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Abstract

Appetite loss in animals can lead to significant health and productivity issues, particularly in agricultural
systems. While pharmacological stimulants are commonly used, concerns regarding drug residues and
antimicrobial resistance have led to an increased interest in natural alternatives such as acupuncture. This
systematic review aimed to evaluate the effectiveness of acupuncture in enhancing appetite across various
animal species. Following PRISMA guidelines, a comprehensive search was conducted across PubMed,
Scopus, Web of Science, and ScienceDirect for studies published between 2013 and 2025. Inclusion criteria
focused on original research investigating acupuncture effects on feed intake, appetite behavior, or appetite-
related biomarkers in animals. Data from 27 eligible studies were extracted and analyzed for species, acupoints,
techniques, outcomes, and quality. The majority of studies (81.5%) demonstrated a significant increase in
appetite or feed intake following acupuncture, particularly electroacupuncture targeting acupoints ST36 and
SP6. Hormonal analysis in several studies revealed increased ghrelin and neuropeptide Y levels and reduced
cortisol concentrations. Poultry and swine responded most rapidly to treatment, while ruminants showed
gradual but sustained improvements. The overall risk of bias was low to moderate. Acupuncture is a promising
non-pharmacological intervention to improve animal appetite through neuroendocrine regulation. It offers a
sustainable, welfare-friendly approach compatible with organic and drug-free production systems. However,
further standardized, large-scale studies are needed to establish clinical protocols and confirm long-term
efficacy.
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INTRODUCTION through neurohumoral pathways, with fewer side
effects (Choi et al., 2022; Fikri et al., 2025).
Despite the growing interest in integrative
medicine, comprehensive  evaluations  of
acupuncture’s specific role in stimulating appetite
across different animal species remain scarce.

This study addresses a significant knowledge

Appetite regulation is critical to animal
health and productivity, particularly in
agricultural and clinical veterinary contexts.
Appetite loss, whether due to stress, illness,
environmental changes, or  physiological

imbalance, often leads to decreased nutrient
intake, impaired growth, and increased
susceptibility to disease (Zhao et al., 2020). While
conventional pharmacological agents such as
corticosteroids or appetite stimulants like
cyproheptadine have shown some efficacy, their
long-term use can lead to adverse effects,
including immune suppression and metabolic
disturbances (Wang et al., 2019). In contrast,
acupuncture—a key modality in traditional
Chinese veterinary medicine—has demonstrated
potential in modulating physiological responses

gap in the application of acupuncture to enhance
appetite in animals. Although some empirical
studies suggest that acupuncture modulates
appetite-related hormones like ghrelin and
serotonin and influences hypothalamic-pituitary-
adrenal (HPA) axis activity (Lin et al., 2021; Lee
et al., 2023), findings remain fragmented and
species-specific. Furthermore, the heterogeneity
in acupuncture techniques (e.g.,
electroacupuncture, auricular acupuncture, and
moxibustion), acupoint selection, and treatment
frequency hinders the consolidation of existing
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evidence. There is a growing urgency to establish
non-pharmacological and sustainable appetite-
enhancing interventions, especially in the face of
increasing antimicrobial resistance and the
demand for organic animal production systems
(Hendrawan et al., 2020; Zhou et al., 2023; Fikri
etal., 2024). Therefore, synthesizing the available
data through a systematic review is crucial to
guide evidence-based veterinary practices and
inform future clinical trials.

The present systematic review aims to
critically evaluate and synthesize current
scientific literature on the efficacy of acupuncture
in increasing appetite among animals. The
novelty of this study lies in its cross-species
approach and its focus on functional outcomes
related to feed intake and appetite-regulating
biomarkers. It contributes to the advancement of
veterinary integrative medicine by offering a
consolidated framework of acupuncture’s
effectiveness and mechanisms in appetite
stimulation. Additionally, this review seeks to
identify methodological limitations, standardize
reporting protocols, and highlight key acupoints
commonly associated with appetite regulation. By
doing so, the study supports the development of
safer, holistic treatment strategies in animal
healthcare and production systems.

MATERIALS AND METHODS

Study Period and Location

A literature study was carried out between
January and May 2025 through open access at the
Universitas Airlangga Library.

Literature Search Strategy

This systematic review adhered to the
PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses)
guidelines. A comprehensive literature search
was conducted across four major databases:
PubMed, Scopus, Web of Science, and
ScienceDirect, covering studies published
between January 2013 and June 2025. The search
terms included combinations of the following
keywords:
“appetite”,

“ 1 ‘“ . 2
acupuncture”, animal ”,

“feed  intake”, “livestock”,

“poultry”, “ghrelin”, and “hypothalamus”.
Boolean operators (AND/OR) were used to refine
search results.

Additional manual searches were conducted
using the reference lists of relevant articles to
identify studies not indexed in the above
databases. Only peer-reviewed original research
articles written in English were included.

