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The relationship of gut microbiota changes with neuroendocrine axis function and
inflammatory factors in patients with irritable bowel syndrome
YAN Jin', WANG Meng-meng”, DONG Zi-wei’, YANG Fan®, SHENG Yue’
(1.Department of Laboratory Medicine, the Second Central Hospital of Baoding City, Hebei Provice, Baoding
072750, Chinas; 2. Department of Pharmacy, the Second Central Hospital of Baoding City,
Hebei Province, Baoding 072750, China)

[Abstract] Objective To analyze the relationship of the gut microbiota changes and the functions of the
neuroendocrine axis and inflammatory factors in patients with irritable bowel syndrome (IBS), with to provide a basis
for the clinical diagnosis and treatment of IBS. Methods A total of 120 IBS patients admitted to the Second Central
Hospital of Baoding City, Hebei Province from January 2023 to December 2024 were selected as the study group and
classified into three subgroups based on their condition: diarrhea-predominant type (72=66), constipation-predominant

type (n=28) , and mixed type (n=26). Another 120 healthy individuals who underwent physical examinations at the
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same hospital during the same period were selected as the control group. The gut microbiota, neuroendocrine axis
functions, and inflammatory factors of the study group and the control group, as well as those of the patients with
different subtypes of IBS, were compared. The correlations of the gut microbiota with the functions of the
hypothalamic-pituitary-adrenal (HPA) axis, thyroid axis, and inflammatory markers were analyzed using the Pearson
correlation analysis method. Results Compared with the control group, the levels of Bifidobacterium and
Lactobacillus, serum free thyroxine (FT4), and 8:00 adrenocorticotropic hormone (ACTH) in the study group were
lower, while the levels of Enterobacter, Enterococcus, 24:00 serum ACTH, 16:00 serum cortisol (Cor), serum total
trilodothyronine (T3), free triiodothyronine (FT3), CC motif chemokine ligand 16 (CCL.16), interleukin-17A (IL-
17A) , and absolute neutrophil count (NEUT) in whole blood were higher (P<C0.05). Compared with the diarrhea-
predominant subtype, the levels of Bifidobacterium and Lactobacillus, serum FT4, and 8: 00 ACTH in the
constipation-predominant and mixed subtypes were lower, while the levels of Enterobacter, Enterococcus, 24: 00
serum ACTH, 16:00 serum Cor, serum T3, FT3, CCL16, IL-17A, and NEUT in whole blood were higher (P<<
0.05). Compared with the constipation-predominant subtype, the levels of Bifidobacterium and Lactobacillus, serum
FT4, and 8: 00 ACTH in the mixed subtype were lower, while the levels of Enterobacter, Enterococcus, 24: 00
serum ACTH, 16:00 serum Cor, serum T3, FT3, CCL16, IL-17A, and NEUT in whole blood were higher (P<C
0.05). The Pearson correlation analysis results showed that Bifidobacterium and Lactobacillus were positively
correlated with 8:00 ACTH and FT4, and negatively correlated with 24:00 ACTH, 16:00 Cor, T3, FT3, NEUT,
CCL16, and IL-17A (P<C0.05). Enterobacter and Enterococcus were negatively correlated with 8: 00 ACTH and
FT4, and positively correlated with 24:00 ACTH, 16:00 Cor, T3, FT3, NEUT, CCL16, and IL-17A (P<<0.05).
Conclusion The dominant strains of gut microbiota in IBS patients change, and accompanied by circadian rhythm
disorders of the HPA axis and thyroid axis. The indicator changes show an increasing trend in the diarrhea-
predominant, constipation-predominant, and mixed types. Moreover, gut microbiota changes are closely related to the
functions of the neuroendocrine axis and inflammatory factors.
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Table 1 Comparison of general data between the two groups
(n=120)
21 5 PR 70 A (Tts, %) WEAEE (T +s) W0 CBEL, %6 W L, %60
Bk i
Wros 4l 75(62.50) 45(37.50) 43.8446.25 22.37+1.26 41(34.17) 23(19.17)
Xt B 41 72(60.00) 48(40.00) 44.1846.22 22.40+1.29 38(31.67) 21(17.50)
¥/l 0.158 0.422 0.182 0.170 0.111
P8 0.691 0.673 0.856 0.680 0.739
2.2 WEFAL. XFREAL A AR . B o i) 17A K ¥, 41t NEUT /K F B 5 (P<0.05) .
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Table 2 Comparison of gut microbiota, neuroendocrine axis function and inflammatory factors between the study group

