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R

AR ST B B 55 Bk B (Leuconostoc mesenteroides subsp. cremoris) GKMS5Xt-T- [ M B E 4 (7%
Ho B AAS MR EEE )1, KICREENME /N R 5 ALK 4 (Live-GKM5) & 3T IR 4 (Control), &M
+ I KERGKMS)E, #E47 1 IRE EHE T 3214 R 5 (oral glucose tolerance test, OGTT). 453K ILK
2H F11204)- % 6% B 28 F T2 (area under the curve, AUC) P B3E T B 4, B 7 R & 2R B GKM5
FIREUT SR ICR/DN R B MR 521, BB TRAFEEERME. B IS ERGKMSX THE R
e RSB ILPE B R RE 1 . S8ER1E T & (streptozotocin, STZ) 55058 R 5 XU BRI ICRAEEME /N B,
53 B 45T W FEL B BB Bk T GKM 535 1 (Live-GKM5) R ST i (Killed-GKMS5), Bl /K fE A%t 4H (Control), +
VUK e, Wiz HE MHE{E (fasting blood glucose, FBG) &I+ & # HF HIMER/ -6 (Interleukin 6,
IL-6) & &. ER KM BREGKMS ZIHH v HESE S E XML+ R XA FIL-6 38, T
JABH B EREGKM5Z St , BEAMRBIEEAHE, EeEM AT UK )G FEAK 25 B8 g & 1 & 4 F
FIL-65 8. S0 R, 5 DLW R 5e ik S i FE B3 5 R GKM 5 2 S U S B SR w B LR B85 B,
B GKM5FEH % MHE R ST FRRIEL R TTE AN 2.
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Abstract

This study evaluated the potential of Leuconostoc mesenteroides subsp. cremoris GKM5 for hypog-
lycemic activity. The first part is to assess the potential of blood glucose management. The ICR male
mice were divided into an experimental group (Live-GKM5) and a control group. After fourteen
days of gavage with strain GKM5, oral glucose tolerance test (OGTT) was performed. The results
showed that the area under the curve (AUC) of the 120-minute blood glucose in the experimental
group was significantly lower than that in the trol group, indicating that the intake of L. mesente-
roides GKM5 could improve the glucose tolerance of ICR mice and help improve the glucose sensi-
tivity. The second part is to evaluate the blood glucose management ability of the strain GKMS5 in
high-risk groups of diabetes. ICR male mice in the high-risk of diabetes induced by streptozotocin
(STZ) were given live (Live-GKM5) or dead bacterialstain GKM5 (Killed-GKM5), and water as a
control group, respectively. After 14 days, the fasting blood glucose (FBG) and the inflammatory
factor interleukin-6 (IL-6) level in the blood were measured. The results showed that the live bac-
teria of L. mesenteroides GKM5 can significantly reduce the FBG level and the serumlIL-6. Although
the effect of Killed-GKMS5 is less than the Live-GKMS5, it still canreducetheFBGandserumlIL-6 at day
14th, Tosummarize, this article confirmed by animal experiments that the intake of L. mesenteroides
GKMS5 is indeed helpful for diabetes management, and the hypoglycemic effect of Killed-GKM5 could
be more widely used in future medicine.
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1. 5|8

R & V5 E K A8 B & (Health Promotion Administration)&i 1, &5 H #l B 0E IR (diabetes) 2 N4
H 200 Z kA, BEE T NIRRT 5 & I RIESET:, BB R IR AT 50 N A2 A e g
AN, BRIT A Bt R 2 5 A AR 2 AT . K PR A — PR AR 14 %< (metabolic disease), 3
BN 1 BUHE PRI (Type 1 diabetes mellitus)Fl 11 B4 fR 75 (Type 2 diabetes mellitus). 1 B8 FR 7 & T H 4
PP (autoimmune disease), i A S S-A1 B34 10 5 208 5 2R (insulin) /- Z [ 1] 1T 24 SR =2 BN
WL IETRE PRI R AY 3 T R S 4 T JR B 2 BB FE B AIG . AR BRI 2]. AERBEIR N D H 2814 2,

DOI: 10.12677/hjfns.2022.114033 291 B E R


https://doi.org/10.12677/hjfns.2022.114033
http://creativecommons.org/licenses/by/4.0/

