PHAN LAP, DINH DANH VA XAC BINH CAC CHUNG LACTOBACILLUS
CO TIEM NANG PROBIOTIC TU CON NGUOI

Hoang Quéc Khanh @, Pham Thi Lan Thanh @
(1) Vién Sinh Hoc Nhiét Bgi — Vién Khoa Hoc va Céng Nghé Viét Nam
(2) Trudong Dai hoc Lac Hong

TOM TAT: Vi khuén Lactobacillus dwoc st dung trong nhidu san pham probiotic. Bai béo nay
dé cap dén cac ching Lactobacillus c6 dac tinh probiotic & dwong da day — rudt nguoi. 15 ching
Lactobacillus d& dugc phan Iap tir cac mau phan clia nhitng tré em bd sita me va xac dinh bang céc
phuong phap truyén thong két hop phuong phap PCR véi cdp moi déc hiéu cho gidng Lactobacillus.
Cac thi nghiém in vitro da duoc thiét ké dé nghién clru mot so dac diém probiotic clia cac ching
Lactobacillus nhuw: khang véi pH thap va mat, tinh ky nwdc ctia bé mat té bao, hoat tinh khang khuan,
tao bacteriocin va cac chat khang khuan khac, khang véi khang sinh va khir cholesterol. Két qua chon
loc dugc 12 chang Lactobacillus c6 cac dac tinh probiotic. Trong d6, 11 chlng cé kha nang lam gidm
mirc cholesterol huyét thanh dang ké 10% - 33,34%. Bang phuong phap phan tich trinh tw rDNA
16S, cac ching Lactobacillus ¢6 dac tinh probiotic nay duoc dinh danh dén mic loai gom:
Lactobacillus gasseri, L. fermentum, L. salivarius, L. rhamnosusva L. paracasei/ casel.

Tu khéa: Lactobacillus, probiotic, PCR, rDNA 16S

1. MO PAU:

Vi khuan lactic (LAB) c6 vai tro rat quan trong trong cudc séng cla chiing ta. Chlng tao ra céc
thwc phdm Ién men va bado quan thwc phdm khdi bi hu hong. T dau thé ky 20, Elie Metchnikoff
(1845-1916) da dé xuat sir dung cac LAB cho muc dich chita bénh. T&r d6, linh vuc nghién ciu
probiotic da ra doi va phét trién. Dén nay, nhirng nghién clru vé probiotic d& khong ngirng cung cap
nhitng béng chitng c6 tinh khoa hoc vé hiéu qué thuc s clia probiotic d6i véi stic khde con ngudi. Bén
canh dd, cac san pham chirc ndng st dung cac vi khuan probiotic xuat hién ngay cang nhiéu & Chau
Au, Nhat, My... Hién nay, mét s6 san pham probiotic ciing dwoc bay béan trén thi treong Viét Nam
nhu: sira bot Gain 1Q (Abbott Laboratories)...

Probiotic bt ngudn tir ngdn nglt Hy Lap c6 nghta lavi sy séng (for life). Guarner va Schaafsma
(1998) da dinh nghta: “probiotic la nhitng vi sinh vat séng ma khi tiéu thu mét lugng thich hop, sé tao
nén nhirng hiéu qua tot ddi véi stk khoe clia co thé chi” [3]. Nhiéu nghién clru vé déc tinh probiotic
clla cac LAB da duoc cong bd trén céc tap chi khoa hoc. Trong d6, Lactobacillus la LAB duoc st
dung phd bién trong cac nghién clru co ban va tng dung vé probiotic cho ngudi vi tinh an toan cla
chiing d6i v&i con ngudi. Lactobacillus dugc tim thdy & nhiéu noi trong tw nhién nhu: thic pham; thuc
vat; chat thai; duong da day — rudt, duong miéng va dwong sinh duc clia con ngudi va dong vat...
Phan 16n céc loai Lactobacillus c6 ngudn goc tir dwdng da day — rudt nguoi la doi twong nghién clru vé
probiotic cho ngui str dung, vi ching thudng lién quan dén nhirng ich lgi doi véi sirc khde con ngudi
nhu: khang cac vi khuén gay bénh, khir cholesterol huyét thanh...

Céc ching Lactobacillus trong nghién clru nay dwoc phan 1ap tir phan tré em bl sita me va dinh
danh bang céc phuong phap truyén théng két hop vai cac phurong phap sinh hoc phan ti hién dai. Cac
dac tinh probiotic ctia ching dugc xac dinh théng qua cac thi nghiém in vitro vé kha nang ton tai va
sing s6t clia probiotic trong duong da day — rudt nguoi, nhitng lgi ich clia probiotic d6i véi sic khée
con nguoi va dac diém an toan clia probiotic déi voi ngudi sir dung.

2. VAT LIEU VA PHUONG PHAP:

2.1. Vatliéu:

Céc chiing Lactobacillus duoc phan 1ap tir cac mau phan tré em bl sita me khoé manh (dudi 12
thang tudi) & 6 dia diém, gdbm: bénh vién Thong Nhéat (Bdng Nai), bénh vién Dong Nai (Bdng Nai),
bénh vién Hung Vuong (Tp. HO Chi Minh), c&c gia dinh tai Tp. Bién Hoa (Bong Nai), cAc gia dinh tai
Tp. H6 Chi Minh vacéc gia dinh tai Tp. Da Lat.

