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The role and its regulatory significance of interleukin-25 in ovalbumin induced atopic
dermatitis of mice

JIN Jiang® , CHEN Xue, ZHAO Yan, JIA Jun, ZHANG Jianzhong
( Department of Dermatology, Peking University People’s Hospital, Beijing 100044, China)

ABSTRACT Objective: To investigate the effect of interleukin-25 (IL-25) on ovalbumin (OVA) in-
duced atopic dermatitis of mice, and the significance of regulating 11.-25. Methods: In this study, 90
healthy male 6-week-old specific pathogen free (SPF) BALB/c mice were divided into 6 groups (15 in
each group) : (D subcutaneous injection of phosphate buffered saline ( PBS) group ( normal control
group ) ; (2) subcutaneous injection of mouse 1L-25 group (IL-25 group); @ subcutaneous injection of
anti-mouse IL-25 monoclonal antibody ( anti-IL-25 group), each group received subcutaneous injection
once a day for 1 week, 2 weeks apart, repeated daily subcutaneous injections for 1 week, 2 weeks apart,
and repeated daily subcutaneous injections for 1 week, for a total of 7 weeks; @) OVA treated group
(model group); &) OVA treated and IL-25 subcutaneous injection group ( IL-25 treated dermatitis
group) ; © OVA treated and anti-mouse IL-25 monoclonal antibody injection group (anti-IL-25 treated
dermatitis group). The (3 and (6 groups in the process of treatment with OVA, IL-25 or anti-IL-25 anti-
body were given in the same way as the (2) and ) groups. Scratching behavior and skin performance of
the mice were recorded during the seven-week-treatment. Twenty four hours after the final treatment,
blood was taken from the mouse heart, and the serum was separated to detect the total Igk, 1L-4, 1L-5,
IL-13, etc. The skin samples of the treatment sites were used for hematoxylin-eosin (HE) staining, im-
munohistochemistry, real-time PCR and Western blot detections. A single factor (ANOVA) analysis of
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variance was used to compare the differences in various indicators between the groups. Results: The fre-
quency of scratches in the 1L-25 treated dermatitis group was higher than that in the model group, and the
scratching behavior of the anti-IL-25 treated dermatitis group was significantly lower than that in the
model group. The appearance of atopic dermatitis, thickening of the epidermis and the degree of dermal
inflammation in the IL-25 treated dermatitis group were more serious than those in the model group and
the anti-IL-25 treated dermatitis group. The levels of serum Igk, T4, IL-5, and IL-13 in the IL-25
treated dermatitis group were significantly higher than that in the model group and the anti-IL-25 treated
dermatitis group. There were significantly more CD4 " T cells in the dermis of IL-25 treated dermatitis
group than that in the anti-IL-25 treated dermatitis group. The expression levels of filaggrin and defensin
B2 proteins in the IL-25 treated dermatitis group were significantly lower than those in the model group
and the anti-IL-25 treated dermatitis group. Conclusion: In the OVA induced atopic dermatitis mice
model, IL-25 can significantly promote the damage of the epidermal barrier function and aggravate the

OVA-induced dermatitis. Antagonizing 1L-25 can alleviate OVA induced dermatitis to a certain extent.
KEY WORDS Atopic dermatitis; Interleukin-25; Ovalbumin; Animal disease models
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AKPEITHE o 125 REASIE L 52 1A I 19 i R 3
BB T Z AR FH 5 KT 6 (tumor necrosis factor receptor
associated factor 6, TRAF6) /3, i fL % A T kB
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6 JlWIENE BALB/c /N 90 H, W 3 b 5t 4 18
FIHESET S Wy He ARA BRA B, sh ) Az 7= VF TR S
SCXK( H) 2016-0004 ; = 47 18 FH 4 ] IF 5. SYXK
(F) 20150004, sh¥iE i 3 d, EE (22 +
1)C MR (40 £10) % DG HRJE W 12 h/12 h, A
FEAF T8 (AL 50) AR R BRZA W 5256 3
Ye P ZE B S b fE (HEHES :20191105LL) . OVA |
/ANBRTL25 A H W H 36 [ Sigma 24 ], /) B
Igk IL4 | 1L-5  IL-13 [ BX 4 2 Wk [ 56 ( enzyme
linked immunosorbent assay, ELISA) i 7] & W H &,
DUESEAEY) TR BR 2 w7 B TL-25 5 0g Bt 14

