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TOM TAT

Trong nghién ctru nay, muyc tiéu cda chung toi la
khdo sat cac dac tinh probiotic cta chung Bacillus
subtilis BS02 phan Iap ttr phdn nguwoi. Cac déc tinh
probiotic duoc khdo sat theo huéng dén cia
WHO/FAO bao gém: khd nang sinh enzym ngoai
bao, kha nang déi khang véi céc vi khudn gay bénh &
duong rudt, kha ndng chiu acid, mudi mét, va cac yéu
té an toan. Sau dé, khd nang dé diéu tri tiéu chay
trong mét mé hinh chudt BS02 bao tr da duogc
nghién ciu. Két qua cho thdy BS02 cé thé sinh cac
enzym ngoai bao, tdn tai trong diéu kién khac nghiét
cla duwong tiéu héa. Cac thtr nghiém khang khang
sinh cho thdy BS02 nhay c¢dm véi 13 khang sinh
duoc thir nghiém, ngoai trir ceftazidime. Cudi cuing,
két qua thir nghiém cho thdy bao tir BS02 c6 kha
nang diéu tri bénh tiéu chay trén md hinh chudt khi so
sanh vé&i nhém dbi chirng khéng st dung probiotic.

T khdéa: Bacillus subtilis BS02, dédc tinh
probiotic.

SUMMARY

Our objective is studied the probiotic

characteristics of Bacillus subtilis BS02 isolated from
human faeces. Probiotic characteristics were tested
according to the guidelines of WHO/ FAO, which
include: producing extracellular enzymes, competitive
ability against pathogenic bacteria in gastrointestinal
tract, tolerance with acidity in the stomach and bile
salt, and safety aspects. After that, the ability to treat
diarrhea in a mouse model of BS02 spores was
investigated. The results showed that BS02 can
produce extracellular enzymes, survive in the strict
conditions of gastrointestinal tract. The antibiotic
resistance test results showed that BS02 sensitive to
13 tested antibiotics, except ceftazidime. Ultimately,
BS02 spores had capable of treating diarrhea in
mouse model when compared with control group not
used probiotic.
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DAT VAN BE

Probiotic la cac ché pham bb sung c6 chtra vi sinh
vat song nhdm ting cudng strc khde cho ngudi st
dung bang cach duy tri sy can bang va cai thién hé vi
khuan duwong rudt [11]. Céac vi khudn thudng duoc
st dung lam probictic 1a cac vi khudn lactic nhw
Lactobacillus spp. va Bifidobacterium spp. Cac vi
khuan néy da dwgc chirng minh tinh an toan qua qua
trinh st dung lau dai [6, 10]. Tuy nhién, do day la
ching vi khuadn yém khi va doi hoi didu kién dinh
ducyng d&c biét nén viéc nudi cdy gap nhidu khé khan
va gia thanh cao. Bén canh d6 cac vi khuan nay
khéng chju dwgc cac didu kién khac nghiét cla qua
trinh san xuét nhw dong khé, sdy, tao hat,... va c6

tudi tho khi bao quan ngén. Truéc day Bacillus dwoc
xem la vi khuan séng trong d4t do dé chung it dwoc
xem xét nhu la probiotic theo nghia phai thugéc nhém
vi khuén duong rudt, tuy nhién, gan day Tam va cong
sw [14] da ching minh Bacillus cé thé dwoc xem la
mot thanh phan clia hé vi sinh vat dwdng rudt. Trong
nghién cu trwdc day, ching téi da tién hanh phan
lap cac ching Bacillus ttr phan nguwdi khde manh,
trong d6 chdng Bacillus subtilis BS02 dwgc danh gia
la chding c6 kha nang tao bao t& cao va sinh trwdng
tbt. D& c6 thé ng dung ching vi khudn nay nhu
ngudn cung c&p probiotic, ching tai tiép tuc nghién
clru cac déc tinh probiotic cla chiing BS02.

DOI TWVONG VA PHUONG PHAP NGHIEN CUU

1. Béi twong

Vi khuén thiv nghiém: Ching vi khuan Bacillus
subtilis BS02 dwgc phan lap tr phan nguwoi tinh
nguyén khde manh tai TP. H6 Chi Minh do Phong Thi
nghiém Vi sinh Céng nghé Duoc cung cp.

