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Linh vue ky thuat dugce dé cap
Séang ché dé cap dén vi tai tri lidu cua vi khuén probiotic va str dung ching.
Tinh trang ky thuit cua sing ché

Té chte Thue phidm va Nong nghiép cia My dinh nghia probiotic 1a “céc vi sinh
vat séng khi st dung véi luong thich hgp dem lai loi ich strc khoe cho vat chu”. Cac
probiotic c6 anh huong dén chuc nang mién dich cua vat chi, thong qua viéc didu bién
thanh phﬁn hé vi khuan duong rudt, qua hoat dong trao dbi chit, hodc tham chi la qua tuong
tac truc tiép vo1 hé théng mién dich ndm dudi niém mac rudt. Hon 60% té bao mién dich
nim & niém mac rudt, va thong tin 1dy mau vé cau tric va thanh phén hé vi khuin duong
rudt duoc chuyén thanh céc tac dong tai chd va toan than thong qua cac té bao mién dich
tudn hoan. Sau cac tuong tc clia probiotic, cac co ché mién dich c6 thé duoc kich hoat nhu
dwoc phan anh bang sy giai phong céc chét trung gian mién dich, chang han nhu xytokin,
san sinh khang thé va hoat hoa té bao lympho ciing nhur céc t& bao mién dich khac. Cac té
bao, xytokin va/hodc céac hop chét duoc hoat hoa nay duogc giai phong béi cac probiotic s&
thuc hién cac chirc nang diéu hoa mién dich tai cac vi tri khac nhau trong co thé thong qua
hé tudn hoan mau. Cac probiotic cling c6 thé ngan chan hodc e ché su tang sinh cia mam

bénh va ngan chan sy san sinh cac yéu to doc lyc cia mam bénh.

Mot s6 chung vi khuan khac nhau hién dang duge st dung lam probiotic, bao gom
vi khuan san sinh axit lactic, chang han nhu cac ching Lactobacillus va Bifidobacterium
duoc chon loc. Hiu qua cia vi khuan probiotic 1a dac hiéu chung va mdi chung c6 thé

dong gbp vao stic khoe cua vat chu thong qua cac co ché khac nhau.

C6 nhiéu loai chét bd sung probiotic nhung tac dung ¢ lgi cho strc khée khac nhau
gitta cac chung vi khuén va van con it hiéu biét vé cach kiém soat va diéu chinh tic dung
sinh hoc hodc lgi khuén cu thé. Mdi chung vi khuén ¢6 nhiing co ché riéng bi€t, nho do tao
ra cac tac dong cu thé dé cai thién suc khoe va giam cac tri€u chiung chéng han, roi loan
tiéu hoda, bao gf“)m tiéu chay va tdo bon, bénh viém rudt (inflammatory bowel disease -

IBD), hoi ching rudt kich thich (irritable bowel syndrome - IBS) va dau bung ¢ tré so sinh.
1
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Dau bung ¢ tré so sinh la mot tinh trang ¢6 thé cuc ky cing théng cho céc gia dinh bi anh
huong va lam giam chit luong cude sdng mot cach déng ké. Ngoai ra, dau bung & tré so
sinh ¢6 thé c6 hau qua lau dai cho tré sau nay trong cudc song. Ching vi khuan probiotic
duoc nghién ciru ky 1a Lactobacillus reuteri DSM 17938 da dugc ching minh la lam giam
dang ké thoi gian quiy khoc & tré so sinh bi dau bung. Tuy nhién, thoi gian dé bat dau tac
dung nay khong phai ngay lap tic, va co thé mat tr mot dén ba tuan trude khi tré so sinh
nhan dugc loi ich tu viée diéu tri. Do d6, rat can nhitng bién phap can thiép tdc dong nhanh
hon, ciing nhu nhitng bién phap tham chi hiéu qua hon dé chang han, 1am giam thoi ky kho

chiu va quéy khéc cho tré em bi dau bung.
Ban chét ky thuit ciia sing ché
Muc dich chung cua sang ché ¢ day 1a dé xuat vi thi trj liéu tir vi khuén probiotic.
Muc dich nay va cac muc dich khac dugc dap ung bang cac phuwong an dugc boc 19
¢ day.
Sang ché duoc xé4c dinh ¢ céc diém yéu ciu bao ho doc lap. Cac phuong én khac

ctia sang ché duoc xac dinh ¢ cac diém yéu cau bao hd phu thude.

Mot khia canh ctua cdc phuong an nay dé xuét phuong phép san xuét vi tai tri liéu.
Phuong phap nay bao gdm viéc nudi céy vi khuén 1a ching vi khuén probiotic trong mdi
truong nudi cdy. Ching vi khuidn probiotic dugc chon tir nhém bao gém chiing
Lactobacillus, ching Bifidobacterium va hdn hgp cua céc chung nay. Phuong phép nay
con bao gébm viée cho vi khuan nay trai qua xt ly sinh hoc gdy cam Ung trong qua trinh
nudi cdy dé cam tng san sinh cdc vi tai tri liéu boi vi khuén. Xt ly sinh hoc gdy cam tng
dugce chon tor nhém bao g6m dong nudi cdy vi khuan nay voéi vi khuén 14 chung vi khuan
khac, nudi cdy vi khudn v6i su c6 mit clia moi truong diéu hoa tir vi khuén la chung vi
khuén khéc va su két hop cta céc xir Iy nay. Ching vi khuan khéc 1a ching Bifidobacterium

va chung vi khuén khéc la khac véi ching vi khuén probiotic.

Cac khia canh khac cia cac phuong an dé xudt ché pham probiotic gbm vi khuin 14
ching vi khuan probiotic va vi tai tri liéu duoc tao ra boi ching vi khuén probiotic nay
hodc bai ching vi khuan probiotic khéc dé st dung trong diéu tri dau bung va/hoic dé sur
dung trong diéu tri bénh duoc chon tr nhom bao g61n bénh hodc rdi loan tiéu hoa & tré so
sinh va tré nho, rdi loan gay dau ¢ duong ti€u hoa, bénh mét xuong, bénh nha chu, va to
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hop céc rdi loan hodc bénh nay. Ching vi khuan probiotic va chung vi khuan probiotic
khac duoc chon tir nhém bao gom ching Lacrobacillus, ching Bifidobacterium, va hon

hop cta cac chung nay.

Céc khia canh khac cta cac phuong én dé xuét ché phdm probiotic dé sir dung trong
diéu tri dau bung va/hodc dé sir dung trong diéu tri bénh duoc chon tir nhém bao gém bénh
hodc roi loan tiéu héa & tré so sinh va tré nho, r6i loan gdy dau & duong tiéu hoa, bénh mat
xuong, bénh nha chu, va su két hop cac r6i loan hodc bénh nay. Ché phém probiotic nay
bao gom thanh phan tic dong nhanh & dang vi tui tri liéu tir vi khuén 1a chung vi khudn
probiotic. Chung vi khuén probiotic dugc chon tir nhém bao gbm ching Lactobacillus,
chung Bifidobacterium, va hon hop cta cac chung nay. Ché pham probiotic nay con bao
g0m thanh phan tac dong chdm ¢ dang vi khun la chung vi khuan probiotic hodc ching vi
khuén probiotic khdc. Chung vi khuan probiotic khéc duge chon tir nhém bao gbm chiing
Lactobacillus, chung Bifidobacterium, va hdn hop cua cac ching nay. Thanh phan tac dong
nhanh va thanh phan tic dong chdm cung nhau tao ra hiéu qua diéu tri kéo dai khi duge

dung cho déi tuong.

Céc khia canh khac nita ctia cac phuong an dé xuat vi tui tri liéu phén lap dugce tu

vi khudn 1a chung vi khuan probiotic dé sir dung trong diéu tri dau bung va/hogc dé sir dung

trong diéu tri bénh dugc chon tir nhom bao gom bénh hoac roi loan tiéu hoa ¢ tré so sinh
va tré nho, roi loan gay dau ¢ dudng tiéu hoa, bénh mat xuong, bénh nha chu, va su két
hop céc r6i loan hodc bénh nay. Chung vi khuan probiotic dugce chon tir nhom bao gom

chung Lactobacillus, ching Bifidobacterium, va hon hop ctia cac chiing nay.

Khia canh khac cua cac phuong 4n dé xuat chung vi khuan, trong do6 ching vi khuan

nay 1a Bifidobacterium longum DSM 32947 hodc Bifidobacterium longum DSM 329438.

Khia canh khac cua cdc phuong an dé xuit ché pham probiotic gbm vi khuén 1a
ching Lactobacillus, t6t hon 1a ching L. reuteri, va t6t hon nita 1a chiing L. reuteri dugc
chon tir nhém bao gdm L. reuteri DSM 17938, L. reuteri DSM 32846 va hdn hop cua céc
chung nay. Ché pham con bao g0m vi khuan 1a chung Bifidobacterium longum dugc chon
tr nhom bao gom B. longum DSM 32947, B. longum DSM 32948 va hdn hop cua cic

chiing nay, hodc mdi truong dicu hoa tir ching 5. longum.
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Vi tai tri lidu, duoc tao ra boi vi khuén probiotic, ¢6 thé tong hop lai cac hiu qua
¢6 loi cua vi khuan probiotic nhu dwge thé hién ¢ diy. Hon nita, vi tai tri li€u thue té la co
hiéu qua hon cac vi khuan probiotic tao ra chiing. nhu dugc ching minh boi su khoi phat

tac dung c6 1oi ddc hiéu nhanh hon, nhu dugc thé hién trong cac vi du.
Mo ta van tat cac hinh vé

Céc phuong 4n nay, ciing voi cdc muc dich va uu diém khic cta ching, c6 thé duoc
hiéu rd nhit bang cach tham chiéu dén phan mo ta sau ddy cing véi cac hinh v€ kém theo,

trong do:

Fig.1 thé hién cac s6 do hoat tinh 5’-nucleotidaza trong méi truong diéu hoa sau khi

cho chung Lactobacillus reuteri DSM 17938 trai qua cac xit ly gly cam Umg khac nhau.

Fig.2 thé hién hiéu qua cua viéc bd sung L. reuteri DSM 17938 (DSM) trén Fig.2A,
mdi truong diéu hoa (CM) trén Fig.2B, mdi trudng nudi céy (canh truong) trén Fig.2C, céac
vi tdi thu duoc tir DSM (uV) trén Fig.2D hodc mdi truong d’i@u hoa da loai cac vi tii (CM-
uV) trén Fig.2E d6i véi toe do phire hop co thét lan truyén (propagated contractile complex
- PCC) cho cic doan hdng trang cua chudt, in vitro. Cac bang trén 1a cac biéu dd cot thé
hién gia tri trung binh va sai s6 chuén. Gia tri P thu duoc tr kiém dinh 7 cap doi dugc cho
& trén cac thanh ngang. Cac bang dud6i 1a cac biéu db gia tri riéng vé su khac nhau (Krebs
didu trj - ddi chimg) v6i khoang tin cay 95% cho mdi d6 thi twong Umg & hang trén. Fig. 3
dén Fig.7 thé hién céc moi quan hé twong tu gitra cac bang trén va bang dudi.

Fig.3 thé hién hiéu qué cta viéc bd sung DSM (Fig.3A), CM (Fig.3B), canh truong
(Fig.3C), 1V (Fig.3D) hodc CM-pV (Fig.3E) 1én tan suat PCC dbi voi cac doan hong trang
cua chudt, in vitro.

Fig.4 thé hién hiéu qua cua viéc bd sung DSM (Fig.4A), CM (Fig.4B), canh truong
(Fig.4C), nV (Fig.4D) hogc CM-pV (Fig.4E) 1én bién do dinh PCC d6i v6i cac doan hong
trang cua chuot, in vitro.

Fig.5 thé hién hiéu qua cua viéc bd sung DSM (Fig.5A), CM (Fig.5B), canh truong
(Fig.5C), uV (Fig.5D) hogc CM-uV (Fig.SE) 1én van toc PCC dbi v6i cac doan két trang

cua chudt, in vitro.
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Fig.6 thé hién hiéu qua ctia viéc bd sung DSM (Fig.6A), CM (Fig.6B), canh truong
(Fig.6C), uV (Fig.6D) hodic CM-pV (Fig.5E) lén tan suat PCC dbi v6i cac doan két trang

cua chudt, in vitro.

Fig.7 thé hién hiéu qué cta viéc b6 sung DSM (Fig.7A), CM (Fig.7B), canh truong
(Fig.7C), uV (Fig.7D) hogc CM-pV (Fig.7E) 1én bién do dinh PCC déi voi cac doan két

trang cia chudt, in vitro.

Fig.8 thé hién tom tit cac két qua duoc trinh bay trén cac hinh v& Fig. 2 dén Fig.7

1én toc do, tan suat va bién do dinh ¢ hong trang va két trang.

Fig.9 thé hién hiéu qua cua cac vi thi 1én sy truyén tin hiéu TrpV1. D) thi nay thé
hién dép Umg gay ra boi capsaixin thu duoc nho sir dung céc vi tii phan 18p tur L. reuteri
DSM 17938 (DSM-MV) va cac vi ti phan lap tir ching vi khuén Lactobacillus rhamnosus
JB-1 (MV-IB-1).

Fig.10 1a dd thi thé hién thoi diém bat dau dap Gng trong md hinh kich thich déy
than kinh mac treo rudt nho st dung L. reuteri DSM 17938 (DSM) va cdc vi tii phén lap
tir L. reuteri DSM 17938 (MV).

Fig.11 thé hién ring cac vi tai thu duge tir L. reuteri DSM 17938 (MV) la chét dieu
bién midn dich va 1am giam dép Gng IFN-y va IL-17A. Danh gia hi¢u qua diéu bién mién
dich ctia cac MV thu dugce tir L. reuteri DSM 17938 tinh sach trong nudi céy PBMC.
(Fig.11A) PBMC dugc nuoi ciy trong 48 gid v6i su ¢ mit cia MV thu duoc tir L. reuteri
(L.r) & ty 1& (Mv:té bao) 1a 500:1, 100:1, va 20:1 sau d6 dinh lugng muc tiét ra cua IL-6,
[L-10, IL-17A va IFN-y (n=8). (Fig.11B) PBMC duoc kich thich b&i Staphylococcus
aureus (S.a)-CFS (2,5%) v6i su c6 mat cua cac L.r-MV ¢ ty 1€ (Mv:té bao) 1a 500:1, 100:1
va 20:1 sau do dinh lugng cac mirc tiét ra cua IFN-y va IL-17A. Duoc thé hién 1a cac gia
tri twong doi dugce chuéin hoa chi S. aureus-CFS, (n=8). Cac hop bao gom dit liéu giira bach
phén vi thir 25 va thir 75 v6i trung vi 12 dudng trung tam va thanh sai s6 thé hién t6i thicu
dén téi da. Cac biéu dd cot thé hién trung vi voi khoang céach gitra cac tir phan vi.

Fig.12 thé hién ring L. reuteri DSM 17938 va céc vi ti thu duoc tir L. reuteri DSM
17938 da bao vé tinh toan ven cua biéu md khoi nhiing tac dong c6 hai cua Escherichia

coli sinh doc t6 trong rudt (enterotoxigenic Escherichia coli - ETEC).
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Fig.13 thé hién hoat tinh 5’-nucleotidaza trong cac mau MV thu duoc tr L. reuteri
DSM 17938 (nudi cdy L. reuteri DSM 17938 ¢6 bo sung 4% dich nodi tir B. longum ATCC
BAA-999 hodc B. longum DSM 32947 trong moi truong SIM (DSM 17938 + 4% dich ndi
DSM 32947 hodc DSM 17938 + 4% dich ndi ATCC BAA-999) so v6i L. reuteri DSM
17938 trong SIM (dbi chimg) hodc L. reuteri DSM 17938 c6 4% dich ndi tir L. paracasei
LMG-P-17806 (DSM 17938 trong SIM hodc DSM 17938 + 4% dich nbi LMG-P-17806)

Fig.14 thé hién cac két qua twong tu nhu dugc trinh bay trén Fig.13 nhung da dugc
chuin hoa lién quan dén hoat tinh 5’-nucleotidaza va mat d6 quang ciia DSM 17938 trong

SIM.

Fig.15 thé hién hoat tinh 5’-nucleotidaza trong céc mau dbi chung (DSM 17938
trong SIM) khi so sanh véi cac mau thu dugc sau khi xtt 1y sinh hoc gy cam tng bing
cach ddng nudi cly L. reuteri DSM 17938 v6i 25% t€ bao tir B. longum DSM 32947. Cac
két qua da duoc chuin hoa lién quan dén hoat tinh 5°-nucleotidaza va mat do quang cua

DSM 17938 trong SIM.

Fig.16 thé hién hoat tinh 5’-nucleotidaza trong cdc mau MV sau khi nudi chy L.
reuteri DSM 32846 v6i 4% dich noi tr B. longum DSM 32947 trong mdi trudong SIM
(DSM 32846 + 4% dich n6i DSM 32947) khi so voi dbi chung L. reuteri DSM 32846 trong
SIM (DSM 32846 trong SIM). Céc két qua di dugc chuan hoa lién quan dén hoat tinh 5°-
nucleotidaza va mat do quang cua DSM 32846 trong SIM.

Fig.17 thé hién ring cac vi tai thu dugc tir L. reureri DSM 32846 1a ¢6 hiéu qua hon
trong viéc gy cam Gng su san sinh IL-6 so v6i céc vi tui phan 1ap tur L. reuteri DSM 17938.

Fig. 18 va Fig.19 thé hién viéc giy cam tng IL.-6 boi cac MV phan 1ap tir L. reuteri
DSM 32846 va L. reuteri DSM 17938 sau khi nuoi cdy v6i 4% dich néi tir cdc ching B.
longum khi so sanh vo1 cac mau dbi chimg (DSM 32846 hodc DSM 17938 tuong Ung).

Fig.20 thé hién sy sin sinh IL-6 dugc gdy cam Gng bdi cdc MV thu duoc tir L.
reuteri DSM 17938 sau khi dong nuéi cdy vai 25% té bao tir B. longum DSM32947 khi so
v6i cac mau doi chung (DSM 17938).

Fig.21 thé hién rng cac MV thu dugc tir L. reuteri DSM 32846 da phan nao ¢6 thé
béao vé 16p don biéu mo trude thit thach voi su giam TEER gdy ra boi ETEC. Hinh v& nay
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ciing thé hién hiéu qua bao vé ciia cac MV thu duoe tir L. reuteri DSM 32846 chong lai su

pha hily do ETEC géy ra cho 16p don trong thtr nghiém dong FITC-dextran.

Fig.22 thé hién so sdnh gifta hiéu qua bao vé clia cic MV thu duoc tor L. reuteri
DSM 32846 trong thir nghiém dong FITC-dextran va hiéu qua nhan dugc bdi cac MV thu
duoc tir L. reuteri DSM 17938, Xir Iy trude cac 16p don té bao biéu mo bang cac MV thu
duoc tir L. reuteri DSM 32846 lam giam sy ro ri FITC-dextran mot cach hi¢u qua hon, cu

thé 1a & cac ndng dd MV thdp hon, so v6i cac MV thu duoc tir L. reuteri DSM 17938.
M3 ta chi tiét sang ché

Sang ché noi chung dé cip dén cac vi tai tri liéu tir vi khuan probiotic va sir dung

chung.
Céc dinh nghia

Cac vi thi (MV, uV), con dugc goi la, chéng han, tGi mang, tGi mang ngoai, ti ngoai
bao trong linh vuc k¥ thuat nay, l1a dang truyén tai thong tin da duge ching minh duge vi
khuin va té bao nhan that st dung. Viéc giai phong cdc MV ¢6 hoat tinh sinh hoc tir bé
mat té bao duoc bao tdn frong subt qué trinh séng cua vi sinh vat, & vi khuén, ¢d khuén,
nim va ky sinh trung, va viéc san sinh MV da duoc chimg minh cé in vitro va in vivo, lién
quan dén anh hudng cta cac bao quan bé mit nay trong sinh ly vi sinh vat va co ché bénh
sinh thong qua viéc phan phéi cac phén tir truyén tin hiéu quan trong, céc enzym va doc td
cua ching. Cac MV cua vi khuén duoc san sinh va gidi phéng thuong xuyén boi ca vi
khuén Gram duwong va Gram am, va cac thir nghiém vé protein d chi ra rang cac chit trong
cac MV nay c6 thé khac voi céc chit cda vi khuan me. MV ¢6 thé bao gdm cdc phan ti
lipit, phan tr ARN, phan tr ADN va/hodc protein. Hon nita, cac MV cling ¢6 thé chira cac

thanh phan bé mat cua vi khuan me.

~Céc MV duge tao ra boi vi khudn probiotic nhu duoc boc 16 & ddy dugc bicu thi la
cac MV tri lidu ¢ day thé hién rang cac MV nay c6 tac dung diéu tri. Tac dung diéu tri nay
ctia cac MV ¢6 thé gidng hojc it nhét 12 twong tu voi tic dung loi khudn cta vi khuan
probiotic tao ra cac MV nay khi duoc s dung cho dbi tuong. Do do, cac MV s& phat huy
tac dung diéu tri dbi véi d6i tuong, tac dung nay sé uc ché, diéu tri hoic ngin ngira, bao
g61n viéc tri hodn sy khoi phat, tinh trang stre khoe, bénh hoac roi loan & dbi tuong nhu

dugc mo ta thém & day.
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MBbi trudng nudi cay hodc moi truong sinh truong 1a moi truong khoi dau dé vi

khuén s& duoc nudi cay trong do.

Moi trudng diéu hoa 1a moi truomg nudi céy hodc sinh truéng dé vi khudn duoc nudi
céy trong d6. Do d6, moi trudong diéu hoa nhu vy bao gdm hop chit hodc tac nhan bit ky,
bao gdbm MV, do vi khuén giai phong vao méi trudng nudi ciy. Vi khuén da duoc loai ra
khoi moi truong nudi cdy va do d6 khong phai la mot phan ctia moi truong diéu hoa. C6
thé thu duoge moi truong diéu hoa, vi dy, bang cach ly tam, lang gan va/hoic két tia té bao

vi khuéan dé thu duoc moi truomg diéu hoa dudi dang dich noi.

Huyén phu té bao 1a hon hop cta vi khuan duogce nudi cdy va moi truong nudi cay
bao gdm hop chét hodc tac nhén bat ky, chang han nhu MV, do vi khuan giai phong vao
mai trudong nudi cdy, tirc 1a moi truong diéu hoa. Huyén phu te bao 1a két qua cudi cung

cta qua trinh lén men.

Chung vi khuin probiotic tét hon 1a ching vi khuan probiotic sinh axit lactic, doi
khi con duoc goi la vi khudn axit lactic. Vi khuén sinh axit lactic 1a nhém g@)m cac vi khuan
Gram duong, ham lugng %GC cua bo gen thap, chiu axit, néi chung khong sinh bao ti,
khéng hd hap, c¢6 hinh que hodc hinh cau, ¢6 chung céac dac tinh trao d6i chit va sinh 1y.
Céc vi khuén nay san sinh axit lactic duéi dang san phim chuyén hoa chinh cubi cling clia
quéa trinh 1én men carbohydrat. Cac chi bao gdm Vi khudn sinh axit lactic gdm
Lactobacillus,  Leuconostoc,  Pediococcus,  Lactococcus, va  Streptococcus.
Bifidobacterium khong duoc bao gbm trong Vi khuan axit lactic truyén théng do ching
khong co mdi lién quan vé mit di truyén, nhung vi khuén nay c6 cac dic tinh chdng lap
véi vi khuén axit lactic, va nd ¢6 qua trinh chuyén hoa tao ra axit lactic dudi dang san pham
cubi chinh cua qua trinh lén men, mdc du nd tao ra it axit lactic hon nhiéu
Lactobacillus. Bifidobacteria ky khi nghiém ngat va thuong dugc tim thiy rat nhiéu trong
rudt gia.

Cac MV dugc tao ra bot vi khuén probiotic 12 quan trong do tao thanh phwong tién
truyén tai thong tin gitra vi khuan probiotic va cac t& bao vat chu xung quanh, chang han
té bao niém mac trong co thé nguoi, vi du t& bao niém mac rudt ctia hé tiéu hoa, niém mac
miéng hodc niém mac &m dao. Do do, cac MV ¢o thé chuyén tiép thong tin, chéng han
thong tin probiotic, tur t& bao vi khuin dén vat chi. Do d6, c6 nhu cdu ting cuong su san

sinh cdc MV trj liéu tir vi khuan probiotic ma co thé duoc st dung trong cac (mg dung
8
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probiotic va diéu tri. D@ liéu thtr nghiém nhu duoc trinh bay & day thé hién ring cdc MV
duoc tao ra boi vi khuén probiotic ¢6 thé téng hop lai cac tdc dung probiotic hodc diéu tri
cuia vi khuédn probiotic nhu dugc minh hoa béi tic dung cua cac MV phén lap duoc dbi vei
tin hiéu dau va nhu dong duong tiéu hoa. Cac MV khong chi tong hop lai cac tac dung ctia
vi khuan probiotic dbi voi tin hiéu dau ma con thue sy hiéu qua hon nhu duge chirng minh
boi kha ning tac dong nhanh hon vi khuén probiotic dan dén khoi phat sém hon tac dung
dugc quan sat. Phat hién nay la cuc ky bt ngo. Dit liéu thir nghiém nhu dugc trinh bay &
day cting cho thdy rang cdc MV tri liéu phan 1ap tir chiing vi khuén probiotic ¢ tac dung
kich thich mién dich va c6 kha ning lam giam céac xytokin ddc hi€u lién quan dén cac bénh
tw mién va ching cling bao v¢ tinh toan ven cua hang rao biéu md. Dit liéu thir nghiém nhur
duoc trinh bay ¢ day cling cho thdy rang viéc san sinh cac MV ¢6 thé dugc gy cam Gng
bang cach xir ly sinh hoc trong qué trinh nudi céy, chang han bing cach thém dich ndi tir
mot chung vi khuan khac vao ching vi khuan probiotic hodc bang cach dong nudi chy vi

khuan probiotic véi vi khuan l1a chung vi khuan khac.

