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Background/Introduction: Peptide YY (PYY) and pancreatic polypeptide (PP) are 36 aminoacid 
peptides that belong to the neuropeptide Y (NPY) family due to their 70% and 50% homology with 
NPY. PYY derives from the intestine and PP from the pancreas, whereas NPY is expressed in the 
nervous system. Dipeptidyl peptidase-4 (DPP4) removes their N-terminal dipeptide causing a 
switch of their bioactivity. A reliable and specific analytic method is a prerequisite for a better 
understanding of the critical role of these peptides in energy and nutrient metabolism. Commercially 
available immunoassays (IA) have poor specificity, are unable to distinguish between active and 
non-active fragments and lack sensitivity. We have developed and validated a micro-LC-MS/MS 
multiplex assay for NPY, PYY and PP and their fragments and performed a MS IA method 
comparison using clinical samples obtained from healthy volunteers before and after a mixed meal 
vs. isocaloric oral glucose challenge. 

Methods: We immunoextracted NPY, PYY and PP from their plasma matrix using a monoclonal 
antibody. Micro-LC system enriched the signal in the MS (Xevo-TQS, ionkey system, Waters). 
Immunoassays kits for total NPY (EZHNPY-25K), total PYY (EZHPYYT66K) and total PP 
(EZHPP40K) were purchased from Merck. Samples from 10 (50% males, age 31±12 yrs, BMI 
21.2±2.5kg/m2) and 13 volunteers (54% males, age 30± 10 yrs, BMI 21.2±2.8kg/m2) were obtained 
fasting and 30min after an oral glucose load (OG: 72g glucose) and an isocaloric mixed meal (MM: 
27g carbohydrates, 18g fat, 3.5g protein). 10/13 volunteers received both OG and MM. Samples 
were drawn with protease inhibitors and plasma was stored until analysis at -80°C. 
Results: The LLOQ of the MS assay for NPY, PYY and PP and their fragments were 0.27-0.27pM, 
0.5-0.5pM and 1.28-1.24pM, respectively. LC/MS-MS quantified >95% of peptide concentrations, 
while only 71% by IAs did. Passing-Bablok regression analysis showed poor agreement between 
methods with a slope of 0.23, 0.27 and 0.033 and an intercept of 0.63, 1.85 and 10.09 for NPY, 
PYY and PP, respectively. Reference intervals (n=13, centiles 2.5-97.5) by MS at baseline were in 
pM: NPY (0.14–0.64), NPY3-36 (0.66–1.89), PYY (0.25–1.20), PYY3-36 (1.10–7.05), PP (0.64–
10.76) and PP3-36 (0.62–12.37). Only 4 basal concentrations of immunoreactive NPY (NPYir) 
were detected, PYYir reference interval was 1.0–26.2 and 1.85–270.1 for PPir (n=13 and n=10, 
centiles 2.5-97.5, respectively). NPY and NPY3-36 remained unchanged after OG and MM and 
NPYir was not quantifiable (<LLOQ). Using MS, PYY and PYY3-36 tripled (p=0.16) and doubled 
(p=0.16) following OG; whereas PP and PP3-36 remained unchanged (p=0.55 and p=0.63). OG 
increased PYYir and PPir 3.4- and a 11.5-fold (p=0.16 and p=0.70), respectively. Using MS, MM 
resulted in a 2.3-fold (p<0.001) and 1.3-fold (p=0.05) rise for PYY1-36 and PYY3-36, whereas IA 
showed no significant change for PYYir (p=0.12). PP and PP3-36 increased 10- and 7-fold (both 
p<0.001). PPir was not quantified due to anticoagulant incompatibility.  
Conclusion: This is the first validation of a multiplex LC-MS assay capable of quantifying 
accurately and specifically NPY, PYY and PP and their DPP4-cleaved fragments. In contrast to 
IA, almost all endogenous concentrations of peptides were above the LLOQ for MS. Prandial 
stimuli increases PYY and PP including its fragments with mixed macronutrients being the more 
potent stimulus than glucose alone, whereas NPY showed no postprandial dynamics. 


