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DATA ANALYSIS OF SECONDARY METABOLITES IN SILVER OAK PLANT
(Grevillea robusta A.Cunn. ex R.Br.) FOR ANTIBACTERIAL EFFECTS AGAINST FtsZ
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TU KHOA Pubmed, Researchgate. Cau triic tinh thé 6YDS trén ngén hang co s dit
liéu protein (RCSB) duoc st dung. Dit liéu thd va dir liéu sau khi c6 két
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phenolic don gian (phenolic acid, phenolic ester, phan nhém khac c6 cau
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nhitng hop chét tiém ning chéng vi khuan theo co ché khang FtsZ. Phan
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1. Pat van dé

Cay Ngan hoa (Grevillea robusta A.Cunn. ex R.Br.) dugc nguoi Phap du nhap vao nudc ta va
trong lam canh quan tai Bao Loc, Lam Pong. Dén nay, cay dugc trong nhiéu & cac tinh phia Bac
vi cay moc nhanh, thich hop véi dat acid nghéo kiét doi nui. Cay rat thich hop trong duong phéd
noi ¢ via he, ting dat sau thoang trén 1 m [1]. Cay Ngan hoa chtra nhiéu hop chit c6 kha ning
trc ché enzyme, khang virus HIV, chdng gbc tu do, khang viém, khang ung thu [2]-[5].

Md Sharif Ullah va cong su da danh gia hoat tinh khang khuan cta G. robusta trén 5 vi khuan
gram duong va 8 gram am, 3 loai ndm va két qua dugc so sanh véi khang sinh ciprofloxacin.
Phén doan dung méi carbon tetraclorid va cloroform thé hién hoat tinh khang khuan véi ving trc
ché nam trong khoang tur 7 dén 17 mm so véi chat dbi chiéu 1a ciprofloxacin (34-45 nm). Vung
trc ché cao nhat (17 mm) dugc biéu thi ¢ phan doan chloroform chong lai Salmonella typhi [6].
Nam 2019, Ian Edwin Cock va cong su dé nghién ciru sy tc ché su phat trlen vi khuan gram
duong va gram am véi chiét xuat methanol tir 14 va hoa ciia G. robusta. Chiét xuat G. robusta tic
ché tot sy phat trién cua ca vi khuan gram dwong va gram 4m nhung hoan toan khéng c6 hiéu qua
dbi voi tat ca cac loai nam dugc thir nghiém. Chat chiét xuat tir 14 thuong c6 hoat tinh khang
khuén t6t hon chat chiét xuat tir hoa. Dich chiét 1a G. robusta la chat rc ché manh sy phét trién
cuia Bacillus cereus va Bacillus subtilis (twong tng 1a 145 va 83 pg/mL). Chiét xuét ciing trc ché
tdt su phat trién cua Alcaligenes feacalis, Pseudomonas fluorescens, Salmonella salford,
Staphylococcus aureus va Staphylococcus cholermidis, mic di ¢6 gia tri MIC cao hon dang ké.
TAt ca cac chét chiét xuit duogc xac dinh la khong doc trong xét nghiém sinh hoc Artemia
franciscana nauplii, cho thiy sy an toan cua ching trong diéu tri nhiém khuan [7]. Nam 2018,
Hoang Xuan Huyén Trang va Nguyén Thi Hoai di tién hanh nghién ctu dé tim kiém cac chat
khang khuan méi tir 72 loai thyc vat thu hai & mién Trung Viét Nam. Cac miu thuc vat duoc chiét
xuit bang metanol. Sau dé, chat chiét xut duoc sir dung dé danh gia tic dung e ché FtsZ. Sau qua
trinh thyc hién nghién ctru, ba mau cho thiy hoat tinh trc ché FtsZ dang ké trong sé 72 dich chiét tir
thuc vat dugc thu thap & mién Trung Viét Nam. Dich chiét Annona glabra L., Grevillea robusta A.
Cunn. ex R. Br. va Sarcosperma affine Gagnep. trc ché hoat dong ciia FtsZ GTPase ¢ mirc 55,76 +
4,20%, 64,43 £ 5,55% va 88,36 + 6,50%, nong do thir nghiém la 500 pg/mL [8].

