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MO DAU

Ung thu 1a can bénh gdy ti 1€ tir vong cao va dang tr¢ thanh ganh
nang 16n tai cac quéc gia trén thé gidi, dac biét voi cac nude nghéo va cac
nude dang phét trién. Theo s6 liéu ctia T chirc nghién ctru ung thu qudc té
(Globocan), nam 2020 trén thé gidi co 19,3 triéu ca mic méi ung thu va 10
triéu ca ung thu tir vong, trong d6 Chau A chiém ty 1¢ mic méi cao nhét,
chiém 49,6% sb bénh nhan ung thu méic méi trén toan cau.

Tai Viét Nam, ung thu cling 1a loai bénh 1y dang ting nhanh va
ting cao. Theo théng ké ciia To chic nghién ciu ung thu qudc té
(Globocan), nam 2020 tai Viét Nam c6 khoang 182.563 ca ung thu moi
méc, gan 122.690 trudng hop tir vong va hon 353.826 nguoi dang phai
chung sdng véi cin bénh ung thu. Bén canh dé, theo nhiéu bao cao viém
va viém man tinh dugc xem 12 mot trong nhitng yéu t6 kich thich phat trién
khdi u ung thu. Cac nha khoa hoc da ghi nhan sy xuét hién cua nhiéu loai
té bao viém khac nhau ciing vdi sy gia tang cac cytokine viém trong vi moi
truomg khdi u. Boi vy viée tim kiém nhimg loai thudc/duoc chit méi dic
trj khang u, khang viém ciing nhu hd trg diéu tri hodc hd trg phong bénh 1a
hét sirc can thiét va cip bach. Mic du trong y hoc hién dai dd co nhimng
budc phat trién trong viée tong hop céac loai thude diéu tri bénh ung thu,
bénh viém, nhung t6i nay chua co thudc nao duoc cho 13 hoan toan hiéu
qua va an toan.

Thuc vat va cac san phdm (hoat chat) ¢ ngudn goc thuc vat hién
van duge xem 1a ¢6 hiéu qua va phu hop trong diéu tri, kiém soat bénh ung
thu. D6 1 do cac hop chat thién nhién c6 ddc tinh thip, c6 kha ning dung
nap tbt trong co thé sinh vat, c6 kha nang diét cac té bao u, bao vé dugc té
bao lanh. Cac nghién ctru cho thdy cac chét chuyén hoa thir cip chiét xuét
tir thuc vat (rc ché té bao ung thu thong qua chdng ton thuong DNA, kich
hoat cac enzym gay apoptosis thong qua viéc tc ché cac con dudng truyén
tin hiéu nhu: con duong RAS-ERK, con dudng tin hi€u c-Met, con duong
tin hiéu PI3K/Akt, con duong ty thé v.v. Vi vy, ngay nay, hau hét cac
cong trinh nghién ctru tim kiém cac loai thudc ung thu hay khang viém
méi déu hudng vao thuc vat va cac hop chét thién nhién c6 ngudn gbe tir
thuc vat.



Viét Nam 1a dit nudc c6 ngudn tai nguyén cdy thude vo cing da
dang va phong pht, phan bé trén toan lanh tho. Theo théng ké nam 2016,
Viét Nam c6 khoang 5117 loai va dudi loai thyc vat bac cao duoc sir dung
lam thudc chita bénh trong dan gian. Didu nay cho thiy tiém ning to 16n
ctia ngudn duoc liéu Viét Nam co thé sir dung trong nghién ctru sang loc
dé tim ra nhitng chét c6 hoat tinh duoc hoc quy hiém, trong do6 cé cac chit
khang u va khang viém moi c6 hi€u qua cao, it hodc khong gay ra cac phan
tmg phu. Trong s6 nhitng loai d& duoc phat hién, loai Tam bop (Physalis
angulata) va Thu Iu nhé (Physalis minima) thudc chi Physalis 1a nhiing loai
dugc sir dung nhiéu trong cac bai thudc Dong y dé diéu tri bénh trong d6
c¢6 cac bénh 1y viém va ung thu. Trong nhiing nim gan day, & Viét Nam
cling da c6 mot s6 nghién ctru khoa hoc vé phéan 1ap va xac dinh cau tric
héa hoc cua cac hop chét co hoat tinh sinh hoc cua loai P. angulata va P.
minima d3 duoc cong bd. Tim hiéu vé thanh phan hoa hoc va hoat tinh
khang u, khang viém cua hai loai nay s& bd sung ngudn co s& khoa hoc cho
viéc sir dung trong qué trinh hd trg, diéu tri nhimg cin bénh nay.

Xuét phat tir nhitng 1y do trén, chung t6i tién hanh thuc hién d& tai
nghién cuu “Nghién ciru hoat tinh khdng viém va khdang ung thw ciia
mot so hop chit phin lip tiv hai loai Tam bdp (P. angulata) va Thi It
nhé (P. minima), ho Ca - Solanaceae”. Két qua nghién ciru ctia dé tai s&
dong gop vao viée danh gia hoat tinh khang t& bao ung thu, khang viém
tiém nang cua cac dich chiét, phat hién cac hop chét tinh khiét c6 tac dung
hd trg, diéu tri cac bénh Iy viém va ung thu dugc tach chiét tir loai P.
angulata va P. minima phan bd ¢ Viét Nam. Céc két qua cuia dé tai 1a co so
khoa hoc, gop phan giai thich v& hoat tinh khang u va khang viém cia cac
bai thudc trong dan gian, nang cao gié tri sir dung cua cac loai ciy nay.

Muc tiéu dé tai luin 4n

1. Phan lap va xac dinh ciu trac cu tric hoa hoc cia mot sé hop
chat tir 02 loai Tam bop (P. angulata) va Thu lu nho (P. minima) thudc chi
Physalis ¢ Viét Nam;



2. Phat hién cac hop chét ¢ hoat tinh khang viém va khang ung
thu tiém nang tir 02 loai thuc vat nay 1am co s& cho cic nghién ciu vé
dugc 1y tiép theo.

