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Systematic review and meta-analysis of studies using animal models of neuropathic pain protocol Neuropathic pain is defined as a “pain caused by a lesion or disease of the somatosensory system” [1] and can result from diverse causes including diabetes, spinal cord injury and nerve trauma. Pain cannot be directly measured in non-human animals; however, many models of diseases or drug treatments known to induce neuropathic pain in humans have been developed. Such models are used to investigate the pathophysiology underlying the disease and to test novel therapies. For ease of reference these models will be referred to as ‘models of neuropathic pain’. These diverse models of neuropathic pain aim to recapitulate the myriad of causes, and the outcome measures used to assess hypersensitivity and efficacy of therapies vary significantly. The primary aim of this project is to use a systematic approach to establish a large dataset of experiments using models of neuropathic pain. These will include in different neuropathic pain paradigms and use different pharmacological treatments. We will generate empirical evidence to refine experimental design and to reduce the number of animals used. In this review the following animal models will be included; 1. drug-induced (anti-retroviral drug-induced, chemotherapeutic agent-induced, acrylamide-induced, chymopapaininduced and 5,7-dihydroxytryptamine (5,7-DHT)-induced) 2. disease-induced (herpes zoster-induced, human immunodeficiency virus (HIV)-induced, diabetes-induced; ethanolinduced; ethanol withdrawal-induced; hypoglycemia; vitamin B12 deficiency; syphilitic myelitis; epidural abscesses with spinal cord compression; degeneration of the spinal cord due to vitamin B12 deficiency; dysraphism; syringomyelia) 3. peripheral nerve trauma models a. physical trauma to the nerve (axotomy/transection, crush, ligation, constriction, compression, electrode, ischemia (as a result of compression)) or root/brachial plexus (rhizotomy, avulsion, constriction) or DRG (compression) b. non-physical injury to the nerve (radio frequency ablation, freezing, photochemical, pronase poisoning, Lysophosphatidylcholine (LPC), Lysophosphatidic acid (LPA), laser & erythrosin, ischemia (as a result of occlusion)) Where peripheral nerves include: sciatic nerve and its branches, median nerve, ulnar nerve, spinal nerve, infraorbital nerve saphenous nerve and roots include dorsal root and ventral roots. 4. spinal cord injury (compression, contusion, transection and hemisection, dorsal column injury; corticospinal tract injury, photochemically-induced ischemia; intraspinal injection of the AMPA/metabotropic receptor agonist quisqualic acid (QUIS)) or intraspinal injection of N-methyl-D-aspartate (NMDA))



Only models which are primarily neuropathic pain models with injury or disease of the somatosensory system will be included. We will exclude the following: cancer pain (e.g. cancer-induced bone pain and pancreatic cancer); osteoarthritis; fibromyalgia; cerebral abscesses; complex regional pain syndrome(e.g. ischemia/reperfusion injury on the hind limb using a tight fitting O-ring); non-compressive lumbar herniated intervertebral disc in which the DRG is exposed and transplanted with nucleus pulposus; DRG is exposed and transplanted with nucleus pulposus following incision of the epineurium; pancreatitis; colitis; cervical facet joint distraction (whiplash); post-operative pain (e.g. plantar incision); colorectal distension-induced visceral pain; kidney disease; tuberculosis; opioid-induced models (e.g. opioid-induced hyperalgesia, morphine withdrawal hyperalgesia, nociceptin-induced, dynorphin-induced); intraplantar injection of nerve growth factor; cyclophosphamide cystitis; allodynia and hyperalgesia evoked by intrathecal admin of Noc/OFQ; transient trigeminal ganglion ischemia; formalin; glycine antagonist strychnine; Complete Freund Adjuvant (CFA); sciatic inflammatory neuropathy (induced by perisciatic injection of zymosan); migraine headache; pyridoxine-induced neuropathy; zymosan-evoked; bilateral painful neuropathy induced by the unilateral antigen application to the sciatic nerve; venom-induced models (e.g. cobra venom); resiniferotoxin-induced pain; neuropathy induced by feeding animals with clioquinol; neuropathy induced by dichloroacetate exposure; ovariectomy-induced hyperalgesia; diabetes + CFA/formalin/fenvalerate; central pain syndrome induced by application of benzylpenicillin on the spinal cord; PGE2-induced neuropathy; lipopolysaccharides (LPS)-induced neuropathy; organophosphorus-induced delayed neuropathy (OPIDN) (e.g. induced by tri-ortho-cresyl phosphate (TOCP)); equine laminitis pain; models of multiple sclerosis (including Experimental Autoimmune Encephalomyelitis (EAE)); post-stroke central pain; postthoracotomy pain (fourth and fifth intercostal nerve ligation); experimental autoimmune neuritis (EAN) (an animal model of acute inflammatory demyelinating polyradiculoneuropathy (AIDP) that is the most common subtype of Guillain-Barre syndrome (GBS)); Charcot-Marie-Tooth disease type 1A and Controlled Cortical Impact. Objectives 1) to establish whether a test with a high burden of pain or distress might be replaced with one of lower impact 2) to establish whether multiple tests are necessary 3) to establish whether it is possible to identify tests which, because of the variance observed, require fewer animals 4) to establish whether the duration of experimentation may be shortened by comparing data reported from earlier and later time points 5) to assess the impact of post-operative analgesia on outcome 6) to assess the impact of internal and external validity of studies on reported outcome 7) to look for the presence of publication bias and identify the magnitude of this problem Inclusion Criteria -



Types of studies – whole animal models of neuropathic pain where behavioural outcomes are presented.



 Types of animals - whole animals excluding humans.  Characterisation- include studies which characterise animal models of neuropathic pain.  Pharmacological intervention- include studies which test a pharmacological intervention  Transgenic studies modelling neuropathic pain- include studies which use transgenic animals to model a disease associated with neuropathic pain e.g. diabetes.  Types of outcome measured: - Behavioural outcomes including (but not an exhaustive list) evoked behavioural outcomes (e.g. von Frey, Plantar Test (Hargreave’s Method) and thermal footplate); spontaneous behavioural outcomes (e.g. weight bearing difference, spontaneous foot lifting and burrowing); motor tests (e.g. rotarod); CatWalk method and complex behavioural outcomes (e.g. elevated plus maze, open field and conditioned place preference). Where graphs compare a pain model versus control we will extract the time point at which the behavioural change is most severe (i.e. the time point at which there is the largest difference between model and control). Where graphs compare a neuropathic pain model + treatment versus neuropathic pain model + vehicle we will extract the time point at which the drug is most effective (i.e. the time point at which there is the largest difference between treatment and control). - Animal welfare measures such as autotomy score - Anatomical outcomes - Electrophysiological outcomes (e.g. measures of peripheral or central activity) - Neurochemical outcomes (e.g. glial cell markers, c-Fos, CGRP and substance P)  Controlled studies- outcomes must be compared to a suitable control where the same animal cannot be used for both e.g. contralateral is not a suitable control for ipsilateral. Excluding -



Publications or abstracts without data



-



Multiple models presented as a single model e.g. HIV plus anti-retroviral drug.



-



Transgenic studies investigating the pathophysiology of neuropathic pain e.g. knock out animals which receive surgery to induce chronic constriction injury.



