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TOM TAT

Xa khuén 1a vi khudn Gram dwong c6
hinh thai giéng ndm soi. Phan 16m cac khang
sinh tw nhién hifu dung ngay nay cé nguén
géc ter xa khudn. Nghién ciu nay phan 1ap
cac xa khuén cé trong dét |&y tir cac ving
ven thanh phé H4 Chi Minh, Viét Nam. Mét
trong sé cac xa khuédn phan 14p duoc nay
duoc xac dinh 1a Streptomyces flaveus bang
phwong phap giai trinh twr 16S rDNA. S.
flaveus c6 khd ndng khéng duoc ¢4 vi khuén
Gram dwong va Gram am, ddc biét la vi
khuédn Gram dwong Staphylococcus aureus

va bién thé khang da thuéc cia né —
methicillin-resistant Staphylococcus aureus
(MRSA). MRSA hién dang la méi de doa
nghiém trong strc khée con ngwoi khéng chi
& Viét Nam ma con & rat nhiéu nwéc khac
trén thé giéi. Tuy nhién, cac khang sinh
dwoc chi dinh dé diéu trji cac bénh do MRSA
gay ra hién nay khdng may hiéu qua. Vi thé,
S. flaveus phan 14p dwoc tee nghién ciu nay
sé 1a ngudn khang sinh tiém ndng chéng lai
cac bénh gay ra baéi vi khudn MRSA.
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1. PAT VAN PE

Xa khuan (actinomycetes) la vi khuan
Gram duwong thudc gidng Actinomyces, ho
Actinomyceteae. G nhiéu nudc phét trién trén
thé gisi, xa khuan da va dang duoc st dung dé
san xuat nhiéu khang sinh c6 gié tri & qui md
céng nghiép [1, 2]. Viét Nam la mot dat nuéc
tiéu thu rat nhiéu cac loai khéng sinh khac nhau

cho muc dich chta bénh, nhung nganh cong
nghiép nay chwa duoc quan tam phat trién do da
c6 rat nhiéu cong ty dugc phim duoc thanh lap
va di vao san xuat ¢ Viét nam [3]. Tuy nhién, cac
cong ty nay chu yéu nhap thiét bi va qui trinh san
Xuét, ddng thoi nhap cac nguyén liéu khang sinh
dé dong chai hoac tao ra vién nén, déng goi roi
Xuit ra thi treong, mac di ciing da 6 nhiing tim
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hiéu, nghién ciru vé qua trinh 1én men tao mét sb
loai khéng sinh trong rét it cac vién nghién cuu,
cac truong dai hoc trén ca nudc [4]. Viéc nghién
ctru san xuat khang sinh tir vi sinh vat ¢ Viét
Nam vi thé con rat so sai va va do d6 chua du
kha nang tao tiém luc dé phat trién nganh cong
nghiép san xuat khang sinh trong nuéc. Nghién
ctru ndy phan 1ap xa khuan c6 kha nang san xuét
khéng sinh tir dit & cac ving ven thanh phé Hb
Chi Minh 1am ngudn giéng phuc vu cho nghién
ctru san xuat khang sinh ¢ Viét Nam. Tim kiém
cac khang sinh méi ¢ kha nang chdng lai vi
khuan gay bénh khang da thudc 12 mot cong viéc
c6 y nghia cdp thiét hién nay. Vi khuan
Staphylococcus aureus 14 mot vi du. Vi khuan
nay c6 kha ning gay ra rat nhiéu bénh khac nhau
cho con ngudi tir nhidm tring da nhe nhu myn
nhot, viém nang 16ng, viém xoang, ... cho dén
viém giac mac, viém vd, viém phdi, viém mang
ndo, viém tay xwong, viém khép, nhiém khuan
huyét, ... do d6 de doa nghiém trong tinh mang
con ngudi [5]. Mét bién thé khang da thudc cua
S. aureus la methicillin-resistant S. aureus
(MRSA). Vancomycin — khang sinh tao bai xa
khuan Amycolatopsis orientalis — timg dugc chi
dinh dé diéu tri cac bénh gay ra boi MRSA,
nhung két qua diéu trj bang cach sir dung khéng
sinh nay lai khéng cao va céac chung khéang lai
vancomycin  VRSA (vancomycin-resistant S.
aureus) d4 xuét hién [6-8]. Cac chiung VRSA
khong nhiing khang lai methicillin, vancomycin
ma con cd kha niang khang lai nhiéu khang sinh
khac thudc cac ho aminoglycoside, macrolide,
fluoroquinolone, ... [9]. Linezolid — mét khang
sinh téng hop — timg dugc sir dung thay thé
nhung lai gy suy tay [10]. Tuong tu,
daptomycin — khang sinh tao béi Streptomyces
roseosporus — ciing gay tac dung phu déi véi co
xuong [11]. Viéc tim ra dwoc khang sinh thay thé
trong diéu tri hiéu qua cac bénh gay ra boi

