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(21) 1-2022-02377

(57) Sang ché dé cap dén chung Lactobacillus acidophilus KBL409, trong do
chaung Lactobacillus acidophilus KBL409 (s6 nop luu KCTC 13518BP) theo
sang ché 1am giam viém than, 1am giam nong d6 doc té ure huyét chang han nhu
nito ure huyét, creatinin va p-cresol dé bao vé than, va nho d6 co thé sir dung
hitu ich cho &ng dung phong ngira va diéu tri bénh than bao gdm cai thién chuc
nang cta than va bénh suy than man tinh. Ngoai ra, sang ché ciing dé cap dén
ché pham thuc pham, ché pham thac an chian nudi va dugc pham chia ching

\

nay.
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Linh vire ki thuat dwoc dé cap

Sang ché dé cap dén ching Lactobacillus acidophilus KBL409 va viéc st dung
ching nay, va cu thé hon 1a ching Lactobacillus acidophilus KBL409 probiotic (loi
khuan) méi va duge phdm dé ngan ngira hodc didu tri bénh thén, ché pham thuc phim
va ché phém thirc an chian nuoi chta it nhit mot thanh phﬁn duoc chon tir nhom bao

gbm chiing, gidng nudi cdy, dich tan va phan chiét cua ching nay.
Tinh trang ky thuit cia sing ché

Bénh than man tinh (chronic renal disease - CKD) la bénh d3 ndi 1én 1a van dé
strc khoe toan ciu, va da bao cdo ring & M§, 13% cua toan bd tap hop nghién ciru thé
hién bénh suy than man tinh & tdn sudt mot trén mudi trén thé giéi. Bénh suy than man
tinh & bénh khé mong dgi su hoi phuc ddo nguoc dugce dé dang, va can chuén bi thAm
tach hodc cdy ghép trong tinh trang bénh suy than giai doan cudi néu chirc ndng cua than

giam dén va di vao 5 giai doan cta bénh suy than man tinh.

Dbén nay, viéc diéu tri bénh suy than da biét duoc tap trung chi vao diéu tri bién
ching do suy gidm chitc ning clia than, va chua c6 thuéc ma c6 thé vé co ban phuc hdi
bénh suy than. Trong cac thap ky gan day, mot s6 thude da cb ging ngan ngira sy tién
trién di v6i bénh suy than, nhung chi & muirc d6 thubc phong bé hé renin-angiotensin
(Renin-angiotensin system - RAS) chi 1am giam bét bénh suy than & mdt mirc nhat dinh,
va dén nay van chua c6 thude thong dung nao hitu ich theo 1am sang trong viéc phuc hoi

bénh suy than nay.

Khi bénh suy than tién trién, cac bién chimg khéc nhau xay ra do doc t ure huyét
tich tu trong co thé. Cac ddc t& ure huyét nay duoc coi 12 nguyén nhan cua céc bién
chimg chinh, chang han nhu gay ra dap tmg viém va mét cin bing oxy hoa trong co thé,
va thuc ddy su 140 hoa mach mau (Cachofeiro V et al. Oxidative stress and inflammation,
a link between chronic kidney disease and cardiovascular disease. Kidney Int Suppl
2008:S4-9; Wu J et al. The role of oxidative stress and inflammation in cardiovascular

aging. Biomed Res Int 2014; 2014:615312). Cac chét trong nuéc tiéu bao gdbm p-cresyl
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sulfat (PCS), indoxyl sulfat (IS), va trimetylamin-N-oxit (TMAO), va bdo céo rang muc
PCS, IS, TMAO trong huyét thanh va nudc tiéu 1a cao hon binh thuong & bénh nhan
méc bénh suy than man tinh (Ramezani A et al., Role of the Gut Microbiome in Uremia:
A Potential Therapeutic Target. Am J Kidney Dis. 2016 67:483-498). Chung la céc chét
chuyén hoa thir cdp dugc chuyén héa trong gan sau khi hép thu p-cresol, indol,
Trimetylamin (TMA), ma la chét chuyén hoéa dugc tao ra boi su thoai bién tyrosin (hodc
phenylalanin), tryptophan va cholin trong rudt tlr thir &n béi khu hé vi sinh vét trong rudt,

qua té bao biéu mo (xem FIG. 25 dudi day).

Nguyén nhén quan trong nhét cta viéc tich tu cac doc td ure huyét nay trong co
thé 1a su giam bai tiét ctia than. Tuy nhién, mot ph?m dang ké doc t6 ure huyét la san
pham thai nito duoc tao ra trong rudt sau khi thirc an dugc hép thu qua dudng miéng, va
diéu nay bi anh huong 16n bdi moi truong va vi sinh vat trong rudt. Do do, khai niém
“thAm tach qua rudt” dugc dua vao, va mang nhﬁy rudt hoat dong nhu mang ban thdm
dé bai tiét mot s6 chét thai vao trong rudt. Thuc té, thudc dugc phat trién dé e ché sy
hép thu doc td ure huyét xay ra trong rudt dugc st dung trong thyuc tién 1am sang, va
thudc ching han nhu chét lién két phospho va chit trc ché 1am giam kali 13 thuéc ma
khién cac chét cu thé ching han nhu phospho hoic kali khong dugc hép thu trong rudt.
Ngoai ra, AST-120 (Kremezin®, Kureha-Chemical Co., Tokyo, Nhat Ban) la chét hép
phu qua duong miéng bao gdm vi cdu cacbon, va ddy 1a thubc gay ra sy bai tiét qua phéan
bang cach hip phu céc chat gbc indol ma 1a doc t6 ure huyét tiéu biéu xuat hién trong
rudt. Tuy nhién, hau hét cac thude nay co tac dung phu dén hé tiéu hoa chéng han nhu
chung kho tiéu, budn ndn, ndn mira, va tdo bon, vi vy mirc tuan thu voi thudc nay thép
hon so véi muc tudn thu véi céc thude thong dung khac. Do @6, van chua c6 phuong

phép hiéu qua dé loai bé ure huyét khac véi phuong phép thdm tach hodc ciy ghép.

Probiotic chi vi sinh vét va san phém dugce tao ra boi vi sinh vét ¢ hoat tinh
khang khudn va enzym gitp can bang hé vi sinh vt trong rudt. Ngoai ra, probiotic dugc
dinh nghia 12 vi khudn séng & dang don dc hodc cong sinh ma duoc cung cap cho ngudi
hogc dong vat & dang té bao kho hodc san phdm 1én men dé cai thién hé vi sinh vat trong
rudt. Pic tinh ma probiotic nén ¢6 la sdng dugc trong rudt cia ngudi, 6 dac tinh khong
gy bénh va khong ddc, va phai ton tai dugc khi di vao rudt. Ngoai ra, n6 phai duy tri ty
1¢ séng sot va hoat tinh trudce khi tiéu thu trong thirc an mang né, nhay véi khang sinh

duoc str dung dé ngan nglra nhiém trung, va phai khong chua plasmit khang khang sinh.

2
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Ngoai ra, nd phai c¢6 tinh khang véi axit, enzym, va mat trong mdi truong rudt. Gan day,
probiotic dd dugc néu bat 1a chét tri liéu chinh ma c6 the thay thé chat tri lidu gbc hop
chit hién c6 vi cac tac dung trong viéc cai thién chtrc ning cua strc khoe da duge bao

cao.

Qua cac nghién ctru gan day, quan thé vi sinh vat khée manh trong rudt dong vai
trd quan trong trong viéc didu hoa dinh dudng va chuyén hoa, dap tng mién dich, va su
mét cAn bang vi sinh vt trong rudt da duge bao céo 1a lién quan dén cac bénh khac nhau
chéng han nhu chirng béo phi, bénh dai thao duong typ 2, bénh viém thén, bién chung
tim mach, v.v.. Trong trudng hgp bénh suy thdn man tinh, sy sinh truéng cta cac chung
ma khéng dugc nhan thiy & ngudi binh thuong trong rudt té va rudt chay cua bénh nhan
cling dugc quan sat, va cu thé 12 nhan thay sy ting sinh qua mirc clia céc chung hiéu khi,
mot sb tai 1iéu da bao céo réng cac chung chéng han nhu vi khuén rudt hodc Enterococci
ting gdp nhiéu hon 100 An & bénh nhan thim tach mau (Simenhoff ML et al.
Biomodulation of the toxic and nutritional effects of small bowel bacterial overgrowth
in end-stage kidney disease using freeze-dried Lactobacillus acidophilus. Miner
Electrolyte Metab 1996; 22:92-96; Hida M et al., Inhibition of the accumulation of
uremic toxins in the blood and their precursors in the feces after oral administration of
Lebenin, a lactic acid bacteria preparation, to uremic patients undergoing hemodialysis.
Nephron 1996; 74:349-355). Ciing c6 béo cdo & bénh nhén méc bénh suy thdn man tinh
rang su giam thiéu cac chiing Lactobacillus hodc Bifidobacteria da biét lam cén bang su
can béng thich hop mdi trudong vi khuin trong rudt, tao ra axit béo mach ngén dé uc ché
su lay nhiém ndm men, nim va vi khuén c6 hai, va tiét cac chét chuyén hoa khac nhau,
cudi cung dén dén sy mét can bang trong rudt (Koppe L et al., Probiotics and chronic
kidney disease. Kidney Int 2015; 88:958-966; Ramezani A & Raj DS. The gut
microbiome, kidney disease, and targeted interventions. J Am Soc Nephrol 2014;
25:657-670; Ranganathan N et al. Pilot study of probiotic dietary supplementation for
promoting healthy renal function in patients with chronic kidney disease. Adv Ther 2010;
27:634-647).

Do d6, gan day céc thit nghiém da dugc bdo cao dé 1am giam bién chiing do bénh
ure huyét va cai thién chirc ndng cua thin bing cach chuyén héa moi trudng vi khuan
khong cén bang trong rudt thanh moi trudng khoe manh ¢ bénh nhan mic bénh suy than
man tinh. Cu thé, khi probiotic bao gdm chung Lactobacilllus va Bifidobacteria dugc
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dung trong 16 tudn qua thtr nghiém & md hinh cit 5/6 qua than st dung chudt nhat
Sprague Dawley, muc nito trong mau dugc gidm di va tdc dung cai thién chic nang cua
than nho st dung probiotic dugc ky vong (Ranganathan N et al. Probiotic amelioration
of azotemia in 5/6th nephrectomized Sprague-Dawley rats. ScientificWorldJournal
2005; 5:652-660). Bénh nhan ciing thé hién két qua duong tinh trong nghién ctru 1am
sang, va da thé hién trong nim 1996 rang chung ha murc nito ure huyét (blood ure
nitrogen - BUN), ma 12 chi thi ctia bénh suy thén, khi probiotic dugc dung ¢ bénh nhéan
mic bénh suy thdn man tinh bdi vi ho bdo cdo dimetylamin (DMA) va
Nitrosodimetylamin trong mau bang cach dung chung Lactobacillus qua dudng miéng
cho bénh nhin mic bénh suy than giai doan cubi da trai qua 8 lan thidm tach
(Ranganathan N et al. Pilot study of probiotic dietary supplementation for promoting
healthy renal function in patients with chronic kidney disease. Adv Ther 2010; 27:634-
647; Ranganathan N et al. Probiotic dietary supplementation in patients with stage 3 and
4 chronic kidney disease: a 6-month pilot scale trial in Canada. Curr Med Res Opin 2009,
25:1919-1930). Trong nghién ctru ngau nhién héa, mu doi trong d6 bénh nhan mac bénh
suy than man tinh tién trién 14n du, ché pham vién nang bao rudt trong dé probiotic va
prebiotics duge tron va dung cho bénh nhan & giai doan 4 cua bénh suy thdn man tinh
dugc quan sat 1a 1am giam dang ké mic p-cresol trong mau, ma 1a ure huyét phat trién
trong rudt quan trong, trong khi khong lam gidm murc indoxyl sulfat trong mau cua toan
b6 bénh nhén, nhung lam giam dang ké & bénh nhan khong tiép xuc vé6i khang sinh.
Ngoai ra, dugc bdo céo rang c6 sy tang dang ké chung Bifidobacteria trong phép phan
tich vi khudn trong rudt, ma co thé cai thién méi truong rudt (Rossi M et al. Synbiotics
Easing Renal Failure by Improving Gut Microbiology (SYNERGY): A Randomized
Trial. Clin J Am Soc Nephrol 2016; 11:223-231).

