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Abstract: [Objective] To breed Bifidobacterium adolescentis strains that can adapt to the
gastrointestinal environment of felines and have strong intestinal colonization capabilities.
[Methods] B. adolescentis was isolated from the feces of felines with long and regular life spans.
The original strain QC-Y (with the life span extension rate reaching 33.85%) was selected through
biomass assessments and mouse life span experiments and it was identified as B. adolescentis. After
radiation-induced mutation, QC-Y-09 was screened out by the biomass assessment, gastrointestinal
tolerance domestication, and evaluation. [Results] QC-Y-09 showed the biomass 55.667 times and
the tolerance score 5.66 times that of QC-Y. Moreover, the tolerance of the strain to the feline
gastrointestinal environment showed good genetic stability. The survival rates of the 10th
generation of QC-Y-09 in the artificial gastric juice, intestinal juice, anaerobic, and micro-aerobic
environments were 18.80%, 41.60%, 93.26%, and 48.39%, respectively, which were 62.67%,
108.53%, 97.92%, and 94.40% of those of the original generation. The intestinal colonization test
showed that the colonization ability of QC-Y-09 in felines was significantly stronger than that of
QC-Y and human-derived B. adolescentis. Seven days after the feeding of the microbial inoculum
was stopped, the viable count of B. adolescentis in the feline feces of the QC-Y-09 group still
reached 4.37 lg CFU/g, which was 1.74 1g CFU/g and 3.02 Ig CFU/g, respectively, higher than
those of the QC-Y group and the human-derived B. adolescentis group. In addition, QC-Y-09 had a
good relieving effect on the feline food change stress, reducing the feline food change stress rate by
85.71%. The results of SNP analysis showed that QC-Y-09 was significantly different from QC-Y
at the gene level, and the differentially expressed genes were mainly enriched in the ribosome
structure and aminoacyl-tRNA biosynthesis pathway. [Conclusion] Feline-derived B. adolescentis
QC-Y-09 bred in this study can effectively adapt to the gastrointestinal environment and colonize
the intestines of felines. This study provides both theoretical and practical bases for the application
of B. adolescentis in functional food for felines.
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Ko tURE O an 3¢ 1 s o 6 2 v b Hede s 19
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Table 1

from regular and long-lived feline

Microbial composition of fecal isolates

PiES HeE A KA
Classification Ordinary Longevity
feline (%) feline (%)
Bk & Enterococcus 28.52+1.78  18.10+2.12*
¥4 IR & Escherichia 18.92+£1.46  11.67+1.65*
ZEIFF IS Bacillus 16.03£2.05  25.71+2.64*
PORZEAFT AR Clostridium — 12.61£1.38  12.50£1.52
SR Bifidobacterium 12354221 21.79+2.14%*
FLFF T 8 Lactobacillus genus 7.23+1.06 8.10%1.17
Z3 IIH JE Neisseria 2.37£0.58  0.24+0.07*
F KB pediococcus 0.66+0.12 0.95+0.19%*
YA R Halomonas 0.39£0.06  0.00+0.00*
SRR R Mycobacterium 0.26+0.09 0.00+0.00*
B ¥ & Megamonas genus  0.26+0.11 0.12+0.03*
JUFFIE R Bacteroides 0.26+0.08  0.48+0.14*
[ (AT 1# )& Bacillus genus 0.13+0.04 0.36+0.12%*

PRGN AR R 2E R, P<0.05,
* indicates that there is a significant difference compared with

the ordinary feline group, P<0.05.



ZErst F | UEWEER, 2025, 65(11)

4943

AEFRG D, RAREE MR ZREER
i L SR 4 IR AIG 38.32% #11 89.87%; K7
MFAETE Y A 5 TS TR, ZRARAT R .
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22 HKEFiE

HEMEAFRE AR 1, FEFP 2 545502k QC1
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WA 2 B ODgoo [EFE 0.0-0.1 JE IR 0 ¥ ;
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Fifr 2 A KA P B R 451 QC1-8 Fl QC2-4,
P ODgoo [H5r 5K E] 0.442 F10.494,
2.3 EA/NRFAMR

i QC1-8 il QC2-4 B 43 B4 T 4E K /)N
AT, g5 2 pros . iR 2 i/
UAEATIA R K, 153 518 d, AHELIRERZH 1 1
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B QC2-4 Fitk A MK /N A IVER, I
40 QC-Y,

24 QC-Y £B#

QC-Y WA BEMUIK 3 Fias, 455K QC-Y
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KRl —32, R T B SR
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{E7E 0.6-0.7 JU I BA 1 ¥k ; BRI ODgoo 1H7E

Table 2  Species and number of Bifidobacterium adolescentis in feces of long-lived and normal feline

XUBCFF A R NCBIZE @ % NCBUFFIMRIME KAGMEHREE S ko

Types of Bifidobacterium strains NCBI NCBI sequence Number of strains ~ Number of
coverage similarity of long-lived feline common feline
(%) (%) strains

AT I Co-5 (HFh 1) 100 100.00 30 4

Bifidobacterium adolescentis C6-5 (strain 1)

A WIBUEFF 7 ATCC 15703 (FFh2) 100 100.00 18 6

Bifidobacterium adolescentis ATCC 15703 (strain 2)

T B WIRUE FT B DMF2 (B 7 3) 100 >99.65 0 5

Bifidobacterium adolescentis DMF2 (strain 3)

HABRUE T 100 >97.75 135 89

Other Bifidobacterium species
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Bifidobacterium adolescentis P2P3 (MH828351.1)
Bifidobacterium adolescentis JCM 15918 (NR 118589.1)
Bifidobacterium adolescentis CLA AA H289 (PP977937.1)

Bifidobacterium adolescentis ATCC 15703 (NR 074802.2)
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Bifidobacterium adolescentis VB-ES42 (KY705017.1)

Bifidobacterium adolescentis CICC6070 (KJ833596.1)
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Figure 3 Phylogenetic tree of QC-Y. The serial number in parentheses is the strain serial number; 0.05 on the

evolutionary scale indicates an average of 0.05 nucleotide substitutions per locus.
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Figure 4 The number distribution of mutagenic

Bifidobacterium adolescentis strains.
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LifeAge20, 485~ CCTCC NO: M20241746,,
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Kl 6 iR, QC-Y-09 fEAE4L 10 fR)5, 76 B .
AR A TS 25 A 5] 18.80% Al 41.60%, 43
HMEAR R QC-Y 1) 56.97 fi5 A1 14.15 5. 7
Jo . TR PR IR B AE TG FE 5100 R 93.26% FiI
48.39%, 77 I IR IR T Bk QC-Y /Y 1.15 5 A1
8.45 5. HMHE TIRIARME, A QC-Y-09 £
T B R I 32k - A R AR 1k
2.8 JERAEETAEMIK
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PR TE 0 3 AR S R 7 i . 3 KA
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Figure 5 Evaluation of gastrointestinal tolerance in
felines. The

indicator, and different lowercase letters of the same

same number indicates the same

indicator indicate significant differences between
groups, P<0.05.
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Table 3  Feline food change stress rate

ST AR HR

Groups Grain exchange stress rate (%)
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6 4H Test group 8"

’ indicating significant difference between groups, P<0.05.
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