2.2. Phuong phap:

2.2.1. phuong phép phan lap:

Céc mau phan tré em dugc phan 13p trén méi truong MRS — Agar pH 5,5, trong diéu kién ky
khi va nhiét do nuéi 0 & 37°C. Piéu kién ky khi dwoc tao ra bang cach st dung tui ky khi Anaerocult
A®(Merck). Nhitng khuan lac phét trién trén méi trwdng dic treng vé mau sac, hinh dang, kich thuéc
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va co té bao & dang hinh que khi quan sat dudi kinh hién vi dwgc chon loc va lam thuan. Céc chiing
thuan duoc bao quan trong cac 6ng thach nghiéng & 4°C vatrong dung dich glycerol & — 20°C.

2.2.2. Phuong phap xac dinh gidng Lactobacillus:

Dé xac dinh cac chling vi khuén thudc giong Lactobacillus, mdt so thir nghiém duwoc thwc hién
nhu sau: quan sét hinh théi té€ bao dwdi kinh hién vi; xac dinh méi quan hé voi oxy bang cach cdy trén
mdi truong thach sau; xac dinh dac diém Gram bang phwong phap “String Test”; xac dinh kha ning
tao axit lactic duya vao sy phan gidi CaCOs trén mdi trvong Carbonate — Agar va sy doi mau thudc thiy
Uphenmen; thir nghiém Catalase dwoc thuwc nghiém bang cach st dung dung dich H,O, 3%; xac dinh
kha ning Ién men glucose béng cach nudi cdy chiing trong madi trudng chira glucose va chi thi do
phenol. Sau dd, cac chling vi khuan c6 nhitng dac diém co ban clia giéng Lactobacillus dwgc xac dinh
chinh xéc giéng Lactobacillus bang phrong phéap PCR. DNA ciia vi khudn duoc tach khoi té bao bang
DNAzol® Direct (Molecular Research Center, Inc.). 2 moi Lacl va Lac2 dac hiéu cho gidng
Lactobacillus dugc si dung. Thiét 1ap chuong trinh phan (tng PCR cho may luan nhiét (Eppendorf —
Gene Amp, Biosystem, PCR system 9700) nhuw sau: bwéc 1 — 95°C trong 5 phut; bwdc 2 — 1ap lai 30
chu ky (mdi chu ky gdm: 95°C trong 1 pht, 55°C trong 1 phtt, 72°C trong 2 phat); budc 3 — 72°C
trong 7 phut. San pham PCR mong doi la cac doan DNA c6 kich thwéc 340 bp.

2.2.3. Phuong phép nghién ctru dac tinh probiotic trong diéu kién in vitro:

2.2.3.1. Kha nang thich &ng pH thap:

Té€ bao clia céc chiing Lactobacillus sau 24 gio nudi cdy dwgc rira sach va dat trong céc dung
dich PBS (phosphate buffer saline) pH 1, pH 2, pH 3 vapH 6,4. Sau céc thoi diém 0 gio, 1 giv, 2 giv
va 3 gio, chuyén té bao vi khuan trong dung dich PBS vao méi trvong MRS val & 37°C trong 24 gio.
Sau d6, do mat do quang OD clia dich nudi cdy & budc sdng 610nm. Kha nang khang pH thép clia cac
chling Lactobacillus dwoc xac dinh bang cach so sanh cac giatri OD 610 nm (so sanh & cac dung dich
PBS c6 pH khéc nhau véi dung dich PBS pH 6,4 va & céc thoi diém khac nhau véi luc 0 gio).

2.2.3.2. Kha nang khang mat:

Céc chling Lactobacillus dwoc nudi cdy trong méi treong MRS 1% Tween 80 bd sung mat bo
(American Laboratories Inc.) v6i cac ndng d6 mat 0%, 0,3%, 0,5%, 1% va 2%. Sau 24 gio nudi U &
37°C, do mat do quang OD cua dich nudi cay & budc séng 610 nm. Kha nang khang mat clia cac
chiing Lactobacillus duoc xac dinh bang céach so sanh céc gia tri OD 610 nm cia dich nudi ¢ cac
néng do mat bo khac nhau voi dich nuéi khdng b sung mat bo.

2.2.3.3. Tinh ky nu6c clia bé mat té bao:

Té bao clia chiing Lactobacillus sau 24 git¢ nudi cdy dugc rira sach va huyén phu trong dung
dich nwéc mubi sinh ly sao cho gié tri OD 600nm cta dung dich nay dat khoang 0.4 — 0,6 (ODt). Tiép
theo, dich huyén phu té bao nay dugc tron voi 1 trong 3 loai hydrocarbon (n-hexadecane, xylene,
toluen), rdi gitt yén hon hop ndy & nhiét dd phong dé nwéc va hydrocarbon téch thanh 2 pha, do OD
600nm clia pha nudc (ODs). Sy gidm hép thu clia pha nwdc dugc dung dé do luvong tinh ky nuédc cla
bé mat té bao. Cong thic tinh % ky nwéc nhu sau: H% = (ODt — ODs) x 100/ ODt

