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ABSTRACT. Despite the vast amount of molecular data obtained from classical pain studies, there is an ongoing translational 
pain model crisis reflected by the reduced amount of new effective and safe compounds developed to treat chronic pain in humans. 
Naturally occurring chronic pain in animals may offer some advantages over induced models of chronic pain, including a natural 
development of the condition that induces pain, the heterogenicity of the population that affects, and the chronologic age in which 
they develop, among others. The identification and study of naturally occurring painful diseases that resemble a particular chronic 
painful condition in humans has been proposed as a potential tool to investigate the molecular mechanisms and thus, accelerating 
drug development at the preclinical and clinical level. Currently, certain types of chronic pain in companion and large animals have 
gained attention as potential translational models of chronic pain. Examples of these include canine and feline osteoarthritis, neoplastic 
diseases as osteosarcoma and bovine and equine lameness. The present review describes the limitations of animal models of chronic 
pain and briefly enters in how naturally occurring pain models could represent a translational approach to chronic pain. 
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INTRODUCTION

Chronic pain (CP) develops from multiple clinical 
conditions defined by longstanding pain that adversely 
impacts the quality of life (Gereau IV et al 2014), affecting 
at least 20-30% of the general population and individuals of 
all ages, races and genders. The International Association 
for the Study of Pain (IASP) defines chronic pain as “pain 
that lasts or recurs for more than three months” (Treede 
et al 2015). This definition has evolved in the last few 
years from a unidimensional to a multidimensional state, 
including sensitive, cognitive and emotional components 
(Kumar and Elavarasi 2016). Chronic pain has many special 
features, but one of the most prominent originates from a 
complex dysfunction of the nervous system and lasts after 
the normal healing period. It is paroxistic and it lacks any 
adaptative function, associated to biochemical and pheno-
typical changes in the nociceptive pathway (Ueda 2008). 
Interestingly, the global burden of pain is large and growing. 
The IASP estimates that 1 in 5 patients experience pain and 
that 1 in 10 patients are diagnosed with CP yearly, with 
chronic pain being the most common cause for treating 
medical care (Enright and Goucke 2016). Moreover, there 
is agreement that in low- and middle-income countries CP 
is poorly managed with more than 80% of patients not 
receiving proper treatment (Jackson et al 2016). Finally, 
during 2019, the IASP published the classification of 
chronic pain for the International Classification of Diseases 
(ICD-11), which will improve recognition and diagnosis 

of different clinical conditions, thus establishing chronic 
pain as a health condition (Treede et al 2019).

The transition between acute and chronic pain is an-
other key component in the pain paradigm. Woolf et al 
(2010) mentioned that the physiopathological differences 
between acute and chronic must be thoroughly defined 
before developing potential new treatments. Recently, 
concepts as “adaptative” and “non-adaptative” have been 
described and used in order to obtain a better classification 
of chronic pain (Adrian et al 2017). The development of 
a “non-adaptative” pain is always related to neuronal and 
glial plasticity that leads to central sensitization and main-
tains the painful sensation after the healing period (Woolf 
2011). This plasticity in the Central Nervous System (SNC) 
has also been associated with clinical features of pain, 
including the exaggerated pain response after a painful 
stimuli (Hyperalgesia); and the painful response after a 
non-painful stimuli (Allodynia). Furthermore, chronic pain 
has been classified according to its origin in nociceptive, 
neuropathic and nociplastic.