FtsZ 1a mot trong nhimg muc tiéu tiém nang va dugc phat hi¢n 1a ¢6 anh hudng dang ké dén
tudi tho cta vi khuan. FtsZ can thiét cho sy ton tai va phan chia cua té bao vi khuan. FtsZ hién
dién trong hau hét cac vi khuan nhung khéng c6 trong cac té bao nhan chudn. Do do, tic dung
cua khang sinh trén FtsZ s€ chon lgc, it ddc va an toan hon véi co thé nguoi. Cac khang sinh s
lién két v6i FtsZ, tre ché qua trinh tong hop FtsZ din dén (rc ché qua trinh phan chia té bao cua vi
khuén [8]. Cu thé, FtsZ c6 cau trac twong dong cta tubulin nhan chuan. Cac protein FtsZ va
tubulin dugc trang hop theo cach phu thudc vao GTP dé tao thanh cac soi khung té bao dé phan
chia té bao, nhung cé cac chirc nang khac nhau. Céc protein tubulin trung hop thanh cac vi ong
chiu trach nhiém véan chuyén thong tin di truyén dén cac cuc cta té bao dang phan chia. Trong
khi do, FtsZ trung hop thanh cac vong Z cung voi cac protein phan chia khac, chiu trach nhiém
phan chia té bao vi khuén thanh céc té bao con. FtsZ c6 cu truc tuong tu nhu tubulin, nhung ty
1¢ ddng nhat trinh tyr chi 1a 10-18% [9].

Trong tinh hinh khang khang sinh déng lo ngai hién nay, viéc tim hiéu chi tiét vé thanh phan
¢6 hoat tinh cua duoc liéu Ngan hoa, dac biét 1a kha nang uc ché hoat tinh cua protein FtsZ, 1a vo
cung cp thiét. Tuy nhién, viéc chiét xuét tir ngudn duogc liéu ty nhién dé kiém tra hoat tinh sinh
hoc gip nhiéu kho khin do lwong miu thir han ché va qua trinh tong hop hoan toan cac chat do
doi hoi thoi gian 1au dai. Dé giai quyét van dé nay, phuong phap in silico di dugc st dung & quy
mo tuwong tac phan tir, gitp tiét kiém thoi gian, cong strc va tai chinh. Phuong phap nay cing voi
viéc phan tich dit liéu cho phép dy dodn cic cau tric c6 tic dung, dung moi va bd phan chira
nhiéu chat tiém ning, mang lai nhiing thong tin quan trong cho cic nha nghién ciru duoc lidu va
hoa dugc.
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2. P6i twong va phuong phap nghién ctru
2.1. Péi twong nghién ciru

CAu tric ciia cac chat hoa hoc trong cay Ngan hoa (G. robusta) duoc thu thap tir cic bai bao
khoa hoc.

Céu truc tinh thé FtsZ cua vi khudn Staphylococcus aureus dugc su dung can thoa man cac
tiéu chi sau: 1) d phan giai t6t, bé hon 3 A, ii) gia tri R thap iii) gin ket voi phdi tir, 1v) nam Xuét
hién ciia cic cdu tric gan thoi diém hién tai v) bai bdo md ta chi tiét cdu truc tinh thé. Cau triic
tinh thé SMN6, SMN7, 5SMNS bi loai do d6 phdn giai thap. Cau tric SMN4, SMNS5 bj loai do
khong gin két phéi tr benzamid. Nhu vay, con lai cac cdu trac 4DXD, 6KVP, 6KVQ, 6YDI,
6YDS5, 6YD6. Cau trac 4DXD xuat hién vao nam 2012 va di duoc nghién ctru nhiéu trong céc tai
lidu, gan két voi phdi tir 9PC (PC190723), khong c6 sy xuat hién ciia phdi tir ion kiém va kiém
thd. Cac phdi tir xuat hién gan day co do phan giai kha t6t, xuit hién cac ion Ca, K chua duoc
nhiéu nghién ctru thuc hién. Dya vao can nhéc céc tiéu chi trén, 6YD5 duoc lua chon dé thuc
hién docking. Cau tric 6YD5 gdm c6 GDP (guanosine-5'-diphosphat), phdi tir OMS (3-[(3-
chlorophenyl)methoxy]-2,6-bis(fluoranyl)benzamid), MB3 (1-methylpyrrolidin-2-on), EDO (1,2-
ethanediol) va K.

