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Background and Objectives Abatacept is a chimeric protein that combines the Fc region
of human immunoglobulin G1 with human cytotoxic T-lymphocyte-associated protein-4.
Abatacept is increasingly used for inflammatory disease including rheumatoid arthritis. How-
ever, the impact of abatacept on chronic rhinosinusitis remains largely unexplored. This study
aimed to evaluate the therapeutic potential of abatacept in a mouse model of eosinophilic
chronic rhinosinusitis (ECRS).
Materials and Method The mice were assigned to four different treatment groups: control,
ECRS, abatacept-treated (Aba), and dexamethasone-treated (Dexa) groups. To assess the ef-
fects of abatacept in the mouse model of ECRS, several techniques were employed, including
hematoxylin and eosin staining, Periodic acid-Schiff staining, real-time quantitative poly-
merase chain reaction, Western blot analysis, and enzyme-linked immunosorbent assay.
Results Epithelial thickness, the number of goblet cells and eosinophil infiltration in the na-
sal mucosa, was significantly decreased in the Aba and Dexa groups compared with the ECRS
group. The concentrations of interleukin (IL)-10, IL-4, and IL-5 in the nasal lavage fluid were
significantly reduced in both the Aba and Dexa groups compared to the ECRS group. Similar-
ly, the expression levels of IL-4, IL-5, IL-10, IL-13, IL-17A, and interferon gamma in the nasal
mucosa were markedly lower in the Aba and Dexa groups than in the ECRS group.
Conclusion Abatacept treatment reduced the number of Th immune response-associated
molecules and cytokines, resulting in the suppression of nasal polyp formation and mucosal
inflammation in ECRS mice. Based on these results, Abatacept could be considered a poten-
tial therapeutic option for patients with ECRS.
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Fig. 1. Schematic flow of our experiment. PBS, phosphate-buffered saline; OVA, ovalbumin; SEB, staphylococcus enterotoxin B; I.P., in-
traperitoneal; I.N., intranasal challenge; CON, a negative control group; ECRS, positive control group; Aba, abatacept-treated group; Dexa,

dexamethasone-treated group.
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Table 1. Sequences of polymerase chain reaction primers
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Mouse genes Sense primer (5'- 3")

Antisense primer (3'- 5')

IL-4 TCTGCAGCTCCATGAGAACA
IL-5 ATGGAGATICCCATGAGCAC
IL-10 ATAACTGCACCCACTICCCA
IL-13 CAGCATGGTATGGAGTIGTGG
IL-17A TCCAGAAGGCCCTCAGACTA
IFNy ACTGGCAAAAGGATGGTGAC
CCL11 TCCACAGCGCTTICTATICCT
FOXP3 CACCCAGGAAAGACAGCAAC
RORy TAGCACTGACGGCCAACTTA
GATA3 CCCITTCTCCAAGACGTCCAT
T-bet TCCGGGAGAACTITGAGTCC

AACGAGGTCACAGGAGAAGG
CCCACGGACAGTITGATICT
GGGCATCACTICTACCAGGT
TGGGCTACTICGATITIGGT
AGCATCTTICTCGACCCTGAA
TGAGCTCATIGAATGCTIGG
CTATGGCTTTICAGGGTGCAT
CTGCACCACTICTCTCTGGA
TCGGAAGGACTTIGCAGACAT
CTITCTCATCTTIGCCTGGCC
TGGAAGGICGGGGTAGAAAC

IL, inferleukin; IFNy, interferon gamma; CCL11, C-C motif chemokine 11; FOXP3, forkhead box P3; RORy, RAR-related orphan re-
ceptor gamma; GATA3, GATA-binding protein 3; T-bet, T-box expressed in T cells
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IL-5, IL-17A; p<0.05, 1L-10) (Fig. 4A-F). o]2|gt Alo] &7}
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4 Dexa “L&(p<0.0001, IFN-y, IL-4, IL-10, IL-13; p<

www.kjorl.org 405



Korean J Otorhinolaryngol-Head Neck Surg 1 2025;68(10):402-10

Number of polyps

Bar=200 um

sk

CON ECRS Aba Dexa

*okokok

kkkk
ok gy

Nasal septum epithelial thickness (um)

