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1
MO PAU
1. Tinh c4p thiét ciia luin 4n

Tu cubi nam 2010 dén nay, bénh hoai tor gan tuy cép (Acute
hepatopancreatic necrosis disease - AHPND) voi tac nhan gay bénh
dugc cho 1a do vi khuan Vibrio parahaemolyticus mang plasmid c6
chtra gen doc luc gay hoai tir gan tuy cap d& gay thiét hai 16n vé kinh té
cho nganh nuéi tom cong nghiép & nude ta. Viée nghién cau tim kiém
céc loai thyc vat 6 tac dung tot phong tri bénh trong nudi trong thity
san néi chung va tém nudi ndi riéng hién dang 12 xu hudng phét trién
cia thé gidi. Trén co so sang loc hoat tinh khang Vibrio
parahaemolyticus két hop véi kinh nghiém da dugc sir dung trong dan
gian, da xac dinh duoc nhiéu loai thao duoc thé hién hoat tinh tot va c6
nhiéu vu diém tiém ning cho phat trién thanh thudc.

M6 hinh nghién ciru thude sir dung cong cu hd trg may tinh dang
ngay cang phd bién va c6 nhiéu dong gop quan trong trong nghién ciru
va phat trién thudc. Dy 1a mot k¥ thuat dang tin ciy va hiéu qua trong
phét trién thuéc méi trong twong lai. Tir nhimg Ii do trén, ching toi
thuc hién dé tai “Nghién ctru héa hoc va hoat tinh sinh hoc ciia mot
s0 loai thwe vat Viét Nam theo dinh hwéng khang ching Vibrio
parahaemolyticus va giy déc té bao”.

2. Muc tiéu nghién ctru ctiia ludn an

Nghién ciru thanh phan hoa hoc chinh dinh hudng khang vi khuan
Vibrio parahaemolyticus gy bénh hoai tir gan tuy cip & tom nudi va
hoat tinh khang u caa mot sé 10ai thuc vat Viét Nam bao gém: Pon
chau chau (Aralia armata), Bo mdm (Pouzolzia zeylanica), Kh6 sim
(Croton tonkinensis), Ké hoa dao (Urena lobata), Thom 16m
(Polygonum chinense), Thau dau (Ricinus communis) va Ca trai vang
(Solanum xanthocarpum).

Nghién ciru hoat tinh sinh hoc theo dinh huéng tao ché phim
chéng bénh AHPND do vi khuan Vibrio parahaemolyticus gay ra cho
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tém va nghién ciru hoat tinh sinh hoc theo dinh huéng gy doc té bao

ung thu phdi A549 cua cac ent-kaurane diterpenoid phan lap duoc.
sang loc in silico co so dir liéu hop chét tir cac loai thuc vat nghién

ctru dy doan nhanh cac hoat chét tiém ning tac dung trén mot sd dich

sinh hoc cu thé s dung trong diéu tri khang khuén Vibrio

parahaemolyticus va khang u. Nghién ctru co ché hoat dong va Xac

dinh mdi trong quan hoat tinh — c4u tric cta cac hoat chat tiém ning.

3. Cac ndi dung nghién citu chinh ctia luian an

- Phan 1ap va xéc dinh ciu triic hda hoc ctia cac hop chét sach phén lap

tur 07 loai thuc vat nghién curu.

- banh gia hoat tinh khang V. parahaemolyticus in vitro cua cac cao

chiét tho va mot sd hop chét sach phan 1ap dugc.

- M6 phong tim hiéu co ché anh huéng cua mot sb hoat chat dén sy

chuyén héa proline cua vi khuan V. parahaemolyticus

- Panh gia hoat tinh khang V. parahaemolyticus in vivo cta cac cao

chiét tho cua thuc vat nghién ciu.

- Nghién ctru docking phén tir cic hop chat ent-kaurane diterpenoid

dinh hudng e ché con duong tin hiéu PI3K.

4. Cu tric cia ludn an

Luédn 4n gdom 126 trang danh may voi 17 bang, 50 hinh. Phan b cu thé

nhu sau: Mg dau 02 trang, téng quan 26 trang, ddi tuong va phuong

phap nghién ctru 09 trang, thuc nghiém 18 trang, két qua va thao luan

58 trang, két luan va kién nghi 02 trang, danh muc cac cong trinh da

cong bd 01 trang, tai liéu tham khao 10 trang.

NOI DUNG CHINH CUA LUAN AN
CHUONG 1. TONG QUAN

Phan tong quan tai liéu 1a tip hop cic nghién clru trong nudc va
qudc té vé cac van dé: 1. Gi6i thiéu vé& 7 loai thuc vat nghién cau; 2.
Tinh hinh nghién ciru vé hoat tinh khang vi sinh vat va gay doc té bao
ung thu; 3. Céc nghién ctu thude thuc vat chong chung Vibrio gay
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bénh trong nudi trong thuy san; 4. Sang loc a0 du doan hoat chat dinh
huéng hoat tinh khéng khudn va gy doc té bao.

Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu va phwong phap phan lap xac dinh cau truc hoa
hoc
2.1.1. Méu thwce vit

Dbi tugng nghién ciru cia luan 4n 13 07 mau thuc vat: than 1a Bo
mam (Pouzolzia zeylanica), 14 Thau dau (Ricinus communis), than cay
Ké hoa dao (Urena lobata), canh 14 Kho sam (Croton tonkinensis),
canh 14 Thém 16m (Polygonum chinense), than 14 Pon chau chiu
(Aralia armata) va qua Ca trai vang (Solanum xanthocarpum) & Viét
Nam. )

2.1.2. Phuong phap xii Iy va chiét mau

Xtr ly mau thuc vat theo phuong phéap thong thuong trong héa hoc,
tao cao methanol tong, sau d6 dugc bd sung thém nudc va chiét phan
bd lai 1an lugt v6i cac dung méi n-hexane, chloroform, ethyl acetate va
nudc.

2.1.3. Phurong phdp phin tich, phan Iip cic hop chat tir mau ciy

Phéi hop cac phuong phap sic ky khac nhau nhu: sic ky 16p mong
(TLC), sic ky cot thuong (CC) véi pha tinh 14 silica gel (Merck), séc ky
cot pha ddo véi pha tinh 1a YMC RP 18 (Merck), sac ky trén cot diaion
va sic ky ray phan tir véi pha tinh 12 sephadex LH-20 (Merck) va sic ki
long hiéu nang cao (HPLC) die‘?u ché.