MRSA ma khong gay tac hai niang né vi thé thyuc
su can thiét trong van d& cham soc suc khoe con
nguoi.

2. VAT LIEU VA PHUONG PHAP

2.1, Vat ligu

2.1.1. Nguén xa khuin

Ngudn dé phan lap xa khuan la cac mau dat
dugc Iy tir cac ving ven thanh phé Ho Chi Minh
(H6c Mén, Cua Chi, ...), Viét Nam.

2.1.2. Vi sinh vat kiém dinh

Cac vi sinh vat dugc stir dung cho viéc chon
cac ching xa khuan c6 kha nang tao khang sinh
la c4c vi khuan Gram duong Bacillus subtilis,
Staphylococcus aureus, bién thé khang nhiéu
khang sinh cua S. aureus la methicillin-resistant
S. aureus (MRSA), va vi khuin Gram am
Escherichia coli.

2.1.3. Mi trwdng phan 1ap va nudi ciy

Mbi truong nudi cay vi khuan kiém dinh 1a
moi truong long Luria-Bertani (LB), c6 thanh
phan nhu sau:

Tryptone 10 g/l
Cao nam men 5 g/l
NaCl 10 g/l
pH 7.040.2

Mai truong st dung cho viée xac dinh kha
ning khang cac vi khuan kiém dinh 13 moi
truong Meuller-Hinton (Himedia, An d9).

Moi truong st dung cho phéan lap va nubi
cay xa khuan 1a méi truong tinh bot — casein
[12], ¢6 thanh phan nhu sau:
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Tinh bét hoa tan 10.0 g/l
Casein 0.3¢g/
KNOs 2.0g/l
NacCl 2.0 g/
KoHPO, 2.0g/1
MgS0,.7H,0 vét
CaCO; vét
FeS04.7H.0 vét

pH 6.8+0.2

Céac méi truong duoc hap tiét tring ¢ 121°C
trong thai gian 15 phat. 1.5 g/l thach dugc thém
vao méi truong trudc khi hap tiét tring khi moi
treong duoc sir dung cho qua trinh phan Iap, lam
thuan va bao quan giong.

2.2. Phwong phap
2.2.1. Thu nhan va bao quan mau

Cac mAu dat duoc thu nhan tir 16p dat cach
bé mat khoang 5-10 cm véi cac dung cu d4 tiét
tring. Mau duoc dung riéng Ié trong cac tdi nilon
sach va dwoc hong kho trong khdéng khi 3-5
ngay, sau d6 duoc cit giit trong ngian mat ti lanh
cho dén khi dugc sir dung cho qua trinh phan lap
xa khuan.

2.2.2. Phan lap va nudi cdy xa khuin

Ngay truéc qud trinh phan lap, cac mau dét
duoc loai bo rac hitu co va céac loai da co kich
thudce 16n, sau d6 dugc nghién va ray. Mau sau
khi riy duoc cho vao nuéc cat, lic, pha lodng
theo hé s6 thap phan va tung 0,1 ml miu pha
lo&ing dugc cay trai Ién mdi trueong phan lap chira
trong cac dia Petri c6 duong kinh 10 cm.