-



In vitro studies



-



Genomic studies (expression arrays etc)



-



Case reports



-



Any human studies



-



Letters and comments



-



Retrospective veterinary studies



-



Studies where treatment is given before neuropathic pain is induced (e.g. treatment given before CCI surgery).



-



Outcomes where co-treatments are given (e.g. Gabapentin + Tramadol). We are only extracting data where animals have been given a monotherapy.



Search strategy for identification of studies We will carry out a systematic search of 5 online databases (PubMed, Web of Science, Biosis Citation Index, Biosis Previews and Ovid Embase) to identify all in vivo studies of animal models of neuropathic pain. The following search terms will be used:



(neuropathic pain OR neuropathic OR allodynia OR neuralgic) OR ((neuropathy) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) OR ((shingles OR postherpetic OR herpes zoster OR varicella zoster OR herpetic OR herpes simplex virus) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) OR ((HIV OR human immunodeficiency virus) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) OR ((d4T OR antiretroviral OR anti-retroviral) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) OR ((streptozotocin OR diabetes OR diabetic) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) OR ((chemotherapy OR paclitaxel OR oxaliplatin OR taxol) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) OR (("nerve transection" OR "transection of nerve") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) OR ((contusion injury OR hemisection OR dorsal column injury OR corticospinal tract injury OR complete transection OR spinal cord injury) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) OR ((nerve compression) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) OR ((nerve injury) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) OR ((nerve ligation) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) OR (("chronic constriction injury" OR "chronic constrictive injury") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) Limit: other animals. Amendment November 2015 The specific search terms used in each individual database are detailed in Appendix 1. Additionally, we will attempt to include unpublished data reporting the use of gabapentin, in the first instance, in models of neuropathic pain from pharmaceutical companies. The publications will be screened to remove duplicates, reviews, case reports and retrospective studies. Reviews will be kept in a separate folder to be check for additional studies. The included publications will be divided according to the type of neuropathic pain model being studied e.g. chemotherapeutic agent-induced, sciatic nerve chronic constriction injury, herpes zoster-induced etc. and data will be extracted from publications one model at a time. If a publication includes more than one model type the data will be entered and this will be recorded in a field in the database. Methods of the review Risk of bias assessment – Study quality will be assessed against a checklist comprising (i) publication in peer-reviewed journal, (ii) randomisation to treatment or control, (iii) allocation concealment; (iv) blinded assessment of outcome, (v) statement of sample size calculation, (vi) statement of compliance with animal welfare regulations, and (vii) statement regarding possible conflicts of interest. Studies will be awarded one point for each item they report. We will also measure the quality of these domains via the modified form of the Jadad quality scoring tool [2]. The modified Jadad scoring tool will award a point for those studies which report (i) randomisation, (ii) blinding of animal allocation, (iii) blinding of assessment of outcome, (iv) a description of dropouts, and (v) a description of a power calculation. Additional points are given if the methods for randomisation (vi) blinding of animal allocation (vii) and blinding of assessment of outcome (viii) are described and an



additional point if the (viii) methods and assumptions for a power calculation are described. Points will be deducted if the methods of randomisation or blinding are inappropriate or unclear or an inappropriate power calculation is described. Additionally, we will extract data on the animal welfare regulations that publications reported following i.e. institutional guidelines or International Association for the Study of Pain (IASP) guidelines or both. Data Extraction – For a study to be included a behavioural assessment must have been carried out in the experiment. From each source we will identify individual comparisons where outcome is measured in a group of neuropathic pain animals and compared with outcome in a control group at specified times. Control groups will be defined as; animals that have not received the surgery or agent used to induce pain, for characterisation experiments; animals that have not received the drug treatment, for drug studies and wild-type animals, for transgenic studies. For each comparison reported we will extract data for number per group, mean outcome and its standard deviation. Where data are only given graphically in publications we will estimate values by measurement from graphs using Universal Desktop Ruler software. We will also collect other relevant data including the time of outcome measurement and the animal model of neuropathic pain used, as well as the individual terms of the methodological quality assessment checklist detailed below. We will extract specific details on the neuropathic pain model including duration of model and latest time point measured. From each source we will identify: 1) Characteristics of neuropathic pain model: species, strain, sex, age, weight, injury induction method, site of induction, anaesthetic used during surgery and type of sham model used. 2) Characteristics of experiment: animal husbandry and outcome assessment details. 3) Timings: time after induction of injury to sacrifice plus time interval between induction of injury and outcome assessment. 4) The outcomes assessed: Behavioural outcomes: e.g. evoked responses (e.g. von Frey thresholds, and response to thermal footplate), spontaneous responses (e.g. weight bearing difference between hind limbs and spontaneous foot lifting duration), motor responses (e.g. latency to fall from the rotarod) and complex responses (e.g. exploratory behaviour on the elevated plus maze or open field and time spent in compartments in conditioned place preference), Histological outcomes in the brain, spinal cord, dorsal root ganglia, peripheral nerves and skin: e.g. expression of markers of; glial cells, C-fos, p38alpha/beta, substance P, NMDA receptor subunits and CB1/CB2 receptors. Electrophysiological outcomes: e.g. activity in dorsal horn neurons and size of receptive field. 5) In studies using histology, number and size of sections, stains used. 6) If n numbers are given as a range the most conservative estimate will be extracted, e.g. n=6-12 entered n=6. Amendment November 2015 7) To assess for the presence of attrition, we will extract the number of animals in the methods and results section for each experiment. We will also extract whether any discrepancy between these two numbers are explained or not. This will allow us to code each experiment as: Unclear, Matched or Attrition. Analysis – Data will be aggregated using weighted mean difference random effects meta-analysis performed within the CAMARADES analysis package using Microsoft Access. Where a single control



group serves multiple treatment groups, the size of the control group entered to the meta-analysis will be adjusted by division by the number of treatment groups served. Stratified meta-analysis will be performed according to therapeutic drug dose; time of administration; study quality; components of study quality checklist; presence of co-treatments; type of animal model; species and gender of animal used; outcome measure used; and interval to quantification of outcome. We plan to analyse rats versus mice separately. Meta-regression techniques will be used to compare findings from studies where different outcomes have been measured in the same cohort of animals. This will provide evidence to establish whether less noxious tests are as predictive as more severe alternatives and whether a test with a high burden of pain or distress might be replaced with one of lower impact. Additionally, such analyses will allow us to establish whether multiple tests are necessary. Secondary analyses will be performed to provide precise estimates of the variance of different outcome measures allowing robust sample size calculations to be performed and reported. This analysis will establish whether it is possible to identify tests which, because of the variance observed, require fewer animals. Meta-regression techniques will be used to compare the data reported at earlier time points with those at later time points to refine the duration of experiments. Similarly, we will compare various post-operative analgesia regimens in animal models to determine if it is possible to use robust pain relief and only cease this during the window of outcome assessment. To look for the presence of, and quantify the magnitude of, publication bias in the neuropathic pain literature using trim-and-fill analyses. As the unpublished data that we get from Industry will not be the full dataset in addition to the conventional publication bias analysis that we perform, we will perform "trim and fill" analysis on the subset of data provided by industry to assess " declaration bias". Amendment November 2015 To assess for attrition bias, we will determine if there is an association between effect size and category of attrition reporting (Unclear, Matched or Attrition categories). Effect sizes will be calculated using Cohen’s d and statistically compared across groups and between papers and explained versus unexplained attrition using Fisher’s exact X2 test.



