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Abstract 
Background: Ractopamine and methionine are sometimes classified as a single 
umbrella term “growth promoters” but the two are quite different in chemical class, 
biological activity.  
Objective: To discuss, in this narrative review (which is expanded to include 
additional relevant extra information), the possible implications of ractopamine and 
methionine in poultry products in terms of human health.  
Methodology: Narrative synthesis of peer-reviewed studies and toxicological reviews 
and regulatory assessments. The evidence was categorized as regulatory, human 
experimental, human observational, animal experimental, mechanistic, or nutritional. 
Results: Species-specific residue depletion, tissue concentration, dietary exposure and 
pharmacodynamic endpoints are required for Ractopamine. Differences in data 
interpretation and risk-management approaches by national/international authorities 
have led to different regulatory conclusions. Methionine is not a long lasting veterinary 
drug residue. It is metabolically relevant based on the total food intake, folate and 
vitamin B status, renal function, genetic factors, and one-carbon metabolism. 
Experimental methionine loading has been shown to increase plasma concentrations 
of homocysteine, but this alone does not prove that habitual poultry consumption is 
responsible for cardiovascular disease. Evidence for association of either agent with 
gynecomastia, precocious puberty, infertility, cancer or chronic metabolic disease is 
not yet sufficient.  
Conclusion: Residue monitoring for ractopamine in poultry should be continued and 
monitoring of methionine should be viewed in the broad context of overall nutrient 
and metabolic considerations. There is no evidence yet that ordinary consumption of 
compliant poultry products is linked to major chronic, developmental, reproductive or 
cardiovascular diseases, unless it is measured and clinically verified. 
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1. Introduction 

The advancement of practices in poultry production has been achieved through the genetic selection, improved housing 

conditions, vaccination, biosecurity, precision nutrition, as well as select feed additives and veterinary medicines. Although 

frequently grouped into a single category in public discussion, these do not represent a single toxicological category. Different 

biological endpoints specific to different antimicrobial agents, beta adrenergic agonists, amino acids, hormones, and 

environmental contaminants exist, as do their sample purposes and pathways of exposure [1]. Ractopamine is a synthetic 
phenethanolamine which has been applied to some food animal systems to alter nutrient partitioning and enhance lean tissue 

deposition. This use has brought with it scientific, legal and trade-related disputes as it is a pharmacological activity that must 

be evaluated as a veterinary drug and not as an ordinary feed nutrient [2]. Methionine, however, is an essential amino acid that  
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is needed for protein biosynthesis and the transfer of methyl 

groups. It has been added to poultry diets regularly where a 

balanced amino-acid profile is not provided through the diet. 

This review is focused on the differences between the two 

substances. 

The assessment of Ractopamine is based on residue 

depletion, tissue distribution, dose, pharmacodynamic 

response and maximum residue limits. The evaluation of 

methionine includes total dietary intake, amino-acid balance, 

vitamin status, renal function, and one-carbon metabolism. 

Treat methionine as adding a drug residue and concerns may 

be overstated, yet treat ractopamine as a regular nutrient and 

pharmacological risks may be underestimated. 

 

2. Review Scope and Methodology 

The current article is a structured narrative review, and not a 

systematic review or meta-analysis. The literature that is 

peer-reviewed and pertinent regulatory documents were 

studied regarding ractopamine pharmacology, veterinary-

drug residues, species-specific applicability, cardiovascular 

endpoints, methionine nutrition, homocysteine metabolism, 

endocrine interpretation, and human dietary exposure of 

ractopamine. All evidence was grouped into the following 

categories: regulatory evidence, human experimental 

evidence, human observational evidence, animal 

experimental evidence, mechanistic or in-vitro evidence and 

nutritional evidence. Greater weight was assigned to 

evidence that had measured exposures, clinically valid 

outcomes, appropriate controls, plausible temporality, 

species-specific evidence and realistic dose-response 

relationship. The steps in the chain of causation applied in the 

interpretation are the use (in the animal), the concentration in 

edible tissue, human dietary intake, internal dose, biological 

endpoint and clinically verified outcome. A receptor effect 

can indicate disease occurred in consumers, and a residue 

detection can serve as a surveillance finding, but neither can 

be used singly to indicate disease in consumers. Evidence is 

heterogeneous therefore a pooled estimate is not calculated. 

