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High salt diet increases efficacy of lobaplatin through gut microbiota and related
metabolism in colon cancer
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Abstract: Objective To evaluate the anti-colon cancer effect of lobaplatin, and explore the gut microbiota based strategy to increase
its efficacy. Methods A luciferase-labeled colon cancer cell line Luci-CT26 orthotopic transplantation tumor model was established.
The effects of intravenous injection of lobaplatin at 15 mg-kg™! on tumor weight, liver coefficient and spleen coefficient in mice were
examined, and the tumor inhibition rate was calculated. The effects of broad-spectrum antibiotic complex (ABX) combined with

lobaplatin on the anti-colon cancer efficacy of lobaplatin were investigated. The synergistic effect of a high-salt diet (8% NaCl)
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combined with lobaplatin on the anti-colon cancer efficacy of lobaplatin was examined. 16s rRNA amplicon sequencing and non-
targeted metabolomics analysis were used to explore the potential mechanism of the enhanced efficacy of lobaplatin by a high-salt diet.
Results ABX intervention caused a significant decrease in body weight and death in mice. Compared with the lobaplatin and ABX
groups, the tumor weight in the ABX-lobaplatin group was significantly reduced (P < 0.05, 0.01). The anti-tumor efficacy of lobaplatin
alone in the orthotopic transplantation tumor model was limited, with a tumor inhibition rate of only 27.22%. However, the tumor
inhibition rate increased to 44.57% after the combination of lobaplatin and ABX, which was significantly higher than that of the
lobaplatin and ABX groups (P < 0.05, 0.01). Lobaplatin and ABX intervention did not affect the liver coefficient in mice. Compared with
the model group, the spleen coefficient in the lobaplatin group was significantly reduced (P < 0.01). Compared with the ABX group, the
spleen coefficient in the ABX-lobaplatin group was significantly reduced (P <0.01). After the combination of a high-salt diet and lobaplatin,
the tumor inhibition rate increased from 24.59% to 44.27%, with a statistically significant difference (P < 0.05). The intake of salt did not
affect the body weight of mice and did not cause death. Lobaplatin and high-salt diet intervention did not affect the liver coefficient in
mice. Compared with the model group, the spleen coefficient in the lobaplatin group was significantly reduced (P < 0.01). Compared with
the high-salt diet group, the spleen coefficient in the high-salt diet-lobaplatin group was significantly reduced (P < 0.001). 16s rRNA and
metabolomics analysis showed that the intake of salt significantly increased the relative abundance of Bacteroides vulgatus, and
Helicobacter typhlonius in mouse feces (P < 0.05), and significantly decreased the relative abundance of Acinetobacter radioresistens,
Clostridium sp Clone-44, Lachnospiraceae bacterium COE1, Eubacterium sp 14-2, and Lactobacillus johnsonii (P < 0.05). At the same

time, the relative levels of short peptides, carnitine, bile acids, and fatty acids were significantly changed. Conclusion The intake of salt

may enhance the anti-colon cancer efficacy of lobaplatin by regulating the metabolism of gut microbiota.
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Fig. 3 Intake of salt affected structure of gut microbiota of mice fecal
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Fig. 4 Intake of salt significantly affected the metabolic profile of mice fecal
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Table 1 Correlation index between differential bacterial and metabolites in fecal samples from model mice and MS mice