Do d6. sang ché mo ta cac quy trinh ¢ thé duge st dung dé tao ra cac MV tri liéu

va/hodc dé ting su san sinh von ¢6 hodc ndi sinh cac MV tri ligu.

Mot khia canh ciia phuong an dé xudt phuong phap san sinh cac MV tri liéu. Phuong
phap nay bao gdm nudi cdy vi khudn 13 chung vi khuan probiotic trong moi trudong nudi
chy va cho vi khuan nay trai qua xu ly sinh hoc géy cam tng trong qua trinh nudi ciy dé
cam Umg san sinh cac MV tri liéu boi vi khuén. Chung vi khuén probiotic dugc chon tur
nhom bao gom chung Lactobacillus, chung Bifidobacterium va hdn hop cua cac chiing nay.
Xu ly sinh hoc gdy cam tng, theo khia canh nay. dugc chon tir nhém bao gbm dong nudi
cdy vi khuan 1a chung vi khuén probiotic vé6i vi khuén 1a ching vi khuan khéc, nudi céy vi
khudn 1a chung vi khudn probiotic v&i sy ¢ mat ciia moi truong diéu hoa tir vi khuan la
chung vi khuan khic va su két hop cia cac xi Iy nay. Chung vi khuan khac 1a chung

Bifidobacterium va ching vi khuan khac 1a khic v6i chung vi khuén probiotic.

Do do, theo khia canh nay, viéc tao ra cac MV tri liéu bao gdm nudi cay vi khuan
1a chiing vi khudn probiotic va dong thoi kich thich vi khuén san sinh cac MV tri li€u bang
cach cho vi khudn nay trai qua xir ly gdy cam tng trong qud trinh nudi cay d€ cam ang san

sinh cac MV tri liu.
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Cam 0ng san sinh cac MV trj liéu nhu dugc st dung & day bao gém kich thich vi
khuén san sinh cac MV tri licu, bao gdm thic day, ting cuong hodc lam ting san sinh cac
MV tri liéu boi vi khuan. Theo cach khac, hodc ngoai ra, cam Gng san sinh cic MV tri liéu
bao gdm su giai phéng hiéu qua hon cac MV tri ligu tir vi khuén, nho d6 tao ra sb luong
16n hon cua cac MV tri liéu dugc gidi phong boi vi khuan so vé6i khi vi khuén khong duoc
cho trai qua xir Iy gdy cam tng. Theo cach khac hodc ngoai ra, cam Ung san sinh cac MV
tri li€u bao gém su san sinh cac MV tri liéu ¢6 hiéu lyc hon hodc ¢6 hiéu qua hon boi vi
khuén. Trong truong hop nay, cac MV tri liéu dugc tao ra boi vi khuén duoc cho trai qua
xur ly gdy cam mg ¢6 hiéu qua didu tri duoc ting cuong so v6i cac MV dugce tao ra boi vi
khuén khong duoc kich thich, tac 13, vi khuén khong duoc cho trai qua xtr Iy gdy cam tmg.
Do do, xir ly gay cam tng theo cac phuong an co thé duoc st dung dé, ching han, 1am tang
sén sinh cac MV tri liéu & vi khuan 1a ching vi khudn probiotic ma d ¢6 sy sdn sinh von
¢6 hodc ndi sinh cac MV tri liéu nay. Trong truong hop nay, xir ly gdy cam ung day manh
su san sinh MV von ¢6 hodc noi sinh nay cia vi khuén, tao ra nhiéu MV tri liéu hon khi
duoc cho trai qua xir ly gdy cam ang so v6i khi khong dugc cho trai qua xu ly gdy cam
trng. Cam Ung séan sinh cac MV tri liéu cling bao gOm viéc gdy cam ung san sinh cac MV
tri liéu nhu vay & vi khuan la ching vi khuan probiotic ma néu khong thi khong c6 su san
sinh MV dang ké bat ky khi khong dugc cho trai qua xir ly gdy cam (mg. Do d6, cam mg
san sinh cdc MV tri liéu bang cach xir Iy gdy cam Gmg bao gOm ca viéc 1am tang san sinh
cac MV tri li¢u von ¢6 hodc ndi sinh & vi khuan va su san sinh de novo cac MV tri liéu &

vi khuan.

Xir Iy gdy cam Ung 1a, nhu dugc mo ta thém ¢ day, qud trinh xt ly vi khudn gay
cam ung, bao g@)ln viéc lam tdng, su san sinh cac MV tri liéu boi vi khuén. Do do, béng
cach cho vi khuén trai qua it nhat mot qua trinh xur ly gdy cam Gng trong qua trinh nuoi cy
theo cac phuong an khéc nhau, vi khuén nay duoc cai bién hodc duge gy cam tng dé san
sinh cac MV tri lidu.

Viéc nudi ciy vi khuén c¢6 thé dugc thuc hién theo quy trinh nudi céy da biét trong
thiét bi nudi cdy phu hop, hé 1én men hodc binh phan tng sinh hoc bao gdm, nhung khong
chi gi6i han ¢, binh phan (ing sinh hoc thung khudy, binh phan ¢mg sinh hoc lyc ddy khong

khi, binh phan tng sinh hoc s¢i rdng va binh phan tng sinh hoc hé théng nuéi cdy té bao
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10/87



42515

quay (Rotary Cell Culture System - RCCS). T 5t hon, cac didu kién nuéi cdy cu thé dugce

lua chon dua vao ching vi khuan probiotic cu the.

Theo mdt phuong an, mdi truong nudi chy bao gom cac MV tri liéu va vi khuén
probiotic, tic la, huyén phu té bao, duge béo quan, ching han bang cach lam kho va/hodc
dong bang. Céc vi du dién hinh v& 1am kho bao gom siy phun, sdy dong lanh, sdy dong

lanh phun va sdy chan khong.

Huyén phu té bao tuy y ¢6 thé dugc co trude hodc trong qua trinh bao quan dé lam
giam thé tich tong cla huyén phu té bao va cling dé o té bao vi khuén, cac MV fri lidu va

céc hop chit hodc tac nhén khac bét ky trong do.

Chang han, huyén phu té bao c6 thé duoc o dén thé tich twong tmg v6i khoang tir
5 dén 95% thé tich ban dau, ching han 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
75, 80, 85, 90 hodc 95% thé tich ban dau.

Nhiéu phwong phap va quy trinh khéc nhau c¢6 thé duoc sir dung dé c6 huyén phu té
bao. Chang han, huyén phu té bao c6 thé dugc co bing cach loai nude va tiy § cac chét
khéc, ching han céac axit hitu co, dudng va mudi ra khoi huyén phu té bao. Thiét bi loc ma
chu yéu cho nuéce di qua mang loc c6 thé duoc str dung. Qua trinh nay dugc goi la sy tham
thau va c6 thé dugc chay trong cac mo hinh hoat dong khac nhau ching han md hinh tham
thau nguoc, mod hinh tham théu xudi. Theo mot phuong én, viée ¢b ¢6 thé dugc thuc hién
bang cach két tia mau nho st dung hoa chit. Viéc két tia bang hoa chét co thé duoc st
dung dé co huyén phu té bao bang cach bd sung cac dung moi gy bién tinh hodc mudi gy
bién tinh. Cac kiéu thiét 1ap sic ky khac nhau ciing 6 thé duoc st dung dé co va tach cac
mau dau vao theo, chéng han, céc dic tinh hoa hoc va kich ¢& ctua ching. Chéng han, sic
ky rdy phéan (0 hoat dong trén nguyén tic tach cdc mau theo kich ¢®, gitt cic phén tir nho
hon trong cac 16 nhé va loai trir cac phan tir va cac hat 16n hon. Sic ky ion hd trg trong
viéc tach cac phan tr tich dién nhat dinh. Vi dy, sc ky trao dbi anion ¢6 thé duoc su dung
dé khai thac dién tich 4m thuan dugc tim thdy trén mang vi khuén va MV va lién két chiing
v6inén sic ky tich dién duong. Sau do, chung co thé dugc rira giai bang cich ting cudng
do ion cua pha dong xung quanh. Mot k§ thuét c6 khac 1a siéu loc. Siéu loc dua trén cac
twong tac co hoc chtr khong phai hoa hoc. Cac thiét bi loc c6 thé co gidi han trong lugng
phén tt, c6 nghia 1a moi thir trén mot trong luong phan tu nhét dinh dugc giit lai, trong khi

cho di qua cac phin tr va mu6i nho hon, v.v.. Thong thuong cac mang c6 kich thude 16
11
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xac dinh cao duoc st dung. Cac loai thiét bi va quy trinh siéu loc nay cling dugc su dung
trong cac thiét 1ap khéac nhau, chﬁng han nhu loc dong truc tiép (Direct Flow Filtration -
DFF), hoic loc dong tiép tuyén (Tangential Flow Filtration - TFF). Loc dong tiép tuyén
(TEF), con dugc goi 1a loc dong chéo, khac voi cac he théng loc khac & chd chat 16ng dugce
di qua song song voi bo loc, thay vi dugc ddy qua mang theo phuong vudng goc. Phuong
phéap nay dugc vu tién vi kha nang loc lién tuc va hi¢u sudt c6 thé lap lai. Cac hat di qua
mang, chit thim qua, dugc dua sang mot bén, trong khi phén con lai, chét duoc gilr lai,

dugce dua trg lai ngudn cap licu.

Theo mot phuong an, vi khuén duoc cho trai qua xit Iy gdy cam Gng trong qua trinh
nudi cdy dé giy cam ung, bao g6m lam ting cuong, su san sinh cac MV tri lidu va giai
phong cac MV trj liéu nay vao moi trudng nudi chy. Pidu nay c6 nghia 1a cdc MV tri liéu
duoc tao ra boi vi khuan 1a chiing loi khuén sau khi trai qua xir ly gdy cam Umg dugc giai
phong tir vi khuén vao mdi trudng nudi cdy. Ngoai ra hodc theo cach khac, it nhat mot
trong sb cac MV tri liu duoc tao ra boi vi khuén c6 thé duoc lién két voi va/hodc duogc

gdn vao mang t€ bao va/hodc thanh t€ bao cta vi khuan.

Theo mdt phuong an, phuong phap bao g6m phan 1ap cac MV tri liéu tir mdi truong
nudi cdy, vi du, tir huyén phu té bao hodc tr modi trudng diéu hoa. Theo mot phuong an,
viéc phén ldp cac MV tri li€u bao gbm cho moi trudng nudi cy, vi du, huyén phu té bao,

trai qua it nhét mét 1an ly tim & lyc ly tAm tuong dbi duogc chon trong khoéang thir nhit dé
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thu duoc phan dich noi da loai vi khuan, tie la, moi truong diéu hoa, va cho moi truong

diéu hoa trai qua it nhat mot lan siéu ly tdm & luc ty tAm tuong d6i duoc chon trong khoang

thtr hai dé thu dugc cin von chira MV. Khoang th hai 16n hon khoang thur nht.

Lén ly tAm thir nhét hodc it nhdt mot 1an ly tim & lyc ty tAm tuong d6i duge chon
trong khoang thtr nhét duogc thuc hién dé loai té bao séng va cac manh vun 16n ra khoi moi
truong nuoi céy do dé tao ra phf?m can von ma duoc loai bo va phén dich ndi bao g61n cac
MV tri liéu, duoc goi la moi truong didu hoa ¢ trén. Budce thu nhat trong qua trinh phan
1ap ¢co thé bao gdm mdt budc ly tam duy nhét nhung tét hon 1a bao gbm it nhét hai buéc ly
tam dé loai bo vi khuén va cic manh vun 16n mot cach hiéu qua hon. Trong truong hop ¢6
it nhit hai budc ly tam, tAt ¢4 cac budce ¢ thé duoc tién hanh & cing mot luc ly tdm tuong
d6i. Tuy nhién, nhin chung s& hiéu qua hon néu tang luc ly tAm tuong d6i cho moi bude ly
tam tiép theo. Khodng thir nhit 5t hon 1a tir 100 x g dén 50 000 x g, chang han tir 200 x g

12
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dén 25 000 x g, va tot hon 1a tir 500 x g dén 15 000 x g. Chang han, bude ly tim thi nhét
¢6 thé & 4 000 x g véi budce ly tAm thir hai ¢ 10 000 x g. Theo cach khac, mot bude ly tdm
duy nhét & 600 x g ¢ thé duoc st dung. Phén dich noi cling ¢c6 thé, hoic theo cach khac,
duoc cho chay qua mang loc micromet (0,20pum dén 0,50pum, vi du, 0,45um) dé loai bo bét

ky manh vun va/ hodc vi khuan nao con sét lai tir cac qua trinh ly tam.

Sau do, méi truong diéu hoa bao gdm cic MV tri liéu dugce cho trai qua it nhét mot
lan siéu ly tam ¢ luc ty tim tuong ddi duoc chon trong khoang thtr hai dé thu duoc cin von
chira MV. Budc thtr hai ¢6 thé bao gdm mot hodc nhiéu budce siéu ly tim. Trong trudng
hop ¢ nhidu budce siéu ly tam, tAt ca cac bude co thé duoc tién hanh & cing mot luc ly tim
tuwong dbi hoac luc ly thm tuong dbi 6 thé duoc ting 1én nhu da trinh bay & trén. Khoang
thir hai tot hon 1a bang hodc 1én hon 75 000 x g, ching han bang hozc 16n hon 85 000 x g,
t5t hon 1a bang hodc 16n hon 100 000 x g. Chéng han, c6 thé stir dung luc ly tAm tuong d6i

1a 118 000 x g.

Theo mot phuong an, buéc phén lap con bao gom nap moi trudng diéu hoa lén
gradien sacaroza hodc dém sacaroza va ly tdm véi luc ly tdm tuong doi dugc chon trong

khoang thtr hai.

Ngoai ra hodc theo cach khac, mdi truong didu hoa c6 thé dugc loc trude khi siéu
ly tim. Trong truong hop nay, mang loc ¢6 kich co 16 trung binh, ching han, tir 0,20 um

dén 0,50 pm ¢6 thé duoc su dung.

Cac MV tri liéu phan lap dugce ¢o thé duogc bao quan, chéng han béng cach séy kho,
chang han bang sdy phun, say dong lanh, sdy dong lanh phun hodc sdy chan khong, va/hodic
dong kho. Theo mdt phuong an, cac MV tri ligu la 6n dinh sau khi bao bao trong it nhat 1
thang, it nhat 3 thang, it nhét 5 thang hodc it nhat 7 thang.

X ly sinh hoc gy cam tmg dugc chon tir nhém bao gdm dong nudi ciy chung vi
khuan probiotic véi vi khuan 1a ching vi khuan khéc, nudi cdy ching vi khuan probiotic
vl su ¢6 mat cua moi truong didu hoa tr vi khuén 1a ching vi khuén khéc va su két hop
clia céc xt 1y ndy. Ching vi khudn khac t6t hon 1a chung vi khudn probiotic. Chang han,
vi khuén khéc c6 thé 1a ching Bifidobacterium, tot hon 1a ching Bifidobacterium longum,
va tbt hon niva 1 B. longum DSM 32947 va/hoac DSM 32948 (dugc BioGaia AB nop luu
theo Hiép dinh Budapest tai Leibniz-Institut DSMZ-Deutsche Sammlung von

13
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Mikroorganismen und Zellkulturen GmbH (Inhottenstrasse 7B, D-38124 Braunschweig,
Puc) vao ngay 1/11/2018). Cac chung Bifidobacterium dugc lay vi du trén day la ddc biét
httu dung lién quan dén vi khuén 1a chiing Lactobacillus 1am ching vi khuan probiotic, va
cu thé 1a v6i vi khuan 1a chiing L. reuteri, ching han L. reuteri DSM 17938 (duoc BioGaia
AB nop luu theo Hiép dinh Budapest tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (Mascheroder Weg 1b, D-38124
Braunschweig, Dtrc) vao ngay 30/01/2006) va/hoac L. reuteri DSM 32846 (duoc BioGaia
AB nop luu theo Hiép dinh Budapest tai DSMZ-Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (Inhoffenstr. 7B, D-38124 Braunschweig, Duc)
vao ngay 04/07/2018).

Theo mot phuong an cu thé, vi khuén 1a ching vi khuan probiotic c¢6 thé dugc dong
nudi cdy v6i vi khuan 1a ching vi khuén khéc. Theo cach khac hodc ngoai ra, moi trudong
diéu hoa tir vi khuén 1a chung vi khuan khac cling ¢6 thé dugc thém vao moi truong nudi
céy chira vi khuén 1a chung vi khuan probiotic.

Theo mot phuong an, phuong phap nay con bao g0m viéc cho vi khuan trai qua xtr
ly phi sinh hoc gy cam ng trong nudi chy dé cam tng, bao gbm gia ting, su san sinh céc
MV trj liéu boi vi khuén. Do d6, theo phuong an nay, vi khuin duogc cho tiép xuc véi ca

xtr Iy sinh hoc gdy cam tng va xir ly phi sinh hoc gdy cam Umg.

X ly phi sinh hoc lién quan dén xir Iy bang céc thanh phan héa hoc va vat ly khong
séng ma anh huong dén céc co thé séng. Xir 1y sinh hoc lién quan dén xtr 1y bang vat lidu

sinh hoc, vt liéu nay 1a co thé song hodc ¢6 nguon goc tir co the sdng.

Theo mdt phuong an cu thé, xur Iy phi sinh hoc la xu ly bang yéu t gay stress phi
sinh hoc, ttre 1a, x\r Iy phi sinh hoc gy dap Umg stress ¢ vi khuén 1a chiing vi khuan probiotic
khi dugc cho trai qua xtr ly phi sinh hoc trong qua trinh nu6i cdy. Yéu t gay stress phi sinh
hoc, theo mdt phuong an, duge chon tir nhém bao gbm stress oxy héa (Xt ly bang oxy),
stress nhiét do, stress pH, stress tia cuc tim (ultraviolet- (UV) va su két hop cua cac stress
nay.

Xt 1y bang oxy c6 nghia 1a vi khudn duoc cho tiép xic v6i nong do oxy ting. Theo
mot phuong an, nong do oxy ting la nong do khong gy doc ctia oxy. Theo mot phuong

4n cu thé, viéc cho vi khuin trai qua x(r Iy bang oxy bao gom cho vi khuén ky khi chiu oxy
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tuwong doi, vi khuan vi hiéu khi, vi khuan hiéu khi va/hodc vi khuén ky khi tuy nghi tiép
xuc cac nong do oxy tang, tire 13, cdc nong do ting khong gy doc clia oxy, trong qua trinh
nudi cdy dé cam ung san sinh cac MV tri liéu boi vi khuan ky khi chiu oxy tuong doi, vi

khuén vi hiéu khi, vi khuén hiéu khi va/hodc vi khuan ky khi tiy nghi.

Xir Iy bang oxy nhu duoc str dung & ddy khong bao gbm viéc thém céc loai oxy
phan Umg bét ky (reactive oxygen species - ROS), ching han cic peroxit, bao g6m hydro

peroxit, superoxit, hodc cac gbc hydroxyl.

Nong do oxy tang chi nodng do clia oxy trong moi truong nudi céy cao hon nong do
oxy (binh thuong) dugc lua chon la t51 vu, hodc it nhat phu hop dé nuoi cdy vi khuan 1a
chung vi khuan probiotic, tuy nhién khong gy doc cho vi khuin nay. Theo mot phuong
an, nong do khong gay doc cua oxy khong gay ra su chét té bao vi khuin déng ké, c6 nghia
1a vi khuan duoc cho tiép xUc van séng duoc it nhat dén 70%, tot hon it nhét dén 75%, tét
hon nita it nhat dén 80%, chéng han it nhat dén 85% hoic 90%, hodc tham chi la cao hon
50 v6i khi cho vi khuén tiép xuc véi céc ndng do oxy binh thudng. Viéc ting nong do oxy
nay co thé dat dugc khi thém (suc khi) oxy hodc khong khi vao mdi truong nudi ciy theo
mdat hoac nhiéu dot hodc xung, hodc trong mdt khoang thoi gian dai. Theo cach khac hodc
ngoai ra, viéc tang ndng do oxy co thé dat duoc bang cach khudy tron hodc khudy moi
truong nudi céy chtra vi khuan, bao gé)m lam tang luong hoac muc do khuéy tron hoac
khudy moi truong nudi cdy. Nong do oxy, vi du, nong do khong gy doc, co thé thay dao6i
gitra cac chung vi khuén khéc nhau, nhung c6 thé thuong duge dat nam trong khoang tir
0,1 dén 10%. Theo mot phuong an, ndng dod oxy dugc dat ndm trong khoang tir 0,5 dén
2%. Theo mot phuwong an khéc, ndng do oxy duoc dat nam trong khoang tir 2 dén 5%. Theo

mot phuong an khac nira, nong do oxy dugc dat nam trong khoang tur 5 dén 10%.

Mot khia canh cu thé ctia cac phuong dn bao g6m phuong phap san sinh cdc MV tri
liéu. Phuong phép nay bao gbm nuodi cdy vi khuan 1a chung vi khuan probiotic trong moi
trudng nudi cay va cho vi khuén trai qua xir Iy bang oxy hoa trong qué trinh nudi chy dé

cam ng san sinh cac MV tri liéu béi vi khuan.

Do doé. theo khia canh nay cta cac phuong an, su san sinh MV dugc cam Umg, bao
gbém duoc lam ting, & vi khuin bang cach cho ching trai qua xtr ly bang oxy (stress oxy
héa) nhung khong nhét thiét két hop véi viée cho vi khuén trai qua xtt 1y sinh hoc gy cdm

mg bat ky.
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Theo mdt phuong an, vi khuan 1a chung vi khuan probiotic dugc chon tir nhém bao
gdm vi khuan ky khi chiu oxy tuong d6i, vi khuén vi hiéu khi, vi khudn hiéu khi va/hozc
vi khuan ky khi tuy nghi,tt hon 13 tr nhém bao 26m vi khudn hiéu khi va vi khuan ky khi

tuy nghi.

Theo mot phuwong an cu thé, vi khuin duoc chon tr nhém bao g61n ching
Lactobacillus, chung Bifidobacterium va hdn hop cia cac ching nay. Cdc ching
Lactobacillus va Bifidobacterium wu ti€n ¢ thé duoc lua chon trong $b cac vi du minh hoa

duogc mo6 ta dudi ddy vé cac chung vi khuan duoc uu tién.

Stress nhiét do co thé duoc gy ra bang cach ning nhiét do nudi cdy cao hon nhiét
do binh thuong dé nudi cy vi khuén trong binh phan (mg sinh hoc, tic 13, con dugc goi la
stress nhiét do cao. Chéng han, néu nhiét do nuoi céy binh thwong 1a 37°C, nhiét dd nay co
thé duoc tang 1én dén it nhat 1a 42°C, it nhét 1a 43°C, hogc it nhat la 44°C, va t6t hon nira
14 it nhét 45°C, chang han it nhét 1a 46°C, it nhit 1a 47°C, it nhit 1a 48°C, it nhat la 49°C
hodc it nhét 1a 50°C. Thay vi cho vi khuén tiép xuc v6i stress nhiét do cao, vi khuén c6 thé
duoc cho tiép xUc voi stress nhiét do thép, tice la, bﬁng cach ha nhiét do nudi céy Xuéng
thap hon nhiét d§ nudi céy binh thuong. Chang han, nhiét do nuéi cdy c6 thé duoc ha xudng

dén 10°C, chang han 8°C hodc thip hon, 6°C hoic thip hon, hoc 4°C hogc thip hon.

Stress pH c6 thé dugc gay ra bang cach ha do pH ctia mdi truong nudi cy, trong d6
vi khudn duoc nudi Céy, tr do pH binh thuong hoac chuan xuéng do pH axit hoac do pH
axit manh hon. Theo cach khac, vi khudn c6 thé duoc tam thoi léy ra khoi moi trudng nuodi
cdy, va sau d6 duge cho tiép xuc véi stress pH, sau do b6 sung vi khuén da tiép xuc véi
stress pH vao moi truong nudi ciy hodc vao moi trudng nudi cdy méi. Chéng han, d6 pH
6 thé duoc ha tir khoang pH binh thudng 1 6,5 dén 7 xubng do pH bang 2 hoac thap hon.

Stress UV ¢6 thé duoc tao ra béng c4ch cho vi khudn trai qua xu ly UV, vi dy,
bang cach chiéu thang anh sang UV vao trong mdi truong nudi céy chira vi khuan.

Theo mdt phuwong an, phuong phdp nay con bao gbm cho vi khudn tiép xtic v6i tac
nhan gly stress trong qua trinh nudi cy dé cam (mg, bao gdm gia ting, san sinh cdc MV
tri liéu boi vi khuan. Do d6. theo phuong an nay, vi khuan duoc cho tiép xtic véi ca tac

nhén gy stress va xu ly sinh hoc gdy cam tng va/hodc xu ly phi sinh hoc géy cam tng.
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Theo mot phuong an, tic nhan gy stress dugc chon tir nhom bao gdm fructoza;
sucroza; lysozym, vi du, tir tring ga, con dugc bict la muramidaza hodc N-axetylmuramit
glycanhydrolaza; dich nhay, vi du, dugc tinh ché tir rudt lon; B-lactam, vi du, ampixilin, va

hon hop cua cdc tdc nhén nay.