2.2. Phwong phap nghién ciru

Xay dung di¥ liéu chét chuyén hod

CAu triic hoa hoc cuia cac hop chat c¢6 trong cdy Ngan hoa (G. robusta) duogc tim kiém trén cac
thu vién tai liéu 16n cua thé gidi nhu Pubmed, Researchgate... Cac bai bao d6 phai c6 chira tén va
cAu tric hoa hoc ctia cac chit da duoc chiét xuét va xac dinh cau trac béng phé NMR, IR, sau @6
duoc ddi chiéu véi thu vién Pubchem. Trong cac bai bao, mot ) truong hop dic biét thi s€ co ky
hiu riéng. Cu thé, ky hiéu a danh cho cac chit duoc néu tén trong bai bao nhung khéng dugc
danh sb, bai bao khong cé cong thirc nhung c6 thé tim duogc trong Pubchem. Ky hiéu b dbi véi
cac chit ma co su khac nhau giira cong thirc trong bai bao va trong Pubchem, chat d6 duoc lay
cong thirc theo Pubchem. Ky hiéu ¢ danh cho cac chit khong co cong thirc nhung c6 tén va dugc
danh s6 trong bai bao. Cac chat hoa hoc nay dugc v& bang phan mém ChemDraw, dit tén va luu
dudi dang file *.cdxml. Tiép theo, cac phan tir nay duoc luu dudi 1 file *.sdf. Ngoai ra, mot bang
duoc 1ap ra la luu lai dudi dang file *.csv gém tén hoa hoc, ma khoa (ma trong bai bao khoa hoc),
tén dugc liéu, b phan chiét xuét, phéan doan dung moi chiét xuét chu yéu, tén bai bao khoa hoc,
ghi chi. Sau do6, cac chét hoa hoc tring nhau s& dugc loc va loai bé khoi bang, chi dé lai nhimg
chat duy nhét khong bi tring ldp. Dit liéu dang bang niy s& dugc phan tich biang ngdn ngir 1ap
trinh Python.

Docking phén tir

CAu tric tinh thé cta FtsZ tir S. aureus duoc 13y tir Ngan hang Dit liéu Protein (RCSB) v6i ma
PDB 6YD5. Cau truc protein dugc chudn bi bang MOE 2019.102 (Chemical Computing Group).
Céu trac tinh thé dugc xo0a nudc, cac phdi tir GDP, MB3, EDO, con giit lai OM8 va K. Sau do,
cAu tric duoc proton hda, tinh dién tich riéng ph?m, t6i wu hoa hinh hoc, tdi thiéu hoa nang luong.
Phéi tir dugc chudn bi trong phian mém Sybyl 2.0.0.11273 (Tripos — Cetera) gdm: tdi thiéu hoa
nang lugng 1an 1, chay dong hoc phan ti, t6i thiéu hoa ning lugng 1an 2. Viéc chuan bi khoang
gan két va docking duoc tién hanh trong phan mém LeadIT 2.1.8 (BioSolvel T GmbH). Bé danh
gia quy trinh docking, phdi tir ddng két tinh dd dwoc docking lai va cin béc hai trung binh binh
phuong d6 1éch (RMSD) ctia phdi tir duge tinh toan.

Xt ly va phén tich dii liéu

Dir liéu sau khi thu thap (dir liéu thd) cung vai dir liéu sau khi loc va docking duogc xur 1y cling
nhu phén tich vdi ngdn ngit 1ap trinh Python 3.9.13 trong trinh bién tdp ma Visual Studio Code
1.84.0 (Microsoft). File dir liéu dau vao 1a *.csv va file dir liéu dau ra 1a *.csv, * png. Thu vién
pandas 1.5.3 dugc sir dung dé kham pha, lam sach, sip xép lai va phan tich dir liéu. Cac phuong
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thire dé sap xép dir lidu gdm c6 crosstab, groupby, pivot table. Matplotlib 1a mot thu vién truc
quan hoa trong Python danh cho cac biéu d6 2D, xay dung trén mang NumPy. Seaborn dugc xay
dung dua trén matplotlib va tich hgp chat ché vdi cau truc dir liéu cia Pandas. Thu vién Seaborn
0.12.2 dung dé vé& biéu d barplot, stripplot, heatmap. Thu vién Matplotlib 3.7.0 dugc sur dung dé
chinh stra nhin céc truc toa do, diéu chinh lai kich ¢ chit.