HRZH
Z= ) Bacteroides Helicobacter Acinetobacter Eubacterium Lactobacillus Clostridium Lachnospiraceae
vulgatus typhlonius  radioresistens  sp 14-2 johnsonii  sp Clone-44 bacterium COEI
Gln-Gly-Tyr 0.72 0.76 —0.45 —0.82 —-0.74 —0.57 —-0.60
Arg-Val-Met 0.70 0.83 —-0.52 —0.84 —-0.78 —0.64 —0.61
Arg-Glu-Lys-Asp-Lys 0.73 0.78 —-0.59 -0.77 —-0.77 —0.44 —0.63
Ala-Ala-Ala-Arg-Phe 0.58 0.67 —0.63 —-0.71 —-0.82 —0.42 —0.64
Phe-Val-Asp 0.78 0.62 -0.77 —-0.89 —0.88 —0.62 —0.66
tyramine 0.72 0.72 —0.64 —0.86 —-0.79 —0.72 —0.63
Asn-Phe-Arg 0.79 0.73 -0.61 —0.87 -0.77 —0.67 -0.59
Pro-Val-Asp 0.67 0.79 —-0.77 —-0.71 —-0.74 —0.63 —-0.76
Trp-Glu-Glu 0.57 0.80 —-0.76 —0.68 —-0.75 -0.56 —0.73
Arg-Arg 0.70 0.69 —-0.75 —0.82 -0.91 -0.59 —0.75
His-Lys-Gln 0.60 0.71 —-0.76 —0.80 —-0.90 —0.60 —0.78
Pro-Pro-Asn 0.65 0.75 —-0.76 —-0.81 —-0.87 —-0.70 —0.73
LysoPA(22:5/0:0) 0.64 0.76 -0.72 —0.86 -0.90 -0.72 —0.68
His-Asn-Gly 0.65 0.70 -0.72 —-0.82 —-0.76 —-0.70 —0.72
Phe-Asp-Glu-Phe-Leu 0.68 0.66 —-0.67 —0.85 —0.83 —0.69 —0.69
His-Phe-Gly 0.64 0.64 -0.71 —0.85 —0.81 —0.67 -0.76
Phe-Val 0.34 0.71 —-0.69 —0.62 —-0.71 —0.65 —-0.90
N-acetyl-L-citrulline 0.46 0.76 —-0.80 —0.66 -0.73 -0.74 —0.87
Lys-Leu-Ser-Glu 0.43 0.76 -0.72 -0.67 —-0.70 —0.73 —0.89
GIn-Met-Tyr 0.45 0.66 —0.46 —-0.73 —-0.60 —-0.76 —0.78
Ala-His-Gly-Val-Asp 0.48 0.64 —0.48 —-0.73 —-0.60 -0.73 —0.78
Ser-Leu-Arg-Glu 0.50 0.65 -0.43 -0.79 —0.64 -0.76 -0.73
Phe-Ile-Phe-Met-Gly 0.55 0.62 —-0.49 —-0.78 —-0.63 —-0.75 -0.74
Glu-Ala 0.54 0.73 —-0.54 —0.68 —0.62 —0.64 —-0.76
Leu-Val-Ala-Glu 0.53 0.63 —0.64 -0.76 -0.72 —0.67 -0.73
Val-Ile-Gly 0.55 0.72 —-0.54 -0.77 -0.72 -0.73 -0.71
indol-3-ylacetaldoxime 0.55 0.69 -0.59 -0.78 —-0.69 —-0.76 —-0.81
Val-Arg-Glu-Glu —-0.33 -0.54 0.40 0.66 0.52 0.67 0.80
7-ketocholesterol —-0.49 —-0.70 0.77 0.70 0.69 0.81 0.87
allocholesterol -0.42 -0.77 0.77 0.67 0.76 0.71 0.87
Arg-Val-Lys —0.45 —-0.76 0.77 0.68 0.72 0.72 0.88
12-HETE —-0.46 -0.71 0.60 0.77 0.72 0.75 0.83
Thr-Lys-Pro-Arg —-0.50 -0.74 0.68 0.78 0.85 0.78 0.83
tetranor-12R-HETE —-0.50 —-0.83 0.69 0.74 0.80 0.77 0.80
Gln-Ile-Glu —-0.49 —-0.62 0.65 0.79 0.67 0.87 0.83
isopropamide -0.53 -0.61 0.54 0.82 0.66 0.83 0.80
Leu-Leu-Glu —-0.56 —0.66 0.57 0.80 0.72 0.78 0.79
Phe-Met-Gly -0.41 —-0.61 0.56 0.86 0.85 0.79 0.80
7-hydroxylauric acid —-0.36 —-0.56 0.61 0.74 0.73 0.83 0.83
Lys-Thr-Ser -0.37 —0.50 0.67 0.77 0.78 0.86 0.85
y-glutamylcysteine —-0.56 —-0.75 0.41 0.79 0.70 0.68 0.64
9,10-DHOME —0.66 -0.71 0.41 0.85 0.73 0.64 0.61
a-terpineol —0.59 —0.61 0.64 0.88 0.79 0.75 0.71
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F1 4
MR ZH
7 AU Bacteroides Helicobacter Acinetobacter Eubacterium Lactobacillus Clostridium Lachnospiraceae
vulgatus  typhlonius  radioresistens  sp 14-2 johnsonii  sp Clone-44 bacterium COEI
N-myristoylglycine -0.57 -0.79 0.57 0.84 0.82 0.78 0.69
His-Pro-Gly -0.59 -0.71 0.58 0.89 0.83 0.82 0.69
Asn-Arg-Phe-Lys -0.57 —-0.70 0.49 0.88 0.75 0.84 0.69
y-linolenic acid —0.50 —0.64 0.52 0.85 0.76 0.80 0.76