W36 [E Abcam 23 W), B E AL BEARIC 1L BT
P leG(H + L) ZHlg Tt st b 2 &0 A YR A
#], TRIzol %) H 32 [F Invitrongen /A H] , Super QuickRT
cDNA 55 —%55 6 355 & . Ultra SYBR Mixture (with
ROX) Wy Tt 5t Fe At 22 A= R A IR | 519
i AR AR TREHOR R 55 A PR A R BT A,
SE e it PCR A ABI7500 W H 3 [E ABI 4 H],
BB/ CD4 HLAR bt/ BB R B2 (defensin
B2) Pkl H 52 [E Abcam 24 w], Sebi/ 22 R EH
(filaggrin) HTIANG A LG IE R R AV AA R A
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XFHRZH A3 Ry 3 AN (B 15 2 L 400 - D
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ne/kg) A (1L-25 41) ;@ B FESHI/N R IL-25 $
TR (10 we/kg) 4 (anti-IL-25 41) , 4 H 2 F i
S < LR IaIRG 2 F, B8 4 OB RS 1R x
L& TalRe 2 A, PR A g H OB RIS 1k x 1], s
7R,

OVA Hi J5 % 7 i J7 i b« /0y BUME e 3 4t
0.4% (it 7380 I E H 251 (40 mg/kg) , BRI 5
ARSI TBR T, B TR BR B iR 02 R B A I 8 . #%
OVA DUEHER /K% 25 100 ¢/L, B 20 pL OVA ¥
BOMABELLAS P R 48R, 5 B A% 2005 18] € T
JEER,2 ~3 d e ptilds, 1 RS BCT, B FE 2 J5 &
BUWAPIREES R, SR8 3 e, Sk 7 A, X
R H A 3R KA OVA I

OVA HUIRTE 4070 0 3 /N (B4 15 H),
THURE RS R4y @ OVA B (B8
41) ;& OVA B 1125 Jz B g4 (1125 T3
) ;© OVA B M anti-TL-25 3514 (anti-TL-
25 TS BAL) s & A4 2517250 IR OB .



B SN

Bz R )

- 758 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES) Vol.56 No.5 Oct. 2024

1.3 BFEIREIHE

TR OVA 3450 1 h J5 WA S5 /N L
FEAAT N, LN BAEAT OVA BUGH AL IR 1 I
RENN, L4 IN 3 s DU 4R IR 2 I35, JF7E 3 s
Ja N TAFfd /NS IR AS AR T 2, 3158 10 min
N R L
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UL BHEATEAE ] Curve v1.19 FRAF#ATIHAL
1.5 SERF PCR A& 7 b IL-25 ) mRNA 7KF

BUNEL OVA BB B9 Jz k4121, K/N2 0.5
em x0.5 em, MHEHEERA T, KRG ZE - 80
CIRAF . LI, FEIRA T WHE 28 R A L RNA
it () EP 45 5, I A 1 mL TRIzol, 4% )5 F TRIzol 4%
BUE RNA, Wi 5% K SERF PCR (real-time PCR) (125
P BN G Ul T B AT, 20 pl OB AR R, R
FK:95 °C 30 s FiASPE,95 C .5 s 4,55 C
30 s 1Bk ,72 °C 30 s ZE{#,40 FEFF ;72 °C 2Efd1 2
min, FEAAE SRS 3 R AL, BCOE G fE, D
GAPDH Sy 2, ot 2 7%“ 4154 IL-25 () mRNA 1
FHRT A
1.6 Rk 23 K e 4k 2e e 4

BN BRI BB Hz 20 28 ( OV A S04 BUAS 1 i 42
AN R K, A 35 e 2 UM 7 350 7 e IR B2 k) L R
/INZJT.0 em x 0.5 em, DL 10% ({RFR2350) HEBSATR
[ , W A B A V) R IR AOKE - 2T (hematoxy-
lin-eosin , HE ) Yt 8, W41 1Y) 7 7E 65 C IG5 ML ks
25 1.5 h, B HGE S AL B SR G iR A BB R
WHIZS AR Hm#E] 95 °C, ¥ 15 min, PBS ik 3
WK,5 min/ IR, A RIT/NER CD4 FLi& (1 : 250) ,4
Cib &, PBS iyt 3 ¥k, 5 min/ WK, SR 5 Il SEHi
IgG TAEW (1 = 1 000) , 53k #5140 min, R 4E
B U0 R - E AL s e R & 1 ] A 4
1B, AR R a)E, UEAR T, ImARKE Y 30 s, &
B2 o34k, A e e, S B T AR, fd
Image J #AF5r b #RIE o
1.7 Western blot £ filaggrin il defensin B2 25

