 g, ding 120 g) MALS2 (16p nieic)
Silica gel. Gradient C.C. HA 10/1 —0/1
MALIA (18 o) MALIB (15 g) MALIC (12 g) MAL1D (20 g) MALIE (35 g)
Silica gel, Gradient C.C. DA 40/1 — 0/1 Silica gel. Gradient C.C. DA 40/1— 0/1
MALIB1 (1.0g)  MALIB2(1.0g) NMALIB3(12g) MALIB4(13g) MALIDI (2.5 g) MALID2 (2.0 g) MALID3 (1.8g) MALID4(1.7g)
RPyg, MW 3.5/1 Silica gel ce. HE 4/1 RP;, AW 112 RPg, AW 12
MALIBIA MALIRIBE MALIBl1c MALIB3A MALIB3B MALIB3C MALIDIA  AALIDIB MALIDIC MALID3A MALID3IB
(100 mg) (400 mg) (100 mg) (80mg)  (150mg) (100 mg) (200 mg) (400 mg) (11g (300 mg) (200 mg)
RPg, MW 3.5/1 HPLC, I'sphere HPLC, I'sphere HPLC. I'sphere HIELC, T'sphere
HPLC, Jsphere 55% ACN 35% ACN '30% ACN 355, ACN 0% ACN. 15 40.8
ta 30.01 ] MAl
‘ ‘ ‘ 380 |44 ‘ 4342 |ty 504 @15me)
MA7 MA14 MAG MAS  MA9 MA4  MA3 MAI0  MA2 MAS - Mall HPLC, Chirapak AD-3
(9.6 mg) (167mg)  (5.0mg) (14.8 mg) (13.8 mg) (48 mg)(10.7 mg) (22mg) (305 mg) (9.0mg) (19.1mg) 15% isopropanol/n-hexane

HPLC, Chirapak AD-3

12% isopropanol/n-hexane tr7.3 tp14.8
MAla MAlb
274 tz32.6 (3.0mg) (3.0mg)

MA2a MAZb
(2.0mg) (2.0mg)

Hinh 3.1. So' @6 phan l1ap cac hop chat tir loai M. apelta, phan doan MAL1



Mallotus apelta (5.0 kg)

‘ Chiét véi methanol (3 1én x 3 I) A Aeeone EOAc  Ethylacetate
_ D Dichloroform H ‘Hexane
Methanol ex_t MAL (568 g) ce Fraction M “Methanol
B& sung medc véa chidt phém lop véi CH,Cl, w Water
Cin MALI1 MAL2 (l¢p mréc)
HP-20, M/W 25%-100%
MAL2A (15 g) MALZ2B (10 g) MAL2C (6 g) MAL2D (7 g)
Silica gel, Gradient C.C, DM 20/1—0/1
MAL2C1 (500 mg) MAL2C2 (700 mg) MAL2C3 (12 g) MAL2C4 (1 g)
RP;g, AW 1/4 RPyq, AW 1/15
‘ ‘ ‘ Silica gel cc Silica gel cc, Silica gel cc,
MAL2C2A MAL2C1B MAL2C2C MAL2C2D DMW 3/1/0.1 DAW 1/1/0.1 DAW 1/1/0.1
(100 mg) (150 mg) (260 mg) { 110 mg) MAL2C3A MAL2C3B MAL2C3C MAL2C3D MAL2C3E
Silica gel cc. Sifica gel cc (120mg)  (150mg)  (300mg) (50 mg) (150 mg )
DAW 1/1/0.1 HE11 i:&hsidfx RP;.
MAL26A ' AW13 _
(17mg) ‘
MAL25A MAL25B HPLC
(25mg) (90mg) 2504 ACN. £ 500 MAL24C MAI6  MAI7 MALI9E MAL19A MALISC
: SR (70 mg) 304 mg) (10.6mg) (30 mg) (20 mg) (50 mg)
L phere. MAI19 HPLC. 20% ACN HPLC, 22% ACN HPLC, 25% ACN
TR (3.0 mg) t36.7 tp 30.7 t2 20.6
MALS MA13 MAIS MA12
(7.0 mg) (5.0 mg) (5.0mg) 43 mg)

Hinh 3.2. So db

phan Iap cac hop chat tir loai M. apelta, phan doan MAL2
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3.2. Thong sb vat Iy va dir liéu pho ciia cic hop chat

3.2.1. Hop chit MA1: Malloapelta C (Hop chit méi)
Chat bot vo dinh hinh mau tring.
Cong thire phan tu: CisH2406, M = 336.