Inclusion and Exclusion Criteria

The inclusion criteria required that studies be
conducted on vertebrate animals such as poultry,
swine, cattle, sheep, dogs, or cats. Eligible
research could employ any form of acupuncture,
including manual acupuncture,
electroacupuncture, auricular acupuncture, or
moxibustion. Studies were considered if they
reported measurable outcomes related to feed
intake, appetite behavior, or appetite-regulating
biomarkers such as ghrelin, leptin, neuropeptide
Y (NPY), or serotonin. Only randomized
controlled trials (RCTS), controlled clinical trials
(CCTs), or well-documented observational
studies were included.

Conversely, studies were excluded if they
focused solely on human subjects or relied on in
vitro models. Articles that did not present clear
outcome measures for appetite or feed intake were
also omitted. In addition, case reports, editorials,
and review papers were not considered, nor were
duplicate publications or conference abstracts that
lacked full-text availability.

Data Extraction and Quality Assessment

Five independent reviewers screened the
titles and abstracts to identify potentially relevant
studies, after which the full-text articles were
retrieved and assessed for eligibility. From each
eligible study, key data were extracted, including
the author(s) and year of publication, the species
and sample size, the type and duration of
acupuncture applied, the acupoints targeted, the
outcome measures such as appetite levels, feed
intake, or related biomarkers, and the major
findings reported. Any discrepancies between the
reviewers were resolved through discussion and,
when necessary, adjudicated by a sixth reviewer.
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To ensure the reliability of the evidence, the
methodological quality of each study was
assessed using SYRCLE’s Risk of Bias tool
(Hooijmans et al., 2014). This tool evaluates
factors such as random sequence generation,
allocation concealment, blinding, and selective
reporting, with risk levels categorized as low,
unclear, or high. Inconsistencies in assessment
were resolved by consensus.

Data Analysis
The extracted data were then synthesized
into both summary tables and narrative

descriptions to facilitate meaningful comparisons
and highlight existing knowledge gaps for future
research.

RESULTS AND DISCUSSION

Study Selection

A total of 1,284 articles were identified
through database searches. After removing 412
duplicates, 872 articles underwent title and
abstract screening. Of these, 81 studies were
selected for full-text review based on relevance to
acupuncture and appetite outcomes in animals.
Following the application of inclusion and
exclusion criteria, 27 studies were included in the
final systematic analysis. The selection process is
illustrated in the PRISMA flow diagram (Figure
1).
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Figure 1. PRISMA flow diagram for the process of retrieving studies.
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Characteristics of Included Studies

The 27 studies included in this review were
published between 2014 and 2025, representing
research from China, South Korea, Germany,
Brazil, and the United States. The species studied
included poultry (n =9), swine (n =7), cattle (n =
4), sheep (n = 2), dogs (n = 3), and cats (n = 2).
Acupuncture  modalities included manual
acupuncture (n = 12), electroacupuncture (n =
10), and auricular acupuncture (n = 5).

The most commonly targeted acupoints were
Zusanli (ST36), Sanyinjiao (SP6), and Shenmen
(HT7)—points traditionally associated with
appetite regulation and gastrointestinal function.
Duration of treatment ranged from 3 to 21 days,
with session frequencies of 2-5 times per week
(Table 1).

Effects on Appetite and Feed Intake

Twenty-two out of 27 studies (81.5%)
reported a significant increase in appetite or feed
intake  following  acupuncture  treatment.
Electroacupuncture showed the highest efficacy
in both monogastric and ruminant animals,
especially when combined with ST36 and SP6
acupoints. The five studies reporting non-
significant effects involved inconsistent treatment
duration or poor methodological quality.

Several studies also reported notable
hormonal changes associated with appetite
regulation. Ten studies demonstrated a significant
increase in ghrelin levels following acupuncture
treatment, while eight studies observed
modulation of serotonin and neuropeptide Y
(NPY). In addition, six studies documented a
reduction in cortisol concentrations, suggesting
that acupuncture may also contribute to stress
reduction alongside appetite stimulation.

Risk of Bias and Study Quality

The quality assessment conducted using
SYRCLE’s Risk of Bias tool indicated that 16
studies demonstrated a low risk in terms of
randomization and outcome reporting. In
contrast, nine studies showed an unclear risk
related to allocation concealment and blinding.
Only two studies were identified as having a high
risk of selective reporting, suggesting that the

overall methodological rigor of the included
studies was generally acceptable. Although most
studies had small sample sizes (10-20 animals per
group), the overall methodological rigor was
moderate to high, with detailed reporting of
acupuncture techniques and objective outcome
measures.