YIH ) 50 mg OVA FUHERA I K IR 2L, A
SUFWGHATHRA S K RBUE A, EHREE =
Ja 84T SDS-PAGE HiJk S % 16, PVDF JEEF 5% ( Jit
A0 IR UIRY-TBST £ 2 h J5 , 4 TBST F ik
Ja, in—Pt4 CHEF &, = F LL TBST ¥ 3 K,
T ABRAR 1 ALY 1 (horseradish peroxidase, HRP)

FRICH) =R E 2 h, % T TBST ¥ 3 1, ECL
K, BB,
1.8 Seil=#otr

Kl SPSS 20. 0 B 4450 b7, B4R L) x =5 3o,
22 ()R BB R M ST AR AR ¢« K3, 22 2 0] P LG
BER TR R 5 225397 (LSD i) , Lk o =0. 05 S5
By KHE, P <0.05 2G5 EE Lo
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UMK HTCREE | JBE 2 45 2 R, i 4554 T J5E IR I, R
22 OVA Zilrd) /N BB IR WY 8 5 /N BRI
U R R 125 20 AT R T 1R 0
HRZH (P <0.001, F =54.196,[& 1) ,1L-25 T &k
HEEE T4 (P <0.001, F=54.19), i
anti-IL-25 T B SR LL, S IMUCCA B
G E2EF TG B L (B 1) . HEURHFA
BRI, X FRZH K anti-T1L-25 26 /) U 3 iz Jp 2
ZU AL T A EEA IR W (8] 2) BB Je 1125
T PECAEA /) B B JER A 2R AT D A A B A A Ak
AN OBRUZEHEE AR K b R TR AT K EL A
F AR A M S A LR B AR (] 2) o -
25 ZH - R B A A R U2 1R A B, T anti-T1-
25 TSR A 2 B JRE B A 1 A0 R R AR Y 2 i
PL SRS, G AN PR SR B R KA,
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sk % P <0.001. IL-25, interleukin-25; OVA, ovalbumin. Normal,
normal control group; IL-25, IL-25 group; Anti-IL-25, anti-IL-25
group; OVA, model group; OVA (IL-25), IL-25 treated dermatitis
group; OVA (anti-IL-25), anti-IL-25 treated dermatitis group.
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Figure 1  Scratching times of mice in the different groups
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Annotations as in Figure 1. HE, hematoxylin-eosin.
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Figure 2  Histopathological findings of mice skin ( HE staining)
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N THRZR/D B IK IL-25 ik 22 5%, 3
fI1R ] Real-time PCR J7 i 4G 1E 5 X5 il 2 A A5 2
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#%% P <0.001, n=15. Annotations as in Figure 1.
3 NEURZIPE IL-25 1 mRNA ik
Figure 3 Expression of /L-25 mRNA in mice skin

2.3 Iy IgE 114 I0L-5 1L-13 p& 3

TRV IL-25 Jh i 528 3 ROV Y 5K &, Fed]
Rl 1A% 21/ BRI P 1gE (114 (IL-S (IL-13 9%
AR R, IL25 2415 1R RO IRALA TG, IgE A
IL-5 B Th (P <0.01) s B RIZH 5 0E 7 X IR 4L AH

He, IgE L4 IL-5 TL-13 35 85 B0 35 7 (P <
0.01) . 7E IL-25 T HB 4L, Igk 114 IL-5 1L-13
LR OVA P PRI B iy, 22 A B2
(P <0.01), anti-TL-25 T Fii B 41 5 4l 4
HIH, IgE IL4 TL-13 [ /K 5 Z A% (P <0.01)
W2,

*F1 IL-25 K GAPDH 5|4 7%
Table 1 Primer sequences of IL-25 and GAPDH

Gene Primer Sequence
Forward 5'-CAGCAAAGAGCAAGAACC-3’
IL-25
Reverse 5'-CCCTGTCCAACTCATAGC-3’
Forward 5’-AACAGGCGTCCCTTTCCGA-3'
GAPDH
Reverse 5'-GCCCAAGATGCCCTTCAGT-3’

IL-25, interleukin-25.