3. Két qua va ban luin
3.1. M6 ta div liéu thé chit chuyén hod

Téng cong 125 chat chuyén ho4 trong cdy Ngan hoa dugc thu thap tir 9 bai bao, trai dai tir
nam 2000 dén nam 2021 [2], [4], [5], [10]-[15]. Trong sb do, 20 chat ky hi¢u a, 3 chit ky hiéu b,
17 chét ky hiéu c, 1 chat bai bao khong néu tén nhung c6 céu triic hod hoc, 12 chit khong c6 va
khong tim thay cong thurc cAu tao. Bon bd phén dugc st dung dé phan 1ap cac chét 1a vo cay, la,
hoa va ré cay. La la bo phan phan lap dugc ) luwong chét vuot troi 1a 93 chit. Ba b phan vo cay,
hoa, ré cay co sb luong chét phan lap dugc lan luot 129, 8, 15 chét.

Nim nhém hod hoc duoc tim thay trong cac chat phan lap dwoc tir ciy Ngan hoa (minh hoa
trong Hinh 1). D6 la phenol don gian, polyphenol, nhém khac, steroid va quinon. Trong do,
phenol don gian chiém sb luong nhidu nhat v6i 89 chit. Nhém polyphenol c6 chira 15 chét.
Ngoai ra, 2 nhém steroid va quinon chi xac dinh dugc sé luong rat it véi 3 va 1 chat tuong tng
trong mdi nhém. Nhém phenol don gian gém nhitng phan nhom nhé hon: resorcinol va dan chat
alkylresorcinol, arbutin va dan chit, phenolic ester, phenolic acid, coumarin, phdn nhém khac.
Alkylresorcinol chiém s6 luong 16n nhat véi 43 chét, tiép sau d6 1a dan chét arbutin véi 24 chét.
Polyphenol gbém c6 1 lignan va 14 flavonoid. Flavonoid gém c6 2 phan nhém nho hon la
flavanon va flavonol.

phenol don gian alkylresorcinol

dén chat arbutin
o polyphenol £
& =

@ % phenolic ester
2 phan nhém khac s

£ S phan nhém khéc
= @

£ steroid = . .
phenolic acid
quinon coumarin
0 20 40 60 80 0 10 20 30 40
sb chat s0 chat

Hinh 1. Cdac nhom hoa hoc tir dir liéu thu thdp dwoc va phdn nhom cia phenol don gian

Bén bd phéan khéc nhau cta cdy Ngan hoa chtta cac nhom hoa hoc dugc phan 1ap dugc minh
hoa trong Hinh 2. L 1 bo phéan phan 1ap dwoc s6 lugng chat nhidu nhat 93 chat, chi yéu chira 84
phenol (gdm 70 phenol don gian va 14 polyphenol). V6 cy chira 4 nhom gdm phenol don gian,
quinon, steroid va nhdm khac. Hoa, ré chii yéu chira cac chat phenol don gian. Phenol don gian 1a
nhom chét dwoc phan 1ap tir ca 4 bo phédn 14 vé cdy, hoa, 14 va ré cay. Polyphenol tip trung chi
yéu & 14 cay.

Nim dung méi duge ding dé phan 1ap cac chét (pertroleum ether, n-hexan, cloroform, n-
butanol, ethyl acetat) va 4 nhom hoa hoc khac nhau cta cdy Ngan hoa dugc chi ra trong Hinh 2.
Phenol don gian 1a nhom hoa hoc sir dung nhiéu loai dung méi nhat véi 4 dung méi n-butanol,
cloroform, ethyl acetat, hexan. Polyphenol chii yéu ding butanol va ethyl acetat dé chiét xut.
Ngoai ra, petroleum ether chi chiét duoc 1 chat thudc nhom steroid. Cloroform con dung dé chiét
xuat steroid va quinon.

http://jst.tnu.edu.vn 246 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 229(05): 243 - 251

phan nhém khac 0 2 4 4 8
70 30
phan nhém khac 0 9 6 1 60 o steroid 1 0 2 0 0 25
g
© 20
g steroid 0 0 1 2 50 S phenoldongian 0 17 17
b= £
< 0 5 -5
£ phenol don gidn 8 (] 7 5 z quinon 0 0 1 0 Q |
c 20 10
Q
=z - !
quinon 0 0 0 1 -20 polyphenol 0 0 1 7 7 3
lyphenol 0 14 1 0 10 o & >
polyphenol N & = 2
@ @ & \}’@ ’bda
0 &7 &9 )
P w & 5 il &
e & i ©
© ¢
BoO phan Dung moi