This is done intentionally, as the sources included vary in 

several aspects such as animal species, route of exposure, 

magnitude of exposure, tissue studied, comparator, definition 

of outcome, and regulatory context. Being able to merge all 

of these studies into a statistical model would achieve a 

degree of numerical precision that the actual evidence in each 

of the studies does not justify. 

 

3. Chemical and Biological Classification 

Ractopamine hydrochloride (Fig. 1) is a synthetic 

phenethanolamine and beta-adrenergic agonist. At 

appropriate levels of exposure, its activity can modify energy 

metabolism, heart rate and vascular tone, lipolysis and 

protein deposition. Methionine (Fig. 1) is another sulfur 

containing amino acid, containing a thioether unit and 

playing a central role in protein synthesis, methylation, 

transsulfuration, and metabolism in relation to antioxidants. 

The two substances have thus distinct assessment 

considerations. For ractopamine the question is, can a 

consumer receive a pharmacologically relevant dose from a 

particular animal species and tissue? In the case of 

methionine, the critical point is whether methionine level of 

total diet influences nutritional condition or metabolic disease 

secondarily in a clinically meaningful manner. 
 

 
 

Fig 1: Chemical structures of ractopamine and methionine 

 

4. Ractopamine Use and Poultry-Specific Applicability 

The use of the ractopamine is largely tested in varieties of 

industrially reared food producing animals such as pig and 

cattle, and its status of regulation differs across jurisdictions. 

According to EFSA, ractopamine falls in the group of beta-

agonists which are not allowed in the EU for use in food-

producing animals under the specific legal framework [3]. The 

use of ractopamine is forbidden outside the EU. The 

regulatory record is not a record of the presence of the 

substance in ALL poultry products or of all exposures 

causing disease. Specific mention that evidence of 

ractopamine is applicable or not must be given for each: 

chicken, turkey, pig and cattle. Parameters such as 

absorption, metabolism, tissue distribution, depletion 

kinetics, approved dose, withdrawal period and maximum 

residue limits are species and jurisdiction specific. The 

JECFA assessment resulted in ADI 0–1 µg/kg bw/day, and 

acute cardiovascular effects in humans were considered as 

the critical endpoint [4]. The evaluation also provided residue 

values of cattle and pigs, an extrapolation of which to chicken 

and turkey tissues is not necessarily valid. Weaknesses were 

subsequently highlighted in the supporting data for the 

JECFA assessment and EFSA did not agree to base the 

European maximum residue level on this assessment [5]. This 

disagreement is a reflection of both the weaknesses in the 

quality and management of data and a division not between 

“safe” and “unsafe” science, but of that represented by the 

disagreement. 

 

5. Ractopamine Pharmacology 

Ractopamine affects the beta-adrenergic and related receptor 

systems. Experimental receptor studies have confirmed its 

potential to interact with trace amine-associated receptor 1 

and other pathways of interest for adrenergic signalling [6]. 

The mechanisms of action by which ractopamine promotes 

lipolysis also have been studied with reference to the beta-

adrenergic receptor (BAR) subtypes [7]. These conclusions 

provide pharmacological evidence of plausibility but not 

clinical efficacy of the typical food intake. In animal research, 

ractopamine has demonstrated an ability to affect protein and 
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lipid deposition to a greater degree, particularly during the 

finishing stages when controlled amounts of ractopamine are 

administered [8]. These studies are helpful for the 

understanding of production effects, tissue biology and dose-

response relationships. They should not be directly stated to 

imply that when consumer consumes poultry, consumers will 

develop cardiovascular, metabolic, reproductive or 

developmental disease. Factors involved in human exposure 

involve concentrations in edible tissues, portion size, body 

weight, intake rates, bioavailability, adherence to withdrawal 

periods and individual susceptibility. A risk estimate will 

therefore have to relate measured tissue concentration to 

dietary intake and internal dose. The presence of a residue 

alone does not imply clinical toxicity and a concentration 

below a legal limit does not imply that all biological effect is 

ruled out. 

 

6. Residue Monitoring and Dietary Exposure 

Assessment of veterinary-drug residue assessment 

necessitates validation and analytical procedures, 

representative sampling, traceability, and species-specific 

depletion data. Maximum residue limits for ractopamine in 

various tissues and species are documented in the Codex [9] 

and are substance-, tissue-, and animal-specific, instead of 

universal values. The difference between residue compliance 

and clinical toxicity are different but related. A concentration 

below an MRL is considered compliant with the MRL, under 

the exposure assumptions used for the MRL. The presence of 

a concentration above the limit does not mean non-

compliance, and although indicative of clinical poisoning, the 

concentration must still be used to investigate. Likewise, the 

lack of a residue in a small sample cannot be used to infer the 

lack of residue everywhere. Particular dietary-exposure 

calculation takes body weight, portion size and frequency of 

consumption, concentration in the tissue of interest and 

proportion of diet from the food item into account. The fact 

that a child receives a higher dose per kg of body then adult 

from the same dose of medicine does not mean that the child 

is more susceptible or HARMED. 

