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Nghién ctru anh hudng ctia ndong do ban dau
ctia cac thanh phan méi truong tinh bot —
caseln 1én su tao khang sinh khang
methicilin-resistant Staphylococcus aureus
bo1 Streptomyces flaveus

Phan Thi Huyén", Pham Hitu Loc

Tém tir—Staphylococcus aureus 1a tu ciu khuén cé
kha ning giy ra nhiéu bénh nguy hiém de doa tinh
mang con nguoi. Hién nay, sy khang da thudc ciia S.
aureus dang 12 mdt vin dé nan giai déi voi nganh y té
Viét Nam va mdt s6 nuée khac trén thé giéi. Xa khuén
Streptomyces flaveus phan lap duwoc trude day tir dat
viing ven thanh phé Hd Chi Minh c6 kha ning tao
khang sinh khang lai methicillin-resistant S. aureus
(MRSA). Trong bai bao nay, chiing tbi trinh bay két
qua khio sat znh hudng cia ndng do ban diu cia cac
thanh phin méi trudng tinh bt — casein 1én sy tao
khang sinh khiang MRSA ciia xa khuén. Khi ting nong
do tinh bot, lwgng khang sinh tao thanh ciing tang
theo. Trong khi d6, ndng do casein cao rc ché sw tao
thanh khang sinh ciia xa khuin. Péi véi KNOs va
NaCl, ci hai déu cin thiét cho sy tao thanh khang
sinh. Mic du ting cao ndng d6 KNOs khong lam thay
ddi lwong khang sinh khang MRSA, ting cao ndng dd
NacCl lai lam giam di lwgng khang sinh nay.

Index Terms—Xa khuén, khang sinh,
Staphylococcus aureus, MRSA, Streptomyces flaveus,
tinh bt — casein.
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Staphylococcus aureus 1a vi khuan Gram duong,
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thanh tu cau. Trén bé mit moi truong thach, khuan
lac S. aureus c¢6 mau vang nén dugc goi 1a tu cu
vang. Tu cdu vang c6 kha ning gdy ra rat nhiéu
bénh nguy hiém khac nhau de doa nghiém trong tinh
mang cuia con nguoi [1, 2]. Sy xuét hién cua cac
bién thé khang thudc cua S. aureus hién nay dang 1a
mot van dé& duge bao dong ddi véi nganh y té Viét
Nam ciing nhu mot s nude khac trén thé gisi, nhu
methicillin-resistant S. aureus (MRSA) — S. aureus
khang methicillin va vancomycin-resistant S. aureus
(VRSA) — S. aureus khang vancomycin [3-5]. Cac
chung VRSA khong nhitng khang lai methicillin,
vancomycin ma con c6 kha niang khang lai nhiéu
khang sinh khac thudc cac ho aminoglycoside,
macrolide, fluoroquinolone, ... [6]. Linezolid — mot
khang sinh tong hop — ting duoc st dung thay thé
nhung lai gay suy tuy [7]. Tuong tu, daptomycin —
khang sinh tao boi Streptomyces roseosporus — ciing
gdy tac dung phu ddi v6i co xwong [8]. Do dé, viéc
tim ra dugc khang sinh thay thé trong diéu tri hiéu
qué cac bénh gay ra boi MRSA ma khong gay tac
hai nédng né ddi véi st khoe con nguoi la thuc su
can thiét.

Trudc day, chung to6i da phan lap dugc xa khuin
c6 kha ning tao khang sinh khang MRSA tir dét
ving ven thanh phé HS Chi Minh. Xa khudn nay
dugc dinh danh 1a Streptomyces flaveus trong mot
nghién clru trudc day cua chung toi [9]. Mot nghién
ctru bdo c4o vao nam 1995 cho thay loai S. flaveus
con ¢6 kha ning khang dwoc nhiéu nim mde va mde
nuée gy bénh & thuc vat [10]. Hop chit c6 kha
ning khang cic mdc nay thudc loai manumycin —
mot khang sinh c6 hoat tinh chdng ung thu [11],
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nhung manumycin nay lai khong c6 kha nang khang
ndm men va vi khuin [12]. Kha ning khang vi
khuén cua S. flaveus cho dén nay van chua duoc
nghién ctru va bao cdo, va do dé viéc xac dinh cac
khang sinh tao ra bdi xa khuén nay cho muc dich
diéu tri cac bénh do vi khuan MRSA gay ra sé& thuc
su co ¥ nghia. Nhim muc dich nay, chung toi da
tién hanh 1én men xa khudn dé tién t6i thu nhan va
xac dinh cdu tric phén tir cia cac khang sinh nay.