Theo mot phuong dn cu thé, tic nhan giy stress 1a sucroza. Sucroza ¢ thé duoc
thém vao trong qué trinh nuoi cdy vi khuin dé gy cam Umg san sinh MV béi vi khuan nay.
Chéng han, sucroza c6 thé dugc thém vao mdi trudng nudi Céy dé thu duoc néng do cua
sucroza trong khoang tir 0,3% dén 10% trong moi trudng nudi chy, ching han 0,3, 0,4, 0,5,

0,6,0,7,0,8,0,9,1,1,5,2,2.5.3,3,5,4,4,5,5,55,6,6,5.7,7,5, 8, 85,9, 9,5 hodc 10%.

Céc vi du duoc mo ta trén day vé cac xir ly gy cam g ¢6 thé duoc két hop, chang
han két hop nhiéu loai, tirc 14, it nhét hai, x Iy phi sinh hoc, nhiéu loai xir ly sinh hoc, xit
ly bang nhiéu tac nhan gay stress, it nhét mot xur Iy phi sinh hoc va it nhét mot xur 1y sinh
hoc, it nhat mot x{r Iy phi sinh hoc va xtr ly bing it nhat mot tac nhan gy stress, it nhét
mot xir 1 sinh hoc va xt 1y bing it nhat mot tic nhan gdy stress, hodc it nhat mot xt Iy phi

sinh hoc, it nhit mot xt 1y sinh hoc va xtt ly bang it nhat mot tac nhan gay stress.

Khoang thoi gian trai qua xir ly gy cam ung co thé duoc lya chon dya vao loai xir
ly cu thé, chung vi khuén probiotic cu thé va cac diéu kién nudi céy, chéng han loai binh
phan trng sinh hoc. Chéng han, vi khuén c6 thé duoc cho trai qua xu Iy phi sinh hoc trong
10 phat, 15 phat, 30 phat, 45 phat, 1 gio, 1,25 gio, 1.5 gio, 1,75 gio, 2 gio, 2,25 gio, 2,5
gio, 2,75 gio. 3 gio, 3,25 gio, 3,5 gio, 3,75 gio, 4 gio, 4,25 gio, 4,5 gio, 4,75 gio, 5 gio
hodc 1au hon nhu cac vi du minh hoa, nhung khong gidi han & cac vi du nay. Cling ¢6 thé
¢6 khoang thot gian tiép x(ic v4i stress phi sinh hoc 1au hon, ching han qua dém, 12 gio,
18 gi0y, 24 gio, hodc tham chi la 1au hon. Viéc b6 sung tac nhan gy stress c6 thé bao gbém
viéc b sung it nhat mot tac nhan gdy stress mot lan vao moi trudong nudi céy hodc nhiéu
1An, tre 13, it nhét hai 1an. Viéc thém vi khudn la ching vi khuan khac hodc méi truong diéu

hoa tir vi khuan nay ciing ¢6 thé duge thuc hién mot 1an hoac nhiu lan.

Chuing vi khuén probiotic tot hon la ching vi khudn probiotic sinh axit lactic va cu
thé 1a duoc lua chon tir Lactobacillus va Bifidobacterium. Lactobacillus bao g6m mot sd
loai gom L. acetotolerans, L. acidifarinae, L. acidipiscis, L. acidophilus, L. agilis, L.
algidus, L. alimentarius, L. amylolyticus, L. amylophilus, L. amylotrophicus, L.

amylovorus, L. animalis, L. antri, L. apodemi, L. aviaries, L. bifermentans, L. brevis, L.
17
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buchneri, L. camelliae, L. casei, L. catenaformis, L. ceti, L. coleohominis, L. collinoides,
L. composti, L. concavus, L. coryniformis, L. crispatus, L. crustorum, L. curvatus, L.
delbrueckii subsp. bulgaricus, L. delbrueckii subsp. delbrueckii, L. delbrueckii subsp.
lactis, L. dextrinicus, L. diolivorans, L. equi, L. equigenerosi, L. farraginis, L. farciminis,
L. fermentum, L. fornicalis, L. fructivorans, L. frumenti, L. fuchuensis, L. gallinarum, L.
gasseri, L. gastricus, L. ghanensis, L. graminis, L. hammesii, L. hamster, L. harbinensis,
L. hayakitensis, L. helveticus, L. hilgardii, L. homohiochii, L. iners, L. ingluviei, L.
intestinalis, L. jensenii, L. johnsonii, L. kalixensis, L. kefiranofaciens, L. kefiri, L. kimchi,
L. kitasatonis, L. kunkeei, L. leichmannii, L. lindneri, L. malefermentans, L. mali, L.
manihotivorans, L. mindensis, L. mucosae, L. murinus, L. nagelii, L. namurensis, L.
nantensis, L. oligofermentans, L. oris, L. panis, L. pantheris, L. parabrevis, L.
parabuchneri, L. paracasei, L. paracollinoides, L. parafarraginis, L. parakefiri, L.
paralimentarius, L. paraplantarum, L. pentosus, L. perolens, L. plantarum, L. pontis, L.
protectus, L. psittaci, L. rennini, L. reuteri, L. rhamnosus, L. rimae, L. rogosae, L. rossiae,
L. ruminis, L. saerimneri, L. sakei, L. salivarius, L. sanfranciscensis, L. salsumensis, L.
secaliphilus, L. sharpeae, L. siliginis, L. spicheri, L. suebicus, L. thailandensis, L
ultunensis, L. vaccinostercus, L. vaginalis, L. versmoldensis, L. vini, L. vitulinus, L. zeae,
va L. zymae. Cac vi dy uu tién vé ching vi khudn probiotic nhu vy bao gdm Lactobacillus
reuteri, Lactobacillus mucosae, Lactobacillus gasseri va Lactobacillus plantarum. Cac vi
du duoc uu tién hién nay vé chung vi khuan probiotic nhu vy bao gém chung
Lactobacillus reuteris, chéng han Lactobacillus reuteri DSM 17938 va Lactobacillus
reuteri DSM 32846. Céc loai Bifidobacterium dugc uu tién la B. adolescentis, B. breve, B.
longum, B. animalis, B. infantis, B. thermophilum, B. bifidum va B. lactis. Loai
Bifidobacterium dugce uu tién hon 1a B. longum. Cac vi du duge wu tién hién nay vé

Bifidobacterium 1a B. longum DSM 32947 va B. longum DSM 32948.
L. reuteri 14 loai ky khi chiu oxy (theo cach khéc la chiu khi hodc chiu oxy tuong

dbi), tre 14, chi ¢ thé tao ra ATP bing qua trinh 1én men.

Cac khia canh khac cua cc phuong an dé xuét Bifidobacterium longum DSM
32947, Bifidobacterium longum DSM 32948, va ché phém, chéng han cac duoc phém, ché
pham dinh dudng, chét bo sung thuc pham va ché pham probiotic, chira B. longum DSM
32947 va/hoic B. longum DSM 32948. Theo mot phuong an cu thé, vi khuin thudc ching
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vi khudn nay. tirc 13, B. longum DSM 32947 va/hodc B. longum DSM 32948, ¢ dang duoc

lam kho hoéc kho lanh.

Cac khia canh lién quan bao gbm ché pham probiotic chtta vi khuan la ching
Bifidobacterium longum dugc chon tr nhém bao 26m B. longum DSM 32947, B. longum
DSM 32948 va hén hop ctia cac chiing ndy va vi khuén 1a ching vi khuan probiotic khéc,
tot hon 14 chung Lactobacillus, va t5t hon nira chung L. reuteri, va cu thé 1a chung L. reuteri
duoc chon tr nhom bao gém L. reuteri DSM 17938, L. reuteri DSM 32846, va hon hop

cua céac chung nay.

Céc khia canh khéc bao gom cac ché pham probiotic chira chiing vi khuén vi khuan
probiotic, tdt hon 1a ching Lactobacillus, va tot hon nira chung L. reuteri, va cu thé 1a
chung L. reuteri dugc chon tir nhém bao gém L. reuteri DSM 17938, L. reuteri DSM 32846
va hon hop cuia cac chung nay, va moi truong diéu hoa tr ching Bifidobacterium longum
duge chon tr nhém bao p6m Bifidobacterium longum DSM 32947, Bifidobacterium
longum DSM 32948 va hdn hop cta cac ching nay.

Vi khuin ¢6 trong ché pham probiotic theo khia canh trén t6t hon 14 ¢6 trong ché
pham probiotic dudi dang vi khuén kho, chang han vi khuan khé lanh hodc dong kho, phun

kho hoac phun dong kho hodc lam kho bang chan khong.

Vi khuén 12 B. longum DSM 32947 hoiic B. longum DSM 32948 ¢6 mat trong ché
pham probiotic dugc md ta trén ddy co thé duoc cung cap & dang kho, vi du, dong khd (kho
lanh), phun kho, phun dong kho hodc lam kho bang chan khong. Néu cac ché pham nay
con chtra vi khuén thude chung vi khuan probiotic khéc, chang han L. reuteri DSM 17938
va/hodc L. reuteri DSM 32846, thi cac vi khuén nay cling c6 thé dugce cung cép & dang
kho, ching han déng kho (kho lanh), phun kho, phun dong khd hodc lam kho bing chan
khong, trong ché pham.

B. longum DSM 32947 va DSM 32948 da dugc cai bién (dugc lam thich nghi héac
tién hoa) tlr cic chung gbc thong qua qua trinh chon loc nhiéu buéc dé cai thién sinh truéng
va lam giam van @& vé sinh truong khong dong nhét. Do d6, B. longum DSM 32947 va
DSM 32948 thé hién su sinh truong dugc cai thién. Cac ching nay khong c6 trong tu nhién
boi vi ching bi budc phéi tién hoa, tire 1a chung 1a cac chung vi khuan khong c6 ngudn gbc

tu nhién hoac khong c6 trong ty nhién.
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Quia trinh chon loc nhiéu bude Bifidobacterium tir cac mau lam sang bao gém viée
phan 1ap Bifidobacterium phan lap dugc tur cac mau lAm sang trén dia thach MRS. Dé cai
thién sinh truong va lam giam van dé voi su sinh truong khong dong nhét, vi khuén duoc

dua vao quy trinh sau:

1. Cay vach trén dia thach MRS va sau ba ngay nudi cay ky khi & 37°C chon mot

khuan lac c6 sinh truong tot;

2. Nubi céy khuan lac chon dugc trong canh truong MRS va u ¢ 37°C trong céc

diéu kién ky khi;

3. Ldy mau va lap lai bugce 1 va 2 cho dén khi quan sat duoc céc dic tinh mong

muon; va

4. Tao huyén phu vi khuan trong glyxerol 15% va bao quan & -70°C.

Quié trinh xtr ly dugc mo ta trén day da cai thién cd sinh truéng va van dé hinh thai

khuén lac khong dong nhat.

Bang cach cho vi khuén trai qua it nhat mot qué trinh xtr ly gdy cam Umg trong qua
trinh nuéi cdy theo sang ché. vi khuén duoc cai bién va/hodc gdy cam ung dé san sinh, bao
gOm cé ting san sinh, cdc MV tri liéu va ching vu tién giai phong cac MV vao moi truong
nudi ciy. Xir ly gy cam ung nay lién quan dén cac thay dbi vé diéu kién nuéi cdy c6 anh
hudng 16n dén sy san sinh MV boi vi khudn so v6i vi khuan khéng duoc cho trai qua xur

ly gy cam (rng trong qua trinh nudi cdy.

Pé danh gia va/hodc dinh lugng su tang san sinh MV hogc thay d6i hiéu sudt ddi
ctia cac MV duogc gdy cam (g hodc dugc san sinh nho cac xir ly gdy cam tng khéc nhau,
cac phuong phéap khac nhau co6 thé duoc ap dung. Mot lua chon dé dinh luong MV, vi du,
bang thiét bi Nanosight hodic bing cach sir dung phuong phap phan tich té bao theo dong
chay hoac su dung thudc nhudm huynh quang dé nhu¢m mang té bao va nho d6 xac dinh
s6 luong MV. Ching han, huynh quang ¢ thé duoc do (sau khi rira) bang cach sir dung
thiét bi doc dia (va so sanh voi dudng cong chuin). Con mot cach don gian hon 1a thuc
hién so sanh gitra kich thugc vién vén cua phén két tiia hodc vién von sau khi ly tdm hodc
can trong lugng cua céac chit két tha. Kich thudc vién von cang 16n hodc trong lugng vién

von cang cao thi cang c6 nhieu MV. Céac cach khac dé danh gia hi¢u suat cua cac MV la
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danh gia hoat tinh cia cdc MV trong cdc m6 hinh in virro phirc tap hon, chang han nhu

duoc mo ta trong phan vi du thuc hién sdng ché.

Mot qua trinh trao d6i chéat quan trong trong co thé nguoi 1a su chuyén hoéa purin,
trong d6 cac purin dugc chuyén hoa va bi pha v boi cdc enzym cu thé. Mot vi du vé enzym
nhu vy la ecto-5’-nucleotidaza (CD73), 1a 5°-nucleotidaza neo ¢ mang té bao, dugc xem
la mdt enzym chu chdt trong qua trinh tao ra adenosin. Mot s6 vi khuén probiotic ¢6 gen
ma hoa 5’-nucleotidaza va san sinh enzym 5’-nucleotidaza hoat tinh va do do6 ¢ thé tao ra
adenosin. Hoat tinh 5’-nucleotidaza, va nhd d6 qua trinh tao ra adenosin, co thé dién ra
ngoai bao, tuc 1a, tirc la bén ngoai hodc trén bé mat cla vi khuén, do d6 n6 co thé c6 mat
vi du trong dich ndi hodc chit 16ng ngoai bao khac dugce san sinh boi vi khuén. Do do,
enzym 5’-nucleotidaza hoat tinh co6 thé ¢6 mat trén bé mit té bao, vi du, & dang 5°-
nucleotidaza neo ¢ thanh té bao, ngoai bao so véi té bao vi khuén, vi-du, trong dich ndi
va/hodc dudi dang 5°-nucleotidaza lién hop véi mang MV. Két qua 13, trong nhom vi khuan
nay, su tao ra adenosin va/hodc hoat tinh cua 5°-nucleotidaza (EC 3.1.3.5)¢co thé duoc su

dung lam dau chuén dé xdc dinh hiéu suat tao ra MV.

Cac md hinh kha thi khéc, bao gdbm nhung khéng chi giéi han &, cic mo hinh hién
nay dugc st dung dé danh gia hiéu qua loi khuén cta ching vi khuan. Ching han, md hinh
bao gdm cac md hinh in vitro tién 1am sang, trong d6 c6 thé do nhu dong rudt hodc cam
nhan/tin hiéu dau, cho théy, vi dy, nhiing khé chiu dién hinh lién quan dén dau bung & tré
so sinh va cac rdi loan chuc nang tiéu hoa khac. Mot s6 md hinh duoc st dung & day dé
déanh gia cac tac dong tiém 4an ddi voi dau bung ¢ tré so sinh, vi du, cdc md hinh duoc mo
ta trong vi du 1, 3,4, 9 va 10. N6 cling bao gf“nn cic mo hinh kich thich mién dich dua trén
té bao, trong do cac cytokine da chon ¢6 thé duoc danh gid. Mot co ché khic, thong qua d6
vi khuan probiotic phat huy tac dung cua ching. lién quan dén viéc giam tinh thim cla
niém mac, tac la, dé bao vé tinh toan ven ctia hang rao biéu md. Do d6, hidu qua ctia MV
¢6 thé duoc do bing mé hinh in vitro thir thach ETEC (Escherichia coli sinh doc t6 rudt)
¢6 tinh thAm biéu m6. Ngoai ra, cdc md hinh dong vat c6 lién quan c6 thé duge st dung dé
diéu tra tac dong ctia cac xur ly gy cam Umg khéac nhau va cling ¢6 thé danh gia thém cac
tac dong nay trong mot thu nghiém lam sang trén nguoi.

Cac MV trj liéu ¢6 thé, tuy ¥ sau qué trinh bao quan, duoc st dung cho dong vét c6

vi, chang han & dang cdc MV tri liéu dugc phan lap, nhu ché pham probiotic nhu dugc md
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ta thém & dudi day, hodc dudi dang moi truong nudi ciy, moi truomg diéu hoa hodc huyén
phi té bao da qua xu 1y, ching han mdi truong nudi céy kho, bao g6m mdi trudng nudi cy
dong kho (kho lanh), phun kho, phun déng kho hoac sdy kho bang chan khong, mdi truong
diéu hoa hodc huyén phu té bao, tir vi khuén 1a chung vi khuan probiotic va chiing vi khuin

probiotic.

Mot phuong an dé xuét ché pham probiotic gom Vi khuén 1a ching vi khuin
probiotic va cac MV tri liéu duoc tao ra boi chung vi khuén probiotic nay hodc bdi chung
vi khuan probiotic khac. Chung vi khuin probiotic va ching vi khuan probiotic khac dugc
chon tr nhom bao gém ching Lactobacillus, chung Bifidobacterium va hdn hop ctia cac

ching nay.

Theo mdt phuong an, chung vi khuén probiotic hodc ching vi khuén probiotic khac
da duoc cho trai qua xur ly sinh hoc gy cam ung theo cac phuong an. Do do, theo mot
phuong an, cac MV tri li€u trong ché pham probiotic dugc tao ra boi phuong phap san suat
cac MV tri liéu theo cac phuong an. Do dé, theo mot phuong an, ché phdm probiotic nay
bao goém vi khuén 1a chung vi khudn probiotic va vi tai tri liéu duoc tao ra béi chung vi
khuén probiotic ndy hodc bdi ching vi khuén probiotic khéc bang cach cho vi khuén 14
chung vi khuan probiotic hodc ching vi khuén probiotic khac trai qua xt 1y sinh hoc gay
cam Gng trong qua trinh nuoi chy dé cam tmg san sinh vi tui tri liéu boi vi khudn. Ching
vi khuén probiotic va ching vi khuén probiotic khac duge chon tir nhém bao gom ching
Lactobacillus, chung Bifidobacterium, va hdn hop cua cac ching nay. Xir 1y sinh hoc gdy
cam \rng dugc chon ti nhom bao gbm dong nuodi céy vi khuan nay véi vi khuan 1a ching
vi khudn khac, nudi cdy vi khuan véi sy c6 mat ciia moi truong diu hoa tir vi khun 1a
chung vi khuan khic va su két hop cua cac xu Iy nay. Ching vi khuan khéc 1a ching
Bifidobacterium va chung vi khuin khéc 1a khac v6i chung vi khuan probiotic va chiing vi

khuén probiotic khac.

Theo mot phuong an, cac MV tri lidu dugce phan 1ap tr vi khuén 1a ching vi khuan
probiotic, ching han duge mo ta trong phan trén bang cach cho vi khuén trai qua xur ly gy
cam Ung trong qud trinh nuoi céy va sau d6 phan lap cac MV tri liéu tir m6i truong nudi
ciy. Cac MV tri liéu phan lap dugc sau d6 co thé duoc bd sung vao vi khuan phén lap duoc
la cing mdt chung vi khuan probiotic dugc st dung dé san sinh cac MV tri liéu. Trong
truong hop nay, ché pham probiotic bao g6m hon hop cua vi khuan phén 1ap 12 ching vi
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khuan probiotic va cac MV tri liu phan 1ap tir vi khuan 1a ching vi khuan probiotic. Theo
mot phuong an khac, ché pham probiotic nay bao ¢dm vi khuan 1a chiing vi khuén probiotic
thir nhit va cac MV tri liéu phén 1ap tir vi khuan la ching vi khuan probiotic khic, thir hai.
Trong truong hop sau, ¢6 thé két hop cac dic tinh hodc tinh chit cua céc ching vi khuan
probiotic khac nhau bang cach tron vi khuén phan lap 1a ching vi khuan probiotic v&i cac
MV tri liéu phan lap tur vi khuan 1a ching vi khuan probiotic khéc. Cling c6 thé ¢6 ché
pham probiotic gdm vi khuan la chung vi khuén probiotic thir nhit va cac MV tri lidu tr vi
khuén 1a chung vi khudn probiotic thi nhét va cac MV tri liéu phan 13p tr vi khuan la ching
vi khuan probiotic khac, th(r hai. Theo mét phwong dn khac, ché pham probiotic nay bao
gbm hdn hop cta it nhit mét ching vi khuan va cac MV tri liéu tur bat ky trong sb it nhat

mdt chung vi khuan hodc dugc san sinh béi chung vi khuén khac.

Vi khuin c6 trong ché phdm probiotic theo khia canh trén t6t hon 14 ¢6 trong ché
pham probiotic duti dang vi khuin khé, ching han vi khuén kho lanh hodc dong kho, phun
kho hodc phun dong kho hoac lam kho bang chan khéng.

Nhu dugc mo ta trude trong ban mo td, chung vi khuan probiotic t6t hon 1a chung
vi khuén probiotic sinh axit lactic (ching han Lactobacillus), ching han chiing probiotic
Lactobacillus reuteri, va tdt hon ntta 1a L. reuteri DSM 17938 va/hodc L. reuteri DSM
32846.

Dt liéu thtr nghiém dugc trinh bay ¢ day thé hién réng cac MV tri liéu, duoc tao ra
va phén 1dp tu chung vi khuén probiotic, khéng chi ¢6 thé tong hop lai c4c tac dung c¢6 loi
trén nhu dong duong tiéu hoa va tin hiéu dau cta vi khuén san sinh MV vi khuén probiotic.
Quan trong la, caic MV tri liéu nay thuc té ¢6 hiéu qua hon chinh cac vi khuén probiotic,
nhu dugce chimg minh nho sy khéi phét tac dung c6 loi nhanh hon nho cac MV tri liéu so
v6i vi khudn. D liéu thir nghiém nhu duge trinh bay ¢ day cling thé hién rang cic MV tri
liéu phén lap tu chung vi khuan probiotic ¢6 tac dung kich thich mién dich. Cac MV c6 thé
lam giam cac xytokin ddc hiéu lién quan dén cac bénh tu mién, va chung ciing thé hién bao
vé tinh toan ven cua hang rao biéu mé. Dit lidu thir nghiém da cho théy réng cac MV tri
liéu theo cac phuong 4n ¢o6 thé duoc sir dung dé tc ché, diéu tri hodc ngin nglra cc bénh
hodc roi loan khac nhau ma trude dé da duge thé hién la bi (e ché, diéu tri hodc ngdn ngua
béng cach su dung vi khuan probiotic. Theo céch twong tu, cic MV tri liéu, khi dugce dung
cho dong vat ¢6 vu, ¢o thé dugc mong mudn tao ra cac tac dung dic hiéu va/hodc chung
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tuong tu, va cling cé thé 1a cac tac dung duoc cai thién, so véi vi khuin probiotic khi dugc
dung cho ddi tugng, chang han dong vét c6 vu bat ky. Dit liéu thir nghiém nhu dugc trinh
bay ¢ day cling cho thdy rang viéc san sinh cdc MV ¢6 thé duoc gy cam ung bang xur ly
sinh hoc trong qué trinh nuoi cdy, chang han bang cach thém dich ndi tr mot ching vi
khuin khéc vao ching vi khuan probiotic hogdc bang cach thém té bao vi khuan tir chiing
vi khuan khac vao ching vi khuan probiotic trong qué trinh nudi chy (con goi la ddng nuodi
cdy). Xir ly sinh hoc gy cam tng nhu vdy tao ra cac MV ¢6 hi€u qua hodc hi¢u lyc hon
trong cac md hinh khac nhau so véi cac MV tu cac ché pham vi khuan khong duoc giy

cam rng hodc khong duoc kich thich.

Su khoi phat cac tac dung ¢6 loi nhanh hon nhu dugc théy boi cac MV tri li€u cé
thé dugc st dung trong ché pham probiotic theo cac phuong 4n dé dat duoc tac dung diéu
tri kéo dai khi dugc dung cho dong vét c6 vu. Do do, cac MV tri ligu trong ché phim
probiotic gay ra hodc tao ra tac dung sém & dong vét ¢6 vi do sy khoi phat nhanh hon cua
chung, trong khi d6 vi khuan 1a ching vi khuén probiotic chira trong ché pham probiotic
gy ra hodc tao ra tic dung mudn hon nhung thuong kéo dai. Hon nira, cac MV tri liéu
cling c6 thé tao ra tic dung diéu tri ting cudng so v6i tdc dung diéu tri gy ra boi vi khuén
1a ching vi khuén probiotic. Diéu nay c6 nghia la ché pham probiotic theo cic phuong dn

dat dugc cac tac dung diéu trj cai thién déng ké so véi chi stir dung vi khuén probiotic.

Noi cach khac, ché phém chira c4 té bao vi khuan probiotic va cac MV tri li€u tao
ra céc loi ich cao hon ché pham chira té bao vi khuén probiotic hodc MV ctia chinh ching.
Trong ché pham chtra ca té bao vi khuan probiotic va cdc MV tri liéu, su khoi phat céc tac
dung c6 lgi nhanh hon, nhu duoc quan sat voi cac MV tr1 liéu duoc Kkét hop véi cac tac
dung kéo dai cua té bao vi khuan probiotic dé cai thién ché phdm probiotic vé mat khoi
phat nhanh va tac dung diéu tri kéo dai khi duoc dung cho déi tuong, chéng han dong vat
co vu.

