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Phan tich dir liéu chat chuyén héa thir cap trong ciy binh bat (Annona
glabra L.) hwéng tac dung trc ché FtsZ in silico

Bui Quéc Diing*
(1) Khoa Dugc, Truong Dai hoc Y Dug'c Buén Ma Thudt

Toém tat

it van dé: Binh bat (Annona glabra L.) 1a mét loai phan bé rong rdi & nwdc ta véi nhidu hoat tinh nhu
chdng ung thu, khang HIV, khang khuan, tri s6t rét, tiéu chay, diét ky sinh trung, ...Qua trinh sang loc in vitro
cho thay dich chiét methanol cla Annona glabra L., (rc ch& hoat tinh cla FtsZ GTPase néi trdi. Nghién ctru
nay nham khao sat kha ning (rc ché FtsZ GTPase in silico clia cac chat chuyén hod thi cap trong cay Binh
bat. Phwong phap nghién ciru: Chat chuyén hod clia Binh bat dugc swu tap tir cac bai bdo trong thu vién
Pubmed, Researchgate.... Cau tric tinh thé 6YD5 trén ngan hang co s& dit liéu protein PDB duoc lya chon dé
xay dung md hinh docking. Qua trinh docking thyc hién trén phan mém LeadIT. DI liéu dugc x& ly va tryc
quan hod véi ngdn ngit 13p trinh Python. K&t qua: 192 cau tric trong Binh bat dwoc swu tdm tir ndm 1991
dén ndm 2015. M6 hinh docking dugc xdy dwng thod man yéu cau. 37 chat docking thanh céng tir 140 cdu
tric khong trung 1&p. (-)-Roemerolin 1a mét alkaloid aporphin cho diém s6 docking thap nhat -19,7 kJ/mol.
Céc cdu trdc tiém ndng phan b8 chd yéu & 14, than, qua. K&t ludn: Phan doan cloroform cla Binh bat chira
phong ph cac alkaloid, amid va polyphenol [a phan doan tiém ndng (rc ché FtsZ. Alkaloid da vong aporphin,
azaanthraquinon, protoberberin cung cap cau tric kh&i dau cho viéc tim kiém thuéc khang khuan hudng
muc tiéu mai.

Ttr khod: Annona glabra L., FtsZ, docking, khdng khudn, chét chuyén hod thir cép.

Data analysis of secondary metabolites in pond apple (Annona Glabra
L.) for potential FtsZ inhibitors in silico

Bui Quoc Dung*”
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Abstract
Background: The pond apple (Annona glabra L.) is a specie widely distributed in our country with many
activities such as anticancer, anti-HIV, antibacterial, antimalarial, antidiarrheal, antiparasitic, etc. The in vitro
screening process showed that the methanol extract of Annona glabra L. inhibited the activity of FtsZ GTPase
prominently. This study aims to investigate the ability to inhibit FtsZ GTPase in silico of secondary metabolites
in pond apple. Materials and Methods: Annona glabra metabolites were collected from articles in Pubmed,
Researchgate, etc. The 6YD5 crystal structure in the PDB protein database was selected to build the docking
model. The docking process was performed on LeadIT software. Data was processed and visualized with the
Python programming language. Results: 192 structures in pond apple were collected from 1991 to 2015.
The docking model was built to meet the requirements. 37 compounds successfully docked from 140 non-
overlapping structures. (-)-Roemeroline is an aporphine alkaloid with the lowest docking score of -19.7 kJ/
mol. The potential structures are mainly distributed in leaves, stems, and fruits. Conclusion: The chloroform
fraction of pond apple contains abundant alkaloids, amides, polyphenols which is the potential fraction to
inhibit FtsZ. Multicyclic alkaloids such as aporphine, azaanthraquinone, protoberberine provide initial active
compounds for the search for new targeted antibacterial drugs.
Keywords: Annona glabra, FtsZ, molecular docking, antibacterial, secondary metabolites.

