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tion (SD), signal-to-noise ratio (SNR), and contrast-to-noise ratio (CNR) were measured and calculated for the
liver, spleen, kidneys, aorta, psoas major, and subcutaneous fat. Effective dose (ED) was also recorded. Two ra-
diologists independently performed subjective evaluations of image quality using a 5-point scale. Results Com-
pared with the LD-FBP group, the ULD-DLIR-L group showed significantly lower SNR and CNR values in the
liver, spleen, kidneys, aorta, and psoas major (P<0.001), while the ULD-DLIR-H group exhibited significantly
higher values (P<0.001). The difference of SNR and CNR values for the ULD-DLIR-M group showed no statisti-
cally significant difference. For subjective evaluation, the scores of the ULD-DLIR-L. and ULD-DLIR-M groups
were lower than those of the LD-FBP group, while there was no statistically significant difference in scores between
the ULD-DLIR-H group and the LD-FBP group. The ED value of the ULD group was approximately 88% lower
than that of the LD group. Conclusion Compared with the LD-FBP group, the ULD-DLIR-H group significantly
reduces SD values while increasing SNR and CNR values, effectively improving the image quality of non-contrast
abdominal CT scans.
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Tab.1 Baseline characteristics of the study

participants [n(%) ,M(P,,, P,;) ]

Items HC (n=67) AD (n=87) P value
Sex 0. 881
Male 50 (74.6) 64 (73.6)
Female 17 (25.4) 23 (26.4)

BMI (kg/m?)

Age (years)

17.1(15.7,20.0) 17.3(14.9, 19.8) 0.392
6.5(5.4,11.7) 8.0(5.0,10.0) 0.996

SCORAD
<25 — 23 (26.4) —
=25 — 64 (73.6) —
Atopic history — 41 (47.1) —

acid,iso-BA) SNE (iso-valeric acid,iso-VA) X% (va-
leric acid, VA) .CUfiZ(caproic acid, CA)I F £ [E Dr. Eh-
renstorfer 23 ) ;je‘faﬁﬁ(iso-caproic acid,iso-CA) W H
VIR AE YR A RS FD 5 T R -d, (butyric acid-
d,, BA-d,) g H 3¢ [E Cayman Chemical A Rl . % 545
B fift FH 8 5 808 AR 2335 4 (515 : Dionex Ultimate
3000) 5 R 7 B DU AR HUIE B i 0 PR A (B
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— A A (B SRD-3600) \— 4~ U0 (B
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Tab.2 Comparison of serum SCFAs concentrations across subgroups (ng/ml.)

2. 0<Age<12. 0 years

12. 0<Age<18. 0 years

AD group(n =174)

HC group(n=13)

AD group(n=13)

CFAS HC group AD group

(n=67) (n=87) HC group(n = 54)
AA 2081.9 (1 605. 8- 1657.3 2133.0

3023.4) (1261.5-2400.5)" (1676.6-3504.7)
PA 18.0(13.9-22.5) 14.2(12.0-18.3)" 16.4 (13.5-21.1)
iso-BA  22.6(18.2-27.9) 22.5(18.8-28.9)  22.7 (18.1-27.9)
BA 23.6(18.3-31.4) 22.1(13.5-31.4)  22.7(17.2-31.1)
iso-VA  31.4(26.2-43.8) 28.5(18.0-45.6)  30.7 (25.7-41.2)
VA 0.6 (0.4-0.8) 0.5(0.3-0.7) 0.6 (0.4-0.7)
iso-CA 7.7 (4.7-14.5) 6.2 (4.2-9.5) 6.9 (4.6-14.9)
CA 36.7(29.8-44.3) 29.7(22.4-43.4)"  37.1(30.8-42.2)

1703.8 (1265.4-

2525.8)"
13.6 (12.0-19.0)
22.4(18.8-29.7)
22.3(13.6-31.4)
30.3 (18.7-47.6)

0.5 (0.3-0.7)
6.1(4.1-9.5)
29.5(22.1-43.7)

1739.7(1277.7-

2570.9)
21.1(15.9-26.8)
21.5 (18.0-27.2)
23.8(19.8-37.5)
35.6 (26.2-58.0)