Ban chit ky thuit ciia sang ché
Vén dé k¥ thuat

Theo do, cac tac gia sang ché da hoan thién sang ché bang cach x4c nhén 1a ching
Lactobacillus acidophilus méi c6 tac dung tdt trong viéc ngdn nglra viém than, 1am giam
doc tb ure huyét, lam gidm protein niéu, phuc hdi chuc ning cta ty thé than va ngan
ngita X0 hoa than, va hitu ich trong viéc cai thién chirc nang cua thén va diéu tri hodc
ngan ngra bénh than dé diéu tri bénh thén, va do d6, di dugc thuc hién dé nghién ctru
céac probiotic cho bénh than bao g@)m bénh suy than man tinh ma chua c6 diéu tri 1am

4
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thoa man trudce day.
Giai phap k¥ thuat
Muc dich cta sang ché 1a d& xuat ching Lactobacillus acidophilus m&i va viéc

st dung ching nay, ma thé hién tac dung tot trong viéc cai thién chirc ndng cuia thén,

hodc ngan ngura va di€u tri bénh than.

Dé dat dugc muc dich néu trén, sang ché dé xuat ching Lactobacillus acidophilus

KBL409 ¢6 s6 nop luu KCTC 13518BP.

Sang ché ciing dé xuat dugc phdm dung dé ngan ngira hodc diéu tri bénh than,
chura it nhat mot thanh phan dwgc chon tir nhém bao gdm chung, gidng nudi cdy cia

ching nay, dich tan ctia chung nay, va phan chiét ctia chiing nay.

Dugc pham theo sang ché c6 thé ngén nglra hodc di€u tri bénh than nho sy giam
viém than, giam nong dd doc to ure huyét trong mau, gidm protein ni¢u, phuc hoi chirc

nang cua ty thé than va/hoic e ché xo hoa than.

Theo sang ché, ddc td ure huyét c6 thé bao gdm nito ure huyét, creatinin mau

va/hodc p-cresol mau.

Theo séng ché, bénh than co thé dugc chon tlr, nhung khong giéi han &, nhom
bao gé)m ure huyét, bénh suy than man tinh, bénh suy than cép tinh, bénh suy than ban
cép, x0 hoéa than, viém than tiéu cau, viém than-bé than, viém than k&, protein niéu, bénh
than do dai thao duong, bénh than do huyét ap cao, ching loan than kinh 4c tinh, viém
than do luput, bénh mao mach huyét khéi, thai ghép, bénh tiéu cau thn, ching phi dai
than, ching tang san thén, bénh than do chét can quang gay ra, ton thuong than do doc

tb gay ra, bénh than do géc oxy tu do, bénh than da nang va viém théan.

Sang ché ciing dé xuét ché phim thuc phim chira mot hogc nhiéu thanh phan
duoc chon tr nhém bao gdm chiing, gidng nudi cdy cua chiing ndy, dich tan clia ching

nay va phan chiét cua ching nay.

Séang ché cling dé xuat ché phdm thirc dn chin nudi chira mot hodc nhiéu thanh
phan duge chon tir nhom bao gdm chung, gidng nudi ciy ciia chiing ndy, dich tan cla
- ching nay va phin chiét ctia ching nay.

Duogc phdm theo sang ché c6 thé duge dung két hop véi chiing probiotic b6 sung
¢6 kha ning ting cudng tac dung cai thién chic nang cla than cia ching Lactobacillus

5
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acidophilus (KBL409) theo sang ché, ching han nhu Lactobacillus paracasei va/hodc
Lactobacillus plantarum. Tét hon 13, ching probiotic bd sung nay bao gdm chung
Lactobacillus paracasei KBL382 (s6 nop luu KCTC13509BP) va‘hodc Lactobacillus
plantarum KBL396 (s6 nop luu KCTC13278BP).

Sang ché ciing dé xuit phuong phép ngin nglra hodc diéu tri bénh than, bao gdm
budc ding cho cé thé can didu tri it nh4t mot thanh phdn duge chon tir nhém bao gdbm
ching, gidng nudi cAy cta chiing nay, dich tan cta ching nay, va phan chiét ctia ching
nay.

Sang ché cling dé xudt viée st dung ché phim dé bao ché thudc trong viéc ngan
ngura hodc diéu tri bénh than, chua it nhat mét thanh phén duoc chon tir nhom bao gém
chung, gidng nudi cdy cua ching ndy, dich tan cta ching nay va phén chiét ctia chung
nay.

MO ta vin tit cac hinh vé

FIG. 1 1a két qua so sanh kha ning thoai bién p-cresol cua 67 loai ching
Lactobacillus va chung Lactococcus.

FIG. 2 1a két qua so sanh kha ning thoai bién p-cresol cua 33 loai chung
Bifidobacterium.

FIG. 3 1a két qua so sanh kha ning thodi bién p-cresol cta 10 loai ching
Lactobacillus tng vién thé hién kha ning thoai bién p-cresol cao.

FIG. 4 1a két qua thé hién kha nang thoai bién p-cresol theo thoi gian diéu trj cia
chung Lactobacillus acidophilus KBL409.

FIG. 5 1a két qua x4c nhan muc biéu hién IL-2, IL-4, IL-13 va IL-17A ctia PBMC
khi chung Lactobacillus acidophilus KBL409 dugc diéu tri.

FIG. 6 1a két qua x4c nhin muc biéu hién IFN-y ctia PBMC khi ching
Lactobacillus acidophilus KBL409 dugc diéu tri.

FIG. 7 1a két qua xac nhan muc biéu hién IL-10 cia PBMC khi ching
Lactobacillus acidophilus KBL409 dugc diéu tri.

FIG. 8 1a biéu dd dang so dd cta thi nghiém x4c dinh tic dung bao vé than cia

ching Lactobacillus acidophilus KBL409 & mo hinh dong vat méc bénh suy thin man
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tinh.

FIG. 9 1a két qua thé hién su thay d6i chire nang cua than bang cach ding adenin

va chung Lactobacillus acidophilus KBL409.

FIG. 10 1a két qua thé hién su thay dbi ctia albumin ni¢u bang céch ding adenin

va chung Lactobacillus acidophilus KBL409.

FIG. 11 1a két qua thé hién sy thay dbi cia hinh thai cta than va xo hoa than bang
cach dung adenin va chiing Lactobacillus acidophilus KBL409: (A) nhoém d6i chung,
(B) nhém dung KBL409, (C) nhém dung thirc dn adenin, (D) nhém dung thirc an adenin
va KBL409.

FIG. 12 1a két qua thé hién sy thay dbi ctia muc biéu hién mARN cia Procolla
va Acta2 bang cach dung chung Lactobacillus acidophilus KBL409 trong khi gdy bénh

suy than man tinh.

FIG. 13 1a két qua thé hién su thay d6i cua chi sb protein lién quan dén than do
x0 hoa suy than mé_m tinh gy ra khi ching Lactobacillus acidophilus KBL409 dugc
dung.

FIG. 14 1a két qua thé hién su thay dbi cac chi sb lién quan dén dai thuc bao &

than khi ching Lactobacillus acidophilus KBL409 dugc dung.

FIG. 15 1a két qua xac nhan su thay dbi cua dai thuc bao & mo than do bénh suy
than man tinh gdy ra bang cach dung chung Lactobacillus acidophilus KBL409 thong
qua kiém tra hoa hoc mo6 mién dich: (A) nhudm F4/80, (B) nhudém CD68.

FIG. 16 12 két qua thé hién sy thay ddi muc biéu hién mARN cua Tlr4, Asc, Nlrp3,

IL-18 & than do bénh suy thdn man tinh giy ra bang cach dung ching Lactobacillus
acidophilus KBL409.

FIG. 17 1a két qua xac nhan sy thay d6i ctia hoat tinh NRLP3 trong m6 than do
bénh suy than man tinh gy ra bang cach dung ching Lactobacillus acidophilus KBL409

thong qua kiém tra héa hoc md mién dich.
FIG. 18 12 két qua x4c nhan su thay dbi hinh thai cta ty thé ¢ than do bénh suy
than man tinh gdy ra bang cach dung chung Lactobacillus acidophilus KBL409 thong

qua kinh hién vi dién tu truyén qua.
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FIG. 19 13 két qua thé hién sy thay dbi ciia dap tng viém hé théng & md hinh gay
suy than man tinh khi ching Lactobacillus acidophilus KBL409 dugc dung.

FIG. 20 1a két qua thé hién su thay d6i ctia ndng dod p-cresol méu theo viée dung
chung Lactobacillus acidophilus KBL409: (A) So sanh véi E. coli (B) So sénh giira cac

chung Lactobacillus acidophilus.

FIG. 21 1a két qua thé hién sy thay ddi ctia ndng @ TMAO méu theo viéc dung
chung Lactobacillus acidophilus KBL409.

FIG. 22 13 két qué thé hién sy thay ddi ctia mirc biéu hién mARN cua Nlrp3 va
Pre-IL18 & than do bénh suy than man tinh gay ra bang cach dung ching Lactobacillus
acidophilus KBL409 m{t minh, dung két hop ching KBL409 va KBL382, dung két hop
ching KBL409 va KBL396.

FIG. 23 1a két qua thé hién su thay d6i ctia mtrc biéu hién mARN ctia Ppargcla,
Tfam va Mfnl ¢ thdn do bénh suy than man tinh gy ra bang cach dung ching
Lactobacillus acidophilus KBL409 mt minh, dung két hop chiing KBL409 va KBL382,
dung két hop chiing KBL409 va KBL396. |

FIG. 24 1a két qua thé hién sy thay ddi ctia mtc biéu hién mARN cta Fn va
Procoll & than va su thay ddi cua ty 16 Bax/Bcl2 ¢ than do bénh suy than man tinh géy
ra bang cach dung ching Lactobacillus acidophilus KBL409 mot minh, dung két hop
ching KBL409 va KBL382, dung két hop ching KBL409 va KBL396.

FIG. 25 12 biéu db dang so d6 minh hoa con dudng ma tyrosin, tryptophan, va
cholin dugc chira trong thirc dn dugc chuyén héa thanh doc t6 ure huyét nho khu hé vi

sinh vat trong rudt va gan.
MO ta chi tiét sang ché

Trir khi c6 dinh nghia khéc, tat ca cac thuat ngft k§ thuét va khoa hoc dugc sir
dung & diy co cung y nghia voi cach hiéu thong thudmg béi ngudi co hiéu biét trung
binh trong linh vuc k¥ thuét cua sang ché. Noi chung, danh phép dugc st dung & day 1a
cac danh phap da biét va thuong duge st dung trong linh vuc k¥ thuat.

Theo sang ché, ching Lactobacillus acidophilus KBL409 (s6 truy cap KCTC
13518BP) c¢6 hi¢u qua tbt trong viéc cai thién chirc nang ctia than duoc chon béng cach

x4c nhén tac dong dén ure huy€t cua vi sinh vt c6 nguon goc tir nguoi, va 165 rADN
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cua chung nay dugc phén tich @8 xé4c nhén 1a chung nay 1a chung méi chua dugc biét

dén trong tai liéu k¥ thuat trudce do.

Theo d6, sang ché dé cap dén ching Lactobacillus acidophilus KBL409 (s6 nop
luu KCTC 13518BP), 1a probiotic méi tir mdt khia canh, trong d6 ching nay dugc dic
trung 1a bao gdm trinh tw 16s rADN dugc biéu dién béi SEQ ID NO: 1 dudi day.

<SEQ ID NO: 1> trinh tu 16s rADN cta ching Lactobacillus acidophilus
KBL409 (sé nop luu KCTC 13518BP)

GGGAAAGTTGCGGGGTGCTATACATGCAGTCGAGCGAGCTGAACCAACAGATTCACTTCGGTGAT
GACGTTGGGAACGCGAGCGGCGGATGGGTGAGTAACACGTGGGGAACCTGCCCCATAGTCTGGG
ATACCACTTGGAAACAGGTGCTAATACCGGATAAGAAAGCAGATCGCATGATCAGCTTATAAAAGG
CGGCGTAAGCTGTCGCTATGGGATGGCCCCGCGGTGCATTAGCTAGTTGGTAGGGTAACGGCCTAC
CAAGGCAATGATGCATAGCCGAGTTGAGAGACTGATCGGCCACATTGGGACTGAGACACGGCCC
AAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACG
CCGEGTGAGTGAAGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTGGTGAAGAAGGATAGAGGTAGT
AACTGGCCTTTATTTGACGGTAATCAACCAGAAAGTCACGGCTAACTACGTGCCAGCAGCCGCGGT
AATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGAAGAATAA
GTCTGATGTGAAAGCCCTCGGCTTAACCGAGGAACTGCATCGGAAACTGTTTTTCTTGAGTGCAGA.
AGAGGAGAGTGGAACTCCATGTGTAGCGGTGGAATGCGTAGATATATGGAAGAACACCAGTGGCG
AAGGCGGCTCTCTGGTCTGCAACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAACAGGATTAGA
TACCCTGGTAGTCCATGCCGTAAACGATGAGTGCTAAGTGTTGGGAGGTTTCCGCCTCTCAGTGCTG:
CAGCTAACGCATTAAGCACTCCGCCTGGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTG
ACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCA
GGTCTTGACATCTAGTGCAATCCGTAGAGATACGGAGTTCCCTTCGGGGACACTAAGACAGGTGGT
GCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGT
CATTAGTTGCCAGCATTAAGTTGGGCACTCTAATGAGACTGCCGGTGACAAACCGGAGGAAGGTG
GGGATGACGTCAAGTCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACAGTACA
ACGAGGAGCAAGCCTGCGAAGGCAAGCGAATCTCTTAAAGCTGTTCTCAGTTCGGACTGCAGTCT
GCAACTCGACTGCACGAAGCTGGAATCGCTAGTAATCGCGGATCAGCACGCCGCGGTGAATACGT
TCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTCTGCAATGCCCAAAGCCGGTGGCCT
AACCTTCGGGAAGGAGCCGTCTAAGCAGTCAGGTGTTCC.

