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Abstract

Objective To systematically evaluate the effects of Nobel KEY HMO Enzyme Complex Children’s Growth Milk Powder (adopting
a “low-allergy diet, nutrient fortification, and constitution regulation” three-dimensional formula) on the digestive and absorptive
function, growth and development, and intellectual development of children aged 3-15 years with cow’s milk protein allergy,
providing evidence-based support for nutritional interventions in allergic children. Methods A stratified study design combining
animal experiments and randomized controlled clinical trials was used: (1) Animal experiments: 60 SPF-grade Balb/c mice were
randomly divided into a blank control group, allergy model group, ordinary hypoallergenic milk powder control group, and
experimental group (low/medium/high doses of the target milk powder). A food allergy model was induced using ovalbumin (OVA),
and after 4 weeks of intervention, digestive enzyme activity, intestinal barrier function, and growth indicators were measured;
(2 Human clinical trial: From March 2024 to September 2024, 60 children with cow’s milk protein allergy visiting the pediatric
outpatient departments of three tertiary hospitals were selected and randomly divided into a control group (ordinary hypoallergenic
milk powder) and an experimental group (target milk powder). After 6 months of intervention, digestive and absorption indices,
growth parameters (height/weight Z-scores, bone density), intellectual development (Wechsler Children’s Intelligence Scale), and
allergic symptom control were evaluated. Results (1) Animal experiments: The experimental group mice showed significantly
higher gastric pepsin and pancreatic lipase activity compared with the allergy model group (P<0.05) in a dose-dependent manner;
intestinal tight junction protein Occludin expression increased by 32.6%-58.4%, serum IgE levels decreased by 41.2%-63.8%, and
body weight growth rate in the high-dose group increased by 81.3% compared with the model group (P<0.01); (2 Human clinical
trial: Children in the experimental group had fecal lactase activity 27.3% higher than the control group (P<0.01), a net increase in
height Z-score of 0.35+0.12 (control group 0.12+0.10, P<0.05), an increase of 8.6 points in total Wechsler intelligence score (control
group 3.2 points, P<0.01), and a 56.7% reduction in frequency of allergic episodes (P<0.01). Conclusion Nobel KEY HMO Enzyme
Complex Children’s Growth Milk Powder can synergistically improve digestive and absorptive function, growth and development,
and intellectual development in allergic children through a triple mechanism of regulating the intestinal immune barrier, enhancing
digestive enzyme activity, and strengthening key nutrient supply, and it has good safety.
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SBG AR R 112.5+13.8 A #* 78.4+9.8 A #* 138.7+15.6 A #* 0.76 +0.13#*
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PR BEN TR (P<0.01) . LB 2H 37 ileiE
PR (28.6+4.3) Ulg, xR 4H (22.543.8) Ug It &
27.3%; F(F o- EREEIEIER (125.8+16.4) Ulg, SR
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F23 %, REFRBIE) . mSUEE5HERRE (K
FFEH K88 ) . HEnmi7iE b Ry Amf ) S AR — EmALE], 9
(RGN e FEEIDRE, XSRSt S8R 2H Occludin
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