Amendments January 2014 Models to exclude -



Cerebral abscesses; kidney disease; tuberculosis; venom-induced models (e.g. cobra venom); resiniferotoxin-induced pain; neuropathy induced by feeding animals with clioquinol; neuropathy induced by dichloroacetate exposure; ovariectomy-induced hyperalgesia; diabetes + CFA/formalin/fenvalerate; central pain syndrome induced by application of benzylpenicillin on the spinal cord; PGE2-induced neuropathy; lipopolysaccharides (LPS)-induced neuropathy; organophosphorus-induced delayed neuropathy (OPIDN) (e.g. induced by tri-ortho-cresyl phosphate (TOCP)); equine laminitis pain; models of multiple sclerosis (including Experimental Autoimmune Encephalomyelitis (EAE)); post-stroke central pain; postthoracotomy pain (fourth and fifth intercostal nerve ligation); experimental autoimmune neuritis (EAN) (an animal model of acute inflammatory demyelinating polyradiculoneuropathy



(AIDP) that is the most common subtype of Guillain-Barre syndrome (GBS)); Charcot-Marie Tooth disease type 1A and Controlled Cortical Impact; Bilateral cervical facet joint distraction Models to include -



Ethanol withdrawal-induced; hypoglycemia; Lysophosphatidic acid (LPA) injury to the nerve.



Additional inclusion criteria -



Behavioural data of pain-related outcomes must be presented.



Additional exclusion criteria -



Publications or abstracts without data.



-



Where multiple models are presented as a single model.



-



Studies where treatment is given before neuropathic pain is induced (e.g. treatment given before CCI surgery).



-



Outcomes where co-treatments are given (e.g. Gabapentin + Tramadol). We are only extracting data where animals have been given a monotherapy.



Data extraction -



From graphs comparing neuropathic pain model versus control we will extract the time point at which the behavioural/sensory change is most severe (i.e. the time point at which there is the largest difference between model and control).



-



For graphs comparing neuropathic pain model + treatment versus neuropathic pain model + vehicle we will extract the time point at which the drug is most effective (i.e. the time point at which there is the largest difference between treatment and control).



-



Autotomy score will not be classed as a pain-related outcome measure but will be recorded as an animal welfare measure.



-



We will extract specific details on the neuropathic pain model including duration of model and latest time point measured.



Amendment May 2014 Models to exclude Thrombus-induced ischemic pain Amendment to search November 2015 The original search was carried out September 2012. To ensure that datasets are up-to-date for publication we decided to re-run and update our search using the same terms on the 18/12/15. In the updated search: -



PubMed was searched by limiting the date range from 01/09/2012-18/11/2015.



-



Web of Science was searched using Core Collection and Biosis Citation Index. Biosis Previews could not be searched as it no longer exists. The date range could not be limited by month therefore the search was limited from 2012-2015. All identified references were exported to Endnote and the publications published January 2012-August 2012 were manually deleted.



-



Ovid Embase was searched using the updated Embase animal study filter (1) (Appendix 2) and limited by date range 01/09/2012-18/11/2015.



Appendix 1 PubMed 1) ("neuropathic pain" OR neuropathic OR allodynia OR neuralgic) 2) ("chronic constriction injury" OR "chronic constrictive injury") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 3) (nerve ligation) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 4) (nerve injury) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 5) (nerve compression) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 6) (contusion injury OR hemisection OR dorsal column injury OR corticospinal tract injury OR complete transection OR spinal cord injury) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 7) ("nerve transection" OR "transection of nerve") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 8) (chemotherapy[tiab] OR paclitaxel OR oxaliplatin OR taxol) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 9) (streptozotocin OR diabetes [tiab] OR diabetic) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 10) (d4T OR antiretroviral OR anti-retroviral) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 11) (HIV[tiab] OR human immunodeficiency virus[tiab]) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 12) (shingles[tiab] OR postherpetic[tiab] OR herpes zoster[tiab] OR varicella zoster[tiab] OR herpetic[tiab] OR herpes simplex virus[tiab]) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 13) (bone cancer[MeSH] OR bone cancer[tiab] OR cancer of the bone[tiab] OR osteosarcoma[tiab]) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 14) (neuropathy) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia) 15) (#1) OR #2) OR #3) OR #4) OR #5) OR #6) OR #7) OR #8) OR #9) OR #10) OR #11) OR #12) OR #13) OR #14)) 16) ((“animal experimentation”[MeSH Terms] OR “models, animal”[MeSH Terms] OR “invertebrates”[MeSH Terms] OR “Animals”[Mesh:noexp] OR “animal population groups”[MeSH Terms] OR “chordata”[MeSH Terms:noexp] OR “chordata, nonvertebrate”[MeSH Terms] OR “vertebrates”[MeSH Terms:noexp] OR “amphibians”[MeSH Terms] OR “birds”[MeSH Terms] OR “fishes”[MeSH Terms] OR “reptiles”[MeSH Terms] OR “mammals”[MeSH Terms:noexp] OR “primates”[MeSH Terms:noexp] OR “artiodactyla”[MeSH Terms] OR “carnivora”[MeSH Terms] OR “cetacea”[MeSH Terms] OR “chiroptera”[MeSH Terms] OR “elephants”[MeSH Terms] OR “hyraxes”[MeSH Terms] OR “insectivora”[MeSH Terms] OR “lagomorpha”[MeSH Terms] OR “marsupialia”[MeSH Terms] OR “monotremata”[MeSH Terms] OR “perissodactyla”[MeSH Terms] OR “rodentia”[MeSH Terms] OR “scandentia”[MeSH Terms] OR “sirenia”[MeSH Terms] OR “xenarthra”[MeSH Terms] OR “haplorhini”[MeSH Terms:noexp] OR “strepsirhini”[MeSH Terms] OR “platyrrhini”[MeSH Terms] OR “tarsii”[MeSH Terms] OR “catarrhini”[MeSH Terms:noexp] OR “cercopithecidae”[MeSH Terms] OR “hylobatidae”[MeSH Terms] OR “hominidae”[MeSH Terms:noexp] OR “gorilla gorilla”[MeSH Terms] OR “pan paniscus”[MeSH Terms] OR “pan troglodytes”[MeSH Terms] OR “pongo pygmaeus”[MeSH Terms]) OR ((animals[tiab] OR animal[tiab] OR mice[Tiab] OR mus[Tiab] OR mouse[Tiab] OR murine[Tiab] OR woodmouse[tiab] OR rats[Tiab] OR rat[Tiab] OR murinae[Tiab] OR muridae[Tiab] OR cottonrat[tiab] OR cottonrats[tiab] OR hamster[tiab] OR hamsters[tiab] OR cricetinae[tiab] OR rodentia[Tiab] OR rodent[Tiab] OR rodents[Tiab] OR pigs[Tiab] OR pig[Tiab] OR swine[tiab] OR swines[tiab] OR piglets[tiab] OR piglet[tiab] OR boar[tiab] OR boars[tiab] OR “sus scrofa”[tiab] OR ferrets[tiab] OR ferret[tiab] OR polecat[tiab] OR polecats[tiab] OR “mustela putorius”[tiab] OR “guinea pigs”[Tiab] OR “guinea pig”[Tiab] OR cavia[Tiab] OR callithrix[Tiab]



