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Isolation of beneficial intestinal bacteria based on human fecal specimens and its therapeutic potential for
DSS-induced colitis
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ZHANG Yingl , LI Boqingl (1. Binzhou Medical College, College of Basic Medical Sciences, Yantai 264003,
Shandong »China ;2. Shandong Agricultural University ,College of Life Sciences) ™™

Objective To isolate beneficial intestinal bacteria from healthy adults and to preliminarily evaluate their
therapeutic effects on dextran sulfate sodium (DSS)-induced colitis in mice. ~ Methods Twelve selective media were
prepared by supplementing Karmali, YCFA, and Anaerobe Basal Broth basal media with various polysaccharides and L-
cysteine to isolate anaerobic bacteria from fecal samples of healthy adults. Phylogenetic analysis based on 16S rRNA
1000) to identify

Bifidobacterium pseudocatenulatum ,Bacteroides vulgatus ,and Bi fidobacterium longum as target beneficial strains. A

sequencing was performed using MEGAI11 software ( neighbor-joining method, bootstrap

dextran sulfate sodium (DSS)-induced colitis model was established in mice,which were then randomly assigned to one of
three treatment groups:the B. longum group (BL),the B. wulgatus group (BV),and the B. pseudocatenulatum group
(BP). Body weight,stool characteristics,and fecal occult blood were continuously monitored. H&-E staining was used to
evaluate histopathological damage in the colon. Statistical analyses were performed using GraphPad Prism 10, with
significance defined as P<C0. 05. Results There were differences in the taxonomic profiles of strains isolated from the

12 media:Karmali series media yielded 7 genera and 11 species of anaerobes, YCFA series 4 genera and 5 species, and
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Anaerobe Basal Broth series 7 genera and 8 species. In the DSS-induced colitis model, the treatment groups showed
significant attenuation of body weight loss. After treatment, the body weights of the BL, BV, and BP groups were
87.15%,90.56 % sand 94. 21% of their initial values,respectively,all higher than that of the DSS group (84.75%). DAI
scores in the treatment groups (BL:3.74+0.17;BV.3.73+0.03;BP:3. 28+0. 09) were significantly lower than in the
DSS group (4. 3740.23;P<C0.05). Colon length analysis showed that the treatment group (BL 5.5%+0.3 cm,BV 5. 97
+0.91 cm,BP 6. 23+0. 33 cm) was significantly longer colons than the DSS group (4. 68+0. 68 cm) (F=5,878,P<C
0.05). HE&E staining revealed that the DSS group exhibited extensive ulceration, inflammatory infiltration, crypt
destruction,and a reduction in goblet cells. In contrast,the treatment groups showed reduced ulceration, partial resolution
of inflammation and fibrosis, crypt repair, and restoration of goblet cell numbers. The reconstruction of crypts and the
proliferation of goblet cells in the colonic tissue were most pronounced in the BP group of mice. Conclusion The three
types of media supplemented with different polysaccharides facilitated the isolation of a broader range of anaerobic

bacterial species from the human gut. All three screened probiotic strains demonstrated therapeutic effects against murine

colitis, with B. pseudocatenulatum showing the most pronounced efficacy.
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Table 1

Karmali B2 E R AE S HEAGEFE S B E K 16STRNA

16S rRNA gene sequences identity between isolates obtained

from Karmali Medium with Different Polysaccharide Combinations and
their closest relative retrieved from GenBank database

A B B . HME L
ERRTS FERFR
R H bk - REKF %N
Karmali-1 1 Escherichia sp. (PP396549.1) 100 10
Karmali-2 2 Escherichia coli (K]J803886., 1) 99.86 20
Karmali-3 5 Bacteroides sp. W20(1C033792. 1) 99.71 50
Karmali-4 2 Phocaeicola vulgatus (CP081912, 1) 100 20
Karmali-dextran-1 1 Bacteroides ovatus (MT902975. 1) 99.86 20
Karmali-dextran-2 1 Bacteroides uniformis (CP129143, 1) 99.86 20
Karmali-dextran-3 2 Phocaeicola vulgatus (MN081729. 1) 99.93 40
Karmali-dextran-4 1 Bacteroides Finegoldii (AP027244, 1) 99.79 20
Karmali- )
dn,nd l 1 Clostridium perfringens(MT464449. 1) 100 33
arabinogalactan-1
Karmali- . _
. 1 Phocaeicola vulgarus (PP512832.1) 100 33
arabinogalactan-2
Karmali- . . o .
. 1 Bacteroides sp. ( OK325781,1) 97.79 33
arabinogalactan-3
Karmali- . .
1 Bifidobacterium longum (MT613587.1) 100 17
galactomannan-1
Karmali- | Bifidobacterium pseudocatenulatum 100 17
galactomannan-2 (JQ805702. 2)
Karmali- . . . 5
2 Mediterraneibacter gnavus (JN713312. 1) 99,71 33
galactomannan-3
Karmali- 1 Streptococcus pasteurianus ( MH111479, 100 1
galactomannan-4 D
Karmali- . . 5
_ 1 Microbacterium sp. (HM222652. 1) 100 17
galactomannan-5 EE—
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Fig. 1

from human intestinal anaerobes isolated in Karmali medium

Phylogenetic analysis of 16S rRNA genes of strains isolated

1.2 YCFA 271327 A @ 5 &4t 16STRNA A&
At 2 &2 R A A A5 YCFA R 57
Gy B FR I N B TR AR AL 4 A8 L 43 2 UL
FEER & L AR (REER R AR . B A
PR B U R 1R 8 — KSR, iR A /D it 4 Bk A e
SO TR AR R A (B 2) . 18 #RATE Y 16SrRNA SEH 5
BOAE B R A A LM 10000, A 41 T Y
16SrRNA JE H 5 5048 2 v e 5 i A AR =>97. 0 %6 (3R
2).,
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5 GenBank % # B 1 8 H 31 F 51 40 8 6L 1 b 32
Table 2 16S rRNA gene sequences identity between isolates obtained