1. DAT VAN DE trong cay Binh bat |a acetogenin, ent-kauran, peptid

Cay Binh bat (Annona glabra) xudt hién khd va alkaloid [2]. Binh bat chira nhiéu hop chat cé kha
nhiéu & Viét Nam. Cdy moc hoang & cac tinh ven  nang trj st rét, tiéu chdy, diét ky sinh trung, khing
bién tir Quang Ninh vao Quang Nam (Cu Lao Cham)  giun, khang viém, gdy déc té bao, khang khuan,
va cac tinh Nam Bd [1]. Cac nhdm hda hoc chinh  khdng ndm, khing oxy hda [3, 4].
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Protein twong déng tubulin (FtsZ) déng vai tro
chinh trong qud trinh phan chia t€ bao nhan so
[5]. C4u truc khdéng gian ba chiéu cta FtsZ trong vi
khun tuwong ty nhu ciu tric cla a - va B - tubulin.
Ca protein FtsZ va tubulin déu dugc chirng minh 13
dong vai trd quan trong trong cac té bao séng nhw
duy tri hinh dang, ciu trdc va su phan chia té& bao
[6]. Protein FtsZ va tubulin dugoc polyme hda theo
cach phu thudc vao GTP dé tao thanh cac sgi khung
t& bao dé phan chia t& bao, nhung ching cé cac chirc
nang khac nhau. Protein tubulin trung hgp thanh cac
vi 8ng chiu trach nhiém van chuyén vat liéu di truyén
dén cac cuc cha té bao dang phan chia, trong khi
FtsZ, trung hgp thanh cac vong Z cung vdi cac protein
phan chia khéc, chju trdch nhiém phan chia té bao vi
khu&n. FtsZ cé cau tric tvong ty nhu tubulin, nhung
sy twong déng vé trinh tu chi 1a 10 - 18% [5]. FtsZ
duoc coi 13 muc tiéu hap dan dé khdm pha thudc
khang khuan méi. FtsZ 1a mot protein thiét yéu cho
kha nang séng cta vi khuan. Chat (rc ché FtsZ hoat
déng nhw mot chat khédng khudn phd rong khi chuwa
xac dinh dwoc nguyén nhan ctia tac nhan lay nhiém.
Protein FtsZ duwoc bao ton cao & t& bao nhan so va
da duwoc xac dinh & hau hét cac vi khuan. FtsZ khong
c6 & t& bao nhan thyc, didu nay cho thay rang chat
(rc ché& FtsZ khong gdy doc cho té bao ngudi. Cudi
cung, vi cac protein phan chia té bao khéng phai la
muc tiéu cla bat ky loai khang sinh dwoc cip phép
nao, nén cé thé du dodn rang sé khong cé khang
chéo trong cac quan thé vi khuan khang thudc [6].

Nam 2018, tac gia Hoang Xuan Huyén Trang va
Nguyén Thi Hoai d3 ti€n hanh nghién cttru dé tim
ki€ém cac chat khang khuan mai tir 72 loai thuc vat
thu hai & mién Trung Viét Nam. Cac mau thuc vat
duoc chiét xuat bang methanol. Sau dé, dich chiét
duwoc st dung dé danh gid tac dung Urc ché FtsZ.
C6 ba mau cho thay hoat tinh ¢c ché dang ké FtszZ
trong s6 72 dich chiét. Dich chiét Annona glabra L.,
Grevillea robusta A. Cunn. ex R. Br. va Sarcosperma
affinis Gagnep. trc ché hoat tinh cla FtsZ GTPase &
murc 55,76 + 4,20%, 64,43 + 5,55% va 88,36 + 6,50%,
néng dé thir nghiém la 500 pg/mL [7].