Xa khuin trén cic moéi truong phan lap
dugc u trong diéu kién nhiét do 30°C trong thoi
gian 3-15 ngay.

Xa khuin duoc nhan biét trén co s& hinh
thai khuan lac va hinh thai té bao. Xa khuan tao
khang sinh dugc chon trén co s kha nang khang
c4c vi sinh vat c6 mat trong mau dat phat trién
dugce trén méi treong thach tinh bot — casein va
kha nang khang cac vi khuan kiém dinh trén moi
truong thach Meuller-Hinton. Hinh thai t& bao
duogc quan sat dudi kinh hién vi quang hoc nén
séng sau khi nhuom don bang crytal violet hozc
fuschin.

Céc chung xa khuan c6 kha nang tao khang
sinh dwoc thuan khiét bang phuong phép cy ria
nhiéu lan trén mai truong thach cho dén khi
thuan. Gidng xa khuan thuan khiét trén moi
truong thach dwoc bao quan ¢ didu kién nhiét do
4°C.

2.2.3. So sanh siap hang cé4c trinh tw 16S rDNA

So sénh sip hang cac trinh tu 16S rDNA
dugc thuc hién bang cach st dung phan mém
MultAlin [13].

2.2.4. X4c dinh kha niing khang cac vi khuin
kiém dinh

Vi khuan kiém dinh dwoc nudi qua dém
trong moi truong long LB ¢ nhiét d6 37°C.

Kha niang khang cac vi khuan kiém dinh
duoc thuc hién bang cach sir dung dia gidy c6
duong kinh 6 mm (cung cap boi Sigma Aldrich
Ltd., Nhat ban) c6 tim dich nudi cdy xa khuan.
Gidng xa khuan thuan khiét trén moéi truong
thach dwoc cdy vao binh tam giac chia moi
trwong long tinh bot — casein da tiét trung. Binh
tam giac duoc lic & 160 vong/pht trong diéu
kién nhiét a6 30°C. Sau 5 ngay, dich nudi ciy
trong binh dwoc thu nhan bang céch ly tam &
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4000 vong/phat. 300pl dich ly tim dugc tam vao
dia gidy bang cach lan luot tim timg 50ul vao
dia, doi & nhiét do phong cho dén khi dia kho va
tam tiép.

Pia gidy sau khi dugc tim dung dich nuéi
cdy xa khuan duoc dat Ién trén bé mat moi
truong thach Meuller-Hinton [14] trong céac dia
Petri da cdy trai voi cac vi khuan kiém dinh bang
tam bong ti¢t trung. Cac dia Petri nay dugc u
trong thoi gian 24-48 gio ¢ nhiét do 37°C.

Céc dia gidy ddi chung chira cac khang sinh
amoxicillin+clavunic acid va vancomycin co

duong kinh 6 mm duoc cung cip boi Nam Khoa
Ltd., Viét Nam.

3. KET QUA VA THAO LUAN
3.1. Phan lap xa khuén tir dit

Céac chung c6 khuan lac nghi ngo la xa
khuan sau khi nhuém vai crystal violet hoic
fuschin s& duoc xac minh néu co té bao hinh sgi,
bat mau tim cua crystal violet hoic mau hong cua
fuschin khi quan sat duéi kinh hién vi quang hoc
nén séng (Hinh 1). Cac chung xa khuan duoc 1am
thuan bang céch cdy ria nhiéu lan trén moi
truong thach tinh bot — casein.

Hinh 1. Khuin lac thuin cta cac xa khuan phén lap dwoc tir d4t va khuin ty ciia ching. (a-e): Hinh anh khuén lac
cua cac chung xa khuén thudn trén méi truong thach. (f-g): Khuan ty cia cac ching tuong ng tir a dén e.

Hinh 1 cho thay cac xa khuan phan lap duoc
¢6 hinh thai khuan lac rit da dang. Trén moi
truong thach, mot sé ching xa khuan cé kha
nang chiét xuit vao méi truong cac chat mau do
d6 1am cho mau ctua méi truong bi thay doi.
Ngoai ra, mot s6 chung xa khuan c6 kha ning tao
bao tir, con mot sb khac thi khong.

