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บทคัดย่อ 
โรคปริทันต์เป็นโรคที่พบได้บ่อยในสุนัขและแมว โดยมีสาเหตุหลักมาจากคราบจุลินทรีย์ที่เกาะอยู่บนผิวฟัน อาหาร โดยเฉพาะลักษณะของเนื้ออาหาร อาจส่งผลต่อการสะสมของแบคทีเรียในช่องปาก และสุขภาพช่องปากโดยรวมของสัตว์ดังกล่าว อย่างไรก็ตาม ข้อมูลวิจัยในปัจจุบันยังคงมีความกระจัดกระจาย บทความปริทัศน์นี้จึงมีวัตถุประสงค์เพื่อรวบรวมงานวิจัยหลายประเภทเพื่อเปรียบเทียบผลของอาหารแห้งและอาหารเปียกต่อค่าตัวชี้วัดสุขภาพช่องปากในสุนัขและแมว เช่น พลัค หินปูน โรคเหงือก กลิ่นปาก และจุลินทรีย์ในช่องปาก ผลการสังเคราะห์พบว่า โดยทั่วไป อาหารแห้งที่ต้องเคี้ยวมากกว่าจะช่วยลดการสะสมของพลัคและช่วยให้สุขภาพช่องปากดีกว่าอาหารเปียก เพราะช่วยทำความสะอาดฟันระหว่างการกิน อย่างไรก็ตาม อาหารเพียงอย่างเดียวไม่สามารถป้องกันโรคปริทันต์ได้ สุขภาพช่องปากยังขึ้นอยู่กับปัจจัยอื่น ๆ เช่น อายุ สายพันธุ์ และการดูแลช่องปากในชีวิตประจำวัน ดังนั้นการดูแลช่องปากอย่างเหมาะสมและพาไปตรวจฟันกับสัตวแพทย์อย่างเป็นประจำจึงยังมีความจำเป็น
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Abstract
Periodontal disease is common in dogs and cats and is mainly caused by plaque on the tooth surface. Diets, especially food texture, may affect the buildup of bacteria in the mouth and overall oral health of these animals. However, current research data remain scattered. This review article aims to compile various types of research to compare the effects of dry and wet diets on oral health parameters in dogs and cats, including plaque, tartar, gingivitis, bad breath, and oral microbiome. The results demonstrate that, in general, dry diets that require more chewing help reduce plaque buildup and promote better oral health than wet diets because they help clean teeth during eating. However, diets alone cannot prevent periodontal disease. Oral health also depends on other factors such as age, breed, and daily oral care. Therefore, proper oral care and regular veterinary checkups are still essential.
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1. Introduction
Oral disease is one of the most prevalent health problems in companion animals, with periodontal disease being the most diagnosed condition in both dogs and cats. It is initiated by the accumulation of dental plaque, a microbial biofilm that adheres to the tooth surface and mineralizes into calculus (tartar), leading to gingival inflammation and progressive destruction of periodontal tissues. Epidemiological studies estimate that approximately 70% of cats and 80% of dogs exhibit some degree of periodontal disease by two years of age, and if untreated, the condition may progress to irreversible periodontitis, resulting in tooth loss, chronic pain, and reduced quality of life [1]-[4].
Dietary factors play a crucial role in both the development and prevention of oral disease. In addition to nutritional composition, the physical characteristics of foods such as texture, hardness, and abrasiveness can influence plaque accumulation and oral microbial ecology. Dry diets are generally associated with mechanical cleansing effects during mastication, whereas wet diets may provide less abrasive action, potentially contributing to increased plaque retention [4]-[7]. Previous studies have demonstrated that diet type affects multiple oral health indicators, including plaque accumulation, calculus formation, gingivitis, halitosis, and the composition of oral microbiota. Animals fed soft or home-prepared diets are more likely to exhibit poorer oral health, while diets requiring mastication are associated with reduced plaque accumulation [1], [5], [8]. Experimental studies further support these findings, showing that dry diets are associated with lower plaque levels, reduced malodor, and oral microbial profiles more consistent with oral health [7]. In addition, advances in microbial research have highlighted the role of complex oral microbiota in periodontal disease progression and their potential modulation by diet [3], [9]-[11].