Pong vat thiv nghiém: Chudt nhét tréng gibng
Swiss albino, giéi tinh duc, thé trong chuét tr 18-25
gam duoc Vién Pasteur Nha Trang cung cép. Chuot
duwoc nudi 8n dinh trong vong 1 tudn truéc khi tién
hanh th&r nghiém.

Céc chang vi khudn gay bénh: Gdm céc ching
chuén ctia ATCC va cac chiing duoc phan lap va gilr
tai B0 mon Vi sinh - Ky sinh: Escherichia coli ATCC
25922, Pseudomonas aeruginosa ATCC 27853,
Proteus wvulgaris ATCC 49132, Staphylococcus
aureus ATCC 43300, Staphylococcus aureus ATCC
29213, Streptococcus feacalis ATCC 29213, Sarcina
marcescens ATCC 14756, Shigella dysenteria,
Salmonella typhi.

Céc thuoc thir Lugol, TCA mua cua Merck.

2. Phwong phap

Phwong phap thir kha nang sinh enzym ngoai
bao

The nghiém khd ndng sinh mét sé loai enzym
nhw: protease, amylase, lipase. Hoat héa Bacillus
subtilis BS02 trén mai trvéng TSB (Tryptic Soy Broth)
trong 2-6 gio. Chuan bi huyén _phu vi khuédn & mat do
10°® CFU/mI, c4y theo vach thang Ién cac méi truong
TSA (Tryptic Soy Agar) c6 chét cdm (ng thich hop. U
37°C trong 24 gi®. Poc két qua béng cac thubc thiy
Lugol (amylase) [14], thudc thtr trichloacetic acid
(protease), quan séat cac vong duc xung quanh khém
(lipase). Sau khi dinh tinh kha nang sinh enzym
chung t6i tién hanh dinh lweng hoat tinh enzym ngoal
bao ctia BS02 trong moi trucyng bd sung co' chét cam
trng twong trng véi hoat tinh ciia enzym amylase xac
dinh theo phuwong phap Heinkel, protease xac dinh
theo phwong phap Anson, lipase xac dinh theo
phwong phap esterase.
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Phwong phap thir nghiém kha nang khang
khuén

Phuong phap vach thing vuéng géc: cdy BS02
doc theo mét dwdng ngang trén dia thach TSA. Sau
24 gid, tién hanh cidy vi khuan gay bénh theo céac
vach thang géc v&i vach vi khudn da moc. U 37°C, 24
gi&. Do khodng cach gitra mép ctia vach vi khun véi
chd vi sinh vat gay bénh bat dau sinh truéng.

Phuong phap khuéch tan: Dung que bong vo
trung trai huyen troc vi khuan gay bénh da chuan bj
mat dé 10°CFU/ml. Buyc 16 duwdng kinh 6 mm trong
ban thach. Chuan bj dich nudi cdy BS02 béng cach
Iéy 3 — 5 khuan lac riéng ré ciy vao moéi trwong TSB,
a 37° c trong 24h, ly tam 10.000 vong/30 pht, thu
dich ndi va loc qua loc O45pm thu dich nudi cay.
Cho 30 pl dich nuéi cdy BS02 vao 16. Tién hanh song
song véi mot 16 chirng chira méi trwéng nudi cay. Dé
yén khoang 15 phut cho cac chét thir nghiém khuéch
tan vao l&p thach. U 37°C, 24 h. Do dwdng kinh vong
vd khuén [4].

Phwong phap xac dinh kha nang chiu pH acid
da day va mudi mat

Kha nang chiu acid da day va mudi mat cia bao
tr BS02 tién thanh theo phwong phap clia Duc Le va
cong sy [5]. Bao t&r BS02 c6 mat do 108 bao t&w/ml
cho vao TSB pha trong dém déng truong (mudi Bott
va Wilson gém K,HPO, 1,24%, H,PO, 0,76%, natri
citrat 0,1%, [NH,],SO, 0,6%, pH 6,7) c6 mudi mat
0,3% va 0,5 % hoac trong TSB pH 2 va pH3 va 0 &
37°C, l&c 200 rpm. Sau 1 gi& va 3 gi® tién hanh pha
lodng mau & ndng do thich hop véi mubi Bott va
Wilson, va trai 1én méi trwdng TSA, G & 37°C trong 24
gi& dé xac dinh sb lwong té bao. Kha ning chiu mudi
mat va acid cta bao tlr dwoc tinh dwa vao sb té bao
con lai sau thoi gian thir nghiém [1].

