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MO DAU

1. Tinh cép thiét caa luan an

Tiéu duong type 2 1a mot trong nhitng bénh chuyén héa tién trién duoc dic trung
bai rbi loan chirc ning té bao B cua tuyén tuy va hién tugng khang insulin ngoai vi,
dan dén khiém khuyét trong chuyén hda glucose va viém man tinh. S phét trién cua
bénh tiéu duong type 2 c6 lién quan chat ché véi cac yéu té di truyén va méi trudng.
Theo béo cio, hon 460 triéu ngudi truong thanh trén thé gioi mac bénh tiéu duong
vao nam 2019 va con sb nay s& tang 1én 700 triéu nguoi vao nam 2045. Nguoi mac
bénh tiéu dudng méan tinh s& 1am ton thuong va suy yéu chitc nang cua mat, than, than
kinh va tim mach. Do d6, viéc kham pha co ché bénh sinh va diéu trj bénh tiéu duong
type 2 ¢6 ¥ nghia rat 1n.

Hé vi sinh vat duong rudt duoc coi la mot hé sinh thai phuc tap trong moi truong
duong tiéu hoa, bao gom vi khuan, c6 khuan, nim, virus va dong vét nguyén sinh. Hé
vi sinh vat dudng rudt cé vai trd quan trong trong tiéu hoa thirc n, trao doi chat, hé
mién dich, va sic khoe cua con ngudi. Ngay cang ¢ nhiéu bang ching chi ra rang
hé vi khuan dudng rudt dong mot vai trd quan trong doi véi sic khoe con nguoi va
tinh trang rdi loan hé vi khuan dudng rudt co lién quan dén nhiéu bénh 1y, trong d6
c6 bénh tiéu duong type 2. Hon nita, probiotics ¢6 kha ning hd trg diéu tri bénh tiéu
duong nho tac dung bao vé cac tiéu dao va té bao B caa tuyén tuy, 1am cham sy khoi
phét cua bénh tiéu dudng type 2, ngin ngira cac bién ching lién quan dén bénh tiéu
duong type 2. Hé vi sinh vat c6 thé di truyén, nhiéu vi khuan duoc di truyén truc tiép
tr me sang con. Mot nguoi truong thanh khoe manh thi chi riéng trong rudt da co
khoang 100 ty vi khuan. O nguoi béo ¢6 nhiéu vi khuan Firmicutes va it vi khuan
Bacteroidetes hon so v&i ngudi gay va khoang 80% ngudi mac bénh tiéu duong type
2 bi thtra can.

Trudce day, viéc nghién ciru da dang vi sinh vat thuong dua vao cac phuong phap
phan 1ap va nudi ciy truyén théng nén chi gidp ching ta hiéu biét dugc 0,1-1% vi
sinh vat trong h¢ sinh thai. Phuong phép dénh gia da dang vi sinh vat tiém niang nhat
hién nay 1a phan tich da hé gen bang céng cu Metagenomics. Cong cu Metagenomics
duoc xem 1 sy tong hop stc manh va cac thanh tyu méi nhat caa cac cong nghé
genomics, tin sinh hoc, sinh hoc hé théng. Céng nghé nay la chia khéa gép phan lam
sang t6 vé khu hé vi khuan duong rudt cia ngudi, dic biét 1a cac vi khuan khdng phan
lap dugc. Nhitng két qua vé nghién ciru metagenome khu hé vi khuan trong dudng
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rudt cua ngudi s& gop phan vao viée xac dinh cac tac nhan gay bénh tiéu duong type
2 cling nhu xac dinh cac vi khuan c6 loi tiém ning, qua d6 gop phan dinh huéng cho
str dung vi sinh vat trong diéu tri bénh tiéu duong.

Chinh vi vay, ching toi da tién hanh thuc hién dé tai luan an “Nghién ciru khu hg
vi khudn dwong ruét bang kj thudt Metagenomics va tiém ning rng dung
probiotics trong hé tre diéu tri bénh tiéu dwong type 2.

2. Muc tiéu nghién cwu

1) Xac dinh dugc sy thay d6i vé thanh phan caa khu hé vi khuan duong rudt ngudi
mac bénh tiéu dudng type 2.

2) Chi ra mdi lién quan cua sy thay doi khu hé vi khuan duong rudt véi cac yéu to
gay ra bénh tiéu duong.

3) Phan lap, tim ra céc vi khuan tiém ning va lya chon céac chung c6 loi cho ngudi
mac bénh tiéu dudng type 2.

3. Noi dung nghién ctru

1) Panh gia sy thay d6i khu hé vi khuan duong rudt & nhom ngudi bi bénh tiéu
duong type 2 va nguoi khong tiéu duong trén co so dit liéu giai trinh tu gen 16S
rRNA metagenome.

2) Phan tich méi lién quan cua vi khuan duodng rudt véi mot sé chi sé dung chan
doan va tién lugng bénh tiéu duong type 2.

3) Nghién ciu phan lap va kiém tra dic diém cia mot s6 ching vi khuan cé kha
nang lién quan dén bénh tiéu duong type 2. Panh gia kha ning giam duong huyét cia
chang vi khuan phan lap trén chudt thi nghiém.

4. Nhirng dong gép méi caa luan an

1) La nghién ciru dau tién xay dung duoc co sé dir lieu metagenome khu hé vi
khuan duong rudt & ngudi bi bénh tiéu duong type 2 va nguoi khong tiéu duong &
Viét Nam.

2) Panh gia dic tinh sinh hoc caa mot sé chung Lactobacillus phan 14p tr mau
phan caa nguoi bi bénh tiéu duong Viét Nam. Tha nghiém chang Lactobacillus
plantarum 16 trén dong vat thi nghiém dé danh gia kha nang tang tiét GLP-1 gilp hd
trg ha duong huyét.

5. Y nghia khoa hoc va thuc tién caa luan an

Két qua cua luan an gop phan bd sung co sé khoa hoc va thuc tién vé sy thay doi

khu hé vi khuan duong rudt & ngudi mac bénh tiéu duong type 2, tim kiém va dua ra
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chang vi khuan c6 tiém ning trong diéu tri bénh tiéu duong.
CHUONG 1. TONG QUAN

Tiéu duong 12 nhém nhitng réi loan khong dong nhat gdm ting dudng méu va roi
loan dung nap glucose do thiéu insulin, do giam tac dung cua insulin hoic ca hai.
Tiéu duong type 2 dic trung boi khang va thiéu insulin, mét trong hai rdi loan nay c6
thé xuat hién & thoi diém co triéu chieng 1am sang bénh tiéu duong. Bénh tiéu duong
type 2 1a mot bat thuong chuyén héa mén tinh véi ting dudng huyét Iic déi, thiéu
insulin do giam tiét insulin tir té bao B tuyén tuy. Khang insulin hoic khong dap wng
la do té bao B khong nhan biét mic d6 insulin binh thudng, dac biét 1a trong cac md
gan va co. Cac co ché quan trong khac ¢ thé co lién quan dén bénh tiéu duong type
2 1a do thiéu hut hoic khong dap ung hocmon incretin, ting di hoa lipid, ting
glucagon trong mau, giir nudc va mudi cao hon va céac bat thuong chuyén héa khac.
Hé vi sinh vat duong rudt ¢ ngudi 1a mét cong dong vi sinh vat vai khoang 101 sinh
vat trén mdi gram phan vaéi hon 1000 loai, hau hét trong sb d6 1a vi khuan ky khi bat
budc, véi tong kich thudc gen 16n hon gap 150 1an so véi gen cia ngudi. Cac chic
nang co ban cua hé vi sinh vat duong ruét la: (1) chirc nang bao vé niém mac rudt
bao gém ngan ngira c4c bénh nhidém tring niém mac bang céch uc ché cac tac nhan
gay bénh xam nhap va duy tri mot hang rao rudt nguyén ven; (2) chirc ning trao doi
chat bao gom noi can bang nang luong, tiéu hoa va tich liy sinh hoc cc chat dinh
dudng, hd trg chuyén hda chat béo, 1én men carbohydrate khong tiéu hoa duoc, dong
thoi san xuét céc acid béo chudi ngin; (3) chirc nang diéu hoa mién dich bao gom
diéu hoa than kinh ruét, duy tri noi can bang biéu mé duong rudt va diéu hoa mién
dich ¢ niém mac, trong d6 hé vi sinh vat hoat dong nhu mét ngudn kich thich mién
dich quan trong. Nhiéu bang chirng cho thay rang, & ngudi su gia ting chat béo trong
ché d6 an udng lam giam sé luong vi khuan Lactobacillus va gay ra sy gia ting vi
khuan Gram am. Cé&c nghién ctu ciing cho thdy & ngudi béo phi c6 luong
Lactobacillus reuteri cao, trong khi d6 cac loai nhu Lactobacillus caseli,
Lactobacillus paracasei va Lactobacillus plantarum co ty I¢ thip hon.