Do d6, theo sang ché, thi nghiém vé hiéu luc trén ching dugc tién hanh, va do
d6, x4c nhan 1a chiing khong chi lam giam viém thén va c6 tic dung thoai bién doc td
ure huyét gdy ra bénh suy than man tinh tdt, ma con thé hién tac dung lam gidm protein
ni€u, phuc hdi chire nang cua ty thé than va tc ché xo hoa than, va nho d6 thé hién tac
dung tét trong viéc ting cudng chirc nang cua thin dé diéu tri hodc ngan ngira bénh than.

Cu thé 13, ching Lactobacillus acidophilus KBL409 theo sang ché thé hién lam
giam dang ké ndng do doc t6 ure huyét chang han nhu nito ure huyét, creatinin méu

va/hodc p-cresol méu, va protein niéu 6 md hinh dong vt mac bénh suy than man tinh.
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Ngoai ra, chiing Lactobacillus acidophilus KBL409 theo sang ché lam giam dang
k& muc biéu hién cia mARN Procolla va Acta2, 1a chi thi ctia xo hda théan, va Collagenl,
Fibronectin, 0-SMA va Vimentin, va x4c nhan réng kiém tra mo6 bénh hoc ciing lam
giam bét su gidn nd éng than, su phéng cta té bao 6ng than, sy m& rong va tich tu chét

nén cua k& ong, va su ting ddc diém xo hda than ctia bénh suy than.

Ngoai ra, chung Lactobacillus acidophilus KBL409 theo sang ché dugc phat hién
la lam giam dap ung viém hé théng & md hinh bénh suy than man tinh béng cach khong
chi (e ché sy thAm nhiém cua dai thuc bao & ké 6ng va su biéu hién cua inflammasom
& than, ma con phuc hdi rdi loan chirc nang ty thé xay ra & bénh suy than man tinh va

{tc ché IL-6 va TNF-a.

Do d6, theo mot khia canh, sang ché dé cap dén dugc pham dung dé diéu tri hoac
ngan ngua bénh, duoc phém nay chua it nhat mot luong ¢o6 hiéu qua dugce duge chon tur
nhom bao gdm khuén lac cta ching Lactobacillus acidophilus KBL409, gidng nuoi cay

clia chung nay, dich tan ctia chiing nay va phan chiét cta ching nay.

Dugc phim theo sang ché c6 thé duoc dé xudt dudi dang duge pham trong do
khuén lac cta vi khudn séng, ching siy kho, giéng nudi ciy ctia chiing nay, dich tan ctia
ching nay, hodc td hop clia chiing dugc két hop voi chat mang hodc moi trudng duge
dung. Chit mang hodc mdi truong dugce st dung co thé bao gdm dung mai, chit phan
tan, chit phu, chat ting cudong hép thu, chit giai phong c6 kiém soat (tirc 13, chét giai
phéng kéo dai), va mot hodc nhiéu ta dugc tro (vi du, tinh bot, polyol, hat, xenluloza
siéu min (microfine), xenluloza vi tinh thé, chét pha loang, chét bdi tron, chat két dinh,
chét gdy phan rd, v.v.), v.v. Néu mubn, dang bao ché vién nén cua ché phém duoc bde
16 ¢6 thé dugc phi béng k¥ thuat trong nude hodc khong trong nudc ti€u chuin. Vi du
vé chat mang va t4 duoc duge dung va céac thanh phan bd sung nay bao gdm, nhung
khong gidi han &, chit két dinh, chét don, chat gdy phan ra, chét bbi tron, chit khang
khuén va chét phu.

Ché pham theo séng ché c6 thé duge bao ché bang cach st dung phuong phap da
biét trong linh vuc k§ thuét dé tao ra dang gidi phéng nhanh, kéo dai hodic cham cia
thanh phén hoat tinh sau khi dung cho ddng vat. Dang bao ché o thé & dang bot, hat,
vién nén, nhil twong, xird, khi dung, vién nang gelatin mém hoic cing, dung dich tiém

duoc tiét trung, hodc bot tiét trung. Ngoai ra, ché pham ding dé ngan ngira hodc diéu tri

10
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bénh thén theo sang ché c6 thé duoc ding qua mot s6 duong ding bao gdm miéng, qua
da, dudi da, trong tinh mach hodc trong co, va lidu luong cua thanh phé”m hoat tinh ¢c6
thé duoc chon thich hop tuy vao cac yéu t6 khac nhau chéng han nhu duong dung, tudi,
giGi tinh, va can ndng ctia bénh nhén, va mrc do nghiém trong cta bénh nhén, va ché
phdm ding dé ngan nglra hodc diéu tri bénh than theo sang ché nay co thé dugc ding
két hop v6i chét da biét c6 hiéu qua cai thién chirc nang cla than hodc ngan ngira hodc

diéu tri bénh than, chéng han nhu chét phong bé hé renin-angiotensin.

Duoc phém theo sdng ché ¢c6 thé duoc tao ra dudi dang dang bao ché bao tan
trong rudt, cu thé, dusi dang dang lidu don vi dé str dung qua dudng miéng. Nhu dugc
st dung & day, “16p bao tan trong rudt” bao gdm tt ca cac chét phii dugc dung da biét
ma khéng dugc phan huy boi axit da day dé duy tri 16p phi, nhung dugc phan hiy du
trong rudt non dé thanh phan hoat tinh c6 thé dugc giai phong vao trong rudt non. “Lép
bao tan trong rudt” theo sang ché chi 16p phi duge duy tri nguyén trang trong it nhét 2
gi0 khi né dugc mang dén tiép xuc vé6i dich vi nhan tao, chang han nhu dung dich HCI
c6 @5 pH 1, & tir 36°C dén 38°C, va tot hon 12 sau do, tan rd trong vong 30 phut trong
dich rudt nhan tao chéng han nhu dung dich dém KH>PO4 c6 do pH 6,8.

Lép bao tan trong rudt theo sang ché duoc pht v6i luong nam trong khoang tir
khoang 16 dén 30, t6t hon 1a tir 16 dén 20 hodc khong nhiéu hon 25 mg trén mdi 16i.
Khi d6 day cua 16p bao tan trong rudt theo sang ché nam trong khoang tir 5 ¢én 100 pm,
t6t hon 1a tir 20 dén 80 pm, thu duoc két qua mong mudn 14 16p bao tan trong rudt. Vat
liéu ciia 16p bao tan trong rudt duge chon thich hop tir vat liéu polyme da biét. Vat liéu
polyme thich hop dugc moé ta trong nhiu cong bd da biét (L. Lachman et al., Theory
and Practice of Industrial Pharmacy, 3rd ed., 1986, pp. 365-H. Sucker et al,
Pharmazeutische Technologie, Thieme, 1991, pp. 355-359; Hagers). Handbuchder
pharmazeutischen Praxis, 4th ed., Vol. 7, pp. 739-742, va 766-778, (Springer Verlag,
1971); va Remington's Pharmaceutical Sciences, 13th ed., pp. 1689-1691 (Mack Publ.,
Co., 1970))), ma co thé bao gdbm din xuit xenluloza este, xenluloza ete, metyl acrylat

copolyme ctia nhya acrylic va copolyme clia axit maleic va dan xuat cia axit phtalic.

Lép bao tan trong rudt theo sang ché c6 thé duge bao ché bang cich st dung
phuong phép bao tan trong rudt thong dung trong d6 dung dich bao tan trong rudt dugc
phun 1én trén 16i. Dung mdi thich hop dugc st dung trong quy trinh bao tan trong rudt
bao gém rugu chéng han nhu etanol, keton chéng han nhu axeton, va dung moi

11
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hydrocacbon dugc halogen hoa chéng han nhu diclometan (CH2Cl), va dung mdi hon
hop cta ciac dung mdi nay co thé duge str dung. Chit 1am mém ching han nhu di-n-
butylphtalat hodc triaxetin dugc bd sung vao dung dich phd véi ty 1€ 1 trén khoang 0,05
dén khoang 0,3 (vat liéu pht so v&i chét 1am mém). Thich hop néu thuc hién quy trinh
phun mét céch lién tuc, va c6 thé didu chinh lugng phun khi xét dién diéu kién phu. Ap
suit phun c6 thé dugc diéu chinh khac nhau theo timg truong hop, va noi chung, két qua
mong mudn 1a thu duge véi ap suét phun tir khoang 1 dén khoang 1,5 bar.

A

Theo sang ché, “bénh than” chi tat ca tinh trang bénh trong d6 than khong thuc
hién bai tiét, didu hoa, chuyén héa va chirc nang ndi tiét theo cach binh thuong, va trong
do6 noi chung chire nang bi suy giam hodc khac thuong, va bao gdm tat ca bénh than man
tinh, bao gdm tit ca cdc bénh ma khong rd rang va c6 chirc nang thay d6i chét nén va
loc tidu cdu giam. Chirc ning suy giam do t6n thuong than din dén su to 1én cua than
va cAu trac lién quan, teo than, thay ddi thé tich dich co thé, méat can béng chét dién phén,
nhim axit chuyén hoa, rbi loan trao d6i khi, chirc nang chdng nhiém trung suy giam, va

tich tu doc t ure huyét.

Theo sang ché, bénh than chi bénh c6 thé dugc cai thién, diéu tri hodc ngan ngua
nho gidm viém than, nito ure huyét, giam ndng d6 doc t6 ure huyét trong mau ching han
nhu nito ure huyét, creatinin hozc p-cresol, gidm protein niéu, phuc hdi chirc ning cua
ty thé than va/hodc tc ché xo hoa than. Cu thé 13, bénh than bao gém, nhung khong gioi
han &, ure huyét, bénh suy than man tinh, bénh suy than cép tinh, bénh suy than ban cép,
xo hoa than, viém than tidu ciu, viém than-bé than, viém than k&, protein niéu, bénh
than do dai thdo duong, bénh than do huyét ap cao, chung loan than kinh 4c tinh, viém
than do luput, bénh mao mach huyét khdi, thai ghép, bénh tiéu cau than, ching phi dai
than, ching ting san than, bénh thén do chét can quang gay ra, tdn thuong than do doc

tb gdy ra, bénh than do géc oxy tu do, bénh than da nang va viém thén.

Theo sang ché, thuat ngt “diéu tri”, trir khi ¢ quy dinh khac, c6 nghia la lam dao
nguoc, lam giam bét, hodc e ché su tién trién cta bénh hoic roi loan ma thuat ngft ap

dung vao, hodc mdt hodc nhicu triéu ching ctia bénh hodc r6i loan.

Ngoai ra, theo sang ché, thuét ngit “ngan nglra” dé cdp den ngan chan, 1am cham,

ngén can, hodc can tré bénh dé 1am giam nhe bénh.
Ché pham dé ngan ngira hodc diéu tri bénh than theo sang ché co thé bao gdm

12
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lugng c6 hiéu qua dugc cua ching Lactobacillus acidophilus KBL409 mét minh hodc

cung v&i mot hodc nhiéu chit mang, ta dugc hodc chét pha loang dugc dung.

Theo sang ché, thuat nglt “lugng hitu hi¢u (hodc luong c6 hiéu qua dugc)” cod
nghia la lugng ma thuc sy du dé mang lai hiéu quéd mong mudn ma d nho dé ngidn ngua
tidc dung phu nghiém trong trong pham vi danh gid y hoc. Lugng vi sinh vét duge dung
vao co thé boi ché phdm theo sang ché ¢6 thé duoc didu chinh thich hop khi xét dén

duong ding va ddi tuong dung.