OR marmoset[Tiab] OR marmosets[Tiab] OR cebuella[Tiab] OR hapale[Tiab] OR octodon[Tiab] OR chinchilla[Tiab] OR chinchillas[Tiab] OR gerbillinae[Tiab] OR gerbil[Tiab] OR gerbils[Tiab] OR jird[Tiab] OR jirds[Tiab] OR merione[Tiab] OR meriones[Tiab] OR rabbits[Tiab] OR rabbit[Tiab] OR hares[Tiab] OR hare[Tiab] OR diptera[Tiab] OR flies[Tiab] OR fly[Tiab] OR dipteral[Tiab] OR drosophila[Tiab] OR drosophilidae[Tiab] OR cats[Tiab] OR cat[Tiab] OR carus[Tiab] OR felis[Tiab] OR nematoda[Tiab] OR nematode[Tiab] OR nematodes[Tiab] OR sipunculida[Tiab] OR dogs[Tiab] OR dog[Tiab] OR canine[Tiab] OR canines[Tiab] OR canis[Tiab] OR sheep[Tiab] OR sheeps[Tiab] OR mouflon[Tiab] OR mouflons[Tiab] OR ovis[Tiab] OR goats[Tiab] OR goat[Tiab] OR capra[Tiab] OR capras[Tiab] OR rupicapra[Tiab] OR rupicapras[Tiab] OR chamois[Tiab] OR haplorhini[Tiab] OR monkey[Tiab] OR monkeys[Tiab] OR anthropoidea[Tiab] OR anthropoids[Tiab] OR saguinus[Tiab] OR tamarin[Tiab] OR tamarins[Tiab] OR leontopithecus[Tiab] OR hominidae[Tiab] OR ape[Tiab] OR apes[Tiab] OR “pan paniscus”[Tiab] OR bonobo[Tiab] OR bonobos[Tiab] OR “pan troglodytes”[Tiab] OR gibbon[Tiab] OR gibbons[Tiab] OR siamang[Tiab] OR siamangs[Tiab] OR nomascus[Tiab] OR symphalangus[Tiab] OR chimpanzee[Tiab] OR chimpanzees[Tiab] OR prosimian[Tiab] OR prosimians[Tiab] OR “bush baby”[Tiab] OR bush babies[Tiab] OR galagos[Tiab] OR galago[Tiab] OR pongidae[Tiab] OR gorilla[Tiab] OR gorillas[Tiab] OR “pongo pygmaeus”[Tiab] OR orangutan[Tiab] OR orangutans[Tiab] OR lemur[Tiab] OR lemurs[Tiab] OR lemuridae[Tiab] OR horse[Tiab] OR horses[Tiab] OR equus[Tiab] OR cow[Tiab] OR calf[Tiab] OR bull[Tiab] OR chicken[Tiab] OR chickens[Tiab] OR gallus[Tiab] OR quail[Tiab] OR bird[Tiab] OR birds[Tiab] OR quails[Tiab] OR poultry[Tiab] OR poultries[Tiab] OR fowl[Tiab] OR fowls[Tiab] OR reptile[Tiab] OR reptilia[Tiab] OR reptiles[Tiab] OR snakes[Tiab] OR snake[Tiab] OR lizard[Tiab] OR lizards[Tiab] OR alligator[Tiab] OR alligators[Tiab] OR crocodile[Tiab] OR crocodiles[Tiab] OR turtle[Tiab] OR turtles[Tiab] OR amphibian[Tiab] OR amphibians[Tiab] OR amphibia[Tiab] OR frog[Tiab] OR frogs[Tiab] OR bombina[Tiab] OR salientia[Tiab] OR toad[Tiab] OR toads[Tiab] OR “epidalea calamita”[Tiab] OR salamander[Tiab] OR salamanders[Tiab] OR eel[Tiab] OR eels[Tiab] OR fish[Tiab] OR fishes[Tiab] OR pisces[Tiab] OR catfish[Tiab] OR catfishes[Tiab] OR siluriformes[Tiab] OR arius[Tiab] OR heteropneustes[Tiab] OR sheatfish[Tiab] OR perch[Tiab] OR perches[Tiab] OR percidae[Tiab] OR perca[Tiab] OR trout[Tiab] OR trouts[Tiab] OR char[Tiab] OR chars[Tiab] OR salvelinus[Tiab] OR minnow[Tiab] OR cyprinidae[Tiab] OR carps[Tiab] OR carp[Tiab] OR zebrafish[Tiab] OR zebrafishes[Tiab] OR goldfish[Tiab] OR goldfishes[Tiab] OR guppy[Tiab] OR guppies[Tiab] OR chub[Tiab] OR chubs[Tiab] OR tinca[Tiab] OR barbels[Tiab] OR barbus[Tiab] OR pimephales[Tiab] OR promelas[Tiab] OR “poecilia reticulata”[Tiab] OR mullet[Tiab] OR mullets[Tiab] OR eel[Tiab] OR eels[Tiab] OR seahorse[Tiab] OR seahorses[Tiab] OR mugil curema[Tiab] OR atlantic cod[Tiab] OR shark[Tiab] OR sharks[Tiab] OR catshark[Tiab] OR anguilla[Tiab] OR salmonid[Tiab] OR salmonids[Tiab] OR whitefish[Tiab] OR whitefishes[Tiab] OR salmon[Tiab] OR salmons[Tiab] OR sole[Tiab] OR solea[Tiab] OR lamprey[Tiab] OR lampreys[Tiab] OR pumpkinseed[Tiab] OR sunfish[Tiab] OR sunfishes[Tiab] OR tilapia[Tiab] OR tilapias[Tiab] OR turbot[Tiab] OR turbots[Tiab] OR flatfish[Tiab] OR flatfishes[Tiab] OR sciuridae[Tiab] OR squirrel[Tiab] OR squirrels[Tiab] OR chipmunk[Tiab] OR chipmunks[Tiab] OR suslik[Tiab] OR susliks[Tiab] OR vole[Tiab] OR voles[Tiab] OR lemming[Tiab] OR lemmings[Tiab] OR muskrat[Tiab] OR muskrats[Tiab] OR lemmus[Tiab] OR otter[Tiab] OR otters[Tiab] OR marten[Tiab] OR martens[Tiab] OR martes[Tiab] OR weasel[Tiab] OR badger[Tiab] OR badgers[Tiab] OR ermine[Tiab] OR mink[Tiab] OR minks[Tiab] OR sable[Tiab] OR sables[Tiab] OR gulo[Tiab] OR gulos[Tiab] OR wolverine[Tiab] OR wolverines[Tiab] OR mustela[Tiab] OR llama[Tiab] OR llamas[Tiab] OR alpaca[Tiab] OR alpacas[Tiab] OR camelid[Tiab] OR camelids[Tiab] OR guanaco[Tiab] OR guanacos[Tiab] OR chiroptera[Tiab] OR chiropteras[Tiab] OR bat[Tiab] OR bats[Tiab] OR fox[Tiab] OR foxes[Tiab] OR iguana[Tiab] OR iguanas[Tiab] OR xenopus laevis[Tiab] OR parakeet[Tiab] OR parakeets[Tiab] OR parrot[Tiab] OR parrots[Tiab] OR donkey[Tiab] OR donkeys[Tiab] OR mule[Tiab] OR mules[Tiab] OR zebra[Tiab] OR zebras[Tiab] OR shrew[Tiab] OR shrews[Tiab] OR bison[Tiab] OR bisons[Tiab] OR buffalo[Tiab] OR buffaloes[Tiab] OR deer[Tiab] OR deers[Tiab] OR bear[Tiab] OR bears[Tiab] OR panda[Tiab] OR pandas[Tiab] OR “wild