Trong bai bao nay, chiing tdi trinh bay anh huong
clia cac nong do ban dau ciia cac thanh phin moi
truong tinh bot — casein 1én lugng khang sinh khang
MRSA tao ra boi S. flaveus phan 1ap duoc.

2 VAT LIEU VA PHUONG PHAP
2.1 Vit liéu
2.1.1Nguon xa khudn

Xa khuan S. flaveus phan 1ap duoc trudc day tir
d4t ving ven thanh phd H5 Chi Minh [9].

2.1.2Vi sinh vdt kiém dinh

Vi khuin kiém dinh 1a vi khuin MRSA cua
phong thi nghiém Coéng nghé sinh hoc, Trudong Dai
hoc Bach khoa, PHQG-HCM.

2.1.3M0i truweong nudi cdy

Moi truong st dung dé bao quan va 1én men xa
khuan 14 méi truong tinh bt — casein, ¢6 thanh phin
nhu sau: tinh bot hoa tan (10 g/1), casein (0,3 g/l),
KNO; (2,0 g/l), NaCl (2,0 g/l), K.HPO4 (2,0 g/l),
MgS0..7H,O (0,05 g/l), CaCOs (0,02 g/l),
FeS0O4.7H,0 (0,01g/l), pH 6,8+0,2.

Moi truong st dung dé bao quan, nudi cdy va xac
dinh kha nang khang vi khuin MRSA 1 méi truong
Luria-Bertani (LB), c6 thanh phin nhu sau: tryptone
(10 g/l), cao ndm men (5 g/1), NaCl (10 g/l), pH
7,00,2.

Cac mdi trudng duge hip tiét trung & 121°C
trong thoi gian 15 phat. Pbi v6i cac modi truong
thach duoc st dung cho viéc bao quan giéng vi sinh
vat va vi¢c xac dinh kha nang khang vi khuin
MRSA cua dich 1én men xa khuén, 20 g/l thach
dugc thém vao moi truong trude khi hip tiét trang.

2.2 Phuong phap
2.2.1Lén men xa khudn

Bao tir xa khuan trén moi truong thach tinh bot —

casein dugc cdy vao binh tam gidc 250ml chira 30
ml méi truong long tinh bot — casein, 1én men lic
tron 180 rpm ¢ nhiét d¢ 30°C trong 24 h. 5 ml gidng
xa khuan nay duoc cdy sang cac binh tam giac 250
ml chtta 100 ml m6i truong long tinh bt — casein
v6i cac ndng do tinh bot ban dau khac nhau 1a 5, 10,
15, 20 va 25 g/l, lac tron 180 rpm & nhiét do 30°C.
Ctr sau mdi 24 h, 2 ml dich 1én men dugc 1y ra tir
mdi binh, dem ly tim & 12000 rpm, thu 1y phan
dich dé dinh luong khang sinh trén méi truong
thach dia.

2.2.2Dinh luong khang sinh

Phuong phép khuéch tan khang sinh trén moi
truong thach dia duoc 4p dung dé xac dinh luong
khang sinh c6 trong dich 1én men sau ly tam. Pia
Petri c6 duong kinh 9 cm chira 20 ml thach LB da
tiét trang dwoc cdy trdi voi MRSA dd nuéi trong
moi truong 16ng LB ¢ 37°C trong 24 h, sau d6 cac
16 c6 duong kinh 6 mm dugc duc xuyén bé mat
thach, cho vao 16 timg 50ul dich 1én men da ly tim,
doi dich thim hét vao thach rdi thém tiép cho dén
khi cho hét 300 ul. Mdi mau dich dugc lap 3 1an. Bé
dich thAm hét vao thach, cac dia dugec u & 37°C
trong 24-48 h. Vong khang khuin duoc do béng
thude chia vach dén milimet.

3 KET QUA VA THAO LUAN.
3.1 Hinh thdi xq khudn S. flaveus

S. flaveus co kha niang xudt hién thanh khuédn lac
trén moi truong thach tinh bdt — casein chi sau ba
ngay nudi & 30°C. Bao tir mau tring s& xudt hién
trén khuan lac mot vai ngay sau do6 tuy theo mat do
khuan lac duoc céy trén mat thach. Dudi kinh hién
vi quang hoc, khuan ty cta xa khuan nhuém mau
tim cua tim tinh thé. Trong mdi trudng nudi cdy
long, sinh khéi xa khudn c6 hinh khéi tron, mau
trdng nga, 16n dan theo thdi gian (Hinh 1), ri sau
do6 phén ra.

