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KHAO SAT HOAT TINH KHANG VI KHUAN GRAM AM
CUA CAO CHIET TU XA KHUAN STREPTOMYCES ALBUS 4VH4
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Tém tit
Muc tiéu: Khao sit hoat tinh khdng vi khuin Gram am ctia cao toan phan va
cao phan doan tr mdi truong 1€n men xa khuén Streptomyces albus (S. Albus)
4VH4. Phwong phdp nghién ciwru: S. albus 4VH4 dugc ting sinh trong mdi
truong ISP cai tién. Cao toan phﬁn va cao phan doan thu dugc tir dich 1én men xa
khuan duoc khao sét hoat tinh khdng khuan bang phwong phdp khuéch tin va vi
pha lodng, thanh phan héa hoc ctia cao chiét dugc phan tich bang sic ky 1ong
ghép khdi phod (Liquid chomatography-mass spectrometry - LC-MS). Két qua:
Chat khang khuan trong phan doan F6 ciia cao chiét dichloromethan tir dich 1én
men S. albus 4VH4 c6 khéi lugng phéan tir 506,15 Da. Chat nay {rc ché cic vi
khuan Klebsiella pneumoniae, Escherichia coli dac biét K. pneumoniae c6 MIC
= 0,25 pug/mL, twong duong gentamicin. Két ludn: Cao phan doan tir dich 1én
men S. albus 4VH4 chira hop chat khdi lugng phan tr 506,15 Da c6 hoat tinh
khang vi khuan Gram am.
Tur khéa: Xa khuan Streptomyces albus; Cao phan doan; Vi khuan Gram am;
Klebsiella pneumonia.

INVESTIGATION OF THE ANTI-GRAM-NEGATIVE BACTERIA
ACTIVITY OF EXTRACTS FROM ACTINOBACTERIA
STREPTOMYCES ALBUS 4VH4 CULTIVATION

Abstract

Objectives: To investigate the anti-gram-negative bacteria activity of fractionated
extracts derived from the cultivation of actinomycete strain Streptomyces albus
(S. albus) 4VH4. Methods: The S. albus 4VH4 strain was cultivated in a modified
ISP medium. Fractions obtained from the crude extract of the fermentation broths
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were evaluated for antibacterial activity using diffusion and microdilution
techniques, and the chemical composition of these extracts was analyzed using
LC-MS. Results: The antibacterial agent identified in fraction F6 of the
had a

molecular weight of 506.15 Da. This compound showed antibacterial activity

dichloromethane extract from S. albus 4VH4 fermentation broths
against Gram-negative bacteria Klebsiella pneumoniae, Escherichia coli,
particularly K. pneumoniae, with a MIC of 0.25 ug/mL, equivalent to
gentamicin. Conclusion: The fractionated extracts from the fermentation broths

of S. albus 4VH4 containing a compound having a molecular weight of 506.15

Da exhibited activity against Gram-negative bacteria.

Keywords: Actinomycete Streptomyces albus 4VH4; Fraction extract;

Gram-negative bacteria; Klebsiella pneumoniae.

PAT VAN PE

Pé khang khang sinh trén thé gidi
n6i chung va ¢ Viét Nam néi riéng
dang tro thanh van dé ddng quan ngai
trong diéu tri cdc bénh 1y nhiém khuan
[1, 2]. Trong cOng cudc tim kiém
khéng sinh méi, phan 1ap cdc chat tiém
nang tir xa khuan tai cdc viing sinh thi
khdc nhau 13 chién luoc duoc nhiéu
nhém nghién ctru thyc hién [3]. HE xa
khuan cong sinh dia y 1a mot trong
nhitng ngudn thu nhan mau duoc quan
tim trong nhirmg nim gin day [4].
Khoang 80% khédng sinh dang str dung
trong 14m sang c6 ngudn gbc tir xa
khuan, chu yéu tir Streptomyces spp.
va Micromonospora spp. Dac biét,

cic Streptomyces spp. san xuat khoang
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7.600 hop chat c6 hoat tinh khang sinh
manh. Nam 2022, nhém nghién ctu
ctia chiing t6i da phan 1ap dugc mot sb
xa khuan tr dia y Dirinaria applanata
trén than cdy dua tai huyén Gidng
Trom, Bén Tre [5]. Khi thir bﬁng
phuong phdp duong vach  d6i
khang, cic chat chuyén hod cua xa
khuan - dic biét tir chung S. albus
4VH4 cho thidy kha ning khing
vi khuan Gram 4m. Do d6, chiing
t6i tién hanh nghién ciru nham: Khdo
sdt hoat tinh khdng khudn ciia cao toan
phdn va cao phdn doan tir dich chiét
méi triweong lén men xa khudn S. albus
4VH4. Sau do, phan doan cé hoat tinh
cao nhdt dwoc phan tich thanh phan
hod hoc bang LC-MS.
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POI TUONG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong nghién ciu