hog”[Tiab] OR “wild boar”[Tiab] OR fitchew[Tiab] OR fitch[Tiab] OR beaver[Tiab] OR beavers[Tiab] OR jerboa[Tiab] OR jerboas[Tiab] OR capybara[Tiab] OR capybaras[Tiab]) NOT medline[sb])) 17) (#15) AND #16))



Web of Science 1) TS= ("neuropathic pain" OR neuropathic OR allodynia OR neuralgic) 2) TS= (("chronic constriction injury" OR "chronic constrictive injury") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 3) TS= (("nerve ligation") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 4) TS= (("nerve injury") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 5) TS= (("nerve compression") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 6) TS= (("contusion injury" OR hemisection OR “dorsal column injury” OR “corticospinal tract injury” OR “complete transection” OR “spinal cord injury”) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 7) TS= (("nerve transection" OR "transection of nerve") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 8) TS= ((chemotherapy OR paclitaxel OR oxaliplatin) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 9) TS= ((streptozotocin OR diabetes OR diabetic) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 10) TS= ((d4T OR antiretroviral OR anti-retroviral) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 11) TS= ((HIV OR "human immunodeficiency virus") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 12) TS= ((shingles OR postherpetic OR "herpes zoster" OR "varicella zoster" OR herpetic OR "herpes simplex virus") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 13) TS= (("bone cancer" OR "cancer of the bone" OR CIBP OR "cancer-induced bone pain" OR osteocarcoma) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 14) TS= ((neuropathy) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 15) (#1) OR #2) OR #3) OR #4) OR #5) OR #6) OR #7) OR #8) OR #9) OR #10) OR #11) OR #12) OR #13) OR #14)) 16) TS= ((“animal experimentation” OR “models, animal” OR “invertebrates” OR “Animals” OR “animal population groups” OR “chordata” OR “chordata, nonvertebrate” OR “vertebrates” OR “amphibians” OR “birds” OR “fishes” OR “reptiles” OR “mammals” OR “primates” OR “artiodactyla” OR “carnivora” OR “cetacea” OR “chiroptera” OR “elephants” OR “hyraxes” OR “insectivora” OR “lagomorpha” OR “marsupialia” OR “monotremata” OR “perissodactyla” OR “rodentia” OR “scandentia” OR “sirenia” OR “xenarthra” OR “haplorhini” OR “strepsirhini” OR “platyrrhini” OR “tarsii” OR “catarrhini” OR “cercopithecidae” OR “hylobatidae” OR “hominidae” OR “gorilla gorilla” OR “pan paniscus” OR “pan troglodytes” OR “pongo pygmaeus”) OR (animals OR animal OR mice OR mus OR mouse OR murine OR woodmouse OR rats OR rat OR murinae OR muridae OR cottonrat OR cottonrats OR hamster OR hamsters OR cricetinae OR rodentia OR rodent OR rodents OR pigs OR pig OR swine OR swines OR piglets OR piglet OR boar OR boars OR “sus scrofa” OR ferrets OR ferret OR polecat OR polecats OR “mustela putorius” OR “guinea pigs” OR “guinea pig” OR cavia OR callithrix OR marmoset OR marmosets OR cebuella OR hapale OR octodon OR chinchilla OR chinchillas OR gerbillinae OR gerbil OR gerbils OR jird OR jirds OR merione OR meriones OR rabbits OR rabbit OR hares OR hare OR diptera OR flies OR fly OR dipteral OR drosophila OR drosophilidae OR cats OR cat OR carus OR felis OR nematoda OR nematode OR nematodes OR sipunculida OR dogs OR dog OR canine OR canines OR canis OR sheep OR sheeps OR mouflon OR mouflons OR ovis OR goats OR goat OR capra OR capras OR rupicapra OR rupicapras OR chamois OR haplorhini OR monkey OR monkeys OR anthropoidea OR anthropoids OR saguinus OR tamarin OR tamarins OR leontopithecus OR hominidae OR ape OR apes OR “pan paniscus” OR bonobo OR bonobos OR “pan troglodytes” OR gibbon OR gibbons OR siamang OR siamangs OR nomascus OR symphalangus OR chimpanzee OR chimpanzees OR prosimian OR prosimians OR “bush baby” OR bush babies OR galagos OR galago OR pongidae OR gorilla OR gorillas OR “pongo pygmaeus” OR orangutan OR orangutans OR lemur OR lemurs OR lemuridae OR horse OR horses OR equus OR cow OR calf OR bull OR



