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KHAO SAT KHA NANG PHOI HOP PROBIOTIC
VI KHUAN BACILLUS SUBTILIS VO LYSOZYME
LAM CHE PHAM PIEU TRI NHIEM KHUAN MUI - HONG

NGUYEN THANH TO NHI*, TRAN THU HOA**
PAT VAN PE

Bacillus subtilis dugc diing khé phé bién tir 1au lam ché& phdm probiotic chita réi
loan tiéu héa va gan day dugc nghién ciu vé kha nang khang nhiém khudn mdi - hong
[3]. Lysozyme cé tac dung diét vi khudn gram duong va tiéu hly mucoprotein, khang
virus, ... dugc dung riéng ré hodc phéi hop véi khdang sinh dé diéu tri cac bénh nhiém
tring nhu viém hong, viém xoang, viém nha chu,..[8]. Nhdm gép phén lam t&ng hiéu qua
diéu tri nhiém khudn dudng mii - hong va gidm ap luc sl dung khang sinh, dé tai khéo
sat khd ning ph6i hgp vi khudn B. subtilis véi lysozyme lam ché phadm diéu tri nhiém
khudn mi - hong duoc tién hanh. Lysozyme trong phéi hop sé diét bét vi khudn gay
bénh, tao diéu kién cho bao ti B. subtilis dé khéng lysozyme cé thé ting trudng va canh
tranh hitu hiéu véi céc vi khuén, nguoc lai B. subtilis giip khac phuc tac dung phu gay
r8i loan tiéu héa clia lysozyme. Hai vdn dé gom (i) kha nang dé khéang clia bao t B.
subtilis trong lysozyme va (ii) khd ning khang khudn cla ting thanh phan riéng ré va
cla phéi hop dugc dua ra tim gidi dap trong pham vi dé tai nay.

VAT LIEU VA PHUONG PHAP

Vi khudn: Cac chilng vi khudn st dung trong nghién ctiu nay duoc liét ké trong
Bang 1.

Bang 1. Céc chiing vi sinh vat s dung.

TT Tén chling* Dic diém Méi trudng thich
hop

1 Bacillus subtilis PY79° Hoang dai, nguyén dudng LB, DSM

2  Staphylococcus aureus® Pé khang Ery MHA, TSB

3 S. aureus ATCC 43300 Dé khang Me, Ery, Cm MHA, TSB

4  Streptococcus pyogenes ° Dé khang cL BA

5  Haemophilus influenzae ® Pé khang CI, Am, Ox, cL BA, CA

6  Candida albicans ATCC 10231 MHA, Sabouraud

Am = Ampicillin, Cl = Chloramphenicol, Ery = Erythromycin, Me = Methicillin,
Ox = Oxacillin, cL = clindamycin, St = Streptomycin g
* Ngudn géc cla ching: “Youngman va cs 1984, “Bénh vién Pham Ngoc Thach,
°Bo mon Vi sinh-Ky sinh — Khoa Dugc, PHYD TP. HCM

(*)Sinh vién khéa 2004- 2008, Khoa CNSH, Truong Pai hoc M TP. H6 Chi Minh
(**) PGS. TS Truong DH Khoa hoc tu nhién TP. Ho Chi Minh


Pham Ngoc Huyen
Textbox

Pham Ngoc Huyen
Textbox
21

Pham Ngoc Huyen
Textbox
TẠP CHÍ KHOA HỌC TRƯỜNG ĐẠI HỌC MỞ TP.HCM -  SỐ 4 (1) 2009


22 TAP CHi KHOA HOC TRUONG DAl HOC MO TP.HCM - SO 4 (1) 2009

Méi truong: Luria Bertani (LB), Difco sporulation medium (DSM), Trypticase soy
broth (TSB), Sabouraud, Nutrient broth (NB), Nutrient agar (NA), Mueller-Hinton-Agar
(MHA), Thach mau (BA), Thach s6-co-la (CA).