C6 35 ching xa khuan ¢ kha ning khang
vi sinh vat duoc chon nhu trinh bay trong phan
Vit ligu va phuong phap. Vong trong sudt xuat
hién 1a vi vi sinh vat xung quanh khuan lac xa
khuan khong phét trién dugc do cac chat sinh ra
tr khuan lac xa khuan khuéch tan vao moi
truong. C4c vi sinh vat khéng phat trién duoc
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nay la cac vi sinh vat c6 trong miu dat sinh

truong duge trén moi truong phan 1ap (Hinh 2).

L& 5

Hinh 2. Céc ching c6 khuan lac véi vong trong sudt
xung quanh (mii tén mau vang).

3.2. Chiing xa khuian RT1-1 va tiém ning
khang vi khuan MRSA

Xa khuan RT1-1 cd khuan lac xuat hién trén
mdi treong thach tinh bot — casein sau 3 ngay
nudi cy & nhiét d6 30°C. Khuan lac RT1-1 hoi
g6 ghé, khéng bong va c6 mau tring nga. Ching
RT1-1 c6 kha nang tao bao tir mau trang ké tir
ngay tht tu trén maéi truong thach. Khuan ty c6
thé dwoc quan sét bang kinh hién vi quang hoc
nén séng khi sinh khéi dem nhuém duoc lay tir

khuan lac trén méi truong thach trudc khi bao tir
hinh thanh hoic sinh khdi duoc tach tir dich nu6i
cdy sau vai ngay trong méi truong long (Hinh 3).

Hinh 3. Khuén lac va khuén ty cia chung xa khuén
RT1-1. (a) Khuan lac trén méi trudng thach sau 3
ngay nudi cdy. (b) Khuan lac trén méi trudng thach
sau 10 ngay nuéi cdy. (c) Khuan ty nhusm fuschin
sau 5 ngay nudi ciy trong méi truong long.

Chuang xa khuan RT1-1 dwoc xac dinh la
Streptomyces flaveus boi Nam Khoa Ltd., bang
phuong phap giai trinh ty 16S rDNA. Hinh 4
trinh bay sy trong dong rat cao cua doan trinh ty
16S rDNA cung cip bai Nam Khoa Ltd. voi cac
trinh tu 16S rDNA cua cac S. flaveus da biét khac
Iuu trén ngan hang NCBI [15].
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B. subtilis

Figure 5 Kha niing khang céc vi khuan kiém dinh cia S. flaveus RT1-1 trén méi truong thach Meuller-
Hinton. (a-d) Pia gidy tm dich nudi S. flaveus RT1-1 sau 5 ngay nudi cdy. Bia ddi chung chura (e) 20ug

amoxicillin + 10pg clavunic acid va (f) 30ug vancomycin. Buong kinh cia tit ca cac dia gidy déu la 6 mm.

Chuang xa khuan S. flaveus RT1-1 c6 kha
ning tao ra cac chat khang lai sy sinh truong cia
c4c vi khuan Gram duong va Gram am, dac biét
1a vi khuan Gram duong S. aureus va MRSA
(Hinh 5),

Mot nghién ctru vao nam 2011 cho thiy
MRSA ton tai rat phd bién trong cac bénh vién
thudc cac nudc chau A [16]. So véi cac nude
chau A khac, & Viét Nam, ti 16 MRSA trong sé
S. aureus lay nhidm do cham séc y té tuong doi
cao (109 trén 147 truong hop khao sat, chiém
74,1%), dong thoi ti 16 MRSA trong sb S. aureus
lay nhiém trong cong dong ciing khong nho (197
trén 654 truong hop khao sét, chiém 30,1%).
Bénh nhan nhidm MRSA hay S. aureus noi
chung thuong dwoc chi dinh diéu tri bang
vancomycin [17]. Tuy nhién, két qua diéu tri

bang cach st dung vancomycin khéng cao [6-8],
vi cac vi khuan Gram duong nay c6 thanh té bao
day do d6 lam cham sy khuéch tan cua
vancomycin, vi thé vancomycin khong can thiép
dugc quéa trinh tong hop thanh té bao cua té bao
vi khuan méi [18, 19].