Hinh 2. Mo6i lién quan giita nhém héa hoc va b phdn chiét xudt (trdi), dung méi (phdi)
3.2. Phdn tich dir liéu sau khi docking

Tir 125 chét suu tAm, 22 chit bi loai bo do tring lip, con lai 103 chét voi cdu tric khac nhau
dugc dua vao qua trinh docking. Piém sé docking ciia phdi tir dong két tinh 1a -25,9 k/mol va
gia tri RMSD 0,63 A, dat yéu cu. Sau khi thuc hién docking, 68 chét docking duogc, 35 chét
thong bao khong docking dugc. Quercetin 13 mot flavonoid cho diém sé docking thap nhit -22,7
kJ/mol trong tat ca cac chét. 3 chat robustasid D, grevillosid L, grevillosid E methyl ester cho
diém s docking duong (0,4; 0,5 va 0,9 kJ/mol). Piém s docking trung binh ctia ca 68 chit nay
14 -8,1 kJ/mol.

flavonoid_flavonol{ = . .
pelyphenclq{ « . L]
phenolic acid
g
g £ phé&n nhém khac . w8
< phenol don gidn 3
s < flavonoid_flavanon .
= £
£ 2 phenolic ester ot oens %
"2 phan nhém khac O =
z «© coumarin
&
alkylresorcinol
quinon ~ i
dan chat arbutin . L B ]
=20 -15 -10 =5 Q =20 -15 -10 -5 0
Bbiém s& docking Diém s docking

Hinh 3. Piém s6 docking theo nhém hod hoc (trdi) va cac phdan nhém nhé ciia phenol (phdi)

Nhom c6 diém s docking dang cha y trong 68 chét 1a phenol (Hinh 3), gdm polyphenol va
phenol don gian. Nhém polyphenol ¢6 chira 5 chét c6 diém sé docking trai dai tir -22,7 dén -15,1
kd/mol, trung binh -17,5 kJ/mol. Phan nhém flavonol c6 4 chat (quercetin, kaempferol,
rhamnetin, rhamnocitrin) diém sé docking trung binh 1a -18,1 kJ/mol, kéo dai tir queretin -22,7
kJ/mol dén rhamnocitrin -15,5 kJ/mol. Phan nhém flavanon ¢ 1 chit 1a eriodicytol-7-methyl
ether v6i diém s6 docking 14 -15,1 kJ/mol. Nhom phenol don gian cé diém sé docking trai rong
nhét tir -18,4 dén 0,9 kJ/mol, trung binh -7,4 kJ/mol. 2 phan nhém c6 diém sé docking dang chu y
1a phenolic acid va phan nhém khac. Phan nhom phenolic acid gdm 4 chat 1a acid (E)-2,5-
dihydroxycinnamic, acid p-coumaric, acid cinnamic, acid p-hydroxybenzoic voi diém s6 docking
tir -19,4 dén -11,7 kJ/mol. Phan nhom khac trong phenol don gian gdm cac chat p-nitrophenol, p-
hydroxy benzaldehyd, 4-hydroxybenzaldehyd, hydroquinon, 4-hydroxyacetophenon, dhurrin, 4-
hydroxyphenethyl alcohol 8-O-B-apiofuranosyl (1"—>2")-B-glucopyranosid c6 diém sé docking
tir -15,4 dén -6,5 kJ/mol. Piém s6 ctia phan nhom phenolic ester tir -14,8 dén -4,7 kJ/mol, véi cac
chat c6 diém s thap nhat trong phan nhom nay la (E)-2,5-dihydroxycinnamic acid ester ctia D-
glucose (-14,8 kJ/mol), 3,5-dihyroxy cinnamat (-13,4 kJ/mol), methyl 2,5-dihydroxycinnamat (-
13,0 kJ/mol) déu 1a cac dan chét ester cia acid cinnamic. Phan nhoém coumarin c6 1 chat 14 6-
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hydroxy coumarin (-14,4 kJ/mol). Hai phan nhém con lai la resorcinol va alkylresorcinol, arbutin
va dan chit arbutin c¢6 diém s docking cao hon so v6i cac phan nhém khac trong nhém phenol
don gian. Alkylresorcinol c¢6 chita 24 chit voi diém sb trung binh 1a -4,9 kJ/mol, kéo dai tir
grevirobstol A (-11,4 kJ/mol) dén grevillosid E methyl ester (0,9 kJ/mol). Nhém quinon c6 1 chat
la 2,6-dimethoxy-1,4-benzoquinon véi diém sé -8,9 kJ/mol. Nhom khac khéng cé ciu tric
phenol, quinon c6 6 chat 1a 4-(1-hydroxy ethyl) anisol, graviquinon, icarisid D2, p-
hydroxybenzoic acid glucosid, itaconic acid 4-methyl ester, cis-3-hydroxy-5-
pentadecylcyclohexanon déu co diém s docking cao hon -10 kJ/mol. Dua vao biéu do, nhiing
chat ¢6 diém s6 docking bé hon -10 kJ/mol thudc cac nhom phenol, véi cac phan nhém nho nhur
flavonoid (gom flavonol va flavanon), phenolic acid, phenolic ester, phan nhém khéc c6 ciu triic
phenol don gidn va coumarin.