Do dé. mot khia canh cia cac phuong an li€n quan dén ché phim probiotic g06m
thanh phan téc dong nhanh ¢ dang cac MV tri liéu tir vi khuén la chiing vi khudn probiotic.
Chung vi khuan probiotic duoc chon tir nhom bao g6m ching Lactobacillus, ching
Bifidobacterium va hdn hgp cia cac ching nay. ché pham probiotic nay con bao gbm thanh
phén tac dong cham, hodc kéo dai & dang vi khuén 1a ching vi khudn probiotic san sinh
MYV hodc chiing vi khuén probiotic khac. Chung vi khuan probiotic khic dugc chon tir
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nhém bao gdom ching Lactobacillus, ching Bifidobacterium va hon hop clia cac chiing nay.
Do d6, thanh ph?m tdc dong nhanh va thanh phén tac dong cham cung nhau tao ra sy khoi

phét sém, dugc cai thién va hi¢u qua diéu tri kéo dai khi dugc dung cho doi tuong.

Theo mot phuong an, chung vi khuén probiotic hodc chiing vi khuén probiotic khic
da dugc cho trai qua xir 1y sinh hoc gdy cam tng theo cdc phuong an. Do do, theo mot
phuong an, cac MV tri liéu trong thanh phén tac dong nhanh cta ché pham probiotic duoc
san xudt bang phuong phéap san xuét cac MV tri lidu theo cac phuong én. Do do, theo mot
phuong én ché pham probiotic ndy bao gbm thanh phan tac dong nhanh ¢ dang vi tui tri
liéu dugc tao ra boi vi khuén la chung vi khuan probiotic bang cach cho vi khuan trai qua
xtr Iy sinh hoc gy cam tng trong qud trinh nudi cdy dé cam Umg san sinh vi tui tri liéu boi
vi khuan. Chung vi khuén probiotic dugc chon tir nhém bao gom ching Lactobacillus,
chiing Bifidobacterium, va hdn hop cua céc chung nay. Xt 1y sinh hoc gy cam ung duoc
chon tr nhom bao gom dong nudi cy vi khuin nay véi vi khuén 14 ching vi khuan khac,
nudi cdy vi khuén véi su c6 mat ctia moi truong diéu hoa tir vi khuén 1a chung vi khuan
khac va su két hop ctia cdc xtr ly nay. Mot ching vi khuén khéc 1a chung Bifidobacterium
va mot chimg vi khuén khéc 14 khac v6i chiing vi khuan probiotic. Ché phim probiotic nay
con bao gom thanh phan tac dong chdm & dang vi khuan 14 ching vi khuan probiotic hodc
ching vi khuédn probiotic khac. Chung vi khuan probiotic khac duge chon tir nhém bao
gbm chung Lactobacillus, ching Bifidobacterium, va hdn hop cta céc chung nay. Ching
vi khudn probiotic khac 1a khdc véi ching vi khuan khac. Thanh phan tic dong nhanh va
thanh phﬁn tic dong cham cung nhau tao ra hi€u qua diéu tri kéo dai khi dugc dung cho

doi tuong.

Theo mdt phuong an, thanh phan tac dong nhanh c6 su khaoi phat tdc dung diéu tri
sém hon ¢ doi tuong so v6i thanh phan tac dong cham. Do d6, nhanh va chim lién quan
dén thanh phén tac dong nhanh va thanh phan tic dong chim xdc dinh sy khoi phat tdc
dung diéu tri tuong dbi khi duoc giy ra boi cac thanh phan nay. N6i cach khac, thanh phan
tac dong nhanh la thanh phan c¢6 tac dong nhanh hon hodc nhanh hon so véi thanh phan tc
dong cham, co thé duoc xem 1a thanh phén c6 tac dong chdm hon hodc chdm hon khi so
v6i thanh phén tac dong nhanh vé mit tao ra tac dung diéu tri & d6i tuong.

Theo mdt phuong an, thanh phan tdc dong nhanh ¢ dang cac MV tri liéu phan lap

tir vi khuén 1a chung vi khuan probiotic.
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Phan ban luan duogc trinh bay trén diy lién quan dén viéc st dung cung mot chung
vi khuan probiotic hodc cac chung vi khuan probiotic khic nhau doi véi cac MV tri li€u va

vi khuén cling 4p dung cho phuong an nay.

Cac ché pham probiotic theo cac phuwong an ¢6 thé dugc st dung lam thudce va cu

thé duoc su dung trong viéc diéu tri roi loan ti€u hoa.

M0t khia canh ctia cac phuong an xdc dinh ché pham probiotic gbm vi khuan 1a
chung vi Kkhuén probiotic va cac MV tri liéu duoc tao ra bdi ching vi khuin brobiotic hodc
b&i chung vi khuan khic dé str dung lam thude va cu thé 1a dé str dung trong diéu tri dau
bung. Mot khia canh cua cac phuong dn con xéac dinh ché pham probiotic gdm thanh phan
tac dong nhanh va thanh phén tac dong cham dugc mo ta trén day dé str dung lam thudc va

cu thé 1a dé su dung trong diéu tri dau bung.

Theo mot phuwong an. dau bung la dau bung ¢ tré so sinh (con dugc goi la dau bung

& tré nho).

Cac khia canh khac cia céc phuong an xéc dinh ché pham probiotic chita vi khudn
la ching vi khuan probiotic va cac MV tri liéu duoc tao ra boi ching vi khuan probiotic
hodc béi chung vi khuan khac hodc ché phdm probiotic chira thanh phan tic dong nhanh
va thanh phén tac dong cham dé sir dung trong diéu tri bénh duge chon tir nhém bao gom
bénh hodc rbi loan tiéu hoa ¢ tré so sinh va tré nho, réi loan gay dau ¢ dudng tiéu hoa, bénh

mat xuong, bénh nha chu, va su két hop céc roi loan hoédc bénh nay.

Cac MV tri liéu c6 thé duge san sinh boi vi khuan 1a cing mot ching vi khuan
probiotic nhu dugc bao gdm trong ché pham probiotic. Theo cach khac hodc ngoai ra, cac
MV tri liéu co thé duoc san sinh béi vi khuén 1a ching vi khuén probiotic khac voi vi khuén
duoc bao gdom trong ché pham probiotic.

Theo mdt phuong an, vi khuan 14 ching vi khudn probiotic trong ché pham probiotic
da duoc cho trai qua xu ly sinh hoc gdy cam tng theo cac phuong an.

Cac MV tri liéu phan lap tur vi khuén la chung vi khudn probiotic ¢6 thé duoc sir
dung trong diéu tri dau bung, chang han dau bung ¢ tré so sinh. Ching vi khuan probiotic
duoc chon tir nhém bao gdm ching Lactobacillus, chung Bifidobacterium va hon hop cua

cac chung nay.
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Céac phuong an lién quan dén cac MV tri licu phan 1ap tir vi khudn 1 chiing vi khuan
probiotic ¢ thé duoc str dung trong diéu tri bénh duoc chon tir nhém bao g@)m bénh hodc
roi loan tidu héa & tré so sinh va tré nho, r6i loan gy dau ¢ duong tiéu hoa, bénh mat
xuong, bénh nha chu, va su két hop cac r6i loan hodc bénh nay. Chung vi khuén probiotic
duoc chon tir nhém bao gdm ching Lactobacillus, chung Bifidobacterium va hon hop cia

cac chung nay.

Cac MV tri liéu tot hon 1a tir chung Lactobacillus reuteri va thdm chi tdt hon nita 1a

tir Lactobacillus reuteri DSM 17938 va/hodc Lactobacillus reuteri DSM 32846.

Céc MV tri lidu phan lap duoc hodic cac MV trj lidu trong ché pham probiotic tét
hon 14 duoc tao ra boi vi khuan 1a chiing vi khuén probiotic dugc cho trdi qua x& ly sinh
hoc gay cam Gng nhu dugce boc 16 ¢ day. Mot phuong an d& xudt vi tai tri liéu phan lap
duoc tir vi khudn 1a ching vi khuan probiotic duge cho trai qua xir ly sinh hoc gy cam
(g trong qua trinh nudi céy dé cam Ung sin sinh vi tai tri liéu boi vi khuén. Chung vi
khuan probiotic duoc chon tir nhom bao gbm chiing Lactobacillus, chung Bifidobacterium,
va hon hop ctia cdc ching nay. Xir ly sinh hoc gy cam tng dugce chon tir nhom bao gbém
ddng nudi cdy vi khudn nay véi vi khudn 1a chiing vi khuén khéc, nudi cdy vi khuan véi su
¢6 mat ctia moi truong diéu hoa tir vi khuén 1a chung vi khudn khac va su két hop cia céac
xtr ly nay. Chung vi khuén khac la chung Bifidobacterium va trong d6 ching vi khuan khéc

1a khac vai ching vi khuan probiotic.

Theo mot phuong an, ché pham probiotic va/hogdc cac MV tri liéu c6 thé duoc sir
dung theo céch khéc dé diéu trj rdi loan tiéu hoa. TSt hon, rdi loan tidu héa 1a roi loan chirc
nang duong tiéu hda duge chon tr nhom bao gbm r6i loan chirc nang thuc quén, chang han
nhu ¢ chua chirc nang, dau nguc chirc ndng c6 ngudn gbc thue quan, khé nudt va vuéng
hong chirc nang; rdi loan chirc nang da day-té trang, chang han nhu kho tiéu chtrc nang,
nudt hoi, ¢ hoi qua muc khong xac dinh, budn nén vo can man tinh, ndn chirc ning, hoi
ching non co6 chu ky va hoi chirg nhai lai; réi loan chirc nang rudt, chang han nhu hdi
chtmg ruot kich thich (irritable bowel syndrome - IBS), tdo bon chirc néng, ti€u chay chire
nang va r6i loan chirc ning rudt khong xac dinh; hoi chimg dau bung chirc nang, chéng han
nhu dau bung chtrc nang (functional abdominal pain - FAP), rdi loan chirc nang tai mat va
co vong Oddi, chang han nhu rbi loan chtrc nang tai mét, réi loan chirc nang co vong mat
Oddi va roi loan chirc nang co vong tuy Oddi; r6i loan chirc nang hiu mon truc trang, chang
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han nhu dai tién khong tu chu chtc nang, dau hau mon truc trang chirc ndng va roi loan
chirc ning dai tién; roi loan chirc ning tiéu hoa ¢ tré em, chang han nhu ndn tré ¢ tre so
sinh, hdi chung nhai lai ¢ tré so sinh, hdi ching nén theo chu ky ¢ tré so sinh, ti€u chay

chirc nang, ching kho tiéu ¢ tré so sinh va tdo bon chirc nang.

Theo mdt phuong an cu thé, rdi loan tiéu hoa duge chon tir nhém bao gdm rdi loan
nhu dong duong tiéu hoa, chimg dau & duong tiéu hoa, dau bung, hdi ching rudt kich thich,

va chtrng tdo bon.

Theo mdt phuong an, réi loan hodc bénh duong tiéu hoa ¢ tré so sinh va tré nho 1a
roi loan hodc bénh dudng tiéu hoa & tré so sinh, chéng han r6i loan chtrc nang hodc bénh
duong tiéu hoa ¢ tré so sinh. Theo mot phwong an cu thé, roi loan hodc bénh dudng tiéu
héa & tré so sinh duoc chon tir nhém bao gdm rdi loan nhu dong dudng tiéu hoa ¢ tré so
sinh, chirg dau & duong tiéu hoa & tré so sinh, dau bung ¢ tré so sinh, hdi ching rudt kich
thich & tré so sinh, khong dung nap thirc an ¢ tré so sinh, chirg tdo bén & tré so sinh, chung
tiéu chay & tré so sinh, chimg ndn tr¢ & tré so sinh, hoi chiing nhai lai ¢ tré so sinh, ching
kho dai tién ¢ tré so sinh, chimg tdo bén chirc ndng ¢ tré so sinh va sy két hop céc r6i loan

hodc bénh nay.

Theo phuong 4n cu thé khéc, roi loan hodc bénh duong ti€u hoa & tré so sinh dugc
chon tir nhom bao gdm dau bung & tré so sinh hodc khong dung nap thirc n ¢ tré so sinh
va su két hop céc roi loan hodc bénh nay.

Theo phuong 4n cu thé khac, rdi loan hodc bénh duong tiéu hoa ¢ tré so sinh 1a roi
loan nhu dong duong tiéu hoa ¢ tré so sinh, tot hon 1a ching tdo bén ¢ tré so sinh va/hodc
chimng tiéu chay & tré so sinh va su két hop cac roi loan hodc bénh nay.

Theo phuong 4n cu thé khac, rdi loan hodc bénh duong tiéu hoa ¢ tré so sinh la roi
loan nhu dong dudng tiéu hoa ¢ tré so sinh va/hodc dau bung & tré so sinh.

Theo mdt phuong an, roi loan hodc bénh duong tiéu héa ¢ tré so sinh hodc tré nho
1a r6i loan hodc bénh duong tiéu hoa & tré em, chang han ro6i loan chirc nang hodc bénh

duong tiéu hoa ¢ tré em.

Theo mét phuong an cu thé, rdi loan hodc bénh duong tiéu héa & tré nhé duge chon

tir nhém bao gdm chimg non & tré em, hoi chimg nhai lai 6 tré em, ti€u chdy chic nang ¢
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tré em, chung kho dai tién ¢ tré em, chimg tdo bon chie nang & tré em, va sy két hop cac

roi loan hodc bénh nay.

Theo phuong 4n cu thé khac, roi loan tiéu hoa ¢ tré em dugc chon tir nhém bao gém

chirng non ¢ tré em, chimg kho dai tién ¢ tré em, va su ket hop cac roi loan nay.

Theo mot phuong an, r6i loan dau & duong tiéu hoa duge chon tir nhém bao 20m
chimg dau bung chtc ning (FAP), dau quin bung, dau bung tdi phat thuong xuyén

(frequent recurrent abdominal pain - FRAP), va su két hop céc rdi loan nay.

Theo mot phuong an, bénh mét xuong duge chon tir nhém bao gbm chiing loang

xuong, chimg thiéu xuwong, va su két hop cac bénh nay.

Theo mot phuong an, cac ché pham probiotic dé str dung trong diéu tri chimg loang

xuong hodc ching thiéu xuong.

Theo mdt phuong an, bénh nha chu dugc chon tir nhém bao gbém viém nha chu,

viém lgi va su két hgp cac bénh nay.

Theo mot phuong an khac, cac ché pham probiotic dé str dung trong diéu tri hozic

viém nha chu.

Theo phuong an cu thé hon, r6i loan nhu dong duong tiéu hoa duge chon tir nhom
bao gdbm chudng bung, tdc nghén tai phat, dau quin bung, tdo bon, bénh trao ngugc da day
thuc quan, non tai phat, kho chira, tiéu chay, bénh viém rudt (IBD), dai tién khong tu chu,

dau bung tai phat thuong xuyén (FRAP), n6n tré hodc khong dung nap thirc an

Céac phuong an ciing lién quan dén viéc st dung ché phém probiotic hodc cac MV
tri liéu phan lgp tor chung vi khudn probiotic 1am thude va dé san xuét thudc ding dé diéu
tri r6i loan tiéu hoa.

Cac phuong an con bao gbm phuong phép trc ché, diéu tri hodc ngdn ngira 16i loan
tiéu hoa. Phuong phap nay bao gdm viéc st dung ché pham probiotic hodc cac MV tri liéu
phéan 1dp tu chung vi khuén probiotic cho dbi tugng dé tic ché, diéu tri hodc ngan ngira rdi
loan tiéu hoa.

D liéu thir nghiém nhu dugc trinh bay ¢ day cling thé hién réng cac MV tri liu

phén 1ap tu chung vi khuén probiotic ¢ tac dung kich thich mién dich va c6 kha nang lam
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giam sy tiét IFN-y va IL-17A. Ciing nhan thay ¢6 tic dung lam ting su tiét I1L-6. Do do,
cac MV tri liéu nay co thé duoc su dung lam céc chét diéu bién mién dich & nguoi.

Céc ché pham probiotic theo sang ché va/hodc cac MV tri liéu theo sang ché co thé
duogc sur dung dé 1am giam hoac ha thép lugng xytokin IFN-y va/hodc IL-17A khi duoc
ding cho déi twong. Do do, cac ché phdm probiotic va/hodc cac MV tri liéu ¢6 thé duge str
dung dé rc ché, diéu tri hodc ngin ngira cac bénh dic trung boi su biéu hién bét thuong
cua IFN-y va/hoac IL-17A bao gém c4ac bénh viém, bénh tu viém va bénh tu mién. Theo
mot phuong an cu thé, cac bénh viém, bénh tu viém va bénh tu mién duogc chon tir nhém
bao gém SLE. MCTD, RA, SS, DM, SSc, MS, bénh vay nén, bénh mét xuong, chirng lodng
xuong, chung thiéu xuong, viém nha chu, viém loi, bénh thiéu co, ching suy mon, ching
suy dinh dudng va di ung, chang han AD, AR, va suyén, cling nhu chimg khong dung nap
thire dn va di ung.

Céac ché phém probiotic theo sang ché va/hodc cac MV tri liéu theo sang ché ¢ thé
duoc sir dung dé 1am tang su tiét xytokin IL-6 khi dugc dung cho d6i tuong. IL-6 1a xytokin
nhiéu tac dong ¢ nhiéu chirc nang trong co thé. Hau hét cac chirc ndng va quy trinh nhu
vay c6 lién quan dén cac phan Umg viém, tuy nhién, cac chirc nang va phan ng nay rit
quan trong d6i v6i, vi dy, viée bao vé chdng lai céc tic nhan gy bénh. Tuy nhién, cac qua
trinh tién viém trong co thé phai duoc can bang tét va L. reuteri DSM 17938 cling da duoc
mb ta 1a 1am ting sb luong té bao T diéu hoa (vi du: Liu, Y., Fatheree, N.Y ., Dingle, B.M.,
Tran, D.Q., & Rhoads, M (2013). Lactobacillus reuteri DSM 17938 1am thay doi tn suét
ctia t& bao T diéu hoa Foxp3+ trong rudt va hach bach hLlyét mac treo rudt trong viém rudt

hoai tir thir nghiém. PloS One, 8(2), €56547. http://doi.org/10.1371/journal . pone.0056547).

Su tang biéu hién cta IL-6 két hop voi tan suit té bao T didu hoa cao hon c6 thé 1a mot
c4ch dé 1am cho hé thdng mién dich canh giac hon va cai thién kha ning bao vé chéng
nhiém trung ma khong lam tang nguy co viém. Do dé, cdc ché pham probiotic va/hoidc céc
MYV tri liéu co thé duge sir dung dé can béng cac qua trinh chéng viém va tién viém cia hé

mién dich.

Escherichia coli sinh doc t& rudt (ETEC) 1a mot loai E. coli va mt trong cac vi
khuan hang dau gay ra bénh tiéu chay ¢ cac nudc dang phat trién ciing nhu 1a nguyén nhan
phd bién nhét ctia bénh tidu chay & khéach di du lich. Udc tinh ¢6 khoang 157.000 ca ti

vong mdi nam, hau hét 14 tré¢ em do ETEC. Cac diu hiéu chinh ctia ETEC 1a su biéu hién
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cia mot hodc nhiéu doc t6 rudt va sy xudt hién cua tiém mao dugc dung d€ gan vao cac té

bao rudt cua vat chu.

Dir liéu thir nghiém nhu dugce trinh bay ¢ day thé hién rang cac MV tri liéu phan 1ap
tir chung vi khuan probiotic d bao vé tinh nguyén ven cua hang rao biéu mo khoi tac dung
gdy ton thuong ctia ETEC, day 1a md hinh dé nghién ctu anh hudéng cta tinh thAm biéu
md. Chire ning chinh cia hang rao dudng rudt la diéu hoa su hép thu cac chit dinh dudng,
chét dién giéi. va nude tir long ng rudt vao hé tuan hoan va mit khac, dé ngan chin su xam
nhap cta cac vi sinh vt gy bénh va cac chét doc hai vao hé tuan hoan, do d6 mot hang
rdo nguyén ven la can thiét dé c6 dugc mot tinh trang khoe manh. Hang rao duong rudt bi
pha hiy c6 lién quan dén mot b bénh va tinh trang khac nhau, chéng han nhu hdi ching
rudt kich thich (IBS), bénh Crohn, trdm cam, rdi loan pho tu ky, bénh tui thira, viém nha

chu, thiéu xuong va lodng xuong.

Ciing ¢6 béo cdo ring nhiing thay d6i & hang rao rudt c6 thé 1a dong luc chinh cta

mot s& ddu hiéu suy mon (Bindels et al. (2018)).

Tinh toan ven ctia hang rao biéu moé khong chi quan trong trong rudt, mot hang rao
nguyén ven cling quan trong trong khoang miéng, chang han. Biéu mé nuéu la tuyén phong
th du tién trong khoang miéng chong lai su tdn cong clia vi sinh vat. Néu bi phé v&, vi
khudn s& tiép cén tdp thé vao md lién két bén dudi, didu nay c6 thé din dén viém va pha
hiy bd may gin két ctia rang (DiRienzo (2014)). Do do, céac ché pham probiotic va/hoic
MV tri licu ¢c6 thé duoc st dung dé rc ché, diéu tri hodc ngin ngira cdc bénh hodc tinh
trang gy ra sy pha v& tinh toan ven cua hang rao biéu md, tirc 1a réi loan chiic nang hang
rao biéu md, bao gém IBS, bénh Crohn, suy mon, thiéu xuong, lodng xuwong, viém o1,
viém nha chu, trim cam, rdi loan phé tu ky, bénh tai thua va/hodc trc ché, diéu tri hodc
ngan ngira nhiém ETEC va trc ché, diéu tri hodc ngin nglra bénh tiéu chdy va/hodc bénh

tiéu chay ¢ khach du lich do ETEC hodc vi khuén giy bénh khac gy ra.

Su khai phat nhanh hon tic dung y té hodc loi khuan nhu duoc théy bdi cac MV tri
lidu so vi vi khudn probiotic ¢6 thé 1a hitu dung dé diéu tri cho cdc dbi tugng mac bénh
hodc r6i loan, ché“ing han rdi loan tiéu hoa, bénh viém, bénh ty viém hodc bénh tu mién, rdi
loan chirc ndng hang rao biéu md, nhiém ETEC, bénh tiéu chay va/hodc bénh tiéu chay &
khéch du lich. Diéu nay c6 nghia la béng cach sir dung cac MV tri liéu hoac ché phém

probiotic g&n cac MV tri liéu nay, cé thé thu duoc su khoi phat tac dung diéu tri, chéng
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han tac dung y té hoic loi khudn nhanh hon so v6i chi str dung vi khuan probiotic. Thoi

gian khoi phat cic tac dung y té hoac loi khuan khic nhau nhu duge thiy bdi cac MV tri
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liéu va vi khuan probiotic cling ¢6 thé dugc sir dung nhu duge dé cdp trong phén trén dé

dat dugc tac dung y té hoac loi khuan kéo dai ¢ d6i tuong. Do do, cdc MV tri liéu duge
dung cho d6i tuong s& gép phan vao tac dung diéu tri nhanh hodc tirc thoi & dbi tugng,
trong khi do néu st dung vi khudn probiotic, theo cch riéng r& hodc cung véi cic MV tri
liéu, cho déi tuong s& gop ph?m vao tac dung diéu tri chdm hon hodc chim & aé6i tuong.
Két qua 1a, bang cach sir dung ca cac MV tri ligu va vi khuan probiotic, hodc theo céch
riéng r&€ hodc cung nhau, cho dé6i tuong, co thé thu duoc tac dung y té hodc loi khuén kéo

dai, tirc la ca tirc thi va cham.

Céch thire str dung va dang bao ché thich hop cta ché pham probiotic hodc cac MV
tri li€u ¢co thé duoc lua chon dua vao bénh hodc roi loan. Cach thirc st dung uu tién la theo
duong miéng. Céc cach thirc sir dung khac bao gom qua miii, trong mat, khu tri hodc mot
s6 hinh thtre dung tai chd cho da, truc trang, mii, mit, am dao hodc nudu ring, hodc tiém

tinh mach, tiém dudi da hodc tiém bép.

Lidu dung thich hop cua ché phém probiotic hodc cac MV tri liéu nhu dugc xac dinh
¢ day co thé duoc lua chon dé dang tuy thudc vao bénh hodc roi loan can diéu tri, cach
thirc str dung va dang bao ché lién quan. Vidu, liéu dung va ché do dung duoc lua chon dé
dam bao rang cac MV tri liéu hoidc ché pham probiotic, dugc dung cho d6i tuong theo sang
ché, c6 thé dan dén céc tac dung diéu tri, tac dung phong bénh hodc lgi ich strc khoe mong
mubn. Do d6. tot hon 1a liéu dung 1a lidu ¢6 hiéu qua diéu tri hodc phong bénh, ph hop
v6i loai bénh hodc rdi loan duoc diéu tri. Vi dy, liéu dung hang ngay la tir 10* dén 100, vi
du, tir 10° dén 10°, hodc tir 10° dén 108, hodic 10% dén 10'° téng CFU vi khudn c6 thé duoc
st dung. Lidu ding hang ngay dugc uu tién 1a khoang 10* tong CFU, vi du, 10’ dén 10°
hodc 108 dén 10° CFU vi khuan. Vi du, liéu dung hang ngay 1a 10* dén 10", vi du 10° dén
10", hogic 10° dén 102, hoac 108 dén 10'2, hodc 10'° dén 10'2, hogc 10'0 dén 10 tong s
MV tri lidu co thé duge sir dung. Liéu dung hang ngay duoc uu tién 1a khoang 10" tong sb
MV tri liéu, vi du, 10°dén 10" hodic 10'°dén 10'" MV tri liéu. Liéu dung hang ngay khéc
duoc wu tién 1a khoang 10° tong s6 MV tri lidu, vi du, 10* dén 10" MV tri liéu. Licu ding

hang ngay khac duge uu tién la khoang 10® tong s6 MV tri lidu, vi du, 10 dén 10° MV tri
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liéu. Vi du khac st dung cac MV dugc tao ra béi s6 lugng ¢6 dinh cua vi khuan, chang han

10% hodc 10° CFU vi khuan.