Phwong phap th& nghiém tinh nhay cam
khang sinh

Th& nghiém tinh nhay cadm khang sinh cla
Bacillus subtilis BS02 dwgc tién hanh bang phuwong
phap pha lodng khang sinh trong thach, theo hwéng
dan cia CLSI (tai lisu M7-A9 va M45-A) véi 14 loai
khang sinh th® nghiém la: Ampicillin, Penicillin,
Vancomycin, Gentamicin, Erythromycin, Tetracycline,
Chloramphenicol, Rifampin, Ceftazidime, Amikacin,
Ciprofloxacin, Levofloxacin, Cefotaxime, Ceftriaxone
[3, 4].

Khao sat doc tinh cap

Tién hanh khao sat dic tinh clia ching vi khuan &
lidu cao va tang dan d& xac dinh lidu LDs, |2 lidu gay
chét mot niva thu vat.

Chuét dwoc chia ngau nhién thanh 4 16, méi 16 10
con. L6 chirng cho ubng nwéc mudi sinh ly 0,85%, 16
thtr nghiém BS02 cho uéng dung dich cé chira bao tir
vi khuén véi lidu tang dan 107, 10°, 10°, 5x10™ CFU/
10 g chudt [13].

Theo ddi chudt sau khi cho udng 72h v& hoat
dong, hanh vi bt thweng, sé lwong chudt chét, can
nang va tiép tuc theo ddi trong 14 ngay. Chudt ngay
sau khi chét hodc sau 14 ngay thir nghiém dwoc hy

sinh, md d& quan sat dai th& xem sw bat thweng c6
thé xay ra & gan, than, tim, 1a lach va ruét non [2, 7].

Tho nghiém kha nang tri tiéu chay trén mé
hinh chuét

Gay tiéu chay & chudt nhdt trdng bang khang
sinh. Sau d6 cho chudt da bj tiéu chdy uéng bao t& vi
khudn. Quan sat phan chudt hang ngay cho dén khi
hét tieu chay. Chia chuét 1am 316, méi 16 6 con. L6 thi
nghiém BS02; 16 chirng (+): Cho chudt ubng hén hop
hai khang sinh v&i lidu nhw sau: 20 mg streptomycm
va 30 mg lincomycin/ 10 g chudt x 2 1&n x 4 ngay, 16
chirng (-): chi ubng nwéc mudi 0,85%. Sau khi toan
b6 chudt & cac 16 thi nghiém va 16 ching (+) da bi
tiéu chay chuyén qua udng khang sinh liéu duy tri
bang 1/4 liu khang sinh trén dé han ché kha nang tw
phuc héi. Béng thdi cho chudt udng vi khuan va nwéc
mudi vai liéu nhw sau: 16 thi nghiém BS02: bao i vi
khuén BS02 lidu 10° CFU/10 g chuét x 2 1an/ngay, 16
chirng (+) va lé chieng (-) nwéce muéi sinh ly 0,85%.

KET QUA VA BAN LUAN

Kha nang sinh enzym ngoai bao

Két qua ther nghiém cho thdy ching BS02 c6 kha
nang sinh cac enzym amylase, protease va lipase
(Hinh 1) v&i hoat tinh cta enzym/ml méi tre&ng nudi
cdy dwgc trinh bay trong Bang 1. Khd ning sinh
enzym ngoai bao la mét tiéu chi chon loc quan trong
gitp hd tro tiéu héa cho vat chi, do d6 ching BS02
I& chling ¢6 tiém nang lam probiotic.