 

7. Regulatory Risk Assessment 

This makes it possible for different regulatory decisions to be 

made, both on the assumptions about human exposure and on 

the uncertainty factors, pivotal endpoints, legal thresholds 

and the application of the precautionary principle. The 

European legislation applicable to the case bans the use of 

beta-agonists in food producing animals including 

ractopamine [10]. Solutions that do not reflect fully or ideally 

developed residue data shall include a description of 

uncertainty. In regulatory toxicology guidance, uncertainty of 

the data arising from different factors such as data quality, 

identity of residues, tissue distribution, reliability of 

analytical methods and level of ingested residues have been 

highlighted as key to informing the risk conclusion [11]. 

Reviews of antibiotic residues in poultry tissues also point out 

that the notions of being a residue and being responsible for 

human risk are not synonymous [12]. The review should 

include a description of the substance, treated species, tissue, 

measured concentration, withdrawal period, regulatory 

standard and endpoint for the comparison to be defensible 

between jurisdictions. Different regulatory opinion should 

not be interpreted as a clinical statement suggesting that 

poultry would lead to disease. 

 

8. Cardiovascular Effects of Ractopamine 

The only definitive pharmacodynamic issue identified in 

humans in ractopamine assessment is cardiovascular 

response. JECFA evaluation employed alterations of the 

heart rate, cardiac output and associated cardiovascular 

parameters as endpoints [13]. These are effects with a 

biological plausibility, and it is based on the activation of 

beta-adrenergic receptors. There is no evidence that regular 

consumption of compliant poultry leads to chronic 

hypertension, arrhythmia, heart failure or cardiovascular 

disease. A harmful stochastic outcome can be identified at 

high-level exposure in experimental pharmacology and/or 

controlled dosing and these results cannot replace measured 

exposure in a consumer population and observed outcomes. 

Importantly, the majority of data available on the residue 

issues surrounding ractopamine are from controlled animal 

studies or from observations from humans pharmacologically 

exposed to ractopamine, as opposed to from prospective 

cohorts of consumers of poultry products. The conclusion 

should therefore be limited to pharmacological plausibility 

and/or exposure related risk and not to findings of proven 

disease causation. Established causes of palpitations, 

tachycardia, or blood-pressure abnormalities (e.g., 

cardiovascular disease, thyroid disease, stimulant use, 

medications, anxiety, anemia, electrolyte disorders) should 

be considered during any clinical assessment of palpitations, 

tachycardia, or blood-pressure abnormality. However, such 

results cannot be attributed to ractopamine solely on the basis 

of the amount of poultry consumed. 

 

9. Metabolic and Endocrine Interpretation of 

Ractopamine 

Beta-adrenergic signalling may affect glucose and lipid 

metabolism, energy output, vascular tone and adipose tissue 

metabolism. They do not prove that insulin resistance, 

metabolic syndrome, type 2 diabetes or obesity is the result 

of the consumption of ordinary chicken, but are effects that 

suggest a mechanism for the investigation of metabolic 

endpoints. It should also be noted that evidence is lacking to 

describe ractopamine as an estrogenic compound. There is no 

regulatory or pharmacological available literature in terms of 

beta-adrenergic activity or cardiovascular endpoints that 

document this mechanism of excess estrogens. Therefore, it 

is not known if exposure to ractopamine from poultry 

products leads to gynecomastia clinically. The association 

would have to be confirmed, with evidence of a documented 

alteration in the androgen-to-estrogen ratio, common causes 

excluded, and clinically-proven associations. If food-

producing animals are exposed to hormones, this poses an 

additional hazard identification and exposure assessment 

problem. Review of application of hormones recognize and 

differentiate naturally occurring hormones from synthetic 

agents, and again stress that hazard identification is not by 

itself an indication of risk for the diet [14]. Regulatory 

evaluations also emphasize the need to know the identity, 

concentration, absorption, duration, and cancer/endocrine 

effects of the residues before a claim of cancer/endocrine 

activity can be made [15]. 