T& nhitng nghién ctu trén, viéc tim hiéu sau
hon vé thanh phan cé hoat tinh cda Binh bat theo
hudng (rc ché hoat tinh FtsZ | rat can thiét vdi tinh
hinh khang khang sinh dang bdo dong hién nay.
Viéc chiét xuat tir tw nhién dé thl hoat tinh sinh
hoc gip kho khan do lwong mau th&r nho, cling nhu
viéc t6ng hop hoan toan nhitng chat dé can cé thoi
gian th& nghiém lau dai. Phwong phap in silico cho
phép nghién ciru & mirc do twong tac phan tw, gidp
tiét kiém thoi gian, cong sirc, tién bac. Dy doan vé
nhirng ciu tric cé tac dung, dung mdi, bd phan chira

nhitng hoat chat tiém nang rat can thiét cho cic nha
nghién ctru dugec liéu va hod dugc trén con dudong
tiém kiém chéat tiém nang.

2. pOI TUONG VA PHU'ONG PHAP NGHIEN CU'U

2.1. Ddi twong nghién ciru

C4u truc hod hoc clia cac hop chat trong cdy Binh
bat (Annona glabra L.) dugc thu thap tur cac bai bdo
khoa hoc.

CAu tructinh thé FtsZ cla vi khudn Staphylococcus
aureus tir ngan hang dit liéu protein RCSB PDB dugc
st dung can thod man cac tiéu chi sau: d6 phan giai
bé hon 3 A, gid tri R thap, gan két véi phéi tlr, ndm
xuat hién cla céc ciu trac gan thoi diém hién tai.
Cau truc tinh thé 5MN6, 5SMN7, 5MN8 bj loai do
dé phan giai thap. Cau tric 5SMN4, 5MN5 bi loai do
khong gin két phdi tlr benzamid. Nhu vay, con lai
cac cau truc 4DXD, 6KVP, 6KVQ, 6YD1, 6YD5, 6YD6.
C4au tric 4DXD xuat hién vao ndm 2012 va d3 duoc
nghién ctru nhiéu trong céac tai lieu, gan két véi
phdi tlr 9PC (PC190723), khdéng cé su xuat hién
cla ph6i tlr ion kiém va kiém thé. Cac phéi tir xuat
hién gan day c6 d6 phan giai kha tét, xuat hién cac
jon Ca, K, chuva duwgc nhiéu nghién ctru thyc hién.
Duya vao can nhéc cac tiéu chi trén, 6YDS5 duoc lya
chon dé thuc hién docking. Cau tric 6YD5 gdm
c6 GDP (guanosine-5’-diphosphat), phdi tir OM8
(3-[(3-chlorophenyl)methoxy]-2,6-bis(fluoranyl)
benzamid), MB3 (1-methylpyrrolidin-2-on), EDO
(1,2-ethanediol) va K.

2.2. Phuwong phap nghién ctru

2.2.1. Xdy dwng di¥ liéu chét chuyén hod

Cac cau trdc hod hoc d3 xac dinh bang phd NMR,
IR, GCMS cla cdc hop chat phan lap trong ciy Binh
bat dwoc tim kiém trong cac bai bdo trén Pubmed,
Researchgate. Trong cac bai bdo, mot s6 truong hop
dac biét thi s& cd ky hiéu riéng. Cu thé, ky hiéu a danh
cho céc chat dugc néu tén trong bai bao nhung khong
duoc dénh s6, bai bdo khéng cé cdng thirc nhung tim
duwoc trong Pubchem. Ky hiéu b d6i véi cac chat ma cd
su khac nhau gilta cong thirc trong bai bao va trong
Pubchem, chat d6 duoc lay cong thirc theo Pubchem.
Ky hiéu c danh cho cac chat khéng cé cong thirc nhung
c6 tén va dwoc dénh sé trong bai bdo. Cac chat hod hoc
nay duoc vé bang phan mém ChemDraw, dit tén va
lwu duéi dang file *.cdxml. Tiép theo, cac phan tir nay
duoc lwu duwéi 1 file *.sdf. Ngoai ra, mét bang dwoc lap
ra trong phan mém Excel gdm tén hod hoc, m3 khoa
(m3 trong bai bdo khoa hoc), dung méi chiét xuat, bd
phan chiét xuat, tén bai bdo khoa hoc, ghi chu. Sau dé,
céc chat hod hoc gidng nhau sé dugrc loc va loai bé khoi
bang, chi dé lai nhitng chat duy nhat. Dit liéu dang bang
nay s& duoc phan tich bang ngdn ngit 1ap trinh Python.
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2.2.2. M6 hinh docking

