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Abstract This study aimed to investigate the therapeutic effects of Lut (luteolin) on EAU (experimental

autoimmune uveitis) and its impact on the Notch1/Jagged1/Hes1 signaling pathway. Rats were randomly divided
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into Control group (control group), Model group (model group), Lut-L, Lut-M, and Lut-H group (low-, medium-,
and high-dose luteolin groups), as well as Lut-H+JFC group (high-dose luteolin plus Notchl pathway activator
group). Except for the Control group, EAU rat models were established in all other groups. After drug interven-
tion, ocular signs were observed and clinical scores were assessed using a slit-lamp microscope; histopathological
changes in the eyeball were examined via HE staining; RT-qPCR was performed to measure the mRNA expression
levels of IL-10, IL-174, TNF-a, Argl, iNOS, and IFN-y in retinal tissues; the proportions of Treg and Th17 cells in
the spleen were detected by flow cytometry; immunohistochemistry was used to evaluate the positive expression of
Iba-1, Occludin, and Claudin-1 in ocular tissues; and Western blot was applied to determine the protein expression
levels of the Notch1/Jagged1/Hes1 pathway in retinal tissues. The study found that EAU rats exhibited conjunctival
vascular dilation, iris hyperemia, edema, and inflammatory damage in ocular tissues. The relative mRNA expression
levels of IL-17A, TNF-a, iNOS, and IFN-y in retinal tissues, the proportion of Th17 cells and the Th17/Treg ratio in
the spleen, the positive expression of Iba-1, and the protein expression levels of the Notch1/Jagged1/Hes1 pathway
were significantly increased (P<0.05). Conversely, the relative mRNA expression levels of Arg/ and /L-10, the pro-
portion of Treg cells in the spleen, and the positive expression of Occludin and Claudin-1 were decreased (P<0.05).
Low-, medium-, and high-dose Lut administration ameliorated inflammatory damage in rat ocular tissues, reduced
the relative mRNA expression levels of /L-174, TNF-o, iNOS, and IFN-y in retinal tissues, lowered the proportion
of Th17 cells and the Th17/Treg ratio in the spleen, decreased the positive expression of Iba-1 and the protein ex-
pression levels of the Notchl/Jagged1/Hesl pathway, and increased the relative mRNA expression levels of Argl
and /L-10, elevated the proportion of Treg cells in the spleen, and enhanced the positive expression of Occludin and
Claudin-1 (P<0.05). Compared with the Lut-H group, the Lut-H+JFC group showed aggravated inflammatory damage
in ocular tissues, a higher proportion of Th17 cells and an increased Th17/Treg ratio in the spleen, polarization of microg-
lia toward the M1 phenotype, disruption of the blood-retinal barrier, and enhanced activity of the Notch1/Jagged1/Hesl
pathway (P<0.05). Based on the comprehensive results, Lut may alleviate inflammatory responses in the ocular tis-
sues of EAU rats, enhance the protective function of the blood-retinal barrier, and regulate immune homeostasis by
modulating the Notch1/Jagged1/Hes1 signaling pathway.

Keywords  luteolin; autoimmune uveitis; immune homeostasis; Notch1/Jagged1/Hes1 pathway
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Table 1 Primer sequences

BEH 2 FR Fii (53" N SI(5'—3")

Gene name Forward primer (5'—3") Reverse primer (5'—3")

IL-174 GTG CCT GAT GCT GTT GCT GCTA GTG AAG TGG AAC GGT TGA GGT AGT C
TNF-o CAC GCT CTT CTG TCTACT GAACTT C CTT GGT GGT TTG TGA GTG TGA GG
iNOS CTT GGA GCG AGT TGT GGATTGTTC T AAC CTC TGC CTG TGC GTCTCTT

