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LACTOBACILLUS PLANTARUM 16 LAM TANG TIET GLUCAGON

LIKE PEPTIDE-1 (GLP-1) 0 CHUQT PAI THAO PUONG TYPE 2
Hoang Thé Hwng', Pham Thj Thu Uyén?, Nguyén Thij Lién?,

TOM TAT

Muc tiéu: DPanh gia tac dung cla ching
Lactobacillus plantarum 16 déi v&i sw bai tiét GLP-
1 & chubt bi dai thao duwdng typ 2 (BDTDT2).

Phwong phap: Chuét Wistar duc, duwgc chia
ngau nhién thanh 4 nhém (Nhom chuét khoe
manh; Nhém chuét bi BTD (nhém dbdi ching);
Nhém chudt bj BTD méi ngay dwoc cung cap
10’CFU/mL L. plantarum 16; Nhém chuét DTD
diéu tri voi Liraglutide (nhém dbi chirng dwong)
dé tién hanh thi nghiém (méi nhém 6 con). Sau 4
tuan thtr nghiém, sw thay déi trong lwong co thé,
kha nang dung nap dwong sucrose, mirc d6 GLP-1
trong huyét thanh duwoc xac dinh.

Két qua: So v&i nhém dbi ching, trong lwong
chuét bi BTD khi dwoc bd sung loi khudn L.
plantarum 16 da giam. Dac biét, L. plantarum 16
da lam tang mirc GLP-1 va lam gidm mic duwdng
huyét khi thtr nghiém dung nap dwéng sucrose &
chugt DTDT2.

Ttr khéa: Lactobacillus plantarum, téng tiét, rbi
loan chuyén héa, dai thdo duong

ABSTRACT

LACTOBACILLUS PLANTARUM 16
CREASES GLUCAGON LIKE PEPTIDE-1

(GLP-1) RELEASING IN DIABETIC TYPE 2
RATS

Objective: Evaluate the effect of Lactobacillus
plantarum 16 on GLP-1 secretion in type 2 diabetic rats.

IN-

Method: Male Wistar rats, randomly divided into
4 groups (Healthy mouse group; Diabetic mouse
group (control group); Diabetic mouse treated with
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L. plantarum 16 group; Diabetic mouse treated with
Liraglutide group (positive control group) to conduct
the experiment (6 animals each). After 4 weeks of
testing, changing in body weight, sucrose tolerance,
and serum GLP-1 levels were determined.

Results: Compared with the control group, the
weight of diabetic rats when supplemented with L.
plantarum 16 was reduced. Moreover, L. plantarum
16 increased GLP-1 levels and decreased blood
glucose levels when tested for glucose tolerance
in diabetic rats.

Key words: Lactobacillus plantarum, increase,
metabolic disorders, diabetic

I. DAT VAN PE

Bénh DTD type 2 1a mdt bénh rdi loan chuyén hoéa
dac treng béi lwgng dwong trong mau tang cao do
hién twong khang insulin, do thiéu hut insulin hodc
do c& hai. Cac phwong phap diéu tri hién tai nhw
st dung thuéc, diéu chinh 16i sbng, can thiép ché
dd an ubng chwa mang dén sy thanh céng trong
viéc kiém soat can bénh ciing nhw kiém soéat sy gia
tang sé lwveng nguwdi mac mai trén toan cau. Chinh
vi vay, can c6 mot cach tiép can mai dé chdng lai
céc rbi loan chuyén héa nay.

Trong co thé, GLP-1 (c6 tén goi 1a hocmon
incretin) dwoc tiét ra tr cac té bao L ndi tiét cla
rudt dé dap rng vai viéc tiéu héa chat dinh dwéng,
d&c biét 1a carbohydrate va ché dd &n giau chéat
béo. GLP-1 kich thich bai tiét insulin phu thudc vao
glucose, giup chuyén héa glucose. Do hoat déng
kich thich tiét insulin cia GLP-1 hoan toan phu
thudc vao glucose nén hormon nay khéng gay ha
dwéng huyét, mot tac dung phu nghiém trong cla
mot s6 loai thudc hién dang dwoc st dung dé diéu
tribénh DTD. Bé&n canh do, GLP-1 thic day sw ting
sinh té bao B, rc ché bai tiét glucagon, giam tiét
dich vi va hap thu thirc an, 1am cham qua trinh lam
rong da day. Tuy nhién, hormone GLP-1 bj phan
hdy nhanh chéng b&i enzyme dipeptidylpeptide-4
(DPP-4), nam trong céac t& bao ndi md va biéu mé
cua rudt [1].