Tién hanh docking

Chuan bj phirc hgp trong phan mém MOE. Dau
tién, phirc hop can xda di cac phan t& nudc, cac phdi
tlr khong lién quan dé con lai 1 chudi protein va phéi
tlr thdng qua Sequence Editor. Sau d4, slra chita ciu
trdc, proton hoa cau truc, tinh dién tich riéng phan,
t8i wu hoéa hinh hoc, t6i thiéu hda nang lugng vdi
gradient 0,0001 kJ/mol bang cong cu QuickPrep.

Chuan bj phéi tlr trong phan mém Sybyl.
T6i thiéu hoa nang lwong lan 1, chon Compute/
Minimize/Molecule. Tién hanh chay déng hoc phan
tlr bang cdng cy Compute/Dynamics/Setup Smilated
Annealing. T6i thiéu héa nang lugng [an 2 gidng nhu
buwdc 1, lvu lai dwdi dang *mol2.

Tién hanh docking trong phan mém LeadIT. Bué'c
1: Chuan bj tui gén két bang cdng cu Prepare receptor.
Bwéc 2: Chon phdi t&r dé docking bang cong cu
Docking/Choose Docking Library/. Load file. O day
chuong trinh chdp nhan dang chuin bj cua ligand
13 *.mol2 va *.sdf. Bwéc 3: Xac dinh cac théng sd
cho qué trinh docking bang céng cu Docking/ Define
FlexX Docking: S6 lwgng cdu dang tdt nhat dugc gilt
lai 13 1 (Top1). CAu dang t6t nhat 13 cau dang cé diém
s6 docking &m nhat. Chon Apply and Dock.

Redocking lai phdi tir

Viéc danh gid md hinh bang cach redocking sé&
thwc hién nhw sau: Chuén bj 3 phéi tr (PT) & 3 file sdf
V@i cdu dang dwoc md t3 nhu sau. Phdi t&r 1 (PT1):
Phéi tlr duwoc tach ra tir phirc hop ddng két tinh. Phéi
tlr 2 (PT2): Phéi t&r dwoc tach ra tir phirc hop déng
két tinh va dwoc chuin bi nhu quy trinh chuan bj
phai tir. Phdi tlr 3 (PT3): Phéi t&r dwoc vé bang phan
mém Chemdraw va dwoc chudn bi nhuv quy trinh
chuan bj phéi tir. Sau khi docking 3 phdi tir trén, ghi
nhan diém sé chirc ndng, RMSD va mo thirc gan két.
Yéu cau: RMSD < 2 A.

2.2.3. Xtr ly va phén tich di¥ liéu

Viéc xtr ly va phan tich dit liéu duwgc thyc hién vai
ngon nglt |ap trinh Python trong trinh bién tap ma
Visual Studio Code. Thu vién pandas cung cdp cho
chiing ta mot s céng cu hitu ich dé kham pha, lam
sach va phan tich di lieu. Cac phuong thirc dé sap
x€p dit liéu trong pandas gdm cé crosstab, groupby,
pivot_table. Truc quan hod dir liéu v&i cac biéu d6
stripplot va heatmap trong thu vién seaborn. Chinh
stra nhan cla cac truc vadi thu vién matplotlib.

3. KET QUA NGHIEN CU'U

3.1. M ta di¥ liéu thd chat chuyén hod

D{t liéu vé cac hop chat dwoc thu thap tir 25 bai
bédo kéo dai tlr 1991 - 2015 (8-32). 192 chat (bao gbm
ca cac chat gidng nhau) d3 dwoc thu thap. Mot s6 chat
6 cau tric giéng nhau va cd thé chiét xuat & cac bd
phan khac nhau cla cdy. Co tat ca 4 chat ky hiéu a, 4
chat ky hiéu b, 3 chat ky hiéu c. 16 chat khong xac dinh
duwoc dung moi chiét xuat. 4 bd phan dugc dung dé
phan lap bao gbm hat, |3, qua va than céy.