Protease =~ Amylase Lipase
Hinh 1. Kha nang sinh enzym ngoai bao ctia BS02

Bang 1. Hoat tinh enzym ngoai bao cta BS02
(mat do t& bao 10°CFU/mI)

Chaing vi Hoat tinh (U/ml
khuan Amylase Protease Lipase
BS02 1,74 2,97 1,01

Kha nang déi khang vé&i cac chiing gay bénh
khang khuan

Chiing BS02 c6 khd nang déi khang véi ca vi
khudn Gram am nhw E. coli, Shigella va vi khuan
Gram dwong S. aureus, Sarcina vé&i khoang cach tc
ché va dwéng kinh vong vo khuén 16n hon 10 cm.
Tuy nhién BS02 khong c6 kha ndng déi khang véi
cac ching: S. faecalis, P. aeroginosa, Salmonella,
Proteus. Két qud nghién ctru twong tw nghién clru
cua Marahiel va cong sy (1993) chirng minh cac
chding B. subtilis c6 thé sinh ra cac chat khang khuan
va khang ndm phd réng nhu subtilin, bacilysin,
chlorotetain, mycobacillin [9]. Trong mét nghién ctu
khac clta Pushkarev va céng sw (2007) chirng minh
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bactisporin - mt ché phdm probiotic chira bao tir cla
B. subtilis 3H c6 kha nang doi khang véi cac vi khuan

gay bénh, dac biét 1a cac vi khudn duwdng tiét niéu
[12].

Bang 2. Kha nang dbi khang theo phwong phap vach thing vudng goc va khuéch tan

Vi khuan gay bénh Phwong phap vach thdng Phuwong phap khuéch tan
vubng géc Buong kinh vong
Khoang cach (mm) v6 khuan (mm)

Escherichia coli ATCC 25922 17 15
P. aeruginosa ATCC 27853 0 0
S. faecalis ATCC 29212 0 0
S. aureus ATCC 29213 14 18
S.aureus (MRSA) ATCC 43300 13,8 19
Proteus vulgaris ATCC49132 0 0
Sarcina marcescens ATCC 14756 16 18
Salmonella typhi 0 0
Shigella dysenteria 10 15

Kha nang chju pH acid da day va mubi mat

Déi voi acid da day, & thoi diém 90 phat, ti 16 sdng ctia ching khoang 95% khi khao sat & pH 2. Trong khi
do doi vai thir nghiém kha nang chiu mudi mét, ti 1& song cia ching sau 3 phut 1a khoang 75% & ca nong do
mu6i mat 0,3% va 0,5%. Két qua thdr nghiém cho thay bao t&r ciia BS02 c6 kha nang chju dwgc cac dieu kién

khéc nghiét clia dwérng tiéu héa.

A. Kha nang chiu acid, B. Khd nang chiu mudi mat
K ét qua thir nghiém tinh nhay cam khdng sinh

Hinh 2. Kha nang chiu acid va mudi mat ctia BS02

Két qua thir nghiém kha nang dé khang khang sinh ctia BS02 cho thdy chiing nhay cam voi 13 khang sinh
thtr nghiém, nhwng dé khang véi ceftazidime dwgc bién gidi bang gia tri MIC ap dung cho Bacillus sp. theo

hwéng dan clia M45-A cta CLSI [3].

Bang 3. K&t qua nhay cam véi céc loai khang sinh clia BS02

Khang sinh MIC (ug/ml) Bién giai Khéng sinh MIC (ug/ml) Bién giai
Penicillin <0,0625 S Gentamicin 1 S
Ampicillin <0,125 S Erythromycin 0,25 S

Cefotaxime 4 S Tetracycline 4 S

Ceftazidime 32 R Ciprofloxacin 0,25 S

Ceftriaxone 8 S Levofloxacin 0,5 S

Vancomycin 1 S Chloramphenicol 4 S
Amikacin <8 S Rifampin 0,25 S

Ghi chu: S: nhay cam, I: trung gian, R: khang

Dwa vao cac két qud thr nghiém dic tinh
probiatic in vitro nhw kha nang sinh enzym ngoai bao,
ddi khang véi cac ching vi khuadn gay bénh, kha
ndng chiu acid va mudi mat, ciing nhw cac cac thiy
nghiém nhay khang khang sinh cho thdy ching BS02
tiém nang cho viéc trng dung lam probiotic.

Déc tinh cép

Liéu t&i da cho chudt udng cla ca 3 chlng vi
khun ther nghiém 1& 5.10%° CFU/ 10 g chudt. O lidu
khdo sat cao nhat nay, chudt van khde manh, hoat

doéng binh thueng, khong c6 dau hiéu bat thuwdng xay
ra, khéng cé chudt chét trong vong 72 gi¢r. Thé trong
chuét trong 14 ngay sau khi cho udng vi khudn khéng
khac nhau gitra 16 chirng va 16 thir.