- Thir nghiém kha ning chiu dung lysozyme cla B. subtilis: bao ti B.
subtilis dugc chuédn bi theo quy trinh clia Nicholson va Setlow [5] va dd mé t3 tém tit
trong cong bé trudc day [2]. Huyén dich bao t& B. subtilis dugc tron véi 5 ml dich hoa
tan 1 vién ngam lysopaine (Boehringer ingelheim international GmbH) trong NaCl 0,9%
hoé&c trong dung dich lysozyme 100 mg/ml, hodc trong dung dich NaCl 0,9%, sao cho
mat do B. subtilis dat khodng 10° CFU/mI. Céc hén hgp nay duodc & 37°C, cé lac hodc
khong l&c. Tai céc thoi diém 0 gid, 24 gid, 1 tudn, 1 thang va 3 thang Idy mau pha lodng
trai dém theo phuong phap dém khuén lac [7].

- Thir nghiém kha nang déi khang vi sinh vat cta B. subtilis. Ap dung
phuong phép cdy vach B. subtilis trén ban thach nhu da mé ta trudc day [1, 3].

- Thtt nghiém kha ning khang khudn cta lysozyme. Xac dinh MIC cla
lysozyme bang phuong phdp pha lodng trén ban thach [4]. Lysozyme duogc pha lodng
trong NaCl 0,9% va loc v khuén (milipore 0,22 im), ti€p theo cho vao méi trudng thich
hgp cho B. subtilis va vi sinh vat can khédo sat, sao cho néng do lysozyme trong hép sd
1 d&n hop s6 10 lan lugt 1a 100 mg/ml, 50 mg/ml, 25 mg/ml, 12,5 mg/ml, 6,25 mg/ml,
3,125 mg/ml, 1,563 mg/ml, 0,781 mg/ml, 0,391 mg/ml va 0 mg/ml. Pé thach doéng
khodng 10 phut, chdm dich vi khu&n pha trong NaCl 0,9% c6 mat d6 1 -3.10° CFU/m
lén dia. U & 37°C trong 24 — 48 gi®, quan sat va xac dinh dia cé néng do lysozyme ma
khéng c6 vi khudn moc.

- Thit nghiém kha ning khang khuan cla phdi hop. Tuong tu tht nghiém xac
dinh MIC cda lysozyme, chi khdc la b sung thém dich loc vé triing clia canh cdy 24 gid
cla B. subtilis vao moi trudng véi lugng 0,33 mi/ml. Cach chuén bi dich loc vé tring cla
canh cdy 24 gi¢ B. subtilis da dugc mé ta trudc day [3].

KET QUA VA BAN LUAN
Kha nang chiu dung lysozyme ctia bao tir B. subtilis.

Trong hén hgp vdi lysopaine hodc lysozyme 100 mg/ml, bao t& B. subtilis chi &n
dinh trong khodng 1 tuan (Hinh 1A) d&n 1 thang (Hinh 1B) vdi i 1& séng khodng 60%.
Trong th nghiém kha nang dé khang cta bao ti B. subtilis trong lysozyme nay, diéu
kién nhiét d6 37°C la thich hgp nhat cho hoat dong cla lysozyme va I4c lién tuc dé ting
sy ti€p xuic da dugc chon lya. Ngoai ra, diéu kién nhiét d6 nay va Iac tao théng khi ciing
la dé khéang thich hgp cho sy ndy mam clia bao ti B. subtilis thanh dang sinh duéng,
khong c6 kha nang dé khang vdi tac dong thay gidi clia enzyme trén lién k&t glucosid
cla vach t& bao. Nhu vay, nhing diéu kién da chon lua vé nhiét do, 13c lién tuc va dic
biét 1a nong do rat cao cla lysozyme (100 mg/ml) la nhiing diéu kién khat khe nhét c6
thé c6 khi bdo quan phdi hop B. subtilis va lysozyme. K&t qua vé ti 16 séng sét cia B.
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subtilis & diéu kién nay la 73% sau 1 tuan va 60% sau 1 thang theo chiing t6i la kha kha
quan.
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Hinh 1. T7 1& séng clia B. subtilis trong hén hgp véi lysopaine (A) va trong dung
dich lysozyme 100 mg/ml (B). B. subtilis nguyén liéu dang huyén dich G 37°C (—¢—), lac
G 37°C (—%).