Nhiéu nghién clu ghi nhan sy suy gidm tac
dung cta incretin & bénh nhan BTD. Do vay, nhém
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thudc diéu tri dwa trén liéu phap incretin gébm cé
chat wc ché DPP-4 (Sitagliptin, Saxagliptin) va
chéat ddng van cua thu thé GLP-1 (Byetta, Victoza,
Rybelsus...) dwoc str dung dé diéu tri benh BTD [2].
Sitagliptin va Saxagliptin trc ché DPP-4 giGip ngan
chan sw phan ra ctia GLP-1 trong khi Exendin-4 va
Liraglutide cé cAu tric twong ddng véi GLP-1 duwoc
dung dé diéu tri bénh BTD [2]. Nhitng loai thudc
nay duoc tbng hop héa hoc va khéng an toan khi
str dung thwong xuyén va lau dai, ching gay mét
sb tac dung phu nhuw tang can, ha dwdng huyét,
sbt va c6 gia thanh cao. Vi vay can co cac lwa chon
thay thé an toan hon, vi du nhw tdng cwéong san
xuét hormone incretin ndi sinh & cac déi twong
mac bénh BDTDT2. Nhiéu nghién ctu da cho thay,
probiotics c6 tac dung chdng DTD. Loi khuan co
tiém n&ng cao trong viéc diéu tri bénh DTD nhe tac
dung bao vé cac tiéu dao va té bao B cla tuyén tuy
khoi bi hw hai, lam cham sw khéi phat ciia bénh
DTD type 2 va ngan ngira cac bién ching lién
quan dén bénh BTD type 2 [3].

Lactobacillus la mét trong nhirng loi khuan
duoc st dung phd bién nhét 1am ché pham sinh
hoc c6 tac dung chdng viém, chéng oxy héa, diéu
hda mién dich va chdng lai vi khuan c6 hai. Trong
s6 d6, L. plantarum cé khd nang lam ha duwéng
huyét va cé hoat tinh chdng oxy hoéa & dong vat
mac bénh DTDT2. Balakumar va cong sw chi ra
rang, ché phadm Lactobacillus cé kha nang cai thién
murc GLP-1 bi suy giam & nguwdi béo phi [4]. Trong
khi nghién ctru clia Zeng va cong su cho thay, loi
khuén Lactobacillus cé hoat tinh (rc ché DPP-4 [5].
Do d8, nhirng loi khudn Lactobacillus cé tiém néng
&ng dung trong viéc diéu tri b&nh DTDT2. Nghién
clru clia ching t6i duwoc thiét k& nham xac dinh tac
dung cla lgi khuan L. plantarum 16 dbi v&i kha
nang kich thich bai tiét GLP-1 & chuét DTDT2 véi
muc tiéu phat trién mot ché pham probiotics dung
hé tro’ diéu tri bénh DTDT2.

Il. PHWONG PHAP NGHIEN CUU

2.1. Vat liéu

Streptozotocin va Sitagliptin dwgc mua tor Sigma
Aldrich (St. Louis, Missouri, Hoa Ky). U&c lvgng
dueng huyét bang Glucose Colorimetric Detection
Kit (Thermo Fisher, Hoa Ky). Méi trwdng nudi cay
va thach De Man Rogosa va Sharpe (MRS) duwogc
mua t&r HiMedia (Mumbai, An D). Sitagliptin mua
tr Merck Serono Co., Ltd, Guanghoou, Trung
Quéc. GLP-1 dwoc wéce tinh bang cach st dung
bd ELISA (Bd xét nghiém mién dich men RayBio®

chuét GLP-1, EIA-GLP-1) mua tr RayBio®, Hoa
Ky. May doc dia da nang Varioskan LUX (Thermo
scientific, Singapore).