2.2.3.4. Hoat tinh khang khuan:

Chuyén dich nudi vi khuan sau 24 gio nudi cdy vao dia gidy vo trung trén bé mat moi truong
MRS - Agar. Sau 24 gio nudi U & 37°C, phu 1én trén moi truong MRS — Agar mét Iép moi trwong LB
— Agar hodc MRS — Agar (d6i véi vi khuan chi dinh la Lactobacillus) chira vi khuén chi dinh, tiép tuc
nudi U & 37°C trong 24 gio. Sau dd, ghi nhan vong vo khuan tao thanh xung quanh céc dia gidy. Céc
chiing vi khuan chi dinh gom: Escherichia coli ATTC 25922, Salmonella typhi, Staphylococcus
aureus ATCC 25923, Klebsiella sp. 371, Shigella sp. 1640 va L. acidophilus NRRL B-2092.

2.2.35. Kha nang tao bacteriocin va cac chat khang khuan khac:

Chling Lactobacillus dugc nudi cdy 48 gio trong moi truong MRS 1% cao nAm men vaé nhiét
dd 37°C. Dich nubi cdy duoc loai bd té bao bang phuong phép ly tam, diéu chinh dén pH 6,5 bang
NaOH va v6 tring béng mang loc. Chuyén dich nudi cdy nay vao céc giéng thach da tao trén moi
trvong LB — Agar chira vi khuan chi thi, nuéi i &@ 37°C trong 48 gio. Sau thoi gian U, ghi nhan s tao
thanh vong vé khuén xuét hién xung quanh giéng thach. Cac vi khuan chi thi gom: E. coli ATTC
25922 (Gram —) va . aureus ATCC 25923 (Gram +).

2.2.3.6. Kha nang khéng v¢i khang sinh:

Su khéng véi khang sinh cla vi khuan duoc xac dinh dwa theo phwong phap khuéch tan dia
(disc diffusion) ctia NCCLS (National Committee for Clinical Laboratory Standards). Dt cic dia gidy
khang sinh 1én bé mat moi truong MRS — Agar chira vi khuan thr nghiém, i & 37°C trong 24 gi0. Sau
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thoi gian 0, do duong kinh vong (¢ ché sinh trudng va so sanh véi bang tiéu chuan vé mic do nhay
vGi khang sinh. Cac loai khang sinh st dung thuéc 3 nhdm: nhém (rc ché tdng hop vach té bao
(Penicillin G, Co-amoxiclav, Cefaclor va Vancomycin), nhom tic ché téng hop protein (Erythromycin,
Amikacin, Gentamicin, Kanamycin va Streptomycin) va nhém ¢ ché téng hop axit nucleic (Co-
trimoxazol).

2.2.3.7. Khé& nang khtr cholesterol:

Céc chiing Lactobacillus dwgc sinh trieéng trong méi treong MRS pH 6 bo sung 0,3% mat bo
(American Laboratories Inc.), 0,05% L-Cysteine-HCI va 100 — 150 mg/l huyét thanh bo. Sau 48 giv
nudi 0 & 37°C va diéu kién ky khi, dich nudi khong chita té bao vi khuan dwoc thu nhan bang phuong
phap ly tam. Do ham lugng cholesterol trong dich thu nhan bang phwrong phap so mau phu thudc
enzyme (Enzymatic colorimetric method) va méy sinh héaty dong HITACHI 717.

2.2.4. Phuong phép phéan tich trinh ty rDNA 16S:

Mau DNA duoc tach tir té bao clia céc chling Lactobacillus bang DNAZzol® Direct. Phan (ing
khuéch dai doan rDNA 16S dugc thwc hién véi 2 moi Lac3 va Lac4 chuyén biét cho gidng
Lactobacillus. Thiét 1ap chwong trinh phan 'ng PCR cho may luan nhiét (Eppendorf — Gene Amp,
Biosystem, PCR system 9700) nhu sau: buéc 1 — 95°C trong 5 phut; bude 2 — 18p lai 30 chu ky (moi
chu ky goém: 95°C trong 1 phit, 55 °C trong 1 phut, 72 °C trong 2 phit); buéc 3 — 72°C trong 7 phtt.
San phdm PCR dugc tinh sach bdng GFX PCR and Gel Band Purification Kit (Amersham
Biosciences) vatién hanh giai trinh ty. C&c trinh ty nucleotide hoan chinh dugc so sanh véi ngan hang
dir liéu gen ctia NCBI béng cach st dung cong cu BLAST.

3. KET QUA VA THAO LUAN:

3.1. Phan lap va x&c dinh giong Lactobacillus:

15 chling Lactobacillus d& dwoc phan lap va xac dinh tir cac mau phan tré em b sita me, gom: B1,
B3, B5, B6, B8a, B8b, B93, B9b, B11, B12b, B15, B17, M3, M5 vaT16. Cac chiing nay déu c6 nhitng
déac diém can thiét clia giéng Lactobacillus nhu: té bao c6 dang hinh que, ky khi tty y, Gram +, c6 kha
nang tao axit lactic, Catalase —, ¢ kha nang 1én men glucose, tao san pham PCR c6 kich thuéc 340 bp
trong phan (rng PCR v&i cdp moi dac hiéu cho gidng Lactobacillus (hinh 1).