Sang ché con dé xuét phuong phap tc ché, diéu tri hodc ngin nglra dau bung, cu thé
la dau bung ¢ tré so sinh, va/hodc bénh duge chon tir nhém bao gém bénh hoac rdi loan &
duong tiéu hoa ¢ tré so sinh va tré nho, roi loan gay dau ¢ dudng tiéu hoa, bénh mat xuong,
bénh nha chu, va su két hop céc rdi loan hodc bénh nay & dbi tugng. Phuong phap nay bao

gdm viée str dung ché pham probiotic va/hodc cac MV tri li¢u theo sang ché cho doi tugng.

U ché bénh hodc r6i loan nhu duge st dung ¢ ddy bao gom viéc lam chém sy khoi

phét bénh hodc roi loan hodc triéu ching di kém voi bénh hodc rdi loan nay.
Do6i twong tot hon la doi twgng dong vat co vi, va tot hon niva la doi tuong nguoi.

Céac vi du nhu dugce boc 1§ ¢ ddy mo ta quy trinh dé san xuét va phan 1ap cac MV
tri liéu tir chiing vi khuan L. reuteri DSM 17938 da duoc nghién ctru k§ véi muc dich didu
tra va sir dung tac dung lo1 khuédn cta ching vi khuén probiotic va cdc MV tri liéu cua
chung. Téac dung lo1 khuan cua cac MV phén lap dugc so véi tdc dung ctia toan vi khuén.
Phét hién ra rang cac MV c6 kha nang tong hop lai cac tac dung ¢6 loi cua toan vi khudn
trong mo hinh ex vivo dé nghién ctru nhu dong duong tiéu hoa va trong mé hinh in vitro dé
nghién ctru tin hiéu dau. Ngac nhién la, cac MV khong chi tong hop lai tic dung loi khuén
ctia vi khuén, ma chung con ¢6 hiéu qua hon so véi toan vi khuin nhu duoc chimg minh
boi kha nang tac dong nhanh hon clia ching trong md hinh truyén tin hiéu than kinh, diéu
ndy din dén sy khéi phat tac dung thu duoc sém hon. Dé cting ¢d hon nita cac két qua nay,
mot ching L. reuteri khéc (L. reuteri DSM 32846) dugc nghién cuu, cling thé hién céc tac
dung tuong tu. Hon nita, tac dung cua L. reuteri DSM 17938 va L. reuteri DSM 32846 ¢6
thé con duoc cai thién hon niva khi vi khuén duoc trai qua cac qud trinh xtr Iy gdy cam tng,
bao gdm cic thir nghiém dong nudi cdy véi cdc ching vi khuén khac hodc véi moi trudng
diéu hoa tir cac ching vi khuan khac, am tdng cuong kha nang cta vi khuan san sinh va

giai phong cac MV.

Pé nghién ctru cac MV tri liéu tir ching vi khuan probiotic va tic dung cua ching
trong cac md hinh sinh ly khac nhau, cac phan MV phan 1ap duoc phan lap bang cach nudi

chy vi khudn, sau d6 phan lap cac MV duoc giai phong. Céc tac gia sang ché dd xc dinh
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céc cach thire cai thién dé nuoi cdy vi khudn probiotic dé lam tang san sinh MV dang ¢6 va
con thé hién hoat tinh sinh hoc dugc ting cudng.
Vi du thue hién sang ché

Vidu 1 — Thay doi hoat tinh enzym lién quan dén su san sinh MV

Lactobacillus reuteri DSM 17938 dugc nudi cay va cho trai qua cac xit ly gdy cam
tng khac nhau ¢ céc thot diém cu thé. Pap tmg véi cdc xtr ly gy cam tmg nay duogc xac
dinh nho st dung thir nghiém enzym va so v6i dap tmg thu dugce voi xir ly d6i chiung. Céc
xtr ly gdy cam ung bao gOm gay ra stress 1én vi khuén trong sudt pha sinh truéng ctia ching,
va sau d6 danh gia tac dong lén hoat tinh enzym trong mdi truong diéu hoa vi khuan.

Vit liéu va phuong phép

Nubi cay/thu gom mau

L. reuteri DSM 17938 dugc nudi cdy tir ching gbc trit dong trong 25mL moi truong
de Man-Rogosa-Sharpe (MRS) trong cac didu kién nudi cay thong thuong, tic 1a, duoc
nudi cdy ky khi & 37°C qua dém. Sau do, vi khuin (20mL) duoc nudi cdy lai trong 200mL

MRS va 4p dung cac xtt Iy gy cam tng khac nhau, nhu dugc mo ta chi tiét hon dudi day.
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Cac miu vi khuan duoc ly tim & 5000 x g trong 10 phut, chuyén phén dich noi sang 6ng

mdéi, sau do ly tim ¢ 10.000 x g trong 10 phut. Loc phan dich ndi qua bo loc 0,45 pm, va
gilt trén nudc da trude khi ly tim tiép nho sir dung méy siéu ly tim ¢ 32 000 vong/phit &
4°C trong 3 giv (Beckman SW 32 Ti Roto, thung lic, dng 30 mL). Loai bé phén dich noi
(nhe nhang hit ra bang pipet). Thén trong tao huyén pht lai cdc vién von trong mdi trudong
tao huyén phu lai (dung dich mudi dém phosphat (phosphate buffered saline - PBS)). Thé
tich tao huyén phu lai thay d6i, trong khoang tir 100 — 300 pL, tuy thudce vao kich thuée

vién von. Cac miu duoc chia thanh cac phan phan udc va bao quan ¢ -70°C.

Xt 1y bang oxy

Nong dé oxy tang (stress oxy héa) duoc md phong bang cach lic manh dich nuoi
céy vi khuan. Mo phong stress oxy hoa tiép tuc duoc giir lic trong 24 gio.

Xir Iy bang nhiét do cao

Stress gdy ra bdi nhiét do duoc tao ra bang cach nang nhiét do tr T=37°C dén

T=50°C & thoi diém khi mét do quang (optical density - OD) dat do hap thu khoéng 1,6 va
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duoc gitt & T=50°C trong 20 phut. Sau budc xtr ly bang nhiét d cao nay, vi khuan duoc
nudi cdy ¢ cac diéu kién binh thuong & T=37°C. Tong thoi gian nudi chy 1a 24 gio.
Thay doi trong xir ly biang d¢ pH

Stress gay bdi do pH duoc tao ra bang cach ha do pH tir pH 6,5 xubng pH 2 & thoi
didm khi (OD) dat dén do hip thu khoang 1,6. Co dugc su thay doi do pH bang céch xody
xudng té bao vi khuén va thém dich vi mé phong vao vién vén vi khudn dé dat do pH 2.
Do pH giam xudng dugce git trong 10 phut trude khi bé sung trd lai phan dich n6i vao té
bao vi khuan dé chun hoa do pH dén 6,5. Thoi gian nudi cdy thay ddi do hai mau khac
nhau da duoc léy. Chung duogc dat tén khac nhau nhu duoc thé hién trén Fig.1. pH: Mau
duoc 14y sau thoi gian nudi ciy 24 gio; pH + dich vi: Mau duoc 1y ngay sau khi cam (mg

dich vi 10 phut.
Xir ly dong nudi cy

Trong xu ly nay, L. reuteri DSM 17938 duoc ddng nudi cdy véi Bifidobacterium
longum DSM 32947 va B. longum DSM 32948 trong SIM (moi truong rudt mé phong,
cOng thirc nhu mo ta dudi day) bang céch thém phan dich noi, tie 13, moi truong diéu hoa,
tir B. longum DSM 32947 hoic B. longum DSM 32948. Dé lam ddi ching, L. reuteri DSM
17938 duoc sinh trudéng trong SIM.

Béang 1 - cong thirc cho SIM (mo6i truong rudt md phong)
M

MBoi truong rudt md phong (mdi lit)

2g trypton (Oxoit)
2g cao nim men
1,0g NaCl

0,5g KoHPO4
0,5g KH2PO4

0,1g MgSO4x 7 H20
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0,01g CaCl x 2 O

5,58g MOPS
ImL Tween 80

2,5mg Hemin (1,0mg/mL. 2,5mL; hoa tan trong
0,05M NaOH)

Img Vitamin K (vitamin Ks; 2 mg/mL, 0,5mL; hoa

tan trong etanol)
0,4g Xystein-HCl
0,5g mat (lon) |
0,005g FeSO4 x 7 H,O
0,05g MnSOq4

100ng CoCly x 6 H2O (100 pg/mL, 1 mL)

M

Diéu chinh d6 pH dén 6.8; hap khir tring ¢ 121°C trong 15 phit. Puong va cic
dung dich chét nhan dién tr da loc vo tring dugc b6 sung trude khi nudi cdy. Céc nong do
cudi: 15mM cua mdi loai. Duong Galacto-oligosacarit (GOS) hodc glucoza. Chét nhéan

dién tu: Xitrat, 1,2 propandiol hodc fructoza.
Hoat tinh enzym

Céc mau thu duoc tir cac xir Iy gdy cam Ung trén ddy dugc ra dong va sau do dugc
kiém tra trong thir nghiém vé hoat tinh 5’-nucleotidaza nho st dung kit Crystal Chem 5°-
Nucleotidase Assay (Crystal Chem, Elk Grove Village, IL, My). N6i ngén gon, quy trinh
duogc thuc hién trong hai budec. Dau tién, chit phan tmg 1 (CC1) chira AMP dugc bd sung
vao cac mau dich ndi dé chuyén hoa AMP thanh adenosin nho enzym 5’-nucleotidaza bt
ky ¢6 mat trong cdc mau dich néi. Adenosin dugc thuy phan tiép thanh inosin va
hypoxanthin béi cac thanh phin trong chit phan tng 1. Trong bude thi hai, chat phan tng
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2 (CC2) dugc b6 sung vao dé chuyén héa hypoxantin thanh axit uric va hydro peroxit, ma
duoc str dung dé tao ra thuc nhuém quinon dugc do dong hoc & 550nm trong may do
quang pho. Hoat tinh 5°-nucleotidaza trong cac mau duge x4c dinh bang cach tinh toén su

thay dbi vé do hip thy gifta 3 va 5 phit va so sanh v6i gid tri tir mau cta b dinh chudn,
Két qua

Nhu ¢6 thé duge théy tir céc két qua trinh bay trén Fig.1, hoat tinh 5’-nucleotidaza
tang 1én bang xur 1y bing oxy (DSM17938+02) va dong nudi cy L. reuteri DSM 17938
va B. longum DSM 32947 hodc B. longum DSM 32948 trong moi truong SIM
(DSM17938+DSM32947 trong SIM hodc DSM17938+DSM32948 trong SIM).

Céac xur ly gay cam Ung khéac khong gay ra bat ky su ting vé hoat tinh 5°-nucleotidaza
s0 v&i L. reuteri DSM 17938 duoc sinh trudng doi chimg (DSM17938 trong méi trudong
MRS hoic DSM17938 trong madi truong SIM).

Vi du 2 — Céc diéu kién nudi cay cu thé lién quan dén su ting san sinh MV

Lactobacillus reuteri DSM 17938 duoc nudi cdy va cho trai qua cac xtr ly gy cam
g khac nhau. Lugng MV duoc san sinh 1a két qua tir cac xir ly gdy cam (mg nay duoc
xéc dinh bang cich sir dung phén tich truy vét hat nano (Nanoparticle Tracking Analysis)
- NTA) v cac két qua duge so sanh v6i dép tng thu duge véi cée xir 1y dbi chimg. Céc xu
ly gdy cam Ung bao gbm xu ly bing oxy va xu ly bang sucroza, va sau d6 danh gia tac

dong 1én su san sinh MV trong moi trudong diéu hoa vi khuan.
Vit liéu va phuong phép
X 1y bang oxy

L. reuteri DSM 17938 duoc nudi cdy trong cic diéu kién nu6i cdy binh thudng, tirc
la, duoc nudi cdy ky khi trong mdi trudng de Man-Rogosa-Sharpe (MRS) ¢ 37°C trong
chai/binh thot ¢b. Xir ly bang oxy dugc tao ra bang céch lic manh dich nudi céy vi khuan
trong 24 g10. Pé lam dbi chimg L. reuteri DSM 17938 dugc nudi céy trong céc didu kién
nudi cdy binh thudng, tic 1a, dugc nudi cay ky khi trong méi truong MRS & 37°C trong

chai/binh thét ¢b ma khong lam ting ndng do oxy (khong xu ly bang oxy).

Xt 1y bang sucroza
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L. reuteri DSM 17938 duoc nudi cdy trong cac diéu kién nudi ciy binh thuong, tic
1a, duoc nudi cay ky khi trong méi truong (Lactobacillus Carrying Medium - LCM) ¢ 37°C
trong chai/binh thot ¢d. Stress dugc tao ra bang cach thém sucroza (ndng d6 cudi 2% trong
LCM) vao dich nuoi céy vi khudn & thoi diém bat dau 1én men. Tong thoi gian nudi ciy 1a
24 gity. Dé lam déi chimg, L. reuteri DSM 17938 duoc cho sinh truéng trong céc diéu kién

nubi cay binh thuong c6 bd sung glucoza 2% thay vi sucroza 2%.
Phan tich truy vét hat nano (NTA)

Nghién ctru dac tinh hoa ly cia MV bang cach sir dung phuong phap NTA. Cac MV
dugc pha lodng phu hop béng PBS khong chira hat (duge loc qua b loc 0,02um) dé thu
duoce nong do trong khoang gia tri dugce khuyén cao (1-10x10% hat/mL), va duoc truy vét
truc tiép bang cach st dung hé théng NanoSight NS300 (NanoSightTM technology,

Malvern, Anh). Phén tich nay dugc thuc hién theo thiét 1ap cong cu sau day:

1. Nap mau: Nap mau bang bom tiém vao dia c6 phan trén hinh vong tron chit O,

duoc gin trén mddun laza (chum tia laze 1a 488nm).

2. Po mau: Sau khi téi vu hoa hinh anh, cac video duoc thu thap §25°C béng camera
sCMOS ¢6 do nhay cao va dugc phan tich bang phan mém NTA (phién ban 3.2) sau khi
chup & ché do diéu khién ban chinh (3 video 90 gidy mdi lin do) bang céch sir dung bom

tiém tde do 50.

3. Phan tich mau: Cac mau dugce chup va phén tich bang cich 4p dung cac cai dat
duoc tdi wu hoa bing thiét bi, ddy 1a hinh dnh truc quan t6t nhét vé cac hat bang cach ap
dung cac diéu chinh ph.;?m mém (mirc camera, tiéu diém va ngudng phét hién) dé t6i uu hoa
két qud phan tich dbi véi cac mau khac nhau. Cac cai dat khac, chz:mg han ché d6 mo, do
dai ranh t6i thiéu va kich thude du kién t6i thiéu dwoc dat “tu dong” va do nhat 1a 0,890
cP. Phin mém NTA di duoc t6i wu hoa va sau do truy vét timg hat trén co s6 ting khung
hinh, va truy vét chuyén dong Brown ctia n6 va do khung hinh nay sang khung hinh khac
bang cach chup mot tép video. Phan mém theo ddi nhiéu hat riéng 1 va st dung phuong
trinh Stokes-Einstein dé tinh toan duong kinh thuy dong luc hoc cua ching. Nhiéu video
c6 thoi luong 90 gidy da duoc ghi lai dé tao ra cac biéu dd lap lai duge tinh trung binh cho
mdi mau.

Két qua
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Ca xtr ly bang oxy va bo sung sucroza déu dan dén su tdng san sinh MV so voi céc

doi ching tuong g, xem bang 2 bén dudi.

Bang 2 — Sy san sinh MV

W
Mau MV/mL
L. reuteri DSM 17938 trong MRS 2,6x10%43,0x107

L. reuteri DSM 17938 trong MRS va xu ly
. 1,4x10"44,5%108

bang oxy
L. reuteri DSM 17938 trong LCM 2,5x107

L. reuteri DSM 17938 trong LCM va b6 sung

4.7x107
sucroza 2%

-
W

Vi du 3 - Céc vi tai ctia vi khudn phén 1ap dugc tong hop lai tic dong ctia vi khuan
trén nhu dong rudt

Vit liéu va phuong phap

Pong vat

Chudt duc Swiss Webster trudng thanh (6-8 tudn tu6i) duoc thu nhan tr Charles
River Laboratories (Wilmington, MA, M¥). Cac con vat dugc nhét 4-5 con/léng theo chu
ky sang/toi 12 gio va duoc cung cép thirc dn va nuée ubng theo nhu cau. C4c quy trinh tiép
theo din ra trong 6ng nghiém, sau khi cit ¢ tr cung theo quy dinh cua Ban Nghién ctu
dao duc dong vat McMaster (McMaster McMaster Animal Ethics Research Board -
AREB) (gidy phép 16-08-30).

Ghi hinh bé nd61i mo

Viéc ghi hinh bé ndi mo duoc thue hién nhu duge md ta trong Wu et al. (2013). Toi
thiéu cac doan hong trang va két trang dai 4 cm dugc cit va gin trong mot bé n6i mo 20
mL chira ddy Krebs oxy hoa ¢ 34°C. Dau phia miéng cta doan rudt dugc dat 6ng thong va
c4c chét bén trong duge day ra khoi long éng rudt bang cach truyén trong luc Krebs c6 khi
cacbogen béng cach str dung chai Mariotte. Khi da sach, dau phia hdu mon cua cac doan
rudt duoc dat dng thong véi dng thodt silicon. Ngan trong long dng rudt duoc twdi Krebs

& nhiét do phong & SmL/phut. Ngan thanh dich dugc tu6i Krebs ¢6 khi cacbogen dugc lam
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4m & 34°C & tde do 2mL/phut. Krebs oxy hoa bao gom (mmol L): 118 NaCl, 4.8 KCI, 25
NaHCO3, 1,0 NaHyPOq, 1,2 MgSOs, 11,1 glucoza, va 2,5 CaCly dugc suc khi cacbogen
(95% O3 va 5% CO»). Trudc khi ghi, ap suét trong 1ong dng rudt dugc diéu chinh dén 2-3
hPa bang cich ting va gidm chiéu cao cua dng dong vao va 6ng dong ra. Ap dung céc xit
Iy bang cach m¢ va dong cac khoa voi twong img dé chan dong Krebs di vao trong éng
rudt va bit diu dong vi khuén. L. reureri DSM 17938 dugce st dung ¢ nong do 8-log don
vi hinh thanh khun lac (colony-forming unit - CFU)/mL. M6i truong diéu hoa tir L. reuteri
DSM 17938, cac vi tui duoc tao ra boi L. reuteri DSM 17938 va moi truong diéu hoa véi

céc vi tai da duge lay ra dugc st dung & cac nong do bang véi ndong do cua toan vi khuén.
Ghi hinh video

Céc video duoc ghi lai béng cach st dung webcam video JVC dugc dit cao hon
doan md 7cm. Cac doan phim video ngin duoc ghi lai va luu trit ¢ dinh dang tép tin MOV
& tbe do khung 1a 10 fps va ty 1¢ hinh anh 1a 4:3 nho sir dung phan mém NCH Debut Video
Capture. Thoi gian ghi hinh thay d8i tir 20 phit dén 40 phut. Str dung phan mém chinh stra
VideoPad Video Editor, cac video duoc phong to dén 4 xentimet nho st dung ty 1€ hinh
anh bit budc 4:3. Video duoc chuyén sang den tréng bing cach diéu chinh duong cong
mau va ap dung bd loc hai tong mau. Video den trdng nay dugc xuitra & 10 fps & d6 phan
giai 400 x 300 diém anh.

Phan tich

T4t ca viéc tao, thao tac va phén tich ban do duong kinh khong gian dugc thuc hién
nhu dugc mo ta trong Wu et al. (2013). Cac ban ghi video dugc phén tich bang cach sur
dung plugin StMap cho phan mém NIH Image J. Str dung quy trinh phat hién canh, duong
kinh ctia moi vi tri trén rudt dugc biéu dién dudi dang gia tri mau tir 0 dén 255. Su co thét
cta rudt noi duong kinh nho hon, dat dén gia tri mau béng 0 va dugc biéu thi dudi dang
cac ving mau den ddm hon. Céc khu vuc gidn hodc phuc hoi dat gia tri mau 1a 255 va ¢6
mau trdng. Phan mém tao ra ban d6 khong gian thoi gian trong sudt thoi gian cua video.
Ban dd hién thi cic mau sang va tdi xen k& dua trén vi tri doc theo duong rudt, thoi gian
va duong kinh. Ban d6 khong gian thoi gian nay chay tir phia miéng dén hau mon trén truc
tung va theo thoi gian trén truc hoanh. Véan tdc lan truyén phic hop co that (Propagating

contractile complexes - PCC) dugce xdc dinh bang cach do do ddc cua céc co that t6i 16m.
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Tan s6 PPC duoc xéac dinh bang cach do s6 lan co that gitra cdc khodng thoi gian. Bién do

duoc do bing chiéu cao (dudng kinh rudt) cua cac con co that dinh diém.
Vi khuan

L. reuteri DSM 17938 tir chiing gdc dugc cho sinh trudng trong moi truong de Man-
Rogosa-Sharpe (MRS), thu hoach ¢ 48 dén 72 gio, rira trong nudc mudi dém phosphat
(PBS), va bao quan ¢ -20°C trong cac phén phan uge 1,1 ml & 1 x 10'° CFU/mL, va céc vi

tai cuia ching dugc phan 1ap nhu mo ta dudi day.

Cac MV dugc phan ldp tur canh truong nudi chy L. reuteri DSM 17938 (48-72 giv).
Sau khi ly tim & 600 x g trong 30 phit, dich ndi duge loc qua bd loc 0,22pm, rira hai lan
trong PBS ¢ 100.000 x g ¢ 4°C, tao huyén phu lai trong PBS v6 trung twong tmg v6i thé
tich cuia dich nudi ciy L. reuteri DSM 17938 ban du, va bao quan & -80°C trong cac phan
phan uéc 0,5mL biéu thi 1 x 102 CFU/mL. Cac MV duoc dinh lugng bing cach tham
chiéu dén sb lvong vi khuan séng duoc trong dich nudi céy va cling duoc chuin hoa bang
ham luong protein (phu hop 5-8 mg/mL protein, 25-60 ng/mL ADN, va 18-30 ng/mL
ARN: n = 10) do duge bang NanoDrop ND-1000 (NanoDrop Technologies, Wilmington,
DE, M§). Cac ché pham MV dugc sir dung ¢ duong luong 10" CFU/mL trong toan bd cac

thir nghiém trir khi dugc chi ro khéc.
Vi khuan dugc pha loang dén nong do 8-log CFU/mL dé st dung.
Két qua

L. reuteri DSM 17938 va cac san pham clia qué trinh nudi ciy duogc sir dung trong
long 6ng rudt vao cac phan chudn bi in vitro ctia hdng trang va két trang ctia chudt dé x4c
dinh xem céc vi tai dugce tao ra boi L. reuteri DSM 17938 ¢6 thé téng hop lai tac dong cua
vi khuan me 1én nhu dong rudt hay khong. Moi truong diéu hoa (CM) duoc xé4c dinh la
moi truong sinh trudng (canh truong), trong do vi khuén L. reuteri DSM 17938 da dugc
nudi cy. Vi khudn duoc tach ra khoi CM bang cach ly tim va CM con lai duge st dung
trong long 6ng rudt vao cac phan rudt da chuén bi in vitro nhu duoc mo ta trén day. Cac vi
tui (MV) duoc phan lap bang céch ly tAm tir L. reuteri DSM 17938 dugc nudi céy trong 72
210, sau d6 dugc tao huyén phu trong dung dich dém Krebs. Moi trudng diéu hoa con lai
sau khi cac vi tai va vi khudn da dugc loai bo (CM-MV) sau d6 dugce st dung trong long
6ng rudt cho mo. Dé lam doi chimng &m, mdi truong sinh truéng dugc sir dung dé nudi céy
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vi khuén (canh truong) duogc st dung riéng r&. Tac dung clia cac xtr ly nay duge so sanh
v6i dbi ching str dung dung dich dém Krebs va dénh gid qua ba tham s6 cua phure co that

lan truyén (PCC) trong cac doan rudt: van tde, tan b va bién do.
Céc két qua duge 1ap lai mot cach chic chin v6i céc phan duoc chuén bi 24 gio.
L. reuteri DSM 17938 va cdc san pham cua né lam gidm nhu dong rudt non
Vin toc PCC cua hdng trang

L reuteri DSM 17938, CM, va MV déu lam giam vén téc PCC & muc do twong ty
trong hong trang. L. reuteri DSM 17938 lam gidm dang ké van tbc PCC & hdng trang dén
34% khi duoc dung trong long éng rudt (p = 0,0067, n = 20) (Fig.2A). CM tong hop lai téc
dong cua vi khudn me va lam giam van toc PCC dén 29% (p = 0,0107, n = 28) (Fig.2B),
Dé lam dbi ching 4m, canh truong duge ding lam moi truong dé nuoi cdy vi khuén duoc
kiém tra mdt cach doc 1ap va co tac dong khong dang ké 1én van tbc PCC & hong trang
(giam 5%) so vo1 d6i chung Krebs (p = 0,0877, n = 20) (Fig.2C). Cac vi thi phén 14p tr mé
nudi cdy 72 gio lam giam dang ké van tbc PCC & hong trang dén 19% (p = 0,0002, n = 20)
(Fig.2D). CM-MV khong lam thay déi van téc PCC & hdng trang khi duge ding cho ong
rudt (p = 0,5203, n =20) (Fig.2E).