2.2. Chang vi khuan

Chung loi khuén L. plantarum 16 dwoc st dung
trong nghién ctru nay thuéc B swu tap ching
giéng ctia phong R&D, coéng ty Kenubio. Ching
loi khuén L. plantarum 16 dwoc phan lap, tuyén
chon tlr ngwoi khde manh tai Ha Noi, Viét Nam.
Nhirng d&c diém sinh hoc ctia ching lgi khuan L.
plantarum 16 da dwoc céng bd trong nghién clru
trwoc do [6].

2.3. Xtr ly dong vat

Chubdt cbng tréng dwc Wistar, trong lwong khoang
180-220 g dwoc cung cap béi bd phan chan nudi
khoa Dwoc ly, Vién Kiém nghiém thuéc Trung
wong, Viét Nam. Chuét dwoc nudi nhét 3-4 con/
chudng bang nhua 16t trdu, c6 ndp lam bang cac
thanh inox va dwoc lam quen véi diéu kién phong
nudi trong moét tuan trwde khi bat dau thi nghiém.
Phong nudi dwoc duy tri véi chu ky sang 12 gio, tbi
12 gity & nhiét d6 25 + 2 °C va do6 &m 55 = 5%. Tat
ca chuét dwoc cung cép ché do an udng theo nhu
cau voi thire &n cong thirc danh cho chuét va ubng
nuwéc RO.

Tao chudt BDTD bang cach tiém duwéi da chuot
mot liéu duy nhét dung dich streptozotocin (50 mg/
kg thé trong) pha trong dung dich dém natri citrat
0,1 M vé trung (pH 4,5). 96 gi® sau khi tiém thudc
streptozotocin, Iéy mau tir tinh mach dudi cla
chudt va xac dinh néng dd glucose bang may do
dwong huyét mdi ngay moét 1an cho dén khi tinh
trang gia tang dwdng huyét dat dwoc mot cach dn
dinh. Néng dé glucose huyét thanh hon 250 mg/mL
dwoc coi la chubt bi bénh DTD [6].

2.4. Chuén bi va dinh lwong L. plantarum 16

Chung vi khuén L. plantarum 16 nudi trong dich
MRS va dwoc G & 37°C trong hé thdng ky khi Mark
Il (Anaero Gas Pack, LE002. HiMedia, India) trong
48 gi®v. Sau thoi gian G, 1 mL dung dich nuéi cay
duwoc pha loang lién tiép 6 lan trong nuéc cat vo
trung. 100 uL huyén phu pha loang & néng dd cudi
cung dwoc cly vao dia thach MRS (mdi dia chi
xuét hién 50-60 khuan lac). Bia nay dwoc sir dung
dé chuan bi liéu lwgng cho déng vat. Nong d6 cla
dung dich pha loang cudi cung la 107 CFU/mL. Liéu
L. plantarum 16 dwoc chuan bi méi hang ngay va
dung cho déng vat diéu tri trong 4 tuan.
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2.5. Thiét ké thir nghiém

Chuét thi nghiém dwoc chia thanh 4 nhom, moi
nhom 6 con (n = 6).

Bang 1. Cac nhém chudt tham gia thir nghiém

Nhém Péi twong L!eu dun‘g
hang ngay

Nhom 1 Chuét khde manh Uéng nuéc
Nhém 2 Chudt bi DTD Uéng nuwéc
Nhom 3 | Chuet®TOchoding | o7 opyyy

L. plantarum 16

. x .. .. | Liraglutide

Nhom 4 Chuotfi)r-;DhiliZl; tri v&i (150 ugrkg
9 thé trong)

Thuéc va liéu vi khuan duoc dung qua dwong ubng
bang kim bom ngay mét 1an, lién tuc trong 4 tuan.

2.6. Theo doi trong Iwong chudt

Trong lwong chudt dwoc kiém tra hang tudn
trwéc khi diéu tri cho dén khi két thuc thi nghiém.