octadecadienoic acid —-0.55 —0.69 0.52 0.82 0.77 0.76 0.70
Sa~cholestane —-0.59 —-0.53 0.60 0.80 0.66 0.66 0.82
glycine dehydrocholic acid -0.69 -0.64 0.63 0.75 0.62 0.61 0.66
Gly-Phe-Asn-Thr-Phe —0.68 —0.66 0.61 0.79 0.66 0.67 0.69
ethyl a-linolenate —0.66 —0.66 0.56 0.82 0.65 0.71 0.73
11(S)-hede —-0.80 —0.66 0.72 0.87 0.77 0.68 0.65
Trp-Ser-Asp —-0.70 —-0.71 0.64 0.83 0.86 0.60 0.71
9(10)-EpODE -0.67 -0.67 0.62 0.89 0.86 0.69 0.66
Val-Tyr-Gln-Lys —-0.70 —0.65 0.73 0.80 0.77 0.56 0.76
Pro-Ser -0.77 —0.68 0.63 0.80 0.73 0.54 0.62
Lys-His-Lys -0.71 -0.72 0.56 0.82 0.77 0.55 0.64
His-Arg-Glu —0.66 -0.73 0.81 0.79 0.86 0.69 0.74
FFA(24:8) —0.62 -0.63 0.86 0.79 0.88 0.70 0.73
His-Thr-Lys -0.57 -0.87 0.67 0.76 0.86 0.65 0.68
16-oxohexadecanoic acid —-0.69 —0.86 0.74 0.76 0.86 0.56 0.69
TG(10:0/13:0/8:0) —0.61 —0.80 0.71 0.70 0.84 0.48 0.71
a-eleostearic acid —0.58 -0.72 0.60 0.69 0.70 0.54 0.73
heneicosanoic acid —0.63 -0.71 0.69 0.72 0.66 0.60 0.78
Lys-His-Ala-Val-Ser —-0.52 -0.87 0.72 0.64 0.74 0.63 0.76
Pro-Glu-Gly —-0.52 -0.78 0.65 0.67 0.63 0.64 0.74
2-propyl-2-pentenoic acid ~ —0.57 —0.84 0.63 0.70 0.73 0.67 0.74
cholesterol -0.52 -0.74 0.63 0.65 0.58 0.71 0.82
Val-Ser-Val —0.48 —-0.78 0.54 0.67 0.58 0.71 0.80
3-hydroxypalmitoylcarnitine ~ —0.55 -0.78 0.63 0.78 0.73 0.76 0.71
1, 8-octanediol —0.48 —-0.80 0.53 0.73 0.75 0.71 0.73
Arg-Tle-Glu-Asp —-0.50 -0.83 0.53 0.73 0.75 0.69 0.69
(E)-2-hexenyl hexanoate -0.62 —0.69 0.50 0.76 0.65 0.60 0.70
Gly-Ala-Asn-Val-Arg —0.56 —0.71 0.50 0.74 0.63 0.69 0.69
Glu-Ala-Asp -0.57 —0.87 0.52 0.70 0.70 0.59 0.71
trans-Vaccenic acid —-0.55 —-0.78 0.54 0.69 0.65 0.58 0.76
13-oxodocosahexaenoicacid ~ —0.57 —0.80 0.55 0.74 0.71 0.62 0.75
Ala-Asn-Arg-Val-Thr —-0.73 -0.53 0.31 0.83 0.58 0.54 0.55
9-octadecynoic acid -0.54 -0.83 0.46 0.70 0.67 0.51 0.63
MG (18:2/0:0/0:0) —0.55 —0.85 0.43 0.68 0.65 0.47 0.61
Tyr-Val-Lys —0.69 —0.87 0.57 0.74 0.76 0.45 0.62
L-hexanoylcarnitine -0.67 —-0.78 0.47 0.74 0.66 0.50 0.65
Ser-Nap-OH —-0.69 —-0.82 0.53 0.72 0.68 0.53 0.67
Val-Ala-Phe-Asp -0.74 -0.82 0.61 0.87 0.86 0.63 0.61
N-lauroylglycine -0.71 —0.83 0.54 0.83 0.79 0.68 0.61
Lys-Phe-Met -0.77 —0.78 0.62 0.81 0.77 0.66 0.64
paraxanthine —-0.81 —0.63 0.44 0.89 0.73 0.58 0.57
Trp-His-Tyr —-0.80 —-0.76 0.51 0.84 0.75 0.54 0.53

Ala-Trp-Phe —0.83 —-0.74 0.54 0.89 0.78 0.61 0.55




FEA8EFE 6H 2025F 6 H

{;35'37&';5?. ER Drug Evaluation Research

Vol. 48 No. 6 June 2025 « 1421 -

BGOSR ILREIE, AR TE L A e PRI AH G RO 5N
T4l B HRYT (B 5). WHRLE R NIm Ry

PG EIE MR . RS e B E UG IR EE S
2, N T TE R T T IR VR T R UK R B

R

T ;

BERRER

\ bee
e Y
.
fpiEE B vk

BhAEIRR

p
5

BB B

AHEFCRIL, T PUA R T AT R 35 SR 4
I P e 20, BRI BRIk th B 25 080, AT,
BT R M T R R T TR 2 A R

A8 HEL e S . B
™ A e TS
NG Rl So

Vo semmEs MBS R

l RE
B P E R S

&% TR AR

5 ARRKEBELHERRREAHEUE AN EHN

Fig. 5 Intake of salt high increases efficacy of lobaplatin through gut microbiota and related metabolism in colon cancer
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