Doi twong nghién ciru

Dbi twong nghién ctru ctia dé tai 1a hai loai thudc chi Physalis: Loai
tam bop (P. angulata) duoc thu hai tai tinh Thai Binh va lodi Tha lu nho
(P. minima) dwoc thu héi tai tinh Thira Thién Hué.

Noi dung luin 4n bao gdm

1. Sang loc cac hoat tinh khang viém va khang ung thu tir cac dich
chiét cua hai loai P. angulata va P. minima thudc chi Physalis ¢ Viét Nam.

2. Xéc dinh céu trac héa hoc cia cic hop chat phan lap dugc tir
cac dich chiét tiém ning cua hai loai P. angulata va P. minima thudc chi
Physalis & Viét Nam.

3. Panh gia hoat tinh e ché NO dinh hudéng khang viém cua céc
hop chit duoc phan lap.

4. Panh gia hoat tinh khang ung thu ctia cac hop chat dwoc phan lap.

CHUONG 1. TONG QUAN

1.1. M@t vai nét vé viém va ung thw

1.2. So lwgc vé chi Physalis

1.2.1. Déc diém thuec vit chi Physalis

Chi Physalis thuoc ho Ca (Solanaceae), bo Ca (Solanales), 16p thuc vat
hai 14 mam (Magnoliopsida), nganh thuc vat ¢6 hoa (Magnoliophyta). O Viét
Nam, chi Physalis ¢ 5 loai 1a Physalis angulata (tim bop, lu lu cai), Physalis
alkekengi (thu 10 kiéng), Physalis peruviana (thd It 16ng), Physalis cordata Mill
(Tam bép I4 hinh tim) va Physalis minima (thtl 10 nho).

1.2.2. Thanh phén héa hoc va hoat tinh sinh hoc ciia chi Physalis

Vé thanh phan hoa hoc thi 16p chat chinh cua chi Physalis la cac
withanolides, réi dén cac labdane diterpene, cic sucrose ester, cic
flavonoid, cac ceramide va mot sd chat khac. Cac loai thudc chi Physalis



da dugc chimg minh ¢6 tac dung: khang ung thu, khang viém, giam dau,
ha sdt, chong tiéu duong, khang khudn, khang lao, khang ky sinh tring sot
rét va didu hoa mién dich.

1.2.3. Gidi thi¢u vé loai Tam bop (P.angulata)

1.2.4. Gidi thi¢u vé loai Thit It nhé (P.minima)

CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twgng va vat liéu nghién ciru

2.1.1. Méu lodi Tam bép (P.angulata): Puoc thu hai tai huyén
Tién Hai va huyén Pong Hung tinh Thai Binh vao thang 8 nam 2015.

2.1.2. Mdu loai Thix i nhé (P.minima): Puoc thu hai tai xa
Huong Hoa, huyén Nam Pong, tinh Thira Thién Hué vao thang 9 nam 2018.

2.1.3. Vit ligu nghién citu: Cac dong té bao: Dong RAW 264.7;
Céc dong té bao ung thu ¢ nguoi: SK-LU-1 (Ung thu phoi), A549 (Ung
thu phdi), HeLa (Ung thu ¢6 tir cung), PANC-1 (Ung thu tuy), HepG2
(Ung thu té bao gan) va MCF7 (Ung thu vi1).

2.1.4. Hod chit sit dung trong nghién ciru

2.2. Phuong phap nghién ciu

2.2.1. Phwong phdp xir Iy tao dich chiét metanol va cac cao phan
doan ciia cdc mdu P. angulata va P. minima

Mau thuc vat sau khi thu hai dugc loai bo rira sach, phoi ¢ nhiét do

phong, siy kho & nhiét d6 50-60°C sau d6 dem nghién nho thanh bot kho.
Bt kho nay dugc ngdm chiét v&i methanol véi su hd tro cta thiét bi chiét
siéu am. Dich chiét dwoc thu lai, loc qua gidy loc rdi tién hanh cat thu hoi
dung moi bang thiét bi cit quay dudi 4p suit giam thu duoc cao chiét
methanol chita hau hét cac hop chét c6 trong miu nghién ciru. Cao methanol
dugc hoa vao nudc va chiét phan bd 16ng 1ong 1an lugt véi cac dung moi
diclomethane va ethyl acetate c6 do phan cuc ting dan dé tach chiét mau
thyc vat tir loai P. angulata va P. minima. Quay cat loai bo dung méi dudi
ap suat giam thu dugc cac cao chiét twong mg.



Bdng 2.1. C4c cao chiét tir loai P. angulata va P. minima

Ki higu cdc cao chiét phin doan
P. angulata P. minima
Cao (MeOH) tong PA PM
Dichlomethane PAD PMD
Ethyl acetate PAE PME
Cao nude PAW PMW

2.2.2. Phwong phdp phén lap céc hep chat tir loai P. angulata
2.2.2.1. Tao cao chiét methanol va c&c cao chiét phdn doan tir 10ai

P.angulata

Phén doan

Phiysalis angulata
( 2.0 ke bt khd)

Methanol, 30°C

Utrasounic, 3L x 5 lit

Cao Methanol
(20 g)
Phin tén trong (1.5L) nude va dem chidt long 16ng lin oot voi
w6i cée dung méi dichloromethan va etyl axetat

Cao Dichloromethane Cao Ethyl acetate Cao nwéc
(PAD, 24.5 g) (PAE, 46 g) (PAW, 61.0 g)
Hinh 2.1. So d6 diéu ché céc cao chiét tir loai P. angulata
2.2.2.2. Chiét xudt, phan ldp cac hop chdt tir cao chiét PAD cua

loai P. angulata

Cao Dichloromethane

Silica gel c.c
D

M 1001~ 1100
PADL PAD2 PAD3 PAD4 PADS
Silica gel c.c silicagel cc RP1E
DM 201 DM: 151 MW 21
| [ [ I 1 [
PAD2a PAD2b PAD2c PAD3a  PAD3b PAD3c PAD3d  PAD3e PADSa PADSH PADSC
RP1Gce RPlbce Silica gel c.c.
DM 181 MW 21 DIM: 1071
PADIal PAD2a2 PAD2a3 PADZcI PADdel
RF 18 cc Silicagel e Silica gel c.c. RP18ce Silica gel c.c Silica gel c.c Silieagelce | Silicagel e RPi§ce
W11 DiA: 101 DIAST MW [Darisn DiA: 871 DiA: 311 DA 61 AW 11
[ 1 [ 1 1 [
PAIZ PA7 PAS PA2 PAG PALS PA9 PAL3 PAL4 PA3 PAILL PALD PA4 PAS
(4.0 mg) (100 mg)| | (4Omg | (FOmg |E40mg (5.3 mg) (6.5 mg) (120 mg)  |(10.7 mg) (A70mg) | (70 mg) | | (4.1mg) ||(11.0 mg) | (9.0 mg) | PADSCH
Silica el c.c
DAMW. 311001
PAL
(8.0 mg)