M6t s6 nghién ciru cho thay & nhitng nguoi khang insulin thi kha nang van chuyén
acid amin chudi nhanh (BCAA) ctia mau vao céc té bao giam. BCAA ¢4 thé gidp duy
tri lugng dudng trong mau & mirc d binh thuong, Ngoai ra con gitp co thé ting tiét
insulin. Ngudn BCAA cung cép cho co thé c6 thé duoc Iy tir thirc dn hoac do vi sinh
vat tong hop. Mot s6 10ai vi khuan duoc coi 1a “nha san xuat” BCAA d6 1a Prevotella
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copri va Bacteroides vulgatus. Pay 1a nguon BCAA rét quan trong gitp l1am giam
kha ning khang insulin cta co thé.

Ky thuat metagenomics 1a su két hop gitra sinh hoc phan ta véi tin sinh hoc dé
nghién ctu mot cach c6 hé thdng quan x4 vi sinh vat ciing nhu toan bé vat liéu di
truyén c6 trong mau méi truong nghién ciu. Bing cac cdng cu tin sinh hoc chuyén
dung, su da dang vi sinh vat téi muac loai, da dang hé gen chirc nang tham gia vao cac
qua trinh trao doi chat va cac con dudng trao doi chat gia dinh di duoc lam sang to.
Nhitng nam gan ddy, khi cac hé may giai trinh tu gen thé hé méi dugc &p dung, ky
thuat metagenomics da dugc sir dung rat hiéu qua dé nghién cau thanh phan loai, da
dang vi sinh vat tir nhiéu moi trudng khac nhau nhu dat, nudc, cac hé tiéu hoa. .. ciing
nhu phén tich sy twong tac ciia Cac Vi sinh vat trong cac moi truong nhu dat, nudc,
hé tiéu hoa cta nguoi va nhiéu ddi tugng dong vat.

CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liu

2.1.1. Hoa chadt, bg kit sinh pham

Hoa chat dung dé tach chiét DNA va doc trinh tu 13: PowerSoil® DNA Isolation
Kit (Mo Bio, My), QIAamp DNA Sool Mini Kit (Qiagen, Btic), RevertAid First
Strand cDNA (Thermo Fisher Scientific Inc, Singapore), TruSeq® DNA PCR-Free
Sample Preparation Kit (lllumina, M¥), agarose (Sigma-Aldrich, M¥), ethidium
bromide (Sigma-Aldrich, My).

Hoa chat diing nudi cay vi sinh vat: Nugc mudi sinh ly NaCl 0,9%, hoa chat nhuom
Gram (gentitans, lugol, fucshin, glycerol), mudi mat oxgall (Sigma-Aldrich, M),
glycocholate, taurocholate, glycodeoxycholate, taurodeoxycholate...

Hoa chat dung trong dinh danh vi khuan

Pém tach: NaCl 100 mM, Tris-HCI 10 mM (pH=8), EDTA 100 mM (pH=8), SDS
0,5% wi/v; thanh phan hén hop PCI bao gdm phenol: chloroform: isopropanol vai ty
1€ 25: 24 :1; thanh phén TE: Tris-HCI 10 mM, EDTA 1 mM.

Dung dich cho dién di: Tris base: 121 g, CHsCOOH: 28,6 g, EDTA 0,5M (pH 8,0)
50 mL, H20 500 mL; thanh phan gel agarose 1%: agarose 1g, dém TAE 1X 100 mL.

Thanh phan phan tng PCR: H20 8,5 uL, Master Mix 12,5 pL, mdi xu6i 1 pL (10
pmol), méi nguoc 1 puL (10 pmol), DNA khudn 2 pL (200 ng).

Cac héa chat dung trong dinh danh vi khuan cua hang ThermoFisher Scientific.

Hoa chat dung cho dinh luong glucagon like peptide-1
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Streptozotocin va sitagliptin (Sigma-Aldrich, M¥), kit ELISA mua tr RayBio®
(BioAssay Systems).

2.1.2. Dung cu va thiét bj thi nghiém

Cac thiét bi va dung cu sir dung trong nghién ciru gdm: May Agilent Bioanalyzer
2100 system (Aligent, M¥), may li tim Sorvall RT 1900W (Puc); ndi khir tring HA-
240M1V (Hirayama, Nhat Ban); may do pH (Toledo, Btrc); may PCR Veriti 96-Well
Thermal Cycler (Applied Biosystem, My) va PCR-9700 (Applied Biosystem, M¥);
may doc trinh tu tu dong Applied Biosystems 3500 Genetic Analyzer (Thermo Fisher
Scientific, M¥); may doc trinh tu Illumina Hiseq 2500 (Illumina, M¥); pipetteman
cac loai (Eppendorf, Buc); mang loc polycarbonate membranes 0,8 va 0,22 um
(Milipore, Ireland), bé 6n nhiét WNB14 (Memmert, Puc) va mét s6 dung cu thong
thuong cua phong thi nghiém.

May chu tinh toan hiéu ning cao véi bo vi xir ly gdm 24 CPU Intel(R) Xeon(R)
CPU X5650 @2.67GHz, dung lvong RAM la 188GB, dung lugong luu trit 14 8TB va
duoc cau hinh trén hé diéu hanh Ubuntu phién ban 15.04 Vivid véi cac phan mém tin
sinh hoc va thdng ké méi nhat.

May do duong huyét Accu check one touch glucometer (Johnson & Johnson,
Mumbai, An D).

2.1.3. Cac chang vi sinh vt kiém dinh

Céc chung vi sinh vat Staphylococcus aureus ATCC13709 va Escherichia coli
ATCC 11105.

2.1.4. Méi trwong phan Iap, nudi cdy vi sinh vt

Moi trudng MRS nudi cay va phan 1ap vi khuan lactic; méi truong LB (g/L) nudi
vi khuan kiém dinh (E. coli va S. aureus).

2.2. Phuong phap nghién ctiru

2.2.1. Phwong phdap lya chon ngwoi tham gia nghién ciru

Nguoi mac bénh tiéu duong type 2: Bénh nhan da méc bénh it nhat 13 5 nam, c6
chi s glucose méu ting cao duoc xac dinh bang xét nghiém dung nap glucose duong
udng lac déi (OGTT); cac chi sb cholesterol, LDL-C, HDL-C, triglyceride, AST,
ALT niam ngoai khoang gia trj thong thuong va chi s6 khéi co thé 16n hon 30.

Nhom dbi ching (nguoi khong tiéu duong): c6 chi sé glucose méu, cholesterol,
LDL-C, HDL-C, triglyceride, AST va ALT nam trong khoang gia tri théng thuong,
chi s6 khéi co thé nho hon 23.
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2.2.2. Phwong phdp thu thdp mdu phan

Cac mau phan cua bénh nhan tiéu duong type 2 (nix, tir D1-D7; nam, tir D8-D10)
va nhom ddi chang (nix, tir C1-C7; nam, tir C8-C10) cuing vai s6 liéu vé chi sb glucose
méu, cholesterol tong s6, HDL-C, LDL-C, triglyceride, AST, ALT va chi sb khéi co
thé (BMI) duogc cung cip boi Khoa Xét nghiém, Bénh vién Giao théng van tai Trung
wong. Mau phan dugc thu tir nhitng ngudi sdng ¢ khu vuc Ha Nbi trén 5 nam, va dé
trong hop vo tring. Mau sau d6 duoc gitt lanh ¢ 4°C va chuyén ngay dén phong thi
nghiém dé phan tich.