2.1.4, Phuong phap x4c dinh cau tric hoa hoc

Sir dung cac phuong phap phd hién dai dong thdi két hop phan
tich, tra cru tai liéu tham khao: Po d6 quay cuc [o]; phd khéi luong
(MS); phé khéi luong phan giai cao (HR-ESI-MS); phé cong hudng tir
hat nhian (NMR): !H-NMR, ¥C-NMR va DEPT, HSQC, HMBC,
COSY, NOESY, ROESY; phd ludng sic tron (CD).

2.2. Cac phuong phap thir hoat tinh sinh hoc
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Thir nghiém hoat tinh khang khuan V. parahaemolyticus in vitro
bang phuong phap 1ap khang sinh d6 trén dia thach cua Kirby-Bauer va
khuyéch tan trén dia thach cia Chaweepack (2015) va thir nghiém in
vivo duoc thyc hién tai Vién Nghién ctru nu6i tré)ng thuy san | va ll.

Hoat tinh gdy doc té bao dwoc thir nghiém bang phwong phap
MTT [3- [4,5-dimethylthiazol-2-yI]-2,5-diphenyltetrazolium bromide]
trén dong té bao ung thu gan (Hep-G2), va phéi (A549) tai Phong Hoat
chét sinh hoc, Vién Héa hoc cac hop chat thién nhién, VAST.

2.3. Phuwong phap mo phoéng lap ghép phén tir

M6 phong docking phan tir st dung cac phan mém AutoDock
4.2.6 va Molegro Virtual Docker dé tim hiéu co ché tac dong 1én qua
trinh chuyén héa proline ciia V.parahaemolyticus va du doadn cac hop
chat tiém ning wc ché con duong tin hiéu PI3K trong diéu tri ung thu
phdi tai Trung tam Hoa thuc vat va Cong nghé Nano Y Sinh, Vién Hoa
hoc céc hop chét thién nhién, VAST.

Chuong 3. THUC NGHIEM
3.1. Than la Pon chiu chau (Aralia armata)

Qua trinh phan 1ap cac hop chét tir cin chiét n-hexane (AAH) va
ethyl acetate (AAE) ciia Than 14 Pon chau chdu nhu So do 3.1

Chi thich:

AAH H: Hexane AAE
(209) E: Ethylacetate (20g)
D Dichloromethane
M Methanol
810, HE (0—100%) | W:Nudc $102, DM (0—100%)
99:1 50:1 30:1 201 10:1 50:1
AAHL | | Aam2 AAHA AAFE1 AAE2 AAE3
$i0;, HE 10:1 )
RPI§ MW 7:3 | 510, DM5:1
RCH3b
A2 AAE2a AAFE3b
44 Omg
Al Sephadex Sephadex
30.0mg
A3 A4
18.0mg 12.5mg

So d6 3.1 Phan 1ap can n-hexane va ethyl acetate than 14 Pon chau chiu



3.2. Canh 1a Khé sam (Croton tonkinensis)
Qua trinh phan lap cac hop chét tir cin
canh 14 cdy Kho sam nhu so do 3.2

CTD
(65g)
| HE 50:1—1:1
50:1 20 1 7:1
C ﬁ

‘I—IE?].

dichloromethane (CTD)

Cha thich:

H: Hexane

E: Ethylacetate

D: Dichloromethane
M: Methanol

W: Nude

HE 521

CTD2b || CTD3a
1 Sg

HE 5:1
v
ICTIM:I ICT

a

C1 A2 C2 C3
20,5mg 15.5mg 50.5mg 20,5mg

So'do 3.2. So d6 phan 1ap tir cin dichloromethane canh la cdy Kho sam
3.3. Canh 1a Thom 16m (Polygonum chinense)

Qué trinh phén 14p cac hop chat tir cin chiét ethyl acetate (PCE)
cta canh 14 Thém 16m nhu So do 3.3

PCE
Cha thich:

(602) H: Hexane
E: Ethylacetate
D: Dichloromethane

DM 0—100% W Methanol
W: Nude
HEl 500 | 200 | 71
PCE1 || PCE2 || PCE3 PCE4 PCE3
HE 5:1 ‘ Sephadex LH20

Al
11g PCE2a || PC3a PCESa
Pl P2 P3
9.8mg 6.9mg 9.5mg

So d6 3.3. Phan 1ap can n-hexane va ethyl acetate canh 14 Thom 16m
3.4. Thén 14 Bo mim (Pouzolzia zeylanica)

Qua trinh phan 1ap cac hop chit tir can chiét n-hexane (BMH) va
ethyl acetate (BME) ctia canh 14 Bo mam nhu So do 3.4

12.2mg




Chi thich:
H: Hexane BME
E: Ethylacetate 25g)
D: Dichloromethane

M: Methanol .
S10,. HE (0—100%) | W= Nuge $10;, DM (0—100%)

7:1 201 10:1

BMH3 BME1 BME2
2.5g 1.2g

$i0y, HE 10:1

510; DM 9:1
BMH2a BMH2b 72 A2 BME2
36.0mg 50.2mg

Al 3
I z1 I
35.3mg 110, 5mg 6,6mg

So do 3.4. Phan 1ap cin n-hexane va ethyl acetate than 14 Bo mam
3.5. La Thau dau (Ricinus communis)

Qué trinh phan 1ap cac hop chit tir can chiét n-hexane (RCH) va
ethyl acetate (RCE) cua l& Thau dau nhu So d6 3.5

ReH Chi chich: RCE
(558) H: Hexane (50g)
E: Ethylacetate

50, 1 (-100% mmmm 50, DM 0100

151
RCHl RCE1 Rcr:z RCE3
Og 258
$i0;, HE 10:1

Si0, DM &1 | 8i0, DM 91
Rl Al RCH3a RCH3b A2 RCE2a | RCE3b
13.0mg 28.2mg 13.4mg
R2 R3 R4 o
20.5mg 19.2mg 16,2mg ,l g

So do6 3.5. Phan 1ap can n-hexane va ethyl acetate 14 Thau dau
3.6. Qua Ca trai vang (Solanum xanthocarpum)

Qua trinh phan 1ap cac hop chét tir cin methanol (SXM) cua qua
Ca trai vang nhu So d6 3.6