Despite increasing research, evidence remains fragmented, and oral health outcomes are influenced by multiple interacting factors, including diet, host characteristics, and microbial dynamics. Several gaps persist, including limited longitudinal comparisons between diet types, inconsistent responses across oral health indicators, and insufficient understanding of underlying mechanisms such as mastication, food texture, and microbiome shifts. Additionally, host-related factors such as age, breed, and pre-existing disease may further influence outcomes but have not been fully explored [1], [3], [7], [12]. Therefore, this review aims to examine the comparative effects of dry and wet diets on oral health parameters in dogs and cats by summarizing current evidence on the influence of diet type on plaque accumulation, calculus formation, gingivitis, halitosis, and periodontal disease, evaluating how dietary form affects the composition of oral microbiota and associated biological mechanisms, assessing the role of food texture and mastication in maintaining oral health, and identifying key research gaps and future directions for improving nutritional strategies for the prevention of oral disease in companion animals.

2. Pathogenesis of oral diseases in dogs and cats
Oral diseases in dogs and cats are predominantly driven by plaque-induced periodontal disease, which represents the most frequently diagnosed dental disorder in companion animals. The pathogenic process begins with the formation of an acquired salivary pellicle on the tooth surface composed of salivary glycoproteins, host proteins, and microbial components. This pellicle facilitates the adhesion of early colonizing bacteria and initiates the development of dental plaque; a structured microbial biofilm embedded within extracellular polymers and host-derived substrates. As plaque matures, additional microbial species colonize the biofilm, leading to increased bacterial diversity and metabolic activity. Over time, mineralization of plaque occurs through the deposition of calcium and phosphate ions derived from saliva, resulting in dental calculus formation that provides a rough surface favoring further bacterial accumulation and gingival irritation [1], [3].
Accumulation of plaque at the gingival margin stimulates local host inflammatory responses and results in gingivitis, which is characterized by gingival erythema, edema, and bleeding upon probing. Although gingivitis is reversible if plaque is effectively removed, persistent bacterial colonization can lead to the progression of inflammation into deeper periodontal tissues. This stage, periodontitis, involves destruction of the periodontal ligament and alveolar bone and ultimately leads to irreversible attachment loss and tooth loss [3]. Epidemiological studies demonstrate that periodontal disease develops early in life, affecting approximately 70-80% of dogs and cats by two years of age, highlighting the widespread nature and rapid progression of oral disease in companion animals [1]. Beyond plaque quantity alone, periodontal disease is now understood to arise from complex interactions between microbial communities and host immune responses. The oral cavity of dogs and cats harbors highly diverse microbial populations forming structured biofilms within supragingival and subgingival dental plaque. Molecular sequencing studies have identified diverse bacterial taxa within the canine and feline oral microbiome, including dominant phyla such as Bacteroidetes, Firmicutes, Proteobacteria, and Actinobacteria, which collectively contribute to the ecological balance of the oral environment [7], [9]. Disease progression is frequently associated with shifts toward anaerobic periodontal pathogens, including genera as Porphyromonas, Treponema, and Fusobacterium, which produce virulence factors capable of inducing host inflammatory responses and tissue destruction [3], [7]. Increasing evidence suggests that periodontal disease results from microbial dysbiosis, where disruption of the normal microbial equilibrium within the oral biofilm promotes pathogenic bacterial proliferation and chronic inflammation rather than infection by a single pathogen [3], [9]. Dietary factors may further influence the pathogenesis of oral disease by modifying plaque accumulation, oral microbial ecology, and mechanical cleansing of tooth surfaces. Food texture and dietary form are particularly important environmental determinants of oral health. Diets with soft or moist textures require minimal mastication and may facilitate plaque retention and biofilm maturation. In contrast, dry extruded diets that require chewing can exert mechanical abrasion on tooth surfaces, partially disrupting plaque biofilms and reducing dental deposit accumulation. Observational and epidemiological studies have reported significantly poorer oral health indices in animals fed predominantly home-prepared or soft diets compared with those consuming commercial dry diets [1], [5]. Experimental feeding studies further support the role of dietary form in shaping oral microbial ecology and clinical oral health outcomes. In dogs, consumption of dry extruded diets has been associated with lower plaque accumulation, reduced concentrations of sulfur compounds responsible for halitosis, and oral microbiota profiles more closely associated with periodontal health compared with wet diets [7]. Similarly, dietary differences in cats have been shown to influence the diversity and composition of oral microbial communities, suggesting that diet may alter ecological conditions within dental plaque biofilms and thereby influence periodontal disease risk [9]. These findings indicate that dietary form can influence both mechanical plaque disruption and microbial composition, highlighting a dual pathway through which nutrition may affect oral health. Nevertheless, diet alone does not determine the development of periodontal disease. Oral pathology in companion animals remains multifactorial and is influenced by a combination of host susceptibility, immune responses, anatomical factors, age, breed predispositions, and oral hygiene practices such as tooth brushing and dental chew use [1], [3]. Therefore, nutritional strategies should be considered as part of an integrated preventive approach to oral health management in dogs and cats. Overall, the pathogenesis of oral diseases in companion animals reflects a dynamic interaction between microbial biofilms, host inflammatory responses, and environmental influences, including dietary characteristics. Understanding these interactions provides the biological foundation for evaluating how diet type, food texture, and mastication influence plaque dynamics, oral microbiota composition, and periodontal disease risk in dogs and cats.

