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Correlation of intestinal flora imbalance with inflammatory factors and

insulin resistance in school-age children with obesity
CHEN Zhimin,CHEN Lele,ZHENG Jingyang.QIAN Shuangshuang,ZHU Jianjie.CHEN Qianna
(Department of Pediatrics ,Wenzhou Central Hospital ,Zhejiang Wenzhou 325000 ,China )

[Abstract | Objective To explore correlations of intestinal flora imbalance with inflammatory factors and insulin resistance (IR) in
school-age obese children. Methods 86 school-age children who visited Wenzhou Central Hospital from June 2023 to September
2024 were selected as study subjects. According to obesity-related diagnostic criteria,the children with obese were included in obese
group (n=32) and those children without obese were enrolled in non-obese group (n=54). Baseline data, intestinal flora copy
number and bacteroides/firmicutes ratio (B/F) ,inflammatory factors[ tumor necrosis factor-a ( TNF-a) , high-sensitivity C-reactive
protein (hs-CRP), white blood cell count (WBC), interleukin-2 (IL-2) , interleukin-6 (IL-6) and interleukin-10 (IL-10)Jand IR
[ fasting insulin (FINS),fasting plasma glucose (FPG) and homeostatic model assessment of insulin resistance (HOMA-IR) Jwere
compared between the two groups. Pearson correlation coefficient analysis was used to analyze correlations of intestinal flora
imbalance with inflammatory factors and IR in school-age obese children. Results The proportion of male children,age,body mass
index (BMD) , waist circumference, waist-to-hip ratio and body fat rate of the children in the obese group were significantly higher
than those in the non-obese group (¢ =6. 309,8. 180, 35. 788,9. 755,5. 156 and 14. 954 respectively, all P <Z0.05). The copy

number of Fermicutes (F) of the children in the obese group was significantly higher than that in the non-obese group (¢ =16. 707,
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P<C0.001) ,while the copy number of Bacteroides and B/F ratio were significantly lower than those in the non-obese group (¢t =
18. 689 and 12. 989 respectively,both P<C0. 001). The serum levels of TNF-a,I.-6 and I1.-10 of the children in the obese group
were significantly higher than those in the non-obese group (¢ =25.218,25. 446 and 29. 218 respectively,all P<C0.001) .and there
were no statistically significant differences in hs-CRP, WBC and I.-2 between the two groups (z=1. 336,0. 578 and 0. 709 respectively,
all P=>0.05). FINS and HOMA-IR of the children in the obese group were significantly higher than those in the non-obese group
(t=17.709 and 10. 633 respectively,both P<C0. 001) , while there was no statistically significant significance in FPG between the
two groups (£ =1, 207, P > 0. 05). Pearson correlation analysis showed that the copy number of Fermicutes was positively
correlated with TNF-a,11.-6,11.-10, FINS and HOMA-IR (r=0. 538-0. 631,all P<C0. 05), while the copy number of Bacteroides
and B/F ratio were negatively correlated with TNF-a, IL-6.1L-10, FINS and HOMA-IR (r= —0. 694- —0.542;r= —0. 753-
—0.627,all P<<0.05). Conclusion The school-age obese children have such characteristics as severe intestinal flora imbalance and
high levels of inflammatory factors and IR.and this intestinal flora imbalance is correlated with body’ s inflammatory factors and IR.
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TE DA RE R 8 5 LR A A PR R I R BB R A O

1.4 it ZE o m
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Table 1 Comparison of baseline data of the children between the obese group and the non-obese group [n( %), x ® s ]
FELR PR AL (n=32) JEHE A (n=54) X/t P
P53 6. 309 0.012

7 22(68.75) 22(40.74)

ES 10(31. 25) 32(59. 26)
AR (%) 10. 68+0. 73 9.1220. 92 8.180 <<0. 001
BMI(kg/m?) 22.48740.73 17.42+0.57 35.788 <<0. 001
Ji%E Bl Cem) 81.82+12.15 58.07+10.12 9.755 <<0. 001
HERE L 0.89+0.11 0.79+0.07 5.156 <<0. 001
NEESEZD) 37.63+4. 89 20.18+5.42 14. 954 <0. 001

