#4554  Acta Pharmaceutica Sinica 2025, 60(6): 1901-1910 - 1901 -

R — S AL REXT 4 4E /) FR A 1B 5 BE A A B S E R 2 i

KRT, BREL, B R, FEE, R OET, K ', EFFE"
(1. JERUREEZG B, JERT 100191; 2. T HREAZMRIIT, 4 1M 510700)

FE: AR S 705 78R — UL 440K BORE Aerosil 200 (A200) X 4 4F /N U 3 Bt 5 B 6 15 46,28 14 5% 1
3k BALB/c /N RFFEE 1 FE B 45 T ARSI & (20.50.200 mg-kg") B A200, i & PEAE BB A BRI AE L
P2 200 R e 1 RS 52 R Do A T ASWE T 45 SR R, AN [ AR B A200 S 51 kS B 2 6 9 B4, 1 200 mg kg 77
HHSHEHRE K EREIN BRI A . BRI R0 S0 45 SR W, 200 mg kg I & 20 B BRI ZO-1 A Kk
LRTISE A ZO-1 ;A [F) 751 2 20 17308 - 40 i A ZE 4 LrS T8 2 35 4284k, 200 mg-kg' 20 [91 i Mucin-2 7F %  lysozyme
kD o 4 g A B 3 BT T 45 AR W, 20450 mg-kg! £H (1 B FR R bk B 45 1Y) Treg Th2 41 g & 24 & Lv JC B B A8 b,
200 mg kg ZH Treg Al Th2 48 i LA 38 i, A8 0375 % 191 i 9 A K -F (TNF-a IL-6) 7K P AR SZ 520 o R 52 5 56 45
T, A E A200 £ 5048 OVA F5 571 186G 1gG 1 1gGa ik KT . BT sh 26 28 A 5t K 2 Be 2 i s 6 sh A Bl
WHEHEZE 3 2 & (ke 5. BCIB0076), & LI s CFL A ST . 25 I, 3Fh7i & A200 Xt 4h4E /N B 18 B iz
0L G 2 KA 22 A AL fen 7R R T R A YT b R R B A O B 1 R S e IR B ARV E R . X e gE RN JLE
i VTR S .

SKHRIR): LR MR AR i B I T 3E B e IR 52

FEHHKS: R43 XHERFRIRES: A XEHS: 0513-4870(2025)06-1901-10

Effects of colloidal silicon dioxide on intestinal barrier and mucosal
immunity in childhood mice

ZHANG Cheng-ning', YAO Si-yu', YANG Long', WAN Chun-yu', CHEN Ying”,
ZHANG Qiang', WANG Xue-qing'

(1. School of Pharmaceutical Sciences, Peking University, Beijing 100191, China; 2. Guangdong Institute for Drug
Control, Guangzhou 510700, China)

Abstract: This study aimed to investigate the effects of colloidal silica nanoparticles Aerosil 200 (A200) on
intestinal barrier and mucosal immunity in childhood mice. Three-week-old BALB/c mice were administered A200
(20, 50, 200 mg-kg"') via gavage for 7 days. Intestinal morphology, barrier function, immune cell phenotypes, and
oral tolerance were systematically evaluated. Histopathological analysis of intestinal morphology revealed that no
obvious pathological damage in the intestine. However, 200 mg-kg"' A200 increased ileal villus length, reduced
crypt depth. Functional assessments of the intestinal barrier demonstrated that 200 mg-kg" A200 upregulated ZO-1
in the ileum but downregulated it in the colon; The intestinal stem cell marker Lgr5 remained unchanged, while
Mucin-2 increased and lysozyme decreased in the ileum. Analysis of immune cell phenotypes revealed that the
200 mg-kg"' group exhibited elevated proportions of Treg and Th2 cells in the mesenteric lymph nodes, while

serum and intestinal levels of TNF-a and IL-6 remained unaffected. Oral tolerance assays revealed no alteration in
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OVA-specific IgG, IgGl1, or [gG2a antibody levels. Animal welfare and the animal experimental protocols were

strictly consistent with related ethics regulations of Peking University Health Science Center (Approval No.:

BCJB0076). In conclusion, A200 is generally safe for childhood mice but may modulate epithelial barrier proteins

and immune cell phenotypes at high doses, which may provide insights into its pediatric application.
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Figure 1 Characterization of A200. A: Appearance and 24 h sedimentation behavior of A200 at concentrations of 2, 5 and 20 mg-mL" in

water, SGF and SIF; B: Scanning electron microscope (SEM, upper) and transmission electron microscope (TEM, bottom) images of A200

in different media; C: Particle size distribution of A200 in different media. SGF: Simulated gastric fluid; SIF: Simulated intestinal fluid
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Table 1 Particle size of A200 after incubated in water, SGF, and
SIF for 0 and 24 h. PDI: Polymer dispersity index

Time Dispersion  Particle size Zeta potential

PDI

/h medium /nm /mV
0 Water 240.0+4.3 0.239+0.004 -22.6+0.71
SGF 364.4+22.7 0.463+0.071 0.068 +0.40
SIF 318.1+13.3 0.376+0.048 -19.0+1.80
24 Water 220.4+3.2 0.186 £0.018 -19.5+0.15
SGF 528.1+15.3 0.417+0.048 1.25+0.95
SIF 306.5+4.7 0.256 +£0.013 -17.0+1.28
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Figure 2 Effects of A200 on morphology, villi and crypts of ileum and colon. A, B: H&E and Alcian blue staining of the ileum and colon;

C-E: Villus length, crypt depth of ileum and crypt depth of colon (1 = 40-60) after one week of A200 gavage at the dose 20, 50, 200 mg-kg™,

respectively. x 5. P < 0.05, P < 0.000 1. ns: No significance; ILE: Ileum; COL: Colon
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Figure 4 Effects of A200 on the proliferation and differentiation
of intestinal epithelial cells in ileum and colon. Western blot of
Lgr5, Mucin-2, f-catenin, lysozyme, and cleaved caspase-3 in the
ileum and colon after one week of A200 gavage at the dose 20, 50,
200 mg kg™, respectively
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Figure 3 Effect of A200 on intestinal epithelium-related proteins in ileum and colon. Immunofluorescence staining (A, B) and Western

blot (C) of ZO-1 and E-cadherin in the ileum and colon after one week of A200 gavage at the dose 20, 50, 200 mg-kg™, respectively
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Figure 5 T cell phenotype of MLN and inflammatory factors of serum and ileum. A: Proportions of Treg, Th2, Thl and Th17 cells among

CD4" T cells in mesenteric lymph nodes (n = 5-6); B: Cytokine levels of TNF-a in serum and TNF-q, IL-6 in ileum after one week of A200

gavage at the dose 20, 50, 200 mg-kg™, respectively. n =3-6,x+5. "P<0.01
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Figure 6 Effect of A200 on oral tolerance in mice. A: Scheme oral tolerance induction and the effects of A200 (20, 50, 200 mg-kg™)

administered by gavage for one week on oral tolerance in 3 week mice; B: OVA-specific IgG, IgG1, and IgG2a in serum of oral toleranced

mice. n=5-6,x+s. P<0.01, P <0.001
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