Nociceptive pain includes inflammatory conditions such 
as osteoarthritis and it can be defined as “pain that arises 
from actual or threatened damage to non-neuronal tissue 
and is due to the activation of nociceptors”. Neuropathic 
pain includes conditions such as diabetic neuropathy, 
chemotherapy induced neuropathy, phantom limb pain and 
it can be defined as “pain caused by a lesion or disease of 
the somatosensory system”. Nociplastic pain was recently 
introduced by the IASP Council and includes fibromyalgia. 
Nociplastic pain can be defined as “pain that arises from 
altered nociception despite no clear evidence of actual 
or threatened tissue damage causing the activation of 
peripheral nociceptors or evidence for disease or lesion 
of the somatosensory system causing pain”. Although 
most of the painful conditions mentioned earlier have 
been studied in human patients, they commonly occur in 
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animals. This finding has led to a new area of research in 
which naturally occurring diseases could confirm and/or 
elucidate previously confirmed mechanisms in rodents. 
The present review describes the limitations of animal 
models of chronic pain and briefly enters in how natural-
ly occurring pain models could represent a translational 
approach to chronic pain. 

EXPERIMENTAL PAIN MODELS

A continuous increase in the used of animal models to 
study biological processes and disease has been noted since 
the early 1900s (Mogil 2009) and pain transmission and 
abnormal pain processing has been the focus for research 
since the late 19th century. Moreover, the study of pain has 
extensively relied on preclinical animal models in order 
to determine the sensory and psychological complexities 
of this condition (Burma et al 2017). Animal models of 
pain have been mainly developed in order to recreate a 
pathological painful condition aiming to identified a mech-
anistic explanation of pain biology and the identification 
of therapeutic targets to develop new compounds to safely 
alleviate pain (Gregory et al 2013). 

In order to obtain accurate data that can be effectively 
translated to humans, an animal model of pain must en-
compass a sufficient high face validity (the capacity of the 
model to recreate all possible signs and symptoms of the 
disease that supposed to model) and predictive validity 
(the capacity of a model to be sensitive to an analgesic 
compound and insensitive to a non-analgesic compound) 
(Mogil 2009). Nonetheless, in recent years it has become 
clear that the face and predictive validity of current pain 
models is not sufficient to fully complete the task they 
were implemented for originally (Mao 2009, Vierck et al 
2008, Quessy 2010, Clark 2016). Similarly, the credibility 
of efficacy data obtained from animal models of pain has 
been questioned (Mogil et al 2010). 

Although animal models of pain have proven successful 
in elucidating pathophysiological mechanisms of chronic 
pain, the impact of these models in drug development 
has been disappointing, with failure rates in the clinical 
phase of around 90 to 95% (Arrowsmith 2012). In 2014, 
the reported likelihood of approval of an experimental 
analgesic drug to pass to Phase I trial was only 10.7% 
(Hay et al 2014). This report remarks the fact that no novel 
analgesics compounds have been developed since the 70’s 
to safely and effectively treat chronic pain. 

Several strategies have been proposed in order to im-
prove this “translational gap” between scientific data and 
new compound development. These strategies include the 
higher refinement of the current models, the development of 
new and more accurate models, the replacement of evoked 
measure behaviour for operant behaviour measurement, and 
least but not last to include the measurement of variables 
that better reflect “quality of life” (Blackburn-Munro 2004, 
Mogil 2009, Quessy 2010, Clark 2016). It is important to 

consider that the limitations here described by any means 
overshadow the discoveries and advances made from these 
models, which according to Burma et al (2017) have 
been instrumental in advancing our understanding of the 
mechanistic under-pinning’s of pain states and developing 
and testing new analgesic compounds. 

According to Mogil (2009), an animal pain model 
must encompass three components: a subject, an assay 
and a measured outcome. 