2.7. Kiém tra kha nang chiu sucrose

DPbi voi thir nghiém dung nap carbohydrate,
chuét dwge nhin an qua dém va s&r dung dwong
sucrose (2 g/kg thé trong) hoa tan trong 1 mL nwéc
cat cho chudt ubng két hop voi diéu tri. Cac mau
mau duoc lay t tinh mach dudi & 0, 30, 60, 90 va
120 phut sau khi uéng sucrose dé xac dinh murc
duwong huyét bang may Accu-Chek.

lll. KET QUA

2.8. Do GLP-1 trong huyét thanh

Vao cudi thi nghiém (ngay th&r 28), nhirng con
chuét cho ubng lwong sucrose (2 g/kg thé trong)
dwoc nhin 8n qua dém. Mau mau Iéy ttr tinh mach
dudi chudt & thei diém 0, 20, 30, 40, 50 va 60 phat
va chuyén vao cac éng gitr lanh c6 chira EDTA va
chét trc ché DPP-4 (Sitagliptin) dé phan tich GLP-1
trong huyét thanh. Sau khi ldy mau tr tinh mach
dubi, nhitng con chudt duwgc gay mé nhe béng
ether va thu nhan mau ttr tim. Huyét thanh chudt
dwoc phan lap bang cach ly tam mau mau 3000
vong/phut trong 5 phut & 4°C va dwoc bao quan
trong -80°C cho dén khi phan tich. Binh lwgng GLP-
1 dwoc thwe hién bang bo kit ELISA va doc két qua
bang may doc dia da nang Varioskan LUX.

2.9. Phan tich thong ké

T4t ca di lieu dwoc trinh bay dwéi dang trung
binh * sai s6 chuan cua trung binh. D& liéu dwoc
phan tich bang phan mém théng ké (IBM SPSS
Statistics 22), phan tich phwong sai mét chiéu
(one-way Analysis of Variance, one-way ANOVA)
va khac biét dang ké thuwc Tukey (Tukey’s Honest
Significant Difference, HSD) dé danh gia &nh
hwéng cua diéu tri bang L. plantarum 16 1&n chi
sb can néng, glucose mau va GLP-1 huyét thanh
& chubt dai thdo dwdng tai tivng thdi diém theo dbi
trong thiét ké nghién ctru. Khac biét chi cé y nghia
thdng ké khi cac gia tri phan tich dat p < 0,05.

3.1. Anh hwéng cua diéu tri déi véi trong lwong chudt

Sau 4 tuan thir nghiém, chudt bi dai thao da gidm can dang ké (p < 0,05) t&» khoang 209g xubng con
khoang 166g so v&i nhdm dbi chivng khde manh. Trong khi d6, & nhém chudt DTD dwoc didu tri bang L.
plantarum 16, hodc Liraglutide, trong lwong co thé chudt tdng cé y nghia théng ké (p < 0,05) so vé&i nhém
chudt DTD (Bang 2). Két qua chi ra rang, st dung loi khuan L. plantarum 16 dé diéu tri anh huédng dén
trong lwong co thé chudt va co thé cai thién hiéu qua viéc gidm can & chudt mac bénh BTD.

Béng 2. Anh hwéng cua diéu trj bang L. plantarum 16 déi véi trong Iwong co thé (g) cia chuébt
binh thwong va DT

Trong lwong co thé cha chudt (g)

Cac nhém chubt

Ngay 1 Ngay7 Ngay 14 Ngay21 Ngay 28
ey ma o mer ey
me ms mn e
Chuét BTD + L. plantarum 16 387273 21022,’0016 11919,,9186 12912 ?_224::?
ChgtDTD Limgluide il L Loy s e

*: p <0,05, so v&i chudt doi chirng khée manh.

6
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a: p < 0,05, so v&i chudt BTD.

3.2. Hiéu qua cua diéu tri d6i véi mirc GLP-1 trong huyét thanh

Mirc GLP-1 gidm dang ké (p < 0,01) d& dwoc quan sat thdy & nhdm chudt bi DTD khéng dwoc diéu
tri so v&i nhém chudt khée manh. Bé sung Liraglutide cho chudt bi DTD, sau 4 tuan diéu tri, mirc GLP-1
tang dang ké (p < 0,01). Dac biét, khi cho chudt DTD st dung L. plantarum 16, sau 4 tuan, mic GLP-1
tang gan twong dwong so v&i nhém dung Liraglutide (Hinh 1).

OChudt khae manh Chudt tidu durer
= Chudt tidu dwérng + L. plantarum 16 m Chuft tiéu duwd
14
12 | T a3 :
Ew | .z : :
2 o B
— B L ) - =7
= - I
=
=
2100

Hinh 1. Mirc GLP-1 trong huyét thanh khi két thic thie nghiém

*: p <0,01, so v&i chudt dbi chirng khdée manh. 2 :p < 0,01, so v&i chudt BDTD.