D6 quay cuc [a]5 = 0,0 (c 0,1 CHCL3)

(MA1a [e]5 =+21,1 (¢ 0,05 CHCls), MA1b [a]? =-20,3 (¢ 0,05 CHCl3))

HR-ESI-MS tai m/z 337,1646 [M+H]*. Tinh toan ly thuyét cho cong thuc
[C18H2506]*, 337,1646.
'H-NMR (CDCls): 3,74 (dd, 3,0, 8,5, H-3), 4,25 (d, 3,0, H-4), 6,12 (s, H-6), 1,32 (s,

H-11), 1,32 (s, H-12), 6,29 (dq, 2,0, 16,0, H-2"), 6,58 (dq, 7,0, 16,0, H-3"), 1,87 (dd,
2,0, 7,0, H-4"), 3,51 (s, H-4-OMe), 3,76 (s, H-5-OMe), 3,89 (s, H-7-OMe), 1,97 (d,
8,5, H-3-OH),

BC-NMR (CDCl3):  77,6(C-2), 70,5(C-3), 74,6(C-4), 161,4(C-5), 88,5(C-6),
158,6(C-7), 111,0(C-8), 151,6(C-9), 102,2(C-10), 24,2(C-11), 23,3(C-12), 194,8(C-
1), 134,3(C-2"), 145,2(C-3'), 18,1(C-4"), 57,3(C-4-OMe), 55,9(C-5-OMe), 55,8(C-7-
OMe),

3.2.2. Hop chit MA14: Malloapelta B

Chét bot vo dinh hinh mau tring.

Cong thuc phan ti: Ci17H2004, M = 288,

'H-NMR (CDCls): 5,45 (d, 10,5, H-3), 6,58 (d, 10,5, H-4), 6,03 (s, H-6), 1,34 (s,
H-11), 1,34 (s, H-12), 6,38 (d, 17,0, H-2'), 6,69 (dd, 17,0, 6,5, H-3"), 1,91 (d, 6,5,
H-4"), 3,77 (s, H-5-OMe), 3,84 (s, H-7-OMe),

13C-NMR (CDCl3): 76,5 (C-2), 127,1 (C-3), 116,7 (C-4), 156,5 (C-5), 88,0 (C-
6), 158,1 (C-7), 111,7 (C-8), 151,9 (C-9), 104,2 (C-10), 27,7 (C-11), 27,5 (C-
12), 194,2 (C-1'), 134,8 (C-2'), 144,8 (C-3"), 18,1 (C-4"), 55,9 (C-5-OMe), 55,6
(C-7-OMe),
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3.3. Xdc dinh ciu triic ciia cac hop chit phan lap duoc

3.3.1. Hop chit MA1: Malloapelta C (Hop chit méi)

MeO

OMe MA14

Hinh.3.3. Cdu tric hda hec ciia hai déi quang MAla va MA1b va hep chat
tham khdo

Hop chat MA1 thu dugc dudi dang bot vo dinh hinh mau trang va cong thic
phan tir duoc xac dinh 14 CisH2406 dua trén phé HR-ESI-MS tai m/z 337,1646
[M+H]* (Tinh toan ly thuyét cho cong thac [CisH2506]*, 337,1646). Pho *H-NMR
cia MAL1 (do trong CDCls) cho thiy cac tin hiéu cia mot proton thom tai dn 6,12 (S),
hai proton olefin tai on 6,29 (1H, dg, J = 2,0, 16,0 Hz) va 6,58 (1H, dg, J = 7,0, 16,0
Hz), hai oxymethine tai on 3,74 (1H, dd, J = 3,0, 8,5 Hz) va 4,25 (1H, d, J = 3,0 Hz),
ba nhom methoxy tai on 3,51, 3,76 va 3,89 (mdi tin hiéu 3H, s), ba nhom methyl tai
o1 1,87 (3H, dd, J = 2,0, 7,0 Hz) va 1,32 (6H, s). Phd *C-NMR va HSQC cua MA1
Xut hién céc tin hiéu cua 18 carbon, bao gom maét carbonyl tai dc 194,8, sau carbon
khong lién két truc tiép véi proton tai dc 77,6, 102,2, 111,0, 151,6, 158,6 va 1614,
nam methine tai dc 70,5, 74,6, 88,5, 134,3 va 145,2, sau carbon methyl tai dc 18,1,
23,3, 24,2, 57,3, 55,8 va 55,9. Phan tich phd 'H va 3C-NMR cho thdy ciu tric cua
MA1 tuong ty nhu MA14 (malloapelta B), véi sy thay thé lién két doi tai C-3/C-4
boi cac nhom hydroxyl va methoxy. Diéu ndy dua trén cac twong tic HMBC gitra H-
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11/H-12 (84 1,32) va C-2 (dc 77,6)/C-3 (3¢ 70,5), H-3 (81 3,74) va C-2 (5c 77,6)/C-
10 (dc 102,2)/C-11 (5c 24,2)/C-12 (5c 23,3), giita H-4 (9n 4,25) va C-2 (dc 77,6)/C-5
(0c 161,4)/C-9 (oc 151,6)/C-10 (oc 102,2), gitta nhdm methoxy (Jon 3,51) va C-4 (dc
74.6). Tuong tic HMBC tir H-6 (dn 6,12) dén C-5 (5c 161,4)/C-7 (dc 158,6)/C-8 (dc
111,0)/C-10 (dc 102,2), tir nhém methoxy (on 3,76 va 3,89) dén C-5 (5¢c 161,4) va C-
7 (dc 158,6) cho biét vi tri ciia hai nhom methoxy tai C-5 va C-7. Hang sé ghép cap
l6n gitra H-2' va H-3' (J = 16,0 Hz) chang to cau hinh cua lién két dbi cia nhom 1-
oxobut-2-enyl la E. Hon nira, vi tri cia nhdm nay tai C-8 xac dinh dua trén tuong tac
HMBC tir H-2’ (Jn 6,29) va C-8 (dc 111,0). Hing sé ghép cap nho giira H-3 va H-4
(J = 3,0 Hz) cho phép két luan cau hinh cis cia H-3 va H-4 cta vong pyran. Do do,
cau tric cia MA1 duoc xac dinh 1a (35*,4S*)-8-[1-oxobut-2(E)-enyl]-4,5,7-
trimethoxy-2,2-dimethylchroman-3-ol va duoc dat tén la malloapelta C. Tuy nhién,
d6 quay cuc caa MAL ([a]5 ~ 0) va phd CD cia MA1 khéng cho thay hidu tng Cotton
nao, goi y day la mot racemic. Tiép do, sa dung HPLC (cot dbi quang: Chirapak AD-
3, ID 4,6 mm x dai 250 mm) rira giai bang isopropanol/n-hexane 15% di phan tach
duoc hai chét déi quang [MAla:[a]; = +21,1 (c 0,05, CHCIs) va MA1b: ([a]2=-20,3
(c 0,05, CHCI3)]. Phd CD tinh toan caa MA1(3S,4S) c6 hiéu ung coton duong tai
200-220 nm, gidéng véi phdé CD thyc nghiém cia MAla. Tuong tu nhu vay, phd CD
thuc nghiém cua MA1b c6 hiéu (tng cotton am tai 200-220 nm va tring vai phoé CD
tinh toan cua MA1(3R,4R). Do dé, cac cau hinh tuyét d6i cia MAla va MA1b lan
luot dugce xac dinh 1a (3S,4S)-malloapelta C va (3R,4R)-malloapelta C.