IFN-y TAC ACG CCG CGT CTTGGTT CTT TTG CCA GTT CCT CCA GAT AT

Argl CCAAGC CAAAGC CCATAG AGATTATCG TCA GCG GAG TGT TGA TGT CAG TGT
IL-10 CTG CTATGT TGC CTG CTC TTA CTG GGG TCT GGC TGA CTG GGAAG

p-actin GCCTTC CTT CCT GGG TAT GG

AAT GCC TGG GTA CAT GGT GG
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Fig.1 Observation of anterior segment signs in rats via slit lamp microscopy
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O
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#P<0.05, 5 ControlZH LL#Z; “P<0.05, HiModel4A HLEL; “P<0.05, SLut-LALL#; ©P<0.05, SLut-MAH LA #P<0.05, SLut-HALE . n=12, Xts.
*P<(.05 compared with the Control group; “P<0.05 compared with the Model group; “P<0.05 compared with the Lut-L group; “P<0.05 compared

with the Lut-M group; “P<0.05 compared with the Lut-H group. n=12, Xs.
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Fig.2 Comparison of clinical scores in EAU rats among different groups
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GCL: & 194l Z; INL: W% JZ; ONL: 4MZJZ .
GCL: ganglion cell layer; INL: inner nuclear layer; ONL: outer nuclear layer.
E3 HEZRERNILMRERHIEEN
Fig.3 Pathological changes of retinal tissues detected by HE staining
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#P<0.05, 5 ControlZH LL#¢; "P<0.05, 55ModelZH FLAL; “P<0.05, SLut-LALL#; ©P<0.05, SLut-MZR LA P<0.05, SLut-HALE . n=12, Xts.
*P<(0.05 compared with the Control group; “P<0.05 compared with the Model group; “P<0.05 compared with the Lut-L group; “P<0.05 compared

with the Lut-M group; “P<0.05 compared with the Lut-H group. n=12, ¥s.
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Fig.4 Comparison of pathological scores in retinal tissues of rats among different groups
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Fig.5 Comparison of expression levels of retinal tissue-related indicators in rats among different groups

A B C D E F
1090.00% 1.03% 1070.00% 6.83% 1070.00% 5.09% 1070.00% 412% 1090.00% 2.44%) 1070.00% 591%
10 10 10 10 10 10°
< < < < < <
S0y S0y S0y S0y S0 S0
Thl7 =2 S| S| = = =
10" 10* % 10" i 10' 10 10°
Lorl0.00% &.97% 10010.00% _| 748817% 10110.00% _| T58.91% Lorl0.00%_| 3 10l0.00% | = Lor10.00%
10° 10" 10° 10° 10* 10° 100 10° 10° 10* 10° 100 10° 10° 10¢ 10° 100 10° 10° 10* 10° 100 10° 10° 10* 10° 100 10° 10° 10*
CD4 CD4 CD4 CD4 CD4 CD4
1070.11% 391% 1070.02% 0.43% 1070.19% T.03% 100.21% 2.59% 1070.37% 317% 109]0.15% 0.91%
10 108 10 109
o o o o
T glo g‘lo g‘lo g‘lo
reg o = = =
104 . : i 10" 10" 1012
L0[8% 6.67% 3.06% 10196 2.67% 1ol 4.99% 1o O097% [ 5.49%
10° 100 _10° 10° 10* 10° 100 10° 10° 10* 10° 100 10° 10° 10* 10° 100 10° 10° 10* 10° 100 10° 10° 10* 10° 100 10° 10° 10*
CD4 CD4 CD4 CD4 CD4 CD4

A: Control4l; B: ModelZ; C: Lut-L41; D: Lut-M41; E: Lut-H#1; F: Lut-H+JFCZ.,
A: Control group; B: Model group; C: Lut-L group; D: Lut-M group; E: Lut-H group; F: Lut-H+JFC group.
El6 RALBBEARMThIT. Tregdhptt 51
Fig.6 Detection of Th17 and Treg cell ratios via flow cytometry
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Fig.8 Detection of Iba-1, Occludin and Claudin-1 positive expression by immunohistochemistry
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Fig.9 Comparison of Iba-1, Occludin and Claudin-1 positive expression in rats among different groups
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Fig.10 Detection of Notch1/Jagged1/Hesl signaling pathway protein expression by Western blot
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Fig.11 Comparison of Notchl/Jagged1/Hes1 signaling pathway protein expression in retinal tissues

of rats among different groups
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