Ché phdm theo séng ché co thé duoc dung cho dbi tugng it nhat mot lan trén ngay.
Liéu don vi c6 nghia 1a don vi dugc tach riéng vé mat vat ly thich hop cho liéu luong
don vi cho d6i tuong nguoi va dong vat cd va khac, mdi don vi ndy bao g@)m chét mang
duoc thich hop va Lactobacillus acidophilus KBL409 theo sang ché thé hién hiéu qua
tri liéu chtra lugng dinh trudce cia ching nay. Don vi liéu dé dung qua dudng miéng cho
bénh nhan trudng thanh tdt hon 14 chtra 0,001 g hodc hon vi sinh vat theo sang ché, va
lidu dung qua dudng miéng cla ché phim theo séng ché nam trong khoang tir 0,001 dén
10 g, tét hon 1a tir 0,01 dén 5 g mot lan. Vi du, lugng c6 hiéu qua dwoc cia ching
Lactobacillus acidophilus KBL409 theo sang ché nam trong khoang tir 0,01 dén 10
g/ngdy, va c6 thd duge ding & lidu lugng nam trong khoang tir 1x10° dén 1x10'
CFU/ngay. Tuy nhién, liéu lugng s& thay d6i phu thudc vao mirc do nghiém trong cua
bénh cua bénh nhan va vi sinh vat va thanh phan hoat tinh bd trg dugc sir dung cung.
Ngoai ra, tong lidu luong hang ngay co thd duoc chia thanh mot vai lan va duoc ding
lién tuc néu cAn. Theo do, khoang lidu lwong néu trén khong 1am giGi han pham vi cta

sang ché theo bat ky cich nao.

Theo mot khia canh, sang ché dé cap dén ché phém thuc phém chira mdt hoac
nhiéu thanh phdn dwoc chon tir nhém bao gdm ching Lactobacillus acidophilus
KBL409 (sb ndp luu KCTC 13518BP), khuén lac ctia chiing nay, giong nudi cdy cta

chung nay, dich tan cta chung nay va phan chiét cta chung nay.

Ché pham thuc phim c6 thé 1a ché pham thuc pham dugc sir dung dé cai thién
chirc ndng cua than, t5t hon 1a thuc pham chirc ning t6t cho stc khoe. Ngoai ra, su cai
thién vé chtrc nang cua than nay c6 thé dat dugc do sy giam viém than, giam nbéng do
doc td ure huyét trong mau, gidm protein niéu, phuc hdi chirc ning cta ty thé than

va/hodc giam xo hoa than.
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Ché phém thue phém c6 thé dé dang duoc st dung lam thirc an hitu hiéu trong
viéc cai thién chirc ning cta than, vi du, nguyén liéu tho chinh, nguyén li€u tho bd sung,
chit phu gia thuc phim, thuc phim chirc ning cho stic khoe hodc d6 udng chirc ning

thudc nhom thuc phém, nhung khong gidi han & do.

Ché pham thuc pham c6 nghia 1 sin pham tu nhién hodc sin pham ché bién chira
mdt hodc nhidu chit dinh dudng, va t6t hon 13 c6 nghia 1a trang thai ma c6 thé dugc an
truc tiép qua lwong cu thé ctia quy trinh ché bién, va trong y nghia thong thuong, thirc
in, bao gdm tat ca phu gia thuc phim, thuc pham chirc ning t6t cho strc khoe, va do

uong chirc nang.

Thyc phdm ma ché pham thuc pham theo séng ché co6 thé dugc bd sung vio bao
g6m, vi du, céac thuc phém, dd uéng, gbm, tra, phtrc hop vitamin, thuc phém chtrc ndng,
v.v.. Ngoai ra, theo sang ché, thuc phdm bao gém, nhung khong giéi han &, thuc pham
dinh dudng dic biét (vi dy, sita cong thirc, thuc phém in lién, V.V.), san phém thit ché
bién, san phém thit c4, dau phu, thach, my (vi dy, ramen, my, v.v.), banh my, thuc phém
bd sung tdt cho stre khoe, gia vi (vi du, xi dau, tuong dau nanh, tuong tiéu dod, tuong
trdn, v.v.), nudc sbt, banh keo (vi du, bita 4n nhe), keo, socola, gdm, kem, san phém bo
stta (vi du, sita 1én men, phomat, v.v.), thuc phém ché bién khac, kimchi, thuc phém
mudi (céc loai kimchi, dua mudi, V.V.), dd uéng (vi du, nudc trai cay, dd uéng rau cu,
stta dau nanh, i) uéng 1én men, v.v.), gia vi tu nhién (vi dy, xtp ramen, v.v.). Thuc
phém, d6 uéng hodc phu gia thuc phim c6 thé dugc san xut bing phuwong phap san xuét

thong thuong.

Thuét ngft “thuc pham t6t cho strc khde™ chi nhom thuce pham trong d6 san phim
thﬁc pham duoc mang thém gid tri bd sung dé s dung chirc ning hodc biéu hién chirc
nang cta san pham thuc pham cho muc dich cu thé bang cach st dung k¥ thuét vat ly,
sinh héa, cong nghé sinh hoc hodc k¥ thuat twong tu, va san phém thuc phém ma duoc
thibt ké va ché bién dé ching biéu hién du chirc ning didu hoa in vivo lién quan dén didu
hoa nhip bao v€ in vivo, ngan nglra bénh, phuc hoi va tuong tw ma ché phém thuc phém
¢6. Thuc phdm chitc nang c6 thé bao gdm chét phu gia bd sung thuc phdm ma co lién
quan dén thuc phim va ¢ thé con bao gdm chét mang, ta dugc va chét pha lodng thich

hop thudng dugce str dung trong san xuét duoc thuc pham (neutraceuticals).

Theo sang ché, 6 udng chiic ning 1 thuét ngit chung cta d6 udng giai quyét su
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hoa nau va huong vi, va khong c6 gi6i han cu thé vé cac thanh phéan khéc khac véi viée
bao gdm ché pham & trén d€ cai thién chirc ndng cla than lam thanh phan thiét yéu theo
ty 1& xac dinh, va n6 c6 thé chtra cac huong vi khac nhau hoac cacbohydrat tu nhién va

trong tu 1am thanh phén b6 sung chéng han nhu dd udng thong dung.

Ngoai ra, ngoai cac chit dugc mo ta & trén, thuc phém bao g@)m ché phém thuc
phém theo sang ché bao gdm céc chat dinh dudng khéc nhau, vitamin, chat khoang (chét
dién phén), chét tao huong chéng han nhu chét tao huong téng hop hodc nhan tao, chét
tao mau va chit don (phomat, socola, v.v.), axit pectic va mubi ctia no, axit alginic va
va mudi cua no, axit hiru co, chét 1am dic bao vé dang keo, chét diéu chinh do pH, chét
lam dn dinh, chét bao quan, glyxerin, rugu, chét 1am bio hoa khi cacbonic duoc sit dung
trong dd uéng cb ga, v.v., trong d6 cac thanh phﬁn duoc st dung ddc 1ap hodc co thé két

hop.

Trong thuc pham chira ché phdm thyc pham theo sang ché, luong ctia ché phim
theo sang ché c6 thé chiém tir 0,001% dén 100% khdi lugng so véi tong khdi lwong thue
phim, t6t hon 1a tir 1% dén 99% khdi lugng, va trong truong hop d6 udng, n6 co thé
duge chira & ty 18 tir 0,001 g dén 10 g, t6t hon 1a tir 0,01 g dén 1 g, tinh theo 100 mL.
Tuy nhién, trong truong hop hép thu trong thoi gian dai cho stc khoe va vé sinh hodc
dé kiém soét strc khoe, n6 c6 thé khong nhiéu hon khodng néu trén, va thanh phan hoat
tinh c6 thé dugc st dung v6i luong khong nhd hon khoang nay bsi vi khong co van dé

vé an toan, va do do, khong gidi han ¢ khoang nay.

Ché pham thuc pham theo sang ché c6 thé duoc tao ra bang cach bd sung chiing
Lactobacillus acidophilus KBL409 dgc lap hodc vao chit mang ¢6 thé chip nhéan duoc,
hodc ¢ dang ctia ché phim thich hgp cho sy tiéu hoa ciia nguoi hodc dong vat. Thc 1a,
n6 ¢6 thé duge bd sung vao thuc pham khong chira céc vi khuan probiotic khac va thuc
phém da chira san mot s6 vi khuan probiotic nhét dinh. Vi du, dé tao ra thuc phém theo
sang ché, cac vi sinh vat khéc st dung duge voi ching theo sang ché 1a vi khuén thich
hop dé tiéu hoa boi ngudi hodc dong vat va co6 hoat tinh probiotic c6 kha néng tre ché vi
khudn gdy bénh c6 hai trong khi tiéu hoa hodc cai thién su can bang ctia vi sinh vat trong
duodng rudt cua dong vat c6 va, ma khong gidi han cu thé. Vi du vé vi sinh vat probiotic
bao gdm nam men bao gdm Saccharomyces, Candida, Pichia va Torulopsis, nam ching
han nhu Aspergillus, Rhizopus, Mucor, Penicillium va vi khuin thudc cac chi

Lactobacillus, Bifidobacterium, Leuconostoc, Lactococcus, Bacillus, Streptococcus,
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Propionibacterium, Enterococcus, Pediococcus. Vi du cu thé vé vi sinh vt probiotic
thich hop bao gdm Saccharomyces cerevisiae, Bacillus coagulans, Bacillus
licheniformis, Bacillus subtilis, Bifidobacterium bifidum, Bifidobacterium infantis,
Bifidobacterium longum, Enterococcus faecium, Enterococcus faecalis, Lactobacillus
acidophilus, Lactobacillus alimentarius, Lactobacillus casel, Lactobacillus curvatus,
Lactobacillus  delbruckii, Lactobacillus johnsonii, Lactobacillus  farciminus,
Lactobacillus ~ gasseri, Lactobacillus  helveticus, Lactobacillus — rhamnosus,
Lactobacillus reuteri, Lactobacillus sakei, Lactococcus lactis, Pediococcus acidilactici
v.v. Tét hon 13, hiéu qua c6 thé dugc tang cuong hon nita bang cach bao gdm thém vi
sinh vét probiotic ¢ tdc dung tbt trong viéc cai thién chuc ndng cua than trong khi c6
hoat tinh probiotic t6t trong ché pham thuc pham theo séng ché. Vi du v& chit mang c6
thé duge st dung trong ché pham thyuc pham theo sang ché c6 thé 1a chét don, chat phu
gia chét xo cao, chét bao nang, lipit, v.v., va vi du v& céc chét mang nay la da biét trong
linh vuc k¥ thuat. Ching Lactobacillus acidophilus KBL409 theo sang ché co thé 1a

dang sdy kho & nhiét do thAp hodc bao nang, hodc dang hdn dich nuoi cay hoac bot khé.

Ché pham theo séng ché ciing c6 thé duoc tao ra & dang chét phu gia cho thirc dn

chan nudi chtra ching hodc ché pham thirc an chin nudi chira chung.

Chét phu gia cho thitc dn chin nudi theo séng ché c6 thé & dang bao ché kho hoic
10ng, va c6 thé con bao gbm vi sinh vat khong gy bénh khac ngoai ching Lactobacillus
acidophilus KBL409. Vi sinh vét ¢ thé dugc bd sung bao gém, vi du, Bacillus subtilis
c6 thé tao ra enzym phén giai protein, enzym phan giai lipit va enzym chuyén hoa duong,
lactoza c6 hoat tinh sinh Iy va kha nang thodi bién chét hitu co trong diéu kién ky khi
ching han nhu da day cua gia suc. Chung Lactobacillus, ndm soi chang han nhu
Aspergillus oryzae thé hién tac dung lam tang khdi lugng cua gia suc, tang luu luong
axit cua sira va tang tbc do hép thu tiéu hoa cua thire an (Slyter, L. L. J. Animal Sci.1976,
43.910-926) va ndm men ching han nhu Saccharomyces cerevisiae (Johnson, D. E et

al. J. Anim. Sci.,1983, 56, 735-739; Williams, P. E. V. et al, 1990, 211), v.v..

Chét phu gia cho thtrc dn chan nudi theo sang ché ¢6 thé con bao gdm mot hozc
nhiéu ché phdm enzym ngoai chung Lactobacillus acidophilus KBLA409. Ché pham
enzym dugc b6 sung co6 thé & ca trang thai kho hogc 10ng, va enzym phan giai lipit ching
han nhu lipaza, phytaza ma phan huy axit phytic dé tao thanh phosphat va inositol
phosphat, amylaza thuy phén lién két a-1,4-glycosidic dugc chira trong tinh bot,
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glycogen, v.v., phosphataza 1a enzym thiy phéan organophosphat este,
carboxymetylxenlulaza phan huy xenluloza, xylaza phan hiy xyloza, maltaza thiy phén
maltoza thanh hai phén tir glucoza, convertaza thuy phén sacaroza dé tao thanh hdn hop

glucoza-fructoza, v.v. ¢ thé dugc st dung lam ché pham enzym.