Kha niing khang khuan cuta B. subtilis

Dich tiét clia B. subtilis Gc ché& sy phat trién cla Staphylococcus aureus, S.
aureus dé khang methicillin (MRSA), Streptococcus pyogenes va C. albicans, nhung
hau nhu khong tac déng trén Haemophilus influenzae (Hinh 2). Trudng hop H.
influenzae cé thé giai thich 1a do trong chéat tiét clia B. subtilis c6 mdt s6 khang sinh bj
phan hiy b&i mau [6], ma thi nghiém lai dugc tién hanh trén thach nau - moi trudng t6t
nh&t cho sy phat trién cla H. influenzae.

Hinh 2. Tinh khang khuén bdi chét tiét clia B. subtilis. (A) Staphylococcus aureus,
(B) MRSA, (C) S. pyogenes, (D) H. influenzae va (E) C. albicans
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Kha ning khang khuén clia lysozyme

Lysozyme c6 tinh chat khang khudn, dic biét trén vi khudn gram duong. Trong
nghién'ctu nay, tinh chat déi khang clia lysozyme véi vi sinh vat gy bénh mii — hong
dugc kiém chiing qua thit nghiém xéc dinh néng dé ¢ ché t6i thiéu (MIC) cla lysozyme
trén S. aureus, S. aureus dé khang methicillin (MRSA), H. influenzae va C. albicans. Két
qua th nghiém xac dinh MIC cho thdy diém gdy MIC ciia lysozyme trén S. aureus duoc
doc & dia s6 3 tuong tng véi ndng dd lysozyme la 25 mg/ml, trén S. aureus dé khang
methicillin (MRSA) va S. pyogenes dugc doc & dia sd 4 tuong ung vdi néng do
lysozyme la 12,5 mg/ml, va trén C. albicans la dia s6 5 tuong (ing vGi ndng do lysozyme
la 6,25 mg/ml (Hinh 3). Thit nghiém xac dinh MIC cla lysozyme trén H. influenzae cho
thdy & dia s6 1 tuong Ung véi ndng dd lysozyme 1a 100 mg/ml van cé H. influenzae moc.
Két qua xac dinh MIC dugc trinh bay trong Bang 2.

Hinh 3. MIC clia lysozyme trén vi sinh vat khao sat.

Néng dé lysozyme dugc pha lodng dan trong hop s8 1 d&n hdp s6 10 1an luot la
100 mg/ml, 50 mg/ml, 25 mg/ml, 12,5 mg/ml, 6,25 mg/ml, 3,125 mg/ml, 1,563 mg/mli,
0,781 mg/ml, 0,391 mg/ml, 0 mg/ml. Ki hiéu trén dia: Sta. M la S. Auresus, Sta.M la S.
Aureus dé khang methicillin, Strep. La S. Pyogenes, Cal. La C. albicans.
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Kha ning khang khuin ctia phdi hop B. subtilis véi lysozyme

Thit nghiém xac dinh MIC cila lysozyme trong phdi hgp véi B. subtilis dugc dung
dé danh gia kha nang khang khuan clia phdi hgp. K&t qua cho thdy diém gay MIC clia
phéi hop B. subtilis va lysozyme trén S. aureus, S. pyogenes va C. albicans dugc doc &
dia s6 4 tuong Ung véi néng do lysozyme la 12,5 mg/ml; trén S. aureus dé khang
methicillin dugc doc & dia s6 7 tuang tng v6i néng do lysozyme la 1,563 mg/ml (Hinh
4). Nhu vay cé thé néi phéi hgp lam ting tac dung trén S. aureus, S. aureus dé khang
methicilin, tuy nhién lai bi gidm khd nang Uc ché trén C. albicans. Ngoai ra, trén H.
influenzae diém gay MIC dugdc doc & dia s6 2, tuong ting vdi ndng do lysozyme la 50
mg/ml, nhu vay phdi hop lam tang tac dung trén vi khudn nay (Béng 2).