Tén suat PCC & hong trang

Viéc lam giam tan sudt PCC ¢ hdng trang cling dugc tao ra boi L. reuteri DSM
17938, CM. va MV. L. reuteri DSM 17938 1am giam dang ké tan suat PCC dén 26% &
héng trang (p = 0,0482, n = 20) (Fig.3A). Tuong tw, CM lam giam tan suat PCC dén 21%
(p = 0,0139, n = 28) (Fig.3B). Canh truong khong lam thay di ddng ké tan suét PCC 6
hdng trang (giam 6%) khi dugc dung cho 6ng rudt (p = 0,2424, n = 20) (Fig.3C). Céc vi
tai lam giam dang ké tan suét PCC & hdng trang dén 26% khi so véi vi khuan (p = 0,0004,
n = 20) (Fig.3D). Tan suét PCC & hdng trang khong bi anh hudng déng ké do sy bo sung
CM-MV vao 6ng rudt (p = 0.3408, n =20) (Fig.3E).

Bién do PCC & hdng trang

Bién do PCC & héng trang khong bi thay dbi dang ké trong nhém bét ky trong sb
cac nhom xur 1y, ngoai trir cac vi tii. Céc vi tii lam giam bién do PCC ¢ hong trang dén

17% (p = 0,0453, n=20) (Fig.4D), méic du tic dong nay khong c6 mat trong cac thir nghiém

L. reuteri DSM 17938 hoic CM (p =0,3917, n =20 va p = 0,1989, n = 28, tuong ung, cac
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Fig. 4A va 4B). Canh truong va CM-MV khong lam thay d6i bién do PCC & hdng trang (p
=0,8472 vap=0,5627, n = 20) (cac Fig. 4C va 4E).

L. reuteri DSM-17938 va c4c san pham cia n6 lam tang céc thong s6 nhu dong két

trang
Van téc PCC & két trang

Nhu dong co thit & két trang duoc kich thich bang cach bd sung L. reuteri DSM
17938, CM. hodc MV. L. reuteri DSM 17938 lam tiang déng ké van tbe ciia cac con co thét
PCC trong két trang dén 65% (p = 0,0004, n = 20) (Fig.5A). Tac dong nay dugc tong hop
lai boi CM, lam tang dang ké van tdc PCC dén 72% & két trang (p = 0,0021, n = 28)
(Fig.5B). Canh truong tiép tuc co it tic dong dén nhu dong rudt, 1am ting van toc PCC &
két trang dén 8%, nhung khong nam trong khodng c6 y nghia 0,05 (p = 0,1861, n = 20)
(Fig.5C). Céc vi thi lam ting dang ké vén tdc cua PCC trong két trang dén 24% (p = 0,0051,
n = 20), nhung & mc dd nho hon cac vi tai duoc tao ra boi L. reuteri DSM 17938 va CM
(Fig.5D). CM-MV duogc dung trong 6ng ruot khong lam thay ddi van téc PCC ¢ két trang
dang k& (p = 0,6475, n = 20) (Fig.5E).

Tén suit PCC & két trang

L. reuteri DSM 17938, CM, va MV déu kich thich nhu dong két trang bang cach
lam ting tan sudt cac con co thit PCC. L. reuteri DSM 17938 lam tang dang ké tan suat
PCC & két trang dén 30% (p = 0,0231, n = 20) (Fig.6A). V6i cing kha nang, CM lam tang
déng ké tan sudt PCC dén 31% & két trang (p = 0.0073, n = 28) (Fig.6B). Canh truong lam
tang tan sudt PCC & két trang chi 4%, nhung khong dang ké (p = 0,7219, n=20) (Fig.6C).
Tuong tu vo1 van téc PCC, cac vi tui 1am tang tan suit cia PCC & két trang dén 18% (p =
00424, n = 20); (Fig.6D). CM-MV khéng ¢6 téc dong dang ké 1én tan suét PCC ¢ két trang
(p = 0,3298, n = 20) (Fig.6E).

Bién d6 PCC 6 két tring

Bién do PCC & két trang khong bi anh huéng déng ké béi L. reuteri DSM 17938
hodc nhom bt ky trong s6 cac nhém xi 1y khac (cac Fig. 7A-E).

K ét luan
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L. reuteri DSM 17938 ¢6 tac dong dac hiéu viung 1én nhu dong rudt; lam giam vén
tbc PCC va tan sb co that & hong trang va lam ting van téc PCC va tan sb co thit & két
trang. Nghién ciru nay chung minh rang ca cac vi i va moi trudng diéu hoa déu tong hop
lai tac dong cua L. reuteri DSM 17938 1én nhu dong rudt ¢ ca rudt non va két trang. Hon
nita, cac két qua nay khong dugc thay khi moi truong diéu hoa duge sir dung sau khi loai

bo céc vi tii (CM-MV). Toan bo céc két qua duge tong hop trén Fig.8.

Céc két qua nay ching minh vai tro cua céc vi tai trong qua trinh truyén tin hidu cua
vi khuan probiotic Lactobacillus v&i sinh vat chi va co ché tac dong cia chung trong truc
hé vi khuin - rudt - ndo bo. Diéu nay thé hién réng cac vi tai duoc tao ra bdi hodc giai
phong béi vi khuén la nguyén nhan gay ra cac thay ddi & nhu dong rudt giy ra boi L. reuteri
DSM 17938

Vi du 4 - Céc vi ti ctia vi khudn phén 1ap tong hop lai tac dong cla vi khuan lén
qué trinh truyén tin hiéu dau

Tac dong cua cac vi tai phan 1dp tir moi truong nudi chy L. reuteri DSM 17938 1én
su truyén tin hiéu dau dugc kiém tra nho st dung té bao Jurkat biéu hién TrpV1 véi su ¢6
mat cta capsaixin 10puM.

Vit li¢u va phuong phap

Nubi cdy té bao

Té bao Jurkat (Clone E6-1 (ATCC® TIB-152™), ATCC) dugc tao huyén phu trong

mdi truomg Roswell Park Memorial Institute (RPMI) chtra 2% huyét thanh bao thai bo
(FBS) 6 ndng do ~ 5 x 10° té bao/mL tong thé tich 1a 20 mL.
L. reuteri DSM 17938 dugc nudi cdy, thu hoach va bdo quan nhu md ta trong vi du
3 trén ddy. Ché pham phén lap céc vi tai tir L. reuteri DSM 17938 cling dugc thuc hién
theo vi du 3 trén day (48 gio) . Vi khuén duogc pha lodng trong canh truong MRS dén nong
d6 cudila 10" CFU/ml, va gitr dong lanh ¢ -80°C cho dén khi str dung cho cac thit nghiém.
Dong canxi ty 1& duoc do bing phuong phap phan tich té bao theo dong chay

50pug ctia moi trong hai thudc nhudm, Fluo-3 AM (F1242; Sigma) va Fura Red AM
(F3021; Sigma), dugc hoa tan trong 100 pL axit pluronic 0,1% (PLURONIC® F127 hoa
tan trong dimetyl sulfoxit (DMSO)). 50uL dung dich Fluo-3 va 100uL. dung dich Fura Red
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sau d6 duoc bd sung vao 20 mL té bao Jurkat, tao ra ty 1é Fluo-3 so véi Fura Red bang
1:2,5. Sau do6 t& bao duge i 6 37°C trong 1 giv va duge rira bang PBS (ly tam ¢ 300 x g
trong 10 phut). Sau do, té bao duoc tao huyén phu trong méi truong Dulbecco's Modified
Eagle Medium (DMEM) hogdc mdi truong RPMI 1640 chira 2% FBS.

Vao ngay thu nghiém, vi khuén dugc lam tan bang, rira trong PBS ba lan, va sau do6
dugc bd sung vao dich nudi chy té bao. Theo cach khéc, cac vi tai phén lap tir vi khuén
(nhu md ta trong vi du 3) dugc lam tan bang, ra va bd sung vao dich nudi céy té bao. Tiép
tuc u ¢ 37°C thém 1 gio nita. Sau do, huyén phil té bao dugc xody xubng nhu trén va dugc

tao huyén phu lai trong PBS chtra 1,25 mM Ca’".

TAt ca cac tho nghiém duge thuc hién trén BD FACSCelesta (BD Bioscience,
Mississauga, Canada) dugc trang bi cac tia laze sau: Tia laze mau xanh phéatra ¢ budc song
488 nm, tia laze mau do phét ra ¢ bude séng 640 nm va tia laze mau tim phdat ra ¢ budc
song 406 nm. Hiu chuin duogc thyc hién béng cach str dung cac hat BD PMT (BD,

Mississauga, Canada). Cac phﬁn bu duoc thuce hién véi cac hat bu BD mot mau.

Déi véi thir nghiém FACS, mot mL huyén phu té bao dugc chuyén vao 6ng 5 mL
¢6 nip loc té bao (Falcon 352235), va quay trong 1 phut trude khi phén tich. Capsaixin
duoc didu ché tir dung dich géc 100 mM va duoc pha loang thanh 100 uM trong PBS chura

canxi va magié.

Nén tuong tng v6i dong canxi khong dac hiéu dugc ghi lai trong 30 gidy. Tét ca
cac mau duogc thu nhan trong mot thoi gian ¢ dinh (30 hodc 60 gidy) véi toc do dong chiy
khong dbi (sb té bao/gidy). 100uL dung dich Capsaixin (tao ra nong do cudi cing 1a 101M)
duoc thém vao huyén phi té bao ngay trude khi ghi bing FACSCelesta.

Ghi lién tuc voi toe do 400-600 su kién/gidy trong tong sb 30 dén 60 gidy.

Ca Fluo-3 va Fura Red déu duoc kich thich ¢ 488 nm vé6i phét xa Fluo-3 dugc phat
hién & 575nm va phat hién Fura Red & 610nm. Di¥ liéu duoc thu thap duéi dang biéu dd
hién thi ty & giita huynh quang Fluo-3 mau tim dén xanh lam so véi thoi gian va huynh

quang Fura Red so voi thoi gian.

Phan tich ty 1& ctia Fluo-3/Fura Red dugc do bang cach kich thich bang tia laze Blue
(488nm). Su phat xa dugc phét hién bai hai bd Ioc khac nhau: su tang phat xa dugc theo

doi trén tia laze Violet (610/20 nm), trong khi su giam phat xa duoc phat hién ¢ tia laze
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Blue (575/25 nm). Ty 1€, ‘ty 1é Fluo-3/Fura Red” duoc tinh todn theo tin hi¢u tang duoc
kich thich boi tia laze Violet trén tin hiéu giam dugc kich thich boi tia laze Blue

(406nm/488nm) bang cach str dung cong cu Kinetics trong phan mém FlowJo (Tree Star

Inc., OR, USA).
Két qua

Capsaixin riéng hodc cac MV phan lap tr mot chung vi khuén khac, JB-1, (MV-JB-
1) dugc su dung 1am ddi chimg. Chi bao (Fig. 9) cho hoat hoa capsaixin la canxi di vao té
bao Jurkat, lam ting ty 1&é FLuo-3/Fura Red. Capsaixin riéng ¢ 10pM lam cho canxi di vao
té bao Jurkat. ddp g nay bi chin dang ké bang cach sir dung cdc MV phén 1ap tir L. reuteri
DSM 17938 (DSM-MV) ¢ nong dd cao twong Gmg v6i L. reuteri DSM 17938 ¢ 10"
CFU/mL. Cac ndng do thap cia MV tr L. reuteri DSM 17938 tuong ung vé6i L. reuteri
DSM 17938 ¢ 10°-10'° CFU/mL ¢6 tdc dong tuong ty, nhung giam nhe, trong khi cdc MV
tir L. rhamnosus JB-1 & ndng do cao tuong tmg v6i JB-1 & 10" CFU/mL khong c6 tac

dong dang ké 1én dép Gmg v6i xu ly capsaixin.

Vidu 5 - Su khoi phat tac dung trén su kich thich day than kinh tiy séng bing cac
vi tai cua vi khudn phan lap nhanh hon so v6i su khoi phét tac dung thu dugc bai toan vi

khuin

Céctac gia sang ché da bat ngd quan sat dugc rang cac vi thi tir Lactobacillus reuteri
DSM 17938 khéng chi tong hop lai tac dong ctia toan vi khuén 1én su kich thich dy than
kinh mac treo rudt, cic MV nay ¢6 thé tao ra tic dung tang cudng so véi toan vi khuén.
Phat hién nay thu duoc nho phan tich lugng thoi gian tir khi bat dau xt 1y dén khi dép Gmg
dinh (khoi phat tac dung hoan toan) khi st dung cac vi tai phén 1ap tir L. reuteri DSM17938

s0 v6i toan vi khudn.
Vit liéu va phuong phap

L. reuteri DSM 17938 duogc nudi céy, thu hoach va bao quan nhu mo ta trong vi du
3 trén ddy. Viéc phan lap va diéu ché cac vi ti tir L. reuteri DSM 17938 dugc thuc hi¢n

theo vi du 3 trén day.

Céac ban ghi hinh than kinh mac treo rudt hong trang dugc thuc hién nhu da mo ta
trude do (Perez-Burgos et al. (2013); Perez-Burgos et al. (2015)). Noi ngén gon, doan hdng
trang dai 3cm cua chudt duoc ct va gin lén dia petri da pht thach duge nap day dung dich
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dém Krebs oxy hoa va chat chin kénh canxi kiéu L, nicardipin (3 pM). Céac chét trong long
6ng cua hong trang duoc day ra bang dung dich Krebs va cac dau phia miéng va dau phia
hau mon dugc dat dng thong silicon dé cho phép dong xur Iy di qua doan hong trang. B6
day than kinh mac treo da dugc phan tach can than khoi doan hong trang béng cach dung
kep manh cao nhe di phan mac treo gin vao. Sau do, dia chira phan day than kinh da chuin
bi dugc gin trén ban kinh hién vi va duoc tudi lién tuc dung dich Krebs oxy hoa, 4m bang

bom.

B6 day than kinh 16 ra dugc hut 1én bang pipet thuy tinh nho gan v6i gia do dién
cuc kep miéng. Hoat dong dién da don vi dugc ghi lai tir bé day than kinh béng cach su
dung b6 khuéch dai Multi-Clamp 700B va bo chuyén doi tin hiéu Digidata 1440A. Cac
khoang thoi gian kiém soat duoc ghi lai trong 15-30 phut trong qua trinh tud¢i dung dich
Krebs trong long ong rudt. L. reuteri DSM 17938 hodc céc vi tui trong 1ong 6ng rudt duoc

str dung ngay sau khi kiém soat trong khoang thoi gian 20-30 phut.

Hoat dong dién da don vi dugc phén tich cho hoat dong mot don vi bé‘mg cach su
dung phan tich thanh phin nguyén tic (principle component analysis - PCA) va phan tich
dang séng dot bién trong chuong trinh Dataview (Heitler (2007)). Thoi gian dé dat duoc
phan tmg cao nhit dwoc do tir thoi diém bt ddu xir Iy dén khi thdy phan ¢mng (thay ddi toc
do kich thich).

Két qua

Cac MV ciia L. reuteri (MV) ¢6 thé kich hoat phan tng kich thich day than kinh
nhanh hon, dan dén su khoi phat tac dung sém hon, so véi toan vi khuin (DSM) nhu duoc
thé hién trén Fig.10.

Vi du 6 - Quy trinh nuéi ciy va phan lap

Quy trinh chudn bi MV dién hinh bao gém cac budc sau: nudi céy, loai bo vi khuan
nguyén ven va phan 1ap MV tu dich loc nudi céy, va tuy chon ¢d so b va tinh ché. Viéc
lya chon cac phuong phép cu thé dua trén nhiéu yéu t0, vi du, luong nguyén liéu dugc xt
ly va dd tinh khiét can thiét theo cac ung dung tiép theo.

Céc diéu kién nu6i ciy

Céc nha sang ché da xé4c dinh céac thong s6 nuoi cdy cho cac ching vi khuan dé tao

ra cac MV tri liéu voi hiéu qua dugc cai thién trong cdc mo6 hinh vu tién vé nhu dong duong
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tiéu héa va chung dau & duong tiéu hoa. L. reuteri DSM 17938 duge nudi cAy trong céac
didu kién nu6i cdy binh thuong, tic 13, duge nudi cdy ky khi trong moi truong de Man-
Rogosa-Sharpe (MRS) ¢ 37°C trong 24 gi¢ trong chai/binh thot cd, ¢6 bo sung 2% sucroza

lam y€u t6 cam Ung.
Céac diéu kién phan lap

Viée didu ché cac MV vi khuan bao gbm cac budc xac dinh dd mé ta ¢ trén gdm
nudi cdy vi khuén, sau d6 la phan lap MV. Pé thu duoc cc phan doan MV v6i 36 luong
16n, do tinh khiét cao va gitt dugc tdc dung sinh hoc, dich ndi vi khudn duoc ly tim & toc
do 4000 vong/phat trong 20 phit (may ly tam téc do cao Beckman véi roto goc cb dinh
JA-18), tiép theo 1a ly tAm lan tha hai & 10 000 x g trong 20 phut va sau d6 loc qua bo loc
0,45um. Céc budc dau tién nay loai bo vi khuan Séng va cac manh vun 16n. Sau dé, vién
von duge loai bo va dich ndi phia trén chira cac MV duoc nap lén dém sucroza va dugc ly
tam siéu toc & 118000 x g & 4°C trong 20,5 gio. Cudi ciing, vién von duoc rira va ly tm &

118000 x g, & 4°C qua dém dé thu dugc cac MV tri liéu & dang cac vién von.

Vi du 7 - Kich thich mién dich béng cac vi tai (MV) thu duogce tor Lactobacillus
reuteri DSM 17938

Trong vi du nay, da thé hién rang cac MV thu duoc tir dich ndi khong chira té bao
(cell free supernatant - CFS) cta Lactobacillus reuteri DSM 17938 ¢6 hoat tinh kich thich
mién dich va lam gidm interferon gama (IFN-y), thé hién ré“mg cac MV ngoai bao thu dugc

tur vi khuan trong rudt co thé 1a cac chat di€u bién mién dich quan trong & nguoi.
Vat liéu va phuong phap
Tuyén bo dao dirc va phan 1ap céc té bao don nhdn mau ngoai vi

Céc tinh nguyén vién la nguoi trudng thanh, gidu tén, khde manh (18-65 tu6i) duoc
dua vao nghién ctru nay, da duoc Uy ban Dao durc Khu vuc tai Vién Karolinska, Stockholm,
Thuy Dién phé duyét {Dnr 04-106/1 va 2014/2052-32}. Tét ca cac ddi twong nghién ctu
da ddng y bang van ban. Mau tinh mach dugc thu gom trong céc 6ng hut chan khong da
chtra heparin (BD Biosciences Pharmingen) va dugc pha lodng bang mdi trudng nudi cy
té bao RPMI-1640 ¢6 bd sung 20 mM HEPES (HyClone Laboratories, Inc.). Sau do, cic
té bao don nhén méu ngoai vi (peripheral blood mononuclear cell - PBMC) dugc phan 1ap

bing cach tach gradien Ficoll-Hypaque (GE Healthcare Bio-Sciences AB). PBMC duoc
48

48/87



42515

rira trong RPMI-1640, duoc tao huyén phu lai trong méi trudng dong lanh chira RPMI-
1640 40%, huyét thanh bao thai bé 50% va DMSO 10%, dugc dong lanh tir tir trong thung
dong lanh (Mr Frosty, Nalgene Cryo 1° C; Nalge Co.) va dugc béo quén trong nito 1ong.

Kich thich PBMC in vitro

PBMC dugc lam tan bang, rira va kha ning séng duge danh gia bang cach nhudm
xanh Trypan, sau d6 dém bang kinh hién vi quang hoc 40x. Té bao duoc tao huyén phu lai
trong moi truong nudi chy té bao (RPMI-1640 b6 sung HEPES (20 mM), penixilin (100
U/mL), streptomyxin (100pg/mL), L-glutamin (2mM) (tdt ca cua hang HyClone
Laboratories. Inc.) va huyét thanh bao thai bé 10% (Gibco by Life Technologies)) & nong
6 cubi 1a 1x10° t& bao/mL. Té bao dugc nudi cdy trong dia nudi cy té bao day phing va
i 6 37°C v6i moi truong 5% CO,. Phan dich néi khong chira té bao (CFS) Staphylococcus
aureuswas duoc ding lam chét kich thich & 2,5% (thé tich/thé tich), va cac MV phén lap
tir Lactobacillus reuteri DSM 17938 dugc bo sung vao PBMC & ty 18 Mv-véi-té bao la
500:1, 100:1 va 20:1.

Phén lap cac vi tui

Céc té bao vi khudn Lactobacillus reuteri DSM 17938 dugc nudi cdy trong moi
truomg de Man Rogosa Sharpe (Oxoid) trong 24 gio 6 37°C. Té bao vi khudn duge loai bo
khoi canh truong nudi ciy bang cach ly tam & 5.000 x g trong 10 phit & 4°C va sau d6 ly
tAm mot 1an nita & 10.000 x g trong 10 phut ¢ 4°C. Tiép theo, phan dich ndi duoc loc nho
st dung bd loc ¢& 16 0,45um (Millipore). Phén dich n6i khong c6 t& bao dugc ¢ dic bang
cach str dung bd loc Amicon Ultra véi MwCO 100 kDa, loai b6 protein va cac phén tu
khac dudi 100 kDa. Phéan dich ndi phia trén duoc nap 1én trén dém sucroza 12% véi dém
Tris 50 mM pH 7,2, véi ty 1€ thé tich 5:1, va duoc ly tim bing mdy siéu ly tdm coulter
Beckman coulter Optima L - 80XP (Beckman coulter, My) ¢ 118.000 x g ¢ 4°C trong 3
gio. Phén dich noi phia trén dugc loai bo, tao huyén phu lai vién von trong dung dich dém
PBS va ly tdm siéu tdc 1an tha hai (118.000 x g ¢ 4°C trong 3 gio). Sau do, vién von duoc

hoa tan trong PBS, chia phan phan uéc va bao quan ¢ -70°C.

Quy trinh thu nghi€ém
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Céac MV phan lap tur Lactobacillus reuteri DSM 17938 dugc b6 sung vao PBMC &
5 18 Mv-trén-té bao 1a 500:1, 100:1 va 20:1 va dugc Ui trong 48 gid. Cac dich noi dich nuoi
cy té bao dugc thu gom va phén tich vé su cam Ung cac xytokin bang phuwong phdp ELISA.

ELISA

Cac muc tiét cua cac xytokin IL-1ra (R&D Systems-BioTechne), IL-1p, IL-6, IL-
10, IL-17A va IFN-y (MabTech AB) dugc do trong cac dich ndi dich nudi cy té bao bang
kit ELISA banh kep theo hudng din cta nha san xuat. Do d6 hdp thu & budce song 405nm
bang thiét bi doc vi dia (Molecular Devices Corp.) va phan tich két qua bang phan mém

SoftMax Pro 5.2 rev C (Molecular Devices Corp.).
Théng ké

TAt ca cac kiém dinh théng ké duoc thuc hién béng phén mém GraphPad Prism
(GraphPad Software). Toan bo dit liéu dugc coi la phi tham s6 theo d6 str dung phép da so
sanh ctia Dunn hodc kiém dinh t Mann-Whitney. Sy khac biét dugc coi 1a ¢6 y nghia khi p

<0,05 va cac mirc y nghia sau dugc st dung *p <0,05; **p <0,01.
Két qua

Cac MV cta Lactobacillus reuteri DSM 17938 gdy cam Umg mot cach rd rang sy
san sinh ca IL-6 va [L-10 theo cach phu thudc nong do, trong khi khong phat hién thy su
cam ung IFN-y hodac IL-17A (Fig.11A). Hon nita, viéc bd sung cac MV phan 1ap vao
PBMC duoc kich thich béi S. aureus lam giam dang ké sy tiét IFN-y va IL-17A & muc
twong tu nhu phan doan MV cao (Fig.11B).

Vidu 8 - Cac vi tai (MV) thu dugc tir Lactobacillus reuteri bao vé tinh nguyén ven

ctia hang rao biéu mo trudc tac dung gy ton thuong cta Escherichia coli sinh djc toc ruét.
Vit liéu va phuong phap
Phan lap céc vi tai (MV) ngoai bao

Té bao vi khuan Lactobacillus reuteri DSM 17938 duoc nudi ciy trong moi trudng
Man-Rogosa-Sharpe, thu gom sau 24 gid va duoc loai bo khoi canh truong nudi cdy bang
céch ly tam ¢ 5.000 x g trong 10 phut ¢ 4°C va sau d6 ly tam ¢ 10.000 x g trong 10 phut
at 4°C, sau do cac té bao con lai duogc loai bo khoi dich noi béng cach loc bé‘mg b0 loc ¢

16 0,45um. Céc dich noi duoc cd dic béng bd siéu loc Amicon (100 kDa), loai bo cac
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protein va cac phén tr khac dudi 100 kDa. Céc dich n6i duoc ly tim bang may siéu ly tim
Beckman coulter Optima L — 80XP (Beckman coulter, My) ¢ 118.000 x g ¢ 4°C trong 3
gi0. Loai bo phin dich noi, tao huyén phu lai vién von trong dung dich dém PBS va siéu
ly tAm lai lan hai (118.000 x g & 4°C trong 3 gio). Sau d6, vién von duge hoa tan trong

PBS, chia phin phan udc va bao quan & -70°C.
Kha ning thdm cta rudt in vitro (ddng nudi cdy té bao Caco-2/HT29)
Nudi cdy té bao biéu md (Caco-2/HT29)

Té bao Caco-2 va HT29 dugc nudi cy riéng trong cac binh nudi cdy mo trong mdi
truong Eagle duoc cai bién ctia Dulbecco (DMEM) ¢6 b6 sung 10% huyét thanh bao thai
bo, 1% axit amin khong thiét yéu, va 1% penixilin va streptomyxin, & 37°C trong moi
truong 5% CO; vo1 do Am tuong ddi 90%. Té bao Caco-2 va HT29 dugc nudi cdy trong
céc binh nudi cdy md 25cm? va phan tach & mire hop luu 80-90% bang cach str dung 0,25%
trypsin va 0,02% axit etylendiamintetraaxetic (EDTA). Té bao dugc céy & mat do 6x10* té

bao cho mdi binh 25-cm?.

