
 
12  

Cerebrospinal levels of substance P were three times as high in fibromyalgia patients than 
in normal controls (p < 0.001).130 
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Fundamental Mechanism

Substance P Inhibition

 
 
Increased CNS Invasion by HIV-1 from Substance P 
An envelope protein (gp120) of human immunodeficiency virus 1 (HIV-1, AIDS virus) 

damages the blood-brain barrier in the presence of substance P and allows an early invasion of 
the Central Nervous System (CNS) by the virus. Substance P is secreted by brain endothelium in 
response to stimulation by gp120 and binds to brain endothelial cells through a receptor-
mediated mechanism.45 

 
INFECTIOUS MICROORGANISMS IN FIBROMYALGIA PATIENTS 

 
Mycoplasma 
Patients with CFS/FMS were examined for multiple mycoplasmal infections in their 

blood using polymerase chain reaction (PCR). A total of 91 patients diagnosed with CFS/FMS 
with a positive test for any mycoplasmal infection were investigated for the presence of 
Mycoplasma fermentans, M. pneumoniae, M. hominis, and M. penetrans in the blood. Among 
these patients, infections were detected with M. pneumoniae (54/91), M. fermentans (44/91), M. 
hominis (28/91), and M. penetrans (18/91). Multiple mycoplasmal infections were found in 48 of 
91 patients, with double infections being detected in 30.8% and triple infections in 22%, but only 
when one of the species was M. pneumoniae or M. fermentans. Patients infected with more than 
one mycoplasmal species generally had a longer history of illness, suggesting that they may have 
contracted additional mycoplasmal infections with time.46 (See Chart 2.) These mycoplasma are 
seen with high resolution microscopy. (See Chart 2, Photo 1.)  

  
Mycoplasma pneumoniae is also associated with a variety of neurological diseases, in 

some instances directly invading the CNS, including encephalitis,47 meningoencephalitis and 