Hinh 4. MIC cla phdi hgp B. subtilis va lysozyme trén vi sinh vat khao sat

Néng dd lysozyme dugc pha lodng dén trong hop s6 1 d&n hop s6 10 lan luat 1a
100 mg/ml 50 mg/ml, 25 mg/ml 12,5 mg/ml 6,25 mg/ml 3,125 mg/ml 1,563 mg/ml 0,781
mg/ml 0,391 mg/ml va 0 mg/ml. Dich nuéi cdy B. subtilis 0,33 ml/ml méi trudng & tat ca
cdc ndng do lysozyme. Ki hiéu trén dia: Sta. la S. aureus, Sta.M la S. aureus dé khang
methicillin, Strep. la S. pyogenes, Cal. la C. albicans. :
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Bang 2. K&t qua MIC cla lysozyme trén vi sinh vat khao sat

: MIC (mg/ml)
STT Vi sinh vat
Riéng ré Phéi hgp

1 S. aureus 25 12,5

2 MRSA 12,5 1,563
3 S. pyogenes 12,5 12,5

4 C. albicans 6,25 12,5

5 H. influenzae >100 50

Tu k&t qua thd nghiém MIC cla lysozyme trong phdi hop trong dé tai nay, két
hop véi khdo sat cla céc tac gid trudc day vé tac dung clia B. subtilis [3], ching toi
chon ham lugng cla lysozyme trong ph6i hgp la 25 mg/ml va ham lugng cla bao ti B.
subtilis 14 10" CFU/ml.

KET LUAN

1) Trong hén hop véi lysopaine hodc lysozyme 100 mg/ml, B. subtilis chi 8n dinh
dugc khodng 1 tudn dén 1 thang trong khi bao t& B. subtilis riéng 1é van c6 ti 1& séng
cao sau thdi gian 3 thang thir nghiém.

2) Kha nang khang khuén clia phéi hop B. subtilis vdi lysozyme téng I&n so Vi
tirng thanh phan riéng ré k& ca trén H. influenzae ngoai trix tac dung trén C. albicans.

3) Lugng lysozyme can cho vao dé phéi tron vdi B. subtilis 1am thudc diéu tri
bé&nh nhiém miii - hong 1a 25 mg/ml va bao t& B. subtilis phai cé s6 don vi séng t8i thiéu
la 10" CFU/ml.
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TOM TAT

Trong nghién ctiu nay, phdi hgp probiotic Bacillus subtilis c6 déc tinh chong lai
mot s vi sinh vat gay bénh mii hong dd dugc chiing minh trudc day véi lysozyme la
mot thanh phan cla hé mién dich bAm sinh, diing lam ché& pham diéu tri bénh nhiém
khu&dn mii — hong da dugc tao ra. Trudc hét, két qué khao sat vé ti 1é séng sét cla B.
subtilis trong lysozyme & 37°C cho théy ti I& nay 1a 73% sau 1 tuan va 60% sau 1 thang,
nhung chi con khodng 9% sau 3 thang. Bang thi nghiém xéc dinh MIC trén moi trudng
ran, khd néng khang khuén clia phéi hap B. subtilis véi lysozyme dugc chiing minh la
tang 1én so vdi ting thanh phan riéng ré, ngoai trir tdc dung trén Candida albicans.
Trong phdi hop, thanh phan hoat tinh bao & B. subtilis phai cé s& don vi séng t6i thiéu
la 10" CFU/ml va lysozyme la 25 mg/ml.

SUMMARY
In the present study, a combination of probiotic Bacillus subtilis, who have
antagonistic properties against numbers common nasopharyngeal microbes previously
been demonstrated and lysozyme, who is a part of the innate immune system for
treatment of nasopharyngeal infections was established. First, survival proportion of B.
subtilis spores in lysozyme at 37°C for a week and a month were showed (73% and
60%, respectively). Unfortunately, this proportion was decrease dramatically after three
months (around 9%). Our results from the estimation of MICs determined in solid
medium showed that in vitro antimicrobial effects by the combination were enhanced
compare with individual components, except action on Candida albicans. We suggest
the combination with active ingredient B. subtilis spores (at least 10"°CFU/ml) and

lysozyme (25 mg/ml). \
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