2.2.3. Phwong phdp tich chiét DNA vi sinh vt tir mdu phan

Khoang 200 mg phan s& duoc chuyén vao 6ng Zirco - prep loai nho trong d6 ¢
chta céc hat gitp nghién nat mau trudc khi dung dich tach chiét ADN duoc thém
vao. Tién hanh tach chiét DNA bang bo kit QIAmp DNA Stool Mini Kit (Qiagen,
Prc) theo hudng dan cua nha san xuat. Po tinh sach va ndng d6 DNA sau khi tach
duogc kiém tra bang dién di trén agarose 1% va dinh lugng bang may Nanodrop lite
(Thermo Fisher Scientific, My).

2.2.4. Phwong phap gidi va phan tich trinh tee DNA vung V3-V4 gen 16S rRNA

2.2.4.1. Giai trinh tr DNA gen 16S rRNA tizr DNA metagenome

Sau khi tach duoc DNA tong s, cA&c mau DNA nay duoc st dung lam khudn dé
giai trinh ty gen 16S rRNA. Ving V3-V4 gen 16S rRNA duogc khuéch dai bang cap
moi dac hiéu, moi xudi 341F va mdi ngugc 806R c6 gan 6 nucleotide & dau 5° cho
phép phan tich cac mau dong thoi. Sau d6, san pham PCR duoc giri cho cong ty First
Base (Malaysia) dé doc trinh tu. Thu vién giai trinh tu duoc chuan bi bang bo kit
TruSeq® DNA PCR-Free Sample Preparation (Illumina, M¥) theo huéng dan cua
nha san xuat. Chat luong thu vién duoc danh gia bang may Agilent Bioanalyzer 2100
system (Agilent, M¥). Sau do, thu vién duoc giai trinh tu trén may Illumina HiSeq
2500 (Illumina, M¥) dé tao ra cac doan doc paired-end 250 bp.

2.2.4.2. Phan tich di li¢u giai trinh tw DNA metagenome

Xtr ly trinh tu: Cac doan doc trinh tu paired-end trén may Illumina HiSeq 2500 c6
kich thuéc khoang 250 bp.

Xac dinh vi tri phan loai: Dé xac dinh vi tri phan loai, cac read tinh sach sau khi
xir Iy duoc phan tich biang phan mém Uparse, nhitng read c6 d6 twong ddng trén 97%
sé dugc nhdm vao mot don vi phan loai chirc nang (OTU).

Phén tich da dang va hién thi héa: Nghién ctru da dang hé vi sinh vat (alpha
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diversity) duoc thuc hién dia trén xac dinh mot s6 chi sé co ban, trong dé quan trong
nhét 1a céc chi s6 Shannon, Simpson, ACE va Chaol.

Phuong phap toa do (ordination) dugc sir dung dé mo ta mbi quan hé giira cac kiéu
thanh phan loai va bién thién méi trudng co ban, sir dung phd bién trong cac phan
tich thong ké véi nhiing bo dir liéu 16n (big data).

Phan tich toa do chinh (PCoA) dé danh gia sy khac biét trong cac mau hé vi khuan
duong rudt, cac OTU vi khuan & mirc d6 chi di dugc gan vao ma tran PCoA thay vi
PCA, sir dung phan mém R phién ban 2.15.3.

S6 luong cac don vi phan loai (OTUs) ¢6 mirc do twong dong lan luot 97%, 95%
va 90% duoc sir dung dé xay dung duong cong rarefaction.

2.2.5. Phan Igp chiing Lactobacillus, xac dinh dac tinh sinh hoc va dac tinh
khang khuan

2.2.5.1. Phwong phdp phdn I1Gp va 1am thuan vi khuan Lactobacillus

Moi truong MRS agar ¢ bo sung 0,5% CaCO3 nham phan biét vi khuan lactic voi
cac nhom vi khuan khac va ddng thoi sir dung 0,01% (w/v) sodium azide tc ché nhom
vi khuan Gram &m. Vi khuan lactic dugc xac dinh béi vong tan CaCOs xung quanh
khuan lac nho su xuat hién cua acid lactic.

Vi khuan s& duoc 1am thuan bang cach cay ria trén méi truong MRS cho téi khi
quan sat thay chi c6 mot dang khuan lac duy nhat trén méi trudng.

2.2.5.2. Phurong phdp xdc dinh dac tinh sinh hoc cua Lactobacillus

Xac dinh kha ning khang khuan.

Xac dinh kha nang chiu axit.

Xéc dinh kha niang chiu mudi mat.

2.2.5.3. Xdc dinh khd ndng irc ché sinh trirong trén vi khuan gay bénh

Xac dinh kha niang ¢ ché vi khuan S. aureus.

Xac dinh kha nang ¢ ché vi khuan E. coli.

2.2.5.4. binh danh loai dwa trén giai trinh tu gen 16S rRNA

bé dinh danh vi khuan, tién hanh nhu sau:

Téach DNA tong s6 vi khuan

Phan ung PCR

Tinh sach san phim PCR

Giai trinh ty 16S rRNA

Két qua giai trinh ty dugc xir ly véi phan mém BioEdit. Cay phét sinh chung loai



duoc hinh thanh tir phan mém Mega X.

2.2.6. Thar nghiégm khd nang cdi thign glucagon like peptide-1 trén chugt cua
chsing Lactobacillus

2.2.6.1. Xur ly chugt thi nghiém

Chuét duoc nudi nhét 3-4 con/chudng va duoc 1am quen véi diéu kién phong nudi
trong mét tuan trude khi bat dau thi nghiém. Phong nudi dwoc duy tri véi chu ky anh
sang 12 12 gio, tdi 1a 12 giod, nhiét d6 nudi 25 + 2°C va d6 am 55 + 5%.

2.2.6.2. Khai phét bénh tiéu duwong trén chugt

Bénh tiéu duong trén chudt dugc gay ra bang mot liéu dung dich streptozotocin
(50 mg/kg thé trong) trong dung dich dém natri citrat 0,1 M vé trung (pH = 4,5) cho
chuot di duoc nhin d6i qua dém. Nong do glucose huyét thanh 16n hon 250 mg/mL
duoc coi 1a chudt bi tiéu duong.

2.2.6.3. Chudn bj va dinh lirong Lactobacillus

Chung vi khuan Lactobacillus nudi trong dich MRS va duoc u & 37°C trong hé
théng ky khi Mark 11 (Anaero Gas Pack, LE002. HiMedia, India) 48 gio. Sau thoi
gian &, 1 mL dung dich nudi ciy dugc pha lodng 1a 10° CFU/mL. Liéu Lactobacillus
duoc chuan bi méi hang ngay va duoc dung cho dong vat diéu tri trong 4 tuan.

2.2.6.4. Thiét ké thi nghiém

Chuot dugc chia thanh bén nhém thi nghiém, méi nhém 6 con (n = 6).

Thudc va liéu vi khuan duge dung qua duong udng bang kim bom ngay maot lan,
lién tuc trong 4 tuan.

2.2.5.5. Kiém tra khd ndng dung nap dwong sucrose

Chuot duoc nhin an qua dém va sir dung dudng sucrose (2 g/kg thé trong) bang
duong udng, luong dudng duoc hoa tan trong 1 mL nudc cat. Cac mau mau duoc lay
tir tinh mach dudi ¢ 0, 30, 60, 90 va 120 pht sau khi uéng sucrose, xac dinh muc
duong huyét bang may do duong huyét.