SXM
5 Chis thich:
H- Hewana

dianion (MeOH tir 0 -100%)| 5 fogacette

M- MMethanol
l W Mude
SXNML SXNMI3 SXI\E
%e)
Si0:, DM 99:1—5:1
HE l 50:1 20:1 s0:1 l 30:1

e

Sephadex LH20, MeOH

[S.‘L\-B.S.]] [sxus .3.2] [ SXM3.3.3 ]

So @6 3.6. Phan 1ap cin n-hexane va ethyl acetate qua Ca trai vang
3.7. Than Ké hoa dao (Urena lobata) )
Qua trinh phén 1ap cac hop chat tir can chiet n-hexane (ULH)
va ethyl acetate (ULE) than K¢ hoa dao nhu So do 3.7

e Chi i ULE
(s5g) E: Ethylacetate (50g)
D: Di

5102 HE (0—100%) | M: Methanol $i0,, DM (0—100%)

10:1 2011 l
ULE2
29g 62g . 1.5g Ié—lg:gs
$i0, HE 10:1 | $i0; HE 311 )
$i0; DM 9:1 ‘ 510, DM 51

ULb l
TULE3b ULE3c I
w A2 Sephadex LH-20
53 1mg 15 1mg Pl
7.3mg u2 u3
8.6mg 53mg

So d6 3.7. Phan 1ap cin n-hexane va ethyl acetate than Ké hoa dao
3.8. M0 phong docking phén tir

Al
L2g

MG phong docking phén tir tim hiéu co ché hoat ddng trén dich tdc
dung PDH: Céu trac tinh thé cua proline dehydrogenase duoc 1y tir co
s¢ dir liéu Protein Data Bank. Cac hop chat flavonoid va diterpenoid
dung trong nghién ciru nay dugc xay dung cau trac ba chiéu. Chét tic
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ché PDH d biét la naucleidinal dugc sir dung lam chét chuan. Cac mo
phong dugce thuc hién bang phan mém AutoDock 4.2.6.

M6 phong docking phdn tir trén dich tac dung con duong tin hiéu
PI3K: Cau tric tinh thé ciia cac protein trong con duong tin hi¢u PI3K
gdbm AKT, mToR, COX-2, MDM2 va PDK1 duoc ly tir co s6 dit liéu
Protein Data Bank. Pé tinh diém cho cac hop chét, h¢ théng tinh diém
MolDock Score [GRID] ciia phin mém MVD duoc st dung.
Oxaliplatin dugc dung lam ghét chuan so sé[lh. )
3.9. Hoat tinh khang khuén va giy djc té bao cia cic Cao chiet va
cac hgp chat phan lap dwogc

Phurong phdp thir nghiém hoat tinh khing khudn in vitro: theo
phuong phap lap khang sinh dd trén dia thach cua Kirby-Bauer va
phuong phap khuyéch tan trén dia thach cia Chaweepack (2015). Hiéu
qua duoc danh gia dua vao vong vo khuan

Phurong phdp thir nghiém hoat tinh khéng khudn in vivo: theo
phuong phép thi nghiém str dung chiét pham thé tron vao thirc an cho
tOm an va cho moi truong nudc.

Xac dinh gia tri LCso clia cao chiét Kho sam: duge thuc hién dua
theo phuong phéap ciia APHA (2005). Ghi nhan sb tom chét hang ngay
va theo ddi trong sudt 96 gid dé xac dinh gia tri LCso (ndng d6 giy chét
50%) bang chuong trinh may tinh (Stephan & Rodgers, 1985).

Thir nghiém hoat tinh gdy déc té bao theo phwong phdp MTT:
dong té bao ung thu phdi ngudi A549 dugc ldy tir Trung tim Dinh
dudng va nguyén liéu Duoc pham, Pai hoc Myongji, Han Qudc. Hoat
tinh gy doc té bao duogc thyc hién theo phwong phap MTT. Nong do
trc ché ICso duoc tinh sir dung phan mém Graphpad Prism (USA).

Hoat tinh khang khuan Vibrio parahaemolyticus in vitro va in vivo
cua cac Cao chiét va cac hop chét sach duoc thir nghiém tai Vién
Nghién ciru nudi trong thity san I va Vién Nghién ctru nudi trong thiy

san II.
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Hoat tinh gy doc trén dong té bao ung thu phdi (A549) duoc thir
nghiém tai Vién Hoa hoc cac hop chit thién nhién, VAST.

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 tho
in vitro

Céc cao chiét ethanol tong cua 13 mau: Thom 16m (Polygonum
chinense, PC.M), Thau dau (Ricinus communis, RC.M), Ca trai vang
(Solanum xanthocarpum, SX.M), Ké hoa dao (Urena lobata, UL.M),
Don chau chiu (Aralia armata, AA.M), Bo mam (Pouzolzia zeylanica,
PZ.M) va Khé sam (Croton tonkinensis, CT.M), Ké hoa vang (Sida
rhambifolia, SR.M), Han the (Desmodium heterophyllum, DM.M),
Pon budt (Biidens pilosal, BP.M), Nghé vang (Curcuma longa,
CL.M), Dau giun (Chenopodia abrosioides, CA.M) va Thubc diu
(Euphorbia tithymaloides, ET.M) duoc thir hoat tinh khang vi khuan V.
parahaemolyticus gay bénh AHPND. Két qua thir nghiém duoc thé
hién nhu bang 4.1.
Bang 4.1. Két qua thir nghiém khéang V. parahaemolyticus ciia Cac cao

chiét tho

Miu |Nong d d (mm)  [Phwong phap Két luin

AAM|1,2 mg/ con 2% |25+0,3 |Chaweepack (2015) nhay*

CT.M|1,2mg/con2% |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% |7 £0,0 Chaweepack (2015) khang*

ET.M|1,2mg/ con2% |7 £0,1 Chaweepack (2015)|khéang*

200 g 20,6 £0,41 nhay**
pc.M |66:7 Mg 19,8 + 0,45 |W. Kirby va nhay**
" 40 ug 15,3+ 0,16 |A. Bauer (1961)  |trung binh**
22,2 ug 0 khong **
200 ug 15,3 +0.55 . X trung binh**
RC.M|66,7 pg 143+ 0.22 | W- Kirby va trung binh**