Hinh 2.2. So d6 phan lap cac hop chét tir cao chiét PAD ciia loai P. angulata



2.2.3. Phwong phdp phén Iap cac hep chat tir loai P. minima
2.2.3.1. Tao cao chiét methanol va cac cao chiét phdn doan tir 10ai

P. minima

Physalis minima

(2.6 kg bt khd)

Methanol, 50°C

Utrasounic, 3L x 4 lit

Cao Methanol

(150.0 g

Phin tan trong (1.5L) nudc va dem chiét phin 16p lin lugt vér véi

cac dung méi m-hexan, dichloromethane va etyl acetate

Cao Dichloromethane Cao Ethyl acetate Cao nuéc

(PMD, 15 g) (PME, 8 g) (PMW, 54 g)

Hinh 2.3. So dd diéu ché cac cao chiét tix lodi P. minima
2.2.3.2. Chiét xuat va phan ldp cac hop chat tir cao chiét PMD va
PME cua loai P. minima

Cao Dichloromethane
(PMD. 15.0 g)

Silica gel c.c
D/M: 100/1 ~ 0/100

PMD1 PMD?2 PMD3 PMD4 PMDS
Silica gel c.c.
| D/M: 20/1 ~ 0/100

PMD4a PMD4b
RP18 c.c. RP18 c.c.
AMW: 211 MW :1/1
PMD4al PMD4a2 PMD4b1 PMD4b2
RP18 c.c.
L. AW 201
Silica gel c.c. RP1& cc.
D/M: 2071 DM 1g1 FMD4b2.1
Silica gel c.c.
‘ D/M: 20/1
PM1 PM2 PM3
(40 .0mg) (20.0 mg) (50.0 mg)

Hinh 2.4. So d6 phén lap cac hop chét tir cao chiét PMD cua loai P. minima



Cao ethyl acetate
(PME. 8.0 g)

Silica gel c.c
DvM: 20/1 - 0/100

PME1 PME2 PME3 PME4 PMES
RP18 c.c.
MW: 1/1.5
PM5 ‘
@0 mg) PMESa PMBESb
Silica gel c.c. Silica gel c.c.
DA 21 D/M: 12/1
PM4 PM6
(15 mg) (8.0 mg)

Hinh 2.5. So d6 phan 1ap cac hop cht tir cao chiét PME cua loai P. minima

2.3. Phuong phap xac dinh ciu tric hoa hoc cac hgp chit

2.3.1. Phwong phéap sic ky ding dé phan ldp cac hep chat tir
mau theec vt

2.3.2. Phwong phdp pho cong hwéng tir hat nhan

2.3.3. Phwong phdp pho khoi lwong

2.3.4. Phwong phap do d¢ quay cuc [a]D

2.4. Phuwong phap danh gia hoat tinh sinh hoc

2.4.1. Phwong phdp nuéi cdy té bao in vitro

2.4.2. Phwong phdp danh gid hoat tinh gdy djc té bio ung thuw

2.4.3. Phwong phdp xdc dinh khd néng ikc ché sin sinh NO ciia
16 bao sir dung té bao dai thuwc bao RAW 264.7

2.4.4. Phuwong phap Western Blot

2.4.5. Phuong phdp danh gid tic dong cam irng apoptosis

2.5. Phuong phép phin tich thong ké

CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua sang loc hoat tinh trc ché sy sin sinh NO trong té
biao RAW 264.7 va hoat tinh giy ddc té bao ciia loai P. angulata va
P.minina
3.1.1. Két qua sang loc hoat tinh irc ché sw sin sinh NO trong té
biao RAW 264.7 ciia cdc cao chiét phan lap tiv loai P.angulata va P.minina
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PA: Cao methanol tong PAE: Cao ethyl acetate

PAD: Cao dichlomethane . PAW: Cao nucce
L-NMMA: D6i chimg duong

Hinh 3.1. Kha ning tc ché san sinh NO ctia cic cao chiét phan 1ap tir loai P.
angulata thong qua gia tri ICsp (Mg/mL)

Céc cao chiét PA, PAD, PMW va PAE phan 14p tir loai P. angulata
duoc danh gia kha niang (e ché san sinh NO & nong d6 20 pg/mL va két qua
cho thdy cac cao chiét PAD, PMW va PAE c6 kha ning tic ché >50% su san
sinh NO trong té bao RAW264.7. Céc cao chiét nay duoc tiép tuc thi nghiém
& cac nong do khac nhau dé xac dinh gia tri ICs. Két qua nghién ciru cho
théy, cao chiét PAD ¢6 tac dung trc ché san sinh NO manh nhét so véi cac cao
chiét PAE va PAW.
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PM: Cao methanol téng PME: Cao ethyl acetate
PMD: Cao dichlomethane PMW: Cao nuée
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Hinh 3.2. Kha ning trc ché san sinh NO cta cac cao chiét phan 1ap tir loai P.
minima thong qua gia tri ICso (Ug/mL)



bbi véi loai P. minima, bflng vi€c so sanh gia tri ICsy clia cac cao
chiét co thé thdy mirc hoat tinh {rc ché san sinh NO ting dan theo thir ty:
PMW <PME <PMD<PM, twong tmg v&i gia tri ICs, giam dan.