Goblet cell count/HPF

*%

p N

T
CON ECRS Aba Dexa

Dexa Bar=50 um

L 50
£
g 40
£
8 30
[0)
N %,v [e)
S, e 3 20
. E 10
CON ECRS 2

koK

r

CON NP Aba Dexa

Fig. 2. CTLA-4-Fc reduced mucosal inflammation and polyp formation in the ECRS mice. A: A specimen embedded in paraffin and
stained with hematoxylin and eosin (H&E) and a following graph showing decreased number of polyps (asterisk) in the Aba and Dexa
group. B: H&E stained specimen and a following graph showing the epithelial thickness of each group’s specimen. C: Periodic acid Schiff
stained specimen and a following graph showing goblet cell count in each group’s specimen. D: Congo red stained specimen and a fol-
lowing graph showing number of eosinophils in each group’s specimen. *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001. CON, a negative
control group; ECRS, positive control group; Aba, abatacept-treated group; Dexa, dexamethasone-treated group.
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0.001, IL-17A, TGF-B; p<0.05, IL-5) (Fig. 4A-F)olA &
o)A Urelgteh ¥hE, IL-109] mRNA W& 432 Aba

ol ECRS ZLgktt B Wekou, Dexa JIFolA+= H
=2 WS Hlrh(Fig. 4D).

E3F CCL113} transforming growth factor-p (TGF-B)<]
mRNA B&2 ECRS ZEIA 2ot FomsH =
tH(p<0.05, CCLIL; p<0.001, TGF-P) (Fig. 4G and H). ©]
23t Alo] E71¢19] fet= Aba 145 (p<0.05, CCLL; p<00l,
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CTLA—-4-Fc*= ECRS u}¢A9] vj&ato]A Th AA}
QA HES AAIskHTH

ECRS th-29] vl utof| ] GATA3, T-bet, Foxp3, RORyt
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ECRS 1EHXT} Aba 184 27199 cHp<0.001) (Fig.
5C). Foxp3& ECRS (p<0.01) ¥ Dexa (p<0.01) Z15°llA]
xR} f-oulstA F7hEo] Wa = iok(Fig. 5D).
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Fig. 3. ELISA of the NALF of mice from each group. NALF concentrations of IL-4 (A), IL-5 (B), IL-10 (C), and IL-13 (D) were collected.
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001. ELISA, enzyme-linked immunosorbent assay; NALF, nasal lavage fluid; IL, interleukin;

CON, a negative control group; ECRS, positive control group; Aba, abatacept-treated group; Dexa, dexamethasone-treated group.
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Fig. 4. mRNA levels of Th cytokines and chemokines in nasal mucosa revealed by RT-PCR. IFNy (A), IL-4 (B), IL-5 (C), IL-10 (D), IL-13
(E), IL-17A (F), CCL11 (G), TGF-B (H). *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001. RT-PCR, reverse transcriptase-polymerase chain
reaction; IFNy, interferon gamma; IL, interleukin; CCL, C-C motif chemokine ligand; TGF-B, transforming growth factor-p; CON, a nega-
tive control group; ECRS, positive control group; Aba, abatacept-treated group; Dexa, dexamethasone-treated group.
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Fig. 5. mRNA levels of Th transcription factors in nasal mucosa revealed by RT-PCR. GATA3 (A), T-bet (B), RORyt (C), FOXP3 (D).
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001. RT-PCR, reverse transcriptase-polymerase chain reaction; CON, a negative control group;
ECRS, positive control group; Aba, abatacept-treated group; Dexa, dexamethasone-treated group.
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