Trong viée stt dung ching Lactobacillus acidophilus KBL409 theo sang ché lam
chét phu gia cho thitc dn chan nudi, lam nguyén li¢u tho cho thire &n, cdy lac bao gdm
cac ngt cbe va protein du nanh, dau, ci cai duong, thit trai cdy, san phém phu cua lta,
bot tir dong vét, bdt cd, va tuong tu ¢o thé duoc st dung, va cac nguyén liéu thd nay c6
thé khong dugc ché bién hodc dugce ché bién ma khong 6 gisi han. Quy trinh ché bién
13, nhung khong nhat thiét gigi han &, vi du, quy trinh trong d6 nguyén liéu thirc an dugc
nap va nén dudi ap sudt dén cong xa cd dinh, va trong truong hop protein, uu tién la st
dung quy trinh ép dun trong d6 viéc str dung duogc ting 1én do bién tinh. Ep din c6 uu
diém ching han nhu lam bién tinh protein va phé huy yéu t6 khang enzym qua quy trinh
xtr Iy bang nhiét. Ngoai ra, trong trudong hop protein ddu nanh, gia tri dinh dudng cta
protein ddu nanh co thé duge tang 1én bang cach ting cuong kha nang tiéu hoa duoc clia
protein qua qud trinh ép dun, bét hoat chit khang dinh dudng chéng han nhu chat wrc ché
trypsin, 1la mot trong sb cac chit e ché proteaza c6 trong ddu nanh, va lam tang su cai

thién kha ning tiéu hoa dugc cam Gng bdi proteaza.

Mit khac, duoc phém, ché phém thuc phém hodc ché phém thire dn chan nudi
theo sang ché c6 thé con bao gdm chiing probiotic bb sung c6 kha ning ting cudong chirc
ning cua than, cai thién hiéu qua cta chung KBL409, hoac duoc phém, ché phém thuc
phim hozc ché pham thitc &n chin nudi nay c6 thé dugce ding ddng thdi ciing lic hodc

lién tiép voi ché pham riéng biét bao gdm chiing probiotic bd sung.

Chung probiotic bd sung c6 kha ning tdng cudng tic dung cai thién chirc néng
cia thin cta chung KBL409 tét hon 1a bao gdm Lactobacillus paracasei va
Lactobacillus plantarum, tot hon nita 13, ching probiotic bd sung c6 thé 1a ching
Lactobacillus paracasei KBL382 (s6 ndp lvu KCTC13509BP) ¢6 trinh tu 16s rADN
néu trong SEQ ID NO: 2 va/hodc Lactobacillus plantarum KBL396 (s6 ndp luu
KCTC13278BP) c6 trinh tu 16s rADN néu trong SEQ ID NO: 3 dud¢i day.

<SEQ ID NO: 2> trinh tu 16s rADN cua chiing Lactobacillus paracasei KBL382
(s6 ndp luu KCTC13509BP)
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GCAGGTGGCGGGTGCTATACATGCAGTCGACGAGTTCTCGTTGATGATCGGTGCTTGCACCGA
GATTCAACATGGAACGAGTGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCCTTAAGTGGGGGATAACATTTGGA

AACAGATGCTAATACCGCATAGATCCAAGAACCGCATGGTTCTTGGCTGAAAGATGGCGTAAGCTATCGCTTTTGGA

TGGACCOGCGGCGTATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCGATGATACG TAGCCGAACTGAGAGGTIG
ATCGOCCACATTGGOACTGAGACACGGECCAMACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGCA
AGTCTGATGGAGCAACGOCGCGTGAGTGAAGAAGGCTTTCOGETCGTAAMACTCTG T TGTTGGAGAAGAATGGTCGG
CAGAGTAACTGTTGTCGGCGTGACGETATCCAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATAC
GTAGGTGGCAAGCGTTATCCGGATTTATTGGGCGT AAAGCGAGCGCAGGCGGTTTTTTAAGICTGATGTGAAAGCCC
TCGGCTTAACCGAGGAAGCGCATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCG
GTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGETCTGTAACTGACGCTGAGGCTCGAA
AGCATGOGTAGCGAACAGGAT TAGATACCCTGGTAGTCCATGCCG TAMCGATGAATGCTAGG TG TIGGAGGGTTTC
CGCCCTTCAGTGCCGCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAAT
T6ACGEGRGEOCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACAT
CTTTTGATCACCTGAGAGATCAGGTTTCCCCTTCAGGGGCAANTGACAGGTGGTGCATGGTIGTCGTCAGCTCGTG
TCGTGAGATGTTGCGTTAAGTCCCGCAACGAGCGCAACCCTTATGACTAGTTGCCAGCATTTAGTTGGGCACTCTAG
TAAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACA
CGTGCTACAATGGATGE TACAACGAGTTGOGAGACCGCGAGG TCAAGC TAATCTCTTAAAGCCATTCTCAGTTCGGA
CTGTAGGCTGCAACTCGCCTACACGAAGTCGGAATCGCTAGTAATCGCGGATCAGCACGCCGCGRTGAATACGTTCC
CGOGCCTIGTACACACCGCCCGTCACACCATGAGAGTTTG TAACACCCGAAGCCGGTGGCGTAACCCTT TAGGGAGC
GAGCGTCTAAGTGGCTCACGCCT
<SEQ ID NO: 3> trinh tu 16s rADN ctia chung Lactobacillus plantarum KBL396
(s6 ndp luu KCTC13278BP)
TATCAGTACGTGCTATAATGCAGTCGACGACTCIGGTATTGATTGG TGC TIGCATCATGATTTACATITGA
GTGAGTGGCGAACTGETGAGTAACACGTGGGAAACCTECCCAGAAGCGGGEGATAACACCTGGAAACAGATGCTAAT
ACCGCATAACAACTTGGACCGCATGGTCCGAGCTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGLGGLG
TATTAGCTAGATGGTGGGETAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTG

GGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGC
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AACGCCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAAACTC TG TGT TAAAGAAGAACATATCTGAGAGTAACTGTT
CAGGTATTGACGGTATTTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGC
GTTGTCCGGATTTATTGOGCGTAAMGCGAGCGCAGGCGGTTT TTTAAGTCTGATGTGAAAGCCTTCGGCTCAACCGA
AGAAGTGCATCOGAAACTGOGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAG
.:iTATATGGAAGAACA'CCAGTGGCGAAGGCGG'CTGTCTGGTC"fGT’AACTGA’CGL“I‘GA_GG‘CTCGAAAGTATGGGTAGCA
AACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGC
TGCAGCTAACGCATTAAGCATTCCGCCTGGGEGAGTACGECCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGGC
CCGCACAAGCGGTGGGAGCATGIGGGTTTAAT TCAAAGC TACGCGAAGAAACCTTACCCAGGTTTTGACATACTAAT
GCAAATTCTAAGAGATTAGAACGTTTCCCTTCCGGGGACATGGGATACCGGETGGGTGCATGGGTTGGTCGTCAGC
TTCGTGGTCGTGAGAATGTTTGGGTTTAAGTTCCCCGAAACGAGCGCAACCCTTATTATCAGTTGCCAGCATTAAGT
TGGGCACTCTGGTGAGACTGCCGRTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGAC
CIGGGCTACACACGTGCTACAATGGATGGTACAACGAGT TGCGAACTCGCGAGAGTAAGCTAATCTCTTAAAGCCAT
TCTCAGTTCAGATIGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATGCCGOGG
TGAATACGTTCCOGGGOCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACACCCAAAGTCGGTGRGGTAAC

CTTTAGAACCAGCCGCCTAATGGCACCACCATGCG

Lactobacillus paracasei KBL382 va Lactobacillus plantarum KBL396 ¢6 thé
duoc ding mot 1an dén mot vai lan trén ngay & liéu lugng tir 0,001 dén 10 g/ngay, tot

hon 12 0,01 d&én 5 g/ngay, tuong Gmg.

T quan diém rang mot hogc nhiéu chung probiotic duge dung dudi dang hdn
hop trong mat ché phdm, hoic mot hodc nhiéu ching probiotic dugce dung tach riéng
trong céc ché phim khac nhau, ty 1€ thich hop bét ky cia ching nay c6 thé dugc st dung
mién 14 tdc dung probiotic hiép ddng cua chung van hitu ich. Céc ty 1€ ndy co thé dé
dang dugc xac dinh boi nguoi co hiéu biét trung binh trong linh vuc k§ thudt. Vi du, hai
ching (chéng han nhu KBL409:KB1.382) theo ty 1¢ 1:10, 1:5, 1:1, 5:1, hodc 10:1 hogc

ty 1& bt ky ndm trong céc gidi han nay, chang han nhu 1:1 ¢6 thé dugc str dung.

Theo mét khia canh, sdng ché dé cap dén viéc st dung chiing hodc ch€ pham de
str dung trong viéc ngdn ngtra hodc diéu tri bénh than, va vi€e st dung chung hodc ché

phdm dé bao ché chat tri liéu.
Theo mot khia canh khéc, sang ché dé cap dén phuong phap ngén ngira hodc diéu
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tri bénh, bao gdbm budc ding lugng c6 hiéu qua dugc clia chiing nay hodc ché pham cho

ddi trong can ngin ngira hodc diéu tri bénh than.

Bdi vi duge phdm va phuong phép dung dugc su dung trong phwong phap ngan
ngura hodc diéu tri bénh da duoc mo ta & trén, phﬁn md ta ndi dung chung gitra ca hai

duoc bo qua dé tranh gay phiic tap qua mirc cho ban mo ta.

Mt khéac, dbi tuong ma ché phém dé ngén ngua hoac diéu tri bénh c6 thé duoc
dung bao gdm tét ca dong vat bao gdm ngudi. Vi dy, ¢6 thé 1a dong vat chang han nhu

ché, méo hodc chudt nhit.
Vi du thwe hién sang ché

Duéi day, sang ché s& dugc md ta chi tiét hon théng qua céc vi du. Cac vi du nay
chi nhim minh hoa sang ché, va s& rd rang véi ngudi o hiéu biét trung binh trong linh
vuc k¥ thuat rang pham vi cta sang ché khong duge hicu 1a bi gi6i han boi cac vi du
nay.

Vidu 1. Lua chon vi khuén axit lactic c6 kha ning thoai bién p-cresol

Tién chit ctia p-cresol sulfat (PCS), indol sulfat (IS), va trimetylamin N-oxit
(TMAO), ma la cac doc td ure huyét chinh cua than, 1an luot 1a p-cresol, indol,
trimetylamin (TMA), va trimetylamin, va la san pham thai cta phenylalanin (hodc
tyrosin), tryptophan, va cholin boi vi sinh vét trong ruft. Sang ché tap trung vao viéc
nhén biét vi sinh vat c6 kha ning chuyén hoa/phan huy tién chat cta doc t6 ure huyét
cua thén, va cac tac gid sang ché theo dudi viéc lua chon chiing probiotic thé hién hiéu
qua didu tri bénh than nho sy thoai bién doc td ure huyét bang céch chon phén tich p-
cresol 12 ddi tuong lya chon chinh. Do d6, kha nang thodi bién p-cresol clia tong 67
chung Lactobacillus va Lactococcus c¢d ngudn goc tir ngudi, va tbng 33 chung
Bifidobacterium dugc dénh gia. Tat ca cac ching déu khang do6 pH thap va mubi mat,
nhd d6 ching sdng dugc trong 6ng da day-rudt trong khoang thoi gian thuc hién. Kha
nang thoai bién p-cresol dugce xac nhan bing cach do ndng do p-cresol du bang k¥ thuat

sdc ky khi sau khi nudi cdy ching trong méi trudng MRS chira p-cresol.
1-1. Nubi cdy chung va chuén bj mau
Chuing dugc st dung trong thir nghiém nay dugc nudi cdy trong mdi trudng MRS

chira p-cresol 200 uM trong 24 gio. B6 sung 2,5 uL axit sulfuric dac vao 50 puL moi
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mau, gia nhiét & 90°C trong 30 phut, bd sung 2,5 pl noi chudn dugc chuin bi (2,6-
dimetylphenol 0,2 mg/mL, Sigma-Aldrich), va bd sung 50 uL eyl axetat lam dung moi
phén tich va dugc trdn bang céach tron xody trong 1 phut. Sau khi quay ly tdm ¢ 15.000
vong/phut trong 2 phut, dich ndi dugc dit vao trong lo GC (vdi dng 16ng thity tinh 250
ul).