3.3. Hiéu qua cua diéu tri d6i v&i sw dung nap sucrose

Sau 4 tuan, th& nghiém dung nap dwdng sucrose da dwoc thwe hién va ching t6i nhan thay réng mirc
dueng huyét tdi da dat dwoc sau 60 phat. Mirc dwdrng huyét ctia nhém dworc diéu tri bang L. plantarum
16 cao hon mot chit so véi nhém dwoc didu tri béng Liraglutide. N6ng ddé dwdng glucose cao hon dang
ké (p < 0,01) & chudt bi DTD khéng dwoc didu tri so véi chudt dwoc diéu tri bang L. plantarum 16 (Hinh
2). Chudt dwoc diéu tri bang L. plantarum 16 hay Liraglutide cho thdy mirc dwéng huyét da giam dang
ké sau khi thtr nghiém dung nap dudng sucrose (2 g/kg thé trong).

#+ Chudt I-d]Ele manh =l hudt Tiéu ﬂu‘ﬁr;ng
=d#r=(Chudt bd sung L. plantarum 16 == Chudt diéu tn bang
300
%
200 | *

==
(]
(]
i
HH

Mong do Glucose (ng/dl)

Hinh 2. Anh hwéng cua viéc diéu tri dén mirc dwong huyét sau khi uéng sucrose
*: p <0,01, so v&i chubt khdng dugc diéu tri
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IV. BAN LUAN

Kha nang diéu tiét cac hormone va sinh ly ruot
clia vi khuan dwérng ruét ciing nhw cac chat chuyén
hdéa cla ching mang lai mét liéu phap mai giup
hé tro strc khde dwdng rudt cla co thé [1]. Chung
t6i d& hwédng muc tiéu nghién clru dén hormone
incretin GLP-1 vi tac dung cta né dwoc céng bd
gan day déi voi viéc gidm dwdng huyét va tang
cam giac no. That vay, diéu tri bénh DTD type 2
béng cac chat chd van thu thé GLP-1, bao gdm
Exenatide va Liraglutide dwgc FDA chép thuan, da
chirng minh gidm dang ké tinh trang tédng duwéng
huyét, hemoglobin A1c va trong lwong co thé [2].
Cac nghién ctru trwdc day da xac dinh hé vi sinh
vat dwdng rudt la thanh phan quan trong trong viéc
diéu hoa bai tiét GLP-1, m&c du co ché hoat déng
va céac vi khuan chiu trach nhiém cho hoat déng
nay van chwa duwoc xac dinh rd rang [1-2]. Trong
nghién clru nay, 14n dau tién ching t6i kiém tra kha
nang thuc day bai tiét GLP-1 cla chiing vi sinh vat
c6 ngudn gbc tlr ngudi Vit Nam.

Loi khuan probiotic dwoc dinh nghia la vi sinh
vat sbng mang lai loi ich strc khde cho vat chi cua
chung khi dwoc st dung véi lwong vira di. Nhiéu
nghién ctru khac nhau da chi ra nhirng lgi ich cla
loi khuan Lactobacillus nhw hoat ddong chdng khéi
u, hoat déng khang khuan, cai thién hé théng mién
dich va khéi phuc hé vi sinh vat dwdng tiéu hoa
sau khi str dung khang sinh. Manaer va cdng sw
da bao céo tac dung ha duweng huyét dang ké &
chudt BTD thdng qua viéc tang cwong gidi phong
GLP-1 va cai thién chirc nang té bao b tuyén tuy
khi st dung nhi*rng chiing Lactobacillus khac nhau
[7]. Nghién cru trwéc day cho thay diéu tri véi L.
plantarum don I1& hodc két hop véi loi khuan khac
gilp cai thién tinh trang cang thang, chéng oxy héa
va chdng lai tinh trang tdng dudng huyét [3-5].