 

10. Developmental and Reproductive Claims Related to 

Ractopamine 

Caution is needed with developmental and reproductive 

claims as the data in production studies are usually wrongly  
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extrapolated to human health outcomes. Because the findings 

from a study in an animal demonstrating that growth, body 

composition, tissue response has been altered is not proof of 

producing infertility, precocious puberty or impaired 

neurodevelopment, or impaired sperm quality in human. 

There is no literature available that resulted in the conclusion 

that there is no evidence of precocious puberty occurring with 

ordinary consumption of compliant poultry products. The 

conclusions of all reviews on EDCs are varied and highlight 

the roles of adiposity, genetics, developmental timing and 

combined exposures to different environmental factors [16]. 

That is, these general endocrine effects are not necessarily 

ractopamine, in the absence of compound-specific 

measurements. Similar findings reported for systematic 

reviews of EDCs in relation to male reproductive function, 

for which there are inconsistent findings and high degrees of 

confounding [17]. This observation does not provide evidence 

to prove ractopamine does not make animals infertile. Rather, 

age, obesity, medications, work history, and hormonal tests 

or sperm testing should be used when evaluating the 

situation. 

 

11. Methionine in Poultry Nutrition 

Methionine, an amino acid which is essential for normal 

protein synthesis. As per nutritional reviews, methionine 

requirements are age, feed type, health and bio-availability 

dependent [18]. In a poultry operation, an amino-acid 

deficiency can be remedied through the addition of 

supplemental DL-methionine to help keep protein deposition 

under control. The reason for this is that the presence of 

methionine in poultry meat cannot be viewed as the presence 

of a pharmacologically active veterinary drug. Methionine is 

both incorporated into normal proteins or metabolized via 

physiological routes. For the relevant exposure variable, it is 

not a continuously present residue concentration specifically 

caused by poultry intake, but rather the total dietary intake 

from all foods. The interconversion of methionine, 

homocysteine, cystathionine and cysteine is part of sulfur-

amino-acid metabolism. These pathways are responsible for 

the transfer of methyl groups, redox balance and the 

biosynthesis of sulfur-containing metabolites [19]. The 

nutrition role of Methionine and Cysteine has been outlined 

in detail in human and animal nutrition [20]. 

 

12. Homocysteine Metabolism 

The methionine passed into the cell is then converted to S-

adenosylmethionine, which is the principal donor of cellular 

methyl groups (Fig. 2). Demethylation results in the 

generation of S-adenosylhomocysteine and then 

homocysteine. Homocysteine can be remethylated to 

methionine or become part of the transsulfuration pathway to 

generate cystathionine and cysteine. Folate, B12, B6 

metabolism, renal function, genetics, medications, age and 

nutrition are all important influences. Vitamin B12 

deficiency is a known cause of deranged homocysteine 

metabolism, and should be considered when clinically 

appropriate [21]. Folate and vitamin B12 are involved in 

interrelated pathways related to regulation of homocysteine 

clearance [22]. The physiology of folate and vitamin B12 

suggests that plasma homocysteine concentration is only 

partially dependent on methionine [23]. In the literature, high 

levels of homocysteine have been correlated to vascular 

disease, but correlation does not establish causation in the 

case of any given food or amino acid [24]. 

 

 
 

Fig 2: Methionine–homocysteine metabolic pathway 

 

13. Methionine Loading and Human Cardiovascular 

Interpretation 

The plasma homocysteine may be acutely elevated by large 

experimental oral methionine challenges especially in 

patients who have reduced clearance or a deficiency in 

vitamins [25]. These loading studies are a pharmacological or 

experimental challenge and not a model of the methionine 

dose that can be consumed from a typical serving of chicken. 

Homocysteine has been studied as a potential vascular risk 

factor, biomarker or mediator. Reviews have focused on the 

complexity of the relationship and the fact that a decrease in 

a biomarker does not necessarily mean that the disease 

process has been abated. Randomised evidence of folic-acid 

therapy has demonstrated that reduction of homocysteine 
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levels is not always associated with reduced cardiovascular 

events [26]. Although meta-analytic data show beneficial 

effects of folic acid on reducing blood homocysteine levels, 

biochemical improvement does not necessarily translate to 

clinical benefit [27]. Accordingly, it is not justified to describe 

regular chicken consumption a demonstrated cause for 

hyperhomocysteinemia and cardiovascular disease. Clinical 

interpretation should reflect total diet, renal function and 

known risk factors and vitamin status. The methionine 

loading study and the circulating homocysteine study provide 

different information from the usual poultry intake studies 

and cannot be used interchangeably. An experimental 

biochemical response cannot be considered to be a clinically 

important response to a normal food. 