8 nhdm hop chat hod hoc dugc xac dinh trong
cay Binh bat nuwdc (Hinh 1). Ba nhdm cé s6 lugng chat
nhiéu nhat |3 terpenoid, alkaloid va acetogenin. Trong
do, terpenoid la nhdm cé s6 lvgng chat nhiéu nhat véi
45 chat. Hai nhom alkaloid va acetogenin cé s lwong
chat [an lwot 13 40 va 39 chat. Cac nhém peptid, lipid,
amid duoc phan lap véi s6 lugng mbi nhdm rat it (nhd
hon 5). Cé 7 phan nhédm trong nhdm alkaloid gém cé
aporphin, protoberberin, isoquinolin, oxoaporphin,
azaanthraquinon, morphinandienon, dioxoaporphin.
Aporphin |a phadn nhém cd nhiéu chat nhat vdi 19
chat, ti€p sau la protoberberin 9 chat. Dioxoaporphin,
morphinandienon cé 1 chat trong mbi phan nhém.
C6 3 phan nhém trong nhém terpenoid la kauran
diterpenoid, sesquiterpenoid, monoterpenoid. NGi
bat nhat |a phan nhém kauran diterpenoid véi 38 chat.

terpenoid
alkaloid

- acetogenin
polyphenol
steroid

nhom hoa hoc

peptid
lipid
amid

0 10

20 30 40
s chat

Hinh 1. Biéu do cot vé s6 lvgng chat theo nhdm hoa hoc
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Nhém terpenoid ¢ 32 chat trong dich chiét
cloroform, 7 chat trong dich chiét nwéc va 5 chat trong
dich chiét aceton. Nhédm alkaloid (40 chét) chi dugc
chiét bang cloroform. Nhém acetogenin hién dién
trong 6 dich chiét khac nhau hexan, diclorometan,
cloroform, aceton, methanol va n-butanol. Dich chiét
cloroform chira 40 alkaloid, 32 terpenoid, 5 steroid, 4
polyphenol, 4 peptid, 4 acetogenin. Dich chiét hexan
chira 14 acetogenin, 3 lipid, 1 steroid va 1 terpenoid.
Dich chiét ethanol, ethyl acetat, n-butanol déu chi
chira 1 chat.

terpenoid 0
steroid 1

Q
o polyphenol 0
‘8 peptid 4

=
c lipid 3
2 id 0

< ami
alkaloid 0
acetogenin
&

N3
B

Méi lién quan gitta nhdm héa hoc va bd phan chiét
xudt duoc trinh bay trong Hinh 2. Terpenoid phan bé
nhiéu & qua, |a va than [an lugt twong (ng 37, 7, 7 chat.
Alkaloid phan bé chd yéu & than, |, qua twong (rng 28,
15 va 8 chat. Acetogenin tap trung & hat, 13, qua tuong
rng 27, 11, 4 chat. Qua |a bd phan phan lap dugc nhiéu
hop chat nhat (54 chat), chira 37 terpenoid, 8 alkaloid.
Hat chira rat nhiéu acetogenin (27 chat). Than cay
chtra 2 nhém hod hoc ch( yéu |a alkaloid (28 chat) va
terpenoid (7 chat). L3 chira chd yéu la 15 alkaloid, 11
acetogenin, 7 terpenoid, 5 polyphenol.