THE SUBJECTS

Many animal species, including laboratory animals 
such as rats, mouse, rabbits, small companion animals, 
large animals, and exotic species have been used to study 
the underlying mechanisms of chronic pain. During the 
‘60’s and 70’s, mouse, rats, dogs, cats, and rabbits were 
the most used animals for pain studies. With the arrival 
of a new century, the development of transgenic mice 
which were incorporated in pain research (Mogil 2009). 
However, there are some behavioural inconvenients in 
mouse, such as difficulties in conditioning and other tech-
nicisms that make rats continue in the first place for pain 
studies (Wilson and Mogil 2001) and to the present-day 
rats have been employed in the vast majority of pain stud-
ies. Nonetheless, a recent search in the Pubmed database 
using the terms “pain”/”chronic pain” and “rat”/”mice” 
revealed that during 2019 a total of 1,590 papers used 
rats and 1,559 papers used mice as experimental models. 
Regarding chronic pain, 526 and 467 papers described the 
used of rats and mice, respectively. The highly extensive 
use of rodents for pain research is based mainly in the 
similarities in the neuroanatomy and physiology across 
mammalian species (Burma et al 2017). In order to reduce 
response variability, rodents employed in pain studies are 
frequently restricted to a certain breed, young age and one 
sex. Nonetheless, chronic pain states in humans are more 
frequent to occur in median-age or older, mainly women 
patients. Based on this, several authors have argued that 
restricting experimental animals to a certain age and gender 
do not represent the whole population to which the painful 
condition is modelled (Klinck et al 2017). Growing evidence 
has shown age-dependent differences in behavioural pain 
responses (Weyer et al 2016). Also, sexual dimorphism 
has an enormous impact on the development of chronic 
pain (Burma et al 2017). 

THE ASSAYS

Several assays have been developed over the years, 
as pain is not a unitary phenomenon (Mogil 2009). Most 
assays offer the possibility to explore the pain system 
under controlled settings (Sunil kumar Reddy et al 2012). 
Similarly, assays have been classified in different manners. 
Walker et al (1999), classified the assays as somatic (acute 
nociceptive and pathological) and visceral. According 
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to Mogil (2018), chronic neuropathic pain assays were 
developed as a response to the short duration of pain that 
the traditional models originated at that time. Furthermore, 
Sunil kumar Reddy et al (2012) mentioned that, mecha-
nistically, the most important categories should include 
both peripheral and central sensitization, since both of 
them occur during pain. 

Recently, Mogil (2018) described different assays for 
pain evaluation, which are summarised in figure 1. This 
description classifies the existing assays according to the 
most common features described over the years. For the 
purpose of this review, we will briefly describe the most 
common assays of tonic pain and neuropathic pain.

ASSAYS OF TONIC PAIN

Inflammatory pain models used different irritants injected 
into the skin, paw, muscle, joint, and visceral organs. Several 
of these substances can induce both an acute and chronic 
inflammatory response (Sandkühler 2009, Boyce-Rustay et 
al 2010). Moreover, they have been backwardly validated 
by the effectiveness of opioids and non-anti-inflammatory 

drugs in controlling pain induced after their administration 
(Ren and Dubner 1999, Radhakrishnan et al 2003, Wilson 
et al 2006, Boyce-Rustay et al 2010, Gregory et al 2013). 

Formalin (0.5 to 5% formaldehyde) injection induces 
inflammation and pain, with two temporal phases of 
different duration and underlying mechanisms (Tjølsen 
et al 1992). The acute phase (Phase I) is short lasting, 
mainly mediated by activation of the transient receptor 
potential cation channel (TRPV) (McNamara et al 
2007). After a brief quiescent period, the acute phase 
is followed by a continuous and longer lasting phase 
(Phase II) that is supposedly mediated by instauration 
of a central sensitization state due to the continuous 
nociceptive transmission from type C fibres. Phase I of 
formalin test can be attenuated by local anaesthetics, 
while morphine, NMDA antagonist and gabapentin 
inhibit Phase II, but not Phase I (Dubuisson and Dennis 
1977, Matthies and Franklin 1992, Abbadie et al 1997, 
McNamara et al 2007). Carrageenan is a water-extractable 
polysaccharide derived from the marine plants Gigartina 
aciculaire and Gigartina pistillata. Carrageenan injec-
tion promotes the instauration of an acute inflammatory 

CFA: Complete Freund’s Adjuvant; CCI: Chronic Constriction Injury; PNL: Partial Nerve Ligation; SNL: Spinal Nerve Ligation; SNI: Spinal Nerve 
Injury; SCI; Spinal Cord Injury.