OMe OMe —>HMBC
(rel) mm— COSY

Hinh 3.4. Cac twong tac COSY va HMBC chinh ciza MAL
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Hinh 3.5. Phé CD ciia MAL1 va cdc déi quang (MAla va MA1b).
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Hinh 3.6. Phé CD thuc nghiém MA1la (A), MA1b (B) va phé CD tinh toan
ciia hop chdt MA1 (3S,4S) va (3R,4R).
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Hinh 3.9. Phé 13C-NMR ciza MA1 Hinh 3.10. Phé HSQC ciia MA1
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Hinh 3.11. Phé HMBC ciia MA1 Hinh 3.12. Phé COSY cria MA1

3.3.2. Hop chiat MA14: Malloapelta B

O X 4' /—\

MeO

OMe OMe

Hinh 3.13. Cdu tric héa hec va cdc twong tic HMBC chinh ciia MA14
Hop chat MA14 c6 dang bot vo dinh hinh mau tring. Pho HR-ESI-MS cung
cap cong thic phan tir 13 C17H2004, tai m/z 289,1441 [M+H]* (tinh toan cho cong thirc
C17H2104: 289,1440). Phé H-NMR (trong CDCls), cho tin hiéu cua hai nhém
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methoxy tai dn 3,86 (6H, s), hai nhom methyl bac ba tai on 1,34 (6H, s), mot nhom
methyl bac hai tai on 1,91 (3H, d, J = 6,5 Hz) va 5 proton olefin [on 6,03 (1H, s), 5,45
(1H, d,J=10,5Hz), 6,58 (1H, d, J = 10,5 Hz), 6,38 (1H, d, J = 17,0 Hz) va 6,69 (1H,
dg, J = 17,0, 6,5 Hz)] dugc thé hién. Cac tin hiéu carbon thu dugc tir phd 3C-NMR
cho thay su c6 mit cia mot nhom carbonyl (6c 194,2), 5 carbon olefin bac 4 (6c 104,2,
111,7, 151,9, 156,5 va 158,1), nam carbon methine olefin (6c 127,1, 116,7, 88,0,
134,8 va 144,8), ba nhdm methyl (oc 27,5, 27,7 va 18,1) va hai nhdm methoxy (dc
55,6 va 55,9). P9 chuyén dich hoa hoc tai dc 76,5 (s) cho thay nguyén tir carbon nay
phai lién két véi oxi. Didu ndy dua trén cac twong tic HMBC gitta H-11/H-12 (J
1,34) va C-2 (dc 76,5)/C-3 (oc 127,1), gitta H-3 (6n 5,45) va C-2 (dc 76,5)/C-10 (dc
104,2)/C-11 (oc 27,7)IC-12 (oc 27,5), gitta H-4 (oH 6,58) va C-2 (dc 76,5)/C-5 (oc
156,5)/C-9 (dc 151,9)/C-10 (dc 104,2). Tuong tac HMBC tir H-6 (on 6,03) dén C-5
(6c 156,5)/C-7 (dc 158,1)/C-8 (dc 111,7)/C-10 (5c 104,2), tir nhdm methoxy (Jon 3,51)
va C-5 (dc 156,5)/C-7 (dc 158,1) cho biét vi tri ciia hai nhdm methoxy tai C-5 va C-
7. So sanh di liéu pho NMR ciia hop chat MA14 vai hop chat malloapelta B thay su
phU hop hoan toan. Nhu vay, xac dinh hop chat MA14 chinh 12 malloapelta B.