2.4 JPNRZIRAIZT CDAT (CD8™ T 4 2 i 1% &l
DL e 4 22 7 VA 45 21 /N BRUE 58 Bz k4
Z1(OVA UL AR N 522 b 3 7 Bz K, AR B
SBUAH N BB AL (R IS EB K ik ) B0 - H CD4 ™ (CD8 ™ T 4 iy
(R TG O (18] 4) , R ] Tmage J 3RAFHHSF- B0 %
FE{H (average optical density, AOD) ,Z5 /8, 0VA
TS /ISR IR B 2 CD4Y T 4 (B 3% 2 T 1F %
YFHRZH (P <0.05,F =41.903) ,IL-25 Tzl 5
BREARY 2 Bl TL-25 ST 4UAH F B B 5 3 2 (P < 0. 05,
F=41.903) ,1L-25 41 5 1E % X} B8 20 AH bb o i 25 184
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£(P<0.05,F =41.903) , anti-IL-25 T HiEi 415
ARV A LG 25 R G124 L (P =0.962, F =

41.903) . A4/ BRI S CD8™ T 4R i 0
W 25 5%

R2 HBH/NRIMTE IgE L4 1L-5 IL-13 f)FE(n =15, x +s)
Table 2 Contents of serum Igk, IL4, IL-5, and IL-13 in different mice groups (n =15, x +s)

Items Normal 1L-25 Anti-IL-25 OVA OVA (IL-25) OVA (anti-IL-25)
IgE/ (pe/L) 27.9 3.5 37.9 £2.6% 28.2+2.5 42.6 +£6.2° 66.3 +8.31 39.0+6.0"
L4/ (ng/1) 26.2+3.6 37.0+11.1 27.9 6.3 47.1+7.7° 68.1+8.5¢ 42.8 £15.9"
1L-5/(ng/L) 314.6 +58. 1 633.9 +81.1% 325.7+72.9 784.2 +86.7 959.8 £90.2% 696.7 +84.3
IL-13/(ng/L) 334.2+29.7 424.9 +66.9 349.0+48.0 507.0 +24.9 588.4 +12.7% 473.7 +24.7%

IL, interleukiny OVA, ovalbumin. Normal, normal control group; IL-25, IL-25 group; Anti-IL-25, anti-IL-25 group; OVA: model group; OVA
(IL-25), IL-25 treated dermatitis group; OVA (anti-IL-25) , anti-IL-25 treated dermatitis group. aa, P <0.01: IL-25 vs. Normal. b, P <0.05; bb,
P<0.01; OVA (anti-IL-25) us. OVA. ¢, P<0.05; cc, P<0.01; OVA vs. Normal. d, P<0.05; dd, P<0.01; OVA (IL-25) vs. OVA.

800

600 - X

400

Integrated optical density

Q X
¥ 0@;@\\ ¥
04 Q
CD4* T cells CD8* T cells
Group

# P <0.05. Annotations as in Figure 1.
4 FA/NRIRAL CD4 " [ CD8 * T 41 iR 1 5L
Figure 4 Infiltration of CD4 * and CD8* T cells in skin of the

different mice groups
2.5 Filaggrin il defensin B2 25 I 7E OVA EHEERA
B kA 2k

IS 4/ U B R AH 2L, >R F e e H 44k
27K filaggrin | defensin B2 & FAEA-2H /N R 7
KRR E . HE S AL, defensin B2 7EASE R4 o
(2 8 0 AR IE 0 R A, TL-25 T Aol 5 4
RIZHAH L, FE 33K BEAIR, anti-TL-25 P Sf 4 S5 45
RIZHAHLL , defensin B2 AR A Prighn, H 2570
it (K 5A) o 5 defensin B2 45 2RI,
OVA HU5 FAR 1 filaggrin (133K, [AlF 45 77 1L-25
JERE— A T filaggrin Fk AL, 45T anti-1L-25
Jei filaggrin FYFEEMAPKIZIR (18 5B) .