Hinh 1. Két qua dién di trén gel agarose clia cac san phdm PCR véi cap moi déc hiéu cho giéng
Lactobacillus (T: thang DNA 50 — 1000 bp, A: L. acidophilus NRRL B-2092, B: L. sakei NRRL B-
1917, C: E. coli ATTC 2592, 1: B1, 2: B3, 3: B5, 4: B6, 5: B8a, 6: B8b, 7: B9a, 8: B9, 9: B11, 10:
B12a, 11: B12b, 12: B15, 13: B17, 14: M3, 15: M5, 16: T16).

Trong nghién ctru ndy, mdt s6 mau phan xu clia nhitng tré em vira méi sinh duoc st dung dé kiém
chitng phurong phéap phan 14p. Két qua cho thdy Lactobacillus khong phan 1ap duoc tir bat ky mau
phan xu nao. Két qua nay phu hop véi ly thuyét vé s vo tring cla rudt bao thai [2].

So sanh 2 nhém tudi khac nhau: nhém 1 (cac tré em dudi 1 tuan tudi) va nhdm 2 (cac tré em tir 1
tuan tudi tré 1én) cho thdy s6 mau nhom 1 phan 1ap duoc Lactobacillus chiém 3,57%, trong khi 3 méu
nhém 2 phén lap duoc Lactobacillus chiém 46,15%. Diéu nay chiing td kha nang phéan lap duoc
Lactobacillus & ca&c mau nhém 2 cao hon & cac mau nhom 1. Sy khéc biét ndy c6 thé do céc tré nhom 2
ti€p xGc voi céac vi sinh vat tir me va mdi truong bén ngoai trong thoi gian dai hon, nén hinh thanh mot
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hé vi sinh vat dueong rudt on dinh hon céc tré nhdm 1. Ngoai ra, theo mot s6 nghién clru khac, mat do
Lactobacillus trong ca&c mau phan clia nhitng tré tir 1 tuan tudi tré 1én thuong cao hon nhiing tré em duGi
1 tuan tudi [2], do d6 Lactobacillus s& dé dang phan 1ap duoc tir cac mau ctia nhom 2 hon cac mau nhom
1. Mét khéc, sy khac biét nay cb thé lién quan dén noi & clia nhitng tré em dugc nghién ciru. Nhirng tré
nhém 1 thwong & cac bénh vién hodc vira méi xuét vién; trong khi nhirng tré nhém 2 thudng dang song &
céc gia dinh, noi ma diéu kién vé sinh it nghiém ngdt hon mai trvdng bénh vién, nén tré nhém 2 c6 kha
nang tiép nhan vo s6 vi sinh vat khac nhau. D4 cling la nguyén nhan khién cho hé vi sinh vat duwong rudt
clia nhirng tré trén 1 tuan tudi tré nén 6n dinh hon va Lactobacillus cling thuong xuyén hién dién vai mat
dd cao hon.
3.2. Dé&c diém probiotic ctia cac chiing Lactobacillus:

3.2.1. Kha nang thich (rng pH thap:

Céc probiotic si¥ dung cho nguoi hién nay déu dwoc nghién clru dwa vao co thé con nguoi qua
duong tiéu hda. DEé co thé vuot qua dugc da day, ching probiotic phai cé kha nang khang lai méi
trudng axit cta da day. Kha nang chiu dung pH 3 trong it nhat 3 gi¢ 1a diéu kién phu hgp do6i voi
chling probiotic cho ngudi [6]. K&t qua thi nghiém nay cho thdy tat c& 15 chiing Lactobacillus & trén
déu co kha nang chiu dwng dwoc pH 3 dén 3 gio. Mot s6 chiing co thé chiu dwng duoc pH rat thap nhw
chiu dwng dwoc pH 1 dén 1 gio (B8a, B8b, B9a va T16), dac biét chling B12b c6 thé chiu dwoc pH 1
dén 2 gio. Chling M5 ¢6 thé chiu dung dwoc pH 2 dén 3 gio, trong khi cac ching B6, B9b vaB15 chi
chiu dung dwoc pH 2 dén 1 gio. Két qua nay phu hop voi két qua dat duoc bdi Matijasi¢ va Rogelj
(2000) [6], Mishrava Prasad (2005) [7].

3.2.2. Khéa nang khang mat:

Mot thach thirc khac ddi véi sy ton tai cla vi sinh vét trong duong da day — rudt nguoi la sy
hién dién clia mat & rudt non. Mat c6 tac dung tiéu diét vi sinh vat nho vao hoat dong pha hlly mang té
bao vi sinh vat. Két qua thi nghiém cho thay phan Ién cac ching c6 kha nang chiu dung dén ndng do
mat 2% (B1, B3, B5, B6, B8a, B8b, B9a, BOb, B11, B15, B17, M5 vaT16). Tuy nhién, chiing M3 chi
chiu dung dugc dén ndng do méat 1% va chiing B12b chi chiu dwgc dén néng do mat 0,5%. Nong do
mat 0,3% thuong dwoc ding dé chon loc nhirng chiing probiotic khang mat vi ndng do nay dugc xem
landng do mat trung binh trong rudt nguoi [6]. Tat ca 15 ching Lactobacillus thir nghiém & day déu
¢6 kha nang sinh trvdng & nong do mat 0,3%. Két qua nay phu hgp véi két qua dat dugc bai Jacobsen
et al. (1999) [4], Mishrava Prasad (2005) [7].