A. Bauer (1961)

40 ug 11,0£0.37 khang**




10

22,2 ug 0 khbng **

200 ug 144+ .24 trung binh**
SX M 66,7 ug 14,2 + 0,37 |W. Kirby va trung binh**

140 ug 10,4 £ 0,24 | A. Bauer (1961) khang**

22,2 ug 0 khong **

200 pug 0

66,7 ug 0 W. Kirby va N
SRM 40 ug 0 A. Bauer (1961) khong

22,2 ug 0

200 ug 11,2+ 0,24 khang **
CLM 66,7 ug 10,3+ 0,14 |W. Kirby va khéang **

140 ug 8,9+0,11 |A. Bauer (1961) khang**

22,2 ug 0 khong **

200 pug 0

66,7 ug 0 W. Kirby va N
CAMI 401 0 A. Bauer (1961)  |<"Ond

22,2 ug 0

200 pug 0

66,7 ug 0 W. Kirby va .
BP-M 140'ug 0 A. Bauer (1961) | <"0nd

22,2 ug 0

Ghi cht: * Puong kinh ving trc ché su phat trién vi khuan: Khang: <9
mm; trung binh > 10-13 mm; nhay > 14 mm. ** Pudng kinh vong v6
khuan: Khang < 11 mm, trung binh: 12-15 mm, nhay: > 16 mm

Bang 4.1 cho thiy: 07 miu cao chiét ethanol tong Thom 16m
(Polygonum chinense, PC.M), Thau dau (Ricinus communis, RC.M),
Ca trai vang (Solanum xanthocarpum, SX.M), Ké hoa dao (Urena
lobata, UL.M), Pon chau chiu (Aralia armata, AA.M), Bo mim
(Pouzolzia zeylanica, PZ.M) va Khd sam (Croton tonkinensis, CT.M)
thé hién hoat tinh khang khuan tot hon cac mau con lai nén duoc wu
tién thir nghiém tiép theo.

Trong s6 c&c mau thir nghiém theo phuong phap khang khuan trén
dia thach theo W. Kirby va A. Bauer (1961) thi Cao chiét cdy Thom
16m (Polygonum chinense) c6 kha ning diét chung vi khudn V.
parahaemolyticus giy bénh AHPND cao nhat. O nong do 66,7-200ug
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mau thir nghiém c6 hiéu qua diét khuan khong c6 sy khac biét véi
thudc Doxycycline (30pg).

Trong sé cac mau thir nghiém theo phwong phap khang khuén trén
dia thach theo Chaweepack (2015) thi Cao chiét Pon chau chiu (Aralia
armata) c6 do nhay nhét, tiép dén 1a cao chiét Kho sam (Croton
tonkinensis), kha ning wc ché sy phat trién coa vi khuan V.
parahaemolyticus v&i dudng kinh trung binh vong e ché lan luot 12 25
va 18 mm.

Dua vao két qua trén:

Cao chiét tong ctia 07 mau ndi trén tiép tuc dugc nghién ciru siu
hon (thtr nghiém trén tom, nghién ctru héa hoc dé xac dinh thanh phan
hoa hoc co6 mit nhimg 16p chit chinh nao trong cac mau thir nghiém co6
tac dung trc ché vi khuan V. parahaemolyticus).

Két qua 1ap khang sinh d6 (Bang 4.1) cho thiy ndng d6 cao tach
chiét dugc str dung tang 1én gap 3 1an tir 66,7pug 1én 200pg nhung hiéu
qué diét khuan khong c6 sy khac biét y nghia. Vi vay khi ap dung thir
nghiém trén tom, ndng dd ¢ muc thap tuong tng 66,7ug duoc lwa chon
dé ap dung nham ting hiéu qua kinh té (giam chi phi tach chiét thao
dugc nhung hiéu qua diét khuin van dap Gng t6t, trong timg & ndng do
cao (200ug).

Cao chiét tong Pon chau chiu (A. armata) mic du co kha ning e
ché su phat trién cua vi khudn V. parahaemolyticus cao hon cao chiét
cay Khd sam (C. tonkinensis) nhung do ciy Pon chau chéu it phd bién,
phu thudc vao mua vu nén viéc thu thap mau rat kho khin, anh hudng
dén thir nghiém thuc nghiém quy mé 16n. Nguoc lai, cdy Khé sam duoc
sir dung rong rdi trong dan gian, moc hoang va duogc trong nhiéu lam
thuéc & Ba Vi, Ninh Binh, Hoa Binh, ... bay la nguén nguyén li¢u dé
kiém. Mit khac, két qua tho hoat tinh khang vi khuin V.
parahaemolyticus ciia cac hop chét tinh (ent-kauran) phan 1ap tir 14 ciy
Kho sam thé hién hoat tinh t5t hon nhiéu so vdi cac hop chét tinh
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(triterpenoid) phan lap dugc tir than 1a Pon chau chau. Vi vay, lya chon
cao chiét cay Kho sam (C. tonkinensis) dugc dua vao thir nghiém trén
tbm 1a hoan toan hop ly.

Cao chiét tong cay Thom 1om (P. chinense) va Thau dau (R.
communis) dugc dua vao thir nghiém trén tom. Théu dau dugc uu tién
lya chon dé thir nghiém boi mot sé 1y do sau: Ca trai vang (S.
xanthocarpum) va Thau dau (R. communis) c6 hiéu qua twong tw nhau
vé két qua lap khang sinh d6. Tuy nhién, bang 4.1 cho thay duong kinh
vO khuan ctia Thau dau 16n hon 0,9; 0,1 va 0,6mm so voi Ca trai vang &
ndng do twong tmg 200, 66,7 va 40ug. Ngoai ra, & Viét Nam trong nudi
tr6ng thiy san Thau dau 13 1 trong 6 loai thao dugc dugc khuyén cao sur
dung tri bénh cho c& nudi chita bénh 10 loét, ddm do c6 két qua cao
(ngam 15-20Kkg 14 /8-10m?3 16ng nudi ca).

Trong nuoi trong thiry san, Thom 16m da dugc xac dinh c6 hiéu
qua khang khuan va nam, ph6 diét khuan rong voi vi khuan Gr (+) va
Gr (-) (V. parahaemolyticus) khi duong kinh vong vé khuan dat 18,0
mm (Staphylococcus aureus) va 22,3 mm (Bacillus subtilis) twong trng
v6i ham lugng ‘1 00 pg/khoanh gidy.

4.2. Thanh phan héa hoc chinh cac thue vat co hoat tinh

Két qua phan 1ap va xac dinh cdu tric cac hop chat trong 7 loai da
nghién ctru duogc tom tat & bang 4.9.