7
4 5 30
1 0
0 0 20
0 0
0 2 10
:
4 0
-0
2 AN
N <@
0 phan

Hinh 2. Ban d6 nhiét gitta nhdm hda hoc va bd phan

3.2. M6 hinh docking

C4u truc tinh thé dugc x0d nuwdc, cac phéi tlr
GDP, MB3, EDO, con gitt lai OM8 va K. Cau tric 6YD5
gém c6 307 acid amin b3t dau tir Gly9 d&n Phe315,
khéng bi mat acid amin nao trong chudi. Tuy nhién,
cac acid amin Gly9, Met11 khac véi Asn9, Leull cua

chudi FtsZ Staphylococcus aureus. Ngoai ra, cau tric
nay con thi€u 83 acid amin gébm c6 Metl -...-Phe8,
Asp316-...- Arg390. Tuy nhién, khoang gén két di lap
thé day da 23 acid amin tir GIn192 dén lle311 (trai)
va céc twong tac vdi phéi tlr (phai) duge minh hoa
& Hinh 3.

Hinh 3. Khoang gén két cia 6YD5 va tuong tac 2D véi phdi tir OM8

[24
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Cac lién két hydro xuat hién gitra phdi tir OMS8
va FtsZ gom c6 Val207 va N (trong nhém CONH,),
gilta Asn263 va N (trong nhém CONH,), Leu209 va
O (trong nhém CONH,), Gly205 va O (trong nhém
CONH,). Céc lién két hydrophobic clia vong benzen cé
gan nhom CONH, gdm c6 lién két pi-alkyl véi Leu200,
Val297, lién két amid - pi chdéng phl vdi Asp199. Cac
lién két hydrophobic clia vong benzen cé gdn nhém
Cl gdbm co lién két pi-alkyl vdi lle311, lién két gitra Cl
va Met226. Lién két Van Der Waals xuat hién gitra
Gly196, Thr309 va C (-C-0). Lién két halogen xuat hién
gitta F va Asn263, Val203. Ngoai ra con cd sy xuat hién
lién két gitra K v&i O (trong nhém CONH,) va F.

Két qua redocking dwoc trinh bay & Bang 1. Két
qua RMSD clia céc phéi tir (PT) déu nhd hon 2 A, dat
yéu cau. Vé diém s6 docking, d6 léch chuan (SD) va
dd 1éch chuin tuong ddi (RSD) Ian lugt 1a 0,22 va
0,81%. Nhu vay, c6 thé thay diém s6 docking cé su
thay ddi rat it gitta 3 cAu dang vdi quy trinh chuan bj
khéc nhau cla cung mét chéat.

Bang 1. K&t qua redocking

PT Diém s6 (kJ/mol) RMSD (A)
-25,88 0,63

2 -26,29 0,61

3 -25,81 0,55

Xem xét v& mo thirc gan két, ca 3 phdi t& van con
gilt lai lién két hydro vd&i Val207, Asn263, Leu209,
khéng cd lién két Gly205 nhuw trude khi docking. Cac
lien két hydrophobic gan nhu khéng déi gitra cac PT1,
PT2, PT3. PT3 cé thém lién két hydrophobic giita vong
benzen cé chira Cl va Leu200. Lién két Van Der Waals
cla ca 3 PT xuét hién giira Gly196 va C (-C-0), khéng
con lién két cla Thr309. Lién két halogen cta ca 3 PT
gitta F va Asn263, Val203, khéng thay d&i so véi cau
truc tinh thé phirc hop. Lién két kim loai cla ca 3PT
déu giéng nhau, gitta K v&i O (trong nhém CONH,),
khéng con véi F. Nhu vay, cd su tuwong dong vé md
thirc gan két clia 3 phdi tr va cd thay ddi rat it so
véi cau tric tinh thé phirc hop, van day da lién két
hydrophobic, hydro, Van Der Waals, halogen, kim loai.