2.2.5.6. Po GLP-1 trong huyét thanh

Vao ngay thtr 28, nhirng con chudt cho st dung duong sucrose & trén duoc ldy mau
mau ¢ 0, 20, 30, 40, 50 va 60 phut tir tinh mach dudi. Viéc dinh lugng GLP-1 thuc
hién bang bo kit ELISA chuot. Sau khi 1y mau tir tinh mach duéi, nhitng con chuét
dugc gy mé nhe bang ether va thu nhan méu tir tim. Huyét thanh chuét duoc phan
lap bang cach ly tim mau méau ¢ 3000 vong/phdt trong 5 phit ¢ 4°C va duoc bao
quan trong nhiét 6 -80°C cho dén khi phan tich.



2.2.6. Thong ké phan tich sé liu

Cac s6 lieu théng ké dugc xt ly bang phan mém Microsoft Excel theo phuwong
phép t-test va IBM SPSS Statistics 22 vai gid tri p < 0,05 dugc xem la cé y nghia
théng Ke.

CHUONG 3. KET QUA VA THAO LUAN

3.1. Panh gia sw sai khac khu hé vi khuin dwong rudt cia cac ddi twong
nghién cau

3.1.1. Két qud tach DNA metagenome vi khudn dwong ruét

Bo KIT DNA QIAamp cung cap kit tinh sach (dua vao mang silic - véi sy c6 mat
ctia cac chat e ché PCR) Ién dén 30 pg DNA tir mau phan cua cac doi tugng nghién
ctru. Hoat dong két hop cua InhibitEX, mot loai nhwa hap phu duy nhat, véi dung
dich dém tdi wu 1am loai bo chét uc ché PCR.

Két qua thu dugc cho thiy, anh dién di DNA cua cdc mau déu rd nét, thé hién chat
lugng va ham luong DNA tong s6 kha tot. Két qua nay ching to viéc tach chiét DNA
t6ng sb da thanh cong.

Do tinh sach cua DNA tong sé duoc xac dinh bang may Nanodrop lite théng qua
ty 1& do hap thu tai cac budc song 260/280 nm. Do tinh sach cia cac mau déu rat tot,
nam trong khoang tir 1,77-2,06. Két qua trén chiing t6 DNA dugc tach chiét c6 ham
lwong va chit luong tét, cac mau DNA dat tiéu chuan cho giai trinh tu gen thé hé moi
trén hé may Illumina.

3.1.2. Chi sé da dang khu hé vi khudn dwong ruét

3.1.2.1. Két qud phdn tich da dang khu hé vi khudn dwong rugt & nhém ni gidi

Két qua tinh toan céc chi sé da dang sinh hoc: Trong téng s6 1.627.646 trinh tu co
do tin cay cao, c6 99,9378% thudc vé nhom vi khuan (Bacteria) va 0,0602 thudc vé
cac nhom vi khuan co (Archaea). Phan con lai chiém 0,002% 1a dix liéu thudc cac
nhém vi sinh vat khéac (Others). Hai nhém méu doc trinh tu bao gdm mau phan cua
nhitng nguoi khéng méc bénh tiéu duong (tir C1-C7) va mau phan cua nhitng ngudi
bi bénh tiéu dudng type 2 (tir D1-D7). Céc trinh ty duoc sap xép vao OTU véi 97%
tuong ddng. Két qua cho thay, sé lwong OTU ctia mau dbi ching tir 204-367, trung
binh 14 288 (d6 léch chuan SD 62,796) va & mau mac bénh tiéu duong type 2 tir 175-
287, trung binh 1a 214 (d6 léch chuan SD 42,146). Két qua nay cho thay mau déi
chung cd sb luong OTU phong phti hon. Chi s6 Good coverage ¢ cac mau déu >
0,994 cho thay cac OTU ¢ cac mau déu dai dién cho céc loai c6 trong mau. Gia tri
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udce lwong sé loai con dugc thé hién bai cac gia tri ACE va Chaol. Két qua phan tich
alpha diversity cho thay gia tri ACE va Chaol cua cac mau ty 1& thuan véi gia tri
OTUs (P < 0,01). Trong tat ca cAc mau, gia tri ACE va Chaol ludn cao hon gia tri
OTUs, diéu nay c6 nghia néu sé lugng cac trinh tu ting 1én thi sd luvong cac loai dugc
du doan s& tang 1én. Két qua trong phan tich alpha diversity ciing chi ra rang sy khac
nhau vé gia tri Shannon va Simpson 13 ddng ké. Gié tri cao nhat cia Shannon va
Simpson tir phan ctia nhom déi chimg (6,419 va 0,977 twong tng), gia tri thap nhat
(4,819 va 0,874 twong tng). Trong khi dé, gia trji Shannon va Simpson cao nhat tir
phan cia nhom tiéu duong type 2 (5,193 va 0,936 twong tng), gié tri thap nhat (3,495
va 0,758 twong ung).

Két qua phan tich so sanh cac chi s6 da dang sinh hoc:

Két qua phan tich rarefaction cho thay, d6 phu dit liéu caa cac OTU vi sinh vat
chua du. Hé vi sinh vat & nhom bi bénh tiéu dudng type 2 ¢6 xu huéng kém da dang
hon nhom dbi chang.

Phan tich thanh phan chinh dua trén cac chi sé da dang sinh hoc (Hinh 3.5) cho
thay, thanh phan vi khuan trong phan caa nhém bénh tiéu duong type 2 (hinh vudng
mau den) va nhom ddi chimg (hinh tron mau d6) c6 xu huéng phan thanh cac nhom
khac nhau. Két qua nay cho thay thanh phan hé vi sinh vat duong rudt caa nhom doi
ching c6 su twong dong cao hon so véi nhém bi bénh tiéu duong type 2.

PCohA - PC1vs PC2
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Hinh 3.5. Két qua phan tich toa do chinh (PCoA) & cdc mau phan cua nir gigi mac

bénh tiéu duong type 2 va nir gigi khdng mac bénh tiéu duong
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3.1.2.2. Két qud phdn tich da dang khu hé vi khudn dwong rugt & nhém nam gidi

Két qua tinh todn cac chi s6 da dang sinh hoc: phan tich trinh tu cho thiy, tong sb
559.756 trinh ty c6 dé tin cay cao, trong d6 99,9883% thudc vé cac nhom vi khuan
(Bacteria) va phan con lai chiém 0,0117% thudc vé nhom vi khuan cb (Archaea). Sau
tap mau doc trinh ty bao gom 3 mau phan caa nam giéi mac bénh tiéu duong type 2
(D8, D9, D10) chua lan lwot 31.369, 125.250, 121.284 trinh ty va 3 mau phan cua
nam gigi khong tiéu duong (C8, C9, C10) chua lan lugt 23.932, 126.976, 130.945
trinh ty. Chi s6 Good coverage & cac mau déu > 0,995 cho thay cac OTU & cac mau
déu dai dién cho cac loai c¢d trong mau.

Két qua phan tich so sanh cac chi s6 da dang sinh hoc: phan tich rarefaction cho
thay cac dudng cong chua dat dén trang thai bdo hoa trong cac mau nghién ctu nén
su phong phu cua vi khuan chua duoc xac dinh day da. Hé vi sinh vat & nhém nam
giéi mac bénh tiéu dudng type 2 c6 xu huéng da dang hon nhom ddi ching.

Phan tich thanh phan chinh (Principal coordinate analysis - PCoA)

PCoA - PC1 vs PC2

Hinh 3.9. Két qua phan tich toa d6 chinh (PCoA) & cac mau phan cia nam gidi

Phan tich thanh phan chinh (Principal coordinate analysis - PCoA) duya trén cac
chi s6 da dang sinh hoc (Hinh 3.9) cho thay, thanh phan vi khuan trong phan cua
nhém nam gigi mic bénh tiéu dudng (hinh vudng mau den) va nhom ddi ching (hinh
tron mau do) ¢6 xu hudng phan thanh cac nhom khac nhau. Néi cach khac, cé su khac

biét céc quan thé vi sinh vat tir nhdm nam gigi mac bénh tiéu duong type 2 (diabetes
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group) va nhoém d6i chirng (control). Thanh phan hé vi sinh vat duong rudt cua nhém
d6i ching c6 sy twong ddng cao hon so v&i nhém bi bénh tiéu duong type 2. Sy can
bang vi sinh vét thuong ton tai & ngudi khéng tiéu dudng va bi pha v su 6n dinh &
nhém méc bénh tiéu duong type 2.