Bdng 4.9. Tong hop cac hop chit phan 1ap duoc tir 7 loai nghién ctru

Tén hop chit Lép chét | Loai phan lap (ﬁb) Tl'ﬂl‘
Triterpenoit A. armata 18,0
oleanolic acid (A3)
H,C0 OCHs o8
ignan . armata
"o OHH,CO OCH 125 L
liriodendrin (A4)
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Diterpenoid C. tonkinensis 20,5
ent-18-axetoxy-7 f-hydroxy-kauran-15-
on (C1)
Diterpenoid C. tonkinensis 50,5
*H
ent-1a-axetoxy-74,14a-dihydroxykaur-
16-en-15-on (C2)
Diterpenoid C. tonkinensis 20,3
ent-18-axetoxy-7 f-hydroxykaur-16-en-
15-on (C3)
. P. chinense
Flavonoid U. lobata 9,873
OH O
quercetin (P1)
OH
OH
HO O
Flavonoid P. chinense 6,9
“'OH
OH
(-)-epicatechine (P2)
OH
OH
oy g
| OH = ; ;
HO OH avonoid P. chinense 9,5

OH O
quercetin-3-0-p-D-glucopyranoside
(P3)
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9 Triterpenoid P. zeylanica 110,5
friedelan-3-one (Z1)
10 Triterpenoid P. zeylanica 36,0
3p-friedelanol (Z2)
HO O OH
A
o OH . .
11 Hico O O ocH, Lignan P. zeylanica 6,6
HO' OH
pouzolighan F (Z3)
_
12 : Triterpenoid R. communis 13,0
HO” 3
lupeol (R1)
13 Triterpenoid R. communis 20,5
14 Steroid R. communis 19,2
HO
ergosterol peroxide (R3)
g
O
A \\N
15 | Alkaloid R. communis 16,2
N O

I
ricinine (R4)
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o O

O™

16 'il o Alkaloid R. communis 10,1
3-carboxy-4-methoxy-N-methyl-2-

pyridone (R5)
17 Alkaloid S. xanthocarpum | 50,0
18 Alkaloid S. xanthocarpum | 9,0

solamarglne (S2)
19 @ Alkaloid U.lobata | 53,1
a-acetylamino-phenylpropyl a-
benzoylamino-phenylpropanoate (U1)
HO.
20 Flavonoid U. lobata 8,6
trans- tiIiroside (U2
HO.
OH

21 Flavonoid U. lobata 53

CIS -tiliroside (U3)
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- A. armata 30,0
'---I-“a—»{ C. tonkinensis | 1800
” [A]l;\' Steroid P.chinense | 1100
-m[»\r. (Phytosterol) P. zeylanica 353
F,:.L_/ Sy R. communis 28,1
B-sitosterol (A1) U. lobata 1200
(- A. armata 44,0
r-f’“~,..-'< C. tonkinensis | 15,5
23 .n:[:-n Steroid P. chinense 9,5
mJjL ) (Phytosterol) P. zeylanica 50,2
Su:,[v EJ R. communis 134
Daucosterol (A2) U. lobata 151
L: Lan dau tién phan lap tir loai H: Lan dau tién phan lap tir ho

4.3. Két qua tac dung khang V. parahaemolyticus ciia cac chét sach

Cac hop chét sach thu duoc tir 7 loai nghién ctru tiép tuc duogc thu
nghiém in vitro tac dung khang V. parahaemolyticus gay bénh
AHPND. Chuin bj ching khudn V. parahaemolyticus va phuong phap
thir nghiém duoc thuc hién nhu muc 3.9.

Két qua thir nghiém cua cac chat sach: oleanolic acid, liriodendrin
(cdy Pon chau chau), 3-friedelanone, 3p-friedelanol, pouzolignan F
(cdy Bo mam), lupeol, epialeuritolic acid, ergosterol peroxide, ricinine
(cAy Thau dau) va solasonine va solamagine (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
khéng c6 hiéu qua khang vi khuan V. parahaemolyticus giy bénh
AHPND.

Két qua thir nghiém tac dung khang V. parahaemolyticus cac chat
sach: ent-18-axetoxy-7/-hydroxykauran-15-on (C1l, ham luong
0,012%), ent-1a-axetoxy-74,14a-dihydroxykaur-16-en-15-on (C2, ham
luong 0,80%) va ent-18-axetoxy-74-hydroxykaur-16-en-15-on (C3,
ham luwong 0,52%) (cdy Khd sam) va quercetin-3-O-4-D-
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glucopyranoside (P3, ham luong 1,11%) bing phwong phap khuyéch
tan trén dia thach duogc thé hién nhu bang 4.10.

Bdng 4.10. Hiéu qua trc ché cta cac chat sach dén sy phat trién Vibrio
parahaemolyticus (VP) dugc nudi cdy trong moi trudng ISB sau 24 gid.

Tén chit Nong | Matdd | Tyl cchévi
dd chat | (CFU/ml) | khuan sau 24h
Cbn tuyét d6i + VP + ISB 1,37 x 108
P3 2,4 x 10 82,5%
C1 4,0 x 107 70,8%
C2 0,1% 7,6 x 107 44,5%
C3 6,8 x 107 50,4%

Két qua bang 4.10 cho thiy ty 1& wc ché V. parahaemolyticus ¢
nghiém thirc chira chét tinh P3 1 82,5% va ké dén 1a nghiém thirc chira
chat tinh C1 chiém 70,8% & ndng d6 0,1%. O cac nghiém thirc chira
cac chit tinh C3 va C2 co ty 1é trc ché vi khudn V. parahaemolyticus
lan luot 13 50,4% va 44,5%. Piéu nay cho thdy P3 va C1 & nong do
0,1% c6 kha ning tc ché sy phat trién cua V. parahaemolyticus. Vi
vay, ching dugc dung cho thi nghiém phong bénh AHPND ¢ phong thi
nghiém véi lidu 0,1% (1g/kg thirc an).

4.4. Mo phong dockmg phan tir tim hiéu co ché tac dong cia mot s0

hoat chit dén suw chuyen hoa proline cia vi khuin V.
parahaemolyticus

Proline dehydrogenase (PDH) l1a mot enzyme diéu hoa dong vai
trd quan trong trong viéc tu t6 chirc protein trong vi khuan. Co ché hoat
dong cua cac hop chit ent-lo-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) va quercetin-3-O-4-D-
glucopyranoside (P3) sé¢ dugc phan tich st dung phuong phap mo
phong lap ghép phan tir giita cac hop chét vai dich enzyme PDH.