chicken OR chickens OR gallus OR quail OR bird OR birds OR quails OR poultry OR poultries OR fowl OR fowls OR reptile OR reptilia OR reptiles OR snakes OR snake OR lizard OR lizards OR alligator OR alligators OR crocodile OR crocodiles OR turtle OR turtles OR amphibian OR amphibians OR amphibia OR frog OR frogs OR bombina OR salientia OR toad OR toads OR “epidalea calamita” OR salamander OR salamanders OR eel OR eels OR fish OR fishes OR pisces OR catfish OR catfishes OR siluriformes OR arius OR heteropneustes OR sheatfish OR perch OR perches OR percidae OR perca OR trout OR trouts OR char OR chars OR salvelinus OR minnow OR cyprinidae OR carps OR carp OR zebrafish OR zebrafishes OR goldfish OR goldfishes OR guppy OR guppies OR chub OR chubs OR tinca OR barbels OR barbus OR pimephales OR promelas OR “poecilia reticulata” OR mullet OR mullets OR eel OR eels OR seahorse OR seahorses OR mugil curema OR atlantic cod OR shark OR sharks OR catshark OR anguilla OR salmonid OR salmonids OR whitefish OR whitefishes OR salmon OR salmons OR sole OR solea OR lamprey OR lampreys OR pumpkinseed OR sunfish OR sunfishes OR tilapia OR tilapias OR turbot OR turbots OR flatfish OR flatfishes OR sciuridae OR squirrel OR squirrels OR chipmunk OR chipmunks OR suslik OR susliks OR vole OR voles OR lemming OR lemmings OR muskrat OR muskrats OR lemmus OR otter OR otters OR marten OR martens OR martes OR weasel OR badger OR badgers OR ermine OR mink OR minks OR sable OR sables OR gulo OR gulos OR wolverine OR wolverines OR mustela OR llama OR llamas OR alpaca OR alpacas OR camelid OR camelids OR guanaco OR guanacos OR chiroptera OR chiropteras OR bat OR bats OR fox OR foxes OR iguana OR iguanas OR xenopus laevis OR parakeet OR parakeets OR parrot OR parrots OR donkey OR donkeys OR mule OR mules OR zebra OR zebras OR shrew OR shrews OR bison OR bisons OR buffalo OR buffaloes OR deer OR deers OR bear OR bears OR panda OR pandas OR “wild hog” OR “wild boar” OR fitchew OR fitch OR beaver OR beavers OR jerboa OR jerboas OR capybara OR capybaras)) 17) (#15) AND #16)) Refined by: [excluding] Document Types= (EDITORIAL MATERIAL OR BOOK CHAPTER OR BIOGRAPHICAL ITEM OR REVIEW OR NOTE OR LETTER OR NEWS ITEM). BIOSIS Previews 1) TS= ("neuropathic pain" OR neuropathic OR allodynia OR neuralgic) 2) TS= (("chronic constriction injury" OR "chronic constrictive injury") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 3) TS= (("nerve ligation") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 4) TS= (("nerve injury") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 5) TS= (("nerve compression") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 6) TS= (("contusion injury" OR hemisection OR “dorsal column injury” OR “corticospinal tract injury” OR “complete transection” OR “spinal cord injury”) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 7) TS= (("nerve transection" OR "transection of nerve") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 8) TS= ((chemotherapy OR paclitaxel OR oxaliplatin) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 9) TS= ((streptozotocin OR diabetes OR diabetic) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 10) TS= ((d4T OR antiretroviral OR anti-retroviral) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 11) TS= ((HIV OR "human immunodeficiency virus") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 12) TS= ((shingles OR postherpetic OR "herpes zoster" OR "varicella zoster" OR herpetic OR "herpes simplex virus") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 13) TS= (("bone cancer" OR "cancer of the bone" OR CIBP OR "cancer-induced bone pain" OR osteocarcoma) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 14) TS= ((neuropathy) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 15) (#1) OR #2) OR #3) OR #4) OR #5) OR #6) OR #7) OR #8) OR #9) OR #10) OR #11) OR #12) OR #13) OR #14)) 16) (#15) AND Taxa Notes=(Nonhuman Mammals OR Nonhuman Primates OR Nonhuman Vertebrates)



Refined by: Document Types= (ARTICLE OR MEETING PAPER OR TECHNICAL REPORT OR MEETING OR REPRINT OR THESIS DISSERTATION) Biosis Citation Index 1) TS= ("neuropathic pain" OR neuropathic OR allodynia OR neuralgic) 2) TS= (("chronic constriction injury" OR "chronic constrictive injury") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 3) TS= (("nerve ligation") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 4) TS= (("nerve injury") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 5) TS= (("nerve compression") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 6) TS= (("contusion injury" OR hemisection OR “dorsal column injury” OR “corticospinal tract injury” OR “complete transection” OR “spinal cord injury”) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 7) TS= (("nerve transection" OR "transection of nerve") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 8) TS= ((chemotherapy OR paclitaxel OR oxaliplatin) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 9) TS= ((streptozotocin OR diabetes OR diabetic) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 10) TS= ((d4T OR antiretroviral OR anti-retroviral) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 11) TS= ((HIV OR "human immunodeficiency virus") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 12) TS= ((shingles OR postherpetic OR "herpes zoster" OR "varicella zoster" OR herpetic OR "herpes simplex virus") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 13) TS= (("bone cancer" OR "cancer of the bone" OR CIBP OR "cancer-induced bone pain" OR osteocarcoma) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 14) TS= ((neuropathy) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 15) (#1) OR #2) OR #3) OR #4) OR #5) OR #6) OR #7) OR #8) OR #9) OR #10) OR #11) OR #12) OR #13) OR #14)) 16) (#15) AND Taxa Notes=(Nonhuman Mammals OR Nonhuman Primates OR Nonhuman Vertebrates) Refined by: [excluding] Document Types=(BOOK OR LETTER OR BOOK CHAPTER OR PATEN EMBASE: Limit to embase. 1) (neuropathic pain/ OR neuropathic OR allodynia OR neuralgic) 2) ((chronic constriction injury/ OR chronic constrictive injury/) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 3) ((nerve ligation/) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 4) ((nerve injury/) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 5) ((nerve compression/) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 6) ((contusion injury/ OR hemisection OR dorsal column injury/ OR corticospinal tract injury/ OR complete transection/ OR spinal cord injury/) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 7) (("nerve transection" OR "transection of nerve") AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 8) ((chemotherapy OR paclitaxel OR oxaliplatin) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 9) ((streptozotocin OR diabetes OR diabetic) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 10) ((d4T OR antiretroviral OR anti-retroviral) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia))



