
By:  Dr. zahra  akbari



Physiology of pain



“Unpleasant sensory and emotional 
experiences associated with actual 

or potential tissue damage”
IASP:1979



Types of pain

 Fast pain (acute, sharp) vs. Slow pain (burning, chronic)

 Nociceptive vs. Neuropathic



Pain receptors
- Nociceptors:

- free nerve ending contain transient receptor potential 
(TRP) channels (non-adapting )



Major class of nociceptors
 Thermal:  5 ˚ > Temp > 45 ˚C

 Mechanical:  pressure

 Chemical (Polymodal): ATP, 5-HT, bradykinin, histamine
 eg: Joint capsule receptor

 Silent nociceptors : viscera, joint
 eg: become sensitive to mechanical stimuli only with 

inflamed joint



Central pain pathways



Clinical feature of painful conditions
Allodynia: Pain results from stimuli that 

normally are innocuous like light touch.

Hyperalgesia: Excessive response to noxious 
stimuli



Why do we need animal models?



Behavioral studies: “input–output” systems

“Experimental studies on conscious animals”
 when describing these tests, one must specify
characteristics  of :
1- Input (stimulus): electrical, thermal, mechanical, chemical

2-Output (reaction ): ranging from spinal reflexes to complex 
behaviors



Experimental animal pain models….

 Mainly in rodents

In order to 
 Understanding the underlying mechanism 
 Characterize the potential analgesic profile of novel 

compounds for pain relief 
.



Reflecting all types of pain: 
 Acute to chronic
 Somatic to visceral
 Nociceptive to neuropathic
 Arthritis and cancer-related pain

Experimental animal pain models….



Phasic pain models: short duration stimuli

Tonic pain models: long-duration stimuli

Preclinical pain models



Phasic Pain Models

 Tests Based on the Use of  Thermal Stimuli

 Tests Based on the Use of  Mechanical Stimuli

 Tests Based on the Use of  Electrical Stimuli



Tests Based on the Use of  Thermal Stimuli
The Tail-Flick Test
The Paw Withdrawal Test(Hargreaves)
The Hot Plate Test

Thermal hyperalgesia assessment



Tail-flick test
 The Tail-Flick Test Using Radiant Heat

 The Tail-Flick Test Using Immersion of the Tail



Tail-Flick Test Using Radiant Heat



The Tail-Flick Test Using Immersion of the Tail



The Paw Withdrawal Test ( Hargreaves)



The Hot Plate Test



Tests Based on the Use of  Mechanical Stimuli
 Randall and Selitto Test
 Pricking Pain Test
 Von Frey Test

 Mechanical hyperalgesia assessment



Randall and Selitto Test



Randall and Selitto Test





Von Frey Test



von Frey filaments are applied to the plantar aspect of the paw 
for mechanical withdrawal threshold



Tonic pain models: long-duration stimuli

 Intradermal injections
 Intraperitoneal injections of irritant agents (the 

“writhing test”)
 Stimulation of hollow organs



Intradermal injections
 CFA Model
 Carrageenan Model
 Capsaicin Model

 Formalin Model



Formalin test



Formalin test
 Four-level scale related to posture: 
0, normal posture 
1, with the injected paw remaining on the ground but 

not supporting the animal;
2, with the injected paw clearly raised; 
3, with the injected paw being licked, nibbled, or shaken



Formalin test
 The Phase I response occurs during the first 1 min, and 

the Phase II response occurs from 20-90 min after 
formalin injection



Writhing test
 Acetic acid-induced writhing test
 The writhing :

 Contraction of the abdomen, 
 Arching of back,
 Twisting of the trunk 
 Pelvis ending with the elongation of limbs



Writhing test



Animal Models of Visceral Pain
 Mechanical Distension

 Colorectal distension by inflatable balloon in the rat

 Chemical Irritation
 Administration of  formalin into the rat colon
 Intrauterine injections of mustard oil



Animal Models of neuropathic 
pain
 Animal Models of Pain Induced by Complete 

Axotomy of  One or More Major Nerve



Schematic drawing of some typical animal models of neuropathic pain. 



Arthritis Pain model
 CFA-Induced Joint Inflammation

CFA:  Mycobacterium tuberculosis (heat killed and 
dried), paraffin oil, and mannide monooleate.

 Biphasic inflammatory response termed early (acute) 
and late (chronic) phases



Arthritis Pain model
 Posture and Gait Analysis
 Weight Bearing



 Dynamic weight bearing (DWB) devis:  Based on pressure 
sensors and an open recording area for mice to move 
without restraint.



CFA-Induced Joint Inflammation



 Aims to follow the evolution of the inflammatory 
processes experimentally induced in paws of rodents.

 Perfomred with a Plethysmometer for evaluating the 
animal paw volume, which is typically increased in 
response to inflammation. 

 To screen anti-inflammatory potential or antioedema
properties of pharmacological substances.

Inflammation test



Plethysmometer
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