1-2. Lua chon chung bang cach do ndng do p-cresol

K§ thuat sac ky khi duoc st dung d8 x4c dinh luong p-cresol trong dich n6i nudi
cdy. Thiét bi phan tich 12 GC-EI-MS (Agilent 5985) & luu lwong 1,3 mL/phut, va phép
phan tich dugc tién hanh bang cach ting nhiét do 1 tir nhiét d ban dau 75°C dén 150°C
(tbe @ 20°C) va 250°C (tdc d6 25°C) (sau khi chay 75°C trong 3 phut). Cot mao dan
DB-530m X 0,25 mm A, df=0,25 (Agilent) dugc st dung lam cdt.

Két qua 1a, mic du hau hét cac chiing Lactobacillus va Lactococcus khong c6 kha
nang thoai bién cao, 10 chiing thé hién kha ning thoéi bién p-cresol t6t dang ké trudce
tién duoc chon (FIG. 1). Xéc nhén la hau hét cac ching Bifidobacterium khong thoai
bién p-cresol (FIG. 2).

1-3. Chon cac chung 1an thi hai

Két qua cua viéc thyuc hién thi nghiém danh gia su thoai bién p-cresol lan th hai
dbi v6i 10 chiing Lactobacillus ma c¢6 kha nang thodi bién p-cresol dugc x4c nhan trong
vi du 1-2, x4c nhéan 1a KBL402 va KBL409 thudc loai Lactobacillus acidophilus c6 kha
nang thoai bién p-cresol cao nhét (FIG. 3). Hai ching nay dugc danh gia 1a gan tuong
tu vé trinh tu 16s rADN, va chiing KBL409 dugc chon va céc thi nghiém siu hon nita
duoc thuc hién.

1-4. Do kha ning thodi bién p-cresol ctia chung KBL409

Két qua ciia viéc do kha ning thoai bién p-cresol theo thoi gian bang cach giéng
nhu trong vi du 1-2 d6i v6i KBL409, xac nhan 12 KBL409 c6 thé lam giam p-cresol
trong moi trudong nudi cly 95% sau 12 gio xit 1y va 85% sau 36 gio (FIG. 4). Do do, da
nhén thiy ring, cu thé, KBL409 thé hién kha nang thodi bién p-cresol t6t, lam giam bét

mdt cach hiéu qua bénh thén do su tich tu p-cresol qua mirc géy ra.
Vi du 2. X4c nhén hiéu qua khang viém cia KBL409
B&i vi su chét té bao theo chuong trinh lién quan dén phan tng viém (pyroptosis),
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mot trong nhing co ché chét té bao quan trong & bénh than, xay ra cung voi dép ing
viém, nén can kiém tra hiéu qua bao vé than nho su cai thién cla dép mg viém. Dé xac
nh4n hiéu qua khang viém cling nhu kha nang thoai bién p-cresol ctia KBL409, muc
bidu hién ctia chit danh ddu viém va khang viém dugc xac nhan bing cach st dung té

bao don nhan cua mau ngoai vi (PBMC).
2-1. Chuén bi PBMC va xit Iy ching

PBMC c6 ngudn gbe tir ngudi (Zen-Bio, Inc., Research Triangle Park, NC, USA)
dugc nudi cdy trong mdi truong RPMI-1640 (Gibco, Paisley) chia 1%
penixilin/streptomyxin, 1% gentamixin va 10% FBS. UK). PBMC dugc nu6i cly (2x10°
té bao) duoc dat trong dia 96 giéng va duge xir ly bang khang thé khang CD3 1 pg/mL
ma hoat hoa té bao T (OKT3; Thermo Fisher Scientific, Inc., Waltham, MA, USA), va
sau d6 chung KBL409 hodc Escherichia coli véity 1€ 1 : 100 dugc b sung va nudi cay

& 37°C trong 72 gi0.
2-2. Do xytokin viém va khéng viém

Sau khi xtt Iy ching, chi thu dich ndi cta té bao PBMC dugc nudi cdy va luong
ctia mdi xytokin dugce do. Bo kit xytoxin Th1/Th2/Th17 ciia ngudi day hat tir do té bao
BD (CBA) (BD Biosciences) dugc sit dung dé do IL-2, IL-4, IL-10, IFN-y, va IL-17A,
va TL-13. Déi véi phép do, va bd kit thir nghiém hip thu mién dich duogc lién két véi
enzym IL-13 nguoi (ELISA) (BMS231-3; Thermo Fisher Scientific) dugc st dung dé
do IL-13.

Két qua trong nhém diéu tri KBL409 (CD3/KBL409) x4c nhan la xytokin viém
Thl IL-2, xytokin viém Th2 IL-4 va IL-13, va xytokin viém Th17 IL-17A dugc duy tri
thdp hon dang ké so v6i nhém diéu tri E. coli (CD3/E.coli) va nhém diéu tri PBS
(CD3/PBS) (FIG. 5). Mit khac, IFN-y, xytokin viém Th1 khac, khong khac dang ké véi
nhém diéu tri PBS (CD3/PBS), nhung xac nhan la né dugc duy tri thdp hon déng ké so
v6i mure ctia nhom didu tri E. coli (CD3/E.coli) (FIG. 6). Ngoai ra, két qua ctia viéc xac
nhan muc biéu hién cta xytokin khang viém IL-10 sau khi diéu tri bang KBL409 &
PBMC, x4c nh4n 14 sy biéu hién ctia IL-10 trong nhom diéu tri KBL409 (CD3/KBL409)
14 cao hon déng ké so v6i mirc ctia nhém diéu trj PBS (CD3/PBS) (FIG. 7). Do d6, nhan
thAy ring KBL409 c6 thé trc ché dap tmg viém cuia than va hé thong di ciing v6i bénh

suy than man tinh bang cach tc ché dang ké su biéu hién tong thé cua xytokin vi€m &
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t& bao T va lam ting sy biéu hién ctia xytokin khang viém IL-10.

Vi du 3. X4c nhin hiéu qua cuia KBL409 & m6 hinh chuot nhat duge gy bénh suy thin

man tinh

Phuong phap gdy bénh suy thin bang cach cho #n thitc dn chtra adenin (0,2%
adenin) dugc st dung phd bién lam m hinh gdy bénh suy than man tinh bdi vi n6 khong
can dén phau thuat, khong gay chét, trong dbi dé dé 1ay thac an, c6 thé dugc quan sat
trong khoang thoi gian dai, khong can phai cit than, c6 thé quan sat toan bd suy than &
ca hai than, va c6 thé dam bao di mo (Jia T et al. A novel model of adenine-induced
tubulointerstitial nephropathy in mice. BMC Nephrol 2013; 14:116). Theo sang ché,
bang céch sir dung md hinh bénh suy than do adenin gay ra, hi¢u qua cai thién su thay
d6i cua chtrc ning cia than, xo hda thin va twong tu va viém trong khi dung KBL409
duoc x4c nhan. Ngoai ra, hi¢u qua lam giam doc t6 ure huyét trong mau do su gidm chirc

nang cta than cling dugc x4c nhan.
3-1. Tao ra md hinh chudt nhat dugc gay bénh suy than man tinh va ding chung

Trong thi nghiém nay, chudt nhit C57BL/6 7 tuén tudi co trong lugng co thé
trung binh khoang 20 g dugc chia thanh nhém d6i chimg va nhém thi nghiém. Nhu duge
thé hién trén FIG. 8, nhom ddi ching con dugce chia thanh hai nhom, nhém dung ching
KBL409 (Dbi chimg+KBL409; n = 10) va nhom khong duge ding (D6i ching; n = 10).
Nhém thir nghiém dugce dung thirc dn adenin dé gdy bénh suy than man tinh, va né dugc
chia thanh nhom ma ching KBL409 duogc dung (CKD+KBL409; n= 10) va nhém khong
duoc dung (CKD; n = 10), va thi nghiém duoc thuc hién véi téng b 4 nhom chudt nhat.
Thitc 4n adenin dugc tao ra la ché do in trong d6 0,2% adenin dugc bd sung vao ché d6
in thong thuong, va ching KBL409 v6i luong 1x10° CFU dugc dung qua dudng miéng
hang ngay. Chudt nhét trong tit ca cac nhém dugc gdy chét khong dau sau khi nudi 6

tudn va than duoc ldy di (FIG. 8).
3-2. Kiém tra sy thay d6i vé chtic ning cua than

Nito ure huyét (BUN) la gié tri thu dugc bang cach do nito dugc chtra trong ure
trong mau, creatinin la giéy loc in vivo ma la san phém thai cua creatin, mot loai protein,
va duogc loc qua cAu than, va albumin niéu, ciing dugc goi 1a protein niéu, 1a hdn hop
cla protein trong nuoc tiéu. Ham luong albumin niéu, BUN va creatinin cao chi ra rang
chirc ndng cta than bi suy gidm. Do do, dé xac nhan hiéu qua cua KBL409 d6i v6i bénh
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suy than man tinh, lugng albumin niéu, BUN va creatinin dugc do béng cach st dung
thiét bi phan tich sinh hoa (Automated Chemistry Analyzer, Roche, HITACHI7600)

trong nude tiéu va méu thu duoc trude khi gy cheét khong dau doi voi moi nhom chudt.

Két qua 13, nhu ¢6 thé thdy trén FIG. 9, nhém ding thire an adenin (CKD) thé
hién su ting dang ké ndng do BUN va creatinin so v6i nhom d6i chang (P6i chimg),
xac nhén 1a bénh suy than man tinh dugc gy thanh cong. Ngoai ra, nhom dung thirc &n
adenin va KBL409 (CKD+KBL409) thé hién ndng d6 BUN va creatinin thip hon déng
ké so v&i nhdm chi nhan thtre dn adenin (FIG. 9). Trong truong hop albumin niéu, lugng
albumin niéu duoc ting dang ké & nhom dung thtc dn adenin (CKD) so véi nhom a6i
chimg (Ddi ching), trong khi nhém dung thtc an adenin va KBL409 (CKD+KBL409)
giam déng ké lugng albumin niéu so véi nhém d6i ching (FIG. 10). Do d6, x4c nhén la
viéc dung KBL409 theo sang ché thé hién hiéu qua cai thién chtrc ning cla than bang
cach lam giam lugng albumin ni€u, BUN, va n@)ng do creatinin, ma la cac chi thi dac

trung ctia bénh suy than.
3-3. Kiém tra su thay ddi cua xo héa than

Xo hoa than chi triéu ching trong d6 chirc ndng cta than bi suy gidm do xo hda
mo théan vi cadc nguyén nhan khéac nhau chang han nhur phan ng viém qua muc, mét cin
bing oxy héa, va xo hoa biéu md xay ra & mo than. Day 1a mot chi thi quan trong cia
bénh than va 12 mét trong sb triéu ching thudng gap nhét ctia bénh suy than giai doan
cudi. Theo do, dé xac nhan hiéu qua ciia KBL409 ddi véi xo héa than theo bénh suy
than man tinh, viéc kiém tra md bénh hoc miu md than cua mdi nhém thu dugc trong
vidu 3-1, muc biéu hién cia mARN Procolla va Acta2, va mirc biéu hién cta Collagenl,
Fibronectin, a-SMA va Vimentin dugc phan tich.

3-3-1. Kiém tra mo bénh hoc

MAu md than thu dugc trong vi du 3-1 dugc tao ra dudi dang lat cit mo ¢ dd
day 4 um thong qua ¢ dinh formalin thong thudong va ngdm trong parafin (FFPE). Viéc
nhudm Axit Periodic-Schiff (PAS) dé mé rong mach k& va nd cau than trong mé than
va nhudm ba mau Masson ddi véi xo hoa k& duge thuc hién. Sau khi nhudm, 14t cit mé
ctia mdi nhém duge quan sat dudi kinh hién vi quang hoc.

Do d6, & nhém dung thic dn adenin (CKD, FIG. 11C) so v6i nhom d6i chimg
(D6i chiing, FIG. 11A), sy m& rong dng than, la dic diém cta bénh suy than, biéu md
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phéng, va sy mé rong 6ng kévatichtu chit nén dugc quan sat, va tdng xo hoa thén dugc
quan sat thong qua nhuom ba mau Masson. O nhém dung thire dn adenin va KBL409
(CKD+KBL409, FIG. 11D), su thay d6i mé6 hoc néu trén duoc quan sat rd rang, va cu

thé, x4c nhan 1a xo hoa dugc giam di dang Ké.
3-3-2. Nhén biét chi thi ctia xo hoa than (1)

Dé xé4c dinh mtrc biéu hién cua gen Procolla va Acta2 trong mo thén, 1a cc chi
thi cia xo hoa, mARN dugc phan 1dp tr mo than cua mdi nhom thu duoc trong vi du 3-
1 & trén, va mac biéu hién mARN cua gen Procolla va ACta2 dugc phan tich béng k§

thuat phan tmg chudi polymeraza dinh lugng (qPCR).