0.9 (0.6-1.1)
10.1(7.1-14.2)
32.2(22.1-49.6)

1496.2 (1128.7-

1841.6)
14.4 (11.4-15.6)"
24.8 (18.3-28.5)
16.9 (12.9-33.3)
26.2(15.2-34.9)
0.6 (0.4-0.7)
7.7(5.4-12.7)
30.4 (23.6-36.7)

P<0. 05, “P<0. 01 vs HC group.
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Fig.1 Comparison of SCFAs levels between AD and HC groups across age groups
A': Differential SCFAs between the pediatric AD and HC groups: AA, PA, and CA; B: Differential AA between the childhood AD and HC groups;
C: Differential PA between the adolescent AD and HC groups; "P<0. 05, “P<0. 01 vs HC group.
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#3 5 SCFAs =it Logistic B34 47
Tab.3 Binary Logistic regression analysis of differential SCFAs

Standard ~ Wald y*
SCFAs OR (95% CI) P value
error value
AA 0.225 12.690  0.449 (0.289-0.698)  <0.001
PA 0.208 11.978  0.487 (0.324-0.732) <0.001
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2.6 RiFHEEEESH i MetaboAnalyst 6.0
W28 537715, 8 AD 215 HC 4119 f 35 22 S A g
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Fig.2 ROC curves of differential SCFAs
A, B: ROC curves of AA and PA; C: ROC curve for the combined prediction of AA and PA.
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Fig.3 Spearman correlation analysis between SCFAs and clinical indicators

A': Scatter plot of correlation analysis between AA and age; B: Heat map of correlation analysis.
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Fig. 4 Pathway enrichment analysis plot of differential SCFAs
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RAE 0 E TR SCFAs

SCFAs 7E A REYE K s v B AE T A ML 3 2
55 G & H B 32 1K (G protein-coupled receptor,
GPR) 4L 2 1 2 & Tt A0 il 0 ) 750 A AR ik 42
KB FEAD /N R B, AA FT LS GPRA3 45440
il Th2 78 5 i 3 7, [R] BF A A 3 38 2o 384 i 21 2 1
ALK TR 2 240 i b B o DA Sk 5 ot v
PA 38 3 #1 f] GPR43/NF-«B i % )8 4% AD /N B Ez ik
RAE . AWFFEE 2T BT K I AA FTPA J& AD )
B4, IF B AEBCS AA FPA FIJH Logistic [ 45
RIS, ROC MRS, A BRILXT AD (2 Wik se 4
F B AA R PA 7E AD (9 &R HLE R YT L K2 W 4E
D5 B A B L. CATE AD %545 i M o
[V AL AT 58 35 8 A B L H HTE 41 CA B a2
Th1/Th17 B G5 W %) L8, i 4 i) Th2 %Y 3= 5
) AE SN FIRBFIE SR , 2 Fh SCFAs n] 3 i
SARMAGAE 7 AE AD 72 e i o e 4 o 2L
YEH.

TEANFAERY B, AD 45 HC A Z M AFfE 2 7
P SCFAs. HEIMIBRAE ZHEVES AD &R Z Ay
KA SRAFAE T JE Z A0 o AEL iz T8 TR R 1) e 728 b
FE 2 T EAS SCFAs 19 7= A H i) 2 HE 78 4k 13X 1] g
JE B E P 2 I AR SCFAs /K- 78R
[ AF S B M AEAE 22 SR R R 22— 07 B2 R 2 A 56
PEOM TGS R R, 45 SCFAs 51lf RHE b 6] 24) 52 55 41
KePEEE A . H AR SCORAD ¥434% AD H % 43
MERERTE A S R R IA B 25 51 SCFAs,
FHEME BT BT, SCORAD TE43 515 AA Fl BA MY
JIT A SCFAs 35 52 7P 55 AH M | $i s 95 0 ™ T e
DL RAT ToAS NG R PR S X AD B3 L35 v
SCFAs K52 M4/