3.1.2. Két qud sang loc hoat tinh gdy djc té bao ciia cdc cao chiét
tir hai loai P. angulata va P. minima
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PA: Cao methanol tong PAE: Cao ethyl acetate
PAD: Cao dichlomethane PAW: Cao nuéc Ellipticine: Bdi chimg duong
Hinh 3.3. Gi4 tri ICs trong thir nghiém hoat tinh gay doc t& bao ung thu
dong A549 cuia cac cao chiét phan 1ap tir loai P. angulata
Nhu vay, ¢ loai P. angulata, mau cao chiét PA khong thé hién hoat
tinh gy doc té bao trén ca ba dong té bao thir nghiém va cao chiét PAD
thé hién hoat tinh gdy doc té bao manh nhat.
60

50

PMD PMW Ellipticine

PM: Cao methanol tdng PME: Cao ethyl acetate
PMD: Cao dichlomethane PMW: Cao nuéc Ellipticine: Bi chimg duong
Hinh 3.4. Gia tri ICs, trong thir nghiém hoat tinh gy ddc té bao ung thu

dong A549 ciia cic cao chiét phan 1ap tir loai P. minima
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Két qua & hinh 3.4 cho thdy hoat tinh giy doc té bao ciia cac cao
chiét PMD va PME thé hién hoat tinh gay doc té bao ung thu trén cac dong
thir nghiém 12 manh hon so véi cac cao PMW va cao tong PM.

3.2. Két qua xdc dinh cdu tricc héa hoc ciia cdc hop chit phéin
lgp tir loai P. angulata va P. minina

3.2.1. Két qua xic dinh cAu tric héa hoc clia cic hop chit
phéan lap tir loai P. angulata

PA13 PA14 PA15

Hinh 3.11. C4u trac hoa hoc cuia cac hop chat phén 1ap tir loai P. angulata
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3.2.2. Xdc dinh cdu triic héa hoc ciia cdc hop chit phén lgp tiv logi

P. minima

PM1 PM2 PM3

PM4 PM5 PM6

Hinh 3.12. Céu trac hoa hoc cua cac hop chat phan 1ap tir loai P.minima

3.3. Két qua danh gia hoat tinh trc ché sinh NO dinh huwéng
khang viém va giy ddc té bao ciia cic hop chét phan lap tir loai
P. angulata

3.3.1. Két qua danh gia hoat tinh rc ché sinh NO dinh huéng
khang viém ciia cic hop chit phén lap tir loai P. angulata

Bdng 3.4. Két qua danh gia hoat tinh trc ché sy san sinh NO trong
té bao RAW 264.7 ciia hop chét phan 1ap tir P. angulata

Stt Tén hop chat Ki hiéu ICso (M)
1 physalucoside A PA1 2,69+0.17
2 physagulin J PA2 *

3 Withaminimine PA3 69,6+4.5
4 Physagulin N PA4 *
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5 physagulin K PA5 *

6 physagulin P PAG *

7 physagulin L PA7 > 100

8 physagulin M PAS8 > 100

9 physagulin B PA9 0,24 +0.09
10 Physagulide Q PA10 0,57 +0.18
11 (20S, 22R)-15a-acetoxy-5a-chloro- PAll 0,68 £ 0.02

6p,14p-dihydroxy-1-oxowitha-2,24-
dienonide

12 physagulin Q PA12 *

13 physalin F PA13 1,06 + 0,68
14 physalin B PA14 0,28 £0,10
15 physalin G PA15 3,74+£0,29

L-NMMA 7,84 £ 0,87

Ghi chii: * gdy chét té bdo thir nghiém RAW264.7.

15 hop chat phén lap tir P. angulata duoc khao sat hoat tinh trc ché
su san sinh ra NO trong té bio RAW 264.7. Két qua thir nghiém cho thay
cac hop chit PA2, PA4, PA5, PA6 va PA12 c6 tinh ddc cao, gy chét té bao
thir nghiém ¢ ndng d6 nghién ciru nén khong thé hién rd hoat tinh trc ché san
sinh NO Trong khi d6, hop chat PA7 va PA8 khong c6 tac dung tc ché su
san sinh NO voi gia tri ICso > 100 pM. Cac hop chit PA9, PA10, PA11,
PA13, PA14 ¢6 tac dung tc ché rit manh sy san sinh ra NO trong té bao
RAW 264.7 véi gia tri ICs, tir 0,24 + 0,09 dén 1,06 + 0,68 pM so v6i chit
dbi chimg dwong L-NMMA (ICs = 7,84 + 0,87 uM). Thé hién hoat tinh
niang tc ché sy san sinh NO yéu hon 1a cac hop chiat PA1, PA3 va PA15
voi gid tri ICs lan luot 14 2,69 + 0,17; 69,6 + 4,5; 12,5 + 1,70, va 3,74 +
0,29 pM. Két qua nay cho thiy cac hop chat PA9, PA10, PA11, PA13,
PA14 c6 hoat tinh (rc ché manh sy san sinh NO do LPS tao ra trong céc té
bao RAW 264.7 khi bi gay viém.
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3.3.2. Két qua ddinh gid hoat tinh cim teng enzyme iNOS va
COX-2 ciia hop chit PAI13 va PAI4 phin lgp tir loai P. angulata
A B
INOS -aee iNOS L LR L

C0X-2 - COX2 - e e o

Tubulin - - Tubulin O S

PhysalnFOD) - - 01 03 10 30 PhysalimB(d) - - 001 01 03 10
LPSGpgml) - - + + + +  LPSGpgml) - -+ + 4+ 4

Hinh 3.18. Tac dong trc ché biéu hién protein iNOS, COX-2 cta hop chit
PA13 (A) va PA14 (B) trong céc t€ bao RAW 264.7 da cam tng viém
bang LPS

Dir liéu trong Hinh 3.18 cho thay céc protein iNOS va COX-2 hau
nhu khong thé phat hién dugc trong cic t& bao RAW 264,7 khi khong
duogc kich thich vai LPS. Tuy nhién, sau khi té bao RAW 264.7 bi kich
thich viém bang LPS, mic biéu hién protein cia iNOS va COX-2 da tang
1én 5 rét. Mat khac, khi ting ndng d6 PA13 tir 0,1 uM dén 3,0 pM va
PA14 tir 0,01 uM dén 1.0 pM da khién ndng do protein ctia hai enzyme
iNOS va COX-2 trong té bao bj giam di dang ké. Mit khac, trong thoi gian
i véi LPS (1 pg/ml) biéu hién cia protein tubulin khong thay d6i. Piéu
nay cho thy rang ca hai hop chat PA13, PA14 c6 thé diéu chinh giam sy
biéu hién iNOS va COX-2 do LPS giy ra ¢ cip do dich ma.