. M

T T T T T T T
12 1" 10 9 8 7 6 5 4 3 2 1 ] ppm

i

T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm

Hinh 3.14. Phé 1H-NMR ciia MA14 Hinh 3.15. Phé 13C-NMR ciia MA14
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Hinh 3.16. Phé HMBC ciia MA14 Hinh 3.17. Phé HSQC ciia MA14

3.4. Tong hop cac hop chit di dwoe phan 1ap tir loai M. apelta.

Nhu véy, d3 c6 21 hop chit duoc phan 1ap (MAla, MA1b, MA2a, MA2b, MA3-
MAU19), trong d6 c6 14 chromene (MA1-MA11, MA14), 5 flavonoid (MA12, MA13,
MA15-MA17) va hai hop chat khac (MA18, MA19) tir loai M. apelta. Trong d6 c6 14

hop chat mai va 7 hop chat da biét.

Bdang 3.1. Cac hop chit di dwoc phin ldp va xdc dinh céiu triic tir M. apelta

STT | Hop chat Tén goi

1 | Hai hop chat méi (+)-malloapelta C (MA1la)
MA1lava MAlb (-)-malloapelta C (MAL1b)

2 | Hai hop chat méi (-)-malloapelta D (MA2a)
MA2a va MA2b (+)-malloapelta D (MA2b)

3 | Hop chat msi MA3 malloapelta E

4 | Hop chat mi MA4 malloapelta F

5 | Hop chat mgi MA5 malloapelta G

6 | Hop chat msi MAG malloapelta H

7 | Hop chit mgi MA7 malloapelta |

8 | Hop chat msi MAS malloapelta |1

9 | Hop chat mgi MA9 malloapelta J

10 | Hop chat méi MA10 malloapelta K

11 | Hop chat msi MA11 malloapelta L

12 | Hop chat msi MA12 malloflavoside

13 | Hop chiat MA13 apigenin 6-C-4-D-xylopyranosyl-8-C- -

L-arabinopyranoside

14 | Hop chiat MA14 malloapelta B

15 | Hop chat MA15 schaftoside

16 | Hop chat MA16 apigenin-7-O-$-D-glucoside

17 | Hop chat MA17 apigenin 7-O-f-D-apiofuranosyl (1—2)-

B-D-glucopyranoside
18 | Hop chat MA18 blumenol C glucoside
19 | Hop chiat MA19 acantrifoside E
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Hinh 3.18. Céu triic c&c hop chit dwoc phan ldp tiv loai M. apelta
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3.5. Hoat tinh sinh hoc ciia cac hop chat

3.5.1. Panh gia sang lgoc hoat tinh ¢ ché su phat trién té bao ung thu caa cac hgp
chét phan lap duoc.

Pau tién, cac hop chat dugc sang loc nham giy doc té bao ung thu trén 2 dong
té bao PC-3 va MCF-7.

Té bao PC-3 va MCF-7 dugc xir ly véi cac hop chat ¢ nong do 30 uM trong
48 gio va % té bao séng duge xac dinh bang phuong phap MTS. Két qua cho thay,
c6 téi 9 hop chat tac dung gay doc té bao ung thu >50% (tic 12 % té bao séng s6t <
50%), gdom MA1-MAS va MA14. Cac hop chét nay c6 tac dung dong thoi 1én ca 2
dong té bao PC-3 va MCF-7. Trong 46 MAS c6 tac dung tét nhat, véi ti 18 séng sot
cta ca 2 dong lan luot 12 1.9+0.02% va 10.0+0.09%.

Gia trj 1Cso cia MA1-MAS, MA14 duoc tiép tuc kiém tra trén 4 dong té bao
PC-3, MCE-7, TOV-21G, st dung chat dbi ching duong 1 carboplatin va
capecitabine.

Két qua cho thay, véi dong té bao PC-3, cac hop chit irc ché manh nhét bao
gom MA14>MA2>MA3>MA4>MA8>MAT7>MA6>MAL. Véi dong té bao MCF-
7, tht tu duoc xép MA14 >MA3>MA4>MA8>MA2>MA7T>MA1>MA5>MAG.
Véi  dong té&  bao  HT-29, the ty giam dan & MAl14
>MA3>MA2>MA7>MA4>MA1>MA8>MAG>MAS. Véi dong té bao TOV-21, do
khong tha nghiém voi MA7 va MA8 nén the te la MA2
>MA14>MA3>MA1>MA5>MA4>MA6. Qua d6, c6 thé thidy hop chat MA14,
MAZ2, MA3 c6 ICso rat thap trén ca 4 dong té bao ung thu va nho hon 5 pM. Ngoai
ra, cac hop chat MA4, MA7 va MAS8 déu khang ung thu tot ba dong té bao PC-3,
MCF-7 va HT-29 véi ICs < 10 puM.