3.2.3. Tinh ky nuwéc clia bé mat té bao:

Kha nang dinh cu clia cac probiotic trong rudt nguoi cd thé duoc xac dinh dva trén kha nang
két bam clia chiing véi biéu mo ru6t. Cac nha nghién clru nhan thdy dac tinh két bam véi biéu mo cla
vi sinh vét lién quan dén tinh ky nuéc bé mat clia ching. Két qua vé tinh ky nwéc bé mat té bao clia
céc chling Lactobacillus dwgc thé hién & bang 1.

Bang 1. K&t qua veé tinh ky nwéc bé mat té bao cla cac ching Lactobacillus (—: khong biéu
hién két bam)

Ki hiéu % Ky nuoc (%)

chiing | n-hexadecane | Xylene | Toluene
Bl 3,85 - 1,49
B3 0,51 - -
B5 17,91 30,86 44,73
B6 34,49 2247 22,95
B8a 84,23 75,79 65,10
B8b 25,51 38,69 55,14
B9a 40,45 52,07 55,53
B9b 49,18 51,19 45,55
B11 5,92 26,34 33,56
B12b 38,84 28,37 20,16
B15 0,51 - -
B17 29,44 55,47 48,48
M3 51,00 45,55 38,3
M5 25,75 37,71 28,89
T16 16,20 30,83 55,62




Két qua thi nghiém nay cho thdy trong 15 chlng Lactobacillus thir nghiém, 12 chiing (B5, B6,
B8a, B8h, B9a, B9b, B11, B12b, B17, M3, M5 va T16) cd kha nang két bam voi biéu mo rudt vi
chiing déu c6 % ky nwéc dang ké ddi vai ca 3 loai hydrocarbon. Trong do, chiing B8a c6 % ky nuwoc
cao nhét doi voi ca 3 loai hydrocarbon (n-hexadecane: 84,23%, xylene: 75,79%, toluene: 65,10%).
Nguoc lai, cac chiing B1, B3 vaB15 it két bam vgi biéu mé vi ching chi thé hién % ky nuéc bé mat té
bao rat thap do6i véi 1 hodc 2 loai hydrocarbon thi nghiém. Chiing B3 va B15 c6 % ky nuwéc rat thap
voi n-hexadecane (0,51%) va khong cé tinh ky nuéc bé mét vai xylene vatoluene; trong khi chling B1
khong biéu hién tinh ky nwdc bé mdt té bao véi xylene, ma chi ¢d % ky nwdc rat thap véi 2 loai
hydrocarbone con lai 1a n-hexadecane (3,85%) va toluene (1,49%). Két qua nay phu hop voi két qua
dat dwgc bdi Mishra va Prasad (2005) [7].

3.2.4. Hoat tinh khang khuan:

Mot trong nhitng déac diém probiotic ¢6 lgi ddi véi sirc khoe con
nguoi la kha nang khang cac vi khuan gay bénh. Két qua hoat tinh khang
khuan cla céc ching Lactobacillus dwgc thé hién & bang 2. 12 chling
Lactobacillus (B5, B6, B8a, B8b, B9a, B9b, B11, B12b, B17, M3, M5 va
T16) déu cd kha nang khang lai 5 vi khuan gay bénh goém: E. coli ATTC
25922, S. typhi, &. aureus ATCC 25923, Klebsidla sp. 371 va Shigella sp.
1640 (hinh 2 thé hién sy doi khang clia ching B9b ddi vai Shigela sp.
1640). Trong do, ching T16 khang rat manh déi véi ca 5 vi khuan gay
bénh nay. Tuy nhién, khdng c6 chiing Lactobacillus nao khang lai L.
acidophilus NRRL B-2092. Diéu nay chiing té tat cd cac ching
Lactobacillus thi nghiém déu cé hoat tinh khang cac vi khuan gay bénh,
nhung khong khang lai vi khuan cung loai véi ching. Kha nang khang
khuan cla céc chiing & day twong tv voi cac ching Lactobacillus phan 1ap
dwoc tlr phan tré em trong thi nghiém cla Jacobsen et al. (1999), mac du c6 sy khac nhau vé pho
khang khuan. Cac chiling cla Jacobsen et al. cling khang lai E. coli va S. typhimurium, nhirng khong
khang lai &. aureus[4].