Ngoai  vancomycin, linezolid va
daptomycin [10, 11], khang sinh c6 tén thuong
mai & augmentin — su két hop gitra amoxicillin
(thuéc ho penicillin, sinh ra boi nim méc
Penicillium chrysogenum) va clavunic acid
(khang sinh tao boi xa khuan Streptomyces
clavuligerus) ciing khang S. aureus t6t hon so
véi penicillin hoac véi chi amoxicillin [20]. Tuy
nhién, viéc str dung két hop gitra amoxicillin va
clavunic acid lai tao ra cac chung S. aureus
khang amoxicillin & mirc cao hon [21].
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S. flaveus RT1-1 phén Iap duoc trong
nghién cru nay c6 kha nang khang S. aureus va
ca MRSA rét cao (Hinh 5). Sau 5 ngay nudi ciy
trong moi treong long tinh bot — casein, 300 pl
dich nuéi ciy xa khuan nay cho duong kinh vong
trong sudt khoang 15 mm dbi véi ca S. aureus va
MRSA trén méi truong thach Meuller-Hinton.
Mot nghién ctru bao cao vao nim 1995 cho thay
loai S. flaveus con c6 kha nang khang dugc nhiéu
nam méc va mdc nudc gay bénh o thuc vat [22].
Hop chét c6 kha ning khang cac nim nay thudc
loai manumycin — mét khang sinh c¢é hoat tinh
chéng ung thu [23], nhung manumycin khong c6
kha nang khang nim men va vi khuan [24]. Kha
ning khang vi khudn cua cac hop chét khac sinh
ra boi S. flaveus cho dén nay van chua dugc

nghién ciru va bao céo, va do d6 viéc xac dinh
céc hop chat tao ra bai xa khuan nay cho muc
dich diéu tri cac bénh do vi khuan S. aureus va
MRSA gay ra s& thuc su rat can thiét.

4. KET LUAN

Pit viing ven thanh phd H6 Chi Minh 1a
nguon tot dé phan Iap xa khuan c6 kha ning tao
khang sinh. S. flaveus phéan lap dugc boi nghién
ctru nay 1a xa khuan c6 tiém ning dwoc sir dung
dé san xuat khang sinh chéng lai cac bénh hiém
nghéo gdy ra boi vi khuan khang da thudc
MRSA & nguoi.

Loi cdm on: Nghién ciu nay duoc tai tro

bdi truong Dai hoc Bach khoa Tp. HCM trong
khudn khé dé tai ma s6 T-KTHH-2014-52.

Actinomycetes isolated from soils collected
In adjacent areas of Hochiminh city: sources

of potential antibiotics

e Phan Thi Huyen

e Huynh Thu

e Phan Ngoc Uyen Phuong
e Vo ThilLy Tao

Ho Chi Minh city University of Technology, VNU-HCM.

ABSTRACT

Actinomycetes are  Gram-positive
bacteria resembling filamentous fungi in
shape. The majority of natural antibiotics
useful today are obtained from
actinomycetes.  This  study isolated

actinomycetes from soil samples collected in
adjacent areas of HoChiMinh City, Viét Nam.
One of the isolates was Streptomyces
flaveus determined using 16S [rDNA
sequencing method. S. flaveus was capable
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of inhibiting the growth of both Gram-positive
and Gram-negative bacteria, especially the
Staphylococcus aureus and its multi-
antibiotic resistant form — the methicillin
resistant Staphylococcus aureus (MRSA).
MRSA is at present a serious threat to
human health not only in Vietnam but also in

many other countries around the world.
However, antibiotics indicated for the
treatment of diseases caused by the MRSA
are currently not much effective. Thus, S.
flaveus in this study will be a source of
potential antibiotics against diseases caused
by the MRSA.
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