3.5.2. Panh gia co ché giy chét té bao ung thw ciia cac hop chit c6 hoat tinh manh
thong qua apoptosis va bat hoat yéu t6 nhan NF-kB.

Qua trinh wc ché sy phat trién va kha ning song cua té bao duoc quan sét cho
thay su phu thudc liéu lwong ¢ thoi diém 72 gio sau khi u vai cac hop chat MA1-
MAS5 va MA14 vaéi ICso trong khoang 1.62-4.02 uM, thé hién tac dung gy doc té
bao ung thu TOV-21G rat manh. Trong dé, hop chat MA2, MA3 va MA14 cho thay
tac dung gy doc té bao ung thu ngudi cao hon han cac chat con lai. Tuy nhién, cac
nghién ctru trude ddy da ching minh rang hop chat MA14 khdng hién thi gay doc té
bao trén té bao dai thuc bao RAW264.7 1én dén 30 uM. Do vay, cac hop chat MA2,
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MA3 va MA14 duoc danh gid hoat tinh gay doc té bao ung thu budng tring thong
qua apoptosis va bat hoat yéu t6 nhan NF-kB

3.5.2.1. Anh hudng cia cic hop chdt MA2, MA3, MA14 dén yéu t6 apoptosis

Dé xac dinh muc do tu chét cua té bao gay ra boi cac hop chit MA2, MA3 va
MA14 trén dong té bao ung thu budng tring, kha ning kich hoat con dudng tin hiéu
tu chét cua té bao duoc danh gia bang phuong phap Western blot sir dung céc khang

thé tuong tng.

Full length
PARP

Cleaved
PARP

Caspase 9

Caspase 8

GAPDH

Bax
Bak
Bcel-xL
Survivin

GAPDH

MA2(uM) MA3(uM) MA 14 (M)
0 1 3 10 0 1 3 10 0 1 3 10
- |- - - [
1 1.10 197 164 1 183 514 481 1 141 091 030
= EEEC
1 100 128 19.10 1 128 433 504 1 133 115 314
. o | ———— | ———— - 45
1 125 298 299 1 092 135 124 1 245 247 203
e ] e
1 097 100 122 1 122 230 478 1 117 361 382
———— & — |
——— e e || ——— 20
1 104 135 1.04 1 093 374 595 1t 080 107 163
T B || e || e . w—— [ 25
1 121 162 170 1 100 122 1.21 1 104 164 166
e [ mme—],
1 079 083 061 1 080 065 052 1 083 062 038
— e [ —— k&
1 049 018 003 1 076 061 026 | 1 045 016 009
— || ———— (| ——— |

Hinh 3.19. Anh hwéng ciia cac hgp chat MA2, MA3, MA14 dén yéu té

apoptosis

Két qua cho thay khi xir Iy cac té bao TOV-21G vai ba hop chat trén da c6 tac
dung kich hoat céc protein Bak va pro-apoptotic Bax giam cé4c biéu hién protein Bcl-
XL va khang apoptosis survivin. Hon nita, nhitng hop chat nay 1am ting murc d6 biéu
hién poly (ADP ribose), polymerase (PARP), caspase 9 va caspase 8, cho thay rang
nhitng hop chat nay gay ra ca apoptosis bén trong va bén ngoai. Do d6, c6 thé thay
nhitng hop chat nay thé hién tac dung chéng ung thu thong qua con dudng apoptosis

cua té bao.
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3.5.2.2. Anh huong cia MA2, MA3, MA14 dén con dwong tin hiéu NF- kB

Hop chat MA14 dugc biét dén nhu mot chat ¢c ché sy hoat hoa NF-kB, giy
ra bai LPS [124]. Vi vay, cac hop chat MA2 va MA3 duoc kiém tra cing MA14 xem
c6 kha ning anh huong dén con duong truyén tin hiéu NF-kB hay khéng.

MA2 (M) MA3(UM) MA (pM)
0 1 3 10 0 1 3 10 0 1 3 10

IKB | ™ o e e || s - — - e v s e [ 40
1 176 263 303 1 106 129179 1 190 284 331

P-p65 | e e e = || - — CE 78
1 071 042 042 1 058 020022 1 032 009 005

PO5 | e e e = || . - —— m;_'"
1 060 056 044 1 089 073051 1 118 084 027

c-Myc | L ‘J‘....."-—'“
1 096 078 059 1 055 057018 1 061 028 030

CyclinD1 | s« « -—— ! - ——
! 025 017 002 1 078 018017 1 061 058 039

GAPDH | s ws s s || s s || s s s s | =

Hinh 3.20. Anh hwéng ciia cac hgp chat MA2, MA3, MA14 dén con
dwong tin hi¢gu NF- kB