3.3 Phan tich di¥ liéu sau khi docking

T 192 chat swu tam tir 25 bai bdo chira cac cau
trdc hod hoc cla cay Binh bat, 52 chat bj loai bd do
trung |13p, con lai 140 chat véi tric khac nhau duoc
dua vao qua trinh docking. K&t qua dwa ra cé 37 chat
docking dugc, 103 chat théng bado khdng docking
dugec. (-)-roemerolin la mot alkaloid aporphin cho
diém s& docking thap nhat -19,7 klJ/mol. 2 chat
blumenol A, annoglacin A cho diém s& docking
duwong (0,6 va 22,7 kl/mol). Biém s6 docking trung
binh cta ca 37 chat nay [a -10,2 kJ/mol.
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Nhém hoé hoc

Hinh 4. Biéu d6 diém s6 docking theo nhém hod hoc

Ba nhém cé diém s& docking dang chi y gobm
alkaloid, polyphenol va amid (Hinh 4).

Nhoém alkaloid cé chira 21 chat cé diém s& docking
trai dai tir-19,7 dén -4,7 kJ/mol, trung binh -13,4 kJ/
mol. 3 chat trong nhédm polyphenol diém trung binh
14 -15,6 ki/mol. 2 chat trong nhém amid cé diém s6
trung binh 13 -16 kJ/mol. Cac phan nhém alkaloid
gdbm cé aporphin, azaanthraquinon, protoberberin
va isoquinolin, trong d6 c6 phan nhém aporphin cé
tdi 16 chat, diém s6 docking trung binh 13 -14,1 kJ/
mol. Phdan nhdm azaanthraquinon, protoberberine,
diém s6 docking trung binh lan lvot 13-13,8 va-11,4
kJ/mol. Phan nhém isoquinolin cé diém s6 docking
cac chat déu trén -10 ki/mol.

Nhém polyphenol cé 3 chat véi diém s& docking
trung binh la -15,6 kJ/mol, trong dé cé flavonoid
quercetin -18,6 kl/mol.

Nhém amid c6 diém sé docking trung binh -16
kJ/mol, v&i chat N-p-coumaroyltyramin -17 kJ/mol.
2 nhom con lai terpenoid va acetogenin la nhitng
nhém it dit liéu dé phan tich va diém s6 docking
cling cao hon.

Dich chiét cloroform ch&ra nhiéu ciu truc tiém
ndng (Hinh 5). Cu thé hon, dich chiét cloroform cé
chira 26 chat vdi diém s& docking trai dai tir -19,7
dén 0,6 kJ/mol, tap trung chi yéu tir -20 dén -10
kJ/mol. Dich chiét cloroform cé chira cdc nhém
hod hoc alkaloid, amid va polyphenol. Dich chiét
nwdc chiva nhitng cdu tric déng chd y nhu acid
3,4-dihydroxybenzoic va icarisid D2 vdi diém s&
docking lan luot 1a -16 va -13,6 kJ/mol.
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Hinh 5. Biéu d6 diém s6 docking theo dung méi

Diém s8 docking clia 44 cau tric (bao gbm céc ciu
trdc trung nhau nhung chiét xudt & cac bd phan khac
nhau) phan chia theo bd phan chiét xuat dwoc minh hoa
trong Hinh 6. Than, 13, qua c6 diém s& docking trung vi
[an lwot 13 -13,3 ; -12,4; -8 kJ/mol. L4 co 15 chat, trong

d6 alkaloid (-)-roemerolin c6 diém s& docking thap nhét.
Qua ¢d acid 3,4-dihydroxybenzoic cho diém s6 docking
thap nhat. Than chita R-(-)-norushinsunin 13 alkaloid
v&i diém s6 thap nhat 13 -17,4 kJ/mol. Nhu vy, cac
c4u trdc tiém nang phan bé chli yéu & 13, than, qua.
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Hinh 6. Biéu d6 diém s6 docking theo bd phan chiét xuat

4. BAN LUAN

192 chat (bao gbm c3 cac chat gibng nhau) tir
25 bai bdo trong 8 nhém hop chat duwoc xac dinh
cau tric véi cdy Binh bat. Ba nhdm cé s6 lwong chat
nhiéu nhat |a terpenoid, alkaloid va acetogenin. K&t
qua twong déng vdi nghién ctru cha tac gid Hien
NTT va cOng sy, acetogenin, ent-kaurans, peptid va
alkaloid Ia cdc nhédm hda hoc chinh trong cay Binh
bat [2]. Ngoai ra, trong cay con c6 cac nhém khac vai
it cAu tric da dang nhu polyphenol, steroid, amid,
peptid, lipid.