FtAE 55

AR SR EIRE . SEFRIEREG BB E Higsha N 2 fmk, S AIL AR IR Bk,
I, B RLA RS S BRI AN, O AR TR I S, BUR B TR & g

7 A4 B (probiotics) — BB A N BN 5 R E 32 1E R I & AN, oS AR I [3]. iR
BUARTR 4] [5] [6]« AR AFAE[7] [8]~ HUVLAER[O] [10] [1 1125 ThEE, VT IART 7050 B oR 35 42 B b 78 X0 T 53 I g
) S AR 9 R RAEIRIE BE T BI[12] [13] [14]. F7 BB B 2R B (Leuconostoc mesenteroides) )& T FLER
W BH(Lactobacillaceae) ) —F, HE A BENE ™A= 2 PR ANEE, DRI 5 7= H VRS0, )32 B FH T XL
WRFAI A A, oA SCCLFLRG A (L. mesenteroides subsp. cremoris) i N L[ 15]. 13 %1 W BH £ 2R 18 Ak 1%
77 1 22 70 46 B IS 7 R (short-chain fatty acid)fE 2 5 AAZ HAACHHEEE, B2 KRN IERACH. M
PEAUSE, RKRAAERKIERE[16]. AU X7 IR EH & 2R FLIE R Bk GKMS X R, PPl HXT
IR V5 D8

2. M55
2.1. #iAEF

[ IE B HS BR T GKMS 85 9% F 5 L MRS 5553 (Merck, Germany)™', 33518 E RN 37°C, £ 16 /MR
IRl HERRER S OISR ET, SEIRTBEIRE G, SWHE TGRS EEN R, 5w & A s wE
B 5% 10° CFU, {17 T-20C#%H, i, S0 2 il 4 0 AR db .

2.2. RS

8 JAlWe 2 HEVE ICR /MR &t — B H&E NI G, BENL 3 2H o Sh 1 3% = L R WE il JE 23°C +2°C
FARHREE 50% + 10%LL K 12 /NF OGS e 391
2.3, Rt

AT FE 5 — 3053 N VPA i 5 B B B B GKIMIS 72 IR A7 B 38 770 8 )\ IE S TCR HEPE /N R BEATL 7
HNSEEH (Live-GKMS) K5 & 4H (control), 8 M K (500 mg/kg mouse/day) VUK &, #EAT 1 HRF %) 0%
iy 52 P 1055 (oral glucose tolerance test, OGTT). 55 —#3 AvT-fili I I B 53 BR T GKIMS S T4 PR ey XU e
BB I BE R . DA IRF & 100 mg/kg mouse 1 5E K% B 2 (streptozotocin, STZ)7E: 41T ICR HEME/N R 75 5
RS, PR G MBEIE KT 200 me/dL 2 FE AWE R v ey AU A o~ = OB FRa v UG 1) /0N B 7 g S
56 % R 4H (Live-GKMS)«  FE B 2H (Killed-GKMS), K X} HE 2H (control). & MER#E GKMS ##&E 500 mg/kg
mouse/day VUK 5, W 2 MR MME S Ml & R K IL-6 & . FlRx A B T KEKIRZ .

2.4. IN¥ENE

f ICR /NRZEE 6 /N, S0 B B REEMMEFEA, LLILFEN(Advantage Glucometer, Roche, Mannheim,
Germany) K& 2= HE(0 78 MK . 7E OGTT 15056 0 M b A5 A4 s 42 DU DA &5 W VA T (1.5 g/kgBW) I 24
6 /N ICR /MR, P2 AL EE 04 304 60 J2 120 43 ik fy il B AR %

2.5. 1L-6 J0E

{22 ELISA kit-TL-6 X741 (R&D systems, Minneapolis, MN, USA)#E1T 5520/ R L FE 2
IL-6 W€, e AE4 R & ) vl B AT

2.6. Geit oA
BT BRI D IME £ PR Z (Mean £ SD)R 7~ HALIR] B LLHE P22 4 ¢ 16 %8 (Student’s ¢-test)iEAT
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GIMT, LI ELE S ] ANOVA FIFEBIURSE 2 5 (Tukey’s test)#EATHE R 1. 24" p < 0.05 B ER41
M ERARENEER.

3. 5%
3.1. INFEETEEL

ARG T —EB o VR4 I I BH B BR B GKMS 7E IR A BR A T8 f SEG TG 0% RAE, ARk
REFER . AL IREE R 2R, 6 B2 S50 4 (Live-GKMS) 2 75 IR MU B 4974 75 mg/dL,
T 2 5 SR, SRIUE AR S, X REZH 30 2B A 1 I BE PR T =5 42 300 mg/dL DA b, Live-GKMS
SAE 30 73 i) OB AR U) Sl 381K T o0 MR, Ut W I ) B BR B GKIMIS B8 ) 3 TCR /)N B ) 26 1 T
ZHE(E 1) OGTT W3aH 30 708 e MR EEAR A, P& R TR, vt PdAE BEL S & IR AE
AT ORE AR, oA DL 120 2080 i Up% ih 28 1 [ #H (area under curve, AUC jomin) 203%, AT EE 31| S 56 2H 7
SR T AR, SRR ] R ER T GKMS (R34 B, R % o i e B R 2).