Hinh 1. Hinh thai xa khuin S. flaveus. (a) Khuén lac trén méi

truong thach tinh bdt — casein, thanh bar 0,5 cm; (b) Khuén ty

nhudém Gram duéi kinh hién vi quang hoc, (c) Sinh khéi trong
mdi trudng long tinh bt — casein, dung tich binh 250 ml.
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3.2 Anh hiong ciia nong do tinh bot ban dau lén
kha nang tao khang sinh khang MRSA

Céc binh tam gidc 250 ml chita 100 ml méi
truong 16ng tinh bot — casein véi cac nong do tinh
bot ban diu khac nhau dugce 1én men nhu md ta &
Muc 2.2.1. Kha nang khang MRSA cta dich ly tam
sau 1én men dugc xac dinh nhu mo ta & Muc 2.2.2.
Hinh 2 cho thiy khi ting ndng d¢ tinh bt ban dau,
luong khang sinh tao ra ciing tang theo, thay rd nhét
vao ngdy thu ba cia qua trinh 1én men. Vao ngay
thir ba cia quéa trinh 1én men, duong kinh vong
khang khuén thu duge véi néng dd tinh bot ban dau
25¢g/11a22 £1,3 mm.

Nong d6 ciia ngudn carbon ¢6 anh hudng dén sy
tao thanh khang sinh ¢ cac Streptomyces. Glucose
tang cudng sy sinh tong hop khang sinh & mot sé
loai trong khi né ciing c6 thé trc ché su sinh tong
hop khang sinh & mot s loai khac [13]. Vi S.
flaveus, su tang lugng khang sinh tao ra khi tang
ndng do tinh bot ban dau 1a mot diém loi, vi tinh bot
1a loai nguyén liéu dé kiém va c6 gia ré nén dugc sir
dung cho viéc san xuat khang sinh tir xa khuan nay.
Tuy vdy, chiing t6i can nghién ctru thém dé x4c dinh
ngudng ndng do tinh bot ban dau tai d6 luong khang

sinh tao thanh dat t6i da. Mt khéc, viéc sir dung céc
ngudn carbon khac nhau trong cac méi truong khac
nhau trong 1én men tao khang sinh ciia xa khuan nay
cling can dugc nghién ctru thém.

Theo thoi gian 1én men, lugng khang sinh ting
r0i sau d6 giam di ¢ tat ca cdc nong do tinh bot ban
dau. Vao ngay tht tu clia qua trinh 1én men, lugng
khang sinh giam di thay rd. Hién tuong luong khang
sinh gidm di sau qua trinh ting ciing dugc quan sat
thdy & qua trinh 1én men tao khang sinh boi
Streptomyces hygroscopicus [14]. Hién tuong nay
¢6 thé 1a do xa khuan sir dung khang sinh dé cung
cap ning lugng cho té bao khi ngudn dinh dudng
bén trong mdi truong 1én men da troé nén can kiét.

3.3 Anh huong ciia nong do ban dau ciia nito hitu
co'va vo co lén kha nang tao khang sinh
khang MRSA

Dbi véi nito hitu co casein, cic binh tam gidc
250ml mdi binh chtra 100 ml méi trudng long tinh
bot — casein c6 ndng do tinh bot ban dau 1a 25 g/l va
cac néng d0 casein ban diu 12 0,1, 0,3, 0,5, 0,7 va

0,9 g/l dugc 1én men nhu trong Muc 3.2. Dich 1én

men dugc thu nhan vao ngay tht ba cua qua trinh

Ién men.
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Naay 4

Hinh 2. Anh huéng ciia ndng db tinh bt ban dAu 1én lugng khang sinh khang MRSA tao thanh theo thoi gian 1én men. Dich 1én men
sau mdi 24 h dugc thir khang 1dp 3 véi MRSA. Céc con s6 5, 10, 15, 20 va 25 chi cic ndng d6 ban diu (g/l) cta tinh bot. Cac con s6 1,
2 va 3 sau cc déu chdm chi 3 miu lap khang MRSA cho mdi mAu dich 1én men. Pudng kinh vong khang khuén do duoc bao gdm ca
dudng kinh 15 thach. Thanh bar 1 cm.
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Hinh 3. Anh huong cua néng d6 casein ban dau 1én luong khang sinh tao thanh. Cac con $61,3,5,7va9 chi néng d6 ban dau cua
casein twong tmg 12 0,1, 0,3, 0,5, 0,7 va 0,9 g/l. Cac con sb 1, 2 va 3 sau céc ddu chdm chi 3 mu 13p lai cho m&i mau dich 1én men.

Puong kinh vong khang khuin bao gom ca dudng kinh 18 thach. Thanh bar 1 cm.

25

20
15
10
ol
0
0 1 2 3 4 5

Nong do KNO; (gh)

Puwéng kinh véng khang khudn (mm)

Hinh 4. Anh hudng cia nong d6 KNO3 ban dAu 1én lrgng khang
sinh tao thanh vao ngay thu ba ctia qua trinh 1én men. Puong
kinh vong khéng khuén bao gdm ca dudng kinh 15 thach. Thanh
sai s dugc xéac dinh tir cac s do 1ap 3 1an (xem Muc 2.2.2).

