
Sex, Gender and Pain



Sex Prevalence 

of Painful 

Disorders
(Berkley, Behav. Brain Sci., 1997)

:TMD:

:fibromyalgia:

:migraine w/a:

:CRPS:

:arthritis (RA):

:IBS:



Basic Scientists Ignore Epidemiology

vs.

55-year old female human 8-week old male Sprague Dawley rat

http://images.google.com/imgres?imgurl=http://www.scanbur.eu/images/products/Lab_animals_sprague_dawley_.jpg&imgrefurl=http://www.scanbur.eu/products/Lab_animals_bkl_SD.htm&usg=__LPYQPNvr-vmlcWd3sl4CU5SA6Ic=&h=400&w=400&sz=15&hl=en&start=1&sig2=5x71vh5ReN6kr-inJ_auTw&um=1&tbnid=1xYG4tvGV2pcWM:&tbnh=124&tbnw=124&ei=iwYwSaqrO5eWer-OyMME&prev=/images%3Fq%3Dsprague%2Bdawley%2Brat%26um%3D1%26hl%3Den%26rls%3DGFRC,GFRC:2007-09,GFRC:en


Male Rodents are Overwhelmingly

the Subjects of Basic Science Studies of Pain

Mogil & Chanda, Pain, 2005

“Sex differences are to be enjoyed, 

not to be studied!”   Dr. Przemyslaw Marek, 1992



Q.  Are Female Pain Data Really More Variable?

49°C Tail-Withdrawal Test Formalin Test (Late Phase)

Mogil & Chanda, Pain, 2005 (and unpublished data)

A.  NO
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Sex Differences in Pain Sensitivity?

OR

vs.



So Who’s More Sensitive to Pain?

• FEMALES:  when differences are reported, they are 
virtually always in the same direction

• BUT, “…deduction from known 

biological sex differences 

suggests that there are 

powerful sex differences in 

the operation of pain 

mechanisms.”  (Berkley, 1997)

• BUT,  it depends on the type of pain and the dependent measure 
(Riley III et al., 1998)



Males and Females Have Different Brains?!

A radical hypothesis:

Males and females have 

qualitatively different

(i.e., neurochemically and

genetically distinct) pain

processing mechanisms.

NMDA

MC1R

NMDA = N- met hyl - D- aspart at e recept or

MC1R = mel anocort i n- 1 recept or



Study Design
• 24 men; 19 women

• 22 redheads; 21 non-redheads

• test all for pentazocine analgesia

against pain

• all subjects had their MC1R gene

sequenced

Pentazocine Analgesia
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Female-Specific Involvement of Melanocortin-1 Receptors 

in k-Opioid (Pentazocine) Analgesia in Humans

Mogil et al., 

Proc. Natl. Acad. 
Sci., USA, 2003 More 

Pain

Less

Pain



The Price of Ignoring Sex Differences: 

The Story of Morphidex®

Morphine

+

Dextromethorphan 

(DXMP)
More 

Pain

Less

Pain

Morphidex®

Nemmani et al., Pain, 2004



Sex-Specific Effect of Tlr4 (Toll-like receptor 4)

Genetic Dysfunction on Neuropathic Mechanical Allodynia

C3H/HeN (Tlr4 +/+)

C3H/HeJ (Tlr4  -/-)
Less

Pain

More

Pain

Sorge et al., unpublished



Male-Specific and Testosterone-Dependent Involvement of Spinal TLR4 in 

Chronic Pain

Sorge et al., 

unpublished
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