325
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—@— Live-GKM5
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Figure 1. Glucose changes in oral glucose tolerance test in ICR mice af-

ter 14 days of gavage
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Figure 2. Area under curve at 120 min

& 2. 120 S 4pp% T EIR

DOI: 10.12677/hjfns.2022.114033 293 5 E R


https://doi.org/10.12677/hjfns.2022.114033

FtAE 55

3.2. xFHERmE X R R A MR
3.2.1. =R MPE{E(Fasting Blood Glucose, FBG)
B AR VAL R B E ER B GKIMS ST PR ey XU e 1) LB B . 8 STZ 5211 ICR /MR
EEAH TR 3). T3/ BB BE PR S RS I 5 73 I8 IR 5T 200 me/dL, JF2H1H
Ton =K 4). FERTALEE, XFREZE/N RIS IE A FE STZ W55 )5, BERS B AR 0A T ks, Ui
TATAT 2 A B NE Bl PRI 5 AR I B 4 A O SR s (e 5 s . 48T, A\ Live-GKMS B4,
Killed-GKMS Z/NRTESE 14 RAZMRMEEA R SGE, IHME TR, S E Kk GKMS BA b
R PR ey AU IR A S A8 OB PR IR 22 (1] 4)e it —20 M, LU R AIFER GKMS X T BRAICRE R XU
IR . S5 I, P A oo B4 B AT PRI 2 I T WA PR s e, L Vit T R AR PR 0 RIS P 28 SR AR T 94
RACEPFEE (B 5). ZRE UL EZER, A BRE GKMS AR B BUAE B Bt T e b PR e JXU S 1

e 2 T LB D
32
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Figure 3. Body weight change in STZ-induced ICR mice
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Figure 4. Fasting blood glucose in STZ-induced ICR mice
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Figure 5. FBG at day 14™
5. 8 14 Rz =R MAEE

3.2.2. RERHE IL-6

Kl 6 AMEE 14 KM STZ /MR Z IMEH TL-6 W FE . 45 BRI R T A B 2R T GKMS 2 JE
(Killed-GKMS5) B2 i B (Live-GKMS) B 1] A5 28 2405 1L H & 98 PRI F- TL-6 75 5o [K] IL-6 FIN AR 27 A A U S
BAEIE, PR GKMS 18 BFARRE R i KU IR [ L35 R TL-6 94 P AT ) 42 0 B R Ak GKIMIS L9 2% =y LB
(9 Ao, HLSKT SO TR T 51 S 2 A RE TR A TS B

kosksk
skskk

800 #
. 600
= —1
E
(@]
o
~ 400
?
=

200 +

0 | |
Control Killed-GKM5 Live-GKM5

ExtBAME, BEEZEFHLD <0.05 Fx. *p <0.05 ZRiGHE 58
PR L

Figure 6. After 14 days of gavage, the serum IL-6 level in ICR mice
E 6. EWR 14 XfF, ICR/MEZMPZEET IL-6 FE
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4. itig

FERIEE — 0 BB RN, 25 T AT B BRI GKIMS 2375 B UL 4% . 101 ik o 2 W i 52 1k 1k 2
120 Z3 8P MBEHE 22 T AR, 45 BRS04 (1) 120 Z3 b i b th 26 17 5 (area under curve, AUC 120 min)#]
AR T AT IEZE, Wl i M5 W ER 2R R GKIMS B AT 25035 ICR /) Bl PR3 267 B 521, A BT o808 7
AR - IR B R BTBEL(] 2) 0 st RAE HAM PR B i L) B BR TR GKIMS 2 30l o AT SR 45
171 [18]0 BRIt ANE F AT 7R 7= ) F i 5 B3 2R G A 9 R B 51 7 i T DAY D 50% ) 3 FH 8, AHA
—FRCHR 7 i S B AT ORAENE 319 R AT HETR A B R N AE b 78 i I R BR T GKIMS AT DL RIS £
B PRI 2 AR o

TR 2 30 23 A5 P OB PR /0N BR VT Ay 1 B B R BR B GKOMLS £ 0O B PR v DX RS TR A 1 TR 5 B, A5
S b R TR B U T (Live-GKMS) [ AE 1 (Killed-GKM5) B BE 78 15 B+ DU K Ji5 25038 K PR s 4% I3 i B A
(4 5) B R R 1 TL-6 8 (] 6). HMLFE T i 5 W W] & BRI GKMS (E I 1E R I KB4~ T IR
(butanoic acid)fi K. BFFLHE H I REBCT BR J5 2 MR 5 3R 70 W T DR G2 AR JEe 5 R ik =2, 6t
5 B MPEAEIR[20] . SSHUW IR W] 3 BR TS GKIMS BT LA g 7 40 9 . 98 1R TL-6,  TTAH SR A 7541
fath R R 1L-6 X515 218 VR LIERE A B2 K &R([21], Kt GKMS % T S b R 8 2 97 KOE
SERAAHHZ G ).

i FREIR, RIS B BT GKMS, AR O e N PR O o 2 Pl e 2 Bl
Fe % T 5 HE PR e S5 S L IO e I (R I 9k 9% L R 2 R B A B R 2 R R, W B R BR T GKMIS
W BT R RSB B Th R AR B s BE 245 i O )
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