3. Effects of diet type on plaque, calculus, and gingivitis
Dietary characteristics play an important role in the development and progression of oral diseases in companion animals. Among dietary factors, diet type and texture are particularly influential in modulating plaque accumulation, calculus formation, gingival inflammation, and overall periodontal health. Evidence from epidemiological surveys, controlled feeding trials, and microbiome analyses suggests that the physical properties of food can influence both mechanical plaque removal and microbial ecology within the oral cavity. One of the most consistent findings in veterinary dental research is that soft or moist diets are associated with increased plaque accumulation compared with dry diets. Soft foods typically require minimal mastication and therefore provide limited mechanical disruption of dental plaque. As a result, plaque biofilms may accumulate more readily on tooth surfaces and at the gingival margin. Over time, these biofilms undergo mineralization through the deposition of calcium and phosphate ions from saliva, leading to the formation of dental calculus, which further promotes bacterial retention and gingival inflammation [3].
Large epidemiological studies provide strong support for this relationship. A multicenter survey involving over 17,000 dogs and 6,000 cats found that animals fed predominantly home-prepared diets exhibited significantly poorer oral health indices compared with those consuming commercial pet foods, particularly diets that included dry components [1]. The study demonstrated that animals receiving home-prepared diets had a higher probability of dental deposits, gingival inflammation, and enlarged mandibular lymph nodes, indicating more advanced periodontal pathology. These findings suggest that diets lacking structural hardness may facilitate plaque retention and contribute to periodontal disease development. Similarly, observational studies of companion animals have reported that dry commercial diets are associated with improved dental health outcomes, including reduced plaque and calculus accumulation. Mechanical abrasion produced during chewing of dry kibble can partially disrupt plaque biofilms and reduce bacterial colonization of tooth surfaces [5]. This mechanical cleansing effect has been considered one of the primary reasons why dry diets may contribute to improved oral health compared with wet or soft diets. Controlled feeding trials provide additional evidence supporting the protective role of dry diets. In a study evaluating the oral microbiota and dental parameters of dogs fed wet or dry food, dogs consuming dry extruded diets demonstrated lower plaque coverage, reduced halitosis-related sulfur compounds, and higher salivary pH compared with those fed wet diets [7]. Although some clinical indices such as gingivitis scores did not differ significantly between dietary groups during the short intervention period, the observed reduction in plaque accumulation and favorable changes in oral microbial composition suggest that dry diets may contribute to improved long-term periodontal health. Beyond plaque quantity, diet type may also influence oral microbial community structure, which plays a critical role in periodontal disease development. Microbiome analyses have revealed that animals consuming dry diets often exhibit microbial profiles more closely associated with oral health, including increased abundance of bacteria considered commensal or health-associated taxa. Conversely, diets that promote plaque retention may encourage the proliferation of anaerobic bacteria associated with periodontal disease, including Porphyromonas, Treponema, and Tannerella species [3], [7]. These microbial shifts highlight the potential for dietary form to influence periodontal disease risk through ecological changes in the dental biofilm. Despite these associations, diet alone does not completely prevent oral disease. Periodontal disease remains multifactorial, influenced by host immune responses, genetic predisposition, age, anatomical factors, and oral hygiene practices. For example, daily tooth brushing or the use of dental treatments has been shown to significantly improve oral health indices in both dogs and cats, even among animals consuming less optimal diets [1]. Therefore, while dietary form can contribute to plaque control and oral health maintenance, it should be considered as part of a broader preventive strategy that includes routine dental care. Overall, current evidence indicates that diet type plays a meaningful role in plaque accumulation, calculus formation, and gingival inflammation in companion animals. Diets requiring mastication, particularly dry extruded diets, appear to provide partial mechanical cleansing of tooth surfaces and may promote oral microbial communities associated with periodontal health. However, the magnitude of these benefits varies across studies, and long-term controlled trials are still needed to clarify the extent to which dietary form alone can prevent periodontal disease progression in dogs and cats.