2.2 BHASERMEIEREEREENER
B/F {EXttt
I Jrk 28 L 26 R BE PR 5 DL %K 3 T AR IR R 4L

(t=16.707,P<C0.001) , M AAT 5 % D1 L ) B/F W
AR TFAENE L 4H (¢ = 18. 689.12. 989, P <C0. 001),
W 2,

®2 BHASFERAILEGEERFE SR B/FENE(x L)

Table 2 Comparison of intestinal flora copy number and B/F ratio of the children

between the obese group and the non-obese group (x £ s)

it H R4 (n=32)
PUFF B (X 10° copies/ul) 3.35+0. 64
fifi B2 B ( X 107 copies/ul) 4.7340.85
T T /B BE B LU (H (B/F) 0.48+0.12

ENEREL (n=51) ¢ P
13.583.05 18. 689 <0. 001
2.5340. 36 16. 707 <0. 001
1.05+0. 23 12. 989 <0. 001

2.3 IER¥A 5ERRREE LT X AE B FXTEE
A4 )L #E TNF-o IL-6.1L-10 KF B EEH T
AEAEELH (¢ =25. 218.25. 446,29, 218, P <C0. 001),

M4 hs-CRP.WBC.IL-2 ZR% LGt = X (P>
0.05), L3 3,

x3 EHEAEFEEREAILERERFIEG LS

Table 3 Comparison of inflammatory factors of the children between the obese group and the non-obese group (x £s)

=L JEREH (n=32) JEAEREH (n=54) t P
TNF-a(pg/mL) 6.31+=1.05 2.3440.38 25.218 <<0. 001
hs-CRP(mg/L) 5.3820.57 5.2320.46 1.336 0.185
WBC(10” /L) 6.73+£1. 20 6.58+E1.14 0.578 0.565
1L-2(pg/mL) 3.514+0.60 3.42+0.55 0.709 0. 480
1L-6(pg/mL) 7.2140. 80 3.56+0.53 25. 446 <20. 001
IL-10(pg/mL) 8.46+1.25 2.8540.51 29,218 <<0. 001
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2.ABHEASEREMNAILEREZRAXTEE
ARAE4H JL# FINS.HOMA-IR & 2 & T 3E 10k

2H(+=17.709.10. 633, P<C0.001) .4l FPG % &%
LG E X (P>0.05), 5% 4,

x4 BHASEEHAILERSZREIE (XL

Table 4 Comparison of insulin resistance of the children between the obese group and the non-obese group (x &=s)

Eifg JEREZH (n=132) JEAERELA (n=54) ¢ P
FINS(mU/L) 33.7246. 81 15.484-2.58 17.709 <<0. 001
FPG(mmol/L) 5.0420. 50 4.9240. 41 1.207 0. 230
HOMA-IR 1.4820. 40 0.7720. 22 10. 633 <<0. 001

2.5 FIHIIEILERERBE R A SVIERE
EF. . ERERRBEXE
SRS ST RE e JL B 0 RE B $E DL S TNF-o.11-6,

x5
Table 5

1L-10 & FINS.HOMA-IR ¥ 2 1FA#H & (P <<0.05),
WP L% .B/F 5 TNF-a.IL-6,1L-10 & FINS,
HOMA-IR ¥ 8 A (P<0.05), £ 5,

FRARHIILEFEEFXFHSNEREEF. ERRRAMHMAEXE

Pearson correlation coefficient analysis of correlations between intestinal flora imbalance

and body’ s inflammatory factors and insulin resistance in school-age obese children

FUFF i BE B B/F
Ei=k
. p . P , p
TNF-q —0.613 <0. 001 0.603 0.001 —0. 663 <0. 001
1L-6 —0.624 0.004 0.631 <0. 001 —0.627 <0.001
IL-10 —0.591 0.018 0. 625 0. 005 —0.753 <0.001
FINS —0.694 <0. 001 0.538 0. 030 —0.712 <<0.001
HOMA-IR —0.542 0.024 0.595 0.020 —0.684 <20. 001
3 i IL-6 IL-10 /K & 3 & FAE AL BE AL 5 Pearson F e ME
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