Bang 2. Hoat tinh khang khuan ctia cac chiing Lactobacillus (<) =0, (+) =1 -2 mm, (++) =
2,1 -4 mm, (+++) =16n hon 4 mm)

Hinh 2. Sy d6i khang
cla ching B9b d6i véi
Shigella sp. 1640

Ki Vung tc ché sinh truéng

hiéu E. cali S tvohi St. aureus Klebsiella | Shigella | L. acidophilus
ching | ATTC 25922 -yp ATTC 25923 sp. 371 p. 1640 | NRRL B-2092
B5 ++ +++ + ++ +++ -
B6 +++ +++ + +++ + -
B8a +++ +++ +++ ++ ++ -
B8b ++ +++ ++ +++ ++ -
Boa +++ +++ ++ ++ +++ -
B9b +++ +++ ++ ++ +++ -
B11 ++ +++ + +++ ++ -
B12b + +++ +++ + +++ -
B17 +++ +++ + ++ ++ -
M3 +++ +++ + ++ +++ -
M5 +++ +++ ++ +++ +++ -
T16 +++ +++ +++ +++ +++ -

3.25. Kha nang tao bacteriocin va cac chat khang khuan khac:

Nhiéu nghién ctru da chirng té cac loai LAB c6 kha nang ddi khang chdng lai cac tAc nhan gay
bénh duong rudt. Ngoai kha nang 1am giam pH méi tredng bén trong khoang rudt bang cach tao ra cac
axit hiru co (nhu: axit lactic, axit acetic...) c6 tac dung (rc ché nhiéu loai vi khuan Gram duong va
Gram am, cac LAB con cd kha ndng tao ra bacteriocin va céc chat khang khuan khéc (nhu: H,O,, CO,,
diacetyl...). Bacteriocin la chat khang khuén tao ra bdi nhiéu loa vi khuan, cé ban chéat protein va
thuong co phd diét khuén hep, chi trc ché nhitng vi sinh vat ¢d quan hé gan gdii véi vi sinh vat san xuat
bacteriocin [9]. Két qua thi nghiém cho thdy dich nudi cdy cla 12 chlng Lactobacillus (B5, B6, B8a,



B8b, B93, B9b, B11, B12b, B17, M3, M5 va T16) sau khi trung hoa tinh axit déu c6 khad nang tao
vong khang khuén d6i vai ca 2 loai vi khuén chi thi. Diéu d6 chirng td 12 chling nay déu cé kha nang
tao ra bacteriocin va céc chét khang khuan khac cé kha nang tiéu diét vi khudn Gram - (E. coli ATTC
25922) vavi khuan Gram + (St. aureus ATCC 25923). Két qua nay phu hop véi két qua dat dwoc bdi
Mishrava Prasad (2005) [7].

3.2.6. Khda nang khang v¢i khang sinh:

Sy khang véi céc loai khang sinh la déac diém probiotic quan trong.
Trong thuc té, qua trinh diéu tri bénh bang khang sinh tiéu diét nhigu quan
thé vi sinh vat mot cach khong chon loc, dan dén sy mét can bang hé vi
sinh vat duong rudt va cé thé gay ra nhitng roi loan ving rudt (nhu: bénh
tiu chay lién quan dén khang sinh). Khi d6, cac chiing vi khuén probiotic
c6 kha nang khang vai khang sinh c6 thé duoc dua vao dwong tiéu hda clia
ngudi bénh, ching sé ton tai ma khong bi tiéu diét bdi khang sinh va co tac
dung phuc hoi hé vi sinh vat binh thwong & ruot.

Két qua khang khang sinh clia cac chling Lactobacillus thé hién &
bang 3. Phan lén cac ching khang voi cac khang sinh Grc ché tong hgp  Hinh 3. Ching M5
protein. 12 chiing Lactobacillus (B5, B6, B8a, B8b, B9a, B9b, B11, B12b,  nhay v6i erythromycin
B17, M3, M5 va T16) déu khang v6éi amikacin va kanamycin, trong dé
mot s6 chiing khang voi gentamicin (B5, B6, B8a, B12b, B17 va M5) va streptomycin (B5, B6, B8a,
B8b, B9a, B1l, B12b, B17, M5 va T16). Bén canh d6, phan 16n cac ching cling khang véi
vancomycin (B5, B6, B8b, B9a, B11, B12b, B17, M3, M5 va T16) lakhang sinh (ic ché tong hop vach
té bao. Doi voi khang sinh (rc ché tong hop axit nucleic 1a co-trimoxazole, mot s chiing khang voi
khang sinh nay gom: B11, B17, M3, M5 vaT16.

Bang 3. Kha nang khang véi khang sinh clia cac ching Lactobacillus (Pn: Penicillin G, Ac:
Co-amoxiclav, Cr: Cefaclor, Va: Vancomycin, Er: Erythromycin, Ak: Amikacin, Ge: Gentamicin, Kn:
Kanamycin, Sm: Streptomycin, Bt: Co-trimoxazole; R: khang, S: nhay cam, I: trung gian)

Ki hiéu
chiing
B5
B6
B8a
B8b
B9a
B9b
B11
B12b
B17
M3
M5
T16
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Ngoai ra, cac chling Lactobacillus & trén cing thé hién sv an toan ddi vai nguoi st dung khi
nhay cdm v&i mot sO loai khang sinh. Tat ca 12 chlng thi nghiém déu nhay véi co-amoxiclav,
cefaclor va erythromycin (hinh 3 thé hién sy nhay cdm cla chiing M5 véi erythromycin). Trong dd,
phan 16n cac chling con nhay veéi penicillin G (B5, B6, B8a, B8h, B9a, B9b, B11, B12h, B17, M3 va
M5); mdt s6 chling nhay v&i vancomycin (B8a, B9b), gentamicin (B8b, B9a, B9b, B11, M3, T16) va
co-trimoxazole (B5, B6, B8b, B9a, B9b, B12b). Ké&t qua nay phu hop voi két qua dat duoc trong thi
nghiém clia Arici et al. (2004) [1].