11) ((HIV OR human immunodeficiency virus/) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 12) ((shingles OR postherpetic OR herpes zoster/ OR varicella zoster/ OR herpetic OR herpes simplex virus/) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 13) ((bone cancer/ OR cancer of the bone/ OR CIBP OR cancer-induced bone pain/ OR osteocarcoma) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 14) ((neuropathy) AND (pain OR analgesia OR analgesic OR allodynia OR neuralgia)) 15) (#1) OR #2) OR #3) OR #4) OR #5) OR #6) OR #7) OR #8) OR #9) OR #10) OR #11) OR #12) OR #13) OR #14)) 16) AND exp animal experiment/ OR exp animal model/ OR exp animal/ OR exp chordata/ OR exp experimental animal/ OR exp transgenic animal/ OR exp male animal/ OR exp female animal/ OR exp juvenile animal/ OR vertebrate/ OR exp fish/ OR exp amphibia/ OR exp reptile/ OR exp bird/ OR mammal/ OR exp hyrax/ OR exp marsupial/ OR exp monotremate/ OR exp scandentia/ OR placental mammals/ OR exp bat/ OR exp carnivora/ OR exp cetacea/ OR exp edentata/ OR exp elephant/ OR exp insectivora/ OR exp lagomorph/ OR exp rodent/ OR exp sirenia/ OR exp ungulate/ OR primate/ OR exp prosimian/ OR haplorhini/ OR exp tarsiiform/ OR simian/ OR exp platyrrhini/ OR catarrhini/ OR exp cercopithecidae/ OR ape/ OR exp hylobatidae/ OR hominid/ OR exp chimpanzee/ OR exp gorilla/ OR exp orang utan/ OR (animal OR animals OR pisces OR fish OR fishes OR catfish OR catfishes OR sheatfish OR silurus OR arius OR heteropneustes OR clarias OR gariepinus OR fathead minnow OR fathead minnows OR pimephales OR promelas OR cichlidae OR trout OR trouts OR char OR chars OR salvelinus OR salmo OR oncorhynchus OR guppy OR guppies OR millionfish OR poecilia OR goldfish OR goldfishes OR carassius OR auratus OR mullet OR mullets OR mugil OR curema OR shark OR sharks OR cod OR cods OR gadus OR morhua OR carp OR carps OR cyprinus OR carpio OR killifish OR eel OR eels OR anguilla OR zander OR sander OR lucioperca OR stizostedion OR turbot OR turbots OR psetta OR flatfish OR flatfishes OR plaice OR pleuronectes OR platessa OR tilapia OR tilapias OR oreochromis OR sarotherodon OR common sole OR dover sole OR solea OR zebrafish OR zebrafishes OR danio OR rerio OR seabass OR dicentrarchus OR labrax OR morone OR lamprey OR lampreys OR petromyzon OR pumpkinseed OR pumpkinseeds OR lepomis OR gibbosus OR herring OR clupea OR harengus OR amphibia OR amphibian OR amphibians OR anura OR salientia OR frog OR frogs OR rana OR toad OR toads OR bufo OR xenopus OR laevis OR bombina OR epidalea OR calamita OR salamander OR salamanders OR newt OR newts OR triturus OR reptilia OR reptile OR reptiles OR bearded dragon OR pogona OR vitticeps OR iguana OR iguanas OR lizard OR lizards OR anguis fragilis OR turtle OR turtles OR snakes OR snake OR aves OR bird OR birds OR quail OR quails OR coturnix OR bobwhite OR colinus OR virginianus OR poultry OR poultries OR fowl OR fowls OR chicken OR chickens OR gallus OR zebra finch OR taeniopygia OR guttata OR canary OR canaries OR serinus OR canaria OR parakeet OR parakeets OR grasskeet OR parrot OR parrots OR psittacine OR psittacines OR shelduck OR tadorna OR goose OR geese OR branta OR leucopsis OR woodlark OR lullula OR flycatcher OR ficedula OR hypoleuca OR dove OR doves OR geopelia OR cuneata OR duck OR ducks OR greylag OR graylag OR anser OR harrier OR circus pygargus OR red knot OR great knot OR calidris OR canutus OR godwit OR limosa OR lapponica OR meleagris OR gallopavo OR jackdaw OR corvus OR monedula OR ruff OR philomachus OR pugnax OR lapwing OR peewit OR plover OR vanellus OR swan OR cygnus OR columbianus OR bewickii OR gull OR chroicocephalus OR ridibundus OR albifrons OR great tit OR parus OR aythya OR fuligula OR streptopelia OR risoria OR spoonbill OR platalea OR leucorodia OR blackbird OR turdus OR merula OR blue tit OR cyanistes OR pigeon OR pigeons OR columba OR pintail OR anas OR starling OR sturnus OR owl OR athene noctua OR pochard OR ferina OR cockatiel OR nymphicus OR hollandicus OR skylark OR alauda OR tern OR sterna OR teal OR crecca OR oystercatcher OR haematopus OR ostralegus OR shrew OR shrews OR sorex OR araneus OR crocidura OR russula OR european mole OR talpa OR chiroptera OR bat OR bats OR eptesicus OR serotinus OR myotis OR dasycneme OR daubentonii OR pipistrelle OR pipistrellus OR cat OR cats OR felis OR catus OR feline OR dog OR dogs OR canis OR canine OR canines OR otter OR otters OR lutra OR badger OR badgers OR meles OR fitchew OR fitch OR foumart or foulmart OR ferrets OR ferret OR polecat OR polecats OR mustela OR putorius OR weasel OR weasels OR fox OR foxes OR vulpes OR common seal OR phoca OR vitulina OR grey seal OR halichoerus OR horse OR horses OR equus OR equine OR equidae OR donkey OR donkeys OR mule OR mules OR pig OR pigs OR swine OR swines OR hog OR hogs OR boar OR boars OR porcine OR piglet OR piglets OR sus OR scrofa OR llama OR llamas OR lama OR glama OR deer OR deers OR cervus OR elaphus OR cow OR cows OR bos taurus OR bos indicus OR bovine OR bull OR bulls OR cattle OR bison OR bisons OR sheep OR sheeps OR ovis aries OR ovine OR lamb OR lambs OR



mouflon OR mouflons OR goat OR goats OR capra OR caprine OR chamois OR rupicapra OR leporidae OR lagomorpha OR lagomorph OR rabbit OR rabbits OR oryctolagus OR cuniculus OR laprine OR hares OR lepus OR rodentia OR rodent OR rodents OR murinae OR mouse OR mice OR mus OR musculus OR murine OR woodmouse OR apodemus OR rat OR rats OR rattus OR norvegicus OR guinea pig OR guinea pigs OR cavia OR porcellus OR hamster OR hamsters OR mesocricetus OR cricetulus OR cricetus OR gerbil OR gerbils OR jird OR jirds OR meriones OR unguiculatus OR jerboa OR jerboas OR jaculus OR chinchilla OR chinchillas OR beaver OR beavers OR castor fiber OR castor canadensis OR sciuridae OR squirrel OR squirrels OR sciurus OR chipmunk OR chipmunks OR marmot OR marmots OR marmota OR suslik OR susliks OR spermophilus OR cynomys OR cottonrat OR cottonrats OR sigmodon OR vole OR voles OR microtus OR myodes OR glareolus OR primate OR primates OR prosimian OR prosimians OR lemur OR lemurs OR lemuridae OR loris OR bush baby OR bush babies OR bushbaby OR bushbabies OR galago OR galagos OR anthropoidea OR anthropoids OR simian OR simians OR monkey OR monkeys OR marmoset OR marmosets OR callithrix OR cebuella OR tamarin OR tamarins OR saguinus OR leontopithecus OR squirrel monkey OR squirrel monkeys OR saimiri OR night monkey OR night monkeys OR owl monkey OR owl monkeys OR douroucoulis OR aotus OR spider monkey OR spider monkeys OR ateles OR baboon OR baboons OR papio OR rhesus monkey OR macaque OR macaca OR mulatta OR cynomolgus OR fascicularis OR green monkey OR green monkeys OR chlorocebus OR vervet OR vervets OR pygerythrus OR hominoidea OR ape OR apes OR hylobatidae OR gibbon OR gibbons OR siamang OR siamangs OR nomascus OR symphalangus OR hominidae OR orangutan OR orangutans OR pongo OR chimpanzee OR chimpanzees OR pan troglodytes OR bonobo OR bonobos OR pan paniscus OR gorilla OR gorillas OR troglodytes).ti,ab. Limit to (article or conference abstract or conference paper or erratum or journal or conference proceeding or report)