Két qua 13, xdc nhan 1a mtc biéu hién mARN cua gen Procolla va ACta2 téng
1én dang ké & nhom dung thirc dn adenin (CKD) so v6i nhom d6i chimg (Pdi ching),
trong khi sy gidm dang ké duoc quan sat & nhom dung thic &n adenin va KBL409
(CKD+KBL409) (FIG. 12).

3-3-3. Nhén biét chi thi ctia xo héa than (2)

Su biéu hién cua Collagenl, Fibronectin, a-SMA va Vimentin, 1a chi thi protein
lién quan dén xo hoa than, tir md than ciia mdi nhém thu duge trong vi du 3-1 duoc xéac

nhan bang k¥ thuét thdm tach Tay.

Két qua 13, xac nhan la murc biéu hién cua Collagenl, Fibronectin, a-SMA, va
Vimentin ting 1én déng ké & nhém dung thirc an adenin (CKD), trong khi mirc nay gidm
dang ké & nhom dung thire &n adenin va KBL409 (CKD+KBL409) (FIG. 13).

Do d6, nhan thdy rang KBL409 theo sang ché 12 hitu ich d& wc ché su tién trién
cua bénh suy than man tinh do tén thuong than giy ra bing cach trc ché mot cach hiéu
qua xo hoda thén.

3-4. Kiém tra sy thay ddi ctia dai thuc bao & than

Sd lugng cua dai thyc bao duong tinh v6i F4/80 tham nhiém vao k& than déng
vai trd 1a chét danh d4u ctia ton thuong than. Theo d6, dé xac nhan hiéu quéa ciia KBL409
dbi v6i mic thAm nhiém cua dai thuc bao, 1a chét de’mh diu dai dién cua bénh suy than
man tinh, sy thay ddi ciia dai thuc bao dugc quan sat bang cach str dung miu md thén
ctia moi nhom thu duge trong vi du 3-1.

3-4-1. Phan tich mtc biéu hién F4/80, Cd68 va Mcpl
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Su biéu hién mARN cta chemokin & than, Mcp1, va F4/80, Cd68 ¢ bach cau don
nhén to, 1a céac chi sb cua pham vi tham nhiém cda dai thuc bao, tir md than ctia mdi
nhém thu duoc trong vi du 3-1 duogc xdc nhén bang phan tich phin ung chudi

polymeraza dinh lugng (qPCR).

Két qua 1a, xac nhén la mirc biéu hién mARN cuia F4/80, Cd68 va Mcpl duge
tang dang ké & nhém dung thic &n adenin (CKD), nhung giam dng ké & nhom dung

thirc 4n adenin va KBL409 (CKD+KBL409) (FIG. 14).
3-4-3. Kiém tra md bénh hoc

Bing cach gidng nhu trong vi du 3-3-1, sau khi mAau mo than thu dugc trong vi
du 3-1 duoc tao thanh lat cat md ¢ do day 4 pm thong qua c¢b dinh bang formalin, ngdm
trong parafin thong thuong (FFPE), va nhu¢m hoa hoc md mién dich nho st dung khéng
thé F4/80 va CD68, 1a chi thi ciia mitc thAm nhiém cua dai thuc bao, duoc quan sat béng

kinh hién vi quang hoc.

Két qua 13, & nhém dung thic dn adenin (CKD), su léng cua dai thuc bao & k&
éng duoc ting 1én dang ké so véi nhom ddi chimg (Doi chimg), nhung & nhém dung
thirc dn adenin va KBL409 (CKD+KBL409), xac nhan 1a muc tham nhiém dugc giam
di dang ké (FIG. 15).

Do d6, nhén thiy rang viéc duing KBL409 ¢6 hiéu qua tc ché sy tham nhiém cta

dai thuc bao & bénh suy than man tinh.
3-5. X4c nhan su thay ddi ctia mtre biéu hién inflammasom & than

Inflammasom la phtrc hop protein nhén biét cac td hop cua kich thich gy viém
va diéu hoa su san sinh xytokin tién viém quan trong, ching han nhu IL-1B va IL-18,
nho hoat hoa caspaza-1, va chét té bao theo chuong trinh lién quan dén phan Gng viém,
mot trong co ché chinh cia chét té bao & bénh suy thdn man tinh, da biét 1a do
inflammasom gay ra. Do do, dé x4c nhan hiéu qua cia KBL409 dbi véi su biéu hién cua
inflammasom ¢ thén, viéc phan tich su biéu hién ctia Tlr4, Asc, Nlrp3, IL-18 va NRLP3
va phén tich su biéu hién cta inflammasom dugc thye hién bang cach sir dung mau mo

than ctia mdi nhém thu duge trong vi du 3-1.
3-5-1. Phan tich muc biéu hién Tlr4, Asc, Nirp3 va IL-18
T md than cia mdi nhém thu duge trong vi du 3-1, chu yéu la lipopolysacarit
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hogc chit tuong tu duge phét hién, va su biéu hién mARN cua gen Tlr4 ma cdm tng su
hoat hoa inflammasom, Asc va Nlrp3 la thanh phén cua inflammasom, va IL-18 la
xytokin chinh cua qué trinh phan rng viém boi inflammasom dugc xac nhén bang phan

tich phan tmg chudi polymeraza dinh lugng (qPCR).

K&t qua 13, x4c nhén 12 muc biéu hién mARN ctia Tlr4, Asc, Nlrp3 va IL-18 tang
1én dang k& & nhom dung thire 4n adenin (CKD) so véi nhom dbi chimg (Doi ching),
nhung gidm di dang ké & nhoém dung thire dn adenin va KBL409 (CKD+KBL409) (FIG.
16). Theo do6, nhan thdy rang viéc dung KBL409 theo sang ché c6 hiéu qua tc ché su
biéu hién ctia Tlr4, Asc, Nlrp3, va IL-18 & than do bénh suy thdn man tinh gay ra.

3-5-2. Kiém tra mé bénh hoc

Sau khi mAu md than dugc tao ra bang cach gidng nhu trong vi du 3-3-1 dugc
tao thanh 14t cit md c6 do day bang 4 um thong qua c¢b dinh bang formalin, ngdm trong
parafin thong thuong (FFPE), va nhudm héa hoc md mién dich st dung khang thé

NRLP3, thanh phén ctia inflammasom, mau dugc quan sat bang kinh hién vi quang hoc.

Két qué la, sy biéu hién cuia NRLP3 ¢ md than do bénh suy thn man tinh gay ra
duoc tang 1én dang ké & nhom dung thire &n adenin (CKD) so v6i nhém d6i chimg (D6i
chimg), nhung x4c nhén la sy biéu hién nay duogc giam di dang ké & nhom dung thic dn
adenin va KBL409 (CKD+KBL409) (FIG. 17). Theo d6, nhén thdy rdng viéc dung
KBL409 ¢6 hidu qua e ché su biéu hién cia NRLP3 dugc tang 1én khi gdy bénh suy

than man tinh.
3-6. Kiém tra su thay ddi cua dai thuc bao & than

Mot trong s6 chirc ning quan trong cua ty thé 1a thuc hién phosphoryl hoéa oxy
hoa, ma chuyén héa ning lugng tur chét chuyén hoa nhién liéu chang han nhu glucoza
hoic axit béo thanh ATP. Pa biét ring rdi loan chirc nang ty thé co lién quan dén su phat
sinh bénh ciia bénh than. Theo d6, dé xac nhan hidu qua ctia KBL409 ddi véi su thay
d6i hinh thai cua ty thé ¢ than do bénh suy than man tinh géy ra, mau mo than ctia mdi

nhom thu duoc trong vi du 3-1 dugce quan sat bang kinh hién vi dién tr truyén qua.

Két qué 13, nhu c6 thé thiy tir FIG. 18, & nhém dung thirc &n adenin (CKD), kich
thudc cua ty thé & than dugce gidm di va mang bén trong bi phd hiy, do d6 c6 thé xac

nhan duoc ring nép mang trong ty thé bi mat di. Mt khac, & nhém dung thirc dn adenin
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va KBL409 (CKD+KBL409), xac nhan 1a cAu tric ty thé dugc khoi phuc (FIG. 18). Do
d6, nhan thiy rang viéc dung KBL409 c6 hiéu qua phuc hdi rdi loan chirc nang ty thé

ma xay ra khi khoi phat bénh suy than man tinh.
3-7. Su thay ddi cua dap tng viém hé thong

Khi dai thuc bao va té bao lympho dugc hoat hoa do viém man tinh & thén, cac
xytokin khac nhau chéng han nhu IL-1BTNF-o dugc tiét ra, xo hoa than duoc thic déy,
va xay ra su tich tu colagen, din dén bénh suy than. Do do, dé xac nhan hiéu qua cua
KBL409 ddi voi dap ung viém hé théng & mo hinh chudt dugc gy bénh suy thdn man
tinh, ndng d6 IL-6 va TNF-a, cdc xytokin ma gy ra dap ung viém h¢ théng dugc do boi

thir nghiém két tia mién dich dugc lién két enzym (ELISA).

Do d6, xac nhan la néng do ca IL-6 va TNF-a dugc ting 1én dang ké & nhom
ding thirc an adenin (CKD) so v6i nhém ddi chimg (Déi chimg), nhung giam di dang
ké & nhém dung thirc dn adenin va nhém dung KBL409 (CKD+KBL409) (FIG. 19). Do
d6, xac nhan 1a ching KBL409 c6 hiéu qua trong viéc lam gidm bdt dap Gng viém hé

théng bing cach trc ché IL-6 va TNF-o ¢ md hinh bénh suy than man tinh.
Vi du 4. Thi nghiém so sénh sy thay dbi ctia ndng do doc tb ure huyét trong mau
4-1. So sanh sy thay dbi ctia ndng do p-cresol méu

p-cresol dd phat hién trong mau dugc thdy 1a c6 nong do nam trong khoang tir 3
dén 300 pM phu thudc vao mac do nghiém trong ctia bénh thén, va dudng cong hi¢u
chudn duoc l4y theo khoang ndng do. Nong d9 p-cresol dugc do bang céach st dung mau
méau dugc thu gom trude khi gy chét khong dau. Thit nghiém dong vat. B6 sung 2,5 uL
axit sulfuric ddc vao 50 pL huyét thanh chudt nhét, gia nhiét & 90°C trong 30 phut, bd
sung 2,5 puL noi chuén dugc chuin bi (2,6-dimetylphenol 0,2 mg/mL, Sigma-Aldrich),
va bd sung 50 L etyl axetat lam dung moi phan tich va tron bang cach tron xody trong
1 phut. Sau khi quay ly tdm & 15.000 vong/phut trong 2 phut, dich ndi duoc dit trong lo
GC (v6i bng 1dng thiy tinh 250 pL). Viéc dinh lugng GC-MS dugc thyc hién bang cach
gidng nhu quy trinh phén tich dugc st dung dé chon chung trong vi du 1.

Nﬁ“)ng do p-cresol cua mdi mau dugc do dua trén dudng cong hiéu chuén, va nhu
¢6 thé thiy tir FIG. 20, nhan thdy rang & chudt nhit thong thuong (D6i chimg+PBS), p-
cresol dugc phat hién ¢ ndng do rat thip khong ké c6 dung chiing hay khong, trong khi
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tbng nong do p-cresol trong mAu chudt nhit duge gay CKD (CKD+PBS) thi ting lén.
Khi so sanh ndng d6 p-cresol gitta nhém dung E. coli (CKD+duong) va nhém dung
chiing KBL409 (CKD+KBL409), quan sat dugc ring ndng do p-cresol dugc do thip &
nhém ding ching KBL409 (FIG. 20A). Khi ndng d6 trong mau clia chudt nhét dugc
dung ching KBL409 va hai ching Lactobacillus acidophilus khac (ATCC832 va
ATCC4357) dugce so sanh, xac nhén la néng do p-cresol mau dugc giam di khi chung
KBL409 dugc dung (CKD+KBL409) khi so vé1 nbéng do p-cresol & nhom khong dung
ching (CCD+PBS) tai thoi diém gy bénh suy than man tinh, va chudt nhat dugc dung
hai loai ching Lactobacillus acidophilus khac (CDD+ATCC832 va CKD+ATCC4357)
khong c6 hiéu qua dang ké trong viéc 1am giam ndng do p-cresol mau: CKD+PBS: 19,8
uM; CKD+KBL409: 15,9 uM; CKD+ATCC832; 18,2 uM; CKD+ATCC4357: 23,7 uM
(FIG. 20B). Do d6, xac nhén la ching KBL409 theo sang ché vuot trdi hon dang ké khi

xét dén hiéu qua 1am giam p-cresol so v6i cac chiing Lactobacillus acidophilus khac.
4-2. So sanh su thay ddi ctia ndng @6 TMAO mau

TMAO méu dugc nhéan thiy 14 ¢6 ndng d6 nim trong khoang tir 1 dén 90 uM phu
thudc vao mirc dd cua bénh than, va dudng cong hiéu chuén dugc léy theo khoang néng
d6. Nong do TMAO méu duoc do bang cach st dung mau mau dugc thu gom trude khi
gay chét khong dau. Thir nghiém dong vat. B6 sung 120 uL MeOH rat lanh (loai LC)
vao 30pL huyét thanh chuot nhét va tron xody trong 1 phut. Sau khi quay ly tdm & 20.000
g, 4°C trong 20 phut, 100 pL dich ndi dugc nap vao vivaspin 500, 3KDa, va phén loc
thu dugc sau khi quay ly tim ¢ 15.000 g, 4°C, 30 phut duogc dat trong lo thu hdi tong
thé va duoc sir dung 1am méu dé phan tich TMAO.

