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Abstract – According to International Association for Study of Pain, pain is 

uncomfortable sensory and emotional experience associated with actual or potential 

tissue damage. Pain can be a warning that protects the body from possible injury and 

raises some answers. Also, pain is important health problem. Pain studies are importantly 

affected by a wide range of modulatory factors including genotype, sex and social 

communication. All of these factors have to be taken into account when using animal 

models. 
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 Sažetak – Prema Međunarodnoj asocijaciji za bol, to je neugodno osjetno i 

osjećajno iskustvo, praćeno i povezano sa oštećenjem tkiva. Bol je zapravo upozoravajući 

mehanizam organizma, i kao takav predstavlja ozbiljan zdravstveni problem. Studije koje 

se bave proučavanjem boli uključuju različite faktore, kao što su genotip, spol i 

socijalizacija. Svi ovi faktori se moraju uzeti u obzir kada se koriste životinjski modeli 

boli. 
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 Ključne riječi: životinjski modeli, bol, hronična bol, upala 

 

 

Introduction 

 

Pain experiments with human subjects have proven to be practically challenging, 

fundamentally subjective and ethically self-limiting. For these reasons, there is a need for 

use the animal models of pain. Pain is subjective in humans and interpretation of animal 

model results requires careful attention (18). 

There are many examples where simple intuitive models predict with fair 

accuracy therapeutic efficacy in humans. By injecting chemicals into the paws of rats or 

mice and causing swelling and sensitivity, we can predict efficacy of drugs used to 

relieve inflammatory conditions in humans (for example, rheumatoid arthritis). Animal 

model should be similar to human disease by the following parameters: similar 

phenotype, a common cause, a similar pathophysiology and similar response to therapy, 

however, there are many difficulties in practice. For example, drugs were effective in 

animals but had no effect on humans. Psychiatric diseases are characterized by human-

specific phenomena that are difficult or impossible to observe at animals. Also, the cause 

of many diseases in humans is unknown (5).  

What exactly is an „animal model“? When animal models of pain are discussed, 

the confusion can result from the use of the single word „model“ to refer to three 

distinctive entities: subject, assay and measure. The choice is crucial and depends on the 

purpose of the study. Animal models have been used extensively in basic pain research 

based on premise that these models can serve as surrogate assays that can reliably predict 

the potency and efficacy of the pharmacologic action and, in some cases, the molecular 

response to agents that work in human pain states (23, 29). 

Accoriding to manuscripts published in Pain, there are four pain assays waves 

development:  

1. Acute assay- classical assay developed in the middle of the past century 

based on human tests. It involves applying a noxius stimulus, which may be 

thermal, mechanical, electrical or chemical, to a conventional body part 

usually the hindpaws, tail or abdomen (19, 20). 

2. Inflammatory assay- involves supraspinal organization such as formalin 

test. 

Besides formalin, also used are capsaicin and carrageenan (4, 6). 

3. Neuropathic assay- introduced in the late 1980´. The first model was called 

neuroma model.  

This assay has been adapted for use in mouse to study orofacial pain (15, 27). 

4. Painful disease assay- the first three assays were not similar enough to the 

clinical syndromes (9, 11). That is why this assay is more directly model-

prevalent in clinical pain syndromes. This assay includes burn-related pain, 

cancer pain, chemotherapeuthic-induced neuropathic pain, labour pain, 
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pancreatitis pain, multiple sclerosis pain, post-operative pain, etc. (1, 14, 22, 

25, 28). 

Siddall et al. classified spinal cord injury pain (SPI pain) from spinal cord injury 

into two broad types (nociceptive and neurophatic pain), with three regions of pain 

(above level, at level and below level) (3).  

Nociceptive pain is caused by stimulation of peripheral nerve fibers that respond 

only to stimuli approaching or exceeding harmful intensity (nociceptors), and may be 

classified according to the mode of noxious stimulation; the most common categories 

being "thermal" (heat or cold), "mechanical" (crushing, tearing, etc.) and "chemical" 

(iodine in a cut, chili powder in the eyes). Nociceptive pain may also be divided into 

visceral, deep somatic and superficial somatic pain. Visceral structures are highly 

sensitive to stretch, ischemia and inflammation, but relatively insensitive to other stimuli 

that normally evoke pain in other structures, such as burning and cutting. Visceral pain is 

diffuse, difficult to locate and often referred to a distant, usually superficial, structure.  

Neuropathic pain is caused by damage or disease affecting any part of the 

nervous system involved in bodily feelings (the somatosensory system). Peripheral 

neuropathic pain is often described as burning, tingling, electrical, stabbing or pins and 

needles (24).  

 

Short duration stimuli test- acute phasic pain 

 

Acute test, such as hot-plate, tail flick and paw pressure tests, require a high-

intesity stimulus, such as thermal, mechanical or chemical (2). Tail-flick method of 

D’Amour and Smith (1941) as modified by Dewey et al. (1970) using analgesiometar. 

Reaction time in seconds was used as the unit for measurment of pain and an increase in 

reaction time was indicative of analgesia. Time between placing the tail of the rat on the 

radiant heat source and sharp withdrawal of the tail is recorded as reaction time (13).  

Another acute pain test that uses a thermal stimulus is the Hot-plate assay. The 

method is an adaptation of that described by Eddy and Leimbach (1953) and Atwell and 

Jacobson (1978). In this test, a rat or a mouse is placed in an open-ended cylindrical 

space with a floor capable of being precisely heated. The plated floor heated to an 

constant temperature, produces two responses measured in terms of their reaction times: 

paw licking and jumping (21). 

The paw-pressure (mechanical hyperalgesia) test uses a pressure of increasing 

intensity applied to a punctiform area on the hindpaw or far less commonly on the tail. 

The application of increasing pressure is interrupted when the animal removes its tail, an 

action that is read out as force in grams for the threshold of response (16). 
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Long duration stimuli test- tonic pain 

 

These tests use an irritant, foreign chemical agents as noncieptive stimulus. They 

are usually based on intradermal or intraperitoneal injections of the agent. Formalin, 

capsaicin or carrageenin can be used (26). Such long-term tonic pain in rats has been used 

to model human arthritis and to examine the safety and efficacy of various nonsteroid 

anti-inflammatory drugs (NSAIDs) including the COX-1 and COX-2 inhibitors 

commonly used by patients for inflammatory pain (7, 8). A 0.5 to 15% formalin, injected 

into the dorsal or plantar surface of the rat fore-or hindpaw, produces a biphasic painful 

response of increasing and decreasing intensity for about 60 minutes after the injection. 

Typical responses include the paw-being lifted, licked, nibbled or shaken (12). The initial 

phase of the response, which lasts 3 to 5 minutes is probably due to direct chemical 

stimulation of nociceptors (10). The second phase of this response starts about 15 to 20 

minutes after the formalin injection and lasts 20 to 40 minutes. The intensities of these 

nociceptive behaviors depend on the concentration of formalin used. Opioid analgesics 

provide analgesia for both phases of the behavioral response, while agents such as 

NSAIDs only suppress the second phase (17). 

 

 

Conclusion 

 

These models have been used successfully to produce new drugs. Also, animal 

models are important for investigating pathogenesis. Animal models of pain play central 

role in analgesic drug development and the fundamental mechanisms that drive it. Final 

point is that analgesic drug development requires not only valid and reliable models of 

efficacy, but also valid and reliable models of toxicity, so that therapeutic indices might 

be accurately estimated. In summary, animal models have contributed much to the 

understanding of the mechanisms of pain and spasticity in humans.  
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