Két qua khao sat cho thay kha ning khang MRSA
cta dich 1én men cao nhit & néng d6 casein ban dau
12 0,3 g/I. Dich 1én men c6 ndng do casein ban dau
1a 0,7 va 0,9 g/l cho kha nang khang MRSA giam di
thiy 16 so voi cac dich co ndng do casein ban dau
thip hon (Hinh 3).

DPéi voi nito vo co KNO3, cac thi nghiém dugc
khao sat gidng nhu ddi voi casein, voi cac nong do
KNO; ban ddu 1a 1, 2, 3, 4 va 5 g/l. Két qua khao sat
cho thdy KNOj3 v6i cac ndng d6 ban dau khac nhau
khong anh huong dén lugng khang sinh khang
MRSA tao thanh. Tuy nhién, khang sinh khang
MRSA khong xuit hién rd rang khi ving mit KNO3
ban dau trong méi truong 1én men (Hinh 4). Didu
nay chimg t6 rang KNO; can thiét cho sy tao thanh
khang sinh khing MRSA. Tuy viy, cac ndng do

KNO; 16n hon 1 g/l khong lam thay dbi nhiéu dén
kha ning tao khang sinh nay ciia xa khuén.

3.4 Anh huong ciia nong do NaCl ban dau lén kha
nang tao khang sinh khang MRSA
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Hinh 5. Anh hudng ciia ndng d6 NaCl ban diu 1én luong khang
sinh tao thanh vao ngay thir ba cia qua trinh 1én men. Puong
kinh vong khang khuan bao gom ca dudng kinh 15 thach. Thanh
sai s0 duoc xac dinh tir cac s6 do 1ap 3 lan (xem Muc 2.2.2).

Thi nghiém khao sat anh hudng cia cac nong do
NaCl ban dau (1,2, 3,4, va 5 g/l) 1én kha nang tao
khang sinh khiang MRSA cua xa khuin duoc tién
hanh gidng nhu véi cac nong do KNO; ban dau
(Muc 3.3). Két qua khao sat cho thdy ndng d6 NaCl
ban dau 1 g/l cho nhiéu khang sinh nhat. Cac ndng
d6 NaCl ban dau cao hon lam giam luong khang
sinh tao thanh. Ciing giéng nhu KNOjs, khi NaCl
ving mat trong mdi trudong 1én men, khang sinh
khang MRSA hiu nhu khong dugc tao thanh (Hinh
5).
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4 KET LUAN.

Két qua ctia nghién ctru nay cho thy cac thanh
phan tinh bot, casein, KNOs va NaCl cia moi
truong tinh bot — casein déu c6 anh huong 1én kha
ning tao khang sinh khang MRSA ctia xa khuan S.
flaveus. Tinh bot anh huong tich cuc dén lugng
khang sinh tao thanh. Tuy nhién, can nghién ctru
thém dé xac dinh ngudng ndng do ban dau cia tinh
bot e ché kha ning tao khang sinh ciia xa khuan.
Cac néng dd casein cao hon 0,3 g/l Gic ché sy tao
thanh khang sinh khang MRSA. NaCl, ciing nhu
KNOs, can thiét cho su tao khang sinh cua xa
khuan. Nong d6 NaCl ban dau cang cao hon 1 g/l,
luong khang sinh khang MRSA tao ra cang it di,
trong khi sy khac nhau vé ndng d6 KNO; ban dau tir
1 dén 5 g/l hau nhu khong tao ra sy khac nhau vé
luong khang sinh tao thanh.
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Abstract—The bacterium Staphylococcus aureus is able to cause many diseases that are risky to human life. At
present, the resistance of S. aureus to multiple antibiotics is a very difficult problem for healthcare industry in
Vietnam and some other countries in the world. Streptomyces flaveus, an actinomycete isolated previously from
the adjacent area of Ho Chi Minh City, is able to produce antibiotics against the methicillin-resistant S. aureus
(MRSA). In this paper, we present the results of the investigation on effects of the initial concentrations of
different ingredients in the stach — casein medium on fermentation by S. flaveus for production of antibiotics
against the MRSA. While increasing the starch concentration, antibiotics produced were increased. Meanwhile,
high concentrations of casein inhibited the actinomycete to produce antibiotics. For KNOs and NaCl, both were
neccesary for the antibiotic production. Though the increase in KNOs concentration did not change the
production of antibiotics against MRSA, the increase in NaCl concentration reduced the antibiotic production.

Index Terms—Actinomycetes, antibiotics, Staphylococcus aureus, MRSA, Streptomyces flaveus, starch — casein.



