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l. INTRODUCTION

Meat is considered an important part of human diet because of its rich nutrients. However, recent
concerns about ethics, ecology and human health have triggered controversies about meat production
and consumption, which has driven the rise of meat analogues. Among a wide spectrum of meat
analogues, the plant-based ones have been paid considerable attention by the public and scientific
community [1,2]. A recent study indicated that plant-based meat analogues increased the diet intake
of mice under the condition of free feeding, and further caused a great weight gain, lipid accumulation
and inflammation [3]. This implies that high intake of plant-based meat analogues may increase the
potential risk of metabolic disorders. However, it remains unclear how plant-based meat analogues
increase diet intake of mice. Therefore, the underlying mechanisms was explored.

Il. MATERIALS AND METHODS

Male C57BL/6J mice (aged 3 months) were fed the pork (AP), beef (AB), plant-based pork analogue
(PP) and plant-based beef analogue (PB) diets for 68 days, respectively. Diet intake and body weight
changes were recorded every two and four days. The results were shown in previous study [3].
Biochemical and histological analyses were performed to evaluate appetite-regulating hormones and
gastrointestinal motility function. Peptiomics and GC-IMS were applied to identify key substances. Diet
effects on measured variables were evaluated by factorial analysis of variance and comparisons were
performed by Tukey’s t test (P < 0.05). The results were shown as means * standard deviations.

[l RESULTS AND DISCUSSION

In terms of gastrointestinal motility, the long-term intake (68d) of plant-based meat analogues
significantly increased the muscle layer thickness of the duodenum and jejunum of mice. The activity
of gastrointestinal cells of Cajal were also promoted by upregulating the expression of c-kit related
signals (IGF-1, IGF-1R, SCF) as compared to real meat. At the same time, plant-based meat
analogues intake markedly enhanced the signal intensity of the intestinal neurotransmitter 5-
hydroxytryptamine (5-HT) by upregulating the expression of 5-HT synthase (TPH1) and receptors (5-
HT2A, 5-HT2B, 5-HT3A, 5-HT3B, 5-HT4 or 5-HT7) but downregulating its transporter (SERT) and
catabolic enzyme (Maoa) in the intestine. In terms of appetite regulation, plant-based meat analogues
intake significantly increased levels of appetite-stimulating factors (ghrelin, NPY, and Y5R) in the
peripheral or hypothalamus but reduced levels of appetite-suppressing factors (PYY, Y2R, GLP-1,
GLP-1R, POMC, and MC4R) compared with real meat (Figure 1). Specific volatile compounds were
significantly associated with appetite regulating factors. Among them, 7 substances such as linalool
have a potential promoting effect on food intake. Besides, different digestive peptides in
gastrointestinal tract may affect eating behaviour mainly through the neuroactive ligand-receptor
interaction pathway, exerting hormone-like effects or influencing endocrine cell secretion (Figure 2).
These findings preliminarily clarified the mechanism of plant-based meat analogues promoting diet
intake and provided a theoretical basis for a reasonable diet.
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Figure 2. KEGG enrichment analysis of differential receptors based on the intensity of action of peptides
Significantly enriched pathways and cooccurrence network analysis in the stomach (A) and duodenum (B).

V. CONCLUSION

Plant-based meat analogues increased diet intake of mice by enhancing the function of gastrointestinal
motility and altering the balance between appetite-regulating hormones compared with real meat. The
unique organoleptic and digestive characteristics of diet played an important role in it. Specific volatile
compounds may regulate changes in appetite factor levels. Different digestive peptides may affect
eating behaviour mainly through the neuroactive ligand-receptor interaction pathway, exerting
hormone-like effects or influencing endocrine cell secretion. These findings preliminarily clarified the
mechanism of plant-based meat analogues promoting diet intake from the perspective of organoleptic
and digestive characteristics of food. This was conducive to understanding the nutritional functions of
different real meat and plant-based meat analogues.
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