Discussion

This systematic review presents compelling
evidence  that  acupuncture,  particularly
electroacupuncture and stimulation of key
acupoints such as ST36 (Zusanli) and SP6
(Sanyinjiao), significantly enhances appetite and
feed intake in animals. The consistent
upregulation of orexigenic hormones like ghrelin
and neuropeptide Y (NPY), alongside reductions
in stress-related cortisol levels, suggests that
acupuncture may modulate appetite through both
central and peripheral neuroendocrine pathways
(Chen et al., 2019; Lin et al., 2021). These
findings are in line with existing human studies
where acupuncture modulates the hypothalamic-
pituitary-adrenal (HPA) axis and autonomic
nervous system to restore homeostasis and
appetite control (Zhao et al., 2020).

The ST36 point, the most frequently used in
reviewed studies, has well-established
associations with gastrointestinal motility, energy
metabolism, and immune modulation in both
human and veterinary acupuncture (Liu et al.,
2018). Its stimulation is known to activate vagal
afferents and trigger release of gastrointestinal
peptides such as ghrelin, which directly influence
hunger signaling (Purnama et al., 2019; Feng et
al., 2023). Electroacupuncture at ST36 and SP6
appears particularly effective in swine and
poultry, species with intensive metabolic
demands, showing measurable increases in daily
feed intake and weight gain (Wang et al., 2021;
Zhou et al., 2023). These results suggest that
targeted acupoint protocols could offer viable
alternatives to  pharmacological  appetite
stimulants, particularly in organic and antibiotic-
free animal production systems.

A notable aspect of this review is the cross-
species comparison of acupuncture efficacy.
While most animal models responded positively,
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the degree of appetite stimulation varied by
species and technique. For example, ruminants
such as cattle and sheep exhibited slower but
more sustained increases in feed intake, likely due
to their complex digestive physiology and slower
neural feedback mechanisms (He et al., 2020;
Ramadhani et al., 2022; Puput et al., 2023). In
contrast, monogastric animals like pigs and
poultry showed rapid responses within 3-5 days,
suggesting that acupuncture may exert more
immediate effects in species with simpler gut-
brain axes. These variations highlight the
importance of tailoring acupuncture protocols to
species-specific physiology and production goals.

Although the majority of reviewed studies
reported positive effects, several methodological
limitations must be acknowledged. Sample sizes
were often small, blinding was inconsistently
applied, and few studies included long-term
follow-up data. Moreover, heterogeneity in
acupuncture techniques (manual Vs.
electroacupuncture), acupoint combinations, and
treatment duration complicates direct
comparisons (Li et al., 2022). Standardization of
acupuncture protocols is thus essential to improve
reproducibility and facilitate clinical translation.
Additionally, while hormonal assays were
commonly used, behavioral assessments of
appetite—such as feed approach latency or
chewing time—were less frequently reported,
limiting holistic interpretation of outcomes
(Mdiller et al., 2022; Purnama et al., 2022).

The novelty of this review lies in its
systematic synthesis of animal-based acupuncture
studies focused on appetite enhancement, an area
that has received relatively little attention in
mainstream veterinary practice. Given the global
push for sustainable, drug-free livestock
production, acupuncture emerges as a promising
tool for non-invasive appetite stimulation,
potentially enhancing productivity and welfare
(Chen et al., 2020; Jeong et al., 2021). Future
research should prioritize large-scale, blinded,
randomized controlled trials with standardized
reporting of outcomes and biomarkers, alongside
cost-benefit  analyses to  support field
implementation.

CONCLUSION

This systematic review provides substantial
evidence supporting the use of acupuncture as a
viable, non-pharmacological intervention for
stimulating appetite in animals. Across 27 studies
encompassing multiple species—ranging from
poultry and swine to ruminants and companion
animals—acupuncture, particularly
electroacupuncture and stimulation of acupoints
such as ST36 and SP6, consistently improved
feed intake and modulated appetite-related
biomarkers, including ghrelin, serotonin, and
neuropeptide Y. These outcomes highlight
acupuncture’s potential role in regulating
neuroendocrine and stress-related pathways
associated with appetite control.

The findings are particularly relevant in the
context of modern veterinary medicine, where
there is growing demand for sustainable and drug-
free strategies to enhance animal welfare and
productivity. Acupuncture’s low risk of adverse
effects, coupled with its physiological
plausibility, makes it an attractive complementary
therapy in both clinical and production settings.
Nevertheless, the wvariability in treatment
protocols, small sample sizes, and inconsistent
methodological rigor across studies underscore
the need for more standardized, large-scale, and
blinded randomized controlled trials. Future
research should also focus on long-term
outcomes, behavioral assessments, and cost-
effectiveness to support broader clinical adoption.

In conclusion, acupuncture demonstrates
promising efficacy in enhancing appetite across
diverse animal species. By integrating ancient
therapeutic wisdom with contemporary veterinary
needs, acupuncture could become a valuable
component of integrative animal care, especially
in organic and welfare-conscious systems. With
further validation and protocol refinement, it has
the potential to improve both animal health and
agricultural sustainability.
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