Mot s& polyphenols nhu chrysophaentin, dan
xuat cda vanillin, curcumin cé hoat tinh chéng lai
E.coli va &c ch& hoat dong GTPase cla FtsZ [33].
Sang loc dua trén docking phan tlr d3 xac nhan rang
trong s& 122 chat tir Cinnamomum zeylanicum,

Punica granatum va Glycyrrhiza glabra, B-sitosterol
va glabrol cho thay hoat tinh (rc ché cao nhat d&i
v@i FtsZ va 1a chat khang khudn ly tudng [34].
B-sitosterol la mot steroid cling hién dién trong
cdy Binh bat. Tuy nhién, dit liéu thu thap duoc cho
thay cd rat it ciu truc polyphenol cling nhu steroid,
trong khi cac alkaloid lai cé ciu tric kha da dang. 21
cau truc alkaloid chu yéu |13 alkaloid da vong cla cay
Binh bat c6 diém s& docking tuwong ddi thap. Hién
nay, mot s6 alkaloid da vong d3 dwoc nghién ctru
cho thay tac dung (rc ché FtsZ. Berberin, alkaloid
kiéu protoberberin c6 thé (rc ch& sy hinh thanh
vong Z va qua trinh téng hop FtsZ & E. coli theo
cach phu thudc vao liéu lvong, lam gidam hoat tinh
cla GTPase trén in vitro. Ngoai ra, mot s6 nghién
ctru cho thay mot s6 dan xuat berberin thé hién
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hoat tinh khang khuidn manh chéng lai MRSA va
VRE bang cdch nhdm muc tiéu FtsZ va (c ché sy
phan chia t& bao [5]. Qué trinh bién d6i hda hoc
cla berberin vd&i cdc nhdm thé 9-phenoxyalkyl dua
trén téng hop d3 cai thién dang ké hoat tinh khang
khuan phd rong théng qua viéc nhdm muc tiéu FtsZ
[35]. M6t alkaloid da vong benzophenanthridin
khéc la sanguinarin, dugc chiét xuat tir Sanguinaria
canadensis, c6 thé ngdn chin qua trinh phan chia
t€ bao, hinh thanh vong Z va lap rap FtsZ trong t&
bao B. subtilis va E. coli. Tuy nhién, sanguinarin cé
thé (rc ché& qua trinh trung hop tubulin cla sinh vat
nhan chuin, cho thdy moét s6 doc tinh déi vdi té
bao dong vat cé vu [5]. M6t cach tuong ty, Binh bat
cling cé chira nhitrng alkaloid da vong nhu aporphin,
azaanthraquinon, protoberberin 13 nhitng cdu tric

tiém nang (rc ché FtsZ trong ty nhién va cung cap
khung c4u trdc cho téng hop hod duoc.

5. KET LUAN VA KIEN NGHI

Binh bat chra ba nhdm hod hoc tiéu biéu 13
terpenoid, alkaloid va acetogenin, cho nhiéu hoat
tinh tha vi nhu khang khuan, khang ndm, gay doc t&
bao. Trong d6, alkaloid |a cu tric tiém nadng trong
tim kiém cdc hoat chat (rc ché FtsZ vdi tac dung
khang khudn. Phan doan cloroform cé chira céc
nhom hoa hoc alkaloid, amid va polyphenol la phan
doan co thé cho tac dung rc ché FtsZ t6t. L4, than,
qud co thé slir dung dé chiét xuat. Cac nghién ctru
in vitro vé chiét xuat, lam giau hoat chat va thir tac
dung sinh hoc can duogc tién hanh thém dé khing
dinh lai hoat tinh khang khuan cla cay Binh bat.
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