Figure 1. Summary of current assays used in animal models of pain (Summarised from Mogil (2018).
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state that converts into chronic after approximately  
2 weeks. Carrageenan can induce mechanical and 
thermal hyperalgesia in the injured site, as well as in 
the non-affected area, both mediated by peripheral and 
central sensitization, respectively (Radhakrishnan et al 
2003). Carrageenan injection can also enhance avoidance, 
spontaneous and guarding pain behaviours as well as 
a reduction in the weight bearing force of an affected 
limb (Radhakrishnan et al 2004, Gregory et al 2013). 
Complete Freund’s adjuvant (CFA) is an emulsion of 
heat-killed bacteria that includes Mycobacterium butyr-
icum or Mycobacterium tuberculosis in sterile mineral 
oil (Swingle and Grant 1977). CFA injection induces 
an immune-mediated chronic inflammation of the sur-
rounding tissue. This chronic inflammation is longer 
than that induced by carrageenan, nonetheless, clinical 
features mechanical and thermal primary and secondary 
hyperalgesia are well identified after CFA administration. 
Moreover, CFA injection modifies the behaviour of ani-
mals during the conditioned place preference (CPP) and 
conditioned place avoidance (CPA) tests. CFA injection 
has been also used to model chronic inflammatory joint 
diseases such as in rheumatoid arthritis (Shippenberg 
et al 1988, Ren and Dubner 1999 Gregory et al 2013, 
Parvathy and Masocha 2013). 

ASSAYS OF NEUROPATHIC PAIN

Neuropathic pain (NP) often remains as one of the most 
challenging conditions to treat (Colloca et al 2017). The 
traditional translational approach has consisted of multiple 
attempts to understand mechanisms in animal models and 
then apply these data into the clinic (Bouhassira and Attal 
2016). Neuropathic pain models have been developed 
to mimic painful pathological conditions such as nerve 
trauma, nerve compression, low back pain or diabetic 
neuropathy (Mogil 2009). However, animal models for 
nociplastic conditions such as fibromyalgia have not been 
developed (Yezierski and Hansson 2018). Peripheral ner-
vous system (PNS) damage and its associated pain have 
been mainly modelled using the surgical intervention 
of a peripheral nerve, with the most common being the 
sciatic nerve and its branches (Colleoni and Sacerdote 
2010, Gregory et al 2013, Challa 2015). Several animal 
models of NP using mechanical peripheral nerve injury 
to induce changes such as allodynia and hyperalgesia 
are currently described (Dowdall et al 2005). The most 
used models are nerve transection (NT) (Wall et al 1979), 
chronic constriction injury (CCI) (Bennett and Xie 1988), 
partial sciatic ligation (PNL) (Seltzer et al 1990), spinal 
nerve ligation (SNL)(Kim and Chung 1992), spare nerve 
injury of the tibial and peroneal nerve (SNI) (Decosterd 
and Woolf 2000), and inflammation (Maves et al 1993). 
All these different models are well characterised and all 
of them have advantages and disadvantages as well as 
limited ability to precisely model the clinical condition. 

Nevertheless, these models have provided the basis for 
the mechanistic understanding that we have achieved to 
date on NP syndromes (Ossipov et al 2006). 

THE MEASURED OUTCOME

Bedside pain models recreate a previously determined 
painful condition, nonetheless, they may also define a 
measurable and clinically translatable indicator (Klinck 
et al 2017). One of the most criticised aspects in pain re-
search in the low capacity to identify and clinically use a 
specific, measurable, easy to score and translatable outcome 
(Blackburn-Munro 2004). Outcome measures are designed 
to evaluate multiple parts of the pain experience and can be 
broadly categorised in evoked and non-evoked measures. 