and the control group

(n=120,7+5)
b BT B FLAT o KT i BK ACTH (ng/L.)
(L.og CFU/g) (Log CFU/g) (Log CFU/g) (L.og CFU/¢g) 8:00 16:00 24:00
o Enkil 6.07+1.56 6.11+1.17 8.83+1.47 7.55+1.55 15.8941.18 12.57+2.05 9.73+£1.16
it B2 8.29+1.44 7.60+1.26 7.24+1.72 6.56+1.58 18.07+2.19 12.2542.34 7.08+1.35
il 11.455 9.493 7.698 4.900 9.600 1.127 16.309
Py <20.001 <20.001 <0.001 <£0.001 <0.001 0.261 <£0.001
B Cor(mg/L)
i T3(nmol/L) T4(nmol/L) TSH(mU/L)
8:00 16:00 24:00
WhoE 4 245.14+32.76 180.91420.78 126.11-26.60 1.7840.39 107.74+16.25 2.45+0.46
Xt HE 41 238.12+45.78 155.1217.82 122.82427.78 1.6040.28 105.64+18.72 2.514£0.45
2 1.366 10.320 0.937 4.107 0.928 1.021
P{E 0.173 <0.001 0.350 <0.001 0.354 0.308
E=E7N FT3(pmol/L) FT4(pmol/L) LYMPH(10°/L) NEUT(107/L) CCL16(ng/L) IL-17A(ng/L)
WhoE 4 5.2240.65 10.841.05 1.5440.35 3.4740.48 554.254-57.56 59.13-£9.72
X B 41 4.63--0.44 12.36£1.25 1.4840.36 2.6140.45 328.35+37.66 35.28-46.32
i 8.234 10.200 1.309 14.318 35.976 22.534
P <0.001 <0.001 0.192 <0.001 <0.001 <0.001
FT4. 8: 00 ACTH/KF-HA%, MAHE. MK . SiE PR 7 B AH S
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Table 3 Comparison of gut microbiota, neuroendocrine axis function and inflammatory factors
in patients with different types of irritable bowel syndrome
(F=+5)
g3 % XUAT FLFF & ot % 1K T ACTH (ng/L)
(Log CFU/g) (Log CFU/g) (LogCFU/g) (LogCFU/g) 8:00 16:00 24:00:00
CRER 66 6.47+1.56 6.514+1.17 8.1341.47 7.294-0.85 16.74+1.25 12.4541.37 8.954-1.46
{5 Fib 7 28 6.0241.44" 5.9441.36" 8.64+1.72" 7.66+0.98" 15.26+1.06" 12.594+1.19 9.85+2.15"
RE R 26 5.11+1.207 5.2840.847 10.81+£1.25%  8.09+0.74 14.41+1.047 12.85+1.15 11.58+2.12"7
F{H 8.089 10.941 30.509 8.366 42.603 0.908 20.170
PH <20.001 <20.001 <20.001 <20.001 <20.001 0.406 <20.001
Cor(mg/L)
215 1% T3(nmol/L) T4(nmol/L) TSH(mU/L)
8:00 16:00 24:00
JZ 5 7Y 66 242.83+26.35 176.91420.78 124.11+14.60 1.68+0.39 106.74+13.25 2.4840.46
HFL 7Y 28 245.93+27.54 183.12+27.82" 127.82+18.78 1.85+0.33" 107.64+12.72 2.4440.45
AR 26 250.15+32.12  188.68+28.157 129.33+17.68 1.96+0.417 110.39+13.15 2.384+0.51
FH 0.654 13.931 1.154 5.632 0.724 0.431
P 0.522 <20.001 0.319 0.005 0.487 0.651
24511 1915 FT3(pmol/L) FT4(pmol/L)  LYMPH(10°/L)  NEUT(10°/1) CCL16(ng/L) IL-17A(ng/L)
AR 66 4.82+0.35 11.3440.65 1.50£0.38 3.1340.46 459.254+59.56 51.13+9.72
{50 28 5.37+0.34" 10.7640.65" 1.56+0.35 3.4940.35" 588.35+67.66" 65.28+8.32"
R 26 6.07+0.407 9.66+0.637 1.62+0.36 4.314+0.46 758.68+76.177 72.81+£9.557
FAH 116.253 63.820 1.040 68.013 200.940 57.696
P <20.001 <£0.001 0.357 <20.001 <20.001 <20.001
"PAE<<0. 05 fH SIS B ILEE  "PAH<C0. 05 S ERLAY L (LSD-r K5
x4 BFEEHSHPAM. FRIRMIIGE . ZERROEXYE
Table 4 Correlation of gut microbiota with hypothalamic-pituitary-adrenal axis,
thyroid axis function and inflammatory factors
. MUEFF FLFF B Jo T B Jo R
r{H P{E r{H r{H P{E r{H Py
8:00 ACTH 0.641 <20.001 0.719 <20.001 -0.846 <20.001 -0.868 <20.001
24:00 ACTH -0.711 <20.001 -0.817 <20.001 0.629 <20.001 0.703 <20.001
16:00 Cor -0.527 <20.001 -0.769 <20.001 0.557 0.011 0.813 <20.001
T3 -0.638 <20.001 -0.796 <20.001 0.621 <20.001 0.776 <20.001
FT3 -0.773 <<0.001 -0.739 <20.001 0.565 0.009 0.835 <0.001
FT4 0.661 <0.001 0.763 <0.001 -0.701 <0.001 -0.805 <0.001
NEUT -0.837 <0.001 -0.745 <0.001 0.572 0.005 0.718 <0.001
CCL16 -0.718 <0.001 -0.745 <0.001 0.694 <0.001 0.877 <0.001
1IL-17A -0.744 <0.001 -0.778 <0.001 0.811 <0.001 0.757 <0.001
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Jif (mitogen-activated protein kinase, MAPK) 15
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