Dung méi cloroform, ethyl acetat la dung mdi chtra nhiéu ciu trdc tiém nang (Hinh 4). Cu thé
hon, ethyl acetat c6 chira 21 chat vai diém s6 docking trung binh 12 -9,9 kd/mol, trai dai tir -22,7
dén -0,4 kd/mol, tap trung chu yéu tir -15 dén -10 kJ/mol ciing nhu xung quanh -5 kJ/mol. Ethyl
acetat chira chat co diém s docking thip nhit 1a quercetin (-22,7 kJ/mol), kaempferol (-18,6
kJ/mol). Cloroform c6 chira 16 chit voi diém sb docking trung binh -10,6 kd/mol, trai dai tir -15,5
dén -5 kd/mol, tap trung chu yéu tir -15 dén -10 kd/mol. Cloroform c6 chira 2 chit c6 diém sb
docking thap nhat 1a p-nitrophenol (-15,4 kd/mol) va acid cinnamic (-13,5 kJ/mol). Dung méi
butanol c6 chua 24 chat, diém sé docking trung binh chi c6 -5,9 kd/mol, trai dai tir -19,3 dén 0,9
k/mol, chu yéu tap trung céc chat co diém so docking lén hon -10kJ/mol. Céc chat c6 diém s6
docking thip nhat trong dung méi nay la acid (E)-2,5- -dihydroxycinnamic (-19,3 kJ/mol) va
rhamnocitrin (-15,9 kJ/mol). Dung mdi con lai hexan chira 4 din chét alkylresorcinol gom
(bisgravillol, 5-[14'-(3",5"-dihydroxyphenyl)-cis-tetradec-6'-en-1"-yl]benzene-1,3-diol; cis-5-n-
pentadecylresorcinol; dehydrobisgravillol; bis-norstriatol va 1 chat khéng c6 céu tric
alkylresorcinol cis-3-hydroxy-5-pentadecylcyclohexanon déu c6 diém sb docking Ién hon -10
kJ/mol.

ethyl acetat{ * S CXA S &1 . LR L SR (s TL L, -

b butanol - hoar
E @
o o
c O
a2 ee . g . ]

cloroform LI AR Y VO Cay

hexan L e réq *r !
-20  -15 -10 -5 0 -20 -15 -10 -5 0
Diém s8 docking Piém s docking

Hinh 4. Biéu d6 diém sé docking theo dung méi (trdi) va b phdn chiét xudt (phdi)

Diém s docking ciia 76 cau tric (bao gom ca cac ciu tric tring nhau nhung chiét xuat o cac
b6 phan khac nhau) dugc phan chia theo bo phan chiét xuat dugc minh hoa trong Hinh 4. Hoa, 14
¢6 diém sb docking trung binh lan luot 12 -9,7 va -8,2 kJ/mol. Hoa c6 8 phenol don gian, trong d6
6-hydroxy coumarin (-14.4 kJ/mol); 3,5-dihyroxy cinnamat (-13,4 kJ/mol) c6 diém sé docking
thap nhét. L& c6 56 chat, trong d6 quercetin (-22,7 kJ/mol); acid (E)-2,5-dihydroxycinnamic (-
19,3 kJ/mol); kaempferol (-18,5 kJ/mol) cho diém sb docking thap nhat va thip hon ca 6-hydroxy
coumarin. Vé cay va ré co twong tng 5 va 7 chat voi diém so docking trung binh la -6,7 va -4,4
kd/mol. Trong vo cay, 4-(1-hydroxy ethyl) anisol cho diém sb thap nhét (-9,6 kd/mol). Trong ré
cay, 1,3-dihydroxy-5-undecylbenzen c6 diém sb docking thap nhat (-5.9 kJ/moI) Dua vao biéu
dd, nhitng chét c6 diém sb docking 16n hon -10 kJ/mol déu nam & r& cay va vo cay.