Evoked responses during pain evaluate the behavioural 
response after heat, cold, mechanical, or electrical stimu-
lation. Most of these behaviours are associated to spinal 
reflexes (i.e. limb withdrawal), spino-bulbospinal reflexes 
(i.e. jumping and abdominal stretching) and innate behaviour 
(vocalisation, licking, scratching, biting, guarding) and 
can also be observed in decerebrated animals (Matthies 
and Franklin 1992). Evoked measures are easy to perform 
and provide a quantifiable outcome. Interestingly, they 
have become the most frequent type of outcome reported 
in pain studies (Mogil 2009). Currently, an increasing 
debate about the capacity of this outcome to score the 
whole context of pain experience is underway (Vierck et 
al 2008). First, evoked pain reflexes have been useful to 
investigate the underlying mechanisms of pain hypersen-
sitivity (hyperalgesia and/or allodynia), but not pain itself 
(Clark 2016). Secondly, evoked measures do not consider 
the cognitive and emotional aspect of pain (Mogil 2009, 
Quessy 2010); and thirdly, evoked tests are incapable to 
measure spontaneous pain states, which is by far the most 
frequent painful sensation reported by humans patients 
(Backonja and Stacey 2004). Furthermore, allodynia 
in human patients is frequently triggered by a dynamic 
component which differs from the mechanical allodynia 
evaluated using static pressure von Fray filaments in the 
affected tissue of rodents (Samuelsson et al 2005). 

Non-evoked (operant) measures evaluate animal 
behaviours that require a functional spinal-cerebrospinal 
integration (Mogil 2009). Operant conditioning is based on 
the psychological theory in which learning occurs when a 
response to a stimulus is reinforced (learning theory) (Mogil 
2018). If a positive reinforcement follows the response to a 
specific stimulus, then the response becomes more probable 
to occur thereafter. If a negative reinforcement occurs, or 
a reward is removed, the response becomes less probable. 
In this case, individuals may perform behaviours that 
terminate the exposure to the painful stimulus or increase 
the administration of analgesics (Mogil 2018). Positive 
reinforcement has been criticised by some researchers, 
mainly because if the pain response of the individuals 
is systematically reinforced in an early stage, it could 
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be possible that the pain behaviour would continue after 
the original stimulus is terminated (Fordyce et al 1973).

 Some studies using operant measures of pain behaviour 
have used paradigms such as condition place preference 
(CPP) and condition place avoidance (CPA) (Sufka 1994; 
Ding et al 2005). During CPP testing, a treatment group is 
allowed to gain access to an analgesic compound during 
the evaluation period and accordingly, the time spent in 
the analgesic administering chamber would indicate a 
preference. In contrast, during a CPA test, individuals are 
subsequently evaluated by an observer in order to discrim-
inate the preference for a chamber in were no nociceptive 
stimulation occurs (Gregory et al 2013). These results could 
be used as indicators of aversiveness, which is clinically 
relevant because people with chronic pain markedly avoid 
painful stimulus (Mogil 2009). 

Non-evoked measures have continuously demonstrated 
to be more concordant with clinical results than evoked 
measures. NP models evaluated using non-evoked mea-
sures have demonstrated a clear hypersensitivity for cold 
stimulation and not by heat, which is consistent with the 
clinical impression that cold allodynia is more common 
than heat allodynia after mechanical nerve damage. In 
contrast, evoked measures constantly demonstrate the 
opposite, with a notorious hypersensitivity to heat (Vierck 
et al 2005, Leffler and Hansson 2008). 

An important limitation of these non-evoked paradigms 
is that they require significant learning with extensive train-
ing (Li 2013). Nonetheless, fast learning procedures have 
been implemented, allowing to perform CCP testing after 
a 3-day pre-conditioning habituation (Okun et al 2011). 
Similarly, in non-evoked measurement, one motivating 
factor could be associated with behavioural response 
(Mogil 2009). Additionally, some authors have criticised 
that analgesic compounds could also play a role affecting 
the mental state of a painful animal which can then modify 
an operant behaviour (Gregory 2013). 