3.2.7. Khd nang khir cholesterol:

Theo céac nha khoa hoc, su tiéu thu cac LAB c6 kha nang lam gidm muc cholesterol trong
huyét thanh, giip ngan chan bénh tim mach & ngudi. Phan Ién cac chling Lactobacillus trong nghién
clru nay déu c6 kha nang khir cholesterol huyét thanh (bang 4). Mikc khir cholesterol ctia cac ching tir
10% - 33,34%, trong d6 2 chling B8a va B9b ¢ kha nang khir cao nhét (33,34%) vachlng B6 c6 kha



nang kh&r thdp nhat (10%). Tuy nhién, ching B12b khong biéu hién khd nang lam giam miuc
cholesteral. So sanh véi kha nang khir cholesterol clia cac chiing Lactobacillus phén 18p tir phan nguoi
trong thi nghiém cla Hyeong-Jun Lim et al. (2004), ching ciing c6 kha nang khir cholesterol v&i %
khir cholesteral kha cao 31,5% — 58,5% [5].

Bang 4. Kha nang khtr cholesterol cla cac chiing Lactobacillus (—: khéng khir cholesterol)

Ki hiéu chiing | % Kht cholesterol (%0)
B5 23,33
B6 10
B8a 33,34
B8b 23,34
B9a 26,67
B9b 33,34
B11 16,67
B12b -
B17 23,34
M3 13,34
M5 16,67
T16 26,67

Lién hé kha nang khir cholesterol véi khad nang khang mat cla cac ching Lactobacillus. 11
chiing Lactobacillus (B5, B6, B8a, B8b, B9a, B9b, B11, B17, M3, M5 va T16) cé kha nang khtr
cholesterol & mic dang ké déu c6 kha nang chiu dung ndng dd mat 1% — 2%, trong khi ching B12b
khong c6 kha nang lam gidm muc cholesterol chi ¢d kha nang chiu dwng ndng do mét 0,5%. Diéu nay
cho thdy sy lién quan gitta khd nang khang mat va kha nang khir cholesterol ctia cac ching
Lactobacillus. Tuy nhién, Walker va Gilliland (1993) d& khang dinh khong c6 su lién quan déng ké
gitta kha nang khang mat va kha nang dong hda cholesterol clia L. acidophilus [10]. Do d6, dé co thé
khéng dinh nhitng chiing vi khuan c6 kha ning khang méat cao déu cé kha ning khir cholesterol, véan dé
nay can dugc nghién ciru mot cach k§ lwdng hon nita.

3.3. Phan tich trinh tw rDNA 16S:

Dé xac dinh danh phdp dén mic loa cla cac ching Lactobacillus, mét trinh t khoang 500
nucleotide tir gen ma hda cho rRNA 16S clia cac chiing Lactobacillus dugc khuéch dai bang phuong
phép PCR v&i 2 mdi chuyén biét cho gidng Lactobacillus va dwgc xac dinh trinh ty nucleotide. Két
gua so sanh mirc dd twong dong trinh tw cla cac chlng Lactobacillus v6i ngan hang dir liéu gen cla
NCBI duwoc trinh bay & bang 5 vamadi quan hé clia cac chling vi khuan nay thé hién trén cay phét sinh
lodi & hinh 4.

Cac doan trinh tv rDNA 16S khoang 500 nucleotide clia cac chling Lactobacillus khi dem so sanh
voi ngan hang dir liéu gen déu cé s6 nucleotide tvong dong trén 500 nucleotide va mic twong dong
trinh ty tir 99% tré Ién. Theo Hugenholtz et al. (1998), sO nucleotide twong déng va mirc twong dong
trinh tw nhw vay dd tin cay cho viéc sip xép trinh tw nucleotide méi trong hé théng phat sinh chling
lodi [8]. Do dd, céac chiing Lactobacillus dwgc xac dinh thudc vé cac loai nhw sau: L. gasseri (B8a,
B9b), L. fermentum (B8b, B9, T16), L. salivarius (B6, M5), L. rhamnosus (B11, M3) va L.
paracasei/ casel (B5, B12b, B17). Céc loa Lactobacillus ndy cling dwoc phat hién trong cac mau phan
clia nhitng tré em c6 do tudi tir 3 ngay dén 3 thang tudi bang phuong phap giai trinh tu gen mahda cho
rRNA 16S[11].

K&t qua trén cho thay trinh ty khodng 500 nucleotide clia gen ma héa cho rRNA 16S dugc phan
tich & day hiéu qua cho viéc nhan dién phan Ién céac loai Lactobacillus. Tuy nhién, L. paracasei val.
casel la 2 loai c6 quan hé rat gan véi nhau, ching c6 tinh tvong dong cao trong trinh ti gen ma héa
cho rRNA 16S, nén trinh ty 500 nucleotide clia rDNA 16S ¢ day chua di dé phan biét sv khac nhau
gilta 2 lod nay (Bang 5).
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Hinh 4. Céy phéat sinh chling loai ctia cac chiing Lactobacillus vacac loa c6 lién quan duva trén s
phén tich so sanh trinh tw rDNA 168S.