3.3.3. Két qua ddnh gid hoat tinh trc ché mot sé dong té bao
ung thw ciia cdc hop chit phén lip tir loai P. angulata

Bdng 3.5. Két qua dénh gia hoat tinh gay ddc té bao ciia 15 hop
chat phan 1ap tir cao chiét PAD cua loai P. angulata
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Stt Tén hep chat Ki I1Cso (UM)
hi¢u A-549 HelLa PANC-1
1 physalucoside A PAl > 100 > 100 > 100
2 physagulin J PA2 8,27 £0,97 > 100 > 100
3 Withaminimine PA3 11,8 + 2,06 > 100 34,06 2,08
4 physagulin N PA4 > 100 > 100 > 100
5 physagulin K PAS5 > 100 > 100 > 100
6 physagulin P PAG6 13,47 +2,73 > 100 20,23 +1,38
7 physagulin L PA7  2154+132 > 100 6.30£1,19
8 physagulin M PA8 17,47 +2,37 > 100 3,18 +£0,12
9 physagulin B PA9 > 100 > 100 > 100
10 physagulide Q PA10 > 100 > 100 > 100
11 (20S, 22R)-150-acetoxy-50- ~ PA11  1,03+0,09 29,89+1,15 11,53+0,36
chloro-6p,14B-dihydroxy-1-
oxowitha-2,24-dienonide
12 physagulin Q PA12 > 100 > 100 > 100
13 physalin F PA13  0,68+0,05 0,23 +0,03 > 100
14 physalin B PA14 0,95+0,04 13,84 1,27 12,77 £1,07
15 physalin G PA15 6,88 + 2,41 > 100 > 100
Etoposide 2,68 + 0,89 3,29 £ 0,05 0,08 £0,11

Két qua trén cho thiy cac hop chit PAL, PA4, PA5, PA9, PA10,
PA12 khong thé hién hoat tinh gay doc té bao trén ca 3 dong té bao ung
thu thir nghiém. Cac hop chat PA2, PA3, PAG, PA7, PA8, PA11, PA13,
PA14 va PA15 c6 tac dung gay doc doi véi dong té bao A549. Cac hop
chat con lai hdu nhu khong thé hién tac dung giy doc voi dong té bao nay
(ICso > 100 pM). Ddi voi dong té bao ung thu HeLa, hop chat PA11,
PA13 va PA14 ¢6 tac dung gay doc manh. Cac hop chét con lai xem nhu
khong gay doc voi dong té bao HeLa véi gia tri ICs, > 100 pM. Ngoai ra,
cac hop chit PA3, PAG, PA7, PA8, PA11, PA14 thé hién hoat tinh gy



15

doc dang ké d6i voi dong té bao PANC-1. Két qua dénh gia hoat tinh gay
doc t& bao cho thay cac hop chit PA2, PA3, PA6-PAS, PA1l, PA13,
PA14, PA15 phan lap duoc tir loai P. angulata 13 cac hop chat co tiém
ning va can duoc nghién ctru sdu hon vé co ché dé dinh huéng tmg dung
Iam sang.

Khi phan tich cac phd cho thay hop chat PA7 va hop chat PA3 ¢6
cAu tric tuong tu nhau, ngoai trir su xuét hién thém mot lién két d6i & vi tri
C4-C5 trong PA7 d3 din dén hoat tinh gy doc té bao trén cac dong té bao
ung thu A549 va PANC-1 cia PA7 va PA3 thay doi khac nhau.

Hop chat PA8 thé hién hoat tinh gay doc té bao trén dong té bao
A549, PANC-1 va khong c6 hoat tinh gy doc té bao HeLa.

Hop chat PA11 thé hién hoat tinh gy ddc té bao trén cac dong ung
thu thir nghiém do & vi tri 5 xuat hién mot nguyén tir C1 didu nay lam ting
hoat tinh gay doc té bao cua hop chat PA11.

Sy xuat hién cau hinh epoxy 1a 5B,6p-epoxy, lién két d6i & vi tri
C-5, C-6 va su thay thé nhém hydroxy tai C-6 thay cho cau néi 5p,6p
epoxy ctia PA13 c¢6 anh huéng 16n dén hoat tinh giy doc té bao. Hop chit
nay thé hién hoat tinh manh trén 2 dong té bao ung thu A549 va Hela.
Trong khi hop chat PA14 c6 hoat tinh trung binh trén ca 3 dong té bao ung
thu thir nghiém va hop chat PA15 chi thé hién hoat tinh gy doc trén dong
té bao ung thu A549.

3.3.4. Két qua danh gid cim itng apoptosis ciia hop chit PA6
trén dong té bao ung thuw phéi (A549)

3.3.4.1. Xdc dinh khd ndang cam img apoptosis nho nhuém nhén té
bao voi Hoechst 33342

Bdng 3.6. Phan tram té bao c6 ngung tu hodic phan manh nhan dudi
tac dong cuia hoat chat PA6

% té bao c6 hinh thai nhin bi apoptosis

PA6 PA6 PA6 Camptothecin  Ddi chirng
(Gpg/mL) (10pg/mL) (15 pg/mL) (0,5 pM) )

4,89+0,91 7,36%1,76 16,01+2,26 23,21+3,24 3,79+1,03
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Pbi chimg am PAG (5 pg/mL) PA6 (10 pg/mL)

PAG6 (15 pg/mL) Camptothecin (0.5 pg/mL)

Hinh 3.19. Hinh anh té bao A549 dugc nhudm Hoechst 33342

dudi tac dong cua PAB ¢ cac ndng do khac nhau

Khi ting nong d6 chat thir PA6 tir 5 pg/mL 1én 15 pg/mL thi sb
lwong té bao apoptosis ting tir 4,89% 1én 16,01% (bang 3.6). Piéu nay c6
nghia kha ning cam tng gdy cd dic nhan cua hop chat PA6 phu thudc
ndéng d6. O mau ddi chimg dwong camptothecin, t& bao c¢6 sy phan manh
va ¢6 didc o nhan rat rd rét. Trong khi té bao ddi chimg am thi c6 nhan bat
thudc nhuém mau sang, tron va déng nhit. Nhu vay & thir nghiém nay, hop
chat PAG cho thiy kha ning cam tng apotosis va lam thay doi hinh thai té
bao ung thu thir nghiém.