Giai phau dai thé tat ca cac chudt clia cac 16 the
nghiém sau 14 ngay khong phat hién cac bét thudng
trén gan, than, tim, phdi va rudt non. Nhw vay, & lidu
cao nhét c6 thé hoa thanh huyén dich d& cho chudt
udng (5.10"° CFU/ 10 g chudt) van khéng c6 chudt
chét. Vi vay, ching téi khong thé xac dinh chinh xac
liéu LDs, ma chi c6 thé két luan liéu LDs, cao hon
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5.10'° CFU/ 10 g chudt (t/c 5 x 10" CFU/kg thé
trong/ngay).

Kha nang diéu trj tiéu chay

Két qué gay tiéu chdy cho chuét véi khang sinh

Sau 4 ngay gay tiéu chay bang khang sinh, & 16
thr nghiém va 16 ch&*ng dwong, trong lwgng chudt
gidm, trong khi 16 chirng (-) chi ubng nwéc mudi sinh
ly trong lwvgng chudt tang.

Bang 4. B0 tang can cla céac 16 thir nghiém so vé&i
16 chivng (-)

Tac dung tri tiéu chay ctia bao ttp vi khuan in
vivo

Sau khi gay tiéu chay, tién hanh diéu tri v&i bao to
clia BS02. Két qua didu tri tiéu chay duoc danh gia
dwa vao 3 yéu t6: ti 1& chudt chét, ti [& chudt khai tiéu
chay, va m&c d6 ting can cta chudt. Déi voi ti 1&
chudt chét & 16 ching (+), gay tiéu chay nhuwng
khéng diéu tri v&i probiotic ti1& chudt chét sau khi gay
tiéu chay sau 7 ngay la 50%, trong khi & 16 thir
nghiém BS02 khéng c6 chudt chét. Boi véi ti 1é chudt
khéi tieu chay, két qua trinh bay trong Bang 5.

Bang 5. Ti & chudt khéi tiéu chay sau 3 ngay diéu
tri

Ti 1& chudt hét tiéu chay (%)
L6 chudt Sau lngay | Sau?2ngay | Sau 3 ngay
BS02 50% 75% 100%
Ching (+) 0% 0% 33%

STT chuét | L6 ching (-) | L6 ching (+) BS02
1 3.75 -3.65 -3.50
2 5.56 -4.24 -3.68
3 441 -4.16 -3.93
4 4.23 -3.52 -3.84
5 4.92 -3.49 -4.10
6 3.45 -4.89 -3.96
Trung binh 4.39 -3.99* -3.84*

" Khéc biét c6 y nghia théng ké gitra 16 chirng (+)
va 16 thtr nghiém so vé&i 16 chirng (-).

Bang 6. Mirc d6 tang can cla chudt 16 chirng (+)

Chudét duwogc dieu tri bang bao t&r BS02 phuc héi
sau 3 ngay st dung problotlc voi lidu 10° bao ti/10g
thé trong chudt x2 lan/ ngay, trong khi & 16 chirng
duong ti 1& chudt hét tieu chay la 33%.

D6i v&i mire d6 tang can cda chudt & cac 16 thkr
nghiém sau 3 ngay diéu trj dwoc trinh bay trong Bang
sau.

Mtrc do tang cén & 16 chirng (+) (g/chudt) Mirc dd tdng can & 16 BS02 (g/chubt)
STT chudt Sau khi Ngay Ngay Ngay Sau khi Ngay Ngay Ngay
tiéu chay 1 2 3 tiéu chay 1 2 3
1 -3,65 -1,89 -1,26 -1,26 -3,50 0,65 1,03 0,82
2 -4,24 -0,68 -0,03 -0,10 -3,68 -1,40 0,33 1,77
3 -4,16 -1,37 -0,29 Chét -3,93 -1,61 0,08 0,83
4 -3,562 -2,54 -0,96 -1,33 -3,84 0,45 0,31 1,11
5 -3,49 -0,89 Chét Chét -4,10 -1,53 1,02 0,85
6 -4,89 -0,30 Chét Chét -3,96 0,69 1,35 1,60
Trung binh -3,99 -1,28 -0,64 -0,90 -3,84 -0,64 0,76 117
“Khac biét c6 y nghia thong ké so vdi 16 chirng dwong
Chuét dugc didu tri bdng BS02 trong luvong tang TAI LIEU THAM KHAO
theo thoi gian didu tri. Chuét G 16 chirng (+) van tiép 1. Barbosa T. M., Serra C. R., et al. (2005).
tuc gidm can qua cac ngay udng khang sinh lidu duy  Screening for Bacillus isolates in the broiler