One of the most common features of chronic pain is 
the development of spontaneous pain. Several behaviours 
have been evaluated for identifying spontaneous pain, 
including aggression, bite force, food intake, locomotion 
activity, rearing, struggling, weight bearing, posture and 
gait alteration (Mogil and Crager 2004). Similarly, other 
studies have focused on the use of more sophisticated tech-
niques such as ultrasonic vocalisation and facial grimace 
scale (Han et al 2005, Sotocina et al 2011). Nonetheless, 
evaluating chronic pain using only behavioural indicators 
has proven complicated. Rodents do not manifest pain in a 
consistent way that could allow an evaluator to differentiate 
between mild and severe pain (Roughan and Flecknell 2003). 
Many of the proposed behaviours are not specific, some 
of them are affected by pain but do not represent ongoing 
pain. In some cases, the frequency of presentation of the 
behaviour is not frequent enough or highly variable among 
individuals (Graham and Hampshire 2016). Similarly, 
electroencephalography, functional magnetic resonance 

imaging (fMRI) and positron emission tomography (PET) 
have gathered great attention in the last couple of years 
regarding its ability to identify specific areas of the brain 
that become activated during a painful experience.

A different approach to obtain outcome measures is 
the use of methods of quantitative sensory testing (QST), 
which is a diagnostic tool that allows determining the 
sensitive perception evoked in response to a defined sen-
sory stimulus. QST has been extensively used in human 
and rodents. The sensory modalities include small fibre 
sensory function, such as thermal detection/pain threshold 
and pinprick sensitivity, and large fibre sensory function, 
such as mechanical and vibration detection thresholds 
(Themistocleous et al 2018).

In summary, animal pain testing faces at least six main 
criticisms (Mogil et al 2010). These criticism include: a) the 
exaggerated emphasis on endpoints as withdrawal reflexes 
as dependent measurement; b) the lack of evaluating states 
that accompany chronic pain as sequelae or other comor-
bidities; c) the fact that most models are highly artificial 
including the administration of inflammatory mediators 
and surgical nerve damage; d) most primary symptoms 
of human chronic pain are spontaneous; e) the mismatch 
in the epidemiological prevalence of chronic pain in the 
human population and the usual choices of animal models 
and f) differences in the standard design between animal 
experiments and human clinical trials (Vierck et al 2008, 
Vierck et al 2002, Brennan et al 1996, Scholz et al 2009, 
Rice et al 2008). 

NATURALLY OCCURRING PAIN MODELS

Naturally occurring diseases and painful conditions 
that affect animals might better reflect the complex ge-
netic, environmental and physiological variation present 
in humans (Kol et al 2015). Moreover, previous reports 
have strongly suggested the use of veterinary conditions 
as translational pain models (Lascelles et al 2018). A 
letter to the editor by Quessy (2010) in the prestigious 
The Journal of Pain mentioned at that time the urgency 
for a translational research agenda with a focus on natural 
diseases and validated, relevant outcome measures, sug-
gesting that clinical trials in animals with natural disease 
may improve the predictive veracity for drug candidate 
selection, praising the role of Veterinary Medicine. Even 
more, Kol et al (2015) proposed that companion animals 
would play an important role in defining translational 
medicine, suggesting the need for identifying naturally 
occurring diseases with potential for accelerating translation. 
Moreover, Kol et al (2015) and Lascelles (2018) go one step 
forward and suggest a new paradigm in drug testing and 
clinical trials, incorporating a II phase veterinary clinical 
trial between the preclinical research and human clinical 
trials. Nonetheless, this intermediate step would require 
an important change in the form in which traditional pain 
research has been performed over the years. These changes 
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would include experimental design (number of animals, 
replicability, reproducibility, among others) and ethical 
concerns that would limit large-scale studies. 