M0 thirc gan két caa quercetin va FtsZ (Hinh 5) gdom c6 lién két hydro, pi-alkyl, amid-pi
chdng phu, carbon hydro. Lién két hydro giita quercetin va Asn263, Thr265, Asp199, Val203,
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Gly227, Val310, GIn192. Lién két pi-alkyl cua benzen vong A trong chromon véi Val203,
Val297. Lién két amid-pi chong phu cua phenyl vong B vai Thr309. Lién két carbon hydro gitra
Gly196 va pyron vong C.

ASN
A:263

ILE o

a228 (S >
H
GLN Ro% ot
8192
™ ASP
LEU A:199
GLY A:200
A193 /
0 K
e 209 A:403

VAD--~~ A:309
A:310 ;

ILE
GLY LEU
A:227 A311 A:261
MET
A:226

Hinh 5. M6 thirc gin két ciia quercetin va FtsZ
3.3. Ban lugn

Nhiéu nghién ctu chi ra ring cac hop chit phenol c6 tic dung khang FtsZ.
Sulfoalkylresorcinol trc ché hoat dong GTPase cua FtsZ trén in vitro va thé hién hoat tinh khang
khuan chéng lai cdc mam bénh khac nhau nhung khong gay doc te bao dbi véi té bao A549 cua
con nguoi [16]. Cu thé, sulfoalkylresorcinol mdi tur nam co nguon gbc tir bién, Zygosporlum
Sulfoalkylresorcinol trc ché hoat tinh GTPase cua FtsZ téi 50% ¢ nong d6 25 mg/ml va tc ché
gan nhu hoan toan qué trinh tring hop FtsZ & ndng do nay. Sulfoalkylresorcinol ciing thé hién
hoat tinh khang khuan nhe chéng lai Mycobcterium tuberium (MDR-TB), M. bovis BCG, M.
avium, Pseudomonas aeruginosa (MDRP) va Staphylococcus aureus (MRSA) véi cac gia tri
MIC tuong tng 1a 166, 166, 166, 50, va 12,5 mg/ml, nhung khong biéu hién doc tinh té bao dbi
v6i A549 & lidu 1én t6i 200 mg/ml [17]. Coumarin ¢6 hoat tinh khang khuan déng ké ddi véi M.
tuberculosis H37Rv bing céch ngan chin phan tng tring hop FtsZ va hoat dong ciia GTPase.
Coumarin nhim muc tiéu FtsZ trong M. tuberculosis gay bénh lao, c6 thé déng vai tro 1a mot loai
thudc day tiém nang dé diéu tri bénh lao [16]. Scopoletin 1a mot chét tuong tu coumarin lién quan
dén esculetin va quercetin, e ché hoat dong GTPase va qué trinh tring hop cua FtsZ [16]. Trong
cac nghién curu in silico sang loc cac hop chat tu nhién cd ngudn gdec thuc vat cho thiy
cinnamaldehyd va quercetin 1a chat e ché t6t nhat FtsZ tr Salmonella Typhi. Cinnamaldehyd
ngan chin qué trinh tring hop stFtsZ va wc ché hoat dong ctia FtsZ GTPase t6i 70% [18]. Acid
cinnamic c¢6 thé dugc coi 1a mot phan tir khoi dau tiém ning, dé phat trién hop chit khang khuan
moi, vi nd e ché qué trinh trang hop FtsZ va c6 cau triic lién quan dén cinnamaldehyd [19].
Curcumin 12 mot hop chét polyphenol phan 1ap tir Curcuma longa, ¢6 hoat tinh khang khuan d6i
v6i B. subtilis va E. coli véi MIC (ndng do tc ché t6i thiéu) khoang 100 uM. Curcumin c6 thé
lien két voi FtsZ & B. subtilis, phd v& tinh 6n dinh cua polyme FtsZ, dong thoi e ché qua trinh
lap rép FtsZ & B. subtilis va hinh thanh vong Z [9], [20].