Appendix 2 exp animal experiment/ or exp animal model/ or exp experimental animal/ or exp transgenic animal/ or exp male animal/ or exp female animal/ or exp juvenile animal/ OR animal/ OR chordata/ OR vertebrate/ OR tetrapod/ OR exp fish/ OR amniote/ OR exp amphibia/ OR mammal/ OR exp reptile/ OR exp sauropsid/ OR therian/OR exp monotremate/ OR placental mammals/ OR exp marsupial/ OR Euarchontoglires/ OR exp Afrotheria/ OR exp Boreoeutheria/ OR exp Laurasiatheria/ OR exp Xenarthra/ OR primate/ OR exp Dermoptera/ OR exp Glires/ OR exp Scandentia/ OR Haplorhini/ OR exp prosimian/ OR simian/ OR exp tarsiiform/ OR Catarrhini/ OR exp Platyrrhini/ OR ape/ OR exp Cercopithecidae/ OR hominid/ OR exp hylobatidae/ OR exp chimpanzee/ OR exp gorilla/ OR exp orang utan/ OR (animal OR animals OR pisces OR fish OR fishes OR catfish OR catfishes OR sheatfish OR silurus OR arius OR heteropneustes OR clarias OR gariepinus OR fathead minnow OR fathead minnows OR pimephales OR promelas OR cichlidae OR trout OR trouts OR char OR chars OR salvelinus OR salmo OR oncorhynchus OR guppy OR guppies OR millionfish OR poecilia OR goldfish OR goldfishes OR carassius OR auratus OR mullet OR mullets OR mugil OR curema OR shark OR sharks OR cod OR cods OR gadus OR morhua OR carp OR carps OR cyprinus OR carpio OR killifish OR eel OR eels OR anguilla OR zander OR sander OR lucioperca OR stizostedion OR turbot OR turbots OR psetta OR flatfish OR flatfishes OR plaice OR pleuronectes OR platessa OR tilapia OR tilapias OR oreochromis OR sarotherodon OR common sole OR dover sole OR solea OR zebrafish OR zebrafishes OR danio OR rerio OR seabass OR dicentrarchus OR labrax OR morone OR lamprey OR lampreys OR petromyzon OR pumpkinseed OR pumpkinseeds OR lepomis OR gibbosus OR herring OR clupea OR harengus OR amphibia OR amphibian OR amphibians OR anura OR salientia OR frog OR frogs OR rana OR toad OR toads OR bufo OR xenopus OR laevis OR



bombina OR epidalea OR calamita OR salamander OR salamanders OR newt OR newts OR triturus OR reptilia OR reptile OR reptiles OR bearded dragon OR pogona OR vitticeps OR iguana OR iguanas OR lizard OR lizards OR anguis fragilis OR turtle OR turtles OR snakes OR snake OR aves OR bird OR birds OR quail OR quails OR coturnix OR bobwhite OR colinus OR virginianus OR poultry OR poultries OR fowl OR fowls OR chicken OR chickens OR gallus OR zebra finch OR taeniopygia OR guttata OR canary OR canaries OR serinus OR canaria OR parakeet OR parakeets OR grasskeet OR parrot OR parrots OR psittacine OR psittacines OR shelduck OR tadorna OR goose OR geese OR branta OR leucopsis OR woodlark OR lullula OR flycatcher OR ficedula OR hypoleuca OR dove OR doves OR geopelia OR cuneata OR duck OR ducks OR greylag OR graylag OR anser OR harrier OR circus pygargus OR red knot OR great knot OR calidris OR canutus OR godwit OR limosa OR lapponica OR meleagris OR gallopavo OR jackdaw OR corvus OR monedula OR ruff OR philomachus OR pugnax OR lapwing OR peewit OR plover OR vanellus OR swan OR cygnus OR columbianus OR bewickii OR gull OR chroicocephalus OR ridibundus OR albifrons OR great tit OR parus OR aythya OR fuligula OR streptopelia OR risoria OR spoonbill OR platalea OR leucorodia OR blackbird OR turdus OR merula OR blue tit OR cyanistes OR pigeon OR pigeons OR columba OR pintail OR anas OR starling OR sturnus OR owl OR athene noctua OR pochard OR ferina OR cockatiel OR nymphicus OR hollandicus OR skylark OR alauda OR tern OR sterna OR teal OR crecca OR oystercatcher OR haematopus OR ostralegus OR shrew OR shrews OR sorex OR araneus OR crocidura OR russula OR european mole OR talpa OR chiroptera OR bat OR bats OR eptesicus OR serotinus OR myotis OR dasycneme OR daubentonii OR pipistrelle OR pipistrellus OR cat OR cats OR felis OR catus OR feline OR dog OR dogs OR canis OR canine OR canines OR otter OR otters OR lutra OR badger OR badgers OR meles OR fitchew OR fitch OR foumart or foulmart OR ferrets OR ferret OR polecat OR polecats OR mustela OR putorius OR weasel OR weasels OR fox OR foxes OR vulpes OR common seal OR phoca OR vitulina OR grey seal OR halichoerus OR horse OR horses OR equus OR equine OR equidae OR donkey OR donkeys OR mule OR mules OR pig OR pigs OR swine OR swines OR hog OR hogs OR boar OR boars OR porcine OR piglet OR piglets OR sus OR scrofa OR llama OR llamas OR lama OR glama OR deer OR deers OR cervus OR elaphus OR cow OR cows OR bos taurus OR bos indicus OR bovine OR bull OR bulls OR cattle OR bison OR bisons OR sheep OR sheeps OR ovis aries OR ovine OR lamb OR lambs OR mouflon OR mouflons OR goat OR goats OR capra OR caprine OR chamois OR rupicapra OR leporidae OR lagomorpha OR lagomorph OR rabbit OR rabbits OR oryctolagus OR cuniculus OR laprine OR hares OR lepus OR rodentia OR rodent OR rodents OR murinae OR mouse OR mice OR mus OR musculus OR murine OR woodmouse OR apodemus OR rat OR rats OR rattus OR norvegicus OR guinea pig OR guinea pigs OR cavia OR porcellus OR hamster OR hamsters OR mesocricetus OR cricetulus OR cricetus OR gerbil OR gerbils OR jird OR jirds OR meriones OR unguiculatus OR jerboa OR jerboas OR jaculus OR chinchilla OR chinchillas OR beaver OR beavers OR castor fiber OR castor canadensis OR sciuridae OR squirrel OR squirrels OR sciurus OR chipmunk OR chipmunks OR marmot OR marmots OR marmota OR suslik OR susliks OR spermophilus OR cynomys OR cottonrat OR cottonrats OR sigmodon OR vole OR voles OR microtus OR myodes OR glareolus OR primate OR primates OR prosimian OR prosimians OR lemur OR lemurs OR lemuridae OR loris OR bush baby OR bush babies OR bushbaby OR bushbabies OR galago OR galagos OR anthropoidea OR anthropoids OR simian OR simians OR monkey OR monkeys OR marmoset OR marmosets OR callithrix OR cebuella OR tamarin OR



tamarins OR saguinus OR leontopithecus OR squirrel monkey OR squirrel monkeys OR saimiri OR night monkey OR night monkeys OR owl monkey OR owl monkeys OR douroucoulis OR aotus OR spider monkey OR spider monkeys OR ateles OR baboon OR baboons OR papio OR rhesus monkey OR macaque OR macaca OR mulatta OR cynomolgus OR fascicularis OR green monkey OR green monkeys OR chlorocebus OR vervet OR vervets OR pygerythrus OR hominoidea OR ape OR apes OR hylobatidae OR gibbon OR gibbons OR siamang OR siamangs OR nomascus OR symphalangus OR hominidae OR orangutan OR orangutans OR pongo OR chimpanzee OR chimpanzees OR pan troglodytes OR bonobo OR bonobos OR pan paniscus OR gorilla OR gorillas OR troglodytes).ti,ab. References 1. de Vries RB, Hooijmans CR, Tillema A, Leenaars M, Ritskes-Hoitinga M. Updated version of the Embase search filter for animal studies. Laboratory animals. 2014;48(1):88.
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