4. Influence of diet on oral microbiome
Dietary characteristics can influence periodontal health not only through mechanical plaque disruption but also by altering the composition and ecological balance of the oral microbiome. The oral cavity of dogs and cats hosts complex microbial communities that form structured biofilms on tooth surfaces. These communities consist of hundreds of bacterial species that interact with host tissues and environmental factors, including diet, saliva composition, and oral hygiene practices [3]. Shifts in the composition and diversity of these microbial communities, commonly referred to as microbial dysbiosis, are closely associated with periodontal disease progression.
Recent advances in molecular sequencing technologies have enabled detailed characterization of the oral microbiota in companion animals and have revealed that diet can significantly influence microbial community structure. In cats, high-throughput sequencing studies have identified diverse oral microbial populations dominated by bacterial phyla such as Bacteroidetes, Firmicutes, Proteobacteria, and Actinobacteria, which together form the core oral microbiome [9]. Comparative analyses have shown that dietary form may influence both microbial diversity and relative abundance of specific bacterial taxa. For example, cats fed dry diets exhibited differences in oral bacterial diversity and composition compared with those consuming wet diets, suggesting that dietary structure may shape microbial colonization patterns within dental plaque biofilms [9].
Similar findings have been reported in canine studies. In a controlled feeding experiment, dogs fed dry extruded diets demonstrated distinct oral microbiota profiles compared with dogs fed wet diets, with differences observed in both supragingival and subgingival plaque communities [7]. Notably, dogs consuming dry diets showed higher relative abundances of bacterial taxa commonly associated with oral health, including Pasteurella, Capnocytophaga, and Corynebacterium, while taxa frequently linked to periodontal diseases such as Porphyromonas, Treponema, and Tannerella were comparatively less abundant [7]. These findings suggest that diet may influence the ecological balance between commensal and pathogenic bacteria within dental biofilms.
The mechanisms through which diet influences oral microbial composition likely involve both mechanical and biochemical factors. Foods requiring mastication may partially disrupt plaque biofilms and reduce bacterial retention on tooth surfaces, thereby altering the ecological niche available for microbial colonization. In addition, dietary composition may influence salivary properties, including pH and nutrient availability, which in turn affect microbial growth conditions within the oral cavity [3], [7]. For instance, dogs fed dry diets have been reported to exhibit higher salivary pH and lower concentrations of volatile sulfur compounds associated with halitosis, indicating changes in the metabolic activity of oral bacteria [7].
Despite growing evidence linking diet and oral microbial composition, current research remains limited. Many available studies involve relatively small sample sizes or short intervention periods, and causal relationships between dietary factors, microbial shifts, and periodontal disease progression remain incompletely understood. Nevertheless, existing findings support the concept that diet can influence periodontal health through modulation of the oral microbiome, complementing its mechanical effects on plaque control.
Overall, current evidence suggests that dietary form may influence oral microbial ecology in dogs and cats by altering bacterial diversity, relative abundance of health-associated versus pathogenic taxa, and metabolic activity within dental plaque biofilms. These microbial changes represent an important biological pathway through which nutrition may contribute to the prevention or progression of periodontal disease in companion animals [3], [7], [9].

5. Mechanical role of food texture and mastication
Food texture and the degree of mastication required during feeding play a critical role in maintaining oral health in companion animals. Unlike chemical antimicrobial interventions, the mechanical effects of chewing can directly influence plaque accumulation by physically disrupting dental biofilms and reducing bacterial retention on tooth surfaces. Diets that require mastication, particularly dry extruded foods, may therefore contribute to plaque control through mechanical abrasion and stimulation of salivary flow, both of which help limit plaque maturation and calculus formation [3].
Mechanical cleansing occurs when solid food particles contact tooth surfaces during chewing, creating friction that removes loosely attached plaque deposits. In contrast, soft or moist foods require minimal chewing and tend to adhere more easily to dental surfaces, allowing plaque biofilms to accumulate and mature. As plaque remains undisturbed, mineralization processes convert plaque into dental calculus, which provides a rough surface that facilitates further bacterial colonization and gingival irritation [3]. Consequently, dietary texture has long been recognized as an important environmental factor influencing periodontal disease risk.