Ching xa khuan S. albus 4VH4
phan lap tu dia y Dirinaria applanata
trén than cdy dira tai huyén Giong
Trom, Bén Tre, vao thang 02/2021 [5].
S. albus 4VH4 dugc luu trit trong
glycerol 25% (tt/tt), & -70°C tai B
mon Vi sinh Ky sinh, Khoa Dugc, Dai
Hoc Y Dugc Thanh phd H6 Chi Minh.
Cic ching vi khuan Gram 4m gy
bénh Klebsiella pneumoniae ATCC
15308, Escherichia coli ATCC 25922,
Pseudomonas aeruginosa ATCC 27853
dugc luu trt tai BO mdén Vi sinh Ky
sinh, Khoa Dugc, Pai Hoc Y Duoc
Thanh phé H6 Chi Minh.

2. Phwong phap nghién ctru

* Tang sinh xa khuan: S. albus
4VH4 dugc tang sinh cap 1 trong moi
truong Tryptone Soybean Broth (TSB)
v6i toc do lac 180 vong/phit ¢ 30°C
trong 48 gio. O giai doan ting sinh
cép 2, xa khuan 4VH4 dugc nudi céy
trén 15L moéi truong International
Streptomyces Project (ISP) cai tién
(3 g/L glucose, 4 g/L chiét xuat mach
nha va 3 g/L chiét xuit nim men)
voi ty 1& cdy 5% (tt/tt), toc do lic
180 vong/phut ¢ 30°C trong 7 ngay.

* Chiét cao toan phdn: Dich nudi
céy duoc loc qua bong. Dich loc lac
phan bd véi 1L dichloromethan (DCM).
DCM dugc bay hoi ¢ nhiét o phong,
thu can.

* Chiét cao phan dogn: Trién khai
sdc ky cot pha thuan dé tich cdc phan
doan. Mau tha: Cao toan phan DCM.
Cot sic ky: Chiéu dai 45cm, duong
kinh 2,5cm c6 khéa. Chuan bi mau:
Tron cao phan doan déu voi dong
lugng silicagel (c& hat 40 - 63um)
dugc hon hop bot kho, toi, xop, déu
mau. Chuan bj cot: Lét 1 miéng bong
thAm vao dudi day cot, cho silicagel
(cO hat 40 - 63um) vao cdc ¢6 mo, séy
100 - 120°C trong 2 gid, dé ngudi,
thém n-hexan va khudy déu trong 15
phiit va d6 hdn hop vao trong cot sac
ky, on dinh cot trong 6 gid. Pha dong:
Dung mdi tir kém phén cuc dén phan cyc:
n-hexan:dichloromethan:ethyl acetat:
methanol, thé tich thu nhan & mdi phan
doan: 10mL, xdc dinh hoat tinh khang
khuan cta cdc phan doan.

* Xdc dinh hoat tinh khdng khudn
ciia cdc cao phan doan bang phwong
phdp khuéch tdn va vi pha lodng:
Chuan bi vi khuan thir nghiém: Sau khi
cdy trén dia thach Brain-Heart Agar
(BHA), i & 37°C trong 24 gid, vi khuan
dugc phan tin trong NaCl 0,85%.
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Huyén dich vi khuan duoc diéu chinh
d6 hap thu ¢ budc séng 600nm trong
khoang 0,08 - 0,12 tuong duong véi
mat do vi khuan 1 - 1,5x10° don vi
hinh thanh khuin lac/mL (Colony
forming units, CFU/mL). Chit thu
nghiém: Can chinh x4c cao toan phan,
cao phan doan dé pha dung dich géc c6
nong d6 10,24 mg/mL trong Dimethyl
sulfoxide (DMSO) 10% (tt/tt). Pbi véi
phuong phdp khuéch tédn: Cho 60 pl/L
cao phan doan vao dia gidy c6 dudng
kinh 6mm. D6i véi phuong phap vi
pha lodng: Chuan bj ddy chét thir gdm
15 ndng d6 dugc pha lodng theo cap sd
2. Khéng sinh ddi chig 12 gentamicin.