K§ thuét sic ky 1éng dugc st dung dé do TMAO trong huyét thanh. UPLC-qTOF
duogc st dung lam thiét bi phan tich, va phép phén tich dugc thuc hién ¢ ion héa ESI
duong va ché d6 nhay. (A) 0,045% amoni hydroxit, 0,025% axit formic (49 pH 8,1), va
(B) axetonitril tinh khiét dugc st dung lam pha dong, & diéu kién ban dau 95% (B), 45%
(B) trong 2,5 phut, 95% B mot 1an nita trong 5 phut, va 95% B dugc duy tri cho dén 5,5
phut va dugc phan tich ¢ luu luong bang 0,4 mL/phit. Cot amit ACQUITY UPLC BEH
130 A, 1,7 um, 2,1 mm (186004801, waters) duoc sit dung lam cdt phén tich. Dién é&p
mao dan 2KV, nén ldy miu 15, do 1éch ngudn 10, nhiét 6 ngudn 150°C, nhiét do loai

dung moi 200°C, may x6ng khi 7 duoc sir dung lam céc thong s6 MS.
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Téc dung ctia ndng dd6 TMAO va KBL409 trong mau dugc xac nhén trong mdi
nhom thtr nghiém. Dau tién, néng d6 TMAO mau ctia mau thr nghiém dong vat duoc
dung KBL409 & nong do cao va thap duoc xac nhan. Su ting néng d6 TMAO duogc xac
nhan trong khi gy bénh suy than man tinh (CKD+PBS), va cu thé, su giam rd rang cua
néng do TMAO trong mau dugc xac nhédn ¢ chudt nhét dugc dung KBL409 voéi n@)ng
d6 cao (CKD + KBL409 cao) (FIG. 21A). Tiép theo, ndng d6 TMAO trong méu dugc
x4c nhan & chudt nhit duoc gAy bénh suy than man tinh dugc dung ba loai L. acidophilus
bao gdm KBL409. Su ting ndng d6 TMAO dugc xac nhan do gy bénh suy than man
tinh, va ndng d6 TMAO duoc giam di trong tdt ca ba nhom dung ching L. acidophilus,
nhung cu thé, xac nhan 1a néng d6 TMAO méu gidm nhiéu nhat & chudt nhit dugc dung

ching KBL409 (FIG. 21B).
Vi du 5. Dung két hop KBL409 va ching probiotic bd sung
5-1. Tao ra md hinh chudt nhat dugc gy bénh suy thdn man tinh va dung chung

Trong thi nghiém nay, thi nghiém dugc tién hanh bang cach chia chudt nhat
C57BL/6 7 tudn tudi c6 khdi luong co thé trung binh 20 g thanh téng 6 nhém gdm 10
chu6t nhét trén mdi nhém, 6 nhém nay 12 nhom ddi chimg duong (Pdi chiing), nhém
gy suy thn man tinh (CKD), nhém d6i chimg duong dung RenadylTM (KIBOW
BIOTECH, US) (CKD+dbi ching duong), nhom dung KBL409 mét minh
(CKD+KBL409), nhém dung két hop KBL409+KBL382 (CKD+KBL409+két
hop1(382)), nhém ding két hop KBL409+KBL396 (CKD+KBL409+két hgp2(396)).
Nhoém thi nghiém giy suy than man tinh dugc dung thitc dn adenin dé gay bénh suy than
man tinh, va thirc an adenin tao thanh ché @6 an trong d6 0,2% adenin dugc bd sung vao
ché d6 an binh thudng. Ching KBL409 dugc dung qua duong miéng 1x10° CFU hang
ngay. Trong truong hop chung két hop (KBL409+KBL382 hodc KBL409+KBL396),
KBL409 dugc dung & 7x10® CFU va KBL382 hodc KBL396 dugc dung déng thoi &
3x108 CFU, va 1x10° CFU dugc ding hang ngay cho tdng sé luong cta vi khuan.
Renadyl, d6i ching duong, cling dugc dung qua dudng mi¢ng hang ngay lam ching
phtte hop dé cho téng s6 lurgng té bao bang 1x10° CFU. Tat ca cac ching dugc dung
duoc chuin bi bang cach tao huyén phu trong PBS chtta 0,05% L-xystein. Chuot nhét

trong tat ca cdc nhom dugc gay chét khong dau sau khi nuoi 6 tudn va than duoc lay di.

5-2. Xéc nhan su thay dbi mtc biéu hién ciia cac chit ddnh ddu bénh than
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5-2-1. Phan tich mtrc biéu hién cua Nlrp3, Pre-IL18, Ppargcla, Tfam va Minl

T md than cta mdi nhém thu duoc trong vi du 5-1, mtc biéu hién mARN cua
Nirp3, thanh phan cua phitc hop inflammasom ma c6 tac dong chinh dén su khoi phat
bénh suy than man tinh, va tién chat Pre-IL18 ctia IL-18, xytokin chinh trong quy trinh
dép tng viém bdi inflammasom dugc phén tich bang k§ thudt phan (g chudi

polymeraza dinh lugng (qPCR).

Két qua la, xac nhan la su biéu hién mARN ctia Nlrp3 va Pre-IL18 ting & nhém
gdy suy thdn man tinh (CKD) so v6i nhém dbi chung, trong khi su biéu hién duoc giam
di trong nhom déi chimg duong (CKD+ddi ching dwong), nhém dung KBL409 mot
minh (CKD+KBL409), nhém ding két hop KBL409+KBL382 (CKD+KBL409-+két
hop1(382)), nhom ding két hop KBL409+KBL396 (CKD+KBL409-+két hop2(396))
(FIG. 22). Trong sb chung, nhom dung két hop KBL409+KBL382 (CKD+KBL409-+két
hop1 (382)) thé hién hiéu qua vuot trdi trong viéc lam tang su biéu hién cta Ppargcla,
Tfam va Mfnl so véi cac nhom khac (FIG. 23). Theo d6, viéc dung két hop KBL409 va
KBL382 theo sang ché lam tang su biéu hién cta Ppargcla, Tfam va Mfnl & than duoc
gy boi md hinh bénh suy than man tinh hiéu qua hon so v6i khi ching dugc dung mot
minh, va nhan thay rang su hiép ddng nay co6 thé ngan ngira hoic diéu tri mot cach hiéu

qua bénh thén do tdn thwong chirc ning ty thé gay ra.
5-2-2. Phan tich muc biéu hién Fn va Procoll va ty 1é Bax/Bcl2

D biét rang su chét theo chuong trinh gy ra rdi loan chirc nang than do thiéu
méu, va thiéu mau than gay ra chét theo chuong trinh bdi sy tang ty 1& Bax/Bcl2 boi su
hoat hoa Bax va lam giam Bcl2. Ttc 1a, trong té bao biéu mo than, Bax 14 protein tién
chét theo chuong trinh ma lam tang tinh thdm ctia mang, Bcl-2 1a protein khang chét
theo chuwong trinh ma ddi khang “su tdn cong mang” boi Bax, va ty 1é Bax/Bcel2 1a yéu
td quyét dinh chinh cua su chét té bao. Trong thi nghiém nay, muc biéu hién mARN cua
Fn (fibronectin) va Procoll, va murc biéu hién cua Bax va Bcl2, ma la cac chit danh ddu
sinh hoc dai dién ctia bénh xo hda, tir mo than cua mdi nhom duoc phan tich va xac nhén

bang k¥ thuat phan tng chudi polymeraza dinh lugng (qPCR).

Két qua la, xac nhén la muc biéu hién mARN ctia Fn va Procoll va ty 1é Bax/Bcel2
duoc ting 1én & nhom gy suy than man tinh (CKD) so v6i nhom d6i chtmg, trong khi

mirc bidu hién nay dugc giam di dang ké & nhém dbi chimg dwong (CKD+dbi chimng
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duong), nhom dung KBL409 mot minh (CKD+KBL409), nhom dung két hop
KBL409+KBL382 (CKD+KBL409+két hopl(382)), nhém ding két hop
KBL409+KBL396 (CKD+KBL409-+két hop2(396)). Trong sb chiing, & nhém dung két
hop KBL409+KBL382 (CKD+KBL409+két hopl (382)), hiéu quéa e ché Fn, Procoll
va Bax/Bcl2 dugc quan sat vugt trdi hon so v6i cac nhom khac (FIG. 24). Do d6, nhén
thdy réng viéc dung két hop KBL409 va KBL382 theo sang ché ¢ md hinh dong vét
dugc gy bénh suy than man tinh rc ché su biéu hién ctia Fn, Procoll va Bax hiéu qua
hon so véi khi chung dugce dung mot minh, va lam tang su biéu hién ctia Bel2, nho d6
ngén nglra hodc didu tri hidu qua bénh than bang sy hiép dong nay.

Do d6, di duoc md ta chi tiét trong cac phan clia sdng ché, s& o rang v6i ngudi
¢6 hidu biét trung binh trong linh vuc k¥ thuét rang phin mo ta cu thé nay chi 1a phuong
4n duoc uu tién va khong nham 1am giéi han pham vi cla sang ché. Theo d6, pham vi
thuc té cua sang ché s& duoc dinh nghia bing yéu cau bao ho di kém va cdc dang twong
duong cua ching.

Tén co quan ndp luu: Vién nghién ctru Sinh hoc va Cdong nghé€ sinh hoc Han Qubc

(Korea Research Institute of Bioscience and Biotechnology)

S6 nop luu: KCTC13518BP

Ngay nop luu: 20180427

Tén co quan ndp luu: Vién nghién ctru Sinh hoc va Cong ngh¢ sinh hoc Han Québc
S6 nop luu: KCTC13509BP

Ngay ndp luu: 20180417

Tén co quan ndp luu: Vién nghién ctru Sinh hoc va Cong ngh¢ sinh hoc Han Qudc
S6 ndp luu: KCTC13278BP

Ngay ndp luu: 20170529

Kha ning tng dung cong nghiép

Chung Lactobacillus acidophilus KBL409 (s6 nop luu KCTC 13518BP) theo
séng ché lam giam viém than, lam giam néng do doc t ure huyét chéng han nhu nito
ure huyét, creatinin va p-cresol dé bao vé than, va nho do6 co thé st dung httu ich cho

cac ing dung phong ngtra hodc diéu tri bénh than bao gém cai thién chirc nang cta théan
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va bénh suy than man tinh.
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YEU CAUBAO HO
1. Chung Lactobacillus acidophilus KBL409 ¢ s6 ndp luvu KCTC 13518BP, trong d6
ching nay c6 trinh ty 16s rADN néu trong SEQ ID NO: 1.

2. Ché phim thyc pham chua it nhat mot thanh phan dugc chon tir nhém bao gdm chung
theo diém 1 va dich tan ctia ching nay.

3. Ché pham thirc an chin nudi chua it nhit mot thanh phan dugc chon tit nhém bao
gdm chiing theo diém 1 va dich tan ctia ching nay.

4. Duogc phém dung dé ngdn nglra hodc diéu tri bénh thén, chia it nhit mot thanh phén
dwoc chon tir nhom bao gdm chiing theo diém 1 va dich tan ctia chung nay.

5. Duoc phém theo diém 4, con chura it nhit mot thanh phﬁn duoc chon tr nhém bao
gdm chiing probiotic b6 sung, va dich tan cla ching nay.

6. Dugc phdm theo diém 5, trong d6 ching probiotic bd sung 1a it nhat mot chiing duoc
chon tir Lactobacillus paracasei va Lactobacillus plantarum.

7. Dugc phdm theo diém 6, trong d6 Lactobacillus paracaseila Lactobacillus paracasei
KBL382 (s6 nop luu KCTC13509BP), va Lactobacillus plantarum la Lactobacillus
plantarum KBL396 (s6 ndp luu KCTC13278BP).
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4n chin nudi va dugc phdm chta chung nay
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Lactobacillus paracasei
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Lactobacillus plantarum
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