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[ Abstract] Objective To investigate the effects of oral probiotics on gut microbiota diversity, colony structure,
and intergroup differences in mice with subcutaneous colon cancer tumors, based on 16S rRNA sequencing technology.
Methods Twenty-four 6-week-old male BALB/c mice were divided randomly into normal control group (NC group, n =
8), model group (M group, n = 8), and probiotic + model group (PM group, n = 8) after adaptive feeding for 1 week.
Mice in the PM group were given 200 pL probiotic mixed solution ( Bifidobacterium longum and Lactobacillus delbrueckii
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subsp. bulgaricus mixed lyophilized powder, 2 x 10° colony-forming units) by gavage three times/week for 7 weeks, while
the M group and PM group received 200 wL normal saline. At 10 weeks old, 0.2 mL CT26.WT cell suspension (1 x 107/
mL) was inoculated subcutaneously into the left hind limbs of M group and PM group, while NC group were inoculated with
0.2 mL normal saline. The general state of mice was observed, the growth of subcutaneous tumor was monitored, and the
changes of intestinal flora structure were detected by 16S rRNA sequencing. Results The subcutaneous tumors of the M
group were prominent, and the subcutaneous tumor volume and weight of the PM group were significantly reduced (P <
0.05). Compared with NC group, Alpha diversity index was lower in the M group, and a significant difference of Beta
diversity inter groups (P < 0.01). And supplementation of probiotics had a certain effect on gut microbiota diversity in the
M group. Compared with M group, the relative abundance of Bacteroidetes, Proteobacteria, Muribaculaceae, Bacteroides
were higher in the PM group, while the relative abundance of Firmicutes, Desulfobacterota, Lachnospiraceae_NK4A136_

group , Alistipes were lower in the PM group. LEfSe analysis showed that Muribaculaceae and Bacteroides in the PM group
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were different species with high abundance ( LDA values > 4). Conclusions

Oral probiotics may improve the gut

microbiota by increasing the relative abundance of beneficial Muribaculaceae and Bacteroides in subcutaneous tumors in

mice with colon cancer.
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Figure 2 Trend of subcutaneous tumor growth
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16S rRNA P74 A 58 25 1 6 K T 988 /) BRI 18 oA
# Alpha ZHEYE Beta ZHE0E 72T B K L7 iE
TRURRE PRI V% 245 R 10 78 A B A 1) 25 57 s

SEHG R FH B R 4R CT26. WT 40 i bk i 57 45
S B TR /N RS 058 9 KAk Tl E) M4 K
PM ZH/INEREZ T SRR AR /0N I g e, iy e i o [
(Y IER I IR 320 W A8 K, D) %6 100% , F I, W] DL 5
5 B DIAE) S 5 M g KT IR /N BB RS I R TR
AR AL EE R B, 45 W B TR /N R 2 DR 25
AT T UG R PR RS R
B, B 1 IROBUEE AT B A 2L R T v LA 0 o9 A=
KIVER X5 DIFERF e 45 R —3 2

FIH 16S rRNA AWM E b 78 25 A 1R ) i 18 T
TELS R BRI, 25 % 7 A AL IR A 507 51 . ASVs
it kA2 b, Alpha ZHEME TR M 415 NC
AR LA T RER -, X 1T B 55 1 N 25 25 1R R
I /D S0 TR R G A OG, RR T RE | ke
RVERR 8 & 25 B e 10 A S kb e 2k
AWEHETIER B LR EwESR, -2t
17 Beta ZAEVEHT AR , 4520 0] 0 T8 B T AL AR 25 4
FAEREMEZ R (IR = 0.26,P = 0.001 < 0.05),
PR 2 i/ B I8 T RS R R A T AR 4R FE
#a A P B T B RS R B — o 0y el A
RPN AW R0 JEBEE ] ( Firmicutes ) |
FUFFBE 1] ( Bacteroidetes ) 1E A AR P 24 32 22 i 18 B4
BE, W9 LLAERD F/B (438 sl s /D 2405 40k 1 1 T
BRSO, Ko ar g 2R R E 2R R
FEVE A s E i BB 01X S AR SO 2 e B
TR/ B R VR S5 Hr 4 SR i M 4 F/B
P —3, A IR R, F R4 A T A BLE;
FEB FLRRAT IR, A B T 2 AR A R R ) A P
I ] 9 AE BB | 9% RE T M s R 45 L R R0
Liu Z&1°0 1 9% % B, AR T R AL 3 ( Clostridium
butyricum , CB) FEAK 45 W 9 #H 5 45 W J i /) B 18

WAEYIRE F/B LA, 58 a5 A48 TR B9 AR 2 5 PM
HA N MR A WG F/B AR EH—8, 160
K- E, 5 M 4LH H, PM 4L 5 R AR B B T
( Proteobacteria ) Xt =F B e, H PR 38 s B 45 Ry
0. 04% , i 2 W AR B | ( Desulfobacterota ) 1%} 3
AR, 7E)8 K b, Muribaculaceae 25519 Al
il $UFF R ( Bacteroides ) IR RAE , PM 41
Muribaculaceae . F¥T B J& ( Bacteroides ) %5 A0 %t =+ J&F
T M PR DRk es AR TR AT I R A A A
PRFIAR T 32 B2, s I R S . PM 1A 4=
FEIREE NK4A136 ( Lachnospiraceae _ NK4A136 _
group) KL & (Alistipes ) S AXT F AL T M 41,
SRR T AT RE S MR 5 A B A2 /D
BRI IS B 4t U S5 A R 3R A G, APk — 20k
FI LEfSe 43 B2 W], PM 20 AT 35 1 22 53 B RE N
I ¥ W J& ( Bacteroides ) .
Muribaculum A2V & ( Clostridioides ) & X H & _1
( Clostridium _ sensu _ stricto _ 1) | 3% & Ik K & #F _
NK3B31 ( Prevoteueceae _NK3B31 _group ) . 1 3R 7 &
( Enterococcus ) . ASF356. 7k K &l # /T & )&
( Parabateroides) .UCG_010, H:™ , Muribaculaceae )
P & ( Bacteroides) (Wi LDA {H > 4) 5 Wi B i
Py o3 A b W ARG 25 B T i B B — B,
PR IR 25 A= TR R B3 0 45 W i B2 T 9/ B
PR T g A TR AR R T2
4 INEE

I g A2 TR AT RE 38 3ok 3G 0 45 W i B2 T 9/ B
78 W B P A 25 B Muribaculaceae F1 )#T i @

( Bacteroides ) [ AR XS = B | 17 24038 7 3 B 7 2K 9
R

Muribaculaceae .
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