3.1.3. Thanh phan loai vi khudn

Mic du céac két qua nghién ciu khu hé vi khuan duong ruot 1a khéng nhat quén,
nhung gigi tinh c6 thé mang dén sy khac biét vé thanh phan loai khu hé vi khuan
duong rudt. Vi vay, ching ti phan tich két qua theo 2 gidi riéng biét.

3.1.3.1. Két qud phan tich thanh phan loai ¢ nhém né gidi

Két qua phan tich cua ching toi cho thay, sé luong trinh ty doc caa hai nhom gom
13 nganh chinh. Cac OTU vi khuan tap trung & bén nganh chinh va chiém > 98,56%
tong s6 OTU xac dinh duoc, d6 1a Bacteroidetes (30,42%-73,58%), Firmicutes
(11,25%-49,58%), Proteobacteria (2,97%-27,05%) va Fusobacteria (0%-38,49%).

Trong sb 4 nganh chiém wu thé, chi duy nhét su khéc biét caa nganh Fimicutes 1a
¢ ¥ nghia thdng ké. Bén canh d6, 2 nganh con lai, nhu Synergistetes va cac Vi sinh
vat khac (Others), su khéac biét giita 2 nhdm nghién ctru ciing c6 y nghia théng ké véi
p lan luot 12 0.042 va 0.047.

Két qua trén cho thdy dic trung caa cac nganh vi khuan trong phan. Trong nghién
ctru nay, két qua cho thay bénh tiéu duong loai 2 ¢6 lién quan dén nhiing thay di vé
thanh phan cua hé vi sinh vat duong rudt chu yéu ré rang o cap do nganh. Su phong
pht caa Firmicutes bi giam di dang ké, trong khi ty 1& Bacteroidetes, Proteobacteria
va Fusobacteria & nhitng nguoi mac bénh tiéu dudng c6 xu hudng cao hon so véi
nhitng nguoi khdng mic bénh tiéu duong. Nhitng két qua nay tuong tu véi cdng b
cua Larsen va cong su. Nhitng phét hién cua chiing toi ung ho gia thuyét rang sy thay
d6i vé vi khuan duong rudt va tinh trang roi loan vi khuan cé lién quan dén bénh tiéu
duong type 2

Hé vi khuan duong rudt caa con nguoi co thé khac nhau gitra cac dan toc. Tuy doi
tuong ngudi nghién ciru khac nhau s& cé dac thu riéng vé cac nganh vi khuan wu thé
trong duong tiéu hoa. Khi ty & Firmicutes/Bacteroidetes < 0,8 chiing t6 co thé bi roi
loan vi khuan duong rudt. Trong nghién ctu cua ching t6i, chi sé
Firmicutes/Bacteroidetes & nhom ngudi tiéu dudng type 2 13 0,49, diéu nay chang to

vi khuan thudc nganh Firmicutes giam va vi khuan thuéc nganh Bacteroides tang.
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Hinh 3.10. B phong phii twong déi & muc do nganh caa hé vi sinh vat trong phan 7
nit gioi tiéu duong type 2 (D1-D7) va 7 nit gii khong tiéu duong (C1-C7)

Khi nghién ctru thanh phan vi sinh vat & mac do chi ching tdi thiy trong téng sé
94 chi duogc tim thay chi 9 chi c¢d su khéc biét thanh phan vi sinh vt gitra 2 nhém c6
¥ ngia théng ké. Trong nghién ctru ciia ching tdi, chi Bacteroides ting manh ¢ nhém
bénh tiéu dudng type 2 (47,93% ) so véi nhom dbi chimng (22,9%). Qua tim hiéu cua
8 nghién ctru duoc thyc hién thi 5 nghién ctu c6 két qua Bacteroides ting cao & nguoi
tiéu dudng type 2. Di véi chi Prevotella, & nguoi tiéu duong type 2 giam so véi doi
chang (0,85% so vai 21,48%). Téac dung cua vi khuan nay phu thudc vao chung vi
mot sb ching Prevotella trong rudt cai thién qué trinh chuyén hoa glucose nhung mot
s6 chung khéc lai thiic day cac bénh nhu hoi chang chuyén hoa va béo phi.

Chi Ruminococcus va Desulfovibrio giam & nhém bénh tiéu duong type 2 so véi
nhoém d6i chung, su khac nhau ndy c6 ¥ nghia théng ké (p = 0,001 va 0,003 twong
tmg). Tuong tu nghién ctu cia Singh va cong su, nghién ctu caa ching téi cho thay,
c6 sy suy giam cua vi khuan san xuét butyrate nhu Clostridium, Faecalibacterium va
Roseburia. Py ciing 13 dic diém chung dugc ghi nhan & hé vi sinh vat cia nguoi
méc bénh tiéu dudng type 2.

Ngoai ra, nhém nguoi tiéu duong type 2 chtra nhiéu vi khuan mam bénh co hoi
thudc chi Escherichia, chra it chi vi khuan san xuat butyrate (Faecalibacterium,
Roseburia) va chi vi khuan phan giai chat nhay (Akkermansia). Két qua caa ching
t6i tring voi mot sé két qua nghién ctru trude day, dac biét 1a nghién ciu caa Murri
va cong su
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Trong tat ca cac loai duoc phan tich, so séanh thi 04 loai c6 su khac biét va co y
nghia théng ké dé 1a P. copri, P. distasonis, R. callidus, C. citroniae. C4c chung P.
copri c6 kha nang phan giai nhiéu hydratcarbon phuc tap, tong hop nhiéu SCFA gilp
tang cuong suc khoe. Phan tich trinh ty gen 16S rRNA cho thay P. copri ¢6 kha ning
tang cuong du trit glycogen ¢ gan va dé san xuat succinate, phan tir chiu trach nhiém
can bang noi moi glucose thdng qua viéc diéu chinh qua trinh tao gluconeogenesis &
rudt, gidp cai thién kha nang dung nap glucose. P. copri con kich thich tong hop cac
cytokine nhu IL-6, IL-17 giUp giam viém. Tuy nhién, nhitng két qua nghién ctru khac
nhau vé vai tro ciia chung dbi voi stc khée con ngudi con dang gay tranh cii. Chinh
vi vay, can dugc nghién ciru sau hon dé xac dinh vai tro cua vi khuan nay di voi stc
khoe con ngudi, dac biét doi vai bénh tiéu duong type 2.

Trong nghién ctru nay, P. distasonis c6 sy gia ting & nhém nguoi ticu duong. P.
distasonis 12 mot trong nhitng thanh vién chinh c6 chic niang sinh 1y quan trong ddi
V6i con ngudi. Khdng gidng vai phat hién cua ching t6i, nghién ciru da cong bd cho
thdy, su phong phu cua P. distasonis giam di khi an ché d¢ an giau chat béo. Do vay,
& nhitng bénh nhan béo phi, gan nhiém ma, s6 lugng P. distasonis lai tuong d6i thap.
Hon nita, khi bo sung P. distasonis lam ting tong hop succinate, gidp duy tri can bang
ndi moi va hd tro cai thién cac rdi loan chuyén hoa.

Nguoc vai P. distasonis, loai Ruminococcus callidus lai suy giam ¢ nhom bénh
tiéu duong type 2. Nhitng nghién ctru trude cho thay, & ngudi gay, vi khuan nay biéu
hién phong phii trong dudng rudt va giam thiéu vé sé luong & ngudi béo phi. Tuong
tu nhu vay, trong nghién ctu cua chdng t6i, & nhom tiéu dudng type 2 s6 luong Vi
khuan nay giam so véi nhom déi ching.