tri. Nhw vay, dwa vao ca 3 chi tiéu theo dbi, co thé két
luan bao t&r BS02 c6 kha nang didu tri tiéu chay do
st dung khang sinh phd rong. Déi v&i lidu ctiia BS02
trong diéu tri tiéu chay 1a 10° bao t(/10g thé trong
chudt, 2 lan/ngay, liéu nay twong dwong véi liéu 10°
bao t&/1 kg thé trong, twong trng véi lieu cla cac san
pha&m probiotic dwoc khuyén cao bdi WHO.

Trong nghién clru nay ching téi da khdo sat moét
sb dac tinh probiotic ching Bacillus subtilis BS02
cling nhw kha nang diéu tri tiéu chay trén md hinh
chudt, két qua cho thdy BS02 c6 tidm nidng (ng dung
lam probiotic.
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dwng acid da day, mudi mat, va thir nghiém kha nang
nhay khang khang sinh, déc tinh cap va kha ning
didu tri tiéu chay, chdng t6i nhan thay ching BS02 cé
tidm nang (ng dung lam probiotic.

gastrointestinal tract. Appl Environ Microbiol, 71(2): 968-
978.

2. Burger C., Fischer D. R., et al. (2005). Acute and
subacute toxicity of the hydroalcoholic extract from
Wedelia paludosa (Acmela brasiliensis) (Asteraceae) in
mice. J Pharm Pharm Sci, 8(2): 370-3.

3. Clinical and Laboratory Standards Institude
(2008). Methods for antimicrobial dilution and disk
susceptibility testing of infrequently isolated or fastidious
bacteria; approved guideline. (eds), Vol. 26. pp 14-15.

4. Clinical and Laboratory Standards Institude
(2012). Method for dilution antimicrobial susceptibility

tests for bacteria that grow aerobically; approved
standard. (eds). pp.
5. Duc Le H., Hong H. A, et al (2004).

Characterization of Bacillus probiotics available for
human use. Appl Environ Microbiol, 70(4): 2161-71.

6. Heczko P. B., Strus M., et al. (2006). Critical
evaluation of probiotic activity of lactic acid bacteria and
their effects. J Physiol Pharmacol, 57 Suppl 9: 5-12.

24

Y HQC THU'C HANH (907) - SO 3/2014



7. Hong H. A., Huang J. M., et al. (2008). The safety
of Bacillus subtilis and Bacillus indicus as food
probiotics. J Appl Microbiol, 105(2): 510-20.

8. Hong H. A., Khaneja R., et al. (2009). Bacillus
subtilis isolated from the human gastrointestinal tract.
Res Microbiol, 160(2): 134-43.

9. Marahiel M. A., Nakano M. M., et al. (1993).
Regulation of peptide antibiotic production in Bacillus.
Mol Microbiol, 7(5): 631-6.

10. Naidu A. S., Bidlack W. R., et al. (1999).
Probiotic spectra of lactic acid bacteria (LAB). Crit Rev
Food Sci Nutr, 39(1): 13-126.

11. Nguyén Van Thanh, Béng T. C., et al. (2009).
Coéng nghé sinh hoc Duoec. (eds). pp 315. NXB Gido
Duc Viét Nam.

12. Pushkarev A. M., Tuigunova V. G., et al.
(2007). Use of antagonistic Bacillus subtilis bacteria for
treatment of nosocomial urinary tract infections. Zh
Mikrobiol Epidemiol Immunobiol, (2): 90-3.

13. Sorokulova I. B., Pinchuk I. V., et al. (2008).
The safety of two Bacillus probiotic strains for human
use. Dig Dis Sci, 53(4): 954-63.

14. Tam N. K., Uyen N. Q., et al. (2006). The
intestinal life cycle of Bacillus subtilis and close relatives.
J Bacteriol, 188(7): 2692-700.

Y HQC THU'C HANH (907) - SO 3/2014

25