Két qua cho thay hop chat MA2 va MA3 1am giam muac do phosphoryl hoa
NF-xB va NF-kB t6ng, trong khi cac hop chit nay 1am ting muc do wc ché NF-«xB
(IkB). Cac gen dich NF-kB, c-myc va cyclin D1 da giam khi té bao TOV-21G duoc
xur Iy véi MA2 va MA3. Mit khéc, con duong truyén tin hiéu NF-xB da duoc béo
c4o c6 lién quan dén sy sinh truang té bao, qua trinh apoptosis, viém va hinh thanh
khéi u. Do d6, cac phat hién ndy cho thay tiém ning tng dung caa cac hop chat MA2,
MA3 va MA14 d diéu tri ung thu va cac bénh viém nhiém théng qua viéc diéu chinh
NF-«B.

3.5.3. Panh gia co ché khang ung thw ciia cac hop chit c6 hoat tinh manh théng qua
giam biéu hién ANO1
3.5.3.1. Xdc dinh va mé td thugc tinh ciia Cac chdt irc ché ANOI

Téc dung trc ché ANO1 cua céac hop chit MA7, MA8, MA14, MA16, MA18
va MA19 duoc danh gia bang phuong phap YEP trong céac té bao FRT biéu hién bén
vitng ANO1 ngudi (Hinh 3.21). Két qua cho thay ca hai hop chat MA7 va MAS déu
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thé hién tac dung tc ché ANO1> 99% & ndng d6 25 uM, thé hién & cuong do tin hiéu
huynh quang giam dan va mat hoan toan theo thoi gian sau khi dugc bd sung ATP
(Hinh 3.21A). Biéu hién cia ANO1 ¢ dong té bao FRT, FRT-ANO1 va PC-3 duoc
kiém tra bang Western blot va két qua cho thiy chi c6 bang dic hiéu véi ANO1 duoc
xac dinh & dong té bao FRT-ANO1 va PC-3. Pang chu ¥, trén dong té bao PC-3, hop
chat MA8 lam giam biéu hién ANO1 manh hon so v6i MA7, mirc do biéu hién cua
ANOL1 khi té bao duoc xt Iy voi MA7 hoic MA8 déu giam so véi nhom ddi ching.
O ndng do 10 pM, biéu hién MAS &c ché biéu hién ANO1 thap hon c6 ¥ nghia théng
ké khi so sanh véi nhém dbi chung (P < 0.01). O cuing ndng d6 nay thi su khac biét
khong ¢ ¥ nghia thong ké giira mau xir Iy véi MA7 va mau d6i ching (Hinh 3.21C).

A ATP+I
\d MA7
3 MAS
| =
[
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(%]
8
SR
o
? 1 s inactive
Time —» compounds
PC-3 100
3 f f | &5 60
ANO1»> | -— g ANOTr| WD MM weei | S G
| | O 40
- - — e 20{,
B-actine |  ———— B-actine| o em—— | <=20 I:_I:|
A N % N Am 0
QQ- ‘\O QO Control MA7 MAS Ma7 O 10 0 (uM)
<X Mas 0 0 10 (uM)
QQ-

Hinh 3.21. Phét hién cac chdt c6 tac dung rrc ché ANOL.

Céc hop chit MA7, MA8 va MA14 tc ché kha niang séng cua té bao PC-3,
Vi ICso lan luot 12 8.89 + 0.17, 7.29 + 0.20 va 1.60 + 0.05 so véi dbi ching duong,
capecitabine. Trong s6 cac chat ndy, MAS lam ngin chan manh hoat dong caa kénh
ANO1, giam murc d biéu hién protein ANO1 trong té bao va giam ca kha nang song
cua té bao PC-3 nén duoc chon dé nghién ctu sau hon.

3.5.3.2. Tdac dung vrc ché c6 chon loc ANOI ciia MA8

Pé khao sat tac dung wrc ché kénh ANO1 clorua ciia MAS, dong dién trén mang
dinh dugc do trén cac té bao FRT biéu thi ANO1 nguoi. Két qua duoc thé hién &
Hinh 3.22. Két qua cho thay hop chat MAS c6 tac dung &c ché manh déng ké dong
dién ANOI clorua, dugc kich hoat bai ATP vai ICso 12 2.64 pM. Bé quan sét tc dung
cia MAS8 1én con dudng tin hiéu canxi, cac té bao FRT thém vao chat chi thi canxi
huynh quang, Fluo-4. Tién xi Iy MA8 khong lam thay d6i dang ké sy gia ting nong
d6 canxi trong té bao do ATP gay ra. Bé danh gia tac dung anh huéng 1én kénh clorua
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khac cua MAS8, dong dién mang dinh dwgc do bang bo diéu khién truyén qua mang
soi (cystic fibrosis transmembrane conductance regulator, CFTR) trén té bao FRT
biéu hién & nguoi. Két qua 1a MAS thé hién tac dung wc ché tdi thiéu ddi vai hoat
d6ng cua kénh CFTR & ndng do 30 uM cho thy su wrc ché hoan toan ANO1.