Bang 4.11. Biém nang lugng lién két va tuong tac tao thanh cua cac
chét véi PDH

| Hop chit | AG (kcal/mol) | S6 lién két | Amino axit tham gia tao
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Hydrogen lién két Hydrogen
C2 -9.91 2 Gly64; Asp281
C1 -10.85 2 Gly64; GIn102
C3 -10.34 3 Gly64; Asp281; Arg289
Aspbl; Leu62; Gly64;
P3 -11.59 8 Leu98; Leul00; GIn102 ;
Arg288 ; Arg289
Naucleidinal -7.82 2 Gly64; Arg289

Két qua mo phong tuong téc giita cac hop chét tiém ning véi ving
hoat dong ctiia enzyme proline dehydrogenase dugc trinh bay tai bang
4.11. Theo thuét toan ctia phan mém Autodock 4.2.6, hop chat c6 diém
nang luong lién két tu do cang am nhiéu c6 nghia 4i luc lién két cua
hop chét véi dich tac dung cang 16n. Xét theo tidu chi trén, ca bon hop
chat sau mo phong déu cho két qua ai lyc lién két tai ving hoat dong
ctia PDH t6t hon so voi chit chuan naucleidinal, trong d6 hop chat P3
cho thiy i lyc lién két cao nhét (-11.59 kcal/mol), hop chat C2 c6 &i
lyc lién két thip nhat trong bdn chat nghién ctru (-9.91 kcal/mol).

Nhiing s6 liéu ban déu nay cho thdy d6 twong quan cao giita tinh
toan voi thyc nghiém thé hién qua hé $6 twong quan R? = 0.8014. biéu
nay goi ¥ mé hinh tinh toan sir dung trong nghién ciru nay c6 tiém niang
g dung trong du doan cic hop chit co kha ning tc ché vi khuan V.
parahaemolyticus. Nhin chung, cac hop chét déu hinh thanh lién két voi
cac amino axit quan trong nam trong ving hoat dong ctia enzyme PDH,
diéu nay goi y su giai thich hop 1y cho co ché tao ra hoat tinh khang
khuan (,:ﬁa cac hop chét nghién ctru. )

4.5. Két qua tac dung khang V. parahaemolyticus cac cao chiét thd
In vivo r Ny ~ Ny Ny >

4.5.1. Cao chiét Thom lom va Thau dau dwoc bo sung vao moi truong
nwdc

Két qua thir nghiém bd sung cao chiét ethanol tong Thom 16m
(PC.M) va Thiu diu (RC.M) viao mdi trudng nude: cao chiét PC.M &
ndng do 30g/m3sir dung pha vao nuéc nudi tdm c6 mam bénh AHPND
& 2 thoi diém (bat dau xuat hién mam bénh va 13p lai sau 24h) da néang
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cao ty 1& sdng tdm (60%) so v6i 16 dbi chirng duong. Cao chiét PC.M
(25g/m®) va RC.M (35g/m?; 40g/m?) khong diét khuan trong nudc hoan
toan, vi vay ty 1,6: chétv 100% sau 6 ngay thi ’nghiém. ]

45.2. an chiét Kho sam, Don chdu chau, Bo mam, va Ké hoa dao
dwoc bo sung vao moi truwong nwdc

Két qua thir nghiém bo sung cao chiét ethanol tong Khd sim
(CT.M), Pon chau chiu (AA.M), Bo mim (PZ.M), va Ké hoa dao
(UL.M) vao méi truong nudce trude khi gay nhiém 1 gio va ngam lan 2
sau 24 gio gdy nhidm véi liéu 20 ppm: ty 1é sdng trung binh cua tom
sau 7 ngay gay nhiém dugc ghi nhan cao nhat 1a 71,7 + 2,9% & nghiém
thire ngdm CT.M, ké dén ngdm AA.M 1a 61,7 + 2,9%, ngam PZ.M la
35% + 10,0% va thip nhat 1a ngdm UL.M la 11,7 = 7,6%. Trong khi
do, ty 18 séng trung binh ¢ nghiém thirc ddi ching duong 1a 10 + 5,0%
va dbi chimg 4m tém van sdng 100% sau két thiic thi nghiém.

Ty 1€ gay chét tdm duoc thu nhan, gia 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
duge do ty 1& chét thap.

4.5.3. Tdac dung khdng V. parahaemolyticus tron thirC dn nudi tom
4.5.3.1. Cao chiet Thom lom (PC.M) trén thire an nudi tbm

Dbi v6i cong thirc phdi tron cao chiét Thdm 16m PC.M vao thic
an: tom duoc an véi 2 ndng do 25 va 30g/100kg tdm lién tuc trong 6
ngdy, sau d6 cong cuong doc vi khuan bang b sung vi khuan vao nudc
nudi voi mat do 10°-10° cfu/mL. Két qua cho thdy bang bién phap cho
in & nong do 25g/100kg tom ty 1& chét 27%, trong khi d6 16 an
30g/100kg tom co ty 18 chét 60%. Ty 18 chét cao ¢ 16 cho in 30g/100kg
tom duoc ghi nhan do & ngay thtr 3 sau khi cong cuong doc. Nhu vay
qua mo hinh thi nghiém nay nhan thdy thao duoc PC.M c6 hiéu qua
phong bénh AHPND véi ty 18 séng dat cao >60% so voi 16 dbi chung
duong.
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4.5.3.2. Cao chiét Kho sam (CT.M) trén thirc dn nudi tom

Két qua thi nghiém phong bénh bang cao chiét khd sam tron vao
thirc an va cho tom an sudt 7 ngay va 12 ngay: Ty 1¢ song cua tom &
nghiém thirc d6i chimg dwong (t6m an thirc dn khong tron cao chiét) la
15%+5% va ty 1 song trung binh ciia tdm & nghiém thirc ddi chimg 4m
1a 100%. Trong khi d6, cic nghiém thirc phong bénh bang dich chiét &
cac nong do 1%; 2% va 4% c6 ty 18 tom sbng lan luot 1a 43,3%+5,8%;
63,3%7,6% va 71,7%+2,9%. Diéu nay c6 thé noi rang dich chiét Kho
sam c6 hiéu qua phong bénh hoai tir gan tuy cdp o tom thé chén tring
v6i ca hai liéu 2% va 4% tron vao thirc dn véi ty 1¢ sdng trung binh trén
60%. Két qua phan tich md bénh hoc cac mau tém thi nghiém phong
bénh AHPND cho thy gan tuy toém an thirc an tron 2% va 4% cao Kho
sam c6 cu trac binh thudng.