* Phan tich thanh phd‘n cao
toan phd‘n va cao phan doan bc%ng
LC-MS: Cao toan phan DCM tir dich
lén men S. albus 4VH4 va cao phén
doan duoc phan tich bang hé théng
khéi phd MS 6545 series Q-TOF
(Agilent, M¥) va h¢ thong sic ky long
siéu cao ap Agilent 1900 (My) vai cot
Xterra Cig, 4,6 x 50mm, pha dong:
(A) acid formic trong nudc (0,1% tt/tt)
va (B) acetonitril. Dy dodn cong thirc
chat c6 hoat tinh khdng khuan bang
phan tich HR-LC-MS, LC-MS véi

ngudn ion héa phun dién tir (ESI) cta

32

cac phan tir c6 thoi gian luu trung nhau
gifta cao toan phan va phan doan. Poc
két qua phd va du dodn hop chat sinh
tong hop dugc tir ching xa khuin
4VH4. Bé nhan dang thanh phan gia
dinh, thoi gian luu va khéi luong chinh
xdc clia cdc thanh phan dugc so sinh
v6i co s6 dir lidu khoi phod cé do phan
giai cao. Dbi v6i cdc thanh phan khong
trung khép trong co s¢ dir li€u, cong
thitc phan tor dy dodn va khdi luong
chinh xdc da dugc tim kiém trong co
s¢ dir liéu cua Chapman and Hall
Dictionary of Natural Products (DNP)
[7]. Néu tim thay su tring khép hop 1y,
xem xét khéi luong/cong thirc phan tir
chinh x4ac, vi sinh vat san sinh va xét
nghiém muc tiéu, phan tr dugc bio

c4o 1a thanh phan goi ¥ ctia phan doan.

KET QUA NGHIEN CUU
1. Chiét cao toan phan tir dich
1én men xa khuéan S. albus 4VH4
Nudi cdy 4VH4 trén 15L moi
truong ISP céi tién, loc bo sinh khoi
thu dugc 10,1L dich nudi cdy. Chiét
dich nudi cdy véi DCM va c6 dich
chiét dén can thu duoc 812mg cao
DCM. Cao chiét duoc ding cho sac ky
cOt thu cao phan doan.
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2. Thu cao phan doan bang sic ky cot

Trién khai sac ky cot pha thuan dé tich cdc phan doan cao DCM sir dung pha
dong tir kém phin cuc dén phin cuc: n-hexan:dichloromethan:ethyl acetat:
methanol (Hinh 1).

10,1 lit dich nuéi ciy xa khuan 4VH4
trén méi truong ISP2 cai tién

i Lic phan bé véi dung moi DCM

812 mg cao toan phan DCM
Thu 6 cao phan doan
| F2 F3 F4 F5 Fé

28 mg

Khéng ¢ hoat tinh khang khuin
Hinh 1. So d6 thu nhan céc phan doan F1 - F6 tir cao chiét toan phan cao DCM.

Thir hoat tinh khéng khuan 6 phan doan bang phuong phdp dia gidy khuéch
tdn, xdc dinh phan doan 6 c6 hoat tinh khang khuan cao nhit trén vi khuan
K. peumoniae va E. coli, tat ca cic phan doan déu khong thé hién hoat tinh khang
vi khuén P. aeruginosa (Hinh 2). Hiéu suét chiét phan doan F6 so vdi cao toan
phan 12 3,4%.

K pneumoniae E coli P aeruginosa

Hinh 2. Kha ning tc ché K. pneumoniae, E.coli va P. aeruginosa
ctia 6 phan doan thu tir cao toan phan DCM.
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3. Phan tich LC-MS cao toan phin DCM va phéan doan F6
Sac ky d6 LC ciia cao toan phan DCM va cao phan doan F6 c6 cic thanh phan
tring thoi gian lvu (RT) v6i khoang RT 9,2 - 9,8 chiém ty 18 cao nhat (Hinh 3, 4).
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Hinh 3. Sic ky d6 LC ciia cao toan phan DCM.
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Hinh 4. Sic ky d6 LC phan doan F6 cua cao toan phan DCM.

Két qua phé HR-ESI-MS cho manh ion duong ¢ m/z [M+H]" 507,1505, v&i
khoi lugng phan tor dugc xdc dinh 1a 506,15 Da, cong thirc phan t&r dy dodn la
C25H22N40g Vél C22H14N1402 (Hinh 5)
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Hinh 5. Két qua phd HR-ESI-MS.