A MAS [uM B
[uo ] 100
5 80
1 1 5 60
S £ 40
1 R
3 3 20
0
10 ; : . )
AP 0 e 01 1 10 100
Mas[uM]
C D Mas [uM]
Mas[uM] 10 30 CFTR,,-172

0 ! [

e
2 . 10 o
) =3
(&1 \, o
e L
s =
=] o
3
wn
= 2
b1
o
=
w forskolin

ATP

Hinh 3.22. T4c dung rrc ché c6 chon loc ciia MAS

3.5.3.3. Tdc dung irc ché ciia MA8 doi véi sy sinh truéng va di chuyén té bao trong
té bao PC-3 va CAL-27

Céc nghién ctu trude day da chi ra rang thuc phong toa ANO1 e ché su sinh
truong té bao cua té bao ung thu tuyén tién liét di cin va té bao ung thu biéu mo tuyén
vay miéng. Trong nghién ctu nady, MA8 gay ra sy giam dang ké biéu hién protein
ANOL1 trén dong té bao PC-3 va CAL-27, mirc do giam biéu hién ANOL ti 1¢ nghich
v6i nong do MAS. Biéu hien ANO1 giam manh nhat khi MA8 & nong do 10 uM dbi
Vi ca 2 dong té bao PC-3 va CAL-27 (Hinh 3.23 A va B). Ngoai ra, MAS lam giam
dang ké kha nang séng cua té bao trong té bao PC-3, CAL-27 va giy doc té nhe o té
bao ANO1 KO (Hinh 3.23 C va D). Pang chu y, MA8 khong anh huong dén kha
nang séng cua té bao ANO1 KO PC-3 ¢ nong do 3 uM cho thay tac dung gay doc té
bao c6 y nghia trén té bao PC-3 biéu hien ANO1. MAS ciing lam giam manh kha
nang séng cua té bao CAL-27 biéu hién ANO1, nhung khong phai trong té bao ANO1
KO CAL-27.
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Hinh 3.23. Anh hwéng ciia MAS8 doi véi mike d biéu hign cia protein
ANO1 va khd ning séng cia té bao trong té bao PC-3, CAL-27.

Pé xac dinh MA8 ¢6 tic ché sy di chuyén cua té bao ung thu hay khong, thi
nghiém chita lanh vét thuong duoc thyc hién tiép trén cac dong té bao PC-3 va CAL-
27. Két qua cho thay biéu hién cao ANO1. MA8 & nong d6 1, 3 va 10 uM tc ché
manh su di chuyén cua céc té bao PC-3 lan luot 12 31.3, 68.0 va 88.3 %, té bao CAL-
27 lan luot 12 31.8, 64.0 va 87.5 %.

3.5.3.4. Anh huéng ciia MA8 dén su tang hoat dong Caspase-3 va su phan tach PARP
trong cdc té bao PC-3 va CAL-27

Sy trc ché dugc 1y dbi véi protein ANO1L gay ra qua trinh apoptosis & céc té
bao ung thu khac nhau. Dé kiém tra xem MAS c6 gay ra apoptosis & cac té bao PC-
3 va CAL-27 biéu hién miac ANO1 cao hay khong, tac dong cia MAS I1én hoat dong
cuia caspase-3 va su phan cat PARP di duoc quan sat thay trong cac té bao nay. Két
qua cho thdy MAS 1am ting manh cac té bao dwong tinh voi caspase-3 ¢ cac dong té
bao PC-3 va CAL-27 (Hinh 3.24 A va B). Hoat dong cua caspase-3 dugc tang 1én
dang ké boi MABS va thé hién sy phu thudc vao liéu luong trong cac té bao PC-3 va
CAL-27, su gia ting MAB8 gay ra hoat dong caspase-3 bi ¢ ché hoan toan bai AC-
DEVD-CHO, mét chét wrc ché caspase-3 dac hiéu (Hinh 3.24 C va D). Ngoai ra, xir
ly MAS8 lam ting dang ké PARP-1 bi phan cit trong céc té bao PC-3 va CAL-27.
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Hinh 3.24. Anh hwéng ciia MAS8 dén hoat déng ciia caspase-3 va sy phan
cit PARP trong té bao PC-3, CAL-27.