Ty 1& chét trung binh cta tdm thi nghiém & cac thoi diém 24, 48,
72, va 96 gio dugc thtr nghiém. Tém dugc cho an hang ngay véi cac
néng d6 cao chiét kho sam dugce tron vao thic an bao gém 0, 25, 30,
35, 40, va 45%. Két qua thi nghiém cho thdy khong co tém chét &
nghiém thirc d6i chimg (0%) trong sudt 96 gio thi nghiém. O tat ca cac
nghiém thirc dn cao chiét, tom chét sau 24 gid, c6 ty 18 chét trung binh
tir 1,67%+2,89% dén 5%+0%. Ty 1é trung binh t6m bi chét sau 48 gio &
ndng do cao chiét cao nhét (45%) 1a 15%+5%. O thoi diém 72 va 96
gid, ty 1& trung binh tom chét & ndng do cao nhét cua thi nghiém (45%)
1a twong duong nhau (21,67%%2,89%). Do cac két qua ty 1& tom chét
<22%, nén khong xac dinh dugc gi tri LCso & cac thoi diém quan. Gan
tuy t6m c6 cau triic binh thuong.
B. DOCKING PHAN TU VA HOAT TiNH GAY PQC TE BAO IN
VITRO .
4.6. Nghién ciu docking phin tir cac hop chat ent-kaurane
diterpenoid dinh hwéng we ché con duwong tin hiéu PI3K

Muc tiéu cia nghién ctru nay Ia tién hanh docking phan tir dé xéac
dinh cac hop chét diterpenoid c6 kha ning trc ché con duong tin hiéu
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PI3K, sau d6, nghién ciru hoat tinh gay doc té bao cia ching trén dong
té bao ung thu phdi ngudi (A549).

Dua trén cac hop chat da phan 1ap tir 14 cay Kho sam va tai liu
cong bd qudc té, tién hanh docking phan tir cho 7 hop chat ent-kaurane
diterpenoid gom: ent-18-axetoxy-7p-hydroxykaur-16-en-15-one (1);
ent-lo-axetoxy-7p,14a-dihydroxykaur-16-en-15-one ~ (2);  ent-18-
axetoxy-7p-hydroxykaur-15-one (3); ent-7p,14a-dihydroxykaur-16-en-
15-one (4); ent-18a-axetoxy-7a,14p-dihydroxykaur-16-en-15-one (5);
ent-1a,14a-diacetoxy-7p-hydroxykaur-16-en-15-one (6); va ent-1a,7p-
diacetoxy-140-hydroxykaur-16-en-15-one (7) dinh hudéng tc ché trén
céc protein chinh thudc con duong tin hiéu PI3K gom: AKT (PDB ID:
1UNQ), mToR (PDB ID: 4JSV), COX-2 (PDB ID: 3NT1), MDM2
(PDB ID: 4JRG), PDK1 (PDB ID: 5LOV) trong diéu tri ung thu phdi.

Két qua cho thiy, hop chét 6 c6 diém ning luong dock véi mToR
cao nhat 13 -124.5 kcal/mol, dimg thtr hai 12 1 lién két véi COX-2 c6
diém ning luong dock -110.2 kcal/mol. Xét trén phuong dién lién két
hydro, 6 khong tao lién két hydro véi mToR do dé sy twong tac voi
mToR khong bén viing mic du diém ning lugng dock cao hon so véi
cac chit khac. Hop chét 1 tao lién két hydro véi Phe210, GIn289 and
Tyr385 thong qua vi tri 017 va H1. Két qua tinh ai lyc lién két chi ra 7
va 1 ¢6 ai luc lién két manh nhat véi mToR lan luot 14 -16.1 kd/mol va -
15.8 kd/mol. Nhin chung, ngoai trir chit chuan Oxaliplatin thé hién &i
luc lién két tdt véi tht ca cac protein, hop chét 7 ¢6 &i luc lién két manh
nhit voi AKT, mToR, MDM2 va PDK1, hop chét 6 ai luc tot nhét véi
COX-2 14 6, hop chét 2 ciing thé hién ning luong dock cao véi AKT,
MToR va MDM2, chi dimg sau hop chit 6 va 7. Do do, 1, 2, 6 va 7
dugc dy doan ¢6 tiém ning trc ché con dudng tin hiéu PISK.

4.7. Hoat tinh cdc ent-kaurane diterpenoid tir Kho sim gy doc
trén dong té bao ung thw phoi ngwoi A549

Hoat tinh cac ent-kaurane diterpenoid tir Khé sim gdy déc trén
dong ¢é bao A549 & nguwoi bang phwong phdp MTT: Té bao duoc i véi
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cac hop chat nghién ctru trong 48 tiéng & cac ndng d6 khéac nhau. Gia
tri ICso clia hop chét 7, 6, 1 va 2 thu duoc lan luot 1a 11,17 £ 0,8; 12,87
+0,3; 18,55 + 1.3 va 20,07 + 0.8 uM, cao hon chit chuan oxaliplatin
(22,12 # 1,1 pM). Céc hop chit con lai thé hién hoat tinh & mtc trung
binh va yéu. Céc két qua ban dau nay cho thdy tiém ning e ché ting
sinh té bao ung thu phdi ctia cac chat nghién ctru va ¢ su tuong dong
v6i két qua mo phong docking phan tir.

KET LUAN
Luén an da thu dwoc cac két qua chinh nhw sau:
1. Nghién ciru vé héa hoc:

Tir 07 loai thuc vat duoc khao sat, gdm c¢6 Bo mim (Pouzolzia
zeylanica), Thau dau (Ricinus communis), Ké hoa dao (Urena lobata),
Khé sam (Croton tonkinensis), Thém 16m (Polygonum chinense), Pon
chau chéu (Aralia armata) va Ca trai vang (Solanum xanthocarpum) da
phan 1ap va xac dinh cdu tric 33 hop chét (trong d6 tring lip 10 hop
chat, con lai 23 hop chit) chu yéu thudc cac 16p chét diterpenoid,
triterpenoid, steroid va polyphenol.