Cic phan tir c6 RT tring nhau (khoang RT 8,3 - 10,7) giita cao toan phan va
phan doan F6 dugc phan tich bang HR-ESI-MS va chuong trinh Masshunter
Qualitative Agilent, c6 6 cong thuc dugc du dodn (Bang 1).
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Bang 1. Mot s6 chat duoc dyu doén c6 trong cao toan phﬁn DCM.

STT Hop chit dy doan Cong thirc phan Khoi lwong  Thoi gian
tir du doan chinh xac  luu (phit)
S1  Cyclo(4-hydroxy-S-Pro-S-Trp) Ci6H17N505 299,12 8,056
5H-Indolo[3,2-B]Quinolin-11
2 H 234 4
S (10H)-One Cy5sH;0N,O 34,07 8,499
S3 Mianserin C,sH20N, 264,16 8,527
4 N—[2—(5—methyl—1H—1.nd01—3—y1) CiH1eN,O 216.12 8.639
ethyl]acetamide
S5 Streptonigrin C,5sH»»N4Og 506,5 9,214
S6 Atenolol Ci14H2N»0O5 266,16 10,19

4. MIC ciia cao toan phan DCM va phan doan F6

Cao toan phén DCM va phan doan F6 dugc xdc dinh néng do trc ché tdi thiéu
bang phuong phdp vi pha lodng trén phién nhya 96 giéng. MIC ciia cao toan
phan DCM trén K. pneumoniae, E. coli, 1an lugt 1a 2 ug/mL, 8 pg/mL. MIC cua
cao phan doan F6 trén K. pneumoniae, E. coli, 1an lugt 12 0,25 pg/mL, 2 ug/mL.

K. pneumoniae
Vj tri khoanh tron la giéng c6 ndng do MIC. Nong do chét thir tir giéng 1 dén giéng 16 (ug/ml): 512, 256, 128, 64, 32, 16, 8, 4, 2, 1, 0,5, 0,25, 0,125, 0,0625, 0,03125, 0

16 15 14 13 12 11 10 9
E. coli

Hinh 6. Két qua MIC ciia phan doan F6 trén vi khuan thir nghiém.

BAN LUAN
MIC ctia gentamicin trén K. pneumoniae
< 0,5 ug/mL. Nhu vay, cdc vi khuan
thir nghiém déu nhay véi khang sinh
d6i chimg theo CLSI M100 - S29 [6].
MIC phin doan F6 trén
K. pneumoniae 1a 0,25 pg/mL (twong

cua

duong voi gentamicin). SO liu nay

cho thiy chat khang khuan trong phan
doan F6 cta cao chiét DCM tir dich 1én
men S. albus 4VH4 Gic ché t6t trén vi
khuin Gram am, dic biét 1a voi
K. pneumoniae. Bing phuong phdp
LC-MS, phian doan F6 chta hop chat
khang khuan duoc dy dodn cé cong
thec phan tor la C,;sH;N4Og hodc
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C,,H ;N 4,0, v6i khéi luong phan tir 1a
506,15 Da, tring vé6i khoi lwong phan
tir clia streptonigrin - chat khang khéi u
va khang vi sinh vat dugc chiét xudt tur
Xa khuén Streptomyces flocculus [8].

KET LUAN

Cao toan phin DCM tir dich 1én
men S. albus 4VH4 va phan doan F6
khuén

K. pneumoniae va E.coli. Cac nghién

c6 hoat tinh khing wvi
ctru tiép theo can khao sit dong nudi
ciy S. albus 4VH4 vé6i xa khuan khic
phan 14p tir dia y hodc vi khuin gy
bénh khic dé ddnh gid tiém ning san
xuat khang sinh méi va khao sit cic
hoat tinh sinh hoc khéc cua cdc phan
doan. Ngoai ra, ky thuat gidi trinh tu
gen c6 thé dugc st dung dé tim kiém
nhém gen chiu trich nhiém sinh tong
hop hop chat polyketid va
nonribosomal peptid - 1 cdc hop chét
¢6 nhiéu hoat tinh sinh hoc va thuong
tim thdy & chi Streptomyces.

Lo1 cdm on: Nghién ciru nay dugc
tai trg kinh phi boi Pai hoc Y Duoc
Thanh phd HO Chi Minh theo hop
dong s6 180/2023/HD-DHYD, ngay 15
thang 9 nam 2023. Nhom tdc gia cam
két khong c6 xung dot vé loi ich trong
nghién ctru.
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