from YCFA Medium with Different Polysaccharide Combinations and
their closest relative retrieved from GenBank database

b I B R \ MBE S
RFEAE R b 0 REXF R
YCFA—1 8 B. longum subsp. Suillum (LCT69881.1) ~ 99.93 100
B. longum subsp. Suil MT613557.
VOF A-dextran] ) ; longum subsp. Suillum (MT613557 100 53
YCFA-dextran-2 2 K. pneumoniae (CP150000. 1) 99.93 33
YCFA-dextran-3 1 B. pseudocatenulatum (JQ80570 2.2) 99.86 17
YCFA-dextran-4 1 S. pasteurianus (MH111479, 1) 100 17
Y(/FAA- 3 S. pasteurianus (MT573820. 1) 100 43
arabinogalactan-1
YCFA-
¢ . 1 B. pseudocatenulatum (KP159607., 1) 100 14
arabinogalactan-2
YLP‘Ai 2 K. pneumoniae (CP034321.1) 100 29
arabinogalactan-3
YCFA-
¢ ! 1 E. hormaechei (CP042540. 1) 100 14
arabinogalactan-4
YCEA 3 S. pasteurianus (MT573820. 1) 100 33
galactomannan-1
YCFA-
CE 5 B. longum(MT613557. 1) 100 56
galactomannan-2
YCFA 1 B. pseudocatenulatum (JQ805702, 2) 99.93 11
galactomannan-3
4 “ % < g
S . - ®
iy M, w
ﬁmwmnwm,.nmﬂﬂ“ u :
ﬂwwww"'m“\d " "
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Fig. 2 Phylogenetic analysis of 16S rRNA genes of strains isolated

from human intestinal anaerobes isolated in YCFA medium
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# 16SrRNA A B 5 ) b 3F & & % & F o o 47
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Table 3 16S rRNA gene sequences identity between isolates obtained

from Anaerobe Basal Broth Medium with Different Polysaccharide
Combinations and their closest relative retrieved from GenBank database

P17 T RAEE e A
Anaerobe Basal Broth-1 2 fﬂ]AQggzz;g;%;nulutum 100 29
Anaerobe Basal Broth-2 2 E. coli(CP142590.1) 100 29
Anaerobe Basal Broth-3 1 F. warium (OK325759. 1) 100 14
Anaerobe Basal Broth-4 1 M. gnavus(CP043051. 1) 99.86 14
Anaerobe Basal Broth-5 1 P. wulgatus (OK510354. 1) 99.93 14

Anaerobe Basal Broth + B. pseudocatenulatum

100.00 40

dextran-1 (JQ805702.2)

Anaerobe Bsal Broth = E. coli (CP054236. 1) 100.00 40
dextran-2

Ana Basal Broth

maerobe Basal Broth 1 K. pneumoniae(CP125201.1)  100.00 20
dextran-3

Amerobe Basal Broth + B. longum (LC612550. 1) 100,00 83
arabinogalactan-1

Anaerobe Basal Broth + 1 B. pseudocatenulatum 0.6 17
arabinogalactan-2 (JQ805702. 2) 0
Anerobe Basel Broth B. longum (LC612550. 1) 100.00 57
galactomannan-1

Anaerobe Basal Broth + ) B. pseudocatenulatum 09065 29
galactomannan-2 h (JQ805702. 2) s
Anaerobe Basal Broth + C. aerofaciens(KP233443.1) 99,43 14

galactomannan-3

3 B IR ALAR U INAS[R) 2208 53 5 1% 3% 1) o 18 K 4R
TR B S o e g5 R R (B 4, N Karmali &
G 5 7 B2 B A SUURF TR R B A B Y F R R R TR
Karmali ¥ 72 e U8 I 2 08 )5 09 35 F2 B 41 & b, 34T
HE R FEE RS N YCFA R 35 3 3 Anaerobe
Basal Broth F& %1 15 7% 2 W) 43 845 2] 1 01 2 (1% BUEL AT
WE . AR RIS T RE R 7 B i IR 1 24
‘fi*ﬂéﬂﬁi Karmali 35 EA0EH T 7 8 11 Fioo B

s YCFA R E M T 4 I8 5 Fh o B W
Anaerobe Basal Broth #55# &8 H T 7 & 8 ﬁl‘ﬁ“%
[

L, %/

o o0
& Moo, R
i 5591
{ | S OO 2
Focberitia oot ogggggey | 199 | o
8 - BT L
i actetit mMH685165.1
Klebsiella pueumoniae MGBI034R 1 ‘r—“ . ! Bifidob: fum lumgt 16
N . i Bifidobge,
5100 g . fobacteriumy 1
400 _= Vs EUnMB68s] 57,
RCI il
= —- e
o
5 Y % /%
o ;
LS . %
. s
N S
£ & 3,
K e T & g ST ETY %
& s 9 - %
& k3 h %
& & g § a %
< e & § S Y
§  §F 4 %&
SN A | %
g
;So§ i L%
< A 5B
S i £
c & % S
g % ©

Anaerobe Basal Broth 11—17 Anaerobe Basal Broth+ % 5 4§
J1—]5 Anaerobe Basal Broth + Bl $i i ¢ #L B HF K1 — K6
Anaerobe Basal Broth+ ¥ HE R L1—L7

3 Anaerobe Basal Broth B HENBHALBHEREFNRELER
Fig. 3 Phylogenetic analysis of 16S rRNA genes of strains isolated
from human intestinal anaerobes isolated in Anaerobe Basal
Broth medium
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on DSS-induced colitis
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