Observational and epidemiological studies support the role of mastication in oral health maintenance. Animals consuming diets containing dry components have been shown to exhibit improved oral health outcomes compared with those predominantly soft or home-prepared diets. For example, a large multicenter survey reported significantly better oral health indices in dogs and cats consuming commercial diets that included dry food compared with animals fed home-prepared diets lacking structural hardness [1]. These findings suggest that the abrasive properties of dry diets contribute to plaque reduction and improved gingival health.
Experimental feeding studies further support the mechanical benefits of mastication. In dogs, consumption of dry extruded diets has been associated with reduced plaque coverage and lower concentrations of volatile sulfur compounds responsible for halitosis compared with wet diets, indicating improved plaque control and microbial activity within the oral cavity [7]. These effects are thought to arise from the physical disruption of dental biofilms during chewing, which limits plaque accumulation and alters the ecological conditions that support pathogenic bacterial growth.
However, the protective effects of dietary texture should not be overstated. The magnitude of plaque removal achieved through chewing alone is relatively modest and cannot completely prevent periodontal disease. Oral health outcomes are influenced by multiple factors, including host susceptibility, anatomical characteristics, age, and oral hygiene practices. Therefore, although foods requiring mastication may contribute to partial plaque removal, they should be viewed as supportive components of a broader preventive strategy that includes routine dental care and plaque control measures [1], [3].
Overall, current evidence indicates that the mechanical properties of food and the degree of mastication required during feeding are important determinants of plaque dynamics and oral health in dogs and cats. Diets with harder textures may help reduce plaque accumulation through mechanical abrasion and salivary stimulation, thereby contributing to improved periodontal health. Nevertheless, further long-term controlled studies are needed to quantify the extent to which food texture alone can influence periodontal disease prevention in companion animals.

6. Conclusion
This review summarizes how dry and wet diets affect oral health in dogs and cats. Current evidence generally supports an association between dry extruded diets and reduced plaque accumulation; however, the magnitude of this effect varies considerably across study designs and animal populations. The benefit is unlikely to be due to moisture content alone, but may be related to mechanical abrasion during mastication, kibble texture, size, and structural integrity. Diet may also influence the oral microbiome, although its overall clinical effect appears limited and inconsistent. Other factors, including age, breed, immune status, baseline oral health, and routine oral care, remain major determinants of periodontal disease. Therefore, diet should be considered a supportive factor rather than the primary method of prevention.
Diet type can affect plaque, tartar, gingival inflammation, and halitosis. Wet or soft foods require little chewing and may provide limited mechanical disruption of plaque, whereas some dry diets may create abrasive contact with the tooth surface during chewing. Studies suggest that animals fed soft or home-prepared diets often show poorer oral health than those fed commercial diets. For example, animals fed home-prepared diets had higher oral health problems than those on commercial diets [1], and soft diets have been associated with greater dental disease [5]. Some studies also report that dry diets reduce plaque accumulation and halitosis [7], although effects on gingivitis are not always consistent. These findings suggest a potential benefit of dry diets, but the evidence should be interpreted cautiously because outcomes differ among studies and may be influenced by diet formulation, chewing behavior, and pre-existing oral conditions.
Diet can also influence oral bacteria. Oral disease is associated with dysbiosis of microbial communities rather than a single pathogen. In cats, common oral bacterial groups include Bacteroidetes, Firmicutes, Proteobacteria, and Actinobacteria [9]. Dry diets may be associated with a more favorable oral bacterial profile, while wet diets may increase bacteria linked to periodontal disease, such as Porphyromonas and Treponema [7]. However, microbial diversity does not always correspond directly with clinical outcomes [3]. Chewing and food texture may also contribute by disrupting plaque and increasing saliva flow, thereby improving oral conditions. Animals eating dry food often show better oral health [1], and dry kibble may help disrupt plaque [5]. Still, this effect is limited, and regular dental care remains necessary [3].
There are still important gaps in the evidence, including limited long-term studies and unclear relationships among diet type, oral microbiome changes, and clinical periodontal disease. More controlled studies are needed to determine which diet characteristics provide meaningful oral health benefits.
In summary, dry diets may contribute to better oral health by reducing plaque accumulation, but the effect is modest and variable. Because periodontal disease is multifactorial, diet should be used as an adjunct to, not a replacement for, routine dental care and regular veterinary assessment.
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