C. citroniae gia ting & nhom ngudi tiéu duong type 2. Trong duong tiéu hoa, C.
citroniae tong hop trimethylamine N-oxide (TMAO), mét hop chit c6 lién quan dén
tinh trang viém md mé& va can tro quéa trinh truyén tin hiéu insulin & gan, do vay 1am
tang tinh khang insulin, ddn dén gia ting lwong duong trong mau va anh hudng dén
ngudi tiéu dudng type 2.

3.1.3.2. Két qua phan tich thanh phan loai ¢ nhém nam gigi

Trong 13 nganh chinh, Bacteroidetes chiém wu thé cao nhat ¢ tat ca cac mau va ty
I8 trung binh ¢ nhém dbi chung 12 61,25%, nhém bi bénh tiéu duong trung binh
46,60% (p = 0,21). Nganh chiém wu thé thi 2 1a nganh Firmicutes véi ty 1 trung binh
la 32,47% & nhoém ddi chirng va 36,52% & nhém bi bénh tiéu duong (p = 0,79). Nganh
chiém uu thé tiép theo 1a Proteobacteria, cu thé: & cac mau déi chung 1 3,22%, &
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nhom bi bénh tiéu duong 1a 12,58% (p = 0,02). Céc két qua caa nghién ctu nay cho
thiy su phi hop so vai két qua cua cac nghién ciru trueée thé hién qua thanh phan 3
nganh chiém vu thé 1a Bacteroidetes, Firmicutes va Proteobacteria.
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Hinh 3.13. B phong pht twong ddi & mtrc d6 nganh cua hé vi sinh vat trong phan 3

nam gidgi tiéu duong type 2 (D8-D10) va 3 nam gisi khdng tiéu duong (C8-C10)

Khi nghién ciu cy thé vé do phong phu ciia céc chi, chdng tdi thiy nhom ngudi bi
bénh tiéu duong type 2 chira nhiéu vi khuan mam bénh co hoi thudc cac chi nhu
Desulfovibrio, Escherichia; chira it chi vi khuan san xuat butyrate (Faecalibacterium,
Roseburia) va chi vi khuan phan giai chat nhay (Akkermansia, Prevotella). Khi
nghién cau cy thé vé do phong phu caa cac chi, ching t6i thay lwong vi sinh vat thuoc
chi Veillonella & nhom d6i chiing chiém 0,08%, ¢ nhém bénh tiéu duong type 2 1a
0,39%, su khac biét giira 2 nhém c6 y nghia thong ké (p = 0,025).

Trong tat ca cac loai duoc phan tich, so sanh thi 02 loai ¢ su khac biét va co y
nghia théng ké d6 1a R. gnavus va V. dispar. Tuy nhién, hién nay vin chua c6 céc
nghién ctru sau vé tac dong cua cac loai nay d6i voi nguoi tiéu duong type 2.

3.2. Mbi twong quan cia vi khuan dwong rudt véi chi sé glucose va BMI

3.2.1. Méi twong quan giita tinh da dang cia vi khudn dwong ruét véi chi sé
glucose va BMI ¢ nhom na gidi

Trong s6 13 nganh c6 10/13 nganh twong quan nghich véi chi s6 BMI (4 nganh
Firmicutes, Lentisphaerae, Synergistetes va Others twong quan c6 y nghia thong ké),
11/13 nganh twong quan nghich vai chi s glucose (chi c6 nganh Actinobacteria
tuong quan cd ¥ nghia théng ké). Pi vai 10 nganh c6 méi twong quan nghich Véi
BMI thi ciing c6 twong quan nghich vai chi s glucose. Nganh Proteobacteria c6
tuong quan thuan véi BMI nhung twong quan nghich véi glucose. Poi véi cac nganh
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c¢6 twong quan thuan véi glucose va BMI déu khong c6 ¥ nghia thong ké.
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Hinh 3.16. Mbi twong quan gitta Actinobacteria, Firmicutes/ Bacteroidetes véi chi
s6 glucose; Firmicutes, Firmicutes/ Bacteroidetes véi chi s6 BMI

Ngoai ra, khi phan tich ty Ié Firmicutes/ Bacteroidetes vai chi sb glucose thi thay
day la trong quan nghich va c6 y nghia thong ké (R = -0.590, P = 0.026), ty 1&
Firmicutes/ Bacteroidetes vai chi sé BMI 1a twong quan nghich khoéng c6 ¥ nghia
théng ké (R = -0.386, P = 0.173).

Nhiéu tai liéu da chi ra rang béo phi ¢6 lién quan dén su phong phu cua Firmicutes
va Bacteroidetes va ty I¢ Firmicutes/Bacteroidetes. Nghién ctu cua Schwiertz va
cong su cling cho thdy ¢ nhitng ngudi bi béo phi ¢6 su suy giam Firmicutes dang ké,
trong khi Bacteroidetes ting 1én, dan dén ty 1¢ Firmicutes/Bacteroidetes giam.

Co6 03 chi twong quan nghich véi glucose (Ruminococcus, Butyricimonas,
Clostridium) va c6 y nghia théng ké, 06 chi twong quan nghich véi chi s6 BMI
(Oscillospira, Ruminococcus, Odoribacter, Desulfovibrio, Butirycimonas,
Burkholderia) va c6 ¥ nghia théng ké. Trong sb cac chi twong quan thuan vai chi s6
BMI va glucose, chi c6 chi Bacteroides twong quan thuan véi chi s6 BMI c6 ¥ nghia
thong ké (R = 0.577, P = 0.031).

C6 13/19 loai c6 mdi twong quan nghich véi chi sé glucose, 10/19 loai twong quan
nghich vai chi s6 BMI. Trong sb cac loai c6 twong quan nghich nay thi 09/19 loai (P.
copri, R. callidus, F. prausnitzii, L. agilis, L. zeae, A. muciniphia, C. butyricum,
Ruminococcus biforme, Blautia obeum) c6 twong quan nghich véi ca 02 chi sb
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glucose va BMI. Tt ca cac loai c6 trong quan nghich vaéi chi sé glucose déu khdng
¢6 ¥ nghia thdng ké nhung c6 02 loai (Ruminococcus callidus, R. biforme) twong quan
nghich vai chi s6 BMI va c6 y nghia thong ké. Trong sé cac loai ¢6 tuong quan thuan
véi chi s glucose va BMI dugc phan tich, chi co loai P. distasonis twong quan thuan
va c6 ¥ nghia thong ké véi ca chi s glucose va chi s6 BMI.

3.2.2. Méi twong quan giira tinh da dgng cia vi khudn dwong rugt véi chi sé
glucose va BMI ¢ nhom nam gigi

C6 2/13 nganh c6 twong quan nghich vai glucose (Firmicutes, Bacteroidetes) va
3/13 nganh (Bacteroidetes, Tenericutes, Euryarchacota) trong quan nghich véi chi s
BMI. Céc nganh c6 twong quan nghich véi chi sé glucose va BMI déu khdng co y
nghia théng ké. Trong cac nganh c6 tuong quan thuan véi glucose va BMI, tuong
quan cua nganh Proteobacteria vai chi s6 glucose va BMI ¢6 y nghia théng ké.