3.3.4.2. Xac dinh khd ndng cam img apoptosis ciia PA6 bang
phuwong phap Flowcytometry

Hop chét PA6 tai ndng do 5 pM, 10 uM va 15 uM thé hién kha
ning cam g apoptosis & cac giai doan sém va mudn trong té bao A549

sau 24 gid i mau.
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Bang 3.7. Ti Ié té bao apoptosis dudi tac dong cua PAG

% tébhao % té bao

" % té bao apoptosis  apoptosis % te bao
Mau thi nghiém ] hoai tir
song (Q2-3) som muon (Q2-1)
(Q2-4) (Q2-2)

bC 93,42 6,42 0,11 0,06
PAG6 (5 pg/mL) 88,86 9,83 1,07 0,23
PAG6 (10 pg/mL) 85,78 13,52 0,50 0,20
PAG6 (15 pg/mL) 80,17 15,92 3,26 0,65
Camptothecin (0,5 M) 80.61 18,67 0,30 0,41

Semple2 [ P1 Sampled / F1

PEH

w0s 1072
PEH

ms 1072

108
103

10!
10!

2 ! 1?18 1072 o' P 1% 107?
FITC-H FITC-H

Té bao  v6i 0.5% DMSO  Tébao u véi mau PA7  Té bao u voi mau PAG
trong 48h (5 pg/mL) trong 48h (10 pg/mL) trong 48h

Sampled/ P1 Sample5/P1

1072
1072

Q2-1
0.65%

Q2-2
3.26%

PE-H
10°

PE-H
05

103

Q23 '624

Té bao & v6i mau PA6 Té bao u véi Camptothecin
(15 pg/mL) trong 48h (0.5 uM) trong 48h

Hinh 3.20. Tac dong cua PA6 & cac ndng do dén qua trinh apoptosis té bao
A549 sau 48h i mau sir dung Kit Annexin V/cell dead apoptosis

Két qua nghién ctru chi ra ring hop chat PA6 lam ting dang ké ti

1¢ t& bao apoptosis va phu thudc ndng do. Nhitng két qua nay da cho thiy

kha ning cam tmg va kich hoat qua trinh apoptosis ciia hop chit PA6, dic
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biét 1a trong giai doan sém apoptosis trong té bao A549 (dat 15,92%) va
cling c6 tac dong gy ché té bao theo dang hoai tir, mic du khong dang ké
(0,65%).

3.3.4.3. Nghién ciu hoat tinh cam 1mng apoptosis thdng qua enzyme
caspase 3
Bdng 3.8. Tac dong ciia PA6 dén kha ning sinh caspase 3 trong té bao A549

(Ty 1& cam tng caspase-3 khi xtr Iy PA6 trén dong té bao ung thu phoi
(A549) dat 1,30 1an (5 uM), 2,00 1an (10 pM), 2,59 lan (15 pM);
camptothecin dat 3,23 lan; **P<0,01; **%¥p<0,001)

Mau S6 1an kich thich caspase 3 Sai s6
s0 véi dbi chirng am

PA6 15 uM 2,59 ** 0,26

PA6 10 uM 2,00 **=* 0,06

PA6 5 uM 1,30 0,22
Camptothecin (0,5 uM) 3,23*** 0,06
Poi chirtng am 1,00 0,06

Két qua thir nghiém cho thiy hop chat PA6 co kha ning cam (g
cam (g apoptosis té bao ung thu A549 nhd san sinh caspase-3 voi sé 1an
kich thich ting 1an luot 13 2,59 1an, 2,00 1an va 1,30 lan so v&i dbi ching
am lan luot & néng do 15, 10 va 5 uM, mét cach tuong Ung. Chét dbi
ching duong camptothecine v6i hoat tinh caspase-3 ting 3.23 1an so v6i
dbi ching 4m va hoat dong 6n dinh trong thir nghiém (P<0,01). Diéu nay
chi ra rang hoat chat PA6 da kich hoat con dudng caspase dé cam tng hoat
dong cua qua trinh apoptosis trong cac t& bao A549 va sau d6 dan dén sy
{rc ché sy tang sinh

3.4. Két qua danh gia hoat tinh wc ché sinh NO dinh huéng
khang viém va giy doc té bao ciia cac hop chit phén lap tir loai P. minima

3.4.1. Két qud danh gid hoat tinh trc ché NO ciia cdc hop chit
phdn lgp tir loai P. minima
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Hoat tinh rc ché sinh NO dinh hudng khang viém cua cac hop
chat phan 1ap duogc tir loai P. minima duoc danh gia thong qua mé hinh té
bao RAW 264.7 kich thich bai LPS. Két qua danh gia hoat tinh trc ché sinh
NO dinh huéng khang viém cua cac hop chit phan 1ap duoc trinh bay &
bang 3.9 dudi day:

Bdng 3.9. Két qua danh gia hoat tinh trc ché sy san sinh ra NO
trong té bao RAW 264.7 ctia hop chat phan 1ap tir loai P. minima

Stt Tén hop chat Ki hiéu 1Cs0 (LM)
1 withanolide E PM1 0,15+ 0,02
2 withaperuvin C PM2 > 100
3 4B-hydroxywithanolide E PM3 NA
4 28-hydroxywithaperuvin C PM4 > 100
5 physaperuvin G PM5 70,25+2,43
6 4-deoxywithaperuvin PM6 > 100

L-NMMA 7,84 £0,87

NA: khéng xdc dinh dwpc do gdy chét té bdao thir nghiém
RAW264.7.

