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Recent progress in studies on the health benefits of pyrroloquinoline quinone. 

Akagawa M1, Nakano M2, Ikemoto K2. 
 
Abstract 

Pyrroloquinoline quinone (PQQ), an aromatic tricyclic o-quinone, was identified initially as a 

redox cofactor for bacterial dehydrogenases. Although PQQ is not biosynthesized in mammals, trace 

amounts of PQQ have been found in human and rat tissues because of its wide distribution in dietary 

sources. Importantly, nutritional studies in rodents have revealed that PQQ deficiency exhibits diverse 

systemic responses, including growth impairment, immune dysfunction, and abnormal reproductive 

performance. Although PQQ is not currently classified as a vitamin, PQQ has been implicated as an 

important nutrient in mammals. In recent years, PQQ has been receiving much attention owing to its 

physiological importance and pharmacological effects. In this article, we review the potential health 

benefits of PQQ with a focus on its growth-promoting activity, anti-diabetic effect, anti-oxidative action, 

and neuroprotective function. Additionally, we provide an update of its basic pharmacokinetics and 

safety information in oral ingestion. 
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Dietary pyrroloquinoline quinone (PQQ) alters indicators of inflammation and mitochondrial-related 

metabolism in human subjects. 

Harris CB1, Chowanadisai W, Mishchuk DO, Satre MA, Slupsky CM, Rucker RB. 
 
Abstract 

Pyrroloquinoline quinone (PQQ) influences energy-related metabolism and neurologic functions in 

animals. The mechanism of action involves interactions with cell signaling pathways and mitochondrial 

function. However, little is known about the response to PQQ in humans. Using a crossover study 

design, 10 subjects (5 females, 5 males) ingested PQQ added to a fruit-flavored drink in two 

separate studies. In study 1, PQQ was given in a single dose (0.2 mg PQQ/kg). Multiple measurements of 

plasma and urine PQQ levels and changes in antioxidant potential [based on total peroxyl radical-

trapping potential and thiobarbituric acid reactive product (TBAR) assays] were made throughout the 

period of 48 h. In study 2, PQQ was administered as a daily dose (0.3 mg PQQ/kg). After 76 h, 

measurements included indices of inflammation [plasma C-reactive protein, interleukin (IL)-6 levels], 

standard clinical indices (e.g., cholesterol, glucose, high-density lipoprotein, low-density lipoprotein, 

triglycerides, etc.) and (1)H-nuclear magnetic resonance estimates of urinary metabolites related in part 
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to oxidative metabolism. The standard clinical indices were normal and not altered 

by PQQ supplementation. However, dietary PQQ exposure (Study 1) resulted in apparent changes in 

antioxidant potential based on malonaldehyde-related TBAR assessments. In Study 

2, PQQsupplementation resulted in significant decreases in the levels of plasma C-reactive protein, IL-6 

and urinary methylated amines such as trimethylamine N-oxide, and changes in urinary metabolites 

consistent with enhanced mitochondria-related functions. The data are among the first to link systemic 

effects of PQQ in animals to corresponding effects in humans. 

 

 

 