PRI A/ BRUE B8 B Bk 4 2L & 1, Western blot
K 2% 5 i 7R AR 2 defensin B2 £ [ 15 I 3%
T IEH X R4, TL-25 T PS4l defensin B2 4
FIRIAACE IR, SRR A L 25 5 A e it 2e 2

(P <0.05),457 anti-IL-25 W [ T defensin B2
HHMFRIE, Filaggrin F 7L 2/ B Y k45
Y5 defensin B2 &ML, B IL-25 T FEUHLH %
KKV E AR THIRLZH (P <0.05) FlIE # ) BE2H
(P<0.01),25 7 anti-IL-25 J5 0| L T filaggrin 25
HRFRIE (K SC) .

3 i

R L B G T — Fitg A R PR o M L AR
PR IDRA , FEAIRHILH A2 2%, B S W 2 i 1A S A
BT, o, Th/Th2 J3 A 5 A5 S 1 240 PR3
SRR MR K R R R EEAEAY . Ry
I P B 9% 58 SV B B3R B Th 2 R 14
A, BIER IR 7K 19 TL4 (TL-5 A TL-13 25 2 Jifg Y
FU L R R B 1125 BN SZ AT mRNA
MEEFOKFET RS . 1125 IR IL-
17K FENH B IR, 2 B2 A1 PO I A0 i L HE K 4
PAJ Th2 ZRg#R n] L3k, P B ATTHEN 1125 75
RN Bz 98 v HA A

AT OVA Sl RBZ IR , 375545 B 1 B
B, /N B IR L I b A7t B 3 V5 Tl K
i A% 4 i 200 M 95 10 <5 g B A o OVA EUig/ N B
LY P, TeE TL4 TL-5 (TL-13 35 5B 8 5 T IR
Xt HAZH , Fe A AT o IL-25 T 5 2H th Fe B e ik
TZ IS, 35 TgE Kz Th2 4 it R+ i 1 25 4B
AEAR . 24 IL-25 FES5 I OVA U, /N Bk
J AL BN, I ELIAL P Igh 1L TL-5 (1113
U B R T 7 3 A [ B 3 A TL-25 T A DU AT A3 2
L. IR W], IL-25 REGS T 20/ AR B 3
JE, Hfe it/ RS 1gE (IL4 IL-5 IL-13 35 i 5
Jille OVA Sig/IN BB PR 22 B JE 45 fil 407 1L-25 1Y
mRNA FIR7K- dk 25 o T I X R AL/ B 45
WHE— PR R B R S fE v, IL-25 2
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Sl Y M 0 w0 L S
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HIFEH o
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S

Relative expression of protein
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A, expression of defensin 32 protein in the skin of mice by immunohistochemistry; B, expression of filaggrin protein in the skin of mice by immunohisto-
chemistry; C, expression of defensin B2 and filaggrin protein in the skin of mice by Western blot. * P <0.05, n=15. Annotations as in Figure 1.

5 Defensin B2 il filaggrin £ A 7E 452/ BURZ R A 2Urp 1 3R 5K

Figure 5 Expression of defensin 32 and filaggrin protein in skin of the different mice groups

Th2 4 A A /iR 240 i 4 ThO 20 Y, J& K Z Bt i
HIBLIRI 4 CDA™ T 4ifa™ ", Th2 41 R % 4330 4
MR T IL4 IL-5 F1 IL-13, /43 b il TL4 fz 33 Sk fE
ek Th2 M /0L 2 . ABFH, IL-25 21
FLH LA R 1L-25 T IR0 /I BB Bk 15 % BE LA He
PRI CD4™ T 4l 2, H 1IL-25 TS b
B E TERIAH, AR LB, filaggrin F1 defen-
sin B2 £ F7E OVA 75 19/ BRURR IV P e 48 B TL-25

YERITNRB TR, Filaggrin A1 defensin B2 & 2 /E
B S5 B ) T B R A e T R
BB R RN T A Bk B R T BE A2
BT GIE R LR, SRR R A G 3 it
S R R AR, HETT 5 | & RGO N, 5 K
FEREPERZ 4 . AT 4 R R, TL-25 Al REAE A
TR B AR BT L4 i, i) L filaggrin 1 defensin
B2 Mk, FHUL Bk REF-H -
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