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Grooming Behavior

� Ancient, innate behavior, common in rodents

� Represents 30-50% of waking time

� Most represented behavior after sleep

� Seen in low-stress “comfort” conditions

� May be experimentally triggered by stress
� Novelty
� Predator stress
� Water misting
� Various drugs and hormones

http://www.lsa.umich.edu/psych/research&l
abs/berridge/research/actionsyntax.html

http://www.instablogsimages.com/images/
2007/07/30/mice_5638.jpg



Measurements

� Traditional scores: 
the “amount” of 
grooming

� Latency
� Duration
� Frequency

� Complex 
patterning 
(microstructure)

Berridge et al. 2005



Grooming Analysis Algorithm
(Kalueff et al., 2000, 2005, 2007)

� Quantifies grooming behavior
� Examines all grooming behaviors globally
� Assesses adherence to the cephalo-caudal progression
� Evaluates interruptions and regional distribution

� Found that stress usually disorganizes 
grooming
� Disrupts cephalo-caudal patterning & regional distribution
� Increases incorrect transitions
� Increases number of incomplete & interrupted bouts

Kalueff et al. 2007



Procedure

� Induce grooming through novelty or social stress

� Record traditional cumulative measures

� Record pattern and transitions of each bout:
� 0- No grooming
� 1- Paw licking
� 2- Nose/face/head washing
� 3- Body grooming
� 4- Leg licking
� 5- Tail/genitals grooming

Kalueff et al. 2007



Grooming Patterning Measures

� Correct transitions: 0-1, 1-2, 2-3, 3-4, 4-5, 5-0
� Incorrect transitions: e.g., 2-5, 1-4, 3-2, 4-0
� Complete bout: 0-1-2-3-4-5-0

� Three main ethological measures: 
� % incorrect transitions (of total transitions)
� % of interrupted bouts
� % incomplete bouts

Kalueff et al., 2007



Example of stress-evoked alterations in 
grooming sequencing in rats (using GAA)

Rats have been stressed by exposure to a brightly illuminated 
novel environment for 5 min.

Kalueff et al., 2007



Regional Distribution of Grooming Patterns
in Wild Type and Vitamin D Receptor 
Knock-out Mice

• Novelty-induced 
grooming: knockout mice 
displayed significantly 
higher percentages of 
forepaw, head and hind 
leg grooming, and less 
caudal grooming than wild 
type

• Artificial swim-induced 
grooming: no genotype 
differences between the 
groups

Kalueff et al., 2005



Pharmacological Uses

� Grooming microstructure in rodents is sensitive to 
acute anxiogenic, anxiolytic, antidepressant, and 
chronic anxiolytic drugs

Studies Drug

Kalueff et al., 2005 Diazepam, Pentylenetetrazole

Audet et al., 2006 Phencyclidine

Enginar et al., 2007 Amitriptyline, Fluoxetine

Dronjak et al., 2007 Diazepam (chronic)



Sensitivity of Mouse Grooming Behaviors 
to Anxiolytic and Anxiogenic Drugs

Anxiolytic diazepam lowers 
percentage of incorrect transitions 
and incorrect bouts

Anxiogenic pentylenetetrazole 
increases duration of grooming, 
with higher percentages of 
incorrect transitions and 
interrupted bouts

Kalueff et al., 2005



Utility of grooming analysis 
for drug design and discovery

Grooming patterning

Anxiolytic/genic drugs

Antidepressants?

Psychostimulants?

Anti-OCD drugs? 

Tourette’s? 

Drugs affecting autism?

Antipsychotics?



Application to Biological 
Psychiatry

� (a)  Relevance to human 
brain/behavioral 
disorders 

� (b)  Activity-patterning 
plotting of grooming data 
and their relevance to 
corresponding disorders

A-Anxiety; BGD-Basal Ganglia Dysfunction; D-Depression  
OCD-Obsessive Compulsive Disorder; TS-Tourette’s Syndrome

Kalueff et al., 2007
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