2. Nghién ciru hoat tinh sinh hoc theo dinh huéng tao ché phim
chéng bénh hoai tir gan tuy cdp do vi Kkhuin Vibrio
parahaemolyticus gay ra cho tom:

- Két qua khao sat so bo kha ning (e ché vi khudn Vibrio
parahaemolyticus in vitro ctia cac cao chiét ethanol thd cua 13 loai thuc
vat dugc Iia chon cho thay 07 loai: Ké hoa dao, Bo mam, Kho sim va
Don chiu chiu (dudng kinh trung binh vong tc ché 1an lugt 13 15 mm,
17 mm, 18 mm, va 25 mm theo phuong phap ctia Chaweepack-2015);
Théu dau va Thom 16m (duong kinh vong vo khuan lan luot 1 10,4 -
15,3 mm va 15,3 — 20,6 mm tuong Gng véi ndng do 40-200pg/khoanh
theo phuong phép ciia W. Kirby va A. Bauer - 1961) thé hién hoat tinh
tdt nhat, dugc lua chon cho nghién ctru khang khudn V.
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parahaemolyticus trén tdm (in vivo) bd sung vao mdi trudng nudc va
thirc an. Két qua thir hoat tinh in vivo cho biét, cao chiét Kho sam
(CT.M) ¢ liéu 15 ppm va Thom 16m (PC.M) & ndng d6 30g/m®bo sung
vao mdi truong nudc nudi tdm cd6 mam bénh AHPND in vivo cho két
qua khang khuan t6t nhét, nang cao ty 18 sdng tom hon 60%. Cao chiét
Kho sam (¢ lieu 2% (20g/kg thirc an) va 4% (40g/kg thirc dn)) va Thom
16m (6 liéu 25-30g/100kg tdm) bo sung vao thirc dn cho tdm c6 hiéu
qua nang ty 1& séng cta tom 1én trén 70,4%.

- Két qua thir nghiém hoat tinh sinh hoc in vitro cho thay cac hop
chét guercetin-3-O-p-D-glucopyranoside, ent-18-axetoxy-7 4
hydroxykaur-16-en-15-on, ent-18a-axetoxy-7a,144-dihydroxykaur-16-
en-15-on va ent-1a-axetoxy-73,14a-dihydroxykaur-16-en-15-on ¢ nong
d6 0,1% c6 kha ning tc ché sy phat trién cua vi khuan Vibrio
parahaemolyticus gy bénh AHPND lan luot 1a 82,5; 70,8; 50,4; 44,5
va 35,5%.

- Budc dau tim hiéu co ché anh huong cua cac hop chét ent-lo-
axetoxy-7p,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-3-0O-4-D-glucopyranoside (P3) dén sy chuyén hoa
proline ciia vi khuan Vibrio parahaemolyticus, két qua mo phong
docking phén tir cho thiy 4i lyc lién két tai viing hoat dong ciia protein
PDH t6t hon so véi chit chuin naucleidinal, trong d6 hop chat P3 cho
thdy ai lyc lién két cao nhét (-11.59 kcal/mol), hop chat C2 c6 ai luc
lién két thap nhét trong bon chét nghién ciru (-9.91 kcal/mol), nhimng sd
lidu thu duoc c6 d6 tuong ddng cao so véi két qua thuc nghiém.

3. Nghién ciru hoat tinh sinh hoc theo dinh huéng giy déc té bao:

- Khao sat hoat tinh giy doc té bao in vitro trén dong té bao ung
thu phdi ngudi A549 céc ent-kaurane diterpenoid phan lap tir cdy Khé
sam gdm: ent-1a,7p-diacetoxy-14a-hydroxykaur-16-en-15-one (7); ent-
la,140-diacetoxy-74-hydroxykaur-16-en-15-one (6); ent-18a-axetoxy-
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70,14p-dihydroxykaur-16-en-15-one  (5); ent-74,14a-dihydroxykaur-
16-en-15-one (4); ent-18-axetoxy-74-hydroxykaur-16-en-15-one (C3);
ent-la-axetoxy-74,14a-dihydroxykaur-16-en-15-one (C2); va ent-18-
axetoxy-7/-hydroxykaur-15-one (C1). Két qua chi ra cac hoat chét c6
tiém ning trc ché ting sinh té bao ung thu phdi 1a cac hop chat 7, 6, C3
va C2 voi lan luot IC 50 1a 11,17 + 0,8; 12,87 + 0,3; 18,55 + 1.3 va
20,07 + 0.8 uM, cao hon chét chuan oxaliplatin (22,12 1,1 uM).

- Két qua mo phong docking phan tir 7 hop chét ent-kaurane
diterpenoid ngudn gdc tir 14 cay Kho sam dinh hudng trc ché con duong
tin hiéu PI3K trong ung thu phdi t& bao ciing chi ra 4 hop chit: ent-18-
axetoxy-74-hydroxykaur-16-en-15-one (C3), ent-la-axetoxy-74,14a-
dihydroxykaur-16-en-15-one (C2), ent-1a,140-diacetoxy-7/-
hydroxykaur-16-en-15-one (6) va ent-1a,74-diacetoxy-14a-
hydroxykaur-16-en-15-one (7) thé hién tiém ning wc ché cic protein
khi so sanh véi chat chuan oxaliplatin, nhu vay c6 su twong dong cao
giita két qua mo phong docking phan tir véi két qua thyc nghiém.

KIEN NGHI

Céc két qua nghién ctru trong luan 4n cho thdy Khd sdm va Thom
16m 13 hai loai cé thanh phan hoéa hoc va hoat tinh sinh hoc tha vi. Vi vay,
trong tuong lai tiép tuc danh gia hiéu qua phong bénh AHPND cua dich
chiét tho thao duge Kho sdm va Thom 10m dé tao ra cac san pham phong
bénh AHPND do vi khuan Vibrio parahaemolyticus gay ra néi riéng va
cac bénh do vi khuan Vibrio sp. gdy ra ndi chung, phuc vu chim séc stic
khoe cong dong. Cac két qua nghién ciru vé hoat tinh gy doc trén dong té
bao ung thu phdi A549 cho thiy, cic hop chit ent-kaurane diterpenoid cé
tiém ning phat trién thanh thude diéu tri ung thu.
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