 

14. Methionine Toxicity and Safety Limits 

The toxicity of methionine is primarily dependent on dose 

and context. The experimental conditions of use of feeds are 

different from the normal nutritional setting and different 

from the toxicity of a species to a particular dose of 

substance(s). However, the possibility of toxicity becomes 

more credible at high, atypical concentrations or in the 

presence of a nutritional imbalance, or when clearance is 

reduced [28]. Inherited abnormalities of sulfur-amino-acid 

metabolism may affect the metabolism of methionine and 

homocysteine but should not be interpreted to imply that a 

normal amount of poultry is detrimental for the general 

population [29]. Therefore, the clinical evaluation should be 

centered around the patient's history, diet, renal function 

tests, vitamin, medication use and laboratory results. That 

methionine-containing foods should be avoided is not a 

scientifically tenable public-health stance. Instead, consider a 

diet adequate for needs, correct deficiencies that are 

documented and consider the high levels of supplements in a 

clinical context. 

 

15. Ractopamine and Methionine in Children and 

Adolescents 

If dose is expressed in units of body weight, children and 

adolescents might need age-specific exposure assessment, 

depending on the stage of their development differential 

physiology. Age-specific vulnerability, however, is not 

indicative of toxicity to the substance associated with age. 

Before crediting any claim that takes issue with the idea of 

ractopamine increasing a bird’s heart rate and causing a 

child's endocrine system to be disrupted and developmental 

diseases, controlled exposures and proven outcomes are 

needed. Requirements for methionine are also different for 

different life-stages. Assessment of nutrition should include 

focus on total protein consumption, growth, renal function, 

folate, vitamin B12, vitamin B6 and the overall nutritional 

pattern. Dietary restriction cannot be recommended based on 

poultry intake alone and homocysteine level testing is for a 

child who would have indications for such testing. There is 

no evidence that normals consumption of compliant poultry 

products is associated with gynecomastia, precocious 

puberty, neurologic or developmental defects, or 

reproductive diseases in children. There are established and 

potential determinants for these outcomes and causal 

attribution needs more than dietary history. 

 

16. Adults, Renal Function, and Metabolic Vulnerability 

Ractopamine assessment in adults is directed towards 

pharmacological exposure/cardiovascular response only. If a 

person is exposed and a history of cardiovascular disease or 

the use of interacting stimulants exists, then special clinical 

consideration may be warranted, but an ordinary dose is not 

a meaningful one from the point of view of consumption of 

ordinary poultry. The nutritional status and renal function 

have a strong influence on methionine interpretation in 

adults. Factors that can affect homocysteine levels include 

impaired clearance, lack of folate, lack of vitamin B12, lack 

of vitamin B6, and possibly some genetic disorders. These 

factors should be evaluated separately from the assumptions 

pertaining to the poultry. A sound clinical practice will 

therefore not overlook a history of adequate exposure or a 

history of failure to comply, but neither will it consider 

asymptomatic, or chronic disease, to be a result of 

ractopamine and methionine given no objective evidence to 

support the reviewers' conclusions. 

 

17. Research Priorities 

When further studies are conducted with ractopamine, they 

should be designed to produce representative poultry species 

and tissue residue information for the various production 

systems, doses, and withdrawal times for the poultry. Dietary 

exposure models should be reported on a body-weight basis, 

in number of serving size(s) consumed, frequency of 

consumption, and as a range of uncertainty. Clinically 

meaningful cardiovascular endpoints should be used in 

human studies and differential effects of experimental 

loading and common food exposure should be outlined. 

Future methionine trials should measure total dietary intake 

of methionine, and study interactions with folate, vitamins B6 

and B12, renal function, age, sex, variation in genetic 

polymorphisms and metabolic disease. Studies should 

indicate if methionine is part of the diet, added to the diet or 

an experiment. Both research programmes have to be able to 

refine source attribution, employ validated analytical 

approaches and differentiate a measured exposure from a 

clinically proven effect. Such priorities would minimize 

speculations and make future human-health 

recommendations more relevant. 

