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[Abstract] Objective To investigate the impact of an 8-week high-intensity combined stress on gut microbiota and
inflammation in young males, and to analyze the correlation between microbial changes and inflammatory markers. Methods ~ Sixty-
eight healthy young males undergoing an 8-week high-intensity combined stress program were enrolled. Fecal and venous blood
samples were collected one day before and one day after the stress exposure. Gut microbiota diversity and composition were analyzed
using 16S rRNA gene sequencing. Routine blood parameters were measured using an automated hematology analyzer, and serum
levels of C-reactive protein (CRP), interleukin (IL)-6, IL-8, and tumor necrosis factor-a (TNF-a) were determined by enzyme-linked

immunosorbent assay (ELISA). Results  After stress exposure, the a diversity of gut microbiota increased significantly (both P<0.05
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for Observed species and Chaol indices). Beta diversity analysis revealed a significant difference in microbiota composition between
before and after exposure (P=0.001). The abundances of 6 bacterial phyla and 7 genera changed significantly (FDR-adjusted P<0.05).
At the phylum level, the abundances of Acidobacteriota, Firmicutes D, Actinobacteriota, Gemmatimonadota, Chloroflexota, and
unclassified Bacteria increased. At the genus level, the abundances of Faecalibaculum, Ruminococcus_E, Streptococcus, CAG-269,
Bifidobacterium, and Anaerobutyricum increased, while the abundance of Copromonas decreased. Serum TNF- o levels were
significantly elevated after exposure (P=0.007), whereas no significant changes were observed in CRP, IL-6, IL-8, or core routine
blood parameters (RBC, HGB, WBC, NEUT, LYMPH, NLR, and PLT) (P>0.05). Linear mixed model (LMM) analysis indicated that
the increase in Ruminococcus_E abundance was significantly negatively correlated with the decrease in TNF- a levels (8=-16.86,
95%CI —26.73 to =7.00, Pipy 4ea=0-007). The abundances of Anaerobutyricum and Streptococcus also showed a trend toward a
negative correlation with TNF-a levels (P,,=0.037 and 0.022, Py yi,.=0-087 and 0.078, respectively). Conclusion ~An 8-week
high-intensity combined stress can significantly alter gut microbiota structure and activate inflammatory response in young males. The
enrichment of potentially anti-inflammatory bacteria, such as Ruminococcus_E, may partially counteract stress-induced inflammatory

responses. Targeted modulation of the gut microbiota could offer a novel strategy for health maintenance in individuals under high

stress.
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Fig.1 Gut microbiota diversity in 68 healthy young men before and after stress exposure
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Fig.2 Top 10 phyla and genera by relative abundance in the gut microbiota of 68 healthy young men before and after stress exposure
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Tab.1 Differential analysis of gut microbiota phyla and genera in 68 healthy young men before and after stress exposure [M(Q,, Q,)]

ST Py Py v P P

I Ik
Acidobacteriota 0(0, 0.004) 0.007(0,0.015) 248.50 0.000 <0.001
Firmicutes D 0.458(0.275, 1.089) 0.846(0.550, 1.799) 438.00 0.000 <0.001
Actinobacteriota 1.258(0.598, 3.025) 2.129(0.915, 6.599) 604.00 0.001 0.006
Gemmatimonadota 0(0,0) 0(0,0.007) 72.50 0.001 0.008
Chloroflexota 0(0,0) 0(0, 0.007) 163.50 0.002 0.011
unclassified_Bacteria 0.083(0.048,0.177) 0.132(0.050, 0.283) 688.00 0.008 0.046

JE K
Faecalibaculum 0(0,0) 0.024(0.011, 0.040) 5.00 0 <0.001
Streptococcus 0.054(0.022,0.131) 0.129(0.079, 0.292) 637.00 0.001 0.039
Ruminococcus E 0.020(0, 0.316) 0.248(0.007, 0.735) 403.00 0.001 0.039
CAG-269 0(0,0) 0(0,0.164) 114.00 0.002 0.039
Bifidobacterium 0.420(0.074, 1.357) 1.018(0.201, 3.189) 611.00 0.003 0.046
Anaerobutyricum 0.139(0.090, 0.231) 0.214(0.086, 0.352) 672.00 0.004 0.046
Copromonas 0.199(0.068, 0.315) 0.078(0,0.183) 1399.50 0.003 0.046

V. B Wilcoxon 5 B BMIRBETHiL; Py KZREERIK PIE; P, 2 Benjamini-Hochberg BREIE 5 OB & B4 (EDR)P i

T2 68 A MR AR T VE I R B HU S ML LR BR B JEAE R 7K A

Tab.2 Comparison of levels of blood routine and inflammatory markers before and after stress exposure

iz TR A R t/v P
I FFEFR
RBC(x10"2/L, x+s) 5.03+0.31 5.05+0.31 -0.79 0.436
HGB[g/L, M(Q, Q,)] 156.00(149.00, 163.00) 159.00(153.00, 164.00) 561.00 0.080
WBC[x10°/L, M(Q,, Q,)] 6.30(5.60, 6.87) 6.07(5.43,7.03) 943.00 0.501
NEUT[x10°/L, M(Q,, Q,)] 3.16(2.42,3.79) 2.90(2.47,3.63) 982.50 0.327
LYMPH(x10°/L, %+s) 2.55+0.53 2.60%0.62 -0.86 0.392
NLR[M(Q, Q,)] 1.20(1.00, 1.66) 1.13(0.88, 1.55) 946.50 0.140
PLT[x10°/L, M(Q,, Q,)] 212.50(190.50,236.25) 203.50(178.75, 237.50) 876.00 0.377
RAEHF
TNF-a(pg/ml, %s) 26.75+10.88 32.25+18.14 -2.78 0.007
IL-6[pg/ml, M(Q,, Q,)] 23.91(17.58,33.17) 27.35(21.81,39.09) 942.00 0.220
IL-8[pg/ml, M(Q,, Q,)] 4.60(3.54,18.52) 8.31(5.78, 14.89) 915.00 0.163

CRP[ng/ml, M(Q, Q,)]

549.33(255.14, 1038.39)

450.54(255.78,1086.92) 1146.00 0.968
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Fig.3 Association between differential genera and TNF-ac (LMM analysis)
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