Két qua danh gia kha nang trc ché sy san sinh NO theo ndng do ciia
06 hop chét phan 1ap tir loai P. minima cho thiy, thé hién hoat tinh manh
nhét 1a hop chat PM1 véi gid tri ICs 12 0,15 % 0,02 pM, manh hon nhiéu
lan so v&i chat dbi chimg dwong L-NMMA (ICs, - 7,84 + 0,87 uM). Hop
chat PMS5 thé hién hoat tinh yéu voi ICs 12 70,25 + 2,43 uM. Cac hop chat
con lai xem nhu khong c6 hoat tinh do ICso > 100 pM (PM2, PM4) hoac
iy chét té bao thir nghiém (PM3).

Hop chit PM1 c6 tac dung tre ché sy san sinh NO 1a do trong céu
triic hoa hoc c6 mat cua nhom 5B,6B-epoxy tai vong B lam tidng hoat tinh
chéng viém. Hop chat PM2, PM4, PM6 khong c6 tac dung tic ché su san
sinh NO. Hop chit PM3 cho thiy doc tinh cao, gdy chét té bao thir nghiém.
Hop chit PMS5 c6 tac dung trc ché sy san sinh NO chon loc trén timg dong
té bao ung thu khac nhau.
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3.4.2. Két qua ddnh gid hoat tinh ikc ché mot sé dong té bao ung
thw ciia cdc hop chit phén ldp tir logi P. minima

Séu hop chat (PM1-PM6) phan 1ap duogc tir loai P. minima duoc
danh gia hoat tinh gy ddc cac dong té bao ung thu gan (HepG2), ung thu
phdi (SK-LU-1) va ung thu va (MCF7) theo phuong phap thir hoat tinh
gy doc té bao in vitro. Két qua danh gia hoat tinh gy doc té bao ciia cac
hop chit duoc trinh bay & bang dué6i day:

Bdng 3.10. Két qua danh gia hoat tinh gy doc té bao cua 6 hop
chat phén 1ap tir phan doan PMD va PME ctia loai P. minima

Stt Tén hep chit Ki ICso (UM)
higu HepG2 SK-LU-1 MCF7
1 withanolide E PM1 0,051 +0,004 0,056 +£0,003 0,059 + 0,006
2 withaperuvin C PM2 19,50 £1.75 14.65 + 0,82 11,74 +1,01
3 4p-hydroxywithanolide E ~ PM3 0,80 + 0,05 0,86 + 0,09 0,83+0,13
4 28-hydroxywithaperuvin C ~ PM4 >100 >100 >100
5 physaperuvin G PM5 >100 >100 >100
6 4-deoxywithaperuvin PM6 64,44 + 3,93 56,22 + 6,22 65,33 + 4,06
Etoposide 2,68 £ 0,89 3,29 £ 0,05 0,38 £ 0,02

Két qua danh gia cho thdy cac hop chat PM1 va PM3 thé hién hoat
tinh gay doc dong té bao ung thu gan (HepG2), ung thu phdi (SK-LU-1) va
ung thu vii (MCF7) rit manh. Cac hop chat PM2 va PM6 thé hién hoat
tinh yéu hon. Hai hop chat PM4 va PM5 véi gi tri ICso > 100 uM dugc
xem nhu khong c6 hoat tinh gdy doc déi voi cac dong té bao ung thu thir
nghiém. Két qua danh gia hoat tinh giy doc té bao cho thiy 2 hop chat
steroid thudc khung withanolde (PM1, PM3) phan lap dugc tir loai P.
minima 1a cac hop chét c6 tiém ning va can dugc nghién ctru sdu hon vé
co ché dé dinh hudng tng dung 1am sang.

Theo két qua phén tich ciu trac cia thi hop chat PM1 ¢6 mit cia
nhém 5pB,6B-epoxy tai vong B. Pay 1a nguyén nhan 1y gidi cho hop chat
PM1 gay doc té bao HepG2, SK-LU-1, MCF7.
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Theo s lidu phd *H va *C-NMR ciia PM2 kha gidng voi hop chit
PML1 ngoai trir cac tin hi¢u tai khu vyc vong A va vong B boi sy ¢6 mat
ctia lién két doi tai C-4/C-5 va mét di cau ndi epoxy tai C-5/C-6 & PM2.
Su thay thé cac nhoém thé dd anh huong dén hoat tinh gy doc cua té bao
trén 3 dong té bao ung thu thir nghiém HepG2, SK-LU-1, MCF7 cta hop
chat PM2 yéu hon PM1.

Theo phén tich phd NMR, céu triic hoa hoc cia PM3 giéng véi
PM1 ngoai trir sw ¢6 mat nhiéu hon 1 nhém hydroxy tai C-4 & PM3. Su
thay thé nhom thé trong cu tric 1y giai hoat tinh gay doc trén 3 dong té bao
ung thu HepG2, SK-LU-1, MCF-7ctia hop chit PM3 yéu hon hop chit PM1.

Hop chat PM4 va PM5 khong thé hién hoat tinh trén 3 dong té bao
ung thu thtr nghiém .

S6 liéu phd NMR ciia PM6 kha gidng véi hop chat PM1 ngoai trir
cac vi tri tir C-4 dén C-8 diéu nay lam giam hoat tinh gay doc té bao. Vi
vay, theo két qua nghién ctru chiing toi nhan thay rang hoat tinh gy doc té
bao HepG2, SK-LU-1 va MCF-7 ciia PM6 thap hon so véi PML.

KET LUAN VA KIEN NGHI

1. b3 sang loc céac hoat tinh khang viém va khang ung thu tir cac cao
chiét cua 02 loai P. angulata va P. minima thudc chi Physalis ¢ Viét Nam.

- Péi véi loai P. angulata thi cao chiét PAD c6 hoat tinh e ché san
sinh NO va hoat tinh gay ddc té bao ung thu manh nhat.

- Déi voi loai P. minima thi cao chiét PMD, PME c6 hoat tinh tic
ché san sinh NO va hoat tinh gy doc té bao ung thu manh hon so véi cac
cao PMW va cao chiét tong PM.