 

18. Evidence Boundaries and Causal Attribution 

Biochemical association is not synonymous with dietary 

causation and caution should be used in interpreting 

methionine/homocysteine. Considerations for the 

interpretation of observational associations have been 

highlighted in reviews of homocysteine and cognition [30]. 

Previous research on plasma homocysteine also gives an 

example to dispel the automatic assumption that a vascular 

association is evidence of the role of a specific food in disease 
[31]. The metabolism of methionine is also affected by 

enzymes and genes. Sulphur containing amino acid 

metabolism in mammals reveals that dietary intake will have 

different effects due to clearance, cofactors and disease status 
[32]. Another explanation for the inter-individuals difference 

in the level of homocysteine is the differences in the 

physiology of folate and vitamin B12 [33]. These sources 

favour a metabolic explanation for methionine over a drug-

residue explanation. For any statements pertaining to 

endocrine or reproductive or developmental effects, evidence 

must be provided for the compound. Hazard/exposure 

assessment reviews on hormonal residues highlight the need 

to carry out these assessments separately for naturally 

occurring hormones and synthetic compounds [34]. The hazard 

identification is reinforced with a general toxicological 



International Journal of Advanced Biochemistry Research Noosphere www.biochemistryresearchjournal.com 

 
    41 | P a g e  

 

review for risk assessment for consumption, which shows 

that hazards are insufficient to define risks of dietary 

consumption [35]. Therefore, ractopamine and methionine 

should not be considered as being causative agents of 

gynecomastia, infertility, precocious puberty or cancer unless 

there is documented exposure history and clinical evidence 

for the development of these conditions. 

Other nutrition reviews report on methionine and cysteine, 

and methyl group metabolism in health and disease [36]. All 

reviews of methionine toxicity differentiate normal dietary 

amounts with experimental methionine loading versus high 

and unusual supplemental exposures [37]. Practically 

speaking, in the clinical context, a reduction in a biomarker 

does not necessarily mean reduction of the disease itself [38]. 

These findings underscore the importance of distinguishing 

between biochemical plausibility and adverse health 

outcomes in consumers. The key uncertainty for ractopamine 

is species-specific residue data, assumptions on food use and 

a revised relationship between the observed cardiovascular 

effects observed in the experimental animals and realistic diet 

human exposure [39]. Comparatively little regulatory literature 

has been published on ractopamine, and it is mainly discussed 

in terms of beta adrenergic pharmacology or the evaluation 

of residues, but not in terms of estrogenic or antiandrogenic 

activity [40]. The residue and pharmacology is also recorded 

in a separate JECFA monograph. 

 

19. Limitations 

This is a narrative review and does not include any pooled 

effect estimate or quantitative risk of bias score. There are 

variations in evidence by species, dose, tissue, regulatory 

jurisdiction and definition of outcome. For ractopamine or 

methionine, few studies are available that have directly 

conducted human exposure assessments with poultry 

products. Based on some mechanistic and animal evidence, it 

can be said that some of the evidence is related to the context 

of the consumer. A full list of risks for all production systems 

and jurisdictions can also not be determined during the 

review. Regulatory information, feed practice, residue 

monitoring and withdrawal compliance varies. The review 

does not state that ractopamine is the same for all poultry 

products and that there is a similar residue profile or 

exposure. Nor does it state that methionine consumption has 

the same metabolic effects on everyone. While these 

limitations can facilitate conservative interpretation and clear 

communication, they are not sufficient reason to make a 

direct cause-and-effect association between chronic disease 

and regular consumption of poultry, as reported by 

consumers and adjudicated by the clinician, without 

quantitative and calculable exposure and noted clinical 

effects. 

 

20. Conclusion 

Ractopamine and methionine should not be in a single 

toxicological category. Ractopamine is a pharmacologically 

active beta-adrenergic veterinary drug with consumer risk 

variables relating to animal species, tissue residues, dietary 

residue, compliance with withdrawal periods and 

cardiovascular pharmacology. Methionine is an essential 

amino acid and its role is related to the overall diet, amino 

acid balance, one-carbon metabolism, vitamin levels, kidney 

function and susceptibility. There is no current evidence for 

chronic cardiovascular or cardiovascular-metabolic disease, 

developmental disease, reproductive disease, or endocrine 

disease resulting from ordinary consumption of poultry 

products meeting the standard. The most defensible approach 

is: species specific residue monitoring for ractopamine, 

nutrition interpretation based on measured methionine 

exposure, and ongoing research relying on measured 

exposure and clinically demonstrated results. 
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