Bang 5. Két qua so sanh mirc do twong dong trinh tu cla c&c chling Lactobacillus véi cac lodi vi
khuén trong ngan hang dt liéu gen ctia NCBI.

KA' C?C Iofau Vi lfhl.J?n t Ma <o lwu trii trong Mrc do Ti 1€ nucleotide
higu hgan hang d lieu gen ngan hang di¥ liéu gen | twong don twong don
chiing clia NCBI 9 9 U g g 9 g g
L. paracasei 3C AY773953.1
0
BS L.casal LC3 AY675252.1 100% 516/516
B6 L. salivarius DQ444477.1 100% 524/ 524
B8a L. gasseri JCM 8790 AB289142.1 100% 520/ 520
B8b L. fermentum L18 DQ523484.1 100% 521/ 521
B9a L. fermentum L18 DQ523484.1 100% 520/ 520
B9 L. gasseri JCM 8790 AB289142.1 100% 520/ 520
B11l L. rhamnosus 11D AY773958.1 99% 519/ 520
L. paracasel 3C AY773953.1
B12b 100% 520/ 520
L. casal LC3 AY675252.1
L. paracasel 3C AY773953.1
B17 - 100% 514/ 514
L.casa LC3 AY675252.1
M3 L. rhamnosus 11D AY773958.1 99% 514/ 515
M5 L. salivarius DQ444477.1 100% 520/ 520
T16 L. fermentum L18 DQ523484.1 100% 521/ 521
4. KET LUAN:

K&t qua phan lap va xéc dinh gidng Lactobacillus dat dwgc 15 chlng Lactobacillus gom: B1, B3,
B5, B6, B8a, B8b, B9a, B9b, B11, B12b, B15, B17, M3, M5 vaT16.

Qua c&c thi nghiém invitro, 12 chiing Lactobacillus c6 dac tinh probiotic thich hop cho con nguoi
daduwoc chon loc. Chang co thé ton tai trong dwong da day — rudt nguoi vi khang lai pH thap trong da
day, khang lai mat trong rudt non va két bam véi biéu mé rudt. Céac chiing ndy dwoc dinh danh bang
phwong phap phan tich trinh tv rDNA 16S gdm: L. paracasei/ casei B5, L. salivarius B6, L. gasseri
B8a, L. fermentum B8b, L. fermentum B9a, L. gasseri B9b, L. rhamnosus B11, L. paracasei/ casei
B12b, L. paracasei/ casei B17, L. rhamnosus M3, L. salivarius M5 va L. fermentum T16.

Ngoai ra, c&c chiing Lactobacillus cé dac tinh probiotic & trén cling thé hién mét sé ich lgi doi voi
stic khoe con ngudi nhu: khang véi céc vi khuan gay bénh, tao ra bacteriocin va céc chat khang khuan
khéc. Bong thoi, ching cling khang véi mdt s6 loai khang sinh. Tuy theo khd nang khang khang sinh
clia mdi chling, ching c6 thé dwoc dua vao co thé clia cac bénh nhan sir dung céc loai khang sinh
(nhw: amikacin, kanamycin, gentamicin, streptomycin, vancomycin va co-trimoxazole) ma khong bi
tiéu diét bdi cac loai khang sinh ma ching khang lai, tr d6 tao nén nhitng hiéu qua c6 lgi cho bénh
nhan. Hon nira, c&c chling Lactobacillus nay cling an toan d6i véi nguti st dung khi nhay cam voéi
mot sO loai khang sinh. Déc biét, 11 ching Lactobacillus (gbm: L. paracasei/ casei B5, L. salivarius
B6, L. gasseri B8a, L. fermentum B8b, L. fermentum B9a, L. gasseri B9b, L. rhamnosus B11, L.
paracasei/ casel B17, L. rhamnosus M3, L. salivarius M5 va L. fermentum T16) c6 kha nang khtr mirc
cholesterol huyét thanh dang ké 10% — 33,34%. Céc chiing Lactobacillus nay can dwoc tiép tuc nghién
clru sau hon dé (’ng dung san xuét cac san pham probiotic ¢6 tac dung lam giam cholesterol huyét
thanh, nham ngan chan bénh tim mach & nguoi.



ISOLATION, CLASSIFICATION AND IDENTIFICATION OF POTENTIAL PROBIOTIC
LACTOBACILLUS STRAINSFROM INFANT FAECES
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ABSTRACT: Lactobacillus bacteria present in many probiotic products. This paper
investigated probiotic Lactobacillus strains isolated from the human gastrointestinal tract. 15
Lactobacillus strains were isolated from breast-fed infant faeces and identified by both traditional
methods and genus-specific PCR method. In vitro experiments were designed to investigate some
probiotic properties such as resistance to low pH and bile, cell surface hydrophobicity, antimicrobial
activity, bacteriocin and other antimicrobials production, antibiotic resistance and cholesterol
reduction. As a result, 12 probiotic Lactobacillus strains were selected. Sgnificantly, 11 strains of
them reduced 10 — 33.34% serum cholesterol level. By 16SrDNA analysis, the probiotic strains were
classified at species level as Lactobacillus gasseri, L. fermentum, L. salivarius, L. rhamnosus and L.
paracasei/ casel.
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