Pdng nudi cdy té bao

Té bao Caco-2 va HT29 dugce cdy trén ngan dinh cia cdc dia chén Transwell (mang
loc duge phu colagen Transwell-COL) v6i ty 1€ 9:1 va duogc nudi trong céc dia Transwell
12 giéng voi mat do cubi 1a 1x10° t€ bao/cm? trong mdi dia chen. Cac té bao duoc duy tri
trong cung cac didu kién va dugc dé sinh trudng trong 21 ngay v6i méi truong (0,5mL &

canh dinh va 1,5mL & canh day) thay d6i mbi ngay dé cho phép cac té bao biét hoa.
Tinh toan ven cta 16p té bao

Tinh toan ven cua 16p té bao duoc xac dinh bang hai phuong phép: Dién trg xuyén
biéu mé (transepithelial electrical resistance - TEER) va xdc dinh kha nang tham

fluoresxein isothioxyanat-dextran (FITC-dextran).

Tinh toan ven cua 16p don té bao trong cac thir nghiém duoc xéc dinh bang phép do
dién trd xuyén biéu mé (TEER) nho st dung hé théng dién tr¢ Millicell (Millipore,
Darmstadt, Dac). Ba khu vue khac nhau dugce chon dé phat hién céc gia tri TEER trong
moi giéng va cac gia tri trung binh la két qua cudi cung. Cac gia tri TEER cao hon 250Q

cm? duoc dung cho cac nghién ctru vé kha néng tham.
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Té bao Caco-2/HT29 da cdy dugc xit 1y trude bing t& bao Lactobacillus reuteri
DSM 17938 séng ¢ 100 s6 boi cia vi khuén (multiplicity of bacteria - MOB) hodc cac vi
t0i ngoai bao (MV) tir té bao Lactobacillus reuteri DSM 17938 & 200 s6 bdi cia MV trong
6 gitr trude khi thir thach voi ETEC (E. coli sinh doc t rudt gy bénh, duge biét dén 1a ¢6
tac dong pha vd tinh toan ven cua biéu m6) & 100 sb bdi cua nhiém trang (multiplicity of
infection - MOI) trong 6 gio nita. TEER dugc do trude khi xir ly trude va thi thach voi
ETEC, sau do 1a do mdi gid thir hai trong toan bo thir thach. Dé dinh lwong kha ning thim
qua khe gifra cac té bao cua 16p don, Img/mL fluoresxein isothioxyanat-dextran (FITC-
dextran; Sigma) 4kDa duoc thém vao mat dinh cia cac dia chén khi bt dau thu thach véi
ETEC. C4c mau tir ngin day bén dugc liy sau 6 gio 1. Chét truy vét huynh quang khuéch
tan sau d6 dugc phan tich ba lan bing quang pho huynh quang (kich thich, 485 nm; phat
xa, 520 nm) su dung thiét bi doc FLUOstar Omega Microplate Reader (BMG Labtech,
Ortenberg, Duc).

Két qua

Thu thach voi ETEC gy giam TEER. Ca cac MV thu duoc tir L. reuteri va té bao
vi khuan phan nao ¢ thé bao vé 16p don biéa mo trude thu thach nay (Fig.12). 6 gio sau
thir thach ETEC, su giam TEER dbi véi nhom ETEC dat 35%, va viée xtt 1}"/ trude voi té
bao vi khudn L.reuteri va MV déu cho thidy TEER cao hon dang ké so v6i nhém dugce xu
ly bang ETEC.

Hiéu qué bao vé cua cac MV thu duoc tir L. reuteri va té bao vi khuan Chéng lai ton
thuong do ETEC d6i vai 16p don cling xuét hién trong cac thir nghiém dong FITC-dextran
(Fig.12). Viéc xir Iy trude cac 16p don bing cac MV thu duge tir L. reuteri va té bao vi
khuén lam giam su 1o ri FITC-dextran so voi nhom ETEC.

Do db. ca caec MV thu duoc tir L. reuteri va té bao vi khuan déu thé hién higu qua
bao vé tén thuong do ETEC gy ra cho céc 16p don dong nudi cdy Caco-2/HT29.

Vidu 9 - Thay di hoat tinh enzym lién quan dén sy san sinh MV

Lactobacillus reuteri DSM 17938 va Lactobacillus reuteri DSM 32846 dugc nudi
ciy va dua vao mot s6 xtr ly sinh hoc gy cam Gng. Pap tng, lién quan dén nhing thay doi
trong qua trinh san sinh MV, d6i véi cac xir Iy gdy cam tng nay duoc xac dinh bang cach
st dung xét nghiém enzym va so sanh véi dap tmg thu dugc d6i v6i cac ddi ching, tic 1a
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nuéi cdy vi khuan ma khong c6 cée xu ly gy cam tng. Sau d6, hoat tinh enzym dugc do
trong moi truong diu hoa vi khuan.

Vit liéu va phuong phap

Nudi cdy va xir Iy sinh hoc

L. reuteri DSM 17938 hoic L. reuteri DSM 32846 dugc nudi cdy tir ching goc trit
dong trong 25 mL mdi trudng de Man-Rogosa-Sharpe (MRS) trong cac diéu kién nuoi céy
binh thuong, tirc 1a, nudi céy ky khi & 37°C qua dém. Sau do, vi khuén (40mL) dugc nudi
chy lai trong 400 mL SIM cling véi dich ndi (4%) tir mé nudi cdy vi khuén khac hodc bang
céch b6 sung cac té bao vi khuan khéc (25%, duge rira va tao huyén phu trong PBS) va sau
d6 duoc nudi cdy trong 48 gidy nita. Cac mau vi khuan duoc nghién ctu dugc tong hop
trong bang dudi day.

Bang 3 - Tong hop cac mau vi khuén va cac xir Iy

53/87

Chung vi khuén san sinh MV Xu ly sinh hoc
L. reuteri DSM 17938 - (d6i chimg)
L. reuteri DSM 17938 4% dich noi cua Bifidobacterium longum ATCC BAA-999
L. reuteri DSM 17938 4% dich ndi cua Bifidobacterium longum DSM 32947
L. reuteri DSM 17938 4% dich noi cua Lactobacillus paracasei LMG-P-17806
L. reuteri DSM 17938 25% té bao cua Bifidobacterium longum DSM 32947
L. reuteri DSM 32846 - (dbi chimg)
L. reuteri DSM 32846 4% dich ndi cua Bifidobacterium longum DSM 32947
L———————J—————————————-——J____m___,_____—___———

Bifidobacterium longum ATCC BAA-999 va Lactobacillus paracasei LMG-P-
17806 la cac chung vi khuan ¢6 ban san trén thi truomg va da dugce ndp luu lan luot tai Bao
tang gidng chuén My - ATCC (American Type Culture Collection) va Phong thir nghiém
Vi sinh vét hoc, Béo tang Vi sinh vat phdi hop ctia Bi (Belgian Coordinated Collections of

Microorganisms).

Thiét 1ap thir nghiém lién quan dén cic chung vi khuan probiotic va céc xur ly sinh
hoc khac nhau va dugc thiét ké dé bat chudce tinh huong thuc t€ duge mé rong trong cac
co & san xuat hodc bat chude tinh hudng trong duong tiéu héa ctia con nguoi. 4% dich ndi
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cua cac xu 1y sinh hoc trong qué trinh nudi cay duoc lya chon lam ndng do thich hop du
dé co thé co tac dung nhung mit khac khong duge thém qua nhiéu do ¢6 nguy co c6 cac
thanh phén tir vi khuin gdy cam tng sinh hoc dudi dang mot phan ctia san pﬁém cudi cing.
Néng dd cao hon, 25%, cua cac té bao cua xir Iy sinh hoc dugc chon dé bt chude hidu ung
xdy ra cuc bo trong duong tiéu hoéa cia con nguoi néu hai (hoic nhiéu) ching vi khuin

duoc st dung cung nhau dudi dang mot ché pham két hop.
Lay mau

Céc mau vi khuén dugc ly tam lan dau ¢ 5000 x g trong 10 phut, sau d6 dich noi
duoc chuyén sang 6ng mé6i va sau d6 ly tam l4n hai ¢ 10.000 x g trong 10 phut dé loai bo
té bao vi khudn va cic manh v& té bao vi khuan. Cac dich ndi chira cac MV nay dugc loc
qua bd loc 0,45 pm, va gitt trén nude da truge khi ly tam tiép theo biang may siéu ly tAm &
32000 vong/phut & 4°C trong 3 gio (Beckman SW 32 Ti Rotd, thung lic, 6ng 30 mL). Loai
b6 dich ndi (hat nhe nhang ra bang pipet). Cac vién von chira MV dugc tao huyén phit mot
cach cin than trong méi truong tao huyén phu lai (nuéi mudi dém phosphat - PBS)) va ly
tam lai & 32.000 vong/phut ¢ 4°C, rira sach tan du cua moi truong nudi chy. Thé tich tao
huyén phu lai thay d6i, trong khoang tir 100 - 300 pL, tuy thude vao kich thude vién von.

Céac mau duoc chia thanh cac phén phén uéc va bdo quan ¢ -70°C.
Hoat tinh enzym

Hoat tinh enzym 5’-nucleotidaza dugc st dung nhu mot thude do dé dinh lugng
nhitng thay doi vé s6 lugng va/hogc hiéu luc cua cac MV duge tab ra boi cac phuong phap
xur ly sinh hoc gy cam Ung khac nhau. Cac mau thu duoc tr cac xtr ly sinh hoc géy cam
tmg & trén dugc lam tan bang va sau d6 duoc kiém tra trong thtr nghiém hoat tinh 5'-
nucleotidaza bang kit xét nghiém Crystal Chem 5'-Nucleotidase (Crystal Chem, Elk Grove
Village, 1L, Hoa Ky) . No1 ngén gon, quy trinh dugc thyc hién trong hai bude. DAu tién,
chat phan tmg 1 (CC1) chira AMP duoc bo sung vao cdc mau dich ndi dé chuyén hoa AMP
thanh adenosin nho enzym 5°-nucleotidaza bét ky c6 mat trong cdc mau dich n6i. Adenosin
duoc thuy phan tiép thanh inosin va hypoxanthin boi céc thanh phan trong chét phan tmg
1. Trong budc thir hai, chét phan tmg 2 (CC2) duoc b6 sung vao daé chuyén hoa hypoxantin
thanh axit uric va hydro peroxit, chét nay dugc su dung dé tao ra thudc nhudém quinon duogc

do dong hoc ¢ 550nm trong may do quang pho. Hoat tinh 5’-nucleotidaza trong céc mau
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duge xac dinh bang cach tinh toan sy thay d6i vé do hép thy giita 3 va 5 phut va so sanh
V61 gia tri tu mau cua bo dinh chuén.
Két qua

Fig.13 thé hién hoat tinh 5’-nucleotidaza trong céc mau MV thu duoc tir L. reuteri
DSM 17938 (déi v6i cdc mau déi chimg va xir 1y). Nhu c6 thé thiy dugc tir hinh vE, hoat
tinh 5’-nucleotidaza tang & cac mau thu duge tr mé nudi chy L. reuteri DSM 17938 ¢6 b
sung 4% dich ndi tir B. longum ATCC BAA-999 hodc B. longum DSM 32947 trong moi
truong SIM (DSM 17938 + 4% dich ndi DSM 32947 hodc DSM 17938 + 4% dich nbi
ATCC BAA-999) so v6i L. reuteri DSM 17938 trong SIM (dbi ching) hodc L. reuteri
DSM 17938 v6i 4% dich ndi tir L. paracasei LMG-P-17806 (DSM 17938 trong SIM hodc
DSM 17938 + 4% dich n6i LMG-P-17806). Hiéu qua ctia xtr ly sinh hoc gy cam tng lén
hoat tinh 5’-nucleotidaza 1a o rét nhit khi L. reuteri DSM 17938 dugc nudi ciy voi dich
ndi tir B. longum DSM 32947, nhung ciing thu dugc hiéu qua v6i dich ndi tir B. longum
ATCC BAA-999. Diém mat do quang (OD) tir mdi mau ching minh rang s6 lugng té bao

twong déi khong bi thay dbi dang ké gitta céc xt 1y.

Céac két qua duogc trinh bay trén Fig.14 1a gidng nhu duge trinh bay trén Fig.13
nhung da dugc chuén hoa lién quan dén hoat tinh 5'-nucleotidaza va mat do quang cta
DSM 17938 trong SIM, gitp d& dang so sénh sy thay déi & mirc s 1an vé hoat tinh 5'-

nucleotidaza gitra cac thir nghiém khac nhau.

Cac két qua trén Fig.15 (dugc chuén hoa), minh hoa thém rang hoat tinh 5°-
nucleotidaza duoc ting 1én sau xtr ly sinh hoc gdy cam ng so vGi cac mau d6i ching (tic
1a, DSM 17938 trong SIM) bing cach ddng nudi ciy L. reuteri DSM 17938 v6i 25% té bao
tr B. longum DSM 32947 trong mdi truong SIM. Piém OD tir cac mau nay minh hoa sy
khéc nhau tuong dbi vé s6 luong té bao thu duoc bang cac xtr ly sinh hoc khéc nhau (tirc
la diém tang ¢ cdc mau x\r ly sinh hoc gy cam (mg do téng s6 lwong té bao vi khuan cao
hon).

Fig.16 minh hoa céc gié tri hoat tinh 5°-nucleotidaza dugc chuén hoa trong cac mau
d6i chimg va duoc xi Iy bang céch sir dung L. reuteri DSM 32846. Nhu c6 thé dugc thiy
fir dd thi, hoat tinh enzym tang 1&n nho nudi ciy L. reuteri DSM 32846 ¢6 bd sung 4% dich

ndi tr B. longum DSM 32947 trong moi truong (DSM 32846 + 4% dich nbi DSM 32947)
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s0 v6i dbi ching L. reuteri DSM 32846 trong SIM (DSM 32846 trong SIM). Céc diém OD
tir cac mau nay minh hoa sy khac nhau tuong ddi vé sb luong té bao thu duogc bang cac xi

ly sinh hoc khac nhau nay.

Vi du 10 — Cai thién tic dung abi khéang ctua Lactobacillus reuteri DSM 17938 dbi
v6i tin hiéu dau qua trung gian TrpV1 sau khi dong nudi cay véi Bifidobacterium longum

DSM 32947 hoic Bifidobacterium longum ATCC BAA-999.

Hiéu qua cta cac xtr ly sinh hoc 1én sy san sinh MV boi Lactobacillus reuteri DSM
17938 duogc tht nghiém trong mé hinh kich thich truong dién in vitro (Electric Field
Stimulation - EFS) st dung cac noron biéu hién TrpV1 thu dugc tir cac hach ré o lung
chudt (dorsal root ganglia - DRG) va nén tang Cellectricon Cellaxess Elektra. L. reuteri
DSM 17938 duogc nudi cdy trong 48 gio dé 1am doi chung trong mdi truong md phong rudt
(SIM déi chimg DSM 17938 48 gi%), hodc sir dung xir 1y sinh hoc gdy cam tmg gom dong
nudi cdy véi 25% té bao vi khuan ctia mét trong hai ching Bifidobacterium longum strains
DSM 32947 hoic ATCC BAA-999 trong SIM trong 48 gio. (Cong thirc moi truong co6 thé
dugc tim thay trong vi du 1). Cac MV dugc phan 1ap tir cac ché pham vi khuan khac nhau
theo vi du 6. Céc té bao thin kinh DRG nguyén thuy cua chudt duge nudi ciy trong 48 gid
trong cac dia 384 giéng clung voi yéu t6 tang trudng than kinh (nerve growth factor - NGF)
dé m6 phong sur lam nhay cam ngoai vi. Sau d6, tic dung d61 khang ctia cac ché pham MV
thu duoc dbi véi su hoat hoa TrpV1 do capsaixin gdy ra da duoc ddnh gid. Vao ngay thu
nghiém, cac mau céy DRG dugce nhudom béng chét chi thi Ca?* (Ca5; khong c6 bd sang loc
rua) dé co thé chup anh khoanh khic canxi duoc kich hoat boi capsaixin, mot chit chu van
TrpV1 dac hiéu. Pau tién, ECso clia capsaixin dugce xac dinh trong cac thir nghiém EFS
riéng biét va nong do nay sau dé duge thém vao tAt ca cac mau cdy DRG dé cam ung su
kich hoat TrpV1. Sau do6, tdc dong cua cac ché pham MV d6i vai su hoat hoa TrpV1 duge
danh gia ¢ dinh dang dap ing lidu (sau ndng do dugc thir nghiém 1am ba 1an trong moi dia)
v6i nodng do ban dAu 12 1:10 cta ndng dd gbc MV ban dau va st dung cdc budc pha lodng
1:3. Cac mau cdy DRG dugc i véi cac ché pham MV trong 1 gio trude khi chay thir nghiém
EFS. Cac dia duoc dit trén ban may Cellaxess va mot loat cac giao thirc EFS da dugc ap
dung. Cac giao thirc EFS nay bao gbm céc chudi xung dé bat gitr nhitng thay déi vé tinh
da bi kich thich xay ra trong cdc mau nudi cdy DRG do 1 véi cac ché phdm MV. Sau do,

tac dong cta cac ché pham MV dbi véi su hoat hoa TrpV1 do capsaixin gy ra dugce phan
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tich va cac gia tri ECso dugce xdc dinh cho mdi ché phém (ECso thuong dugce mo ta 1a mot
nira ndng do hidu qua t1 da va dé cap dén nbng do cua mot chét gay ra dép ng nira giita
murc co s& va tdi da sau mot thoi gian tiép xic quy dinh). O day ECsp biéu thi % nodng do
géc cua MV tach duoc tir 400mL dich nuoi céy Vi khuén). Thu nghiém duoc thuc hién hai
lan va gid tri ECso trung binh dugc tinh todn. Gid tri ECso ctia thir nghiém dbi chung la 7,4,
trong khi cac gia tri ECso cho cd hai x{r ly sinh hoc géy cam tng déu thdp hon nhiéu (1,8
dbi voi DSM 17938 + DSM 32947; 2.7 déi véi DSM 17938 + ATCC BAA-999). Cac két
qua nay thé hién ring cac xt ly sinh hoc gay cam (ng lam tang hiéu qua déi khang cua ché
pham lén su truyén tin hiéu TrpV1, ttc 13, can mot lvong ché pham MV duge giy cam tng
thdp hon dé trc ché su truyén tin hiéu TrpV1 do capsaixin gdy ra so véi ché phim MV dodi
chirng. Mot khia canh quan trong dé cap o day la dbi ching (DSM 17938 SIM 48 gio) da
thé hién trude do hiéu qua tc ché 1én su truyén tin hiéu TrpV1 (xem vi du 4) va do d6 ¢6
thé duoc xem la ddi ching duong. Tém lai, bang cach cho vi khudn trai qua xtr Iy sinh hoc
gdy cam Gng trong qué trinh nudi céy theo sdng ché, vi khuin dugc giy cam Ung dé san
sinh cac MV tri liéu. Diéu nay da cai thién hiu qua uc ché/ngén Chari dbi vai su kich hoat

TrpV1 do capsaixin gdy ra.

Bang 4 - Gia tri ECso cta vi khuan déi véi sy e ché TrpV1

T T R el i S e e O e e S e e e S e

Xu ly Tri s6 ECso ctia vi khuan
d6i v6i su e ché TrpV1
Péi chimg: DSM 17938 SIM 48 gio 7,4
Xt ly gdy cam tng 1: DSM 17938 + DSM 32947 48 gio 1,8
Xt ly gdy cam tng 2: DSM 17938 + ATCC BAA-999 2,7
48 gio

M

Tri s6 ECso dugc thé hién dudi dang % cua nong do gbe cia MV dugce tach tir
400mL dich nudi cdy vi khuan 16ng va tac dung ddi khang gia ting cta cac ché pham MV
tr DSM 17938 1én TrpV1 trong dép ung véi xu ly sinh hoc giy cam tng.

Vidu 11 - Céc thay dbi trong diéu bién mién dich la két qua ctia cdc xtt Iy sinh hoc
trong qua trinh nudi cdy

Trong vi du nay, da thé hién rang cac MV thu dugc tir dich n6i khong chira té bao

(CFS) cua Lactobacillus reuteri DSM 32846 ¢6 tac dung diéu bién mién dich manh hon
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(tang IL-6) so v6i cac MV thu duge tir dich ndi khong chira té bao (CFS) ctia Lactobacillus
reuteri DSM 17938. Cling duoc thé hién rang hiéu qua diéu bién mién dich ctia cac MV
thu dugc tur dich ndi khong chtra té bao (CFS) tir Lactobacillus reuteri DSM 32846 hodc
Lactobacillus reuteri DSM 17938 duogc cai thién sau khi xtr ly sinh hoc trong qua trinh
nudi cay.

Vit liéu va phuong phép

Tuyén bo dao dtrc va phén 1dp céac t€ bao don nhin mau ngoai vi

Céc tinh nguyén vién la nguoi trudng thanh, gidu tén, khoe manh (18-65 tudi) duoc
dwa vao nghién ctru nay, da dugc ny ban Dao dirc Khu vuc tai Vién Karolinska, Stockholm,
Thuy Dién phé duyét {Dnr 04-106/1 va 2014/2052-32}. Tét cé cac ddi twong nghién ciu
da dong y bang van ban. Mau tinh mach duoc thu gom trong céac 6ng hut chan khong da
chira heparin (BD Biosciences Pharmingen) va dugc pha loang bang mdi trudng nuodi ciy
té bao RPMI-1640 c6 bo sung 20 mM HEPES (HyClone Laboratories, Inc.). Sau do, cac
té bao don nhan méau ngoai vi (peripheral blood mononuclear cell - PBMC) dugc phén 1ap
bing cach tach gradien Ficoll-Hypaque (GE Healthcare Bio-Sciences AB). PBMC duoc
rira trong RPMI-1640, duoc tao huyén phu lai trong moéi truong dong lanh chira RPMI-
1640 40%, huyét thanh bao thai bé 50% va DMSO 10%, dugc dong lanh tir tir trong thung
dong lanh (Mr Frosty, Nalgene Cryo 1° C; Nalge Co.) va dugc bao quan trong nito long.

Kich thich PBMC in vitro

PBMC duoc lam tan bang, rua va kha nang song duoc danh gia bing cach nhudém
xanh Trypan, sau do dém bang kinh hién vi quang hoc 40x. Té bao duoc tao huyén phu lai
trong moi truong nudi céy té bao (RPMI-1640 b6 sung HEPES (20 mM), penixilin (100
U/mL), streptomyxin (100pg/mL), L-glutamin (2mM) (tit ca cua hang HyClone
Laboratories, Inc.) va huyét thanh bao thai bé 10% (Gibco by Life Technologies)) & nong
do cudi 1a 1x10° té bao/mL. Té bao duoc nudi ciy trong dia nudi céy té bao day phing va
i & 37°C voi moi trudng 5% CO,. Cde MV phan 1ap tir cac ché pham vi khuén khéc nhau
nhu md ta chi tiét hon du6i day duge thém vao PBMC ¢ ty 18 Mv-so véi-té bao la 500:1.

Phén lap céc vi tai

58/87

Té bao vi khuin Lactobacillus reuteri DSM 17938 hodic DSM 32846 dugc nudi cdy

trong SIM (moi trudong rudt mo phong, cong thirc duge mo ta trong vi du 1) trong 48 gio ¢
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37°C. Péi véi cac thir nghiém trong d6 cac x\r Iy sinh hoc khac nhau dugc nghién ct, té
bao vi khuén Lactobacillus reuteri DSM 17938 hogc DSM 32846 dugc nudi ciy voi su ¢
mat cta cac dich ndi tix Bifidobacterium longum DSM 32947 hodc Bifidobacterium longum
ATCC BAA-999 dugc nudi cdy riéng trong SIM trong 48 giv ¢ 37°C. Ngoai ra, té bao vi
khuan Lactobacillus reuteri DSM 17938 dugc nudi céy v&i su ¢6d mit cua 25% té bao vi

khuén tir Bifidobacterium longum DSM 32947.

