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Study on blood glucose regulation by 2 strains lactic acid bacteria in
hyperglycemic Danio rerio model
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ABSTRACT: Objective To investigate the blood glucose regulatory effects of Pediococcus acidilactici AUI2505
and Limosilactobacillus reuteri AUI2506 on hyperglycemic Danio rerio. Methods The in vitro probiotic properties

and safety of 2 strains of lactic acid bacteria were evaluated through simulated gastrointestinal fluid tolerance tests,

is HER: 2025-12-25

HEE&WHE: EERLRAMF @ HOR MR 5% T (CARS-24-E-02); K I B S, (30 T TARDF 5L b0l BB 58 5 10 T 9 H

(2023ZYQ044); il j 5 3 % £ Wi 25 2 11 H (2024-DTPY-005); #1544 AU B & 71055 H (2024QY2010); #I RS 48 & F- (& FE b TR HORWF S

s RERE 5 5 A TR H (2019TP2066)

F—1EH: MR 1999—), L, WIEMFRA, FEBE RSN T 5% 4, E-mail: 3337831572@qq.com

SREEE: ERF1972—), B, WL, ERmETRIN, FEMHR SRR 545K, E-mail: jiagi.wang@ausnutria.com
BEHE(1979—), L, WL, 2, FEEUFRIT ARG T, E-mail: 1946267462@qq.com



%510 3]

LR, S 2 RRFLIR TR fR IR DR D AR AR B B IS

11

antibiotic susceptibility assays, hemolytic activity assessment and analyses of hydrophobicity and auto-aggregation
ability. A hyperglycemic Danio rerio model was established by immersing the fish in water containing 3% glucose to
induce blood glucose metabolism disorder, after which the Danio rerio were treated with the bacterial strains. After
intervention, the survival rate, blood glucose levels, insulin levels, inflammatory factors and glucose tolerance of the
Danio rerio in each group were measured. Results Strains AUI2505 and AUI2506 exhibited survival rates greater
than 80% in simulated gastric fluid and greater than 40% in simulated intestinal fluid, respectively. Both strains were
sensitive to most antibiotics tested and non-hemolytic. The 2 strains exhibited favorable hydrophobicity and
auto-aggregation capacity. In the hyperglycemic Danio rerio model, it was demonstrated that following intervention
with bacterial suspensions of AUI2505 and AUI2506, all experimental groups exhibited normal larval survival rates,
blood glucose and inflammatory cytokine levels were significantly decreased (P<0.05), and glucose tolerance was
significantly enhanced (P<0.05). Additionally, a significant reduction in insulin level was shown in the AUI2505
group (P<0.05). Conclusion Pediococcus acidilactici AUI2505 and Limosilactobacillus reuteri AUI2506 have
significant hypoglycemic effects, providing a theoretical foundation for their use in adjunctive probiotic treatment for
type 2 diabetes mellitus.

KEY WORDS: Pediococcus acidilactici; Limosilactobacillus reuteri; type 2 diabetes; Danio rerio model;
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DR A5 D)7 AR T TR DRI AT SR — i g s L IR
g 2 — A S S, DATIRUBE JR 9% (type 2 diabetes
mellitus, T2DM)#x 9% UL T2DM kA % i it epr, A
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/v F]); BBS-SDC ¥ TAE & (R e 4 A4 BR A |);
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1.43 WIS H AR R E A LEN
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Table 1 Standards for implementation of microbial drug
susceptibility testing
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FEHIZE NP A <15 16~20 =21
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Table 2 Experimental grouping and intervention methods
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L etk

Q)LEALTEbR & 5 o BT

TR S d 19 14:00(FTRAFE T 3.5 h)HURE, ik
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(LA E N actin A NS THEAX R T).

(4) A BRI £ IS 48T AR ST

TR 5 d 1 10:30 FFAREA T H AT 5 (oral
glucose tolerance test, OGTT)3L5s, 7% F 0. 1, 2. 3. 4,
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Table 3 Survival rate of strains in simulated
gastrointestinal fluid
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Table 4 Antibiotic susceptibility test results of strains
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Table 5 Surface hydrophobicity and auto-aggregation of strains
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Fig.2 Survival rate (A) and blood glucose levels (B) of Danio rerio
in different groups
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B 6 h N, &4l BIHE TR iE 5B R,
AUI2505 ZHF1 AUI2506 20 AUC 435124 14.25.17.12, [Ri
1 @ 2 I T A A 4 (P<0.05), X i B I Ak AUT2505 FI
AUI2506 AT L 5 35 2% A = XA BE 2 0 48 28 0 1) T RE 0,
DA G IR BRE L 8 PR RE IR
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Fig.5 OGTT (A) and AUC (B) of Danio rerio in different groups
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