Co6 6/21 chi (Prevotella, Ruminococcus, Odoribacter, Burkholderia,
Faecalibacterium, Roseburia) c6 méi trong quan nghich véi 2 chi sé glucose va BMI
nhung tit ca déu khong cd ¥ nghia thong ké. Trong 15 chi ¢ méi twong quan thuan
vé6i glucose va BMI, chi duy nhét chi Veillonella tuong quan thuan véi chi sé6 BMI
¢6 ¥ nghia thong ké. Pay 1a chi vi khuan ky khi gram &m, c6 thé tré thanh mam bénh
co hoi khi co thé suy giam hé mién dich.
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Hinh 3.19. Mdi twong quan giita nganh Bacteroidetes, Proteobacteria véi chi s6

glucose va BMI
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C0 8/20 loai twrong quan nghich vai glucose, 6/20 loai trong quan nghich vai BMI.
Tat ca cac loai co twong quan nghich véi chi s6 glucose va BMI déu khong c6 ¥ nghia
théng ké. Trong sb cac loai c6 twong quan thuan véi chi sé glucose va BMI duoc
phan tich thi c6 02 loai Ruminococcus gnavus, V. dispar tuwong quan thuan va cé y
nghia théng ké véi chi sé BMI nhung khong ¢ y nghia thong ké vai glucose.

Cac nghién ctu thyc nghiém trén chudt cho thdy hau hét céc loai thudc chi
Lactobacillus co loi trén cac mé hinh cua chudt tiéu duong type 2 nhu L. plantarum,
L. reuteri, L. casei, L. curvatus, L. gasseri, L. paracasei, L. rhamnosus, L. sakei.
Ngoai ra, mot s6 nghién ctru trén nguoi cho thay lodi L. sporogenes, L. casei Shirota,
L. reuteri dugc st dung nhu monoprobiotics dé cai thién céc triéu chung lién quan
dén tiéu duong type 2. Loai L. plantarum ciing duoc sir dung nghién ctru chuyén sau
va cho thay, L. plantarum lam giam chi sé glucose trong mau caa chudt bi bénh tiéu
duong type 2.

3.3. Panh gia tiém niing wng dung Lactobacillus trong hd tre diéu tri bénh tiéu
dwong type 2

3.3.1. Phan ldp Lactobacillus va dinh gid higu qua khang khudn

3.3.1.1. Phéan lgp Lactobacillus

Bang phuong phap phan 1ap va dém khuan lac, chung t6i thu dugc s6 lugng chang
Lactobacillus & nhém ngudi khoe manh la (3,9 + 1.2) x 103 CFU/g va & nhom bénh
tiéu duong type 2 1a (2.7 + 0.8) x 103 CFU/g. Tur nhitng két qua phan 1ap vi sinh vat
tr mau phan cua nhom d6i twong nghién ctu, di tuyén chon duoc 68 chung
Lactobacillus c6 khuan lac dang 16i 1én, min (khong nhin), tring duc, khdng mau, ria
tron hoac xé thuy.

3.3.1.2. Panh gid hiéu qua khang khudn

Trong 68 chung Lactobacillus duoc phan lap, da tuyén chon duoc 17 chiing ¢d kha
nang khang ca 2 chung kiém dinh véi duong kinh vong khang khuan dao dong trong
khoang tir 5,2 dén 20,3 mm. Trong d6, 5/17 chung Lactobacillus ¢ kha niang khang
manh ca hai chang S. aureus ATCC13709 va E. coli ATCC 11105 véi duong kinh
vong khéang 16n tir 16,3 mm dén 20,3 mm, d6 1a cac chung Lactobacillus 02, 13, 15,
16, 17.

3.3.2. Xdc dinh cdc dic diém probiotics cia Lactobacillus

Chung Lactobacillus wc ché tac nhan gay bénh chi ¢é gia tri nhu mot probiotic néu
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ching c6 kha ning chiu duoc pH va mudi mat. Trong méi truong pH 2,0 kha ning
séng sot cua 17 chung dao dong trong khoang 21 dén 96%. c6 8 chung bao gém
Lactobacillus 01, 02, 03, 04, 13, 15, 16, 17 c6 s té bao séng sot twong dbi cao dao
dong tir 82 dén 96%. Trong mdi truong MRS c6 bd sung 0,3% (w/v) mudi mat, 16/17
chang c6 kha nang séng sot dao dong trong khoang tir 90 dén 97,3% (chang c6 sé té
bao sbng sot cao trén 95% la Lactobacillus 04, Lactobacillus 09, Lactobacillus 16,
Lactobacillus 17).

3.3.3. Pinh danh vi khudn Lactobacillus

Trong s6 17 ching dugc nghién ctru vé kha nang khang khuan, chiu duoc pH 2 va
nong d6 mudi mat 0,3%, chung t6i di xac dinh duoc 3 ching Lactobacillus 17,
Lactobacillus 16, Lactobacillus 13 hoi tu dugc ca 3 dic tinh probiotic quy. Két qua
da chi ra ca 3 chung Lactobacillus 13, Lactobacillus 16, Lactobacillus 17 déu thudc
vé loai L. plantarum.

Trong 03 chung L. plantarum 13, L. plantarum 16 va L. plantarum 17, ching téi
thay ching L. plantarum 16 wu thé hon 02 chung con lai. Vi vay, trong thi nghiém

tiép theo chung tdi sir dung chang L. plantarum 16.

Lactobacillus 16

Lactobacillus plantarumn strain JCM 1149(2)
Lactobacillus plantarum strain NBRC15891
Lactobacillus plantarurn strain CIP 103151(2)
Lactobacillus 17

o9 || Lactobacillus plantarum strain CIP 103151

1500 bp Lactobacillus plantarum strain NBRC 15391

81 [' Lactobacillus plantarum strain NRRL 8-14768

L Lactobacillus 13

-
-—
—

Lactobacillus brevis strain ATCC 14869
94

Lactobacillus rapi strain YIT 11204

[ Pethococcus claussens stram ATCC BAA-344
» | Pediococcus parvulus strain NBRC 100673
% Pediococcus parvulus

Lactobacillus sakei strain NBRC 15893

B
A
Hinh 3.26. A. San phém PCR cua 3 chung: M: Maker, 1: Lactobacillus 13; 2:

Lactobacillus16; 3. Lactobacillus17. B. Cay phét sinh ching loali
3.3.4. Ddnh gid hi¢u qud tang tiét GLP-1 va dung nap sucrose trén chugt cia L.
plantarum 16
3.3.4.1. Hiéu qua tang tiét GLP-1 trong huyét thanh
Mtc GLP-1 giam dang ké va co y nghia thong ké (p < 0,01) da dwoc quan sat thiy
& nhom chudt bj tiéu duong khong duoc diéu tri so vai nhém chudt khoe manh. Bo

sung Liraglutide cho chudt bi tiéu duong, sau 4 tuan diéu tri, mac GLP-1 ting ddng
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ké (p <0,01). Bic biét, khi cho chudt tiéu duong st dung L. plantarum 16, sau 4 tuan,
mic GLP-1 tang twong duong so vai nhdm dung Liraglutide (Hinh 3.37).

| Chudt khde manh = Chudt tiéu durdng

= Chudttidu dudmg+ L. plantarum 16 = Chudttiéu dudng + Liraglutide
14

.
o ‘Ill “|| |||| ||‘| ‘l‘l ‘Ill
O phut phut

20 phut 30 phut 40 phut 50 phut &0

GLP-1 (ng/ml)

™

N

Théri gian (phat)

Hinh 3.27. Nong d6 GLP-1 trong huyét thanh chuot khi két thac thir nghiém
3.3.4.2. Hiéu qua dung ngp sucrose
Sau 4 tuan, thir nghiém dung nap dudng sucrose dugc thuc hién va ching toi thay
muc dudng huyét téi da dat dugc sau 60 phit. Mic dudng huyét cia nhom duge diéu
tri vi L. plantarum 16 cao hon mét chit so v4i nhém dugce diéu tri bang Liraglutide.
Mtic d6 glucose cao hon dang ké (p < 0,01) & chudt bi tiéu duong khong duge diéu

tri so véi chudt duoc diéu tri bang L. plantarum 16 (Hinh 3.28).