Té bao vi khuan duoc loai ra khéi canh truong nudi céy bang cach ly tim & 5.000 x
g trong 10 phat ¢ 4°C va sau do ly tim lan nita ¢ 10.000 x g trong 10 phut & 4°C. Sau do,
céc dich ndi duoc loc bing bo loc ¢& 16 0,45um (Millipore). Phin dich ndi khong c6 té bao
duoc ¢d dic béng cach str dung bo loc Amicon Ultra véi MwCO 100 kDa, loai bo protein
va cac phén tir khac dudi 100 kDa. Cac dich ndi duge ly tim bang may siéu ly tim Beckman
coulter Optima L - 80XP (Beckman coulter, My) ¢ 118.000 x g & 4°C trong 3 gio. Loai bo
phin dich ndi, tao huyén pht lai vién vén trong dung dich dém PBS va siéu ly tim lan hai
(118.000 x g ¢ 4C trong 3 gi0). Sau do, vién von duoc hoa tan trong Neurobasal A + chét

b6 sung B27 + Glutamax, chia phan phan uée va bao quan & -70°C.
Quy trinh thir nghiém

Céc MV phan 1ap tir cac ché pham vi khuén khdc nhau mo ta trén ddy duoc bd sung
vao PBMC & ty 1& Mv-so v6i-té bao 1a 500:1 va dugc 0 trong 48 gid. Céc dich ndi dich
nudi cdy té bao dugc thu gom va phan tich vé su cam tmg cac xytokin bang phuong phép

ELISA.
ELISA

Céac murc xytokin 1L-6 tiét ra dugc do trong céc dich ndi nudi cdy té bao bang cach
sir dung kit ELISA banh kep theo hudng dAn cua nha san xudt (MabTech AB). Bo do hép
thu & budc song 405nm béng thiét bi doc vi dia (Molecular Devices Corp.) va phén tich

két qua bang phan mém SoftMax Pro 5.2 rev C (Molecular Devices Corp.).
Két qua

Cac vi tai tu Lactobacillus reuteri DSM 32846 c¢6 hi¢u qua hon frong viéc cam ng
san sinh IL-6 so véi cac vi tii phén 1ap tir Lactobacillus reuteri DSM 17938 (Fig.17). Hon
nita, cic MV phan lap tir ca hai chung Lactobacillus reuteri sau khi dong nudi ciy voi
chung Bifidobacterium longum (ca 4% dich noi va 25% té bao) lam ting sy san sinh IL-6
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dugc cam ung so vai cac d6i chimg (cac Fig. 18, 19 va 20). Cac két qua nay thé hién réng

cac MV phén 1ap ¢6 hiéu qua hon sau khi xir 1y sinh hoc trong qua trinh nudi cay.

Vi du 12 - Céc vi tai (MV) thu dugc tor Lactobacillus reuteri bdo vé tinh nguyén

ven cta hang rao biéu mo trudc tc dung gdy hai cua Escherichia coli sinh doc t6 rudt.
Vit liéu va phuong phap
Phéan 1ap cac vi tui (MV) ngoai bao

Té bao vi khun Lactobacillus reuteri DSM 17938 hodc Lactobacillus reuteri DSM
32846 dugc nudi ciy trong moi truong Man-Rogosa-Sharpe, thu hoach sau 24 gio va duge
loai bo khoi canh trudong nuoi céy bang cach ly tim ¢ 5.000 x g trong 10 phut ¢ 4°C va sau
d6 ly tam & 10.000 x g trong 10 phut at 4°C, sau do céc té bao con lai dugc loai bo khoi
dich noi bﬁng cach loc béng bd loc ¢& 16 0,45um. Cac dich ndi duoc ¢o bé‘mg bo siéu loc
Amicon (100 kDa), loai bd cac protein va cac phén tir khac dudi 100 kDa. Céac dich noi
duogc ly tam bang méy siéu ly tim Beckman coulter Optima L — 80XP (Beckman coulter,
M§) & 118.000 x g & 4°C trong 3 gio. Loai bo phan dich ndi, tao huyén phu lai vién vén
trong dung dich dém PBS va siéu ly tdm lai lan hai (118.000 x g & 4°C trong 3 gi®). Sau

do, vién von dugc hoa tan trong PBS, chia phan phan udc va bao quan & -70°C.
Kha nang thAm cua rudt in vitro (ddng nuodi cdy té bao Caco-2/HT29)
Nuoi cdy té bao biéu mo (Caco-2/HT29)

Té bao biéu md Caco-2 va HT29 duge nudi cdy riéng trong cc binh nudi cdy mod
trong moi truong Eagle duoc cai bién ctia Dulbecco (DMEM) ¢6 bd sung 10% huyét thanh
bao thai bo, 1% axit amin khong thiét yéu, va 1% penixilin va streptomyxin, ¢ 37°C trong
moi truong 5% COz véi do Am tuong d6i 90%. Té bao Caco-2 va HT29 duogc nudi ciy
trong cac binh nuoi cdy md 25cm? va phan tach ¢ mire hop luu 80-90% bang cich sir dung
0,25% trypsin va 0,02% axit etylendiamintetraaxetic (EDTA). Té bao duoc céy & mat do

6x10* t€ bao cho mdi binh 25-cm’.

Dong nudi céy té bao

Té bao Caco-2 va HT29 duogc cdy trén ngin dinh cua céc dia chén Transwell (mang
loc duge phii colagen Transwell-COL) véi ty 1€ 9:1 va dugc nudi trong céc dia Transwell
12 giéng voi mat do cudi la 1x10° té bao/cm? trong moi dia chén. Cac té bao duoc duy tri
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trong cung cac diéu kién va dugc dé sinh truong trong 21 ngay véi moi truong (0,5mlL &

canh dinh va 1,5mL & canh ddy) thay d6i mdi ngay dé cho phép cac té bao biét hoa.
Tinh toan ven cta 16p té bao

Tinh toan ven cta 16p té bao duge xac dinh bang hai phwong phép: Dién tré xuyén
biéu mo (transepithelial electrical resistance - TEER) va xdc dinh kha nédng tham

fluoresxein isothioxyanat-dextran (FITC-dextran).

Tinh toan ven cua 16p don té bao trong cac th nghiém duoc xac dinh bang phép do
dién trd xuyén biéu md (TEER) nho st dung hé théng dién trd Millicell (Millipore,
Darmstadt, Durc). Ba khu vuce khac nhau dugc chon dé phat hién cac gia tri TEER trong
mdi giéng va cac gid trj trung binh la két qua cudi cung. Cac gia tri TEER cao hon 250Q

cm? duoc dung cho cac nghién ctru vé kha nang tham.

Té bao Caco-2/HT29 di cly duoc xir ly trude bing té bao Lactobacillus reuteri
DSM 17938 hodic Lactobacillus reuteri DSM 32846 séng & 100 s6 boi cta vi khuén
(multiplicity of bacteria - MOB) hodc cac vi ti ngoai bao (MV) tu té bao Lactobacillus
reuteri DSM 17938 hodc Lactobacillus reuteri DSM 32846 & 200 sb boi ctia MV trong 6
gidy trude khi thir thach voi ETEC (E. coli sinh doc t6 rudt gy bénh, dugc biét dén 13 c6
tac dong pha vo tinh toan ven cua biéu m6) ¢ 100 sb bdi ctia nhiém trang (multiplicity of
infection - MOI) trong 6 gio nita. TEER duoc do truge khi xir Iy tru6e va thu thach voi
ETEC, sau do 12 do mdi gio thir hai trong toan bo thi thach. Dé dinh lugng kha nang thim
qua khe gilia cac té bao cta 16p don, Img/mL fluoresxein isothioxyanat-dexiran (FITC-
dextran; Sigma) 4kDa dugc thém vao mat dinh cua cac dia chén khi bt dau thtr thach véi
ETEC. C4c mau tr ngan day bén dugc Jdy sau 6 gio . Chét truy vét huynh quang khuéch
tan sau d6 duoc phan tich ba lan bang quang ph6 huynh quang (kich thich, 485 nm; phat
xa, 520 nm) su dung thiét bi doc FLUOstar Omega Microplate Reader (BMG Labtech,
Ortenberg, Durc).

Két qua

Thtr thach véi ETEC gay ra su giam TEER ching to ring cac MV thu dugce tu L.
reuteri DSM 32846 da phin nao c6 thé bao vé 1ép don biéu mé trude thi thach nay
(Fig.21). O thoi diém 6 gio sau thi thach ETEC. su giam TEER d6i v6i nhom ETEC dat
27%, trong khi viéc xu ly teude véi MV thu duoc tor L.reuteri DSM 32846 ¢ 10, 50, 100
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va 200 MOM cho thidy TEER cao hon déang ké so v6i nhom duoc xt Iy bang ETEC. Té

bao khong duge xtr Iy van con khoang 90%.

Hiéu qua bao vé nay cua cac MV thu duoc tir L. Reuteri DSM 32846 chéng lai ton
thuong do ETEC dbi vé6i 16p don cling xuét hién trong cac thir nghiém dong FITC-dextran
(Fig.21). Xt ly trudce cac 16p don bang cac MV thu duoc tir L. reuteri DSM 32846 & 10,
50, 100 vaf200 MOM lam giam sy 10 ri FITC-dextran so v6i nhom ETEC.

Do d6, cac MV thu duogc tr L. reuteri DSM 32846 thé hién hiéu qua bao vé ton
thuong do ETEC gdy ra déi véi cac 16p don dong nudi cay Caco-2/HT29.

Trén Fig.22, so sanh gilta hiéu qua bao vé cua cac MV thu dugc tir L. reuteri DSM
32846 nhu duoc thé hién trong thir nghiém dong FITC-dextran dugc so sanh véi hiéu qua
nhan duoc bdi cdc MV thu dugc tir L. reuteri DSM 17938. Xir ly truge céac 16p don té bao
biéu mo béng cac MV thu duoc tu L. reuteri DSM 32846 lam giam su ro ri FITC-dextran
mot cach hiéu qua hon, cu thé 1a & cac néng do MV thép hon, so vdi cac MV thu duogc tu
L. reuteri DSM 17938. Diéu nay thé hién rang cac MV thu dugc tir L. reuteri DSM 32846
¢6 hidu qua hon cac MV thu duoc tir L. reuteri DSM 17938 trong viée bao v€ tinh nguyén
ven ctia hang rao biéu mo.

Céac phuong an dugc md ta trén day duogc hiéu chi 1a mot vai vi du minh hoa cta
sang ché. Ngudi co hiéu biét trung binh trong linh vuc nay s& hiéu ring c6 thé thyc hién
céc cai bién, 16 hop va thay doi khac nhau d6i vai cac phuong 4n nay ma khong nam ngoai
pham vi bao hd cia sang ché. Cu thé 13, cac giai phap timg phan khac trong cac phuong 4n
khac ¢6 thé duoc két hop trong cac hinh trang khéc, trong do ¢6 thé 1a vén dé ky thuat. Tuy

nhién, pham vi ctia sang ché dugc giéi han boi bo yéu cau bao hd keém theo.
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YEU CAU BAO HO
1. Phuong phéap san xuét vi tai tri liéu, phuong phdp nay bao gbm cic buéc:

nudi cay vi khuén la chung vi khuén probiotic trong méi truong nudi cdy, trong do
ching vi khuin probiotic dugc chon tir nhom bao gom ching Lactobacillus, ching

Bifidobacterium, va hon hgp cua cdc ching nay; va

cho vi khudn nay trai qua xir ly sinh hoc gdy cam (ng trong qua trinh nu6i chy dé
cam ung san sinh cac vi tui tri liéu bo1 vi khuén, trong do xir Iy sinh hoc gay cam tng dugc
chon tir nhom bao gdbm dong nudi cdy vi khudn nay véi vi khudn 14 chung vi khudn khéc,
nudi cay vi khudn v6i su ¢ mit ciia moi truong diéu hoa tir vi khuén 14 chung vi khudn
khac va su két hop cia cic xir 1y nay, trong d6 chung vi khudn khac la ching

Bifidobacterium va trong d6 chung vi khuan khdc la khéc voi ching vi khuan probiotic.

2. Phuong phap theo diém 1. trong d6 viéc cho vi khuén trai qua xtr Iy bao gom viéc cho
vi khuén trai qua xir ly sinh hoc gdy cam Ung trong qua trinh nudi céy dé cam ung san sinh
vi tai tri liéu va giai phéng vi tai tri ligu nay vao moéi truong nudi céy, va tuy y phan lap vi
t0i trj liéu tir mai trudng nudi cdy.

3. Phuong phap theo diém 1 hodc 2, cdn bao gom viée cho vi khuén trai qua xtr Iy phi sinh
hoc gy cam ung trong qud trinh nudi cdy dé cam Gng san sinh vi ti tri liéu boi vi khuan,
trong do xur ly phi sinh hoc gdy cam (ng t6t hon 1a xtr 1y bing oxy, t6t hon 1a bang cach

khudy tron vi khuan trong qué trinh nudi cay va/hoac suc khi.

4. Phuong phéap theo diém bit ky trong s6 cac diém tir 1 dén 3, trong d6 ching vi khuan
khac 1a chung Bifidobacterium longum, t6t hon 1a duge chon tir nhom bao gébm B. longum
DSM 32947, B. longum DSM 32948 va hdn hop cua cic ching nay.

5. Phuong phap theo diém bét ky trong sé céc diém tur 1 dén 4, trong d6 chung vi khuan
probiotic la chung Lactobacillus reuteri, t6t hon la duge chon tir nhoém bao gom L. reuteri

DSM 17938, L. reuteri DSM 32846, va hdn hop cua cac chung nay.

6. Ching vi khuan, trong d6 chung vi khuin nay 1a Bifidobacterium longum DSM 32947
hodc Bifidobacterium longum DSM 329438, t6t hon 12 & dang sdy kho hoic dang kho lanh.

7. Ché pham probiotic gom:
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vi khuén 1a chung Lactobacillus, tdt hon 14 chung L. reuteri, va t6t hon nira 1a chung
L. reuteri dugc chon tu nhom bao gém L. reuteri DSM 17938, L. reuteri DSM 32846 va

hdn hop ctia cac chung nay; va

vi khuén 1a ching Bifidobacterium longum dugc chon tir nhém bao gbm B. longum
DSM 32947, B. longum DSM 32948 va hdn hop ctia cac ching nay, hodc moi truong diéu

hoa tir ching B. longum.

8. Ché pham probiotic gbm vi khuén 12 ching vi khuén probiotic va vi tii trj liéu duge tao
ra bdi chung vi khuén probiotic nay hogc b&i chung vi khuan probiotic khic bang cach cho
vi khudn 1a chung vi khuan probiotic hodc ching vi khuan probiotic khéc trai qua xtr ly
sinh hoc gay cam ung trong qua trinh nudi cdy dé cam tng san sinh vi tdi tri liéu boi vi

khuan, trong d6

chung vi khudn probiotic va ching vi khuan probiotic khac duge chon tir nhém bao

g0m ching Lactobacillus, ching Bifidobacterium. va hon hop cua cac chung nay;

xur ly sinh hoc gy cam dng duge chon tir nhém bao gom dong nudi cdy vi khuan
nay véi vi khuan 1a chung vi khuan khdac, nudi cay vi khuéan vl su ¢6 mat cia moi trudng

diéu hoa tir vi khuan 1a ching vi khuan khéac va su két hop céc xtr ly nay;
chung vi khuan khac la ching Bifidobacterium, va

ching vi khuan khac la khac v6i chung vi khuan probiotic va ching vi khuan

probiotic khac.
9. Ché pham probiotic theo diém 8, trong d6 ché pham probiotic bao gbm:
thanh phan tac dong cham & dang vi khuan la ching vi khuan probiotic; va

thanh phan tac dong nhanh & dang vi tui tri ligu dugc tao ra béi vi khudn 1a ching
vi khuén probiotic hogc béi chung vi khuan probiotic khéc bang cach cho vi khuan nay trai
qua xtt ly sinh hoc gdy cam tng trong qué trinh nu6i céy dé cam tmg san sinh vi tai tri liéu
bi vi khuén, trong d6 thanh phan tac dong nhanh va thanh phan tic dong cham cung nhau

tao ra hiéu qua diéu tri kéo dai khi duge ding cho dbi tuong.

10. Vi thi tri liéu phan 1ap duoc tir vi khuén 1a chiing vi khuan probiotic dugc cho trai qua
xtr ly sinh hoc gy cam g trong qué trinh nuoi céy dé cam mg san sinh vi thi tri li¢u boi
vi khuén, trong dé
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chiing vi khuén probiotic dugc chon tir nhom bao gom chung Lactobacillus, chung
Bifidobacterium, va hon hop cua cac ching nay;

xtr ly sinh hoc gy cam tng duge chon tir nhom bao gdm dong nudi céy vi khuan
nay v6i vi khuan 1a chung vi khuéin khéc, nudi cay vi khuén véi sy ¢6 mét cia moi truong
diéu hoa tir vi khuén 1a chung vi khuan khac va hon hop cla cac ching nay va

chung vi khuan khac 1a ching Bifidobacterium va trong d6 chiung vi khuén khac la

khac véi ching vi khuan probiotic.

67

67/87



68/87

42515

INIS 8u0Jy L¥6ZEINSA+8E6LTINGAG i

INIS U0} 86 EINSA+8E6LTINSA

INIS 8U01 8E6LTINSG

Aep &p yoip HA+8E6LTINSA 7

HA+8€6/TINSQ it

1/20

ZO+8€6LTINSQ Y.

0P IBIUN+8E6LTINSG 2

SYIA 8U041 8E6/TINSA #

ezep

1103[oNnu

{

G we!

ysu nyL

[

S€

oy

(1/n) yun 1eoy



42515

2/

o
o]
il
i

wr G T ¥ R

(Ae18/wiw) 00d 291

0 pagean

} ™A

T

[ A 1 B . T S e

(Aei3/wiwi) DDd 091 UBA

R Bt B =

] (Ae13/wiw) DDd 201 UBA

HOng trang

01

§;

T

(Ae18/wiw) D2d 293 UBA

LS A T S fosi

48] (Ae18/wiwi) D2d 203 UBA

20

L=

20} UBA 23] Yu3UD

PE L P om

201 UBA Y29 yugyd

Canh fru“o’ng

Po TR 3

901 UBA Y22] Yuayd

203 UBA 4231 4U3UD

Farehs

Hoshy

Krahs

Wrahs

Morehy

Fig. 2

69/87



42515

3/20

L} oo TR e

(zH) DDd 1eNs uel

(zH) D0d 18NS el

02424

HOng trang

I
PR <IN R~ i

® o - s M o Moo ¥

(zH) DDd 1gns uel

c

-

] g ]
[ S o L e R o N s |
-4 - ~

(zH) D0d 1gNs uel

— O

H) DDd ens uel

1eNns uel yoy|

T e
S Oy
=YY=yt

Pl
1BNS UB1 Y23 Yuayd

Canh tfudng

41

Bt

Krags

1‘5

M

Fig. 3



42515

4/20

B = = o
=] o 3

(ww) 24 op uglg

U S b
£33 3 [543

”ﬁ (ww) 2od 9p ua!

. Qb
oy
i ,D
>
frart
e <
©
’E (@)
o+
loT0)]
[
xO s - i
T - - :
wiw) Ddd 9p uglg ! yuayd

T

E =
B W ® B
# .

‘W‘fﬂfﬁ{“l"v!"”"
- P

-~ -
i e W ﬂ,? i

(ww) 20d 9p u2!g D0d 9P UR!q Yd9] yusyd

i - 4

£,

— W

i8]

o !_ B

1 ¥ 1

o Ar ™ oy
! P S fiocy

0  (ww)oodopuaig

Homans

Seks

K

Lt

e

Horakos

Fig. 4

71/87



Két trang

42515

5/20

it " . £
pe:) " . S
i i b
: i i,.’“i
- wV;L;,
4 Vf'”,/ TR ’
. (Ae18/wwi 201 U : :
gy (e18/Ww)30d 991 UEA 501 uen ya3) yuayd
"t N }’2
Z:L - 5:?
i
'5‘{1v | 3
s, ;
-z b o s T v Do e

DdOQUEA 507 uen yad) YuaLd

(e

Canh trvong
Forpdys

Fig. 5

AR R S

903 UBA Y| yuayd

« (Ae18/wui) 204 201 ugA

9

*® i
E i
. C B
. ki
T ops e e fa . . i"? P .T
0 (Ap13/wiw) 33d 9QLUBA 501 uga ya3] yuayd
- - w W
& e i
L] 2/

EE L A L I

g (1e1B/WW)2Dd 29I UEA 501 uen yodl yuaLd

72/87



42515 73/87

6/20

1
& % §
2 LR
: &

A W o8

45 (zH) D2d 1gn§ UE,L

e
Horabry

%

I ]

H

2 8 E AHSELHEE
. £y 0F R i CE R Y L'I o )
o (zH) D0d 1gns ueL '

1BNS U} YI3] Yuaud

FA0

N

K&t trang
Fig. 6

Hrahs,

Rk
Krabs

18NS UBY 4o3] Yyuaud



42515

L

) (ww) o0d 0p uglg

8, P

. By bt}
- e o
i pe 5

(ww) ood ¢p ualg

d

‘_._
|3

~

Két trang

o 5% <3
—

(wwy) 2dd op uaid

e
T

23 0y pite
" - -
o P} )

(ww) D0d Op ugig

7/20

i SN T3 N o B
— -~ - -
E2E < ) :,’?5, s

D0d 9P UR19 Ya3| yuayd

oo 1:‘;‘1\ Wy T
PR < - T R

D0d 9P UR1g Yag| yuayd

Canh truong

il g
D2d 9P ullg yd9| yuayd

Krags

Krehs

Fig. 7

74/87



75/87

42515

8/20

g B4
" - - - § yuip op ualg
. NE - N NN Qs ugl
: v - vl $d 201 ugA
AT - IAD At 8uQnuyyued WD SQ Suesy 19X
- ~ - ~ a yuip op ualg
- 1 0 : M o5 ueL
o G 0 Ok A 201 UEA
AT - D i 3uQnil yued WD WSa 8uen SugH




42515

9/20

0,8+

({e) < N

- -~ -

o o o

eing 0@/€-onj4 91 AL

76/87



au dap wng

bat d
0,0003

42515 77187

ay séng
P

?
...

T

10/20
o e % L 7@
e
o
L
:o Je = @
o

204
154
104

=
Al
L
=
{o¥0]
c
S
Q.
\MO
o]
=)
s}
o 5-
)
(0
o

N



o)

©

42515

11/20

— - Ho KA
- | i [ %, 3
+
* i Fh " %,
&.
- - o
& & & & &5 &5 &
- - o o - -~ o o
10p Suony A-N4| 10p Suomiv/T-1I
T Ke;
g <[ oa/’
N .| .
) < %, ?
- T /7@./
el <% 7
K
— H - B 'G’;p >
&S & & & & & & & © o o
(=] o (=] [=] (=] [=] o o o
8 8 8 8 8 g 8 & B2 pai
9_ [¢e] o <t N @
(lw/Bd) N4l (lw/Bd) w211 i
I'" E BA
K
o
|_—H___}.’ i H 4-001 ?
4
4
I__‘ B |— —1 -00\9 ¢>
7
55 5 LT 4 & 5T §F & & “
8 8 8 8 g 8 & < ’
o o n
o <t (32] -
(lwybd) 91 (lw/Bd) oL

78/87



79/87

zl Bid
8€6LTINSA 8¢6LTINSA
Ny AN oeq 2}
1IoA 20N AL DX 1oAdeNI ALY D313+oeqRl  ORG MWD

o |

12/20

42515
op 8uQn)

00TT

0091

001¢

009¢

00T¢

Jlld=—e— Yi]] e

6C1H/z-00eD Aed 1gnu 3uQ@d

SY
SS
59
SL
S8
56

4331 %



80/87

42515

13/20

908/T-d-9N]
lou ueyd % + 8€6LT NS

0T xdo

LY6TE INSQ
lou ueyd %t + 8€6LT NSO

¢l B4

Iou ueyd SuoJl IN,S Yull 1EOH M

666-YV8 D1V
lou ueyd %t + 8€6/T INSA

IS 8u0J1 86T INSA

0'st

0'o¢

0's¢

(1/n) wAzus yuja 1eoH



81/87

42515

14/20

eOY UENYd 20NpP ‘0

908/T-d-DINT
lou ueyd %b + 8€6LT INSA

L762€ INSQ
lou ueyd %t + 8€6/LT INSA

666-Yva D01V
Iou ueyd % + 8€6LT INSC

eoy uenyds 26np ‘1u ueyd SUoJ} IN,S YU/ 320H W

INIS Suodl 8€6/T INSA

v Bl



82/87

42515

15/20

BOY UENYd 20Np ‘A0

0Bq 91 %ST — LY6¢¢E INSA + 8E6LT INSA

eoy uenyd 20np ‘1ou ueyd 3uody IN,S YUl 3eOH M

INIS SU0J1 8E6LT INSA

Gl ‘bi-



83/87

42515

16/20

BOY UeNy2 20Np ‘a0 eoy uenyds 20np ‘lou ueyd Suody IN,S YU IROH |

/Y6TE LY6TE

INSQ 19U ueyd %v + 8€6.T INSA INSQ 1ou ueyd % + 9¥8ZE INSA IS SUol} 9p8ZE NS

9| ‘B4

0¢

q¢



84/87

42515

17/20

gl "B
s
a0° o
o W (0
¥ A@\u\u N /Zmo _\dmu\ﬁm\ mu_\@ /_kw /_&mo
6% N wm\mvr x % o6 (v

0009 =

9

00021 T

00081

(Jw/b

0007 ¢

L1 b4
<Q /ZmO
&d@\%\/_& n%\@_?
| § o
T
_, 000V
H_\# —-0008
—000¢ 1}

—-00091

(jwy6d) 9-7i



85/87

42515

18/20

(lw/6d) 9-71



86/87

42515

19/20

00C WOIN
Q 9¥8¢t WSA M

A 1OA 20013 Al DX AIA IOA 29013 Al DX AN 1OA 20011 ALDX AN 1OA 20N13 AL DX

00¢%

0077

0091

Op dun)

o
-
=t
o

009¢

00T¢

00T WOIN

0S5 WO

Q9v8TE INSA NY  © 9¥8CE INSA M

J1ld=e—

VY EERD

0T WNOW
Q9v8ce INSA N1

J313+0eq 2l

oeq 21 1yd

WANE

74
08
06
001
Ott

4331 %



87/87

42515

20/20

Ze b

0e& ¥ 2 WO

00S
0011
0091

001¢

AN 9v8CE INSO—
0039¢

AW 8€6LT INST === -
00T¢

Op 3uQn)