2. Pi phan 1ap va xac dinh ciu triic hoa hoc ctia cac hop chit phan
1ap dugc tur cac dich chiét tiém nang cua 02 loai P. angulata va P. minima
thudc chi Physalis ¢ Viét Nam.

- Tir mau loai P. angulata d3 phan 1ap va xac dinh duoc céu tric
héa hoc cta 15 hop chét trong d6 c6 03 hop chit méi, 1an dau tién duoc
ghi nhan la: physalucoside A (PA1), physagulin P (PA6), physagulin Q
(PA12).
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- Ttr mAu loai P. minima da phan 1ap va xac dinh duoc cau trac hoa
hoc ctia 06 hop chét trong d6 c¢6 01 hop chit 1an dau tién dugc phan 1ap tir
chi Physalis 1a 4-deoxywithaperuvin (PM6) va 05 hop chit lan dau tién
duoc phan lap tir loai P.minima gom: 1a withanolide E (PM1), withaperuvin
C (PM2), 4p-hydroxywithanolide E (PM3), 28-hydroxywithaperuvin C
(PM4), physaperuvin G (PM5).

3. Pi danh gia hoat tinh trc ché san sinh NO ciia cac hop chét phan
1ap dugc tir loai P. angulata va P. minima.

- Céc hop chat physagulin B (PA9), physagulide Q (PA10), (20S,
22R)-15a-acetoxy-5a-chloro-64,144-dihydroxy-1-oxowitha-2,24-dienonide
(PA11), physalin F (PA13), physalin B (PA14) c6 tac dung tc ché rat
manh sy san sinh ra NO trong té bao RAW 264.7. Hai hop hop chat
physalin F (PA13), physalin B (PA14) cho thiy rd hoat tinh khang viém
khi 1am giam sy biéu hién cua cac protein iNOS va COX-2.

- Hop chat withanolide E (PM1) thé hién hoat tinh trc ché san
sinh NO manh nhat v&i ICs = 0,15 + 0,02 uM. Cac hop chit con lai chua
thé hién hoat tinh cin nghién ciru.

4. Pa danh gia hoat tinh gay doc té bao ciia cac hop chét phan lap
tir loai P. angulata va P. minima. Két qua nhu sau:

- Hop chit (20S,22R)-15a-acetoxy-5a-chloro-6p,14p-dihydroxy-1-
oxowitha-2,24-dienonide (PA11), physalin F (PA13), physalin B (PA14)
thé hién hoat tinh gdy doc rat manh trén dong té bao ung thu phdi (A549)
(ICso tir 0,68 dén 1,03 pM). Hop chat PA13 cé tac dung giy doc manh
nhét trén dong té bao ung thu ¢ tir cung (HeLa) v6i ICso = 0,23 + 0,03 uM.
Cac hop chat Withaminimine (PA3), physagulin P (PA6), physagulin L
(PAT7), physagulin M (PA8), (20S,22R)-15a-acetoxy-5a-chloro-64,1403-
dihydroxy-1-oxowitha-2,24-dienonide (PA11), physalin B (PA14) thé hién
hoat tinh giy doc dang ké ddi v6i dong té bao ung thu tuy (PANC-1) véi
ICsp tir 3,18 dén 34,06 UM. Cac hop chit con lai chua cho thiy hoat tinh &

nong dd nghién ctru.
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- Hop chat méi physagulin P (PAB6) cho thdy hoat tinh cam tng
apotosis trén dong té bao ung thu phoi (A549) théng qua kha ning gy ra
sy ¢O0 dac/phan manh nhan té bao, kich hoat caspase-3, tang ty 1¢ té bao
apoptosis sém, apoptosis mudn va hoai tu.

- Hai hop chat withanolide E (PM1) va 4p-hydroxywithanolide E
(PMB3) thé hién hoat tinh giy doc rat manh trén dong té bao ung thu gan
(HepG2), ung thu phdi (SK-LU-1) va ung thu va (MCF7) véi gia tri ICso
tir 0,051 dén 0,86 uM. Cac hop chit con lai chua cho thay hoat tinh & nong

d6 nghién cuu..

KIEN NGHI

Tir cac két qua nghién ciru da thu duge cua cac hop chit phan lap tir
hai loai thuc vat P. angulata va P. minima, ching t6i kién nghi:

- Hop chét physagulin P (PAB) 14 hop chit méi day tiém ning trong
viéc nghién ctru va phat trién thube diéu tri ung thu phdi (A549) va ung
thu tuy (PANC-1). Vi vdy, can c6 nhitng nghién ciru siu hon dé tim hiéu
co ché tac dong & murc phan tir cia hai hop chét nay nham dinh huéng tmg
dung Iam sang.

- Hop chit withanolide E (PM1) cho thdy hoat tinh khang viém
tiém nang khi rc ché manh sy san sinh NO va can dugc danh gia thém
céc tac dong khang viém thong qua kha ning trc ché cac cytokine tién
viém (TNF-a, IL-6), cytokine viém (PGE-2) hay enzyme COX-2 v.v. dé
khing dinh

NHUNG PONG GOP MOI CUA LUAN AN
1. Lan d4u tién phéan lap va xac dinh dugc ciu tric héa hoc ciia ba
hop chat méi tir loai P. angulata la physalucoside A (PAL1), physagulin P
(PAB), physagulin Q (PA12). Tir loai P. minima phan b6 & Viét Nam da thu
dugc 01 hop chat ma lan dau tién phan lap tir chi Physalis 1a 4-
deoxywithaperuvin (PM6).
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2. Lan déau tién danh gia hoat tinh gay doc té bao véi 6 dong té bao
ung thu va dinh huéng hoat tinh khang viém thong qua kha nang tc ché su
san sinh NO trong t& bao RAW 264.7 ctia 21 hop chat phan lap tir 2 loai
P. angulata va P. minima.

3. Lan dau tién xac dinh dugc 2 hop chat Physalin F (PA13) va
physalin B (PA14) phan lap tir loai P. angulata c6 hoat tinh ¢ ché enzyme
gay viém iNOS va COX-2

4. Lan dau tién hop chat moi physagulin P (PA6) duoc xac dinh va
ghi nhan tac dong kich hoat apoptosis trong té bao ung thu phdi dong A549.
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