Interestingly, in the last 5-10 years, Veterinary Medicine 
has stepped forward and have responded to the challenge, 
identifying and better defining naturally occurring con-
ditions with potential translation, including the field of 
pain. Painful conditions commonly occur in veterinary 
patients including dogs and cats, horses, cattle, sheep, and 
swine. In most animals, these painful conditions develop 
naturally and usually over a long period of time, which 
better resembles the painful condition in human patients 
with chronic pain. A different asset to using translational 
pain models that occur naturally is the phylogenetical 
proximity between some of these species and humans 
(Obrien et al 2008, Hoeppner et al 2014). Lascelles et al 
(2018) mention that naturally occurring models may better 
reflect the complex genetic, environmental, temporal and 
physiological influences present in humans.

Some examples of painful conditions include tail docking 
(amputation), dehorning, castration, and lameness in cattle 
and sheep; osteoarthritis, denervation, chronic ligament 
injuries, and lumbar pain in horses; osteochondrosis, tail 
docking, castration in pigs; amputation, osteoarthritis, 
osteosarcoma, carcinoma, intervertebral disk disease, 
degenerative lumbosacral stenosis in dogs, and diabetic 
neuropathy, inflammatory mammary carcinoma, osteoar-
thritis, amputation, interstitial cystitis and inflammatory 
bowel disease in cats (Klink et al 2017). 

Nonetheless, scientific evidence discussing how 
these conditions could represent a translational approach 
has only been reported for feline interstitial cystitis 
(Buffington 2001), feline diabetes mellitus (Mizisin 
et al 2002), osteoarthritis (McCoy 2015) and various 
tumours in dogs (Peña et al 2003, Brown et al 2009) 
and cats (Pérez-Alenza et al 2004), lameness in dairy 
cattle and horses (Bustamante et al 2015, Meneses et al 
2018, Rodriguez et al 2018, Herzberg et al 2019), tail 
docking in dairy cows (Troncoso et al 2018). According 
to Klinck et al (2017), this relatively limited evidence 
could be indicative of the complexity in the design and 
interpretation of studies in which the number of recruit-
ed subjects is reduced. Additionally, as in experimental 
animal models, limitation exist in naturally occurring 
conditions, which confirms that predictive results should 
be analysed with caution. Nonetheless, we strongly believe 
these limitations represent an opportunity to develop 
novel research strategies, including the confirmation of 
previously described pathophysiological mechanisms 
using a genomic and proteomic approach.

Interestingly, the vast majority of the test used in 
experimental models have been evaluated in naturally 
occurring models, including thermal and mechanical 
thresholds, activity monitoring, operant testing, fMRI, 
PET and electroencephalography. Troncoso et al (2018) 
used a QST battery in order to confirm the presence of 

chronic pain in long-term tail docked dairy cows. Probably 
the most studied and well-defined translational model 
of chronic pain is companion animals’ osteoarthritis. 
Lascelles et al (2018) confirmed that spontaneous painful 
osteoarthritis in companion animals offers translational 
potential. 

Recently, Lascelles et al (2019) discussed the priorities 
and future research for measurement of chronic pain in 
companion animals. This interesting review concludes 
that improvements must be made in the development 
and standardisation of clinical metrology instruments, 
including partnering with owners; in better defining and 
evaluating health-related quality of life (HRQoL), in the 
measurement of animals that suffer chronic pain; advance 
in computational gait analysis instrumentation; further 
studies in QST methodology; advance in the definition 
of nociceptive withdrawal reflex in companion animals; 
obtain outcome measures for cancer pain and define the 
effect of placebo on outcome measures. Moreover, prelim-
inary findings should be taken with caution, considering 
that several of the concerns represented in traditional pain 
models could also be present in naturally occurring painful 
conditions. These considerations led to probably the most 
important conclusion: collaboration is the path forward in 
chronic pain diagnosing and management in both human 
and veterinary medicine. 

Finally, here we have described the current limitations 
of animal models of chronic pain and briefly explained how 
naturally occurring pain models could represent a trans-
lational approach. We consider that Veterinary Medicine 
must play an important role in the finding, development, 
confirmation and applicability of potential translational 
models that would help solve human and non-human 
animals’ medical conditions under the concepts of one 
health, one welfare and one pain. 
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