Jg Wi B2 A= W A B a& 42 (FDR=0. 341, P=0. 003)
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T 6 BB AR R A5 18 R W5 IR (saturated fatty acid,
SFA) 5 A7l 8 ST A 328 B J0E Bl o A A0 4R
1M, H AT O& T SFA F4R R M0 22 18] (1 F 55 480
— IR T AR R IS P B I SFA JKSF R
Wit 2 A 2 TR OG5 17 55 — ORI 5 2 e B, kg LR
F: 1% AD 22 )L SCORAD 11435 £ 2L rh A7 i i 7K - 2
IEAHSG . X EERFIR S5 18 Z RIAFE T i, P, SFA Al
RN T ) DG IR AT 7 i — 2B R AT

44 % KA % (P=0. 039, FDR=1) 7 AD |1
W HA B EY R AN RN 4R
K2 GEI ] T 240 ff 22 24 [ 5 | 2 1) JL 28 AD f8 35 4h
S i B 2 BG5Sk, 5 HC AR FE , AD BB LX4E
Az 3R K2 (1) G 2 00 2% ) B DR SRR I A R A
YR 4 R K238 1 1 il MAPK-Mek 1-ERK 1/
2 FI SAPK/INK 15 538 i , Uk 55 AD £ (R N 16 AL 1Y
T AN GRSE N o BEAh, 78 B REAC rf R 2 L 1A
LI 3BT K 30 75 25 PR B AD RS & 2E B3
Ak, Hod i 20 15 4 R K2 19 AR WA A
2 A ADIGYT I R P 4 A R K2 YRS
23/ D) PR i 2 K2 AE AD R L A
YEM .

AW GEATIAEAE — L JRy BR M < 8 5, AR BSR4
BEWT TR ST, Sl = RO A B i B PR BA A B ik 5 FEK
WF5E X G 3 Jm B, i 16 4 114 22 5 SCFAs ME LI R
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Serum short-chain fatty acid levels and their association

with atopic dermatitis in pediatric patients
Wang Zhenxiang'**, Chen Lele'**, Dong Liping'**, Wang Sheng*, Xu Jinlei'*”,
Cai Xinying'*?, Xiao Fengli'*?**?
(" Dept of Dermatology, The First Affiliated Hospital of Anhui Medical University , Hefei ~ 230022;
? Institute of Dermatology, * Key Laboratory of Dermatology of the Ministry of Education,
* The Center for Scientific Research , > Collaborative Innovation Center of Complex and

Severe Skin Diseases, Anhui Medical University, Hefei ~ 230032)

Abstract Objective To investigate the metabolic alterations of serum short chain fatty acids (SCFAs) in pediat-
ric patients with atopic dermatitis (AD) and their correlation with different clinical phenotypes using targeted me-
tabolomics. Methods This study enrolled 87 AD patients and 67 healthy controls (HC). Serum levels of eight SC-
FAs were quantified by ultra-high-performance liquid chromatography-mass spectrometry. The associations be-
tween SCFAs and AD were assessed using various statistical methods. Results Compared with the HC group, lev-
els of acetic acid (AA), propionic acid (PA), and caproic acid (CA) (P=0.002, P=0.002, P=0. 043) decreased
in the AD group. Logistic regression analysis identified AA (OR=0. 449, 95% CI: 0.289-0. 698) and PA (OR =
0.487, 95% CI: 0.324-0.732) as protective factors against AD. The combination of AA and PA yielded an area
under the curve (AUC) greater than 0. 7, indicating good diagnostic efficacy. Age-stratified analysis revealed that
AA reduction was predominant in childhood, whereas PA reduction was predominant in adolescence. Pathway en-
richment analysis showed significant enrichment of fatty acid biosynthesis (FDR=0. 341, P=0. 003) and vitamin K
metabolism (FDR=1, P=0.039) pathways. Furthermore, subgroup analyses based on disease severity, personal/
family history of atopy, and sex revealed no significant differences in SCFAs levels among the groups. Conclusion
Differential serum SCFAs and their enriched metabolic pathways may be implicated in the pathogenesis of AD.

Key words atopic dermatitis; short chain fatty acids; targeted; metabolomics; liquid chromatograph mass spec-
trometer; serum
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