==te=Chugt khde manh —8—Chudt Tiéu dudng
==Chugt bé sung L. plantarum 16 =t=Chuét diéu tri bang Liraglutide
300
= 250
=
T
]
=
2 200
<]
(=]
3
IG] 150 I
2 100 ———
0 /— \
=
50
0
0 phit 30 pht 60 phut 90 phut 120 phut
Thei gian

Hinh 3.28. Anh huéng cua diéu tri ¢én nong do glucose trong méau cua chudt sau

khi udng sucrose
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Chung t6i dua ra gia thuyét rang viéc udng L. plantarum 16 c6 thé dan dén su thay
d6i mirc @6 hormon GLP-1. Chung t6i di do mutrc do caa GLP-1 trong huyét thanh.
Sau 4 tuan thtr nghiém, hormone GLP-1 di giam dang ké ¢ nhom chudt tiéu duong
do streptozotocin gay ra so véi nhom d6i chirng. Nhitng két qua nay chirng minh ring
muc 46 GLP-1 ting 1én twong quan véi tac dung chuyén hda co loi cua L. plantarum
16. Trong nghién ctru nay, chung t6i da phat hién ra, sir dung L. plantarum 16, lam
taing mic GLP-1 va 1am ha duong huyét & chudt bi tiéu duong.

Cac nghién ctru trude diy da xac dinh hé vi sinh vat duong rudt 1a thanh phan quan
trong trong viéc diéu hoa bai tiét GLP-1, mic du co ché hoat dong va céc vi khuan
chiu trach nhiém cho hoat dong nay van chua dugc xac dinh rd rang. Trong nghién
ctru nay, lan dau tién chdng toi kiém tra kha niang thuc day bai tiét GLP-1 cua ching
vi sinh vat c6 ngudn gbc tir nguoi Viét Nam.

Loi khuan probiotic dugc dinh nghia 13 vi sinh vat séng mang lai loi ich stc khoe
cho vat cha cua ching khi dugc sir dung véi luong vira da. Nhiéu nghién ctu khac
nhau d4 chi ra nhitng loi ich cua loi khuan Lactobacillus nhu hoat dong chdng khoi
u, hoat dong khang khuan, cai thién hé théng mién dich va khoi phuc hé vi sinh vat
duong tiéu hoa sau khi stir dung khang sinh. Manaer va cong su da bao céao tac dung
ha duong huyét dang ké ¢ chudt tiéu duong théng qua viéc ting cuong giai phong
GLP-1 va cai thién chic ning té bao B tuyén tuy khi st dung nhiing ching
Lactobacillus khac nhau. Nghién ctru trudc day cho thay diéu tri véi L. plantarum
don 1¢ hoic két hop véi cac lgi khuan khéc gilp cai thién tinh trang cang thang, chdng
oxy hoa va chdng lai tinh trang ting duong huyét. Trong nghién ctiu nay ching toi
d3 phat hién ra, sit dung L. plantarum 16 1am ting mirc GLP-1 va 1am ha duong huyét
& chuot tiéu duong. Chung toi dua ra gia thuyét rang viéc udng L. plantarum 16 c6
thé dan dén thay d6i hormon GLP-1 theo chiéu hudng ting. Mot s6 nghién ctru da chi
ra rang diéu tri bang probiotic 1am tang tiét hormon incretine cé lién quan dén viéc
tang mic hormon insulin bang cach phuc hoi céc tiéu dao tuyén tuy do hoat dong
chdng oxy hoa, tai tao GLP-1 va su bai tiét GLP-1 lién quan dén sy diéu hoa caa hé
vi sinh vat duong rudt. Nghién ctiu cua ching toi cho thay, trong luong co thé da
giam dang ké & nhom chuét tiéu dudng, su giam trong luong dot ngot nay c6 thé do
su phén giai lipid trong moé co vi lipid tham gia vao qua trinh tao duwong mai. tuy

nhién, trong lwong co thé chudt di tang 1én dang ké sau 04 tuan diéu tri bang ching
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L. plantarum 16. Co ché hd tro diéu tri bénh tiéu duong co thé lién quan dén ting
muc insulin, tir 6 cai thién viéc kiém soat dudng huyét va ngan ngtra giam can.

KET LUAN VA KIEN NGHI

KET LUAN

1. Panh gia su thay doi hé vi sinh vat duong rudt giira 2 nhém nghién ctu, nhém
nit d6i chitng ¢6 s6 luong OTUs phong pht hon nhém nir tiéu duong type 2 (trung
binh la 288 va 214 twong ung). Trong khi phan tich nhdém nam giéi thi nhirng nguoi
mac bénh tiéu duong type 2 ¢c6 OTUs phong phti hon nhom khong mac bénh tiéu
duong type 2 (trung binh 1a 252 va 217 twong ung).

O nhém nam gigi, s6 lugng trinh tu doc tap trung ¢ ba nganh (Bacteroidetes,
Firmicutes, Proteobacteria), trong d6 nganh Proteobacteria 1a c6 sy khac biét gitra 2
nhom (p = 0,021). Phan tich sy khac biét ctaa chi va loai, chi cd 1 chi va 2 loai khac
biét nhau ¢ y nghia thong ké.

Phan tich thanh phan loai & nhém nit gigi, s6 lwong trinh tu doc tap trung & bon
nganh (Bacteroidetes, Firmicutes, Proteobacteria va Fusobacteria) va chiém
>98,56%. Trong s6 4 nganh chiém wu thé, chi duy nhat sy khac biét cua nganh
Fimicutes 12 ¢6 ¥ nghia thong ké. Phan tich su khac biét cua chi va loai thi thay c6 9
chi va 4 loai khac biét nhau gitra 2 nhém va ¢ ¥ nghia théng ké.

2. Phan tich méi lién quan cua vi khuan duong rudt voi mot sé chi sé dung chan
doan va tién lugng bénh tiéu duong type 2 ching toi thay:

O nir gidi, nganh Actinobacteria trong quan nghich véi chi sé glucose, 4 nganh
(Firmicutes, Lentisphaerae, Synergistetes va Others) twong quan nghich véi BMI va
déu c6 y nghia théng ké. Ddi voi cac chi, co 3 chi twong quan nghich glucose va 6
chi trong quan nghich BMI cé y nghia thong ké, trong d6 2 chi (Ruminococcus,
Butyricimonas) twong quan nghich véi ca 2 chi s6 va déu c6 y nghia thong ké.

O nam gidgi chi c6 nganh Proteobacteria trong quan thuan véi ca hai chi s6 glucose
va BMI 14 c6 y nghia thong ké. D4i véi cac chi, chi co chi Veillonella tuong quan
thuan véi BMI ¢6 ¥ nghia thong ké. Phan tich tuong quan & mirc d6 loai, nhém nix ¢6
2 loai twong quan nghich véi BMI ¢6 y nghia (Ruminococcus callidus, Ruminococcus
biforme) va 01 loai twong quan thuan va c¢d ¥ nghia véi ca 02 chi sé (P. distasonis);
& nam gigi khong c6 loai nao twong quan voi glucose co ¥ nghia théng ké nhung c6

02 loai twong quan thuan vi BMI va c6 ¥ nghia thong ké (R. gnavus, V. dispar).
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3. Phan 1ap vi khuan c6 kha ning lién quan dén bénh tiéu dudng type 2 va danh
gia kha nang giam duong huyét cua chang vi khuan phan 1ap trén chudt thi nghiém
cho thay:

C0 03 chung Lactobacillus 17, Lactobacillus 16, Lactobacillus 13 hoi tu dugc cac
dic diém quy cuaa vi khuan probiotic, va 03 ching nay déu thudc loai L. plantarum.
Nghién ciu vé kha ning sbéng sot trong mdi truong pH 2, mudi mat 0,3% va khang
khuan caa 03 ching Lactobacillus 17, Lactobacillus 16, Lactobacillus 13, ching toi
thay chung L. plantarum 16 wu thé hon 02 chiing con lai. Thir nghiém L. plantarum
16 trén chudt trong thoi gian 4 tuan, di lam ting mac GLP-1 va ha glucose mau &
chuét bi tiéu duong.

KIEN NGHI

Nghién ctu tiép trén lwong mau bénh nhan 16n hon dé cac két qua thu duoc co do
tin cay cao hon.
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