Nghién ctru nay cho thdy cac hop chat phenolic (flavonoid, phenolic acid, phenolic ester, phan
nhoém khéc ¢6 céu trac phenol don gian va coumarin) 1a nhimg hop chat tiém ning chdng vi
khuén theo co ché khang FtsZ. Cac flavonoid gom 4 flavonol (quercetin, kaempferol, rhamnetin,
rhamnocitrin) va 1 flavanon eriodicytol-7-methyl ether c6 diém s6 docking thap nhat. Diéu nay
tuong, dong v6i nghién ctru ctua Farah Naz va cong su thuc hién ndm 2022 chi ra quercetin 1a chat
{rc ché tiém ning cua FtsZ tir Salmonella Typhi (stFtsZ) [18]. Ngoai ra dan chét coumarin nhu 6-
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hydroxy coumarin... ciing c6 thé c6 kha nang khang FtsZ twong ddng v6i coumarin va scopoletin
[16]. Cac phenolic acid bao gom acid (E)-2,5-dihydroxycinnamic, acid cinnamic, acid p-
coumaric ¢6 cdu truc tir acid cinnamic. Cac phenolic ester nhu (E)-2,5-dihydroxycinnamic acid
ester cua D-glucose; 3,5-dihyroxy cinnamat, methyl 2,5-dihydroxycinnamat; methyl 5-ethoxy-2-
hydroxycinnamat déu 1a din chét ester ctia acid cinnamic nén c6 thé cho tac dung tuong ty acid
cinnamic nhu Neerja Rastogi va cong sy dd néu ra [19]. Nghién clru nay chi ra rang diém sb
docking cua phan nhom dan chat alkylresorcinol cao hon cac phan nhém khac. Tuy nhién,
alkylresorcinol lai 1a nhém c6 sé lwong chat 1on nhat, c6 cau trac gan gidng sulfoalkylresorcinol
phan 1ap tir nAm Zygosporium co kha ning khang FtsZ [16], [17].

Dir liéu thd cho thay 14 c6 chua rat nhiéu polyphenol va phenolic don gian hon so véi hoa,
ddng thoi chira nhiéu chat co diém sé docking thap hon so véi hoa. Nghién ciru nay ciing cho két
qua twong dong vai nghién ciu in vitro caa lan Edwin Cock va cong su chi ra chét chiét xuat
methanol tir 14 ¢6 hoat tinh khang khuan t6t hon chat chiét xuat tir hoa [7]. Nghién ctu ciing da
chi ra phan doan dung méi cloroform va ethylacetat chira da dang cau tric phenol véi nhitng cau
tric c6 diém s6 docking thip. Md Sharif Ullah va cong su da chi ra trong 4 phan doan hexan,
carbon tetrachlorid, chloroform va nuéc chi co6 cac phan doan dung moi carbon tetrachlorid va
chloroform thé hién hoat tinh khang khuan tét [6].

4. Két luan

Nghién ctru da thu thap duoc dir liéu cac chat chuyén hoa trong ciy Ngan hoa, thuc hién viéc
docking va tién hanh phan tich dir liéu tho ciing nhu dir liéu sau khi docking. Ngan hoa chira chu
yéu phenol. Cac phenolic don gian c6 cau tric phong phd nhiéu nhat Ia céc alkylresorcinol va
dan chét arbutin. Polyphenol gom c6 céac flavonoid va lignan. Nghién ciu nay cho thiy céc hop
chat phenolic don gian (phenolic acid, phenolic ester, phan nhom khac ¢ cau triic phenol don
gian va coumarin) ciing nhu polyphenol (flavonoid) 1a nhitng hop chét tiém niang chong vi khuan
theo co ché khang FtsZ. Phan doan ethyl acetat, cloroform cé chira cac nhém hod hoc phenol 1a
phan doan c6 thé cho tac dung tc ché FtsZ t6t. Nén sir dung 14, hoa dé chiét xuat vi c6 chira nhiéu
cac chat phenol. Cac nghién ctu in vitro vé chiét xuat, 1am giau hoat chat va thir tic dung sinh
hoc can duoc tién hanh thém dé khang dinh lai hoat tinh khang khuan theo co ché wc ché FtsZ
cua cdy Ngan hoa.
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