Céc bao cdo trude diy cho thay chat wc ché ANO1 c6 thé diéu chinh su tién
trién ciia ung thu thong qua diéu chinh giam ANO1 trong nhiéu loai té bao ung thu.
Cac chét irc ché ANO1 da lam giam kha nang séng cua té bao trong ung thu va, ung
thu biéu mo té bao vay & dau - cd va ung thu biéu mé té bao vay thuc quan (ESCC)
bang cach tc ché hoat dong cua protein kinase 11 phu thugc Ca2*/calmodulin ciing
nhu sy biéu hién thy thé yéu té tang truéng biéu bi Ngoai ra, su biéu hién qua muc
cia ANO1 con c6 tac dung thuc day sy phét trién cua khéi u bang cach kich hoat
duong truyén tin hiéu AKT/SRC/ERK1/2 qua trung gian EGFR hoic duong truyén
tin hiéu Ras-Raf-MEK-ERK1/2. Nhu vay, ANO1 cd thé 1a myc tiéu thudc tiém ning
quan trong trong diéu tri ung thu théng qua st dung cac chat ac ché ANO1 c6 thé

dem lai két qua kha quan 1am giam ting truéng cac khéi u 4c tinh.
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KET LUAN VA KIEN NGHI

KET LUAN

1. Tur 14 loai Mallotus apelta thu hai tai Ngoc Thanh, Phuc Yén, tinh Vinh Phuc,
sau khi xtr Iy ngam, chiét va tién hanh phan 1ap bang cac phuong phap sic ky va cac
phuong phap phd hién dai, dd c6 21 hop chit da dugc phén lap va xac dinh cdu tric
héa hoc. Cu thé la:

- 14 hop chat mai 1a (+)-malloapelta C (MA1a) va (-)-malloapelta C (MA1b),
(-)-malloapelta D (MA2a) va (+)-malloapelta D (MA2b), malloapelta E (MA3),
malloapelta F (MA4), malloapelta G (MA5), malloapelta H (MAG6), malloapelta |
(MAT), malloapelta Il (MAS8), malloapelta J (MA9), malloapelta K (MAL10),
malloapelta L (MA11) va malloflavoside (MA12). Trong d6 di sir dung hé thong
HPLC véi cot doi quang dé phan tach duoc 4 chat doi quang 1a MAla, MAlb va
MA2a, MA2D tir 2 hdn hop racemic. Cac hop chat nay déu la chat mai va xac dinh
dugc cau hinh tuyét d6i bang phuong phap pho CD thuc nghiém két hop véi phuong
phap tinh toan.

- 7 hop chat da biét, bao gdém: apigenin 6-C-B-D-xylopyranosyl-8-C-a-L-
arabinopyranoside (MA13), malloapelta B (MA14), schaftoside (MA15), apigenin-
7-O-p-D-glucoside  (MAL6), apigenin  7-O-f-D-apiofuranosyl  (1—2)-f-D-
glucopyranoside (MA17), blumenol C glucoside (MA18) va acantrifoside E (MAL19).

2. Bi nghién cau tac dung @c ché su phat trién té bao ung thu cua tat ca cac
hop chat phan lap duoc tir loai Mallotus apelta. Két qua thu dugc nhu sau:

- Hop chat MA14, MA2 va MA3 khang ung thu rat tét trén ca 4 dong té bao
PC-3, MCF-7, HT-29 va TOV-21G Véi ICsp < 5 uM. Bén canh d6, MA4, MA7 va
MAS8 ciing khang tét trén ba dong PC-3, MCF-7 va HT-29 véi 1Cso < 10 puM.

- Céc hop chat phan 1ap MA2, MA3 va MA14 duoc phat hién tc ché su phat
trién t& bao ung thu budng trang TOV-21G théng qua yéu t6 apoptosis va bat hoat
yéu t6 nhan NF-kB. Diéu nay duoc két luan duwa trén viéc 1am ting biéu hién cua céc
protein Bak, pro-apoptotic Bax, giam biéu hién protein Bcl-xL va khang apoptosis
survivin. Hon nira MA2 va MAS3 ciing lam giam muc d6 phosphoryl hda NF-«xB va
NF-«B tong, ddng thoi giam céc gen dich NF-kB, c-myc va cyclin D1.

- Ca hai hop chat MA7 va MA8 déu thé hién tac dung tc ché ANO1> 99%
trong cac té bao FRT & nong d6 25 uM. DPéang chu y, trén dong té bao PC-3, hop chat
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MAB8 Iam giam biéu hién ANO1 manh hon so v6i MA7. Biéu nay phu hop véi két
qua khao sat tac dung trc ché kénh ANO1 clorua va con dudng tin hiéu canxi. MAS
& noéng d6 10 uM ciing dugc két luan 1a giam su sinh truéng va di chuyén trong té
bao PC-3 va CAL-27, dua trén két qua thi nghiém véi céc té bao té bao ANO1 KO.
Ngoai ra MAS8 lam ting hoat dong caspase-3 va phan cit PARP, day la nhitng tin

hiéu cua qua trinh chét theo chuong trinh.

KIEN NGHI

Ca hai hop chat MA7 va MA8 déu giam qué trinh sinh truéng va di chuyén
trong té bao PC-3 v CAL-27, thong qua giam biéu hién ANO1. Ngoai ra MAS8 1am
ting hoat dong caspase-3 va phan cat PARP, xuc tién sy chét theo chuong trinh. Vi
vay, can c6 nghién ctru sau hon vé co ché tac dung cua hop chat MAS8 nham phat hién

tiém nang ung dung trong diéu tri ung thu.
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