B sung Lactobacillus dwoc chirng minh la c6 kha
nang chéng bénh DTD & loai gam nham [8]. M6t
nghién ctru gan day ciing cho thay L. reuteri gitp
cai thién sy bai tiét incretin va insulin & ngwdi dung
nap glucose kém [9]. Theo Panwar va cong s, cac
ching Lactobacillus khac nhau nhw L. rhamnosus
GG, L. casei, L. acidophilus, L. plantarum va L.
reuteri déu da dwoc chirng minh lam giam muc
dwéng huyét hodc cai thién tinh trang khang insulin
& chudt DTD [10]. Probiotics cai thién can bang
glucose ndi mdi c6 thé bat nguodn tr viéc thay doi
thanh phan cta hé vi sinh vat dwdng ruét. Thay dbi
hé vi sinh vat dwdng rudt co thé cai thién tinh toan

ven cla hang rao rudt d& giam noi doc té va giam
viém cho co thé [10].

Thi nghiém bd sung L. plantarum sau 4 tuan cua
chung t6i ciing cho thy loi khuan nay cé thé lam
gidm dang ké mrc duwdng huyét & chudt bi BDTD.
Két qua nay twong tw véi bao céo trwdc day cla
Risti va cong sw, b sung lgi khuan Lactobacillus da
céi thién kha nang dung nap glucose & chudt duoc
cho &n ché dd an giau chét béo va giau sucrose
[11]. Két qua nay cho thay, chinh Lactobacillus co
thé dwoc coi la mét (rng ct vién hd tr didu tri cho
bénh BTD type 2.

Trong nghién cru nay, chung téi da phat hién ra,
st dung probiotic L. plantarum 16, lam tang muc
GLP-1 valam ha dwdng huyét & chuét DTD. Chung
t6i dwa ra gia thuyét rang viéc udng L. plantarum
16 c6 thé dan dén sw thay ddi mirc d6 hormon
GLP-1. Chung t6i da do mdc dd cua GLP-1 trong
huyét thanh va sau 4 tuan th&r nghiém, chung toi
nhan thiy rang hormone GLP-1 da gidm dang ké
& nhém chudt BTD do streptozotocin gay ra so voi
nhém ddi chirng. Nhirng két qua nay chirng minh
rang mirc d GLP-1 tang I&én twong quan v&i tac
dung chuyén héa cé lgi cla L. plantarum 16. M6t
sb nghién ctru d3 chi ra rang diéu tri bang probiotic
lam tang cuwéng tiét hormon incretin cé lién quan
dén viéc tang mrc hormon insulin béng cach phuc
hdi cac tiéu dao tuyén tuy do hoat ddng chéng oxy
hoa, tai tao GLP-1 va sw bai tiét GLP-1 lién quan
dén sy diéu hoa ctia hé vi sinh vat dwong rudt [1].
Ngoai ra, nghién ctru cia Hariom Yadav va cdng
sw cho thay lgi khuan cé thé diéu chinh truc vi sinh
vat dwdng ruét - acid béo chudi ngan - hormone, ti
do thac day viéc gidi phéng hormone GLP-1, dan
dén giam lwong thive &n va cai thién kha ndng dung
nap glucose [12]. Biéu nay dwoc chirng minh |4 do
viéc san xuat axit béo chudi ngén nhuw propionat
va butyrate cla loi khuan 1am tang cwdng bai tiét
GLP1 [12]. Nghién ctru clia Samuel va cong sw
da chirng minh rang n-butyrate cé nguén gbc tir
hé vi sinh dwong rudt lam tang san xuat GLP-1
[13]. Chinh vi vay, probiotics cé kha nang chéng
lai bénh béo phi va bénh BDTD. Nghién clru cua
chung téi cho thay, trong lwong co thé da gidm
dang ké & nhom chudt BTD, sy giam trong lwong
dot ngdt nay cé thé do sw phan giai lipid trong mo
co vi lipid tham gia vao qua trinh tao dwd'ng maoi
(gluconeogenesis). Tuy nhién, trong lwong co thé
cla chudt da tang 1én dang k& sau 4 tun diéu tri
bang ching probiotic L. plantarum 16. Co ché hd
tro didu tri bénh BTD cé thé c6 lién quan dén viéc
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tang murc insulin, tr d6 cai thién viéc kiém soat
duwdng huyét va ngan ngira gidm can.

V. KET LUAN

Két qua cua nghién clru hién tai cho thdy rang
viéc slr dung L. plantarum 16 cé kha nang ha
dwdng huyét dang ké nho tac dung lam tang néng
dd hormon incretin, GLP-1. Nghién ctru cho thay
tiém nang st dung L. plantarum 16